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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
HIGH AVAILABILITY AUTOMATION NETWORKS -

Part 2: Media Redundancy Protocol (MRP)

FEOREWORD

1) The Irjternational Electrotechnical Commission (IEC) is a worldwide organization for standardization cpmprising
all ndtional electrotechnical committees (IEC National Committees). The object of IEC\is to| promote
internfitional co-operation on all questions concerning standardization in the electrical and-~glectronic|fields. To
this epd and in addition to other activities, IEC publishes International Standards, Technital Spedfications,
Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter<_referred to|l as “IEC

idation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee |nterested

subject dealt with may participate in this preparatory work. Internatiohal; governmental [and non-
goverpmental organizations liaising with the IEC also participate in this preparation. IEC collaboratg¢s closely

2) The fdrmal decisions or agreements of IEC on technical matters express,‘as nearly as possible, an international
consehsus of opinion on the relevant subjects since each technigal \ecommittee has representation from all

3) IEC blications have the form of recommendations for interAational use and are accepted by IEQ National
Comnlittees in that sense. While all reasonable efforts are«nade to ensure that the technical contgnt of IEC
Publidations is accurate, IEC cannot be held responsible for the way in which they are used dr for any

misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Pdblications
transparently to the maximum extent possible in\their national and regional publications. Any djvergence
betwegn any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the lafter.

5) IEC itpelf does not provide any attestation  of conformity. Independent certification bodies provide ¢onformity
assespment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent ceftification bodies.

6) All us¢rs should ensure that they have the latest edition of this publication.

7) No liapility shall attach to IEC\or its directors, employees, servants or agents including individual experts and
membgers of its technical cominittees and IEC National Committees for any personal injury, property damage or
other |[damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenges arising out of_the publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC

8) Attentlon is drawnto the Normative references cited in this publication. Use of the referenced publications is

Internatjonal-Standard IEC 62439-2 has been prepared by subcommittee 65C: Industrial
~of IEC technical committee 65: Industrial-process measurement, conWroI and
automation.

This second edition cancels and replaces the first edition published in 2010. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

— adding a protocol extension to select the media redundancy manager automatically;
— adding a protocol to redundantly connect media redundancy protocol rings.
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The text of this standard is based on the following documents:

FDIS Report on voting

65C/834/FDIS 65C/841/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with ISO/IEC Directives, Part 2.

This Intg

A list gf all parts of the IEC 62439 series, published under the general Atitle Industrial
communication networks — High availability automation networks, can be found on jthe IEC
website

The corpmittee has decided that the contents of this publication will.remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related {o the specific publication. At this date, the publication will be
¢ reconfirmed,

¢« withgdrawn,

* replaced by a revised edition, or
* amehded.

IMPORTANT - The 'colour inside' logoon the cover page of this publication indicates
that if contains colours which are considered to be useful for the dgorrect
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

The IEC 62439 series specifies relevant principles for high availability networks that meet the
requirements for industrial automation networks.

In the fault-free state of the network, the protocols of the IEC 62439 series provide
ISO/IEC/IEEE 8802-3 (IEEE 802.3) compatible, reliable data communication, and preserve
determinism of real-time data communication. In cases of fault, removal, and insertion of a
component, they provide deterministic recovery times.

These protocols retain fully the typical Ethernet communication capabilities as used in the
office weg - > software involved remain icable

The m4drket is in need of several network solutions, each with different(perfarmance
charactéristics and functional capabilities, matching diverse application requirementy. These
solutionp support different redundancy topologies and mechanisms which. aré introquced in
IEC 62439-1 and specified in the other Parts of the IEC 62439 series-1EC 62439-1 also
distingujshes between the different solutions, giving guidance to the user:

The IEQ 62439 series follows the general structure and terms of the IEC 61158 series.

The International Electrotechnical Commission (IEC) drawsJattention to the fact that it is
claimed|that compliance with this document may involve-the use of a patent concerrfing ring
protocol given in Clause 5. Table 1 gives an overview afithe relevant patents.

Table 1 — Patent information

No. Status Country Granted Patent Number Title
or
Application Number (if
pending)
1 gfanted us UsS\6430151 Local networking with redundancy prpperties
having a redundancy manager
gfanted CA CA 2323429
gfanted CN CN 117195
gfanted NO NO 330908
gfanted EPJ(AT,; BE, CH, | EP 1062787
DE, DK, ES, FR,
GB, IT, NL, SE)

IEC takTs no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured the IEC that he/she is willing to negotiate licences
either free of charge or under reasonable and non-discriminatory terms and conditions with
applicants throughout the world. In this respect, the statement of the holder of this patent right
is registered with IEC. Information may be obtained from:

Siemens Aktiengesellschaft

Otto-Hahn-Ring 6

Munich 81739

Germany
and

Hirschmann Automation and Control GmbH

Stuttgarter Strasse 45-51


https://iecnorm.com/api/?name=66133a13fb31ce9e9af350b92ff88ded

-10 - IEC 62439-2:2016 © IEC 2016

Neckartenzlingen 72654
Germany

Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.

ISO (www.iso.org/patents) and IEC (http://patents.iec.ch/) maintain on-line data bases of
patents relevant to their standards. Users are encouraged to consult the data bases for the
most up to date information concerning patents.



http://www.iso.org/patents
http://patents.iec.ch/
https://iecnorm.com/api/?name=66133a13fb31ce9e9af350b92ff88ded

IEC 62439-2:2016 © IEC 2016 -1 -

INDUSTRIAL COMMUNICATION NETWORKS -
HIGH AVAILABILITY AUTOMATION NETWORKS -

Part 2: Media Redundancy Protocol (MRP)
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3 Terms, definitions, abbreviations, acronyms, and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-191, as well
as in IEC 62439-1, as well as the following, apply.

3.11
interconnection port
port of a switch that is used to interconnect two ring topologies

3.1.2
interconnection topology
topology in which two ring topologies are connected

3.2 Abbreviations and acronyms

For the|purposes of this document, the abbreviations and acronyms_fgiven in IEC $2439-1
apply, in addition to the following.

ASE Application Service Element

CCM Continuity Check Messages

CFM Connectivity Fault Management
CFM-MRP Connectivity Fault Management for MRP
CPU Central Processing Unit

FDB Filtering Database

LC-mode Link Check mode

LSB Least Significant Bit

MAID Maintenance Association /D

MD Maintenance Domain

MD Level Maintenance Domain)Level

MEP Maintenance End Point

MEPID Maintenance\Association End Point ID
MIB Management Information Base

MRA MediaRedundancy Automanager

MRC Media Redundancy Client

MRM Media Redundancy Manager

MRP Media Redundancy Protocol

MIC Media Redundancy Interconnection Client
MIM Media Redundancy Interconnection Manager

RC-mode Ring Check mode
3.3 Conventions

This document follows the conventions defined in IEC 62439-1.

4 MRP Overview

This document specifies the Media Redundancy Protocol (MRP), a recovery protocol based
on a ring topology, and the redundant interconnection of MRP rings via the Media
Redundancy Interconnection Protocol as shown in Figure 1.
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MRP is designed to react deterministically on a single failure of an inter-switch link or switch
in the ring or interconnection topology.

MRP is based on functions of ISO/IEC/IEEE 8802-3 (IEEE 802.3) and IEEE 802.1Q including
the Filtering Database (FDB) and is located between the Data Link Layer and Application
Layer (see Figure 2).

NOTE Layering is assumed to be according to IEC 61158-1.

A MRP compliant network shall have a ring topology with multiple nodes.

One of the nodes has the role of a Media Redundancy Manager (MRM). The function of the
MRM is[t0o observe and to control the ring topology In order o react on network fadlts. The
MRM dges this by sending frames on one ring port over the ring and receiving them-from the
ring over its other ring port, and vice—versa in the other direction.

The other nodes in the ring have the role of Media Redundancy Clients\(MRC). An MRC
reacts ¢n received reconfiguration frames from the MRM and can detect and signal link
changes on its ring ports.

Certain [nodes or all nodes in the ring may also start as a Media,Redundancy Autorhanager
(MRA). MRAs select one MRM among each other by using akvoting protocol. The remaining
MRAs transition to the role MRC.

Each naode in the ring is able to detect the failure artecovery of an inter-switch link or the
failure gr recovery of a neighboring node.

To reduhdantly connect two MRP rings, two nodes of each ring are assigned additiona] roles.

One of [the nodes has the role of a media redundancy interconnection manager (MIM), in
addition|to the role of a MRC or MRM. A he function of the MIM is to observe and to coptrol the
redundgnt interconnection topology, in order to react on interconnection faults. To |cover a
maximum of applications, two detéction methods are provided by this international standard.
The M|M can observe the( interconnection topology by either reacting directly on
interconnection port link change notification messages (LC-mode) or by sending tes{ frames
on the interconnection port.over the connected rings and receiving them over its ring ports,
and vicg—versa in the other direction (RC-mode).

The othler three nodes in the interconnection topology have the role of media rediindancy
interconnection(clients (MIC), in addition to the role of a MRC or MRM. The MIC rgacts on
received reconfiguration frames from the MIM, it can detect and signal link changegs of its
interconnection port, and it can issue link change notification messages.

As described in the course of this international standard, LC-mode has the advantage of
restricting the interconnection test frame load only to the interconnection links, whereas RC-
mode has the advantage of deloading the MICs from interconnection test frame processing.
The selection of the mode has to be made in accordance with the requirements of the
application and is outside the scope of this international standard.

The vendor may implement only the LC-mode or only the RC-mode or both modes. The MIM
and all MICs of one MRP interconnection topology shall be configured to the same mode.
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end end end end end end end end end
node node node node node node node node node
[1 n |- [1 [1 M [] 0 | 1
o g |
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MRC MRM BLOCKED MRC
MIC + MRC MIM + MRC

I BLOCKED
|  —— Redundant | |
[} [} LI I ] ]
MRP
end end | ..| end /In rconne ? end end | ..l end
node node node node node node
topology MRP
primary rings
end end end interconnection end end end
node |- - | node node __— link node | - node node
1 | secondary_— [ [ [1
T interconnection
link
MIC + MRC MIC + MRC
MRC BLOCKED MRM MRC
> H
" o ]-- (O ] .- o
end end end . end end end end end
node node node - node node node node node
] Manager ring port or interconnection_port in forwarding state
I:I'-I |— Manager ring port or interconneetion’port in blocked state
=] Client ring port or interconnection port in forwarding state
[m] Non ring port IEC
Figure 1 — Two. MRP rings redundantly connected via MRP Interconnectior
Each MRP compliant node requires an IEEE 802.1 compliant switch element with fwo ring
ports connected to one ring and shall have the ability to perform at least as ong¢ of the
following:

e media redundancy manager (MRM); or
e media redundancy client (MRC); or

e both MRM or MRC (but both roles shall not be active at the same time for the same ring).

Each Media Redundancy Interconnection compliant node requires an IEEE 802.1 compliant
switch element with two ring ports connected to one ring, and with one interconnection port
connected to another MRP ring and shall have the ability to perform at least as one of the
following:

e both MRC and media redundancy interconnection manager (MIM) (both roles shall be
active at the same time); or
e both MRM and MIM (both roles shall be active at the same time); or

e both MRC and media redundancy interconnection client (MIC) (both roles shall be active
at the same time); or
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MRM and MIC (both roles shall be active at the same time).

More than two MRP rings may be redundantly connected by applying the redundant
interconnection topology multiple times from one ring to other rings. This leads to rings
containing multiple nodes configured to MIM and multiple nodes configured to MIC. A
redundant connection of more than two rings may also be achieved by two nodes of a ring
containing multiple instances of MIMs or MICs.

An MRP compliant node may implement multiple instances of the MRC, MRM, MRA, MIM or
MIC functionality. In this case it shall obey the following configuration rules:

e if one or more MIM or MIC instances are active on one node, then there shall be only one

e if mq
MIM
e if m
conr

no d
insta
The foll
apply to
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rules st
frame fd

NOTE A
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The ser
Data Lin

e prim
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pre than one MRC or MRM or MRA instances are active on one hode,
ecting the related rings connected to the ring ports of this node then there
ther node in the network connecting the same rings over its MRC or MRM
nces.

bwing definitions and chapters with MRP and MRP InterConnection definitions
one MRP instance or one MRP Interconnection instance per compliant node.
n of MRP instances or MRP Interconnection instances, according to the confi
hted above, might demand additional requirements to correct frame process
rwarding, which are out of the scope of this document.

Hditional interconnection ports can be used to conneé{to additional rings.

P consists of a service and a protocol entity, see stack model in Figure 2.
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Higher-Layer Entity
MRP MRP
Management
(Service) (Protocol)
Data 802.1
Link Bridge
Layer
802.3 802.3
Media Media
Access Access
Physical 802.3 802.3
Layer PHY PHY:

IEC

Figure 2 — MRP stack

General

The follpwing definitions for Media redundancy protocol roles always refer to one insfance of

the MRP role.

5.2
The M

The M

mechanjsms based on ISO/IEC/IEEE 8802-3 (IEEE 802.3).

The M

MRP_LinkChange frames to non-ring ports.

NOTE

A ring

ing ports

RM and the MRC shall have two-fing ports.

M and MRC shall be able to detect the failure or recovery of a link on a ring port with

M and MRC shall'not forward MRP_Test frames, MRP_TopologyChange frames, and

Rjng ports\are expected to behave as if STP, RSTP or MSTP is disabled.

pprtshall take one of the following port states:

— DISABLED

All

frames shall be dropped.

— BLOCKED

All
[ ]
[ ]

frames shall be dropped except the following:

MRP_TopologyChange frames, MRP_Test frames and MRP_ TestMgrNAck frames;
MRP_LinkChange frames and MRP_TestPropagate from an MRC;

MRP_Option frames;

MRP_InTopologyChange and MRP_InLinkStatusPoll from an MIM;
MRP_InLinkChange frames from an MIC;

frames specified in IEEE 802.1D-2004 Table 7-10 to pass ports in “Discarding” state
(e.g. LLDP, IEEE 1588-2008 PTP peer to peer frames);
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e frames only produced or consumed by the higher layer entities of this node and never
forwarded.

— FORWARDING
All frames shall be passed through according to the forwarding behavior of IEEE 802.1D.

NOTE IEEE 802.1D refers to the port state corresponding to BLOCKED as “Discarding”.
5.3 Media Redundancy Manager (MRM)

One ring port of the MRM shall be connected to a ring port of an MRC. The other ring port of
that MRC shall be connected to a ring port of another MRC or to the second ring port of the
MRM, thereby forming a ring topology as shown in Figure 3.

end end end
node node| ... node
M (| (|

<> 1l ot
<+ T <+
N
MRM BLOCKED
LAN
N MRC MRC MRC MRC
J
e =
|}
end
| | 0 0 | | node 0 | 0
end end | ... end end end{ 3. . end switching end end| end
node node node node node node end node node node node
IEC

Figure 3 — MRP-ring topology with one manager and clients

The MRM shall control thesring state by:

o sending MRP_Test\frames at a configured time period in both directions of the ring

o settihg one ring port to FORWARDING state and the other ring port to BLOCKED gtate if it
recejves its own MRP_Test frames (this means that the ring is closed, see Figure 3);

o settihg both ring ports to FORWARDING state if it does not receive its own MRP_Test
es-on both ring ports within a configured time according to MRP_TSTdefaultT,

ho and MRP NRmax in Table 59 (this means that the ring is oden, see
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Figure 4 — MRP open ring with MRM

The follpwing mechanism supports synchronization between MRM and MRC in ring topology
changes.

The MRM shall indicate changes in the xing state to the MRCs by means of
MRP_TopologyChange frames.

The MRM shall not forward MRP specific.frames (MRP_Test frames, MRP_Topology|Change
frames,|[MRP_LinkChange frames) between its ring ports.

If the MRM receives an MRP_LinkUp or MRP_LinkDown frame, then the MRM shall reduce its
test monitoring time according (to) Table 59 to accelerate the detection of the open ring. When
the opep ring is detected then the MRM shall set one ring port to forwarding state apd shall
send th¢ MRP_TopologyChange frames through both its ring ports.

If parameter MRP_REACT_ON_LINK_CHANGE is set, see Table 41, the MRM shall, on
receiving an MRPLLinkDown frame, immediately set one ring port to forwarding state and
shall then send the MRP_TopologyChange frames through its ring ports.

The MRM¢<shall send to the MRCs an MRP_TopologyChange frame containing the delay, after
which t I i ' i s called
MRP_Interval. When this time has expired, all MRCs shall clear their Filtering Database (FDB)
information for their ring ports.

Each MRC shall send the configured delay in MRP_Interval to the MRM in the MRP_LinkUp
and MRP_LinkDown frames to tell the MRM after which time the MRC will change its port
state from BLOCKED to FORWARDING (MRP_LinkUp frame) or from FORWARDING to
BLOCKED (MRP_LinkDown frame).

Measures shall be included to prevent the MRM from remaining stuck in the closed state in
case of node failure.

The MRM shall not forward MRP_InTest frames, MRP_InLinkChange frames,
MRP_InLinkStatusPoll frames and MRP_InTopologyChange frames between its ring ports, if
one of its ring port is in the port state BLOCKED.
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The MRM shall process MRP_InTopologyChange frames. It shall clear its FDB if requested by
an MRP_InTopologyChange frame in a given time interval MRP_Interval. It shall send an
MRP_TopologyChange frame if requested by the MRP_InTopologyChange frame, in order to
ensure that all MRC, MIM and MIC in the ring domain clear their FDB at the same time.

5.4 Media Redundancy Client (MRC)

Each MRC shall forward MRP_Test frames received on one ring port to the other ring port and
vice versa.

If the MRC detects a failure or recovery of a ring port link, the MRC may optionally notify the
change by sending MRP_LinkChange frames through both of its ring ports. Each MRC shall
forward [MRP_CIMKCiange frames recefved on one rng port 1o the other ring portand vice

versa.

Each MRC shall forward MRP_TopologyChange frames received on one ring'port to the other
ring poft and vice versa. Each MRC shall process these frames. It shall’Clear itsf FDB if
requesteéd by an MRP_TopologyChange frame in a given time interval MRP) Interval.

Each |MRC shall forward MRP_InTest frames, MRP, InLinkChange |frames,
MRP_InTopologyChange frames and MRP_InLinkStatusPoll frames’ between its ring |ports, if
no MIM[and no MIC is active on the node at the same time.

5.5 Redundancy domain

The redqundancy domain represents a ring. By default, all MRM and MRCs belong to the
default fomain. A unique domain ID can be allocated to all ring nodes of one ring gs a key
attributg. This is especially essential to distinguish frames if a device is member of [multiple
rings byl implementing multiple instances of MRMs or MRCs. A node shall assign exdctly two
unique fing ports per redundancy domain.

NOTE A|device can have other ports than the(two assigned to MRP. These other ports are not influenced by MRP.
5.6 Media Link Check

To enhgnce the quality of the link detection of certain ring or interconnection ports, p media
link chegk protocol may bewused. It shall be used for LC-mode.

The Continuity Check protocol, defined in the Connectivity Fault Management (CFM) protocol
suite wjthin IEEE}802.1Q-2011 and further specified in this document under thg name
Connectivity Faalt'Management for MRP (CFM-MRP), shall be supported as media link check
protocol.

CFM-MRP.shall be used at the interconnection ports of the MIM and MICs when opergting the
ring interconnection in LC-mode. CFM-MRP may be used at the interconnection ports if
operating the ring interconnection in RC-mode.

CFM-MRP may also be used at the ring ports of MRP devices.

5.7 Application of the Continuity Check protocol
5.71 General

When applying the CFM-MRP protocol according to the specification of the Continuity Check
protocol as defined in IEEE 802.1Q-2011 to check the links between ring- or interconnection
ports, then the ring- and interconnection ports represent Maintenance End Points (MEP)
belonging to a Maintenance Domain (MD) and a Maintenance Association (MA) in the sense
of IEEE 802.1Q-2011.
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An MRP device, applying the CFM-MRP protocol on its interconnection ports or ring ports,
shall internally produce a MAUTypeChangelnd event when the Continuity Check receiver
instance on its MRP port has detected a remote Maintenance End Point (MEP) error by
detecting a lifetime violation of the Continuity Check messages (CCM) from the linked remote
MRP devices MEP CFM-MRP initiator.

5.7.2 Continuity Check Message Interval

The CCM Interval to be used shall be either 3,33 ms or 10 ms according to IEEE 802.1Q-2011.

5.7.3 Maintenance Domain Level

The Mamavmm—tem%—tmhﬁu—be—denection
ports of[two MRP devices shall be level 0 for lowest level physical connections. Thereby also

the fixgd CCM Multicast MAC Address 01-80-C2-00-00-30 is assigned_f@ccording to
IEEE 8p2.1Q-2011.

5.7.4 Maintenance Association ID (MAID)

The Malntenance Association ID (MAID) according to IEEE 802.1Q-2011 to be used|may be
as specffied in Table 2

Table 2 — Coding of the Maintenance Association ID (MAID)

Subfield Value
Maintengnce Domain Name Format 4
(Charactgr String)
Maintengnce Domain Name Length Variable
Maintengnce Domain Name Character string containing:

— forring ports:
the MRP Domain name
— for interconnection ports:

The Interconnection name plus either |a string
extension .prm for primary link or .sec for spcondary
link or .na during startup. ®

Short MA Name Format 3

(2-octet integer)

Short MA Name Length 2
Short MA Name two Octets containing:
—  forring ports:
0x0000

— for interconnection ports:
Interconnection ID MRP_InID.

a

For a CCM MEP initiator to know whether it is sending on a secondary link is given by the fact that the MEP
initiator either residing on an MIM or an MEP receiver receives CCM frames from an MEP initiator with the
MIM role specified in the IEC specific TLV. Otherwise it is sending on a primary link.

5.7.5 Maintenance Association End Point ID (MEPID)

The content of the 2-octet Maintenance Association End Point ID is out of the scope of this
document.

5.7.6 Sender ID TLV

The use of the Sender ID TLV according to IEEE 802.1Q is optional for MRP.
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Port Status TLV
of the Port Status TLV according to IEEE 802.1Q is optional for MRP.

Interface Status TLV
of the Interface Status TLV according to IEEE 802.1Q is optional for MRP.

sage with diagnosis and alarms

If the attribute Check Media Redundancy has the value TRUE, media redundancy events shall
cause diagnosis events and alarm notifications.

5.9

ing diagnosis

In a redundancy domain the following diagnosis events handling shall be_.implemented by

each MH

e |[fa
“MA
redu

e |fa
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the 1ing state event “RING_OPEN".

e If a
“RIN
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NOTE T
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There s

NOTE 1

As an a
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Internat
MRM, W
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RM:

Hevice is configured as MRM, but not operating in the managerrole, it shall
NAGER_ROLE_FAIL” diagnosis event and suspend reporting of all othe
ndancy diagnosis events while not in the manager role.

device is operating in manager role and this device detects another active

signal a
media

MRM, it

signal the “MULTIPLE_MANAGERS” event. This event can occur concurrently with

device is operating in manager role and detects an open ring, it shall sig
G_OPEN?” event.

vents shall be signaled by using the Staté& Change service (see 7.3).

he presence of MRP_Test frames enables the'checking of the existence of an MRM.
ultiple MRM in a single ring:MManager voting option
General

nall be only one active MRM in the ring even if several nodes have this ability.

Multiple active MRMs cause the ring to divide itself into several segments.

ternative toomanual MRP-role configuration, in case of more than one node ha
b becometan’ MRM in the ring, an enhanced manager voting option, specifie
onal Standard, may be used to decide which of these nodes shall finally bec
hile-the other nodes take over the MRC role as shown in Figure 5 and Figu
ct_the nodes with the MRM ability have different priorities that shall be con

jnal the

ving the
d in this
bme the
e 6. To
eyed in

the MRH

P_Pria field of the MRP Test frame

If an option for multiple MRM in a single ring is used, then all MRM in the ring shall support

the sam

e manager voting option, as defined in this document.

MRM supporting the manager voting option are named Media Redundancy Automanager or

MRA.

The MRA role is an MRP role which comprises both the MRP roles MRM and MRC.
Additionally the MRA has the capability to transition at any point in time, by virtue of the
voting protocol, from its initial operational role manager (MRA) to the operational role client
(MRC), and back again, in coordination with possible other MRAs in the ring.
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NOTE 2 To emphasize the principle, the following explanations use the expression MRM for the remaining MRA
managing the ring, although the device continues to be MRA, always capable to vote again.

Figure 5 shows an MRP ring at network startup with two devices in the administrative MRA

role.

end end end
node node node
M (| (|
<> i ot
<+ T <+
- MRA— BLOCKED
LAN
N\ | MRC BLOCKED MRA MRC MRC
— =
[
|}
end
0 | | | | node .
end end end end end end switchihg end end end
node node node node node node end node node node node

Figure § shows the same network ring after themanager voting process has taken pl3

Figure 5 — MRP ring with MRA)at network startup

MRA trgnsitioned to the MRP roles MRM and:MRC.

ce. The
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Figure 6 — MRP ring after the manager voting process

5.10.2 Basic principle of the manager voting process

The manager voting is an optional process only for devices which are capable of taking over
the MRM role within MRP.
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The manager voting phase of MRP shall take place right after device startup, and before the
device starts to take one of the possible MRP-roles MRM or MRC.

The basic functionality of the manager voting process shall be as follows:

Each network node of the ring with MRM-capability and manager voting option support,
thereby being a so-called “Manager (Auto)” or short “MRA”, may be set to the MRP-role
“Manager (Auto)” by factory-default.

Each MRA shall have assigned a priority (MRP_Prio) value. This MRP_Prio-value,
combined with the MAC address, results in a finally unique priority. A lower MRP_Prio-
value means a higher priority. If devices have identical MRP_Prio values, then the value of
the device MAC address decides. A lower MAC address means a higher priority.

At sjartup, each MRA network node shall start up with the manager voting process and
shal| send MRP_Test frames.

Othgr MRA shall receive the MRP_Test frames and shall compare theirawn priofity with
the priority of the next MRA. If they do have the higher priority, they” shall cause the
rem@te manager that is sending the MRP_Test frame to withdraw fromthe MRA-fole into
the MRC-role by sending a negative test manager acknowledgement.

The [MRA or MRM with the highest priority shall become the on€ ,and only MRM of|the ring
and phall now start to manage the ring according to MRP.

If th¢ MRM, which has been elected via the manager voting-option, is taken out of|the ring
or fails to operate, the voting process shall start agdin and the next priority MRA shall
becqme the managing MRM.

If anl additional MRA is inserted into a ring containing an already elected MRM, t{hen the
already elected MRM and the newly inserted MRA will exchange MRP_Test frames and
will fhereby vote the new remaining MRM améng each other.

For the manager voting option to work.correctly, all devices in the ring suppornting the
manpger role shall be set to MRP-roleZ?Manager (Auto)” or shall remain in the MRP-role
“Clignt”. At least one device of a ring-shall be set to either the MRP-role “Managef (Auto)”
or “Manager” though.

If an MRM without MRA capability is part of the network ring, regardless whether |the ring
is ogen or closed, all MRA shall be configured to the MRC role.

NOTE Cpnfiguring MRA to the MRC role is not performed automatically by the automanager voting process but is

done by the user.
5.10.3 [ The manager.voting process

The manager voting process shall be as follows:

At ppwer on, all MRA shall start with the manager voting process.

Eaclh_MRA shall start to send MRP_Test frames on both ring-ports. The MRP_Test frame
shall contain the MRAs priority value MRP_Prio.

Received MRP_Test frames shall be forwarded to the local host only.

The remote managers priority values contained in the received MRP_Test frames shall be
compared with their own priority, as described in 5.10.2. If their own priority is higher than
the received priority, a negative test manager acknowledgement (“MRP_TestMgrNAck”)
frame, with the remote managers MAC address as additional information, shall be sent.

If a negative test manager acknowledgement (“MRP_TestMgrNAck”) with their own MAC
address is received, the receiving MRA shall initiate the transition into client (MRC) role by:

e recording the MAC address and priority of the higher priority manager;

e entering the client role and propagating the role change and the higher priority
manager information via a “MRP_TestPropagate” frame sent on both ring-ports.

On reaching the MRP client role it shall forward MRP_Test frames between ring ports like
a standard MRC. Additionally, it shall also forward MRP_Test frames to the host CPU.
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From now on, the MRA in client role shall monitor whether the recorded higher priority
manager is still alive, i. e. whether it still receives MRP_Test frames from that manager.

The MRP_TestPropagate frame shall be used to inform other MRA devices in client role
about the role change and the new higher priority manager. The clients receiving this
frame shall update their higher priority manager information accordingly. This ensures that
clients stay in client role in case of a role change of the monitored higher priority manager.

The frames MRP_TestMgrNAck and MRP_TestPropagate shall
destination multicast address MC_TEST.

If the MRA in client role recognises (via MRP_Test frame reception monitoring timeout)
that the higher priority manager has failed, it shall fall back into automanager role and
shall thereby start a new manager voting process with the other MRA, which have fallen

be sent using the
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Figure 1 shows the frame exchanges over the time during the manager voting phase:
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Figure 7 — Manager voting process

A handshake (negative test acknowledgement) is required to ensure the higher priority
manager is located in the ring. This is necessary, as due to the switch frame forwarding
rules, which allow MRP_Test frames from a manager device located outside the ring,
connected via its ring-port to a non-ring port of an MRP device being part of the ring, are
also forwarded into the ring, if a switch without “inbound” filtering capability (“ingress
filtering”) is used.
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Figure 8 shows an MRP ring with one MRA (MRA2) located outside the ring. MRAZ2 is
connected via one of its ring ports to a non-ring port of a device which is part of the ring. The
frames follow the forwarding rules as defined in 5.2.

e MRP_Test frames: T1, T2

o end ol _——p MRP_TestMgrNAck: NA1
node node| ... node
1 1
NA1 NA1
- 2 %
- T i T st
L
> MRA 1 BLOCKED

end end end
node node node IEC

Figure 8 — MRA located outside the MRP ring

e While lower priority manager MRA1 receives test frames from higher priority manager
MRA2, MRA2 does not receivectest frames from lower priority manager MRA1 as these are
not forwarded to non-ring (ports, which excludes it from the voting process. Therefore
MRAZ2 does not send negative test acknowledgements and MRA1 will stay in the MRM role.
If MRA1 would have«a- higher priority as MRA2, MRA1 would send negatjve test
ackrnowledgements _but) these would not reach MRA2 as these are not forwarded|to non-
ring jports either.

5.11 BILOCKEDf‘not supported (Option)

If an MRC js“not able to support the BLOCKED port state at its ring ports, the MRC shall
report it|in‘the corresponding parameter of the MRP_LinkChange frames.

If an MRC does not support the BLOCKED state in a ring, then an MRM shall support
additional functionalities (see Table 40 and Table 41, MRP_BLOCKED_SUPPORTED).

5.12 Interconnection port

The MIM and the MIC shall have one interconnection port.

The MIM and the MIC shall be able to detect the failure or recovery of a link on the
interconnection port as follows:

— by using link detection mechanisms based on ISO/IEC/IEEE 8802-3 (IEEE 802.3)

In addition by applying one or both of the following mechanisms:
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— a media link check protocol between interconnection ports. The media link check

protocol

shall be used at the MIM and MICs interconnection port if the MIM is configured to link

check mode (LC-mode) and may be used if the MIM is configured to ring check mo
mode).

de (RC-

— a periodic MRP_InTest frame which shall be sent and received by the MIM on its ring ports
and interconnection port and shall be forwarded by the MICs on their ring ports and
interconnection port. This mechanism shall be used for RC-mode and shall not be used for

LC-mode.

The MIM and the MIC shall not forward MRP_InTest frames, MRP_InTopologyChange

frames,

MRP_InLinkStatusPoll frames and MRP_InLinkChange frames to ports other than ring ports

and other than the interconnection port.

The intgrconnection port shall take one of the following port states:

RP_InTest frames;

RP_InLinkChange frames and MRP_InTopologyChange frames;
RP_InLinkStatusPoll frames;

edia link check frames CFM-MRP accordingtolEEE 802.1Q-2011;

rames specified in IEEE 802.1D-2004, Table 7-10 to pass ports in “Discardin
(e.g. LLDP, IEEE 1588-2008 PTP peer to.peer frames);

rames only produced or consumed by the higher layer entities of this node ar
fpbrwarded.

- FORWARDING
All flames shall be passed through according to the forwarding behavior of IEEE 8(

NOTE IBEE 802.1D refers to the port state corresponding to BLOCKED as “Discarding”.

5.13 edia redundancysnterconnection Manager (MIM)

The intdgrconnection port’ of the MIM shall be connected to the interconnection port of
in another MRP ring; and the interconnection port of an MIC in the same ring
connected to thelifiterconnection port of an MIC in this other MRP ring, thereby for
MRP interconneection topology as shown in Figure 9.

g~ state

d never

2.1D.

an MIC
shall be
ming an
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Figure 9 ~MRP Interconnection topology

The MIT shall control its interconnection port state as follows:
i

rectly reacting_only on interconnection port link change notifications from tk
from its own intefconnection port (link check mode: LC-mode);

ptionally byyreacting on MRP_InTest frames (ring check mode: RC-mode);
ng its interconnection port in BLOCKED state if:

is in)LC-mode and receives interconnection port link up notifications from
nteteonnection port and from the MICs of the interlink connection (this means

imterconnection topology IS closed, See rigure 9J;

IEC

e MICs

its own
that the

e it is in RC-mode and receives its own MRP_InTest frames (this means that the
interconnection topology is closed, see Figure 9).

— setting the interconnection port in FORWARDING state if:

e it is in LC-mode and receives an interconnection port link down notification from at
least one of the MICs of the interlink connection (this means that the interconnection
topology is open, see Figure 10.)

e itis in RC-mode and does not receive its own MRP_InTest frames within a configured
time according to MRP_IN_TSTdefaultT and MRP_IN_TSTNRmax in Table 59 (this
means that the interconnection topology is open, see Figure 10).
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Figure 10 ~:MRP ring interconnection open

The follpwing mechanism supports synchronization between MIM and MIC at intercopnection
topology changes.

The MIM shall indicate;changes in the interconnection topology state to the MICs, and to the
MRMs in the connected MRP rings, by means of MRP_InTopologyChange frames.

When if is in“tC-mode, the MIM shall, after startup and after recognition of a link yp at its
interconnection port, issue a MRP_InLinkStatusPoll frame at its ring ports, to poll the gtatus of
the redyndant interlink connection from the MICs.

When it is in RC-mode, the MIM shall, after startup and after recognition of a link up at its
interconnection port, cyclically send and receive MRP_InTest frames at its ring ports and at its
interconnection port, to detect the status of the interconnection topology.

When a transition to open or closed interconnection topology is detected, then the MIM shall
send the MRP_InTopologyChange frames through both ring ports and through its
interconnection port to the MICs and to the MRMSs, to initiate the interconnection topology
change.

If the MIC receives an MRP_InTopologyChange frame, then the MIC shall, after recognition of
a link up at its interconnection port, change the port state of its interconnection port to
FORWARDING.
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If the MRMs receive a MRP_InTopologyChange frame, then the MRMs shall send
MRP_TopologyChange frames at both ring ports, with the delay, after which all MRCs and
MICs in the connected MRP rings will clear their Filtering Database (FDB).

The MIM shall not forward its own MRP_InTest frames between the ring ports and its
interconnection port.

The MIM shall forward MRP_InLinkChange frames, MRP_InLinkStatusPoll frames and
MRP_InTopologyChange frames received on one ring port to the other ring port and vice
versa. The MIM shall process MRP_InLinkChange frames and MRP_InTopologyChange
frames. The MIM shall not forward MRP_InLinkChange frames, MRP_InLinkStatusPoll frames
and MRP_InTopologyChange frames, if the MIM received these frames at its interconnection
port.

Each M|C shall send the configured delay in MRP_Interval to the MIM in the MRP_InLinkUp
and MRP_InLinkDown frames to tell the MIM after which time the MIC will chgnge its
interconnection port state from BLOCKED to FORWARDING (MRP_InLinktJp frame)|or from
FORWARDING to BLOCKED (MRP_InLinkDown frame).

Each M|M shall support BLOCKED port state at the interconnection port.

5.14 Media redundancy Interconnection Client (MIC)

The intdrconnection port of the MIC shall be connected t6the interconnection port of 4 MIM in
another| MRP ring, and the interconnection port of a@nother MIC in the same ring ghall be
connected to the interconnection port of a MIC in thiswether MRP ring, thereby forming a MRP
interconnection topology as shown in Figure 9.

Each M|C shall forward MRP_InTest framesireceived on one ring port to the other ning port
and to the interconnection port. Each MICZshall forward MRP_InTest frames received on the
interconnection port to both ring ports® 'If the MIC detects a failure or recovery of the
interconnection port link, the MIC shall notify the change by sending MRP_InLinKChange
frames fhrough both of its ring ports. Each MIC shall forward MRP_InLinkChange| frames
received on one ring port to thé-other ring port and vice versa. Each MIC shall [forward
MRP_InLinkChange frames received on one of the ring ports to the interconnection port.

Each MIC shall forward MRP_InTopologyChange frames received on one ring port to the
other ring port and yicel versa. Each MIC shall process MRP_InTopologyChange frames. It
shall, after recognition” of a link up at its interconnection port, change the port staje of its
interconnection portto FORWARDING.

After refeiving'a MRP_InLinkStatusPoll frame from the MIM, each MIC shall respond with a
MRP_InLinkChange status frame informing about its current interconnection port link sltatus.

Each MIC shall support BLOCKED port state at the interconnection port.

5.15 Interconnection domain

The interconnection domain represents an interconnection topology. The MIM and the MICs of
one interconnection topology belong to the same interconnection domain. A unique
interconnection ID shall be allocated as a key attribute, especially if MIM and MICs are
member of rings with multiple interconnections. A node shall assign exactly one unique
interconnection port per interconnection domain.

Each interconnection topology in the network shall have a unique interconnection ID.

There shall be only one active MIM in an interconnection domain.
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NOTE Interconnection ports are expected to behave as if STP, RSTP or MSTP is disabled.

5.16 Interconnection diagnosis

In an interconnection domain the following diagnosis events handling shall be implemented by
each MIM.

e |If a device is configured as MIM, but not operating in this role, it shall signal a
“MRP_INTERCONNECTION_MANAGER_ROLE_FAIL” diagnosis event and suspend
reporting of all other media redundancy interconnection protocol diagnosis events while
not in the manager role.

e If a device is operating in MRP interconnection manager role (MIM) and detects or is
I

infonmed about an open mtercommection topotogy; t stratt stgrpl the

“‘INTERCONNECTION_OPEN" event.

These dgvents shall be signaled by using the State Change service (see 7.3).

6 MRP Class specification

6.1 General

The MRP Application Service Element (ASE) defines two object types.

6.2 Template
6.2.1 Media redundancy template
An MRH object is described by the following template:
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ASE: Media redundancy ASE
CLASS: Media redundancy
CLASS ID: not used
PARENT CLASS: IEEE 802.3, IEEE 802.1D
ATTRIBUTES:
1. (m) Key Attribute: Domain ID
2. (m) Attribute: Domain Name
3. (m) Attribute: Ring Port 1 ID
4. (m) Attribute: Ring Port 2 ID
5. (0) Attribute: VLAN ID
6. (m) Attribute: Expected Role (MANAGER (AUTO), MANAGER, CLIENT)
7. (c) Constraint: Expected Role = MANAGER
71 (m) Attribute: Manager Priority
7.2 m) ATtribute: Topology Change Interval
7.3 (m) Attribute: Topology Change Repeat Count
7.4 (m) Attribute: Short Test Interval
7.5 (m) Attribute: Default Test Interval
7.6 (m) Attribute: Test Monitoring Count
7.7 (m) Attribute: Non-blocking MRC supported (TRUE, FALSE)
7.8 (c) Constraint: Non-blocking MRC supported = TRUE
7.8.1 (m) Attribute: Test Monitoring Extended Count
7.9 (0) Attribute: React On Link Change (TRUE, FALSE)
7.10 (m) Attribute: Check Media Redundancy (TRUE, FALSE)
7.10.1 (c) Constraint: Check Media Redundancy = TRUE
7.10.11 (m) Attribute: Real Role State
7.10.1.2 (m) Attribute: Real Ring State
7.10.1.3 (0) Attribute: Ring Port 1 Port State
7.10.1.4 (o) Attribute: Ring Port 2 Port State
8. (c) Constraint: Expected Role = CLIENT
8.1 (m) Attribute: Link Down Interval
8.2 (m) Attribute: Link Up Interval
8.3 (m) Attribute: Link Change Count
8.4 (0) Attribute: Ring Port 1"Rort State
8.5 (0) Attribute: Ring Port2 Port State
8.6 (m) Attribute: BLOCKED state supported (TRUE, FALSE)
SERVICES:
1 (m) OpsService: Start MRM
2 (m) OpsService: Stop MRM
3 (o) OpsService: State Change
4 (m) OpsService: Start MRC
5 (m) OpsService: Stop MRC
6 (o) OpsService: Read MRM
7 (o) OpsService: Read MRC
6.2.2 Media redundancy Interconnection template
An MRH Interéonnection object is described by the following template:
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ASE: Media redundancy interconnection ASE
CLASS: Media redundancy interconnection
CLASS ID: not used
PARENT CLASS: IEEE 802.3, IEEE 802.1D
ATTRIBUTES:
1. (m) Key Attribute: Interconnection 1D
2. (m) Attribute: Interconnection Name
3. (m) Attribute: Interconnection Port ID
4. (0) Attribute: Interconnection Port State
5. (o) Attribute: Interconnection VLAN ID
6. (o) Attribute: Interconnection Mode
7. (m) Attribute: Interconnection Role (MANAGER, CLIENT)
8. (c) Constraint: Interconnection Role = MANAGER
8.1 m) Attribute: Thterconnection Topology Change Interval
8.2 (m) Attribute: Interconnection Topology Change Repeat Count
8.3 (o) Attribute: Interconnection Default Test Interval
8.4 (o) Attribute: Interconnection Test Monitoring Count
8.5 (o) Attribute: Interconnection Link Status Poll Interval
8.6 (o) Attribute: Interconnection Link Status Poll Repeat Count
8.7 (m) Attribute: Interconnection Topology State
9. (c) Constraint: Interconnection Role = CLIENT
9.1 (m) Attribute: Interconnection Link Down Interval
9.2 (m) Attribute: Interconnection Link Up Interval
9.3 (m) Attribute: Interconnection Link Change Couht
SERVICES:
1 (m) OpsService: Star{t"MIM
2 (m) OpsService: Stop. MIM
3 (o) OpsService: Interconnection State Change
4 (m) OpsService: Start MIC
5 (m) OpsService: Stop MIC
5 (o) OpsService: Read MIM
6 (o) OpsService: Read MIC

6.3 Attributes

P object

indancy
ID by

Domain ID
This| key attribute defines theredundancy domain representing the ring the MRF
belohgs to. It is set to default’'Domain ID or provided as unique ID by engineering.
Attripute Type: UUID

Domain Name
This|attribute defines the redundancy domain representing the ring the Media red
objert belongs~to. It is set to default Domain Name or provided as uniqus
engipeering.
Attripbutel Type: VisibleString[240]

Ring Part. 17 ID

This attribute specifies one port of a switch which is assigned as ring port 1 in the

redu

ndancy domain referenced by the value of the attribute Domain ID.

Attribute Type: Unsigned16

Ring Port 2 ID
This attribute specifies another port of a switch different from Ring Port 1 ID which is
assigned as ring port 2 in the redundancy domain referenced by the value of the attribute
Domain ID.

Attribute Type: Unsigned16

VLAN ID
This optional attribute may be used by the MRP object and specifies its VLAN identifier in
the redundancy domain.

Attribute Type: Unsigned16
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Expected Role
This attribute specifies the role of the MRP object in the redundancy domain.

Attribute Type: Unsigned16
Allowed values: MANAGER (Auto), MANAGER, CLIENT

Manager Priority
This attribute shall contain the priority of the MRM. A lower value indicates a higher
priority, 0x0000 (highest priority) to OXxFFFF (lowest priority) in increments of 0x0001.

Attribute Type: Unsigned16

Topology Change Interval
This attribute specifies the interval for sending MRP_TopologyChange frames.

Attripute Type: UnsignedT6

Topology Change Repeat Count
This| attribute specifies the interval count which controls repeated transmisgions of
MRH_TopologyChange frames.

Attripute Type: Unsigned16

Short Test Interval
This|attribute specifies the short interval for sending MRP_Test frames on ring ports after
link ghanges in the ring.

Attripute Type: Unsigned16

Default|Test Interval
This|attribute specifies the default interval for sending MRP_Test frames on ring pqrts.

Attripute Type: Unsigned16

Test M@nitoring Count
This| attribute specifies the interval count™or monitoring the reception of MRP_Test
framles.

Attripute Type: Unsigned16

Non-blgcking MRC supported
This| attribute specifies the ability of the MRM to support MRCs without BLOCKED port

stat¢ support in the ring.
Attripute Type: Boolean

Test M@nitoring Extended:Count
This| attribute specifies the extended interval count for monitoring the reception of
MRH_Test frames.

Attripute TypeiAdhsigned16

React On Link:Change
This| optional attribute specifies whether the MRM reacts immediately on
MRR skinkChange frames or not.

Attribute Type: Boolean

Check Media Redundancy
This attribute specifies whether monitoring of MRM state is enabled (TRUE) or disabled
(FALSE) in the redundancy domain.

Attribute Type: Boolean

Real Role State
This attribute specifies the actual role of the MRP object in the redundancy domain.

Attribute Type: Unsigned16
Allowed values: MANAGER (Auto), MANAGER, CLIENT, UNDEFINED

Real Ring State
This attribute specifies the actual ring state of the MRP object in the redundancy domain.
The Ring State shall have one of the following values:

OPEN: Ring is open due to link or MRC failure in ring.
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CLOSED: Ring is closed (normal operation, no error).
UNDEFINED: Shall be set if the attribute Real Role State contains the value CLIENT

(i.e. MRP object was reconfigured to client role).

Attribute Type: Unsigned16
Allowed values: OPEN, CLOSED, UNDEFINED

Ring Port 1 Port State
This optional attribute specifies the actual port state of Ring Port 1. The Ring Port 1 state

shall

be specified according to Ring port states in 5.2.

Attribute Type: Unsigned16
Allowed values: DISABLED, BLOCKED, FORWARDING

Ring Pd
This
shal

Attripute Type: Unsigned16
Allowed values: DISABLED, BLOCKED, FORWARDING

Link Dag
This

Attripute Type: Unsigned16

Link Up
This

Attripute Type: Unsigned16

Link CH
This

trangmission of MRP_LinkChange frames,
Attripute Type: Unsigned16

BLOCK
This

Attri

Interco
This
topo
engi
Attri

Interco
This

rt 2 Port State
optional attribute specifies the actual port state of Ring Port 2. The Ring-Por
be specified according to Ring port states in 5.2.

wn Interval
attribute specifies the interval for sending MRP_LinkDown(frames on ring port

Interval
attribute specifies the interval for sending MRP_LinkUp frames on ring ports.

ange Count
attribute specifies the MRP_LinkChafige frame count which controls r

ED state supported
attribute specifies whether theoMRC supports BLOCKED state at its ring ports

bute Type: Boolean
hnection ID

ogy the MRP interconnection object belongs to. It is provided as uniqus
heering..

bute Type;-Unsigned16
nnection Name

Inte

the rtribute Interconnection ID. It is set to a default Interconnection Name or pro

attribute specifies the name of the interconnection domain referenced by the

2 state

Uy

epeated

or not.

key attribute defines the interconnection domain representing the intercofpnection

> ID by

value of
ided as

connhection Name by engineering.

Attribute Type: VisibleString[240]

Interconnection Port ID
This attribute specifies one port of a switch which is assigned as interconnection port in
the interconnection domain referenced by the value of the attribute Interconnection ID.

Attribute Type: Unsigned16

Interconnection Port State
This optional attribute specifies the actual port state of the interconnection port. The
Interconnection Port state shall be specified according to Interconnection port states in

5.2.

Attribute Type: Unsigned16
Allowed values: DISABLED, BLOCKED, FORWARDING
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Interconnection VLAN ID
This optional attribute may be used by the MRP interconnection object and specifies its
VLAN identifier in the interconnection domain.

Attribute Type: Unsigned16

Interconnection Mode
This attribute specifies the mode of the MRP interconnection object in the interconnection
domain.

LC_MODE: Link check mode. The MIM analyses the ring interconnection state by
using the link change notifications of the MICs. MRP_InTest frames are disabled.

RC_MODE: Ring check mode. The MIM analyses the ring interconnection state by
sending and receiving MRP_InTest frames. Link change notifications of the MICs
may be used in addition to optimize the recovery timing.

Attripute Type: Unsigned16
Alloyved values: UNDEFINED, LC_MODE, RC_MODE

Interconnection Role
This| attribute specifies the role of the MRP interconnection object in-the intercopnection
domgin.

Attripute Type: Unsigned16
Alloyed values: MANAGER, CLIENT

Interconnection Topology Change Interval
This|attribute specifies the interval for sending MRP_dnffopologyChange frames.

Attripute Type: Unsigned16

Interconnection Topology Change Repeat Count
This| attribute specifies the interval count“which controls repeated transmisgions of
MRR_InTopologyChange frames.

Attripute Type: Unsigned16

Interconnection Default Test Interval
This| attribute specifies the default-interval for sending MRP_InTest frames on ripg ports
and pn the interconnection port:

Attripute Type: Unsigned16

Interconnection Test Monitoring Count
This| attribute specifies the interval count for monitoring the reception of MRH_InTest
framles.

Attripute TyperUnsigned16

Interconnection Link Status Poll Interval
This|attribuie specifies the interval for sending MRP_InLinkStatusPoll frames.

Attripute/Type: Unsigned16

Interconnection Link Status Poll Repeat Count
This attribute specifies the interval count which controls repeated transmissions of
MRP_InLinkStatusPoll frames.

Attribute Type: Unsigned16

Interconnection Topology State
This attribute specifies the actual interconnection topology state of the MRP
interconnection object in the interconnection domain. The Interconnection Topology State
shall have one of the following values:

UNDEFINED: Device has no information (yet) about the Interconnection topology;

OPEN: Interconnection topology is open due to link or MIC failure in the
interconnection topology;

CLOSED: Interconnection topology is closed (normal operation, no error).
Attribute Type: Unsigned16
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Allowed values: UNDEFINED, OPEN, CLOSED

Interconnection Link Down Interval
This attribute specifies the interval for sending MRP_InLinkDown frames on ring ports.

Attribute Type: Unsigned16

Interconnection Link Up Interval
This attribute specifies the interval for sending MRP_InLinkUp frames on ring ports.

Attribute Type: Unsigned16

Interconnection Link Change Count
This attribute specifies the MRP_InLinkChange frame count which controls repeated
transmission of MRP_InLinkChange frames.

Attributg Type: Unsigned16

7 MRP Service specification

7.1 Start MRM

The Staft MRM service creates a local instance of the MRM protocol machine.
Table 3[shows the parameters of the service.

Table 3 — MRP Start MRM

Parameter name Cnf

A
(13
o]

Argumen
Domain|ID
Ring Port 1 ID
Ring Port 2 ID
VLAN I
Managelr Priority
Topology Change Interval
Topology Change Repeat Count
Short Test Interval

Default [Test Interval

Test Mgnitoring Count

Non-blocking-MRC supported

Test Mgnitering Extended Count
React On Link Change

C CJ]Cc|lCc clcccccc (< £

Check Media Redundancy

Result(+) S
Domain ID M

Result(-) S
Domain ID
Error Code M

The meaning of Req, Cnf, M, U and S is specified in ISO/IEC 10164-1.

Argument
The argument shall convey the service specific parameters of the service request.
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Domain ID
This is the key attribute to identify the instance of the protocol machine.

Ring Port 1 ID
This parameter contains the ID of the port which serves as first ring port.

Ring Port 2 ID
This parameter contains the ID of the port which serves as second ring port.

VLAN ID
This optional parameter contains the value for the VLAN identifier.

Manager Priority
This parameter contains the value for the manager priority.

Topology Change Repeat Count
his parameter contains the value of the interval count which~controls r
tfansmissions of MRP_TopologyChange frames.

Short Test Interval
his parameter contains the value of the short interval for,sending MRP_Tesf{
n ring ports after link changes in the ring.

Default|Test Interval
his parameter contains the value of the default intérval for sending MRP_Tes
n ring ports.

Test M@nitoring Count
his parameter contains the value of the intepval count for monitoring the rece
RP_Test frames.

Non-blgocking MRC supported
his parameter specifies the abilitysof the MRM to support MRCs without BL
ort state support in the ring.

Test M@nitoring Extended Count
his optional parameter gontains the value of the extended interval cq
onitoring the reception-oftMRP_Test frames.

React On Link Change
his optional parameter specifies whether the MRM reacts on MRP_LinK
ffames or not.

Check Media Redundancy

his parameter selects whether monitoring of MRM state is enabled or disabled.

Change

epeated

frames

frames

ption of

OCKED

unt for

Change

This is the key attribute to identify the instance of the protocol machine.
Result(-)
This parameter indicates that the service request failed.
Domain ID
This is the key attribute to identify the instance of the protocol machine.

Error Code
The parameter Result contains the error code of the specific error.

Type: Unsigned16

Allowed values: DOMAIN_ID_MISMATCH, ROLE_NOT_SUPPORTED,
INVALID_RINGPORT
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7.2 Stop MRM

This service shall be used to stop the MRM protocol machine. Ring port states and switch
functionality remain.

Table 4 shows the parameters of the service.

Table 4 — MRP Stop MRM

Parameter name Req Cnf
Argument M
IJUIIIdiII L% L\
Result(+) S
Domain ID M
Result(-) S
Domain ID M
Error Code M
The meaning of Req, Cnf, M and S is specified in ISO/IEC 104164-1.

Argumeént
The arghment shall convey the service specific parameters of the service request.

Domain ID
This|is the key attribute to identify the instance of the protocol machine.

Result(})
This parameter indicates that the Service request succeeded.

Domain ID
This|is the key attribute to identify the instance of the protocol machine.

Result(
This pafjameter indicates that.the service request failed.

~—

Domain ID
This|is the key attribute to identify the instance of the protocol machine.

Error Cpde
The jparaméter Result contains the error code of the specific error.

Typ¢: Unsigned16

A”O‘ redvalues-DOMAIN 1D MISMATCH
e oS o — o — ot ot

7.3 State Change

This service shall be used to indicate a change of the MRP domain state.

Table 5 shows the parameters of the service.
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Table 5 — MRP Change State

Parameter name Ind

Argument M
Domain ID M
Error Type List M

The meaning of Ind and M is specified in ISO/IEC 10164-1.

Argument

The argument shall convey the service specific parameters of the service request.

Domain ID
This|is the key attribute to identify the instance of the protocol machine.
Error Type List
This|attribute consists of the following elements:
Errgr Type
This attribute identifies a media redundancy error.
Attribute Type: Unsigned16
Allowed values: MANAGER_ROLE_FAIL, RING_OPEN; MYLTIPLE_MANAGER
Appear

his attribute identifies whether the error appearscordisappears.
ttribute Type: Boolean
llowed values: TRUE, FALSE

7.4 Start MRC

The Staft MRC service creates an instanceof the MRC protocol machine.

Table 6

shows the parameters of the service.

S
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Table 6 — MRP Start MRC

Parameter name

A
®
Ee]

Cnf

Argument
Domain ID
Ring Port 1 1D
Ring Port 2 ID
VLAN ID

Link Down Interval

Link Up Interval

Link Change Count
BLOCKED state supported

C CcJ]c cjc 2 £ £

Result(+)

Domain ID

Result(-)

Domain ID

Error Code

The meaning of Req, Cnf, M, U and S is specified inASOQ/IEC 10164-1.

Argumgnt

The arghment shall convey the service specific parameters of the service request.

Domain ID

This|is the key attribute to identify theiinstance of the protocol machine.

Ring Port 1 ID

his parameter contains the\ID of the port which serves as first ring port.

Ring Part 2 ID

his parameter contains'the ID of the port which serves as second ring port.

VLAN |

his optional parameter contains the value for the VLAN identifier.

Link Dgwn Interval

his parameter contains the value of the interval for sending MRP_LinkDown

n ring ports.
Link UpQ Interyal

This| pafameter contains the value of the interval for sending MRP_LinkUp framesg

ports:
Link Change Count

frames

on ring

This parameter contains the value of the MRP_LinkChange frame count which controls

repeated transmissions of MRP_LinkUp or MRP_LinkDown frames.

BLOCKED state supported

This parameter specifies whether the MRC supports BLOCKED state at its ring ports or

not.

Result(+)
This parameter indicates that the service request succeeded.

Domain ID

This is the key attribute to identify the instance of the protocol machine.

Result(-)
This parameter indicates that the service request failed.
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Domain ID
This is the key attribute to identify the instance of the protocol machine.

Error Code
The parameter Result contains the error code of the specific error.

Type: Unsigned16
Allowed values: DOMAIN_ID_MISMATCH, ROLE_NOT_SUPPORTED,
INVALID_RINGPORT

7.5 Stop MRC

This service shall be used to stop the MRC protocol machine. Ring port states and switch
function, Iify remain Table 7 shows the parameters of the service

Table 7 — MRP Stop MRC

Parameter name Req Cnf
Argumen M
Domain|ID M
Result(+) S
Domain|ID
Result(-) S
Domain|ID
Error C¢de M

The meaping of Req, Cnf, M and S is specified in ISOAEC 10164-1.

Argument
The argbment shall convey the service specific parameters of the service request.

Domain ID
This|is the key attribute to'identify the instance of the protocol machine.

Result(})
This parameterlindicates that the service request succeeded.

Domain ID
This|is the key‘attribute to identify the instance of the protocol machine.

Result(})
This pafjamieter indicates that the service request failed.

Domain ID
This is the key attribute to identify the instance of the protocol machine.

Error Code
The parameter Result contains the error code of the specific error.

Type: Unsigned16
Allowed values: DOMAIN_ID_MISMATCH

7.6 Read MRM

The optional Read MRM service reads the actual state of the MRM protocol machine.

Table 8 shows the parameters of the service.
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Table 8 - MRP Read MRM

Parameter name Req Rsp

Argument M
Domain ID M

Result(+)
Domain ID
Ring Port 1 ID
Ring Port 2 ID
VLAN ID

Manager Priority
Check Media Redundancy
Real Role State

Real Ring State

Ring Port 1 Port State

Ring Port 2 Port State

Topology Change Interval
Topology Change Repeat Count
Short Test Interval

Default Test Interval

Test Monitoring Count
Non-blocking MRC supported
Test Monitoring Extended Count

CcC ccccccccc2El8ECcIge=z2o0

React On Link Change

Result(-)
Domain ID M
Error Code M

w»

The meaning-of\Req, Rsp, M, U and S is specified in ISO/IEC 10164-1.

Argumgnt
The arghment shall convey the service specific parameters of the service request.

Domain ID

This|is.the key attribute to identify the instance of the protocol machine.
Result(+)

This parameter indicates that the service request succeeded.

Domain ID

This is the key attribute to identify the instance of the protocol machine.
Ring Port 11D

This parameter contains the ID of the port which serves as first ring port.
Ring Port 2 ID

This parameter contains the ID of the port which serves as second ring port.
VLAN ID

This optional parameter contains the value for the VLAN identifier.

Manager Priority
This parameter contains the value for the manager priority.
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Check Media Redundancy

This

parameter indicates whether monitoring of MRM is enabled or disabled

Topology Change Interval
This parameter contains the value of the interval for sending MRP_TopologyChange

fram

es.

Topology Change Repeat Count
parameter contains the value of the interval count which controls repeated
transmission of MRP_TopologyChange frames.

This

Short Test Interval
This parameter contains the value of the short interval for sending MRP_Test frames on

ring

ports after link changes in the ring.

Default
This
ring

Test Mg
This
MRH

Non-blg
This
statd

Test Mc
This

the feception of MRP_Test frames.

Real Rg
This
Real Ri
This
Ring Pd
This
Ring Pg
This
React Q
This
not.

Result(
This pal

Domain
This

Test Interval
parameter contains the value of the default interval for sending MRP_Test.frg
ports.

nitoring Count
parameter contains the value of the interval count for monitoring the rece
_Test frames.

cking MRC supported
parameter contains the ability of the MRM to support MRC without BLOCK
support in the ring.

nitoring Extended Count
optional parameter contains the value of the exteénded interval count for mg

le State
attribute contains the actual role of the MRP object in the redundancy domain

hg State
attribute contains the actual ring state of the MRP object in the redundancy dg

rt 1 Port State
optional attribute contains the@ctual port state of Ring Port 1.

rt 2 Port State
optional attribute contains-the actual port state of Ring Port 2.

mes on

ption of

ED port

nitoring

main.

Ames or

Error C
The

n Link Change

optional parameter-contains whether the MRM reacts on MRP_LinkChange fr
)

ameter indicates that the service request failed.

ID

isthe’key attribute to identify the instance of the protocol machine.

ode

parameter Result contains the error code of the specific error.

Type: Unsigned16
Allowed values: DOMAIN_ID_MISMATCH, MANAGER_READ_FAIL

7.7 Read MRC

The optional Read MRC service reads the actual state of the MRC protocol machine.

Table 9

shows the parameters of the service.
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Table 9 - MRP Read MRC

Parameter name Req Rsp

Argument M
Domain ID M

Result(+)

Domain ID

Ring Port 1 ID

Ring Port 2 ID

VLAN ID

Ring Port 1 Port State
Ring Port 2 Port State

Link Down Interval

Link Up Interval

Link Change Count
BLOCKED state supported

cC ccCcjE CcCc|]g 2o

Result(-)

w

Domain ID

Error Code M

The meaning of Req, Rsp, M, U and S is specified in ISO/IEC 10164-1.

Argument
The argiment shall convey the service spegific parameters of the service request.

Domain ID
This|is the key attribute to identify the instance of the protocol machine.

Result(})
This pafjameter indicates that the service request succeeded.

Domain ID
This|is the key attribute to identify the instance of the protocol machine.

Ring Part 11D
This|parameter contains the ID of the port which serves as first ring port.

Ring Port 2(ID
This|parameter contains the ID of the port which serves as second ring port.

VLAN ID
This optional parameter contains the value for the VLAN identifier.

Link Down Interval
This parameter contains the value of the interval for sending MRP_LinkDown frames on
ring ports.

Link Up Interval
This parameter contains the value of the interval for sending MRP_LinkUp frames on ring
ports.

Link Change Count
This parameter contains the value of the MRP_LinkChange frame count which controls
repeated transmission of MRP_LinkUp or MRP_LinkDown frames.

Ring Port 1 Port State
This optional attribute contains the actual port state of Ring Port 1.
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Ring Port 2 Port State
This optional attribute contains the actual port state of Ring Port 2.

BLOCKED state supported
This parameter contains whether the MRC supports BLOCKED state at its ring ports or
not.

Result(-)
This parameter indicates that the service request failed.

Domain ID
This is the key attribute to identify the instance of the protocol machine.

Error Code

The Staft MIM service creates a local instance of the MIM protocol machine.
Table 10 shows the parameters of the service.

Table 10 — MRP Start MIM

Parameter name Req Cnf

Argumen
Intercornection 1D
Intercorjnection Name
Intercornection Port ID
Intercornection VLAN ID
Intercorinection Mode
Intercorninection Topology Change Interval
Intercornnection Topology Change Repeat Count
Intercornnection Default Test/Anterval
Interconnection Test Monitoring Count

Intercornnection Link.Status Poll Interval

cC CcCccccgcCcc < < <

Interconnection Link Status Poll Repeat Count

Result(+) S

Interconnection ID M

Result(-) S
Interconnection ID

Error Code M

The meaning of Req, Cnf, M, U and S is specified in ISO/IEC 10164-1.

Argument
The argument shall convey the service specific parameters of the service request.

Interconnection ID
This is the key attribute to identify the instance of the interconnection protocol
machine.
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Interconnection Name
This parameter contains the name of the interconnection domain.

Interconnection Port ID

This parameter contains the ID of the port which serves as interconnection port.

Interconnection VLAN ID
This optional parameter contains the value for the VLAN identifier.

Interconnection Mode
This parameter contains the requested operation mode of the MIM.

Interconnection Topology Change Interval

This parameter contains the value of the interval for sending MRP_InTopologyChange

frames.

Interconnection Topology Change Repeat Count
his parameter contains the value of the interval count which controls: r
ransmissions of MRP_InTopologyChange frames.

Interconnection Default Test Interval
his parameter contains the value of the default interval for $éending MRH
rames on ring ports and on the interconnection port.

Interconnection Test Monitoring Count
his parameter contains the value of the interval count for monitoring the recgq
RP_InTest frames.

Interconnection Link Status Poll Interval
his parameter contains the value of the interval)for sending MRP_InLinkSt
rames.

Interconnection Link Status Repeat Count
This parameter contains the value of the interval count which controls r|
fransmissions of MRP_InLinkStatusPolkframes.

Result(})
This pajameter indicates that the service request succeeded.

Interconnection ID
This is the key attribute(t0 identify the instance of the interconnection
machine.

Result(})
This pajameter indicates'that the service request failed.

Interconnection ID
This is theé_key attribute to identify the instance of the interconnection
achingl

Error Cpde

epeated

_InTest

ption of

atusPoll

epeated

protocol

protocol

he’parameter Result contains the error code of the specific error.

I'ype: Unsigned16

Allowed values: INTERCONNECTION_ID_MISMATCH, ROLE_NOT_SUPPORTED,

INVALID_INTERCONNECTIONPORT
7.9 Stop MIM

This service shall be used to stop the MIM protocol machine. Interconnection port state and

switch functionality remain.

Table 11 shows the parameters of the service.
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Table 11 — MRP Stop MIM

Argumg
The arg

Interco

Result(
This par

Parameter name Req Cnf

Argument M

Interconnection 1D M
Result(+)

Interconnection 1D M
Result(-) S

Interconnection 1D

Error Code M
The meaning of Req, Cnf, M and S is specified in ISO/IEC 10164-1.

nt
Liment shall convey the service specific parameters of the senvice request.

hnection ID

This is the key attribute to identify the instance of ‘the interconnection
machine.

F)

ameter indicates that the service request succeéded.

Interconnection ID
This is the key attribute to identify «the’ instance of the interconnection
machine.

Result(})

This pafjameter indicates that the service request failed.

Interco

Error C

7.10

I

hnection ID

This is the key attributerto identify the instance of the interconnection
machine.

pde

The parameter Result contains the error code of the specific error.
Type: Unsigned16

Allowed yalues: INTERCONNECTION _ID_MISMATCH

terconnection State Change

This op

ional service shall be used fo indicate a change of the MRP interconnection

protocol

protocol

protocol

domain

state.

Table 12 shows the parameters of the service.

Table 12 — MRP Interconnection Change State

Parameter name Ind

Argument M

Interconnection 1D M

Error Type List M
The meaning of Ind and M is specified in ISO/IEC 10164-1.
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Argument
The argument shall convey the service specific parameters of the service request.

Interconnection ID
This is the key attribute to identify the instance of the interconnection protocol
machine.

Error Type List
This attribute consists of the following elements:

Error Type
This attribute identifies a media redundancy interconnection error.

Attribute Type: Unsigned16
llowed values: INTERCONNECTION_OPEN

Appear
his attribute identifies whether the error appears or disappears.

ttribute Type: Boolean
llowed values: TRUE, FALSE

7.11 Sgtart MIC

The Staft MIC service creates an instance of the MIC protocol machine.
Table 18 shows the parameters of the service.

Table 13 — MRP Start MIC

Parameter name Cnf

A
[
E-]

Argument
Interconnection 1D
Interconnection Name
Interconnection Port ID
Interconnection VLAN ID
Interconnection Mode
Interconnectign Link Down Interval

Interconnection Link Up Interval

c ccZ2c £ £ < £

Interconnection Link Change Count

Result(+) S

Interconnection ID M

Result(-) S
Interconnection ID M

Error Code M

The meaning of Req, Cnf, M, U and S is specified in ISO/IEC 10164-1.

Argument
The argument shall convey the service specific parameters of the service request.

Interconnection ID
This is the key attribute to identify the instance of the interconnection protocol
machine.

Interconnection Name
This parameter contains the name of the interconnection domain.
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Interco

nnection Port ID

This parameter contains the ID of the port which serves as interconnection port.

Interco

nnection VLAN ID

This optional parameter contains the value for the VLAN identifier.

Interco

nnection Mode

This parameter contains the requested operation mode of the MIC.

Interco

nnection Link Down Interval

This parameter contains the value of the interval for sending MRP_InLinkDown frames
on ring ports.

Interco

nnection Link Up Interval

This parameter contains the value of the interval for sending MRP_InLinkUp frames on

Interco

Result(

This pafjameter indicates that the service request succeeded.

Interco

Result(
This pa

Interco

Error Cpde
The parameter Result contains the‘error code of the specific error.

712 S

This se

switch finctionality,femain.

Table 1

This parameter contains the value of the MRP_InLinkChange frame/,coun

This is the key attribute to identify the instance of\the interconnection

This is the key attribute to identify the, instance of the interconnection

Type: Unsigned16

fing ports.
hnection Link Change Count

ontrols repeated transmissions of MRP_InLinkUp or MRP_InLinkDown frames

F)

hnection ID

machine.

)

fameter indicates that the service request failed:

hnection ID

machine.

Allowed values: INTERCONNECTION _ID_MISMATCH, ROLE_NOT_SUPPOR
II:\IVALID_ INTERCONNECTIONPORT

op MIC

vice shall be used to stop the MIC protocol machine. Interconnection port st

L shows*the parameters of the service.

t which

protocol

protocol

TED,

ate and
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Table 14 — MRP Stop MIC

Parameter name Req

Cnf

Argument

Interconnection ID M

Result(+)

Intercon

Result(-)

nection ID

Intercon

Error C

nection ID

de

The meaping of Req, Cnf, M and S is specified in ISO/IEC 10164-1.

Argumg
The arg

Interco

Result(
This par

Interco

Result(
This par

Interco

nt

Lment shall convey the service specific parameters of the senvice request.

hnection ID
This is the key attribute to identify the instance of ‘the interconnection

machine.

F)

ameter indicates that the service request succeéded.

hnection ID

This is the key attribute to identify «the’ instance of the interconnection
machine.

~

ameter indicates that the servicerequest failed.

hnection ID

This is the key attributexto identify the instance of the interconnection

achine.

Error Cpde

7.13

he parameter Result contains the error code of the specific error.
ype: Unsigned16
llowed yaltes: INTERCONNECTION_ID_MISMATCH

ead/MIM

The optlonal Read MIM service reads the actual state of the MIM protocol machine.

protocol

protocol

protocol

Table 15 shows the parameters of the service.
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Table 15 — MRP Read MIM

Parameter name Req Rsp

Argument M

Interconnection ID M

Result(+)
Interconnection 1D
Interconnection Name
Interconnection Port ID

Interconnection Port State

Interconrjection VLAN ID
Intercornection Mode
Intercorninection Topology Change Interval
Interconnection Topology Change Repeat Count
Intercornnection Default Test Interval
Intercornection Test Monitoring Count
Intercornection Link Status Poll Interval

Interconnection Link Status Poll Repeat Count

S Ccccccccc(c =S o0

Intercornnection Topology State

Result(-)
Intercornection 1D M
Error C¢de M

The meaping of Req, Rsp, M, U and S is specified in ISOAEC 10164-1.

Argument
The arghment shall convey the service\.specific parameters of the service request.

Interconnection ID
This is the key attributé to identify the instance of the interconnection protocol
machine.

Result(})
This pafjameter indicates/ that the service request succeeded.

Interconnection 1D
This is\\tbe key attribute to identify the instance of the interconnection protocol
machine.

Interconnection Name
This parameter contains the mame of the imterconnection domairn.

Interconnection Port ID
This parameter contains the ID of the port which serves as interconnection port.

Interconnection Port State
This optional attribute contains the actual port state of the interconnection port.

Interconnection VLAN ID
This optional parameter contains the value for the VLAN identifier.

Interconnection Mode
This parameter contains the operation mode of the MIM.

Interconnection Topology Change Interval
This parameter contains the value of the interval for sending MRP_InTopologyChange
frames.
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Interconnection Topology Change Repeat Count
This parameter contains the value of the interval count which controls repeated
transmission of MRP_InTopologyChange frames.

Interconnection Default Test Interval
This parameter contains the value of the default interval for sending MRP_InTest
frames on ring ports.

Interconnection Test Monitoring Count
This parameter contains the value of the interval count for monitoring the reception of
MRP_InTest frames.

Interconnection Link Status Poll Interval
This parameter contains the value of the interval for sending MRP_InLinkStatusPoll

frames:

Interconnection Link Status Poll Repeat Count
This parameter contains the value of the interval count for repeated transmisgions of
MRP_InLinkStatusPoll frames.

Interconnection Topology State
This attribute contains the actual interconnection topology|xstate of the MRP
interconnection object in the interconnection domain.

Result(t)
This pafjameter indicates that the service request failed.

Interconnection ID
This is the key attribute to identify the instahce of the interconnection protocol
machine.

Error Cpde
The parameter Result contains the error code of the specific error.

Type: Unsigned16
Allowed values: INTERCONNECTION _ID_MISMATCH, MANAGER_READ_FAIL

7.14 Read MIC

The optlonal Read MIC service reads the actual state of the MIC protocol machine.

Table 16 shows the parameters of the service.



https://iecnorm.com/api/?name=66133a13fb31ce9e9af350b92ff88ded

IEC 62439-2:2016 © IEC 2016 -53 -

Table 16 — MRP Read MIC

Parameter name Req Rsp

Argument M

Interconnection ID M

Result(+)
Interconnection ID
Interconnection Name

Interconnection Port ID

Intercornection Port State
Interconrjection VLAN ID

Intercorinection Mode

Intercornnection Link Down Interval

Intercornection Link Up Interval

cC ccfcCcczz < =0

Intercorjnection Link Change Count

Result(-)
Interconnection ID M

Error C¢de M

The meaping of Req, Rsp, M, U and S is specified in ISO/IEC 10164-1.

Argumgnt
The argbment shall convey the service specific parameters of the service request.

Interconnection ID
This is the key attribute toxidentify the instance of the interconnection protocol
machine.

Result(})
This pafjameter indicates thatthe service request succeeded.

Interconnection ID
This is the key) attribute to identify the instance of the interconnection protocol
machine.

Interconnection'Name
This parameter contains the name of the interconnection domain.

Interconnection Port ID
This parameter contains the 1D of the port which serves as interconnection paril.

Interconnection Port State
This optional attribute contains the actual port state of the interconnection port.

Interconnection VLAN ID
This optional parameter contains the value for the VLAN identifier.

Interconnection Mode
This parameter contains the operation mode of the MIC.

Interconnection Link Down Interval
This parameter contains the value of the interval for sending MRP_InLinkDown frames
on ring ports.

Interconnection Link Up Interval
This parameter contains the value of the interval for sending MRP_InLinkUp frames on
ring ports.
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Interconnection Link Change Count
This parameter contains the value of the MRP_InLinkChange frame count which
controls repeated transmission of MRP_InLinkUp or MRP_InLinkDown frames.

Result(-)
This parameter indicates that the service request failed.

Interconnection ID
This is the key attribute to identify the instance of the interconnection protocol
machine.

Error Code
The parameter Result contains the error code of the specific error.

Tyoe-Unsi 115
Allowed values: INTERCONNECTION_ID_MISMATCH, CLIENT_READ_FAIL

8 MRP protocol specification

8.1 PDU description
8.1.1 Basic data types
The conventions for this specification are according to IEC 61958-6-10:2014, 4.2. Notation

and engcoding of basic data types are according to,|EC 61158-6-10:2014, 4.1.2 and
IEC 61158-6-10:2014, 4.2.

8.1.2 DLPDU abstract syntax reference

Transfef syntax and encoding of the MRR’ protocol specification is accorgding to
IEC 61158-6-10:2014, 4.2.

The encoding and decoding of the" fields in Table 17 shall be according to
ISO/IEQ/IEEE 8802-3 (IEEE 802.3) for(the DLPDU.

Table 17 — MRP DLPDU syntax for ISO/IEC/IEEE 8802-3 (IEEE 802.3)

DLPDY DLPDU structure
name
DLPDU Preamble 2, StartFrameDelimiter, DestinationAddress, SourceAddress, DLSDU °,
DLPDU_«Radding °, FrameCheckSequence
DLSDU [VLAN]Y, LT, MRP-PDU
VLAN LT(=0x8100), TagControllInformation

NOTE 1 | Aecording to ISO/IEC/IEEE 8802-3 (IEEE 802.3), the DLPDUs have a minimum length of 4 octets

H [ ol A Ctg et Palinaiiar)
(eXCIUdl rreamore ant—oStarua rameoermiter):

NOTE 2 For ISO/IEC/IEEE 8802-3 (IEEE 802.3), frames with VLAN tag the minimum frame size is increased to
68 octets in order to guarantee the minimum frame size of 64 octets after removing the VLAN tag by a bridge.

2 The field contains at least 7 octets

b The minimum DLSDU size is 2 octets.
¢ The number of padding octets shall be in the range of 0 to 46 depending on the DLSDU size. The value shall
be set to zero.

The VLAN field can be omitted in case of optimized transportation. The field VLAN may be set by the encoder
but it may be discarded by intermediate bridges. The decoder shall accept DLPDUs with or without VLAN
fields.

8.1.3 Coding of the DLPDU field SourceAddress

This field shall be coded as data type octetString[6]. The value of the field SourceAddress
shall be according to IEEE 802 MAC address, see IEEE 802-1D:2004, Clause 7. The port
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MAC address is used for MRP DLPDU. The interface MAC address shall be different from any

port MAC address.

8.1.4 Coding of the DLPDU field DestinationAddress

This field shall be coded as data type octetString[6].

The IEEE Organizationally Unique Identifier for MRP is 00-15-4E. It shall be set according to

Table 18.
Table 18 — MRP OUI
Value for OUI (hexadecimal) Meaning
00-15-4E Global administered individual unicast
01-15-4E Global administered group (multicast) address
02-15-4E Local administered individual unicast
03-15-4E Local administered group (multicast) address

For MRIP-PDUs, the destination address value shall be set according to Table 19.

Table 19 — MRP MulticastMACAddress

MRP_InTopologyChange and MRP_InLinkStatusPoll frame

Value Value Meaning
qul Extensionldentifier
(Mulgicast)
(hexadecimal) (hexadecimal)

01-15-4E 00-00-00 Reserved

01-15-4E 00-00-01 MC:TEST, used for MRP_Test frames

01-15-4E 00-00-02 MC_CONTROL, used for MRP_LinkChange, MRP_TopologyChange

and MRP_Option frames
01-15-4E 00-00-03 MC_INTEST, used for MRP_InTest frames
01-15- 4E 00-00-04 MC_INCONTROL, used for MRP_InLinkChange,

01-15-4E 00-00-05 to FF-FF-FF | Reserved

NOTE 1 |Octet 1 contains the Individual/Group Address Bit (LSB).

NOTE 2 |The destination multicast address MC_TEST is also wused for MRP_TestMgrNAck
MRP_Tes|tPropagate frames.

8.1.5 Coding of the field TagControlinformation

and

This field shall be coded according to IEEE 802.1Q as data type Unsigned16. The individual

bits shall have the following meaning:

Bit 0 — 11: TagControlinformation.VLAN_Identifier
These bits shall be coded according to IEEE 802.1Q.

NOTE VLAN_Identifier 0 means that no VLANs are used.

Bit 12: TagControlinformation.CanonicalFormatldentificator
These bits shall be coded according to IEEE 802.1Q.

NOTE CFlis constant 0.

Bit 13 — 15: TagControlinformation.Priority
These bits shall be coded according to IEEE 802.1Q.

For MRP, wuse of the VLAN field is optional. If present, the value
TagControlinformation.Priority shall be set according to Table 20.

of
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Table 20 — MRP TagControlinformation.Priority field

Value (hexadecimal) Meaning

0x07 MRP-PDU

8.1.6 Coding of the field LT

This field shall be coded as data type Unsigned16 with the values according to

ISO/IEC/IEEE 8802-3 (IEEE 802.3). For MRP the value shall be set according to Table 21.
Table 21 — MRP LT field
|
VaIlJe (hexadecimal) Meaning
Ox88E3 MRP-PDU
8.1.7 MRP APDU abstract syntax
Table 2P defines the abstract syntax of the MRP-PDUs referred to\@s" APDUs. The|defined
order of|octets shall be used to convey the APDUs.
Table 22 — MRP APDU syntax
APDU|name APDU structure
MRP-PDU MRP_Version, MRP_Type, MRP_Common, [MRP_Option], MRP_End, [Padding*] ®
® If the|frame is shorter than 64 octets, it shall be~extended with padding to 64 octets, accqrding to

ISO/IHC/IEEE 8802-3 (IEEE 802.3).

Table 2I3 defines structures for substitutions of elements of the APDU structure shown in

Table 22.
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Table 23 — MRP Substitutions

Substitution name Structure

MRP_Type MRP_Test * MRP_LinkChange * MRP_TopologyChange * MRP_Option #

MRP_InTest # MRP_InLinkChange » MRP_InLinkStatusPoll »
MRP_InTopologyChange

MRP_Common MRP_TLVHeader, MRP_SequencelD, MRP_DomainUUID

MRP_Option® MRP_TLVHeader, MRP_OUI, MRP_SubOption1,[ MRP_SubOption2*] , [Padding*] ®

MRP_OUI MRP_ManufacturerOUlI » MRP_IECOUI

MRP_SubOption1 MRP_Ed1Type, MRP_Ed1ManufacturerData

MRP_SubOption24 MRP_TestMgrNAck » MRP_TestPropagate * MRP_AutoMgr * MRP_ManufacturerFkt

MRP_TeptMgrNAck® MRP_SubTLVHeader, MRP_Prio, MRP_SA, MRP_OtherMRMPrio,
MRP_OtherMRMSA, [Padding*] ®

MRP_TeptPropagate® MRP_SubTLVHeader, MRP_Prio, MRP_SA, MRP_OtherMRMPrio,
MRP_OtherMRMSA, [Padding*] ®

MRP_AutoMgrf MRP_SubTLVHeader (=0x0300)

MRP_ManufacturerFkt MRP_SubTLVHeader, MRP_ManufacturerData

MRP_Enf MRP_TLVHeader (=0x0000)

MRP_Te t° MRP_TLVHeader, MRP_Prio, MRP_SA, MRP_RortRole, MRP_RingState,
MRP_Transition, MRP_TimeStamp, [Padding*].?

MRP_TopologyChange MRP_TLVHeader, MRP_Prio, MRP_SA{MRP_Interval, [Padding*] ®

MRP_LinkChange MRP_LinkUp » MRP_LinkDown

MRP_LinkDown MRP_TLVHeader, MRP_SA, MRR\PortRole, MRP_Interval, MRP_Blocked,
[Padding*]®

MRP_LinkUp MRP_TLVHeader, MRP_SAMRP_PortRole, MRP_Interval, MRP_Blocked,
[Padding*] ®

MRP_InTest MRP_TLVHeader, MRPR_InID, MRP_SA, MRP_PortRole, MRP_InState,
MRP_Transition, MRP_TimeStamp, [Padding*] ?

MRP_InlinkChange MRP_InLinkUp.A MRP_InLinkDown

MRP_InlinkDown MRP_TLVHegader, MRP_SA, MRP_PortRole, MRP_InID, MRP_Interval, [Padding*] ®

MRP_InlinkUp MRP_TLVHeader, MRP_SA, MRP_PortRole, MRP_InID, MRP_lInterval, [Padding*] ®

MRP_InlinkStatusPoll MRR>TLVHeader, MRP_SA, MRP_PortRole, MRP_InID, [Padding*] ®

MRP_InTopologyChange MRP_TLVHeader, MRP_SA, MRP_InID, MRP_Interval, [Padding*]

a

b

32 bij alignment shalibe ensured.

In copnection with*high speed automation systems the length of the MRP_PDU of type MRP_Test is dritical
and ghould bekept as small as possible. Consult the appropriate automation system standards for frgme
length limijtations.

Framps X of MRP_Type = MRP_Option shall not contain more than one MRP_SubOptign2 with

MRP LSt ol T ek L4 PR VOF 7o)
_ogoTrCveattTType oCIwWeeTOXU T ana UXTuos

Frames of MRP_Type != MRP_Option which contain multiple MRP_SubOption2 shall arrange
MRP_SubTLVHeader.Type in ascending order.

Only to be used in MRP_Type = MRP_Option.

Only to be used in MRP_Type = MRP_Test. Additional MRP_SubOption2 may only be manufacturer specific
with MRP_SubTLVHeader.Type between 0xf1 and Oxff.

8.1.8 Coding of the field MRP_TLVHeader

The coding of this field shall be according to IEC 61158-6-10:2014, 4.2.1 and the individual
bits shall have the following meaning:

Bit 0 — 7: MRP_TLVHeader.Length

The value contains the number of subsequent octets of the according block.
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Bit 8 — 15: MRP_TLVHeader.Type

This

field shall be coded with the values according to Table 24.

Table 24 — MRP_TLVHeader.Type

Value Meaning Usage
(hexadecimal)
0x00 MRP_End Mandatory
(MRP_TLVHeader.Length shall be set to zero)
0x01 MRP_Common Mandatory
0x02 MRP_Test Mandatory
Ox03 I\IIDD_Tnpnlngyf‘hanga I\Ilanrlg}rry
0x04 MRP_LinkDown Mandatqry
0x05 MRP_LinkUp Mandatgry
0x06 MRP_InTest Mandatqry in
RC-modg
0x07 MRP_InTopologyChange Mandatqgry
0x08 MRP_InLinkDown Mandatqgry
0x09 MRP_InLinkUp Mandatqgry
0x0A MRP_InLinkStatusPoll Mandatqry in LC-
mode
0xdB — OX7E Reserved —
Ox7F MRP_Option (Organizationally specific) Optional
0x80-0xFF Reserved —

8.1.9

The cog

Coding of the field MRP_SubTLVHeader

bits sha|l have the following meaning:

ing of this field shall be according to IEC 61158-6-10:2014, 4.2.1 and the individual

Bit 0 — 7: MRP_SubTLVHeader.llength
The value contains the number of subsequent octets of the according block.
Bit 8 — 15: MRP_SubTLVHeader.Type
This|field shall be coded with the values according to Table 25.
Table 25 — MRP_SubTLVHeader.Type
Value oul Meaning Usage
(hexadgcimal)
0xpo don’t care Reserved Mangatory
0x01 ManufacturerOUI or IECOUI MRP_TestMgrNAck Mandatory
0x02 ManufacturerOUI or IECOUI MRP_TestPropagate Mandatory
0x03 ManufacturerOUI or IECOUI MRP_AutoMgr Mandatory
0x04 — OxFO ManufacturerOUI or IECOUI Reserved for IEC specific functions Optional
0xF1 — OxFF ManufacturerOUI Manufacturer specific functions Optional

8.1.10 Coding of the field MRP_Ed1Type and MRP_Ed1ManufacturerData

The field MRP_Ed1Type shall be coded as data type Unsigned8.

For MRP_OUI = MRP_ManufacturerOUI the fields content shall be coded with the values
according to Table 26.
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Table 26 — MRP_Ed1Type and MRP_Ed1ManufacturerData

MRP_Ed1Type MRP_Ed1ManufacturerData MRP_Ed1ManufacturerData Usage
Value Content Length (Byte)
(hexadecimal)
0x00 don’t care 2 Mandatory
0x01 — 0x03 - 0 Mandatory
0x04 don’t care 26 Mandatory
0x05 — OxFE - 0 Mandatory
OxFF - 0 Mandatory

For MRP_OUI = IECOUI the fields content shall be coded with the valugs:\ac¢cording
to Tablg 27.

Table 27 — MRP_Ed1Type and MRP_Ed1ManufacturerbData

MRP_Ed1Type MRP_Ed1ManufacturerData MRP_Ed1ManufacttrerData Upage
Value Content Length (Byte)
(hexaglecimal)
0x00|- OxFE Reserved 0 Mandgatory
OKFF don’t care 0 Mandgatory

8.1.11 [ Coding of the field MRP_Version

This field shall be coded as data type Unsignedd6 with the values according to Table 28.

Table 28~ MRP_Version

Valyge (decimal) Meaning
0 Reserved
1 Initial version of MRP
2...65 435 Reserved

8.1.12 | Coding of<the field MRP_SequencelD

This field shall.be/coded as data type Unsigned16. It is used to identify the duplication|of MRP
frames |n the xing. The range is from 0 to 65 535. The requesting application procejss shall
provide |a dnique sequence number to each outstanding service request.

8.1.13 Coding of the field MRP_SA

This field shall be coded as data type octetString[6]. The value of the field MRP_SA shall be
according to IEEE 802 MAC address and shall contain the MAC address of the sending switch
host (Interface MAC Address).

8.1.14 Coding of the field MRP_OtherMRMSA

This field shall be coded as data type octetString[6]. The value of the field
MRP_OtherMRMSA shall be according to IEEE 802 MAC address and shall be set according
to Table 29.
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Table 29 - Coding of the field MRP_OtherMRMSA

MRP_SubOption2 Value of MRP_OtherMRMSA

MRP_TestMgrNAck Interface-MAC address of the lower priority manager whose test frame
was received previously.

MRP_TestPropagate Interface-MAC address of the higher priority manager whose
MRP_TestMgrNAck frame was received previously.

8.1.15 Coding of the field MRP_Prio

This field shall be coded as data type Unsigned16 and set according to Table 30.

Table 30 — MRP_Prio

Value Meaning
(hekadecimal)
0x0000 MRM highest priority
0x1000 — 0x7000 MRM high priorities
0x8000 MRM default priority
0x90p00 — Ox9FFF MRA high priorities
0xA000 MRA default priority
0xA001-0xFO000 MRA low priorities
OxFFFF MRA lowest priority
Other Reserved

NOTE Hpving one or more devices that are configured to. MRA role and a manually configured MRM in|the same
ring is no{ supported in this edition of IEC 62439-2.

8.1.16 | Coding of the field MRP_OtherMRMPrio

This fielld shall be coded as data typeUnsigned16. The value of the field MRP_OtheMRMPrio
shall be|set according to Table 31

Table 31— Coding of the field MRP_OtherMRMPrio

MRP_SubOption2 Value of MRP_OtherMRMPrio
MRP_TeptMgrNAck The field is left empty and will not be analysed by the receiver.
MRP_TegtPropagate Priority of the higher priority manager whose TestMgrNAck frame was|received

previously

8.1.17 | Coding of the field MRP_PortRole

This field shall be coded as data type Unsigned16. The coding shall be according to Table 32.

Table 32 — MRP_PortRole

Value Meaning Usage
(hexadecimal)

0x0000 Primary ring port Frame is sent on primary ring port

0x0001 Secondary ring port Frame is sent on secondary ring port

0x0002 Interconnection port Frame is sent on interconnection port

0x0003 — OxFFFF Reserved

8.1.18 Coding of the field MRP_RingState

This field shall be coded as data type Unsigned16 with the values according to Table 33.
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Table 33 — MRP_RingState

Value Meaning Usage
(hexadecimal)
0x0000 Ring open MRM in Ring open state
0x0001 Ring closed MRM in Ring closed state
0x0002 — OxFFFF Reserved —

8.1.19 Coding of

the field MRP_Interval

This field shall be coded as data type Unsigned16 with the values according to Table 34.

Table 34 — MRP_Interval

Value
(hWexadecimal)

Meaning

Usage

0xJ000 - 0x07D0 Interval for next topology change event (in | Mandatory.
ms)
0x(7D1 — OxFFFF Interval for next topology change event (in | Optional

ms)

8.1.20 [ Coding of the field MRP_Transition
This field shall be coded as data type Unsigned16 with the values according to Table 35.
Table 35 — MRPZTransition
Value Meaning Usage
(hexgdecimal)
0x0000 — OXFFFF Number of transitions_between ring open Used for monitoring this value via p packet

state and ring closed state, or number of sniffer station
transitions between,interconnection topology
open state angd-interconnection topology
closed state.

8.1.21 | Coding of the-field MRP_TimeStamp

This field shall be ceded as data type Unsigned32 with the values according to Table 36.

Table 36 — MRP_TimeStamp

Valué

Meaning

Usage

(hexadecimal)

0x00000000 —
OXFFFFFFFF

Actual local counter value of 1ms counter

The value is used by the MRM to determine
the maximum travel time of the MRP_Test
frames in a ring, or the value is used by the
MIM to determine the maximum travel time
of the MRP_InTest frames in an
interconnection topology.

8.1.22 Coding of

the field MRP_Blocked

This field shall be coded as data type Unsigned16 with the values according to Table 37.
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Table 37 - MRP_Blocked

Value (decimal) Meaning Usage

0 The MRC is not able to receive and forward MRP_Test frames, Optional
MRP_LinkChange frames and MRP_TopologyChange frames at a ring
port whose port state is BLOCKED

1 The MRC is able to receive and forward MRP_Test frames, Mandatory
MRP_LinkChange frames and MRP_TopologyChange frames at a ring
port whose port state is BLOCKED

2 ...65535 Reserved —

8.1.23 Codingof the field MRP_ManufacturerOQU|

This field shall be coded as data type octetString[3] with the Organizationally Unigue ldentifier
(OUI) of the device manufacturer as defined by the IEEE Registration Authority’ Committee
(RAC).

8.1.24 | Coding of the field MRP_IECOUI

This field shall be coded as data type octetString[3] with the Organizationally Unique Identifier
(OUI) of the IEC Organisation which is 00-15-4e as defined by the JEEE Registration Authority
Commitfee (RAC).

8.1.25 | Coding of the field MRP_ManufacturerData

This field shall be reserved for vendor specific data.

8.1.26 | Coding of the field MRP_DomainUUID

This field shall be coded as UUID with the yalues according to Table 38.

Tablex38 — MRP_DomainUUID

Value Meaning Usapge
(hexadecimal)
0x0p000000-0000-0000-0000*000000000000 Reserved
0x00[000000-0000-0000-0000-000000000001 — UUID for MRP redundancy domain [Optional

OXFFFFFFFF-FFFF-FEFF<FFFF-FFFFFFFFFFFE

Default UUID for MRP redundancy |Mandatory

OxFFFFFFFF-FEFF-FFFF-FFFF-FFFFFFFFFFFF ;
domain

8.1.27 | Coding of the field MRP_InState

This field shall be coded as data type Unsigned16 with the values according to Table 39.

Table 39 — MRP_InState

Value Meaning Usage
(hexadecimal)

0x0000 Interconnection open MIM in Interconnection topology open state

0x0001 Interconnection closed MIM in Interconnection topology closed state

0x0002 — OxFFFF Reserved —
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Coding of the field MRP_InID

This field shall be coded as data type Unsigned16. It is used to identify the interconnection
domain. The range is from 0 to 65 535. The requesting application process shall provide a
unique MRP_InID to each interconnection topology.

8.2 Protocol machines

8.2.1

MRM protocol machine

The MRM protocol machine is defined in Table 41. The principal behavior of the protocol
machine is shown in Figure 11.

The tex
in the in
superse

Power_On
v

AC_STAT1

IEC

Figure 11 — MRP protocol machine for MRM

below isian explanation of the overall actions performed in the states. If a di

fference

terpretation occurs between this text and the state machine, then the state machine

des

Power_

n

Initialization, the MRM shall start with both ring ports RPort_1 and RPort_2 in the port
state BLOCKED. Static FDB entries for MRP multicast addresses MC_TEST,
MC_CONTROL and MC_INCONTROL to host are generated. All MRP-PDU shall use the
highest priority (ORG).

AC_STAT1 (Awaiting Connection State 1)
Startup, waiting for the first Link Up at one of its ring ports (called primary ring port),

start

ing test monitoring of the ring, and transition to PRM_UP.

PRM_UP (Primary Ring Port with Link Up)
This state shall be reached if only the primary ring port has a link (secondary ring port with
no link). The MRM shall send MRP_Test frames periodically through both ring ports even
if the other ring port (secondary ring port) detected no link.

CHK_RO (Check Ring, Ring Open State)
The MRM did not receive its MRP_Test frames for a determined time, the MRP_RingState
shall be set to ring open state.
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This state can also be entered on reception of an MRP_LinkDown frame if the option
MRP_REACT_ON_LINK_CHANGE is supported.

CHK_RC (Check Ring, Ring Closed State)
The MRM shall send its MRP_Test frames and shall check the link of its ring ports, the
MRP_RingState shall be set to ring closed state.

Local variables of the MRM protocol machine are listed in Table 40.
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Table 40 — MRP Local variables of MRM protocol machine

Name Type Meaning

SA_Port1 OctetString[6] Ring port RPort_1 MAC source address

SA_Port2 OctetString[6] Ring port RPort_2 MAC source address

SA_RPort OctetString[6] Ring port1 or Ring port2 MAC source address

PRIORITY Unsigned8 Priority according to IEEE 802.1Q for MRP-PDU.
Shall be set to ORG.

MRP_TS_Prio Unsigned16 MRP_Prio of host

MRP_TS_SA OctetString[6] MAC source address of host

RPort_1 Unsigned16 Port identification of ring port 1

RPort_2 Unsigned16 Port identification of ring port 2

PRM_RFort Unsigned16 Port identification of primary ring port

SEC_RHort Unsigned16 Port identification of secondary.ring port

MRP_MRM_NRmax Unsigned16 Maximum retransmission count of MRP-PDU [of Type
MRP_Test

MRP_MRM_NReturn Unsigned16 Counter, range MRP_ MRM_NRmax to 0

TC_NRgturn Unsigned16 Counter, range MRP_TOPNRmax to 0

ADD_THST Boolean Send additionalFlMRP-PDU of type MRP_Tes{ after
MRP_TSTshortT intervall if TRUE

REACT_|MODE Boolean MRM freacts on MRP_LinkDown frames from pn MRC
if TRUE

MRP_LNK_UP Unsigned16 Constant value to indicate Link Up

MRP_LNK_DOWN Unsigned16 Constant value to indicate Link Down

MRP_BUYOCKED_SUPPORTED Unsigned16 Constant value to indicate that — if TRUE — the MRM
assumes all MRC in the ring support the BLQCKED
port state
If FALSE, the MRM requires additional suppdrt for
MRC not supporting BLOCKED state
FALSE: option for nodes not according to
IEC61784-2, CP3/4, CP3/5, CP3/6.

MRP_REACT_ON_LINK_CHANGE Unsigned16 Constant value to indicate that — if TRUE - tje MRM
reacts on MRP_LinkDown frames from an MRC with
TopologyChange.
If FALSE, the MRM does not react on
MRP_LinkDown frames
TRUE: option for nodes not according to
IEC 61784-1, IEC 61784-2, CP3/4, CP3/5, CP3/6

NO_TC Boolean Suppress MRP_TopologyChange while in ling

topology (NO_TC = TRUE)

The MRM state machine shall be according to Table 41.
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Table 41 — MRM State machine

Current Event Next state
state ICondition
=>Action
Power On AC_STAT1
=>
InitFDB()

AddMACFDB({local},{MC_TEST, MC_CONTROL},ORG)
AddMACFDB({local},{MC_INCONTROL},ORG)
PRM_RPort:= RPort_1

SEC_RPort:= RPort_2

MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0

ADD_TEST:= FALSE

REACT_MODE:= TRUE if MRM reacts on MRP_LinkDown frames){fom an
MRC or FALSE if MRM does not react on MRP_LinkDown frames from an
MRC

Set_Port_StateReq (PRM_RPort, BLOCKED)
Set_Port_StateReq (SEC_RPort, BLOCKED)

AC_STAT1 MAUTypeChangelnd (RPort, Link_status) PRM_UP
/RPort == PRM_RPort

&& Link_status == MRP_LNK_UP

=>

Set_Port_StateReq (PRM_RPort;\EORWARDING)
TestRingReq(MRP_TSTdefaultT)

AC_STAT1 MAUTypeChangelnd (RPort, Link_status) AC_BTAT1
/RPort == PRM_RPaort

&& Link_status ==\MRP_LNK_DOWN
=>

ignore

AC_STAT1 MAUTypeChangelnd (RPort, Link_status) PRM_UP
/RRort = PRM_RPort

&& Link_status == MRP_LNK_UP
=>

SEC_RPort:= PRM_RPort

Set_Port_StateReq (PRM_RPort, FORWARDING)
TestRingReq(MRP_TSTdefaultT)

AC_STAT1 MAUTypeChangelnd (RPort, Link_status) AC_STAT1
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN
=>

ignore

AC_STAT1 TestTimer expired AC_STAT1
=>

ignore
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# Current Event Next state
state /ICondition
=>Action
7 AC_STAT1 LinkChangelnd(PortMode, Link_status) AC_STAT1
=>
ignore
8 PRM_UP TestTimer expired PRM_UP
=>
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)
9 RM_UP MAUTypeChangelnd (RPort, Link_status) PRM_UP
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore
10 ARM_UP MAUTypeChangelnd (RPort, Link_status) AC_STAT1
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
TestTimer.stop
SetPortStateReq(PRM_RPort, BLOCKED)
11 ARM_UP MAUTypeChangelnd (RPort, Link_statts) PRM_UP
/RPort !I= PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
ignore
12 ARM_UP MAUTypeChangelndi(RPort, Link_status) CHK_RC
/RPort = PRM_RPort
&& Link_status == MRP_LNK_UP
=>
MRP-MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0
NO_TC:= TRUE
TestRingReq(MRP_TSTdefaultT)
13 ARMVUP TestRinglnd(MRP_SA, MRP_Prio) CHK_RC
/MRP_SA == MRP_TS_SA
=>
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0
NO_TC:= FALSE
TestRingReq(MRP_TSTdefaultT)
14 PRM_UP TestRinglnd(MRP_SA, MRP_Prio) PRM_UP

IMRP_SA != MRP_TS_SA
=>

ignore
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Current
state

Event
ICondition
=>Action

Next state

15

PRM_UP

LinkChangelnd( PortMode, Link_status)
/\ADD_TEST

&& PortMode == MRP_BLOCKED_SUPPORTED
=>

ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)

PRM_UP

16

PRM_UP

LinkChangelnd( PortMode, Link_status)

PRM_UP

TADD_TEST
&& PortMode == MRP_BLOCKED_SUPPORTED
=>

ignore

17

ARM_UP

LinkChangelnd( PortMode, Link_status)
/Link_status == MRP_LNK_DOWN

&& PortMode != MRP_BLOCKED_SUPPORTED
=>

ignore

PRM_UP

18

ARM_UP

LinkChangelnd( PortMode, Link_status)
/ADD_TEST

&& Link_status == MRP_LNK_UP

&& PortMode != MRP_BLOCKED+SYPPORTED
=>

TopologyChangeReq(0)

PRM_UP

19

ARM_UP

LinkChangelnd( PortMade, Link_status)
/\ADD_TEST

&& Link_statu§ s="MRP_LNK_UP

&& PortMede !l= MRP_BLOCKED_SUPPORTED
=>

ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)
TopologyChangeReq(0)

PRM_UP

20

ARM (UP

TopologyChangelnd( MRP_SA, t)

=>

PRM_UP

ignore

21

CHK_RO

TestTimer expired

=>

ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)

CHK_RO

22

CHK_RO

MAUTypeChangelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_UP

=>

ignore

CHK_RO
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Current
state

Event
ICondition
=>Action

Next state

23

CHK_RO

MAUTypeChangelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

PRM_RPort:= SEC_RPort

SEC_RPort:= RPort
Set_Port_StateReq(SEC_RPort, BLOCKED)

PRM_UP

IeSIRINngReq(MRF_ToS Tderaultl)

TopologyChangeReq(MRP_TOPchgT)

24

dHK_RO

MAUTypeChangelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_UP

=>

Ignore

CHK_RO

25

dHK_RO

MAUTypeChangelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

Set_Port_StateReq(SEC_RPort, BLOCKED)

PRM_UP

26

dHK_RO

TestRingInd(MRP_SA, MRP_Prio)

/MRP_SA == MRP_TS_SA

&& REACT_MODE != MRPAREACT_ON_LINK_CHANGE
=>

Set_Port_StateReg(SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0

NO_TEC'=\FALSE

TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TOPchgT)

CHK_RC

27

dHK_RO

TestRingInd(MRP_SA, MRP_Prio)
/IMRP_SA == MRP_TS_SA
&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE

CHK_RC

=>
Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0

NO_TC:= FALSE
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(0)

28

CHK_RO

TestRingInd(MRP_SA, MRP_Prio)
/MRP_SA !'= MRP_TS_SA
=>

ignore

CHK_RO
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Current
state

Event
ICondition
=>Action

Next state

29

CHK_RO

LinkChangelnd( PortMode, Link_status)
/\ADD_TEST

&& Link_status == MRP_LNK_UP

&& PortMode == MRP_BLOCKED_SUPPORTED
=>

ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)

CHK_RO

30

GAR_RO

CinkChangelna( Portvode, LINK_status)
/ADD_TEST

&& Link_status == MRP_LNK_UP

&& PortMode == MRP_BLOCKED_SUPPORTED
=>

Ignore

THR_RO

31

dHK_RO

LinkChangelnd( PortMode, Link_status)
/ADD_TEST

&& Link_status == MRP_LNK_DOWN
=>

Ignore

CHK_RO

32

dHK_RO

LinkChangelnd( PortMode, Link_status)
/\ADD_TEST

&& Link_status == MRP_LNK_DOWN
=>

ADD_TEST:= TRUE
TestRingReq(MRP-TSTshortT)

CHK_RO

33

qHK_RO

LinkChangelnd( PortMode, Link_status)
/ADD_TEST

&& Link\status == MRP_LNK_UP

&& RortMode != MRP_BLOCKED_SUPPORTED
=5

Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTExtNRmax — 1
MRP_MRM_NReturn:= 0

CHK_RC

TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(0)
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# Current Event Next state
state /ICondition
=>Action
34 CHK_RO LinkChangelnd( PortMode, Link_status) CHK_RC
/NADD_TEST
&& Link_status == MRP_LNK_UP
&& PortMode != MRP_BLOCKED_SUPPORTED
=>
Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTExtNRmax — 1
MRP_MRM_NReturm =10
ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)
TopologyChangeReq(0)
35 GHK_RO TopologyChangelnd( MRP_SA, t) CHK_RO
=>
ignore
36 G¢HK_RC TestTimer expired CHK_RO
/MRP_MRM_NReturn >= MRP_MRM_NRmax
&& INO_TC
=>
Set_Port_StateReq (SEC_RPort, FORWARDING)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0
ADD_TEST:= FALSE
TopologyChangeReq(MRP_TOPchgT)
TestRingReq(MRP_FSTdefaultT)
37 GHK_RC TestTimer expired CHK_RO
/IMRP_MRM_NReturn >= MRP_MRM_Nrmax
&& NQ_T€
=>
Set_Port_StateReq (SEC_RPort, FORWARDING)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)
38 CHK_RC TestTimer expired CHK_RC
/IMRP_MRM_NReturn < MRP_MRM_NRmax
=>
MRP_MRM_NReturn:= MRP_MRM_NReturn + 1
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)
39 CHK_RC MAUTypeChangelnd (RPort, Link_status) CHK_RC

/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>

Ignore
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# Current Event Next state
state /ICondition
=>Action

40 CHK_RC MAUTypeChangelnd (RPort, Link_status) PRM_UP
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
PRM_RPort:= SEC_RPort
SEC_RPort:= RPort
Set_Port_StateReq (SEC_RPort, BLOCKED)
Set_Port_StateReq (PRM_RPoIt, FORWARDING)
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TOPchgT)

41 GHK_RC MAUTypeChangelnd (RPort, Link_status) CHK_RC
/RPort = PRM_RPort
&& Link_status == MRP_LNK_UP
=>
Ignore

42 GdHK_RC MAUTypeChangelnd (RPort, Link_status) PRM_UP
/RPort = PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
Ignore

43 GdHK_RC TestRinglnd(MRP_SA, MRP_Prio) CHK_RC
/MRP_SA == MRP_TS_SA
=>
MRP_MRM_NRmaxs=MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0
NO_TC:=EALSE

44 GdHK_RC TestRingnd(MRP_SA, MRP_Prio) CHK_RC
/MRR/SA !'= MRP_TS_SA
=>
ignore

45 GHK_RC LinkChangelnd( PortMode, Link_status) CHK_RC
/ADD_TEST
&& REACT_MODE != MRP_REACT_ON_LINK_CHANGE
&& PortMode == MRP_BLOCKED_SUPPORTED
=>
ignore

46 CHK_RC LinkChangelnd( PortMode, Link_status) CHK_RC
/\ADD_TEST

&& REACT_MODE != MRP_REACT_ON_LINK_CHANGE
&& PortMode == MRP_BLOCKED_SUPPORTED

=>

ADD_TEST:= TRUE

TestRingReq(MRP_TSTshortT)
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Current
state

Event
ICondition
=>Action

Next state

47

CHK_RC

LinkChangelnd( PortMode, Link_status)

/Link_status == MRP_LNK_DOWN

&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE
=>

Set_Port_StateReq (SEC_RPort, FORWARDING)
TopologyChangeReq(0)

CHK_RO

48

CHK_RC

LinkChangelnd( PortMode, Link_status)

CHK_RC

TCINK_status == MRP_LNK_UP

&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE
&& PortMode != MRP_BLOCKED_SUPPORTED

=>

MRP_MRM_NRmax:= MRP_TSTExtNRmax - 1
TopologyChangeReq(0)

49

qHK_RC

LinkChangelnd( PortMode, Link_status)

/Link_status == MRP_LNK_UP

&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE
&& PortMode == MRP_BLOCKED_SUPPORTED

=>

MRP_MRM_NRmax:= MRP_TSTNRmax+ 1
TopologyChangeReq(0)

CHK

' RC

50

dHK_RC

TopologyChangelnd( MRP_SAs.t)
=>

Ignore

CHK

| RC

51

ARM_UP

InterconnTopology€fiangelnd(MRP_SA, t, InID)
/TopTimer.isRunning == FALSE
=>

TopolégyChangeReq(t)

PRM

_UP

52

qHK_RO

InterednnTopologyChangelnd(MRP_SA, t, InID)
[FopTimer.isRunning == FALSE
=>

TopologyChangeReq(t)

CHK

RO

53

dHKRO

InterconnLinkChangelnd(InID, LinkStatus, RPort)

CHK

/RPort == PRM_RPort
=>

InterconnForwardReq(SEC_RPort)

RO

54

CHK_RO

InterconnLinkChangelnd(InID, LinkStatus, RPort)
/RPort == SEC_RPort
=>

InterconnForwardReq(PRM_RPort)

CHK_RO

55

CHK_RO

InterconnLinkStatusind(InID, RPort)
/RPort == PRM_RPort
=>

InterconnForwardReq(SEC_RPort)

CHK_RO
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# Current Event Next state
state ICondition
=>Action
56 CHK_RO InterconnLinkStatusind(InID, RPort) CHK_RO
/RPort == SEC_RPort
=>
InterconnForwardReq(PRM_RPort)
57 CHK_RC InterconnTopologyChangelnd(MRP_SA, t, InID) CHK_RC
/TopTimer.isRunning == FALSE
=>
TopologyChangeReq(t)
8.2.2 MRC protocol machine
The MHRC protocol machine is defined in Table 43. The principal behawior of the protocol
maching is shown in Figure 12.
Power_On
R
7
AC_STATH
e A
7
DE_IDLE
PT
DE
(i
~
PT_IDLE

A

Figure 12 — MRP protocol machine for MRC

The text below is an explanation of the overall actions performed in the states. If a difference
in the interpretation occurs between this text and the state machine, then the state machine
supersedes.

Power_On
Initialization, the MRC shall start with both ring ports RPort_1 and RPort_2 in the port
state BLOCKED. Static FDB entries for MRP multicast addresses MC_TEST and
MC_CONTROL are generated: Forward MRP frames to MC_TEST and MC_CONTROL
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between ring ports and frames to MC_CONTROL also to host. All MRP-PDU shall use the

highest priority (ORG).

AC_STAT1 (Awaiting Connection State 1)

Startup, wait for Link Up on one of the ring ports.

DE_IDLE (Data Exchange Idle state)

This state shall be reached if only one ring port (primary) has a link and its port state is set

to FORWARDING.
PT (Pass Through)

Temporary state while signaling link changes.

DE (Data Exchange)

Temporary state while signaling link changes.

PT_IDLE (Pass Through Idle state)

This| state shall be reached if both ring ports have a link and their port states ar

FORWARDING.

Local variables of the MRC protocol machine are listed in Table 42.

Table 42 — MRP Local variables of MRC protocol machine

e set to

Name Type Meaning
SA_RPoit OctetString[6] Ring port1 or ring port2 MAC source address
PRIORITY Unsigned8 Priority according to IEEE 802.1Q for MRP-PDU.|[Shall be

set to ORG,

RPort_1 Unsigned16 Port identification of ring port 1
RPort_2 Unsigned16 Portsidentification of ring port 2
PRM_RHort Unsigned16 Port identification of primary ring port
SEC_RPprt Unsigned16 Port identification of secondary ring port
MRP_LNKNReturn Unsigned16 Counter, Range MRP_LNKNRmax to 0
MRP_LNK_UP Unsigned16 Constant value to indicate Link Up
MRP_LNK_DOWN Unsigned46 Constant value to indicate Link Down

The MR[C state machine shall be according to Table 43.
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Table 43 — MRC state machine

Current Event Next state
state ICondition
=>action
Power On AC_STAT1
=>
InitFDB()

AddMACFDB({RPort_1,RPort_2}, {(MC_TEST, MC_CONTROL},ORG)
AddMACFDB({local},{MC_CONTROL},ORG)

PRM_RPort:= RPort_1

SEC_RPort:= RPort_2

Set_Port_StateReq (PRM_RPort, BLOCKED)

Set_Port_StateReq (SEC_RPort, BLOCKED)

UpTimer.ini

DownTimer.ini

IAC_STAT1 MAUTypeChangelnd (RPort, Link_status) DE_IQOLE
/RPort == PRM_RPort

&& Link_status == MRP_LNK_UP
=>

Set_Port_StateReq (PRM_RPort, FORWARDING)

AC_STAT1 MAUTypeChangelnd (RPort, Link_status) AC_STAT1
/Link_status == MRP_LNK_DOWN
=>

ignore

AC_STAT1 MAUTypeChangelnd.(RPort, Link_status) DE_IQLE
/RPort = PRM_RPort

&& Link_status’== MRP_LNK_UP

=>

SEC«RPort:= PRM_RPort

PRM/ RPort:= RPort

Set_Port_StateReq (PRM_RPort, FORWARDING)

AC_STAT1 TopologyChangelnd (MRP_SA, t) AC_STAT1

=>

ignore

DE_IDLE MAUTypeChangelnd (RPort, Link_status) PT
/RPort '= PRM_RPort

&& Link_status == MRP_LNK_UP

=>

MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.start(MRP_LNKupT)

LinkChangeReq(PRM_RPort, MRP_LNK_UP, MRP_LNKNReturn X
MRP_LNKupT)
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Current Event Next state
state /Condition
=>action

7 DE_IDLE MAUTypeChangelnd (RPort, Link_status) DE_IDLE
/RPort = PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
ignore

8 DE_IDLE MAUTypeChangelnd (RPort, Link_status) AC_STAT1
/RPort == DD'\A_DD(\P‘"
&& Link_status == MRP_LNK_DOWN
=>
Set_Port_StateReq (PRM_RPort, BLOCKED)

9 DE_IDLE MAUTypeChangelnd (RPort, Link_status) DE_IQOLE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore

10 DE_IDLE TopologyChangelnd( MRP_SA, t) DE_IQLE
=>
ClearFDB(t)

11 PT UpTimer expired PT_IDLE
IMRP_LNKNReturh ==
=>
MRP_LNKNReturn:= MRP_LNKNRmax
Set_Péort_StateReq (SEC_RPort, FORWARDING)

12 PT UpTimer expired PT
/IMRP_LNKNReturn > 0
=>
MRP_LNKNReturn:= MRP_LNKNReturn - 1
UpTimer.start(MRP_LNKupT)
LinkChangeReq(PRM_RPort, MRP_LNK_UP, MRP_LNKNReturn X
MRP_LNKupT)

13 PT MAUTypeChangelnd (RPort, Link_status) PT

/RPort I= PRM_RPort
&& Link_status == MRP_LNK_UP
=>

ignore



https://iecnorm.com/api/?name=66133a13fb31ce9e9af350b92ff88ded

—-78 —

IEC 62439-2:2016 © IEC 2016

Current
state

Event
/ICondition
=>action

Next state

14

PT

MAUTypeChangelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.stop

Set_Port_StateReq (SEC_RPort, BLOCKED)

DownTimer anrf(MRD LNKdownT)

DE

LinkChangeReq(PRM_RPort , MRP_LNK_DOWN, MRP_LNKNReturn
X MRP_LNKdownT)

15

PT

MAUTypeChangelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.stop

PRM_RPort:= SEC_RPort

SEC_RPort:= RPort

Set_Port_StateReq (PRM_RPort, FORWARDING)
Set_Port_StateReq (SEC_RPort, BLQCKED)
DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPort,, MRP_LNK_DOWN, MRP_LNKNReturn
X MRP_LNKdownT)

DE

16

PT

MAUTypeChangelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status 5= MRP_LNK_UP

=>

ignore

PT

17

PT

TopologyChangelnd( MRP_SA, t)

=>

MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.stop

Set_Port_StateReq (SEC_RPort, FORWARDING)

PT_IDLE

ClearFDB(t)

18

DE

DownTimer expired
/MRP_LNKNReturn ==
=>

MRP_LNKNReturn:= MRP_LNKNRmax

DE_IDLE
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Current Event Next state
state /Condition
=>action

19 DE DownTimer expired DE
/MRP_LNKNReturn > 0
=>
MRP_LNKNReturn:= MRP_LNKNReturn — 1
DownTimer.start(MRP_LNKdownT)
LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn
X MRP_LNKdownT)

20 DE MAUTypeChangelnd (RPort, Link_status) PT
/RPort = PRM_RPort
&& Link_status == MRP_LNK_UP
=>
MRP_LNKNReturn:= MRP_LNKNRmax
DownTimer.stop
UpTimer.start(MRP_LNKupT)
LinkChangeReq(PRM_RPort , MRP_LNK_UP, MRP_LNKNReturn X
MRP_LNKupT)

21 DE MAUTypeChangelnd (RPort, Link_status) DE
/RPort = PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
ignore

22 DE MAUTypeChangelnd (RRort; Link_status) AC_STAT1
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
MRP_LNKNReturn:= MRP_LNKNRmax
Set_PRort_StateReq (PRM_RPort, BLOCKED)
DownTimer.stop

23 DE MAUTypeChangelnd (RPort, Link_status) DE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore

24 DE TopologyChangelnd( MRP_SA, t) DE_IDLE

=>
MRP_LNKNReturn:= MRP_LNKNRmax
DownTimer.stop

ClearFDB(t)
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# Current Event Next state
state /ICondition
=>action
25 PT_IDLE MAUTypeChangelnd (RPort, Link_status) PT_IDLE

/RPort = PRM_RPort
&& Link_status == MRP_LNK_UP
=>

ignore

26 PT_IDLE MAUTypeChangelnd (RPort, Link_status) DE

/RPort 1= PRM _BPRDort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax
Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPort , MRP_LNK_DOWN, MRP. LNKNReturn
X MRP_LNKdownT)

27 PT_IDLE MAUTypeChangelnd (RPort, Link_status) DE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN

=>
MRP_LNKNReturn:= MRP_LNKNRntax
PRM_RPort:= SEC_RPort

SEC_RPort:= RPort

Set_Port_StateReq (SECZ{RPort, BLOCKED)
DownTimer.start(MRR_LNKdownT)

LinkChangeReg(PRM_RPort , MRP_LNK_DOWN, MRP_LNKNReturn
X MRP_LNKdownT)

28 PT_IDLE MAUTypeChangelnd (RPort, Link_status) PT_IDLE
/RPort\== PRM_RPort
&& Link_status == MRP_LNK_UP

=>

ignore

29 PT_IDLE TopologyChangelnd( MRP_SA, t) PT_IDLE

=>

ClearFDB(t)

8.2.3 MRA protocol machine

The MRA protocol machine is defined in Table 45. The principal behavior of the protocol
machine is shown in Figure 13.
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Figure 13 — MRP protocol machine for MRA

Basically the MRA protocol machine is a combination of the MRM protocol machine and the
MRC protocol machine.
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For an explanation of the states of the MRA protocol machine refer to the explanations of the
MRM protocol machine in 8.2.1 and to the explanations of the MRC protocol state machine in
8.2.2. If a difference in the interpretation occurs between the text of the explanations and the
state machine, then the state machine supersedes.

The MRA protocol machine uses the local variables of the MRM protocol machine and the
local variables of the MRC protocol machine. In addition the MRA protocol machine uses
further local variables as listed in Table 44.

Table 44 — MRP local variables of MRA protocol machine

Name Type Meaning
MRP_BgstMRM_SA OctetString[6] MAC source address of the currently known+lecorded
higher priority manager
MRP_BgstMRM_Prio Unsigned16 MRP_Prio of the currently known recorded higher
priority manager
HO_BesfMRM_SA OctetString[6] MAC source address of the recorded higher priority
manager stored by host
HO_BestfMRM _Prio Unsigned16 MRP_Prio of the recorded higher prioritymanpger
stored by host
MRP_M¢nNReturn Unsigned16 Retry counter to monitor the recorded higher|priority
MRA
MRP_mySA OctetString[6] Host MAC._sburce address
MRP_myPrio Unsigned16 Host Rriority
MRP_remotePrio Unsigned16 Received Priority
LNKUP_|HYST_TIMER_RUNNING Unisgned16 Flag for linkup-hysterisis-timer:
TRUE: Timer is running
FALSE: Timer has elapsed or has n¢t been
started.
The linkup-hysterisis-timer is serviced outsidg the
state machine. It shall be started when the d¢vice
recognizes a link-up and shall be stopped when the
timer has elapsed or the device recognizes a|link-
down at the port.
A MAUType_Changelnd at link-up recognition shall first be
launched, when the linkup-hysteresis-timer has elapsed.

The MR

A state machine shall be according to Table 45.
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Table 45 — MRA state machine

# Current
State

Event
/Condition
=>Action

Next State

1 Power On

=>

InitFDB()

AddMACFDB({local},{MC_TEST, MC_CONTROL},ORG)
PRM_RPort:= RPort_1

SEC_RPort:= RPort_2

AC_STAT1

MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0

ADD_TEST:= FALSE

REACT_MODE:= FALSE
MRP_BestMRM_SA:= 0xFFFFFFFFFFFF
MRP_BestMRM_Prio:= OXFFFF
Set_Port_StateReq (PRM_RPort, BLOCKED)
Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MonNReturn:= 0

2 AC| STAT1

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_UP

=>

Set_Port_StateReq (PRM_RPort, FORWARDING)
TestRingReq(MRP_TSTdefaultT)

PRM_UP

3 |AC|STAT1

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRRJLNK_DOWN

=>

ignore

AG_STAT1

4 | AC|STAT1

MAUType- ‘€hangelnd (RPort, Link_status)
/RPort\l=.PRM_RPort

&& Link_status == MRP_LNK_UP

=

SEC_RPort:= PRM_RPort

PRM_RPort:= RPort

PRM_UP

Set_Port_StateReq (PRM_RPort, FORWARDING)
TestRingReq(MRP_TSTdefaultT)

5 |AC_STAT1

MAUType_Changelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

ignore

AC_STAT1

6 |AC_STAT1

TestTimer expired
=>

ignore

AC_STAT1
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# Current Event Next State
State /ICondition
=>Action

7 AC_STAT1 | LinkChangelnd(PortMode, Link_status) AC_STAT1
=>
ignore

8 PRM_UP TestTimer expired PRM_UP
=>
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)

9 PRM—UR MALUFype—Chanrgetrd-(RRer—irk—statts) RRM_UP
/RPort == PRM_RPort
&& Link_status ==MRP_LNK_UP
=>
ignore

10 |PRM_UP MAUType_Changelnd (RPort, Link_status) AC_STAT1
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
TestTimer.stop
SetPortStateReq(PRM_RPort, BLOCKED)

11 | PRM_UP MAUType_Changelnd (RPort, Link_status) PRM_UP
/RPort |I= PRM_RPort&& Link_status =#MRP_LNK_DOWN
=>
ignore

12 | PRM_UP MAUType_Changelnd (RPort)Link_status) CHK_RC
/RPort = PRM_RPort
&& Link_status == MRP_LNK_UP
=>
MRP_MRM~NRmax:= MRP_TSTNRmax — 1
MRP_MRM,_NReturn:= 0
NO_TC’= TRUE
TestRingReq(MRP_TSTdefaultT)

13 | PRM_UP.<JTestRingInd (MRP_SA, MRP_Prio) CHK_RC
/IMRP_SA == MRP_TS_SA
MRP_MRM_NRmax:= MRP_TSTNRmax - 1
MRP_MRM_NReturn:= 0
NO_TC:= FALSE
TestRingReq(MRP_TSTdefaultT)

14 |PRM_UP | TestRingInd( MRP_SA, MRP_Prio) PRM_UP
/MRP_SA != MRP_TS_SA
&& REM_PRIO_BETTER_THAN_OWN_PRIO
=>
ignore
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Current
State

Event
ICondition
=>Action

Next State

15

PRM_UP

TestRingInd( MRP_SA, MRP_Prio)

/MRP_SA !'= MRP_TS_SA

&& 'REM_PRIO_BETTER_THAN_OWN_PRIO
=>

TestMgrNAckReq(MRP_Prio, MRP_SA)

PRM_UP

16

PRM_UP

LinkChangelnd( PortMode, Link_status)
/\ADD_TEST

PRM_UP

ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)

17

PRM_UP

LinkChangelnd( PortMode, Link_status)
/ADD_TEST
=>

ignore

PRM_UP

18

PRM_UP

TopologyChangelnd( MRP_SA, t)
/MRP_SA == MRP_TS_SA
=>

ignore

PRM_UP

19

PRM_UP

TopologyChangelnd( MRP_SA, t)
/MRP_SA = MRP_TS_SA
=>

CLEAR_FDB(t)

PRM_UP

20

PRM_UP

TestMgrNAckIind(RPort, MRP~SA, MRP_Prio, MRP_BestMRM_SA)
/MRP_SA == MRP_TS_SA
=>

ignore

PRM_UP

21

PRM_UP

TestMgrNAcklind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)
/MRP_SA = MRP_TS_SA

&& MRP*BestMRM_SA = MRP_TS_SA

=

ignore

PRM_UP

22

PRM_UP

TestMgrNAckIind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)
/IMRP_SA != MRP_TS_SA

DE_IDLE

&& MRP_BestMRM_SA ==MRP_TS_SA

&& 'REM_PRIO_BETTER_THAN_HO_PRIO

=>

TopTimer.stop

MRC_Init()

TestPropagateReq(HO_BestMRM_Prio, HO_BestMRM_SA)
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Current
State

Event
ICondition
=>Action

Next State

23

PRM_UP

TestMgrNAckIind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)
/MRP_SA !'= MRP_TS_SA

&& MRP_BestMRM_SA == MRP_TS_SA

&& REM_PRIO_BETTER_THAN_HO_PRIO

=>

HO_BestMRM_SA:= MRP_SA

HO_BestMRM_Prio:= MRP_Prio

TopTimer stap

DE_IDLE

MRC_lInit()
TestPropagateReq(HO_BestMRM_Prio, HO_BestMRM_SA)

24

PR

M_UP

TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA,
MRP_BestMRM_Prio)

=>

ignore

PRM_UP

25

CH

K_RO

TestTimer expired

=>

ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)

CHIK_RO

26

CH

K_RO

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_Rport

&& Link_status == MRP_LNK_UP

=>

ignore

CHIK_RO

27

CH

K_RO

MAUType_Changelnd (RPort; Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

PRM_RPort:=SEC_RPort

SEC_RRort:= Rport

Set_«Rort” StateReq(SEC_RPort, BLOCKED)
FestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TOPchgT)

PRM_UP

28

CH

K RO

MAUType_Changelnd (RPort, Link_status)

CTK_RO

/RRor-1=—RRM—Rport
&& Link_status == MRP_LNK_UP
=>

ignore

29

CHK_RO

MAUType_Changelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

Set_Port_StateReq(SEC_RPort, BLOCKED)

PRM_UP
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Current
State

Event
ICondition
=>Action

Next State

30

CHK_RO

TestRingInd( MRP_SA, MRP_Prio)
/IMRP_SA == MRP_TS_SA

=>

Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTNRmax - 1
MRP_MRM_NReturn:= 0

NO_TC:= FALSE

TestRingReq(MRP TSTdefaultT)

CHK_RC

TopologyChangeReq(MRP_TOPchgT)

31

CH

K_

RO

TestRingInd( MRP_SA, MRP_Prio)
/MRP_SA = MRP_TS_SA

&& REM_PRIO_BETTER_THAN_OWN_PRIO
=>

ignore

CHIK_RO

32

CH

K

RO

TestRingInd( MRP_SA, MRP_Prio)

/MRP_SA != MRP_TS_SA

&& 'REM_PRIO_BETTER_THAN_OWN_PRIO
=>

TestMgrNAckReq(MRP_Prio, MRP_SA)

CHK_RO

33

CH

-

RO

LinkChangelnd( PortMode, LinkStatus)
/\ADD_TEST

=>

ADD_TEST:= TRUE
TestRingReq(MRP_TSTshertT)

CHK_RO

34

CH

K_

RO

LinkChangelnd( PortMede, LinkStatus)
/ADD_TEST
=>

ignore

CHIK_RO

35

CH

K_

RO

TopolaogyChangelnd( MRP_SA, t)
/MRP\SA == MRP_TS_SA
=>

ignore

CHIK_RO

36

CH

K

RO

TopologyChangelnd( MRP_SA, t)

CHIK_RO

/MRP_SA != MRP_TS_SA
=>

CLEAR_FDB(t)

37

CHK_RO

TestMgrNAckIind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)
/IMRP_SA == MRP_TS_SA
=>

ignore

CHK_RO

38

CHK_RO

TestMgrNAckIind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)
/IMRP_SA != MRP_TS_SA

&& MRP_BestMRM_SA != MRP_TS_SA

=>

ignore

CHK_RO
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# Current Event Next State
State /ICondition
=>Action

39 |CHK_RO | TestMgrNAckind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA) PT_IDLE
/MRP_SA !'= MRP_TS_SA
&& MRP_BestMRM_SA == MRP_TS_SA
&& 'REM_PRIO_BETTER_THAN_HO_PRIO
=>
TopTimer.stop
MRC_Init()
TestPropagateReq(HQO BestMRM Prio HO BestMRM SA)

40 |CHK_RO | TestMgrNAckind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA) PiI_IDLE
/MRP_SA !'= MRP_TS_SA
&& MRP_BestMRM_SA == MRP_TS_SA
&& REM_PRIO_BETTER_THAN_HO_PRIO
=>
O_BestMRM_SA:= MRP_SA
HO_BestMRM_Prio:= MRP_Prio
TopTimer.stop
MRC_Init()
TestPropagateReq(HO_BestMRM_Prio, HO_BestMRM_SA)

41 | CHK_RO TestPropagatelnd(RPort, MRP_SA, MRP_Prjo;,MRP_BestMRM_SA, CHK_RO
MRP_BestMRM_Prio)
=>
ignore

42 |CHK_RC TestTimer expired CHK_RO
/IMRP_MRM_NReturn >= MRR_MRM_Nrmax
&& INO_TC
=>
Set_Port_StateReq (SEC_RPort, FORWARDING)
MRP_MRM_-NRmax:= MRP_TSTNRmax — 1
MRP_MRMNReturn:= 0
ADD.TEST:= FALSE
FepologyChangeReq(MRP_TOPchgT)
TestRingReq(MRP_TSTdefaultT)

43 | CHK_RC TestTimer expired CTK_RO

AHRPIMRM—_NRettrr>—MRP_MRMNrRax&&NO—FC
=>

Set_Port_StateReq (SEC_RPort, FORWARDING)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0

ADD_TEST:= FALSE
TopologyChangeReq(MRP_TOPchgT)
TestRingReq(MRP_TSTdefaultT)
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Current
State

Event
ICondition
=>Action

Next State

44

CHK_RC

TestTimer expired

/MRP_MRM_NReturn < MRP_MRM_Nrmax

=>

MRP_MRM_NReturn:= MRP_MRM_NReturn + 1
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)

CHK_RC

45

CHK_RC

MAUType_Changelnd (RPort, Link_status)

IRDort —— DDR DD -t

CHK_RC

&& Link_status == MRP_LNK_UP
=>

ignore

46

CHK_RC

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

PRM_RPort:= SEC_RPort

SEC_RPort:= RPort

Set_Port_StateReq (SEC_RPort, BLOCKED)
Set_Port_StateReq (PRM_RPort, FORWARDING)
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TOPchgT)

PRM_UP

47

CHK_RC

MAUType_Changelnd (RPort, Link-status)
/RPort I= PRM_RPort

&& Link_status == MRP_LNK "UP

=>

ignore

CHIK_RC

48

CHK_RC

MAUType_Change}nd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_statlis'== MRP_LNK_DOWN

=>

ignore

PRM_UP

49

CHK_RC

FestRingInd( MRP_SA, MRP_Prio)
IMRP_SA == MRP_TS_SA

=>

CHK_RC

MRP—MRM—NRmax:=MRP—FSTFNRmax—3
MRP_MRM_NReturn:= 0
NO_TC:= FALSE

50

CHK_RC

TestRingInd( MRP_SA, MRP_Prio)

/MRP_SA = MRP_TS_SA

&& 'REM_PRIO_BETTER_THAN_OWN_PRIO
=>

TestMgrNAckReq(MRP_Prio, MRP_SA)

CHK_RC

51

CHK_RC

TestRingInd( MRP_SA, MRP_Prio)
/MRP_SA !'= MRP_TS_SA

&& REM_PRIO_BETTER_THAN_OWN_PRIO
=>

ignore

CHK_RC
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# Current Event Next State
State /ICondition
=>Action

52 |CHK_RC LinkChangelnd( PortMode, Link_status) CHK_RC
/ADD_TEST
=>
ignore

53 |CHK_RC LinkChangelnd( PortMode, Link_status) CHK_RC
/\ADD_TEST
=>ADD_TEST:= TRUE
Tncﬂ:’ingDaq(l\ADD_TQTchnrfT) 1

54 | CHK_RC TopologyChangelnd( MRP_SA, t) CII-IK_RC
/IMRP_SA == MRP_TS_SA
=>
ignore

55 | CHK_RC TopologyChangelnd( MRP_SA, t) CHK_RC
/MRP_SA !'= MRP_TS_SA
=>
CLEAR_FDB(t)

56 | CHK_RC TestMgrNAckInd(RPort, MRP_SA, MRP_Prio, MRP:BestMRM_SA) CHK_RC
/MRP_SA == MRP_TS_SA
=>
ignore

57 |CHK_RC TestMgrNAckInd(RPort, MRP_SA, MRR_Prio, MRP_BestMRM_SA) CHK_RC
/MRP_SA !'= MRP_TS_SA
&& MRP_BestMRM_SA != MRR\TS_SA
=>
ignore

58 | CHK_RC TestMgrNAckInd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA) PT1_IDLE
/MRP_SA !'= MRP_'TS_SA
&& MRP_BestMRM_SA == MRP_TS_SA
&& 'REM-PRIO_BETTER_THAN_HO_PRIO
=
Set_Port_StateReq (SEC_RPort, FORWARDING)
TopTimer.stop
MRC_Init()
TestPropagateReq(HO_BestMRM_Prio, HO_BestMRM_SA)

59 |CHK_RC TestMgrNAckInd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA) PT_IDLE

/MRP_SA !'= MRP_TS_SA

&& MRP_BestMRM_SA == MRP_TS_SA

&& REM_PRIO_BETTER_THAN_HO_PRIO

=>

HO_BestMRM_SA:= MRP_SA

HO_BestMRM_Prio:= MRP_Prio

TopTimer.stop

MRC_Init()

TestPropagateReq(HO_BestMRM_Prio, HO_BestMRM_SA)
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# Current Event Next State
State /ICondition
=>Action

60 |CHK_RC TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA, CHK_RC
MRP_BestMRM_Prio)
=>
ignore

61 | DE_IDLE TestTimer expired DE_IDLE
/MRP_MonNReturn <= MRP_MON_NR_MAX
=>
MRP_MonNReturn:= MRP_MonNReturn + 1
TestTimer.start(MRP_TSTshortT)

62 | DE|IDLE TestTimer expired PRM_UP
/MRP_MonNReturn > MRP_MON_NR_MAX
=>
TestTimer.start(MRP_TSTshortT)
MRM_Init()

63 | DE|IDLE MAUType_Changelnd (RPort, Link_status) P
/RPort = PRM_RPort
&& Link_status == MRP_LNK_UP
=>
MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.start(MRP_LNKupT)
AddMACFDB({PRM_RPort, SEC_RPorth{MC_TEST, MC_CONTROL},ORG)
LinkChangeReq(PRM_Rport, MRP_LNK_UP, MRP_LNKNReturn * MRP_LNKupT)

64 |DE|IDLE MAUType_Changelnd (RPort, Link” status) DE_IDLE
/RPort = PRM_RPort
&& Link_status == MRPAENK_DOWN
=>
ignore

65 | DE|IDLE MAUType_Lhangelnd (RPort, Link_status) AC_STAT1
/RPort == PRM_RPort
&& Link " status == MRP_LNK_DOWN
=3
Set_Port_StateReq (PRM_RPort, BLOCKED)
AddMACFDB({}, {MC_TEST, MC_CONTROL},ORG)

66 | DE_TDTCE MAUType_Changelnd (RPOTrT, LINK_status) DE_IDLE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore

67 |DE_IDLE TopologyChangelnd( MRP_SA, t) DE_IDLE

=>

CLEAR_FDB(t)
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Current
State

Event
ICondition
=>Action

Ne

xt State

68

DE_IDLE

TopologyChangelnd( MRP_SA, t)

/LNKUP_HYST_TIMER_RUNNING == TRUE

=>

CLEAR_FDB;(t)

AddMACFDB({PRM_RPort,SEC_ RPort}, {(MC_TEST, MC_CONTROL},ORG)
Set_Port_StateReq (SEC_RPort, FORWARDING)

PT

_IDLE

69

DE_IDLE

TestRingInd( MRP_SA, MRP_Prio)

MRP _SA == MRP TS SA

DE

=>

ignore

_IDLE

70

DE| IDLE

TestRingInd( MRP_SA, MRP_Prio)
/MRP_SA !'= MRP_TS_SA

&& MRP_SA != MRP_BestMRM_SA
=>

ignore

DE

_IDLE

71

DE| IDLE

TestRingInd( MRP_SA, MRP_Prio)
/MRP_SA = MRP_TS_SA

&&MRP_SA == HO_BestMRM_SA
&&!REM_PRIO_BETTER_THAN_OWN_PRIOQ,
=>

HO_BestMRM_Prio:= MRP_Prio

DE

_IDLE

72

DE| IDLE

TestRingInd( MRP_SA, MRP_Priog)
/MRP_SA !'= MRP_TS_SA

&&MRP_SA == HO_BestMRM_SA
&&REM_PRIO_BETTER THAN_OWN_PRIO
=>

MRP_MonNReturn:= 0

HO_BestMRM* Prio:= MRP_Prio

DE

_IDLE

73

DE| IDLE

TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA,
MRP:BestMRM_Prio)

/MRP_SA == MRP_TS_SA
=>

ignore

DE

_IDLE

74

DELBLE

T 4D P TR A =Y = DY
resSt ropagateiTa(tinT ot vy

MRP_BestMRM_Prio)

/IMRP_SA != MRP_TS_SA

&& MRP_SA |= MRP_BestMRM_SA
=>

ignore

-_IDLE

75

DE_IDLE

TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA,
MRP_BestMRM_Prio)
/MRP_SA !'= MRP_TS_SA

&& MRP_SA == MRP_BestMRM_SA

=>

HO_BestMRM_SA:= MRP_BestMRM_SA
HO_BestMRM_Prio:= MRP_BestMRM_Prio
MRP_MonNReturn:= 0

DE

_IDLE
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# Current Event Next State
State /ICondition
=>Action

76 |DE_IDLE | TestMgrNAckind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA) DE_IDLE
=>
ignore

77 |DE_IDLE LinkChangelnd( PortMode, Link_status) DE_IDLE
=>
ignore

78 |PT TestTimer expired PT
=>
MRP_MonNReturn:= MRP_MonNReturn + 1
TestTimer.start(MRP_TSTshortT)

79 |PT TestTimer expired CHK_RC
/MRP_MonNReturn > MRP_MON_NR_MAX
=>
TestTimer.start(MRP_TSTshortT)
MRM_Init()

80 |PT UpTimer expired PT_IDLE
IMRP_LNKNReturn ==
=>
MRP_LNKNReturn:= MRP_LNKNRmax
Set_Port_StateReq (SEC_RPort, FORWARDING)

81 |PT UpTimer expired P
/IMRP_LNKNReturn > 0
=>
MRP_LNKNReturn:=MRP_LNKNReturn -1
UpTimer.start(MRP.LNKupT)
LinkChangeReg(PRM_RPort, MRP_LNK_UP, MRP_LNKNReturn * MRP_LNKupT)

82 |PT MAUTYypge. Changelnd (RPort, Link_status) P
/RPort\=PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore

83 |PT MAUType_Changelnd (RPort, Link_status) Di

/RPort I= PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax

UpTimer.stop

Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)
AddMACFDB({PRM_RPort}, {MC_TEST, MC_CONTROL},ORG)

LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn *
MRP_LNKdownT)
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# Current Event Next State
State /ICondition
=>Action

84 |PT MAUType_Changelnd (RPort, Link_status) DE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.stop
PRM_RPort:= SEC_RPort
SEC RPort-= RPort
Set_Port_StateReq (PRM_RPort, FORWARDING)
Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)
AddMACFDB({PRM_RPort}, {MC_TEST, MC_CONTROL},ORG)
LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn,*
MRP_LNKdownT)

85 |PT MAUType_Changelnd (RPort, Link_status) P
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore

86 |PT TopologyChangelnd( MRP_SA, t) PT_IDLE
=>
MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.stop
Set_Port_StateReq (SEC_RPort, FORWARDING)
CLEAR_FDB(t)

87 |PT TestRinglnd( MRP_SAYMRP_Prio) P1
/MRP_SA == MRP_TS_SA
=>
ignore

88 |PT TestRinglnd( MRP_SA, MRP_Prio) P1
/MRP_SA !'= MRP_TS_SA
&& MRP_SA != MRP_BestMRM_SA
=>

89 |PT TestRinglnd( MRP_SA, MRP_Prio PT

IMRP_SA != MRP_TS_SA
&& MRP_SA == HO_BestMRM_SA

&& IREM_PRIO_BETTER_THAN_OWN_PRIO
=>

HO_BestMRM_Prio:= MRP_Prio
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# Current Event Next State
State /ICondition
=>Action

90 |PT TestRinglnd( MRP_SA, MRP_Prio) PT
/MRP_SA !'= MRP_TS_SA
&& MRP_SA == HO_BestMRM_SA
&& REM_PRIO_BETTER_THAN_OWN_PRIO
=>
MRP_MonNReturn:= 0
HO_BestMRM_Prio:= MRP_Prio

91 |PT TestPropagatelnd(RPart  MRP _SA _MRP Prio MRP BestMRM SA p
MRP_BestMRM_Prio)
/IMRP_SA == MRP_TS_SA
=>
ignore

92 |PT TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA, P
MRP_BestMRM_Prio)
/MRP_SA !'= MRP_TS_SA
&& MRP_SA !'= MRP_BestMRM_SA
=>
ignore

93 |PT TestPropagatelnd(RPort, MRP_SA, MRP_Prio,MRP_BestMRM_SA, P
MRP_BestMRM_Prio)
/MRP_SA !'= MRP_TS_SA
&& MRP_SA == MRP_BestMRM_SA
=>
HO_BestMRM_SA:= MRP_BestMRM_SA
HO_BestMRM_Prio:= MRR. (BestMRM_Prio
MRP_MonNReturn:= 0

94 |PT TestMgrNAckInd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA) P
=>
ignore

95 |PT LinkChangelnd( PortMode, Link_status) P
=>,
ignore

96 |DE TestTimer expired Dg
/MRP_MonNReturn <= MRP_MON_NR_MAX
=>
MRP_MonNReturn:= MRP_MonNReturn + 1
TestTimer.start(MRP_TSTdefaultT)

97 | DE TestTimer expired PRM_UP
/MRP_MonNReturn > MRP_MON_NR_MAX
=>
TestTimer.start(MRP_TSTshortT)
MRM_Init()

98 | DE DownTimer expired DE_IDLE

/MRP_LNKNReturn ==
=>

MRP_LNKNReturn:= MRP_LNKNRmax
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# Current Event Next State
State ICondition
=>Action
99 |DE DownTimer expired DE

/IMRP_LNKNReturn > 0
=>
MRP_LNKNReturn:= MRP_LNKNReturn — 1

DownTimer.start(MRP_LNKdownT)
LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn *
MRP_LNKdownT)

100 | DE MAUType_Changelnd (RPort, Link_status) PT
TRPOrt I= PRM_RPort
&& Link_status == MRP_LNK_UP

=>

MRP_LNKNReturn:= MRP_LNKNRmax

DownTimer.stop

UpTimer.start(MRP_LNKupT)

AddMACFDB({PRM_RPort, SEC_RPort}, {(MC_TEST, MC_CONTROL},ORG
LinkChangeReq(PRM_RPort, MRP_LNK_UP, MRP_LNKNReturn * MRP_LNKupT)

101 | DE MAUType_Changelnd (RPort, Link_status) Dg
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN
=>

ignore

102 | DE MAUType_Changelnd (RPort, Link_status) AQ_STAT1
/RPort == PRM_RPort

&& Link_status == MRP_LNK_“BDOWN

=>

MRP_LNKNReturn:=MRP_LNKNRmax
Set_Port_StateReg(PRM_RPort, BLOCKED)
DownTimer.stop

AddMACEDB({}, {MC_TEST, MC_CONTROL},ORG)

103 | DE MAUType~Changelnd (RPort, Link_status) Dg
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP

=>

ignore

104 | DE TopologyChangelnd( MRP_SA, t) DE_IDLE
=>

MRP_LNKNReturn:= MRP_LNKNRmax
DownTimer.stop

CLEAR_FDB(t)

105 | DE TestRingInd( MRP_SA, MRP_Prio) DE
IMRP_SA == MRP_TS_SA

=>

ignore
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# Current Event Next State
State /ICondition
=>Action
106 | DE TestRinglnd( MRP_SA, MRP_Prio) DE
/MRP_SA !'= MRP_TS_SA
&& MRP_SA != MRP_BestMRM_SA
=>
ignore
107 | DE TestRinglnd( MRP_SA, MRP_Prio) DE
/MRP_SA !'= MRP_TS_SA
88 MRP_SA == HQ BestMRM SA
&& 'REM_PRIO_BETTER_THAN_OWN_PRIO
=>
HO_BestMRM_Prio:= MRP_Prio
108 | DE TestRinglnd( MRP_SA, MRP_Prio) DE
/MRP_SA !'= MRP_TS_SA
&& MRP_SA == HO_BestMRM_SA
&& REM_PRIO_BETTER_THAN_OWN_PRIO
=>
MRP_MonNReturn:= 0
HO_BestMRM_Prio:= MRP_Prio
109 | DE TestPropagatelnd(RPort, MRP_SA, MRP_Prie;usMRP_BestMRM_SA, Dg
MRP_BestMRM_Prio)
/MRP_SA == MRP_TS_SA
=>
ignore
110 | DE TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA, Dg
MRP_BestMRM_Prio)
/MRP_SA !'= MRP_TS.'SA
&& MRP_SA = MRR/BestMRM_SA
=>
ignore
111 | DE TestPfopagateInd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA, Dg
MRP\BestMRM_Prio)
IMRP_SA !'= MRP_TS_SA
&& MRP_SA == MRP_BestMRM_SA
=>
HO_BestMRM_SA:= MRP_BestMRM_SA
HO_BestMRM_Prio:= MRP_BestMRM_Prio
MRP_MonNReturn:= 0
112 | DE TestMgrNAckInd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA) DE
=>
ignore
113 | DE LinkChangelnd( PortMode, Link_status) DE

=>

ignore
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# Current Event Next State
State ICondition
=>Action
114 | PT_IDLE TestTimer expired PT IDLE

/MRP_MonNReturn <= MRP_MON_NR_MAX
=>

MRP_MonNReturn:= MRP_MonNReturn + 1
TestTimer.start(MRP_TSTdefaultT)

115 | PT_IDLE TestTimer expired CHK_RO
/MRP_MonNReturn > MRP_MON_NR_MAX

TestTimer.start(MRP_TSTshortT)
MRM_Init()

116 | PT|IDLE MAUType_Changelnd (RPort, Link_status) PT_IDLE
/RPort !I= PRM_RPort

&& Link_status == MRP_LNK_UP
=>

ignore

117 | PT{IDLE MAUType_Changelnd (RPort, Link_status) DE
/RPort I= PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax

Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)
AddMACFDB({PRM_RPort} fMC_TEST, MC_CONTROL},ORG)

LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn *
MRP_LNKdownT)

118 | PT|IDLE MAUType_Changdelnd (RPort, Link_status) Dg
/RPort == PRM* RPort

&& Link (status == MRP_LNK_DOWN
=>

MRP_LNKNReturn:= MRP_LNKNRmax
PRM_RPort:= SEC_RPort
SEC_RPort:= RPort

v |

F-ry VR~V D .Y (OO DD el DL AL
oClL UTl_OldlCiNCy (OLU_I\IrUlL, DLUCVNALLU)

DownTimer.start(MRP_LNKdownT)
AddMACFDB({PRM_RPort}, {(MC_TEST, MC_CONTROL},ORG)

LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn *
MRP_LNKdownT)

119 | PT_IDLE MAUType_Changelnd (RPort, Link_status) PT_IDLE
/RPort == PRM_RPort

&& Link_status == MRP_LNK_UP
=>

ignore

120 | PT_IDLE | TopologyChangeind( MRP_SA, t) PT_IDLE
=>

CLEAR_FDB(t)
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Current
State

Event
ICondition
=>Action

Next State

121

PT_IDLE

TestRingInd( MRP_SA, MRP_Prio)
/MRP_SA == MRP_TS_SA
=>

ignore

PT_IDLE

122

PT_IDLE

TestRingInd( MRP_SA, MRP_Prio)
/MRP_SA !'= MRP_TS_SA
&& MRP_SA != MRP_BestMRM_SA

PT_IDLE

ignore

123

PT|IDLE

TestRingInd( MRP_SA, MRP_Prio)
/MRP_SA !'= MRP_TS_SA

&&MRP_SA == HO_BestMRM_SA
&&!REM_PRIO_BETTER_THAN_OWN_PRIO
=>

HO_BestMRM_Prio:= MRP_Prio

PT_IDLE

124

PT|IDLE

TestRingInd( MRP_SA, MRP_Prio)
/MRP_SA !'= MRP_TS_SA

MRP_SA == HO_BestMRM_SA
REM_PRIO_BETTER_THAN_OWN_PRIO
=>

MRP_MonNReturn:= 0
HO_BestMRM_Prio:= MRP_Prio

PT_IDLE

125

PT|IDLE

TestPropagatelnd(RPort, MRRASA, MRP_Prio, MRP_BestMRM_SA,
MRP_BestMRM_Prio)

IMRP_SA == MRP_TS_SA
=>

ignore

PT_IDLE

126

PT|IDLE

TestPropagatelhd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA,
MRP_BestMRM_Prio)

IMRP $SA = MRP_TS_SA
&8 MRP_SA != MRP_BestMRM_SA
=>

ignore

PT_IDLE

127

PT]IDLE

TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA,

PT_IDLE

MRP_BestMRM_Prio)

/MRP_SA = MRP_TS_SA

&& MRP_SA == MRP_BestMRM_SA

=>

HO_BestMRM_SA:= MRP_BestMRM_SA
HO_BestMRM_Prio:= MRP_BestMRM_Prio
MRP_MonNReturn:= 0

128

PT_IDLE

TestMgrNAckIind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)
=>

ignore

PT_IDLE
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# Current Event Next State
State ICondition
=>Action
129 | PT_IDLE LinkChangelnd( PortMode, Link_status) PT_IDLE
=>
ignore

8.2.4 MRA, MRM and MRC functions
The MRA, MRM and MRC functions shall be according to Table 46.
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Table 46 — MRP functions and macros

Function name

Operations

TestRingReq(t)

SetupTestRingReq()

TestTimer.start(t)

SetupTestRingReq()

Create MRP-PDU according MRP_Test

Assignments:
MRP_Type:= MRP_Test
MRP_Prio:= MRP_TS_Prio

MRP_PortRole:= frame sent on primary ring port or secondary ing
MRP_RingState:= actual ring state

MRP_Transition:= actual number of transitions between‘ring open s
and ring closed state

MRP_TimeStamp:= actual local counter value

MRP_SequencelD:= next SequencelD
MRP_DomainUUID:= domainUUID
If MRA
MRP_Suboption1 = vendorspgcific
MRP_Suboption2 = MRP_AutoMgr
MRP_Type:= MRP_End

port

tate

SendFrameReq (RRort_1, MC_TEST, SA_Port1, PRIORITY, LT, MRP-

PDU)

SendFrameReq (RPort_2, MC_TEST, SA_Port2, PRIORITY, LT, MRP-

PDU)

TestRingInd(MRP_SA, MRP_Prio)

Receive MRP-PDU according MRP_Test
MRP~SA:= MRP_SA from MRP_PDU
MRP_Prio:= MRP_Prio from MRP-PDU

TopologyChangeReq(time)

SetupTopologyChangeReq(MRP_TOPNRmax X time)
if time ==

ClearLocalFDB()
else

TopTimer.start(MRP_TOPchgT)

TopTimer.isRunning = TRUE
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Function name

Operations

SetupTopologyChangeReq(t)

Create MRP-PDU according MRP_TopologyChange

Assignments:

MRP_Type:= MRP_TopologyChange
MRP_Prio:= MRP_TS_Prio
MRP_SA:= MRP_TS_SA
MRP_Interval:= t

MRP_SequencelD:= next SequencelD

MRP_DomainUUID:= domainUUID
MRP_Type:= MRP_End

SendFrameReq (RPort_1, MC_CONTROL, SA_Port1PRIORITY, L[T, MRP-
PDU)

SendFrameReq (RPort_2, MC_CONTROL, SA_Port2, PRIORITY, L[, MRP-
PDU)

TopologyChangelnd(MRP_SA, t)

Receive MRP-PDU according MRP_TopologyChange

MRP_SA:= MRP_SA from MRP_PDU
t:= MRP_lInterval from MRP-PBU

LinkChahgeReq(RPort,
LinkStatps, time)

Create MRP-PDU accofding MRP_LinkUp or MRP_LinkDown

Assignments:
if LinkStatus.£5 MRP_LNK_UP
MRP_Type:= MRP_LinkUp
else
MRP_Type:= MRP_LinkDown

MRP_SA:= MRP_TS_SA
MRP_PortRole:= actual port role of the port which indicated the link change
MRP_Interval:= time

MRP_Blocked:= indicates if the MRC is able or is not able to receive and
forward MRP_Test frames, MRP_LinkChange frames and
MRP_TopologyChange frames on a ring port whose port state is
BLOCKED.

MRP_SequencelD:= next SequencelD
MRP_DomainUUID:= domainUUID
MRP_Type:= MRP_End

SendFrameReq (RPort, MC_CONTROL, SA_RPort, PRIORITY, LT, MRP-
PDU)

LinkChangelnd(PortMode,
LinkStatus)

Receive MRP-PDU according MRP_LinkDown or MRP_LinkUp

PortMode:= MRP_Blocked from MRP-PDU
if MRP_Type == MRP_LinkUp
LinkStatus:= MRP_LNK_UP
else
LinkStatus:= MRP_LNK_DOWN
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Function name

Operations

MAUTypeChangelnd(RPort,
Link_status)

Receive a local link change indication.

RPort:= port which caused the local link change indication.

Link_status:= MRP_LNK_UP or MRP_LNK_DOWN (depends on the local
link change indication)

SetPortStateReq(RPort, Status)

Function to set the port status of RPort to Status

ClearFDB(time)

FDBClearTimer.start(time)

ClearLocalFDB()

Function to clear the FDB within the MRP node. The learning of source
addresses from ingress frames, which were sent out before the topology
change was indicated, shall be prevented

InitFDB(

Function to initialize Filtering Database

AddMAQFDB(Destination, MAC
address] Priority)

Function to add Static Filtering Entries (MAC address) in the(RDB with
Priority and Destination. The term local in the state diagrammeansja
connection to the Higher-Layer Entity (see IEEE 802.1Dj):

SendFrgmeReq(RPort,
DestinatjonAddress,
SourceAddress, Priority, LT,
MRP-POU)

Function to send an MRP-PDU at port RPort with the'SourceAddregs and
LT to the DestinationAddress. Priority used in the {TagControlinformation is
coded in the frame if VLAN is used

TestMgrNAckReq(MRP_Prio,
MRP_SA)

Create MRP-PDU according to MRP_Option./subtype MRP_TestMgrNAck
Assignments:
MRP_Type:= MRP_Option
MRP_OUI:= ManufacturerOUl @r IECOUI
MRP_SubOption1: manufacturer specific
MRP_SubOption2:
MRP_SubTypée/= SubTLVHeader.Type (= 0x01)
MRP_Prio:="MRP_TS_Prio
MRP_(SA:= MRP_TS_SA
MRP_OtherMRMPrio:= empty (0x00)
MRP_OtherMRMSA:= MRP_SA of the remote MRA
MRPZ Type:= MRP_Common
MRP_SequencelD:= next SequencelD
MRP_DomainUUID:= domainUUID

SendFrameReq (RPort_1, MC_TEST, SA_Port1, PRIORITY, LT, MRP-
PDU)

SendFrameReq (RPort_2, MC_TEST, SA_Port2, PRIORITY, LT, MRP-
PDU)
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Function name

Operations

TestPropagateReq(MRP_Prio,
MRP_SA)

Create MRP-PDU according to MRP_Option, subtype MRP_TestPropagate

Assignments:
MRP_Type:= MRP_Option

MRP_OUI:= ManufacturerOUl or IECOUI
MRP_SubOption1: manufacturer specific
MRP_SubOption2:

MRP_SubType:= SubTLVHeader.Type (= 0x02)

MRP_Prio:= MRP_TS_Prio
MRP_SA:= MRP_TS_SA

MRP_OtherMRMPrio:= MRP_Prio of the remote MRA who hajs higher
priority

MRP_OtherMRMSA:= MRP_SA of the remote,MRA who ha$ higher
priority

MRP_Type:= MRP_Common
MRP_SequencelD:= next SequencelD
MRP_DomainUUID:= domainUUID

SendFrameReq (RPort_1, MC<TEST, SA_Port1, PRIORITY, LT, MRP-
PDU)

SendFrameReq (RPort_2,MC_TEST, SA_Port2, PRIORITY, LT, MRP-
PDU)

TestMgrNAckIind(RPort, MRP_SA,
MRP_Prjo, MRP_BestMRM_SA)

Receive MRP-PDU\aecording to MRP_Option, Subtype MRP_TestMgrNAck

RPort:= R_\Rort

MRP_SA;= MRP_SA from MRP-PDU
MRRB-Prio:= MRP_Prio from MRP-PDU
MRP_BestMRM_SA:= MRP_SA from MRP-PDU

TestPropagatelnd(RPort,
MRP_SA, MRP_Prio,
MRP_BgstMRM_SA,
MRP_BgstMRM_Prio)

Receive MRP-PDU according to MRP_Option, Subtype
MRP_TestPropagatelnd

RPort:= R_Port

MRP_SA:= MRP_SA from MRP-PDU

MRP_Prio:= MRP_Prio from MRP-PDU
MRP_BestMRM_SA:= MRP_OtherMRMSA from MRP-PDU
MRP_BestMRM_Prio:= MRP_OtherMRMPrio from MRP-PDU

MRC_Init() MRP_MonNReturn:= 0
MRP_LNKNReturn:= MRP_LNKNRmax
AddMACFDB({RPort_1,RPort_2},{MC_TEST, MC_CONTROL},ORG)
MRP_BestMRM_SA:= HO_BestMRM_SA
MRP_BestMRM_Prio:= HO_BestMRM_Prio

MRM_Init() AddTest:= FALSE

NO_TC:= FALSE
MRP_MRM_NReturn:= 0
AddMACFDB({},{MC_TEST, MC_CONTROL},ORG)
MRP_BestMRM_SA:= MRP_TS_SA
MRP_BestMRM_Prio:= MRP_TS_Prio
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Function name

Operations

REM_PRIO_BETTER_THAN_OW
N_PRIO

Macro to check whether the priority of the remote device is higher than own
priority?

(MRP_remotePrio < MRP_myPrio) || ( (MRP_remotePrio == MRP_myPrio)
&& (MRP_remoteSA < MRP_mySA))

TRUE:= remote device has higher priority
FALSE:= local host has higher priority

REM_PRIO_BETTER_THAN_HO_
PRIO

Macro to check whether the priority of the remote device is higher than the
higher priority managers priority, recorded by own host.

(MRP_remotePrio < HO_BestMRM_Prio) ||( (MRP_remotePrio ==
HO_BestMRM_Prio) && (MRP_remoteSA < HO_BestMRM_SA))

IRUE=remote device has higher priority

FALSE:= recorded higher priority managers priority is higher

8.2.5 FDB clear timer

FDB clgar timer is an auxiliary
maching in Table 47.

Table 47 — MRP FDB clear timer

state machine. FDB clear timer shall bg according to the state

# Current Event Nejxt state
state ICondition
=>Action
1 Power On IDUE
=>
FDBClearTimer.ini
2 IDLE FDBClearTimer .expired IDUE
=>
ClearLocalFDB()

8.2.6 Topology change timer

Topology change timer isy.an auxiliary state machine. Topology change timer ghall be

according to the state machine in Table 48.
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Table 48 — MRP topology change timer

# Current Event Next
state /ICondition state
=>Action
1 Power IDLE
On
=>
TopTimer.ini
TC_NReturn:= MRP_TOPNRmax - 1
TopTimer.isRunning = FALSE
2 IDLE TopTimer expired IDLE
/TC_NReturn > 0
=>
SetupTopologyChangeReq(TC_NReturn X MRP_TOPchgT)
TC_NReturn:= TC_NReturn - 1
TopTimer.start(MRP_TOPchgT)
3 IDYE TopTimer expired IDLE
/ITC_NReturn ==
=>
TC_NReturn:= MRP_TOPNRmax - 1
CLEAR_ FDB(0)
SetupTopologyChangeReq(0)
TopTimer.isRunning = FALSE

8.2.7 MIM protocol machine

The MIM protocol machine for LC-maode, is defined in Table 50 and the MIM protocol machine
for RC-mode is defined in Table .51~ The principal behavior of both protocol machines is
shown ip Figure 14.
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Figure 14 — MRP protocol machine for MIM~\in RC-mode and LC-mode

The text below is an explanation of the overall actions performed in the states. If a difference
in the interpretation occurs between this text*and the state machine, then the state machine

supersedes.

PowerQn
Initiglization, the MIM shall startiwith the interconnection port IPort in the pqrt state

BLOICKED. Static FDB entries fof MRP multicast addresses are generated:

e In RC-mode: MC_INTEST and MC_INCONTROL. Forward MRP frames to
MC_INTEST to host.

e |n LC-mode: MC_(INCONTROL.
Forward MRP frames to MC_INCONTROL between ring ports and to host. All MRP-PDU
shal| use the highest priority (ORG).

AC_STAT1 (Awaiting Connection State 1)
Starfup, waiting for the Link Up at the interconnection port, and starting test moniforing of

the interconnection if in RC_MODE.
CHK_I(Jiterrerk-meTmm'eﬂhmemtmm'EtﬁerTm'n—Staﬂ)

The MIM has a link up at its interconnection port and shall set its MRP_InState to
interconnection open state when:

e In RC-mode: The MIM did not receive its MRP_InTest frames for a determined time or
it received an MRP_InLinkDown.

e In LC-mode: The MIM received an MRP_InLinkDown frame

CHK_IC (Check Interconnection, Interconnection Closed State)
The MIM has a link up at its interconnection port and shall set its MRP_InState to

interconnection closed state when:
e In RC-mode: The MIM receives its MRP_InTest frames

e In LC-mode: The MIM received an MRP_InLinkUp frame from an MIC which
Interconnection ID is equal to the MIMs Interconnection ID.

Local variables of the MIM protocol machine are listed in Table 49.
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Table 49 — MRP Local variables of MIM protocol machine

Name Type Meaning

RPort_1 Unsigned16 Port identification of ring port 1

RPort_2 Unsigned16 Port identification of ring port 2

IPort Unsigned16 Port identification of interconnection port

SA_Port1 OctetString[6] Ring port RPort_1 MAC source address

SA_Port2 OctetString[6] Ring port RPort_2 MAC source address

SA_IPort OctetString[6] Interconnection port IPort MAC source address

PRIORITY Unsigned8 Priority according to IEEE 802.1Q for MRP-PDU.
Sthaftbe setto ORG:

MRP_T§_SA OctetString[6] MAC source address of host

MRP_MIM_NRmax Unsigned16 Maximum retransmission count of MRP-PDU [of Type
MRP_InTest

MRP_M‘M_NReturn Unsigned16 Counter, range MRP_MIM_NRmax to 0

IN_TC_IllReturn Unsigned16 Counter, range MRP_IN_TOPNRmax to 0

MRP_IN] LNKSTAT_NReturn Unsigned16 Counter, range MRPAN_"LNKSTATNRmax to| 0

11D Unsigned16 Identification of intereonnection domain

MRP_LNK_UP Unsigned16 Constant valuetto indicate Link Up

MRP_LNK_DOWN Unsigned16 Constant-value to indicate Link Down

The MINI state machine for LC-mode shall be accordifig to Table 50.
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Table 50 — MIM State machine for LC-mode

# Current Event Next state
state ICondition
=>Action
1 PowerOn AC_STAT1
=>
InitFDB()

AddMACFDB({RPort_1,RPort_2}, {MC_INCONTROL},ORG)
AddMACFDB({local},{MC_INCONTROL}, ORG)
SetPortStateReq (IPort, BLOCKED)

IID:= interconnection identifier

2 AC_STAT1 MAUTypeChangelnd (RPort, Link_status) CHK_IC
/RPort == |Port

&& Link_status == MRP_LNK_UP

=>

SetPortStateReq(IPort, BLOCKED)
InterconnLinkStatusPollReq (MRP_IN_LNKSTATchgT)

3 AC_STAT1 MAUTypeChangelnd (RPort, Link_status) AC_STAT1
/RPort == |Port
&& Link_status == MRP_LNK_DOWN

=>

Ignore

4 AC_STAT1 InterconnLinkChangelnd(InID, Link. status, RPort) AC_BTAT1
=>
Ignore

5 AC_STAT1 InterconnTopologyChangelnd(MRP_SA, t, InID) AC_BTAT1

IMRP_SA = MRR(TS_SA
=>

ClearFDB(t)

6 AC_STAT1 InterconnTopologyChangelnd(MRP_SA, t, InID) AC_STAT1
[MRP_SA == MRP_TS_SA

=>

Ignore
7 GHK IO MAUTypeChangelnd (RPort, Link_status) CHK_10
RPort—==1Port

&& Link_status == MRP_LNK_UP
=>

Ignore

8 CHK_IO MAUTypeChangelnd (RPort, Link_status) AC_STAT1
/RPort == |Port

&& Link_status == MRP_LNK_DOWN
=>

SetPortStateReq(IPort, BLOCKED)

InterconnLinkStatusTimer.stop
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Current
state

Event
ICondition
=>Action

Next state

CHK_IO

InterconnLinkChangelnd (InID, Link_status, RPort)
/InID == 1ID

&& Link_status == MRP_LNK_UP

=>

SetPortStateReq (IPort, BLOCKED)
InterconnLinkStatusTimer.stop

InterconnTopologyChangeReq (MRP_IN_TOPchgT)

CHK_IC

10

GHAR_TO

TNterconnLinkChangend(IniD, LiNnK_status, RPort)
/InID == [ID

&& Link_status == MRP_LNK_DOWN

=>

SetPortStateReq (IPort, FORWARDING)

THR_I0

11

qHK_10

InterconnTopologyChangelnd(MRP_SA, t, InID)
/MRP_SA = MRP_TS_SA
=>

ClearFDB(t)

CHK_10

12

qHK_IO

InterconnTopologyChangelnd(MRP_SA, t, InlD)
/MRP_SA == MRP_TS_SA
=>

Ignore

CHK 10

13

qHK_IC

MAUTypeChangelnd (RPort, Link_status)
/RPort == IPort

&& Link_status == MRR_LNK_UP

=>

Ignore

CHK IC

14

GHK_IC

MAUType€hangelnd (RPort, Link_status)
/RPort =5"IPort

&& bink_status == MRP_LNK_DOWN

=>

SetPortStateReq(IPort, BLOCKED)

AC_STAT1

15

qHK_(C

InterconnLinkChangelnd(InID, Link_status, RPort)
/InID == 1ID

CHK_ 10

&& Link_status == MRP_LNK_DOWN
=>

SetPortStateReq(IPort, FORWARDING)
InterconnLinkStatusTimer.stop

InterconnTopologyChangeReq(MRP_IN_TOPchgT )

16

CHK_IC

InterconnLinkChangelnd(InID, Link_status, RPort)
/InID == 1ID

&& Link_status == MRP_LNK_UP

=>

Ignore

CHK_IC
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IMRP_SA == MRP_TS_SA

=>

# Current Event Next state
state /ICondition
=>Action
17 CHK_IC InterconnTopologyChangelnd(MRP_SA, t, InID) CHK_IC
/MRP_SA !'= MRP_TS_SA
=>
ClearFDB(t)
18 CHK_IC InterconnTopologyChangelnd(MRP_SA, t, InID) CHK_IC

Tgnore

The MINI state machine for RC-mode shall be according to Table 51.
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Table 51 — MIM State machine for RC-mode

Current
state

Event
ICondition
=>Action

Next state

PowerOn

=>

InitFDB()

AddMACFDB({RPort_1,RPort_2}, {MC_INCONTROL},ORG)
AddMACFDB({local},{MC_INCONTROL, MC_INTEST}, ORG)
SetPortStateReq (IPort, BLOCKED)InterconnTestTimer.ini

AC_STAT1

IID:= interconnection identifier

AC_STAT1

InterconnTestTimer expired
=>

Ignore

AC_STAT1

AC_STAT1

MAUTypeChangelnd (RPort, Link_status)
/RPort == |Port

&& Link_status == MRP_LNK_UP

=>

SetPortStateReq(IPort, BLOCKED)
MRP_MIM_NRmax:= MRP_IN_TSTNRmax &)1
MRP_MIM_NReturn:= 0
InterconnTestReq(MRP_IN_TSTdefaultT)

CHH_IC

AC_STAT1

MAUTypeChangelnd (RPort, Linki_status)
/RPort == |Port

&& Link_status == MRP_ENK_DOWN

=>

Ignore

AC_STAT1

AC_STAT1

InterconnTestlnd (MRP_SA, RPort, InID)
/MRP_SA == MRP_TS_SA

=>

SetRortStateReq(IPort, BLOCKED)
MRP_MIM_NRmax:= MRP_IN_TSTNRmax — 1
MRP_MIM_NReturn:= 0
InterconnTestReq(MRP_IN_TSTdefaultT)

CHH_IC

ACSTATY

InterconnTestind (MRP SA_RPort_InlD)
/MRP_SA = MRP_TS_SA

&& RPort == RPort_1

=>

InterconnForwardReq(RPort_2)

AC_STAT1

AC_STAT1

InterconnTestind (MRP_SA, RPort, InID)
/MRP_SA = MRP_TS_SA

&& RPort == RPort_2

=>

InterconnForwardReq(RPort_1)

AC_STAT1
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Current
state

Event
ICondition
=>Action

Next state

AC_STAT1

InterconnLinkChangelnd(InID, Link_status, RPort)
=>

Ignore

AC_STAT1

AC_STAT1

InterconnTopologyChangelnd(MRP_SA, t, InID)
/MRP_SA !'= MRP_TS_SA
=>

ClearFDB(t)

AC_STAT1

10

AC STATT

InterconnTopologyChangelnd(MRP_SA, t, InID)
/MRP_SA == MRP_TS_SA
=>

Ignore

AC BTAT1

11

dHK_10

InterconnTestTimer expired
=>

InterconnTestReq(MRP_IN_TSTdefaultT)

CHK_10

12

qHK_10

MAUTypeChangelnd (RPort, Link_status)
/RPort == |Port

&& Link_status == MRP_LNK_UP

=>

Ignore

CHK_10

13

qHK_IO

MAUTypeChangelnd (RPort, Link\Status)

/RPort == |Port

&& Link_status == MRP_LNKZDOWN

=>

SetPortStateReq(lPort, BLOCKED)
InterconnTopalogyChangeReq(MRP_IN_TOPchgT)
InterconnTestReq(MRP_IN_TSTdefaultT)

AC_BTAT1

14

qHK_IO

InterconnTestind (MRP_SA, RPort, InID)
/MRPZSA == MRP_TS_SA

=>

SetPortStateReq (IPort, BLOCKED)
MRP_MIM_NRmax:= MRP_IN_TSTNRmax — 1
MRP_MIM_NReturn:= 0

CHK_IC

InterconnTopologyChangeReq (MRP_IN_TOPchgT)
InterconnTestReq (MRP_IN_TSTdefaultT)

15

CHK_IO

InterconnTestind (MRP_SA, RPort, InID)
/MRP_SA = MRP_TS_SA

&& RPort == RPort_1

=>

InterconnForwardReq(RPort_2)

CHK_IO

16

CHK_IO

InterconnTestind (MRP_SA, RPort, InID)
/MRP_SA = MRP_TS_SA

&& RPort == RPort_2

=>

InterconnForwardReq(RPort_1)

CHK_IO
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Current
state

Event
ICondition
=>Action

Next state

17

CHK_IO

InterconnLinkChangelnd(InID, Link_status, RPort)
/InID == 1ID

&& Link_status == MRP_LNK_UP

=>

InterconnTestReq(MRP_IN_TSTdefaultT)

CHK_IO

18

CHK_IO

InterconnLinkChangelnd(InID, Link_status, RPort)
/Link_status == MRP_LNK_DOWN

CHK_IO

=>

Ignore

19

qHK_IO

InterconnTopologyChangelnd(MRP_SA, t, InID)
/MRP_SA !'= MRP_TS_SA
=>

ClearFDB(t)

CHK 10

20

qHK_10

InterconnTopologyChangelnd(MRP_SA, t, InID)
/MRP_SA == MRP_TS_SA
=>

Ignore

CHK_ 10

21

GHK_IC

InterconnTestTimer expired

/MRP_MIM_NReturn >= MRP_MIM_NRmax

=>

SetPortStateReq (IPort, FORWARDING)
MRP_MIM_NRmax:= MRPA\NN_TSTNRmax — 1
MRP_MIM_NReturn:=.0
InterconnTopology€hangeReq (MRP_IN_TOPchgT)
InterconnTestReq (MRP_IN_TSTdefaultT)

CHK 10

22

qHK_IC

InterconnTestTimer expired
/MRP(MIM_NReturn < MRP_MIM_NRmax

=x

MRP_MIM_NReturn:= MRP_MIM_NReturn + 1
InterconnTestReq (MRP_IN_TSTdefaultT)

CHK_IC

23

qHK. (C

MAUTypeChangelnd (RPort, Link_status)
/RPort == |Port

CHK_IC

&& Link_status == MRP_LNK_UP
=>

Ignore

24

CHK_IC

MAUTypeChangelnd (RPort, Link_status)

/RPort == |Port

&& Link_status == MRP_LNK_DOWN

=>

SetPortStateReq(IPort, BLOCKED)
InterconnTopologyChangeReq(MRP_IN_TOPchgT)
InterconnTestReq(MRP_IN_TSTdefaultT)

AC_STAT1
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# Current Event Next state
state ICondition
=>Action
25 CHK_IC InterconnTestind (MRP_SA, RPort, InID) CHK_IC

/MRP_SA == MRP_TS_SA

=>

MRP_MIM_NRmax:= MRP_IN_TSTNRmax — 1
MRP_MIM_NReturn:= 0

26 CHK_IC InterconnTestind (MRP_SA, RPort, InID) CHK_IC
/MRP_SA = MRP_TS_SA

Z& RPOIT == RPOTT_1T

=>
InterconnForwardReq(RPort_2)
27 GHK_IC InterconnTestind (MRP_SA, RPort, InID) CHK_IC
/MRP_SA = MRP_TS_SA
&& RPort == RPort_2

=>
InterconnForwardReq(RPort_1)
28 GHK_IC InterconnLinkChangelnd(InID, Link_status, RPort) CHK_10
/InID == 1ID

&& Link_status == MRP_LNK_DOWN

=>
SetPortStateReq(IPort, FORWARDING)
InterconnTopologyChangeReq(MRP_IN_TOPchgT)
29 gHK_IC InterconnLinkChangelnd(InlD; Link_status, RPort) CHHK_IC
/InID == 1ID

&& Link_status ==-MRP_LNK_UP

=>

MRP_MIMyNRmax:= MRP_IN_TSTNRmax — 1
Interconh TopologyChangeReq (MRP_IN_TOPchgT)
30 gHK_IC IntereonnTopologyChangelnd(MRP_SA, t, InID) CHHK_IC
/MRP_SA = MRP_TS_SA

=>
ClearFDB(t)
31 GHKMC InterconnTopologyChangelnd(MRP_SA, t, InID) CHK_IC
/MRP_SA == MRP_TS_SA

=>

Ignore

8.2.8 MIC protocol machine

The MIC protocol machine for LC-mode is defined in Table 53 and the MIC protocol machine
for RC-mode is defined in Table 54. The principal behavior of the protocol machine is shown
in Figure 15.
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Figure 15 — MRP protocol machine for MIC'in RC-mode and LC-mode

The text below is an explanation of the overall actions performed in the states. If a difference
in the interpretation occurs between this text*and the state machine, then the state machine

supersedes.

PowerQn
Initiglization, the MIC shall start\with the interconnection port IPort in the pqgrt state

BLOICKED. Static FDB entries fof MRP multicast addresses are generated:
e In RC-mode: MC_INTEST and MC_INCONTROL. Forward MRP frames to
MC_INTEST between ring ports and to the interconnection port.
e |In LC-mode: MC_(INCONTROL.

Forward MRP frames to MC_INCONTROL in both modes between ring ports and [to host.
All MRP-PDU shall use the highest priority (ORG).

AC_STAT1 (Awaiting Connection State 1)
Starjup, waiting for the Link Up at the interconnection port.

PT (Paqs Through)
Temporary statewhitesigmatimg Himkup cthranges:
IP_IDLE (Interconnection Port Idle state)
This state shall be reached if the interconnection port has a link and its port state is set to
FORWARDING.

Local variables of the MIC protocol machine are listed in Table 52.
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Table 52 — MRP Local variables of MIC protocol machine

Name Type Meaning
RPort_1 Unsigned16 Port identification of ring port 1
RPort_2 Unsigned16 Port identification of ring port 2
IPort Unsigned16 Port identification of interconnection port
SA_Port1 OctetString[6] Ring port RPort_1 MAC source address
SA_Port2 OctetString[6] Ring port RPort_2 MAC source address
SA_IPort OctetString[6] Interconnection port IPort MAC source address
PRIORITY Unsigned8 Priority according to IEEE 802.1Q for MRP-PDU. Shall be

set to ORG.

MRP_TS| SA OctetString[6] MAC source address of host
11D Unsigned16 Identification of interconnection domajn
MRP_InYNKNReturn Unsigned16 Counter, Range MRP_IN_LNKNRmax'to 0
MRP_LNK_UP Unsigned16 Constant value to indicate Link Up
MRP_LNK_DOWN Unsigned16 Constant value to indicate Link Down

The MIQ state machine for LC-mode shall be according to Table 53.
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Table 53 — MIC State machine for LC-mode

Current Event Next state
state ICondition
=>action
PowerOn AC_STAT1
=>
InitFDB()

AddMACFDB({RPort_1,RPort_2}, {MC_INCONTROL},ORG)
AddMACFDB({local},{MC_INCONTROL},ORG)
SetPortStateReq (IPort, BLOCKED)

InterconnUpTimer.ini

InterconnDownTimer.ini

IID:= interconnection identifier

IAC_STAT1 InterconnDownTimer expired AC_STAT1
/IMRP_InLNKNReturn ==
=>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax

IAC_STAT1 InterconnDownTimer expired AC_STAT1
/MRP_InLNKNReturn > 0

=>

MRP_InLNKNReturn:= MRP_InLNKNReturn - 1
InterconnDownTimer.start(MRP_IN.LNKdownT)

InterconnLinkChangeReq (MRP.{ENK_DOWN, MRP_InLNKNReturn
X MRP_IN_LNKdownT)

IAC_STAT1 MAUTypeChangelnd (RPort, Link_status) PT
/RPort == |Port

&& Link_status =="MRP_LNK_UP

=>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax
InterconnDownTimer.stop
InterconnUpTimer.start(MRP_IN_LNKupT)

InterconnLinkChangeReq (MRP_LNK_UP, MRP_InLNKNReturn X
MRP_IN_LNKupT)

AC_STAT MAUTypeChangelnd (RPort, Link_status) AC_STAT1
/Link_status == MRP_LNK_DOWN

=>

fgmnore
AC_STAT1 InterconnTopologyChangelnd(MRP_SA, t, InID) AC_STAT1
/InID == [ID

=>

InterconnDownTimer.stop

AC_STAT1 InterconnLinkStatusind (InID, RPort) AC_STAT1
/InID == 11D
=>

InterconnLinkChangeReq (MRP_LNK_DOWN, 0)
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Current
state

Event
/ICondition
=>action

Next state

PT

InterconnUpTimer expired
/MRP_InLNKNReturn ==

=>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax
SetPortStateReq (IPort, FORWARDING)

IP_IDLE

PT

InterconnUpTimer expired

/MRP_InLNKNReturn > 0

PT

MRP_InLNKNReturn:= MRP_InLNKNReturn — 1
InterconnUpTimer.start(MRP_LNKupT)

InterconnLinkChangeReq (MRP_LNK_UP, MRP_InLNKNReturn X
MRP_IN_LNKupT)

10

PT

MAUTypeChangelnd (RPort, Link_status)
/RPort == |Port

&& Link_status == MRP_LNK_DOWN

=>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax
InterconnUpTimer.stop

SetPortStateReq (IPort, BLOCKED)
InterconnDownTimer.start(MRP_IN{ENKdownT)

InterconnLinkChangeReq (MRRLENK_DOWN, MRP_InLNKNReturn
X MRP_IN_LNKdownT)

AC_STAT1

11

PT

MAUTypeChangelnd (RPRort; Link_status)
/Link_status == MRP_ENK_UP
=>

Ignore

PT

12

PT

InterconnTopologyChangelnd(MRP_SA, t, InID)
/InIDe==MID

>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax
InterconnUpTimer.stop

SetPortStateReq (IPort, FORWARDING)

IP_IDLE

13

PT

InterconnLinkStatusind (InID, RPort)
/InID == 1ID

PT

=>

InterconnLinkChangeReq (MRP_LNK_UP, 0)

14

IP_IDLE

MAUTypeChangelnd (RPort, Link_status)
/RPort == |Port

&& Link_status == MRP_LNK_DOWN

=>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax
SetPortStateReq (IPort, BLOCKED)
InterconnDownTimer.start(MRP_IN_LNKdownT)

InterconnLinkChangeReq (MRP_LNK_DOWN, MRP_InLNKNReturn
X MRP_IN_LNKdownT)

AC_STAT1
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# Current Event Next state
state /Condition
=>action

15 IP_IDLE MAUTypeChangelnd (RPort, Link_status) IP_IDLE
&& Link_status == MRP_LNK_UP
=>
Ignore

16 IP_IDLE InterconnTopologyChangelnd(MRP_SA, t, InID) IP_IDLE
/InID == 1ID
=>
lgror

17 IP_IDLE InterconnLinkStatusind (InID, RPort) IR_IDLE
/InID == 1ID
=>
InterconnLinkChangeReq (MRP_LNK_UP, 0)
InterconnForwardReq(IPort)

18 IP_IDLE InterconnLinkChangelnd(InID, LinkStatus, RPort) IP_IDLE
/RPort = IPort
&& InID == 1ID
=>
InterconnForwardReq(IPort)

The MIQ state machine for RC-mode shall be accerding to Table 54
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Table 54 — MIC State machine for RC-mode

# Current
state

Event
ICondition
=>Action

Next

state

1 PowerOn

=>

InitFDB()

AddMACFDB({RPort_1,RPort_2,IPort}, {MC_INTEST},ORG)
AddMACFDB({RPort_1,RPort_2}, {MC_INCONTROL},ORG)
AddMACFDB({local},{MC_INCONTROL},ORG)

AC_STAT1

SetPortStateReq (IPort, BLOCKED)
InterconnUpTimer.ini
InterconnDownTimer.ini

IID:= interconnection identifier

2 AC_STAT1

InterconnDownTimer expired
/MRP_InLNKNReturn ==
=>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax

AC_S

AT

3 AC_STAT1

InterconnDownTimer expired
/IMRP_InLNKNReturn > 0

=>

MRP_InLNKNReturn:= MRP_InLNKNReturn — 1
InterconnDownTimer.start(MRP.UN_LNKdownT)

InterconnLinkChangeReq (MRP_LNK_DOWN, MRP_InLNKNReturn
X MRP_IN_LNKdownT)

AC_S

AT

4 AC_STAT1

MAUTypeChangelnd (RPort, Link_status)
/RPort == |Port

&& Link_status'5= MRP_LNK_UP

=>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax
InterconnDownTimer.stop
InterconnUpTimer.start(MRP_IN_LNKupT)

InterconnLinkChangeReq (MRP_LNK_UP, MRP_InLNKNReturn X
MRP_IN_LNKupT)

PT

5 AC_STAT

MAUTypeChangelnd (RPort, Link_status)
/Link_status == MRP_LNK_DOWN

AC_S

AT

Ignore

6 AC_STAT1

InterconnTopologyChangelnd(MRP_SA, t, InID)
/InID == [ID
=>

InterconnDownTimer.stop

AC_STAT1

InterconnUpTimer expired
/MRP_InLNKNReturn ==

=>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax
SetPortStateReq (IPort, FORWARDING)

IP_IDLE



https://iecnorm.com/api/?name=66133a13fb31ce9e9af350b92ff88ded

- 122 - IEC 62439-2:2016 © IEC 2016

Current
state

Event
/ICondition
=>Action

Next state

PT

InterconnUpTimer expired
/MRP_InLNKNReturn > 0

=>

MRP_InLNKNReturn:= MRP_InLNKNReturn — 1
InterconnUpTimer.start(MRP_LNKupT)

InterconnLinkChangeReq (MRP_LNK_UP, MRP_InLNKNReturn X
MRP_IN_LNKupT)

PT

PT

MAUTypeChangelnd (RPort, Link_status)

AC_STAT1

/RPort == |Port

&& Link_status == MRP_LNK_DOWN

=>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax
InterconnUpTimer.stop

SetPortStateReq (IPort, BLOCKED)
InterconnDownTimer.start(MRP_IN_LNKdownT)

InterconnLinkChangeReq (MRP_LNK_DOWN, MRP:NLNKNReturn
X MRP_IN_LNKdownT)

10

PT

MAUTypeChangelnd (RPort, Link_status)
/Link_status == MRP_LNK_UP
=>

Ignore

PT

11

PT

InterconnTopologyChangelnd(MRP_SA, t, InID)
/InID == |ID

=>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax
InterconnUpTimer.stop

SetPortStateReq (IPort, FORWARDING)

IP_IDLE

12

IP_IDLE

MAUTypeChangelnd (RPort, Link_status)
[RRort == |Port

&& Link_status == MRP_LNK_DOWN

=>

MRP_InLNKNReturn:= MRP_IN_LNKNRmax
SetPortStateReq (IPort, BLOCKED)
InterconnDownTimer.start(MRP_IN_LNKdownT)

AC_STAT1

InterconnLinkChangeReq (MRP_LNK_DOWN, MRP_InLNKNReturn
X MRP_IN_LNKdownT)

13

IP_IDLE

MAUTypeChangelnd (RPort, Link_status)
&& Link_status == MRP_LNK_UP
=>

Ignore

IP_IDLE

14

IP_IDLE

InterconnTopologyChangelnd(MRP_SA, t, InID)
/InID == [ID
=>

Ignore

IP_IDLE
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Current Event Next state
state /Condition
=>Action
15 IP_IDLE InterconnLinkChangelnd(InID, LinkStatus, RPort) IP_IDLE
/RPort = IPort
&& InID == |ID
=>
InterconnForwardReq(IPort)
8.2.9 MIM and MIC functions

The MINI and MIC functions shall be according to Table 55.
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Table 55 — MRP Interconnection functions

Function name

Operations

Intercon

nTestReq (time)

SetuplinterconnTestReq()

InterconnTestTimer.start(time)

SetuplinterconnTestReq()

Create MRP-PDU according MRP_InTest

Assignments:
MRP_Type:= MRP_InTest
MRP_InID:= IID

MRP_PortRole:= frame sent on primary ring port or secondaryuring
interconnection port

MRP_InState:= actual interconnection state

MRP_Transition:= actual number of transitions betweger interconns
open state and interconnection closed state

MRP_TimeStamp:= actual local counter value

MRP_Type:= MRP_Common
MRP_SequencelD:= next Sequenceld
MRP_DomainUUID:= domainUU1D
MRP_Type:= MRP_End

SendFrameReq (IPort, MC_INTEST, SA_IPort, PRIORITY, LT, MR

SendFrameReq (RRort_1, MC_INTEST, SA_Port1, PRIORITY, LT,
PDU)

SendFrameReq (RPort_2, MC_INTEST, SA_Port2, PRIORITY, LT,
PDU)

port or

ction

P-PDU)
MRP-

MRP-

InterconpTestind (MRP_SA, RPort, | Receive.MRP-PDU according MRP_InTest
IniD) MRP,"SA:= MRP_SA from MRP-PDU
RPort:= port which received this packet
InID:= MRP_InID from MRP-PDU
InterconhForwardReq(RPort) Function to send the received MRP-PDU at port RPort.
InterconhTopologyChangeReq(time)| SetuplnterconnTopologyChangeReq(MRP_IN_TOPNRmax X time)

if time ==
ClearLocalFDB()

else

InterconnTopTimer.start(MRP_IN_TOPchgT)
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Function name

Operations

SetuplnterconnTopologyChangeRe

q(time)

Create MRP-PDU according MRP_InTopologyChange

Assignments:

MRP_Type:= MRP_InTopologyChange
MRP_InID:= IID

MRP_SA:= MRP_TS_SA

MRP_Interval:= time

MRP_Type:= MRP_Common

MRP_SequencelD:= next SequencelD
MRP_DomainUUID:= domainUUID
MRP_Type:= MRP_End

SendFrameReq (RPort_1, MC_INCONTROL, SA Part1, PRIORITY,
MRP-PDU)

SendFrameReq (RPort_2, MC_INCONTROL, SA_Port2, PRIORITY
MRP-PDU)

SendFrameReq (IPort, MC_INCONTROL,"SA_IPort, PRIORITY, LT]
PDU)

LT,

, LT,

, MRP-

Intercon
_SA, tim

hTopologyChangelnd(MRP
e, InID)

Receive MRP-PDU according MRP_InTopologyChange

MRP_SA:= MRP_SA from MRP-PDU
time:= MRP_Interval from MRP-PDU
InID:= MRP_InID*frem MRP-PDU

Intercon
us, time

hLinkChangeReq(LinkStat

Create MRP-RBU according MRP_InLinkUp or MRP_InLinkDown

Assignfents:
if. LinkStatus == MRP_LNK_UP
MRP_Type:= MRP_LinkUp
else
MRP_Type:= MRP_LinkDown

MRP_InID:= IID
MRP_SA:= MRP_TS_SA

MRP_PortRole:=:= frame sent on primary ring port or secondary ri
or interconnection port

ng port

MRP Interval'= time

MRP_Type:= MRP_Common
MRP_SequencelD:= next SequencelD
MRP_DomainUUID:= domainUUID
MRP_Type:= MRP_End

SendFrameReq (RPort_1, MC_INCONTROL, SA_Port1, PRIORITY, LT,

MRP-PDU)

SendFrameReq (RPort_2, MC_INCONTROL, SA_Port2, PRIORITY, LT,

MRP-PDU)

SendFrameReq (IPort, MC_INCONTROL, SA_IPort, PRIORITY, LT, MRP-

PDU)
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Function name Operations

InterconnLinkChangelnd(InID, Receive MRP-PDU according MRP_InLinkDown or MRP_InLinkUp
LinkStatus, RPort)
InID:= MRP_InID from MRP-PDU
RPort:= port which received this packet
if MRP_Type == MRP_InLinkUp
LinkStatus:= MRP_LNK_UP
else
LinkStatus:= MRP_LNK_DOWN

InterconnLinkStatusPollReq(time) SetuplnterconnLinkStatusPollReq()

If time >0
InterconnLinkStatusTimer.start(MRP_IN_LNKSTATchgT)

SetuplnferconnLinkStatusPollReq( Create MRP-PDU according MRP_In_LinkStatusPollIRequest
)

Assignments:

InID:= 11D
MRP_SA:= MRP_TS_SA
MRP_PortRole:=:= frame sent on primaryfing port or secondary ripg port

or interconnection port

MRP_Type:= MRP_Common
MRP_SequencelD:= next'SequencelD
MRP_DomainUUID:=_domainUUID
MRP_Type:= MRR\End

SendFrameReq (RPort_1, MC_INCONTROL, SA_Port1, PRIORITY|, LT,
MRP-PDU)

SendFrameReq (RPort_2, MC_INCONTROL, SA_Port2, PRIORITY|, LT,
MRP-~PDU)

InterconpLinkStatusind(IniID, Receive MRP-PDU according MRP_InLinkStatusPoll
RPort)

InID:= MRP_InID from MRP-PDU

RPort:= port which received this packet

MAUTypgeChangelnd(RPort, Receive a local link change indication.
Link_stajtus)
RPort:= port which caused the local link change indication.

Link_status:= MRP_LNK_UP or MRP_LNK_DOWN (depends on the the
local link change indication)

SetPortStateReq(RPort, Status) Function to set the port status of RPort to Status
ClearFDB(time) FDBClearTimer.start(time)
ClearLocalFDBY() Function to clear the FDB within the MRP node. The learning of source

addresses from ingress frames, which were sent out before the topology
change was indicated, shall be prevented

InitFDB() Function to initialize Filtering Database

AddMACFDB(Destination, MAC- Function to add Static Filtering Entries (MAC-Address) in the FDB with

Address, Priority) Priority and Destination. The term local in the state diagram means a
connection to the Higher-Layer Entity (see IEEE 802.1D).

SendFrameReq(RPort, Function to send an MRP-PDU at port RPort with the SourceAddress and

DestinationAddress, LT to the DestinationAddress. Priority used in the TagControlinformation is

SourceAddress, Priority, LT, MRP- | coded in the frame if VLAN is used
PDU)
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8.2.10 Interconnection Topology Change timer

Interconnection topology change timer is an auxiliary state machine. Interconnection topology
change timer shall be according to the state machine in Table 56.

Table 56 — MRP Interconnection topology change timer

# Current Event Next
state /Condition state
=>Action
1 PowerOn IDLE

=>

InterconnTopTimer.ini

IN_TC_NReturn:= MRP_IN_TOPNRmax — 1

2 IDUE InterconnTopTimer expired IDLE
/IN_TC_NReturn > 0

=>

SetuplnterconnTopologyChangeReq (IN_TC_NReturn X MRP_IN{TOPchgT)
IN_TC_NReturn:= IN_TC_NReturn - 1
InterconnTopTimer.start(MRP_IN_TOPchgT)

3 IDYE InterconnTopTimer expired IDLE
/IN_TC_NReturn ==

=>

IN_TC_NReturn:= MRP_IN_TOPNRmax = 1
ClearFDB(0)
SetuplinterconnTopologyChangeReq*(0)

8.2.11 | Interconnection Link Status:Poll timer

Interconnection link status poll timer is an auxiliary state machine. Interconnection link status
poll timgr shall be according to the state machine in Table 57.
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Table 57 — MRP Interconnection link status poll timer

# Current Event Next
state ICondition state
=>Action
1 PowerOn IDLE

=>

InterconnLinkStatusTimer.ini

MRP_IN_LNKSTAT_NReturn:= MRP_IN_LNKSTATNRmax — 1
2 IDLE InterconnLinkStatusTimer expired IDLE
/MRP_IN_LNKSTAT_NReturn > 0

=>

SetuplnterconnLinkStatusPollReq ()
MRP_IN_LNKSTAT_NReturn:= MRP_IN_LNKSTAT_NReturn - 1
InterconnLinkStatusTimer.start(MRP_IN_LNKSTATchgT)

3 IDYE InterconnLinkStatusTimer expired IDLE
/MRP_IN_LNKSTAT _NReturn ==
=>

MRP_IN_LNKSTAT_NReturn:= MRP_IN_LNKSTATNRma%.— 1

SetuplnterconnLinkStatusPollReq ()

9 MRP installation, configuration and repair

9.1 Rling port and Interconnection port parameters

Ring poft parameterization for the MRM and all MRC in a ring shall comply with the |settings
from Taple 58.

MRP Inferconnection port parameterization for the MIM and all MIC in an interconnection shall
comply with the settings from Table 58.

Table 58 — MRP Network/Connection parameters

Parameter Value
Link spegd The link speed shall be at least 100 Mbit/s
Duplex sptting Ring ports and the Interconnection port shall operate in

full duplex mode, Administrative mode of a portimay be
set to autonegotiation, but negotiated value (oper mode)
shall be full duplex

9.2 Ring topology parameters

The number of nodes participating in a ring shall not exceed 50.

NOTE 1 For more than this number of nodes in a ring, the maximum recovery time can be exceeded and the ring
can become instable.

NOTE 2 For 10 ms maximum recovery time, the number of nodes can be lower than the above mentioned (see 9.9
for details).

9.3 MRM parameters

The MRM defines with its parameter set the maximum recovery time of a ring. Table 59
specifies four consistent sets of parameters for a maximum ring recovery time of 500 ms,
200 ms, 30 ms and 10 ms.
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NOTE Additional consistent parameter sets for shorter or longer maximum recovery times can be supported in an
MRM and MRC. The designer is responsible for the consistency for all parameters in Clause9 (see the examples
shown in 9.9). The installer is responsible for the consistency of all nodes in the ring.

Table 59 — MRP MRM parameters

Parameter Max. recovery time Meaning

500 ms 200 ms 30 msP 10 msP

MRP_TOPchgT 20 ms 10 ms 0.5 ms 0.5 ms Topology Change (Clear Address Table)
request interval

MRP_TOPNRmax 3 3 3 3 Topology Change (Clear Address Table)
repeat count

MRP_TS$TEshortT 30-ms 10-ms 1 msS 0.5 msS MRP_Test-short-interval

MRP_TgTdefaultT 50 ms 20 ms 3.5 ms® 1 ms® MRP_Test default interval

MRP_T§TNRmax 5 3 3 3 MRP_Test monitoring count

MRP_TYTExtNRma 15 N.A® N.A.2 N.A.2 MRP_Test extended mopitoring dount

X (option)

a8  The following are required: The option "Non-blocking MRC supported" shall be set toyFALSE for max
recojery time of 200 ms, 30 ms and 10 ms. All MRC shall support blocking mode. MRP_TSTExtNRmpx not
applfcable.

b The [10 ms and 30 ms recovery time puts additional restrictions on the caple’[ghgth and on the reactipn time
of edch client in the network (see 9.4 and 9.9 for details).

¢ To rgduce the load on network devices in case of “RING_OPEN” error'(e.g. due to poor configuration), the
intervals for MRP_TSTshortT and MRP_TSTdefaultT may be configlred to take higher values in this [case.

9.4 MRC parameters and constraints

Table 60 specifies the MRC parameter sets (used-for all four MRM parameter sets).

Table 60 — MRP MRC parameters

Parameter Max. recovery time Max. recovery time Meaning
500 ms and 200-ms 30 ms and 10 ms
MRP_LNKdownT 20(ms 1 ms Link Down Timer inferval
MRP_LNKupT 20.ms 1ms Link Up Timer interyal
MRP_LNKNRmax 4 4 Link Change (Up ol Down)
count

NOTE 1 |These parameters are computed under the assumption that the traffic load in the ring does npt exceed
90 %.

For the 10/ms’and 30 ms recovery time, the MRC shall guarantee:

— fastilush of its FDB, see 9.9 for detalils;
— port state transition (e.g. from BLOCKED to NONBLOCKED): < 0,5 ms
— design for a short reaction time of a switch to an event to support quick reconfiguration.

NOTE 2 The measuring of some of these parameters can be done according to IEC 62439-1:2010 and
IEC 62439-1:2010/AMD1:2012, Clause 8.

9.5 MRA compatibility to earlier Automanager protocol version

In addition to the MRA functionality described in this document, a user of MRA capable
devices may claim support for the earlier Automanager protocol version for backward
compatibility reasons.

The migration path to the standard Automanager function may be one of the following:
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o the ring topology does not use the Automanager capabilities and all devices shall be
configured manually to the role of either MRM or MRC. Only one device shall be
configured to the role of MRM, the other devices shall be configured to the role of MRC;

o the ring topology uses the Automanager functionality described in this standard. Legacy
devices not supporting the Automanager as defined in this standard shall be manually
configured to the role of MRC. Devices supporting the Automanager functionality as

def

ined in this standard may participate in the voting process and vote the MRM;

e the ring topology uses the earlier Automanager protocol which is not fully compliant with
the Automanager functionality described in this standard. In this case it is necessary for
migration purposes, that devices according to this standard support the additional

9.6 Interconnection topology parameters
The intgrconnection links between two MRP rings shall not contain further nodes.

NOTE Tpe connected rings become instable if an MRC in an interconnection link détects a failure of g
and notifigs this change by sending an MRP_LinkDown frame to the ring.

9.7 MIM parameters
The MIM defines with its set of parameters the maximum recovery time of ¢

interco
interco

NOTE Afditional consistent parameter sets for shorter or longer\maximum recovery times can be suppo
MIM and [MIC. The designer is responsible for the consistency-for all parameter in Clause 9 (see the
shown in P.9). The installer is responsible for the consistency’of all nodes in the ring and in the ring interc

tects the installed base of field devices.

nnection. Table 61 specifies two consistent sets<{of parameters for maximu
nection recovery times of 500 ms and 200 ms.

Table 61 — MRP MIM parameters

lution is
ind thus

ring port

n MRP
m MRP

rted in an
examples
bnnection.

Parameter Max. recovery_time Meaning

500 ms 200 ms

MRP_|

N| TOPchgT 20 ms 10 ms Interconnection Topology Change (Clear Addrg
Table) request interval

MRP_|

N|_ TOPNRmax 3 3 Interconnection Topology Change (Clear Addrg
Table) repeat count

MRP_|

N| TSTdefaultT 50 ms® 20 ms® MRP_InTest default interval

MRP_|

N|_ TSTNRmax 8 8 MRP_InTest monitoring count

MRP_|

Nl LNKSTATchgT 20 ms 20 ms Interconnection Link Status Poll interval

MRP_|
X

N[ LNKSTATNRma 8 8 MRP_InLinkStatusPoll monitoring count

2 To

reduce the load on netwaork devices in case of “INTERCONNFECTION OPEN” (e g due to poor

configuration), the interval for MRP_IN_TSTdefaultT may be configured to take higher values in this case.

9.8

MIC parameters and constraints

Table 62 specifies the MIC parameter sets (used for all MIM parameter sets).
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Table 62 — MRP MIC parameters

Parameter Max. recovery time Meaning
500 ms and 200 ms
MRP_IN_LNKdownT 20 ms Interconnection Link Down Timer interval
MRP_IN_LNKupT 20 ms Interconnection Link Up Timer interval
MRP_IN_LNKNRmax 4 Interconnection Link Change (Up or Down) count

NOTE These parameters are computed under the assumption that the traffic load in the ring and in the ring
interconnection does not exceed 90 %.

NOTE The measuring of some of these parameters can be done according to IEC 62439-1:2010 and
IEC 62439-1:2010/AMD1:2012, Clause 8.

9.9 Clalculation of MRP ring recovery time
9.91 Overview

For a rg¢covery time of 10 ms, the actual recovery time of the network also depends on the
number|of participating devices. The forwarding time of each deviceyand the delay frames
experience while travelling through the ring network needs to be accotinted for. To dalculate
an actuagl figure for the reconfiguration time of a network, the following formulas desgribed in
9.9.2 cdn be used. In 9.9.3, a calculation example is given for awerst case scenario. |n 9.9.4,
an example is given to achieve the best possible reconfiguration time for 50 devices with the
consistgnt set of parameters for 30 ms.

NOTE BEcause of the high frequency of test frames for 10 ms and 30 ms recovery time, the likelihgod of the
detection|of an error via the test frames is higher than the detection via Link Down messages. Therefore, a
possible fpster detection via Link Down messages is not the subject of the following calculations.

9.9.2 Deduction of formula

The actpal ring recovery time is dependention different variables, that all have to be factored
in:

An MRM detects a failure of the(ring after not receiving its test frames for a defined time
period. TThis time T4, is described by the following formula:

Tiest = WRP_TSTdefaultFx"MRP_TSTNRmax
where

MRP_T$8TdefaultT and MRP_TSTNRmax are parameters according to Table 59.

The totgl\time an MRM needs to detect a failure is not only Ty.4¢, but also the dead time from
the time of the actual moment a failure in the network occurs till the last reception of a test
frame at the MRM. The actual moment of failure can be anywhere between the passing of the
last MRM test frame at the point of failure prior to failure and the expected time of arrival of
the next test frame at the point of failure, which will not be transmitted anymore. Because the
exact point of failure in the topology cannot be predetermined, the time an MRP test frame
takes to travel through the whole ring, T4 shall be taken as a basis to calculate this dead
time:

Tring = N x (Tswitch + Tqueue + Tpit + Tiine)
where
N is the total number of participating ring devices;

Tswitch is the delay introduced by each switching node;
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Tqueue is the delay introduced by a frame that is being transmitted to the network, thus
delaying the transmission of the MRP test frame, even if the MRP test frame is handled in a

high priority switch queue;

Tpit is the time a device needs to send and receive MRP test traffic (typically 5,12 us at
100 Mbit/s Ethernet for a 64 octets frame);

Tiine is the propagation delay of the frames on the physical medium. If the distance between
the switching nodes is not exceptionally large, this can be neglected.

Consequently, the actual time from the occurrence of the failure to its detection in the MRM,
Tyetects iS-calculated as follows:

Tdetect T Ttest + Tring or
Tyetect T MRP_TSTdefaultT x MRP_TSTNRmax + N x (Tgyitch + Tqueue + Tpit * Tiine)-

After th¢ detection of the failure, the MRM starts to transmit topology.change frames tg initiate
an FDB|flush in the ring devices after a hold down time T, 4. This-time needs to be gdded to
the tota| reconfiguration time. In a worst case scenario, the time~“a topology change frame
needs tp reach all devices in the ring is also T,;,4, because the MRP_TopologyChange frame,
analogolus to the MRP_Test frame, may have to travel through the whole ring. The {ime the
last deyice needs to flush its FDB, Teps, needs to bexXadded, because the ring|is only
operatidnal after the last device has flushed its FDB) all other devices have flushed their
FDBs sgoner. So the time for the ring to reconfigure is.extended by the following Tﬂus,ﬁ

Ttiush =|Thotd + Tring + TFDB
where
Thoida = MRP_TOPchgT x MRP_TOPNRmax, taken from Table 61;

Tepg is the time a device needs_to flush its FDB.

For the fotal reconfiguration time of the ring T,o¢, Tyetect @aNd Tusn Ne€d to be added:

Trec = Tdetect + Tflush or

Trec = MRP_TSiTdefaultT x MRPTSTNRmax + 2 x N x (T
+ Thold

switch T Tqueue + Tbit + Tline + TFDB

EXAMPLE Calculation with the consistent set of parameters for 10 ms recovery time:
MRP_TSTdefaultT = 1 ms

MRP_TSTNRmax = 3

N =50

Tswitch = 10 us

Tqueue = 0, assuming that the MRP frames in the high priority queue are not delayed by any

frames already in the buffer of a ring device and being transmitted on the network.
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Tiine = 0,5 us for 100 m cable between every two network devices

TFDB = 500 HS

Thoia = 0,5 ms x 3, according to the consistent set of parameters for 10 ms

With this:

Trec =1

ms x3+2x50x (10 us +5,12 us + 0,5 us) + 0,5 ms + 1,5 ms = 6,6 ms

This is a calculation under best case assumptions. It is assumed that the MRP test frames do

not exp
under th

9.9.3

In a wol
each dsg
which ig

thus has to factor in Tyueue = 122 us for each ring device{ This introduces twq

constrai

e best possible circumstances.

Worst case calculation for recovery time of 10 ms
rst case scenario, each frame vital to the ring reconfigurationyexperiences

vice on the network, introduced by a large Ethernet frame the size of 1 522
being forwarded prior to the forwarding of the MRP frame. The example cal

nts that both shall be observed at the same time:

prience delay through transmission of other frames and that MRP traffic is trapsmitted

delay in
octets,
culation
timing

— The time T, + MRP_TSTdefaultT shall not exceed T;.s. If it were, an open ring
dould be false?y detected in the MRM in a situation where the delay between fwo test
ffames immediately sent after each other is\ varying strongly, e.g. due to |network
dongestion. This means that T,;,4 for 10 msirecovery time may not exceed 2 ms.

— The total reconfiguration time that can be~achieved in the ring shall not exceed [10 ms.
EXAMPLE Calculation for the worst case'scenario with the consistent set of pargameters
for 10 njs recovery time:

MRP_TETNRmax = 3

N=14

Tswitch | 10 us

Tqueue F 122 us,@ssuming that the MRP frames in the high priority queue are being [delayed
in each |switching)node by a frame of 1 522 octets already in the buffer and being trapsmitted
on the retwork:

Tqueue =S+

Tiine = 0, assuming the line delay is negligible.

Tepg = 500 us

Tholg =0.5ms x3=15ms

With this:

Tring = 14 x (10 us + 122 us + 5,12 ps) = 1,9 ms

Trec =1

ms x 3 +2x 14 x (10 ps + 122 us + 5,12 ps) + 0,5 ms + 1,5 ms = 8,8 ms
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This shows that under the assumption of the timing parameters above and in the worst case
scenario, the 10 ms recovery time can be achieved when the number of devices in the ring (N)
is 14 or lower.

9.9.4 Worst case calculation for 50 devices

With N=50 devices, the consistent set of parameters for 30 ms recovery time and the same
worst case scenario as described in 9.9.3, the following T,;,4 can be achieved:

T =50 x (10 us + 122 us + 5,12 us) = 6,9 ms

ring
When MRP_TSTdefaultT is extended to 3,5 ms, T;,q + MRP_TSTdefaultT = 10,4 ms is below
the threshotd—foropemn ring detection M the MRV T o, WhichT 1S for the consistent set of

paramefers for 30 ms:

Tiest = WRP_TSTdefaultT x MRP_TSTNRmax = 3,5 ms x 3 = 10,5 ms.

This regults in the following total reconfiguration time for the ring for 500devices in|a worst
case sitpation, with the consistent set of parameters for 30 ms:

T 35msx3+2x50(10 us + 122 us + 5,12 us) + 0,5 ms + A35)ms = 26,2 ms

rec —

NOTE Tp provide a viable means of calculating the actual recovery timeé)of a network, a device manufacturer
claiming qupport for 10 ms and 30 ms recovery time can disclose Tewitch@Nd Tepg for the supporting deviges.

9.10 Clalculation of MRP Automanager voting time

As outlined in 5.10.3, the manager voting is an iterative process. With each iteration,|two out
of threel Automanagers change into client role~The number of iterations n; required| to vote
the besf manager depends on the priority orderand the number of devices.

Each itg¢ration requires one MRP_Test-cycle at a maximum. The time needed to glect the
MRM is|thus depending on the used MRM consistent parameter set as defined in Tabl¢ 59.

Assuming for example a ring-of 50 Automanagers, using the 200 ms MRM consistent
paramefer set, with a worst case priority distribution, the iteration would need n;; = 4 |teration
steps and the manager voting would thereby need:

Tyot = MRP_TSTdefaultT x nj; =20 ms x 4 = 80 ms

vot

to elect the finally)remaining MRM.

10 MRP-Management Information Base (MIB)

10.1 General

For the configuration of MRP nodes there are two optional network Management Information
Bases (MIBs).

Subclause 10.2 provides an MIB with a monitoring view. This can be used for field devices.

Subclause 10.3 provides an MIB with a management and monitoring view. This can be used
for network components.

10.2 MRP MIB with a monitoring view

NOTE When copying the MIB from a PDF document, all headers and footers are removed and the characters are
converted to the character format that SNMP requires. Although care has been taken not to use illegal characters,
some can appear in the final document due to the editing process.
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S B I I I I S R I R I I S R I I I I I R I S R I I S I I I I S S R R I I S S I R I I S R R I S S S I R I S S S I 2 I S 3

IEC-62439-2-MIB DEFINITIONS::= BEGIN

PR R I R I I S SR I R I S I I I I S I I R I S I I I I S I I I S S S I R I I S S I E 2 S I S S S I R I S S S I I S 3

-- Imports
R AR R R R RS SR SRS EEE R RS R R R EEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEDEE ST REII S

IMPORTS
MODULE-IDENTITY,
OBJECT-IDENTITY,
OBJECT-TYPE,
TimeTicks,

ouncer3Z,

Insigned32,

[nteger32 FROM SNMPv2-SMI

BJECT-GROUP,

NODULE-COMPLIANCE FROM SNMPv2-CONF

[EXTUAL-CONVENTION,

isplayString FROM SNMPv2-TC;
e AR R A A A AR A A A A A A AR A A AR A A A A A KR KA A A AR KA AA A AR KA AAA AR IAA A A AR KA A AR KA AR AR KA, A F X, KK
-- Root]|OID
PSS ARl R EE SR SRS SRR RS SR SRR EEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEE SRS E RIS SIS S
iec6243 MODULE-IDENTITY

LAST-UPDATED "201405090000z" -- May 09, 2014

ORGANIZATION "IEC/SC 65C"
CONTACT-INFO "
International Electrotechnicad,Commission
IEC Central Office
3, rue de Varembe
P.0O. Box 131
CH-1211 GENEVA 20
Switzerland
Phone: +41 22 919 @211
Fax: +41 22 919 03 00
email: info@iecsgh
"
DESCRIPTION "
This MIB module defiines the Network Management interfaces
for the Redundaney Protocols defined by the IEC
standard 62439
This definitions* specify the pure monitoring variant
of a SNMP entWtfy. If the SNMP entity also contains
management, functionality, then IEC 62439 management MIB
definitions shall be used instead of this MIB module.

"

REVISION "201405090000z" ~-- May 09, 2014

DESCREIPITION "

Manager (auto) support has been added in mrpDomainAdminRole.
Inferconnection functionality added.

have been corrected to milliseconds.
mrpDomainOperRole and mrpDomainAdminRole data type have been set

Units of mrpDomainRoundTripDelayMax and mrpDomainRoundTripDelayMin

cO LTINTEOIIN .
Missing constructs in import area have been added.
Module identity block has been put on top.

REVISION "200811100000Z" -- ©November 10, 2008
DESCRIPTION "

The undefined use of the value 'badValue' for objects
of the optional 'mrpDomainDiagGroup' has been removed
from DESCRIPTION clause at the objects concerned.

The role dependency of the objects 'mrpDomainState' and
'mrpDomainError' in the DESCRIPTION clause removed.

REVISION "2008111000002z" -- November 10, 2008
DESCRIPTION "
Separation of IEC 62439 into a suite of documents
This MIB applies to IEC 62439-2, no change in functionality

"

REVISION "200708240000z" -- August 24, 2007
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DESCRIPTION "

Final Draft Proposal version of the Network Management
interface for the Media Redundancy Protocol (MRP) with
the division in pure Monitoring functionality and in
additional management functionality.

62439 1}

—m kok ok ok ok ok k ko ok k ko ok ok ok ok sk ok ok ok sk ok ok sk ok ok ok sk ok ok sk ko ok sk ok ok sk ok ok ok ko k ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

-- Declaration of

IEC62439UuidType

S R I S I I I S I I I I S S I I I I I I S S I I S S S I S S S R I I S S I I I S S I I S S S I 2 I S S S I I S S

IEC62439UuidType

STATUS
DESCRIPTION
The IEC 61158-5-10 defines the structure of

::= TEXTUAL-CONVENTION

current

The UUID as a data type numeric
identifier 1025.
"
SYNTAX OCTET STRING (SIZE (16)
[ LR R I R R R I I I R I I I I R I I R I I I I R R I I I I I I R
-- Redupdancy Protocols
——m AR R A A A A A A A A A A A A A A AR A A A A AR KA A A AR KR A A A A AR I AFAA AR KNI A A A AR A AR AR AR AR R KA, A F X, K,k
mrp OBJECT IDENTIFIER { iec62439 1 }
prp OBJECT IDENTIFIER:: { 1ec62439 2 }
crp OBJECT IDENTIFIER: { iec62439 3 }
brp OBJECT IDENTIFIER:: { iec62439 4 }
PSR SRR R EEEE RS R SR EE S EEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEN T EEEEIEEEE SIS S EES
-- obje¢ts groups of redundancy object identifiers
S R R R R I I S I I R I e I R R I I I R I I S I R I I S I R I S S I R R R R S S R P e o SR R I S S R I b S S S R 2 S S
mrpObjetts OBJECT IDENTIFIER ::= { mrp 1 }¥
mrpNotifications OBJECT IDENTIFIER { mrp 25N}
mrpConfprmance OBJECT IDENTIFIER ::= { mrp J3\Y
——m AR R A A A AR A A A A A A A A A AR A A A A A AR A A AR KA A A A A A KA AAA AT A A A AR A I A A AR A A A AN AR AR A AKX A KK
-- Obje¢ts of the MRP Network Management
PR S R R I I I I I S I R R I R R R R R I R I R R R I R R A SR R R R R I I R I I R I I I R I I I I S
mrpDomajnTable OBJECT-TYPE
SYNTAX SEQUENCE OF MrpDomai*nEntry
MAXTtACCESS not-accessible
STATUS current
DESCRIPTION "
Every entry\¥n this table contains information about
a Media Redundancy Protocol (MRP) domain.
Entried, cannot be created or deleted via SNMP
opeTrabtions.
"
= {|mrpObjects 4 Y}
mrpDoma}lnEntry OBJECT-TYPE
SYNTAX MrpDomainEntry
MAXTACCESS not-accessible
STATUS current
DESERIPTION "An entry in the mrpDomainTable."
INDEX { mrpDomainIndex }
::= { mrpDomainTable 1 }
MrpDomainEntry::= SEQUENCE ({
mrpDomainIndex Unsigned32,
mrpDomainID IEC62439U0uidType,
mrpDomainName DisplayString,
mrpDomainAdminRole INTEGER,
mrpDomainOperRole INTEGER,
mrpDomainRingPortl Integer32,
mrpDomainRingPortlState INTEGER,
mrpDomainRingPort2 Integer32,
mrpDomainRingPort2State INTEGER,
mrpDomainState BITS,
mrpDomainError BITS,
mrpDomainBlocked INTEGER,
mrpDomainVlanId Unsigned32,
mrpDomainManagerPriority INTEGER,
mrpDomainRingOpenCount Counter32,
mrpDomainLastRingOpenChange TimeTicks,

mrpDomainRoundTripDelayMax Unsigned32,
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mrpDomainIndex
SYNTAX
MAX-ACCESS
STATUS
DESCRIPTION

mrpDomainRoundTripDelayMin Unsigned32,
mrpDomainResetRoundTripDelays INTEGER,
mrpDomainMRMReactOnLinkChange INTEGER

}

OBJECT-TYPE

Unsigned32
not-accessible

current

"The index of the entry"

::= { mrpDomainEntry 1 }

mrpDomainID
SYNTAX
MAX-ACCESS
STATUS

OBJECT-TYPE
IEC62439UuidType
read-only
current

DESFERTPTION

Universally unique identifier belongs to the MRP domain
which represents a ring.

:= {|mrpDomainEntry 2 }

mrpDomajnName
SYNTAX
MAX{tACCESS
STATUS
DESERIPTION

OBJECT-TYPE

DisplayString

read-only

current

A logical name for the MRP domain to eade’ the
management of MRP domains.

::= {|mrpDomainEntry 3 }

mrpDoma}jnAdminRole
SYNTAX

MAXTACCESS
STAYTUS
DESERIPTION

OBJECT-TYPE
INTEGER {

disable (0),

client (1),

manager (2),
managerAutoComp (3),
managerAuto (4)

}

read-write

current

Control the MRP behavior of the system per domain.

If the valde is set to disable(0) the MRP entity of

this domain shall be disabled.

If the\walue is set to client(l) the entity shall be set

to fhe role of a Media Redundancy Client (MRC).

If the value is set to manager (2) the entity shall be

set to the role of a Media Redundancy Manager (MRM).

I'f the value is set to managerAutoComp (3) the entity shal
set to the role of a Media Redundancy Manager Auto (MRA)

complying to Annex A.

If the value is set to managerAuto(4) the entity shall be
set to the role of a Media Redundancy Manager Auto (MRA)

supporting Annex A.

The factory settings are recommended to adjust the

1 D

not

value of this object to the client(l) capability of the
component, or, if supported, to the managerAutoComp (3)
or managerAuto (4) capability,

in order to prevent multiple managers are

in ring (the order of the capabilities are not
necessarily conform to the order of the object values
here) .

If the agent restricts the write access, no matter what
reason, it shall reject write requests by responding
with 'badValue'.

::= { mrpDomainEntry 4 }

mrpDomainOperRole
SYNTAX

OBJECT-TYPE

INTEGER {
disable (0),
client (1),
manager (2),
managerAutoComp (3) ,
managerAuto (4)
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MAX

}

-ACCESS

STATUS
DESCRIPTION

mrpDoma
SYN
MAX
STA
DES

mrpDoma
SYN

MAX
STA
DES

di
bl

for

not

mrpDoma
SYN

"
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read-only

current

The operational role of an MRP entity per domain.

A value of disabled(0) signals that the entity doesn't
work (whatever reason).

A value of client(l) signals that the entity is in a
client role.

A value of manager (2) signals that the entity is the
manager of this MRP domain.

A value of managerAutoComp (3) signals that the entity is
in automanager role complying to Annex A.

A value of managerAuto(4) signals that the entity is in
automanager role not supporting Annex A.

| nRingPortl
[AX

FACCESS

[US

RIPTION

[AX

FACCESS
[US
RIPTION

Fabled (1)
cked (2)

varding (3)

Fconnected\(4)
mrpDemainkEn

| AR gPort2

mrpDomainkntry S5 }

mrpDomainEntry 6 }

| nRingPortlState OBJECT-TYPE

OBJECT-TYPE

Integer32

read-only

current

"

The ifIndex of the layer 2 interface which is used
as ring port 1.

INTEGER {
disabled (1),
blocked(2),
forwarding (3),
not-connected (4)
}

read-only
current

Operational state of &he first Ring-Port.

indicates that all} frames are dropped.
indicates that~all frames are dropped except
— MRP topology ‘¢hange frames and MRP test frames from
a MRM,
— MRP link\change frames from an MRC,
— MRP interconnection topology change from a MIM,
— MRPqinterconnection link change from a MIC,
— frames from other protocols that also define to pass
blocked (2) ports.
indicates that all frames are passed through
according to the forwarding behavior
of IEEE 802.1D.
indicates that the port has no link.

try 7 }

OBJECT-TYPE

F2Y

MAX-ACCESS
STATUS
DESCRIPTION

= |

mrpDomainEn

LITLCSYT L O

read-only

current

The ifIndex of the layer 2 interface which is
used as ring port 2.

try 8 }

mrpDomainRingPort2State OBJECT-TYPE
SYNTAX

MAX-ACCESS
STATUS
DESCRIPTION

INTEGER {
disabled (1),
blocked (2),
forwarding (3),
not-connected (4)

}

read-only

current

Operational state of the second Ring-Port.
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disabled (1) indicates that all frames are dropped.
blocked (2) indicates that all frames are dropped except
— MRP topology change frames and MRP test frames from
a MRM,

—MRP link change frames from an MRC,
— MRP interconnection topology change from a MIM,
— MRP interconnection link change from a MIC,
— frames from other protocols that also define to pass
blocked (2) ports.
forwarding (3) indicates that all frames are passed through
according to the forwarding behavior
of IEEE 802.1D.
not-connected(4) indicates that the port has no link.

= mrpDomainEntry 9 }

mrpDomajnState OBJECT-TYPE

SYNTAX BITS {
disabled (0),
undefined (1),
ringOpen (2)
reserved (3)

’

}

MAX{tACCESS read-only

STATUS current

DESERIPTION "

Operational status of the MRP entity.

isabled(0) —MRP switched off. All higher bits are diwéalid

and shall be reset.
hindefined (1) —Value 1is not wvalid.

All higher bits are invalid and shall be reset.
FingOpen(2) —MRP ring redundancy lost

All higher bits are invalidfand shall be reset.
Feserved (3) — reserved for further extensiens.

= mrpDomainEntry 10 }

mrpDomajnError OBJECT-TYPE
SYNTAX BITS {
noError (0),
invalidvlanild (1),
invalid (29
multipleMRM (3),
singleSideReceive (4)
}
MAX{tACCESS read-only
STATUS curgrent
DESERIPTION "
If the devigeweouldn't switch to the desired administrative state
(thus the wadlue of 'mrpDomainState' is not the expected one),
this vald@gwprovides the reason. Otherwise the bit noError(0) is set.

hoErrexi(0) — the operational state of the device is confom
to administrative state.
All higher bits are invalid and shall be reset.

jnwalidvVlianTd (1) —the assigned VIAN TD is not permitted
invalid (2) —Value is not valid.

All higher bits are invalid and shall be reset.
multipleMRM(3) —multiple active managers in ring domain.
singleSideReceive (4) — the test frames of an MRM

have been seen, but only on one port.

o= mrpDomainEntry 11 }

mrpDomainBlocked OBJECT-TYPE

SYNTAX INTEGER {
enabled (1),
disabled (2)

}

MAX-ACCESS read-only

STATUS current

DESCRIPTION "

The entity supports blocked ring ports.

Shows whether a mrp domain requires the support of the
BLOCKED port state at ring ports.

The manager of a mrp domain decides whether this support
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is required.
Set to enabled the manager demands that all clients
shall support the blocked attribute also set to enabled.
If mrpDomainBlocked is set disabled at the manager,
then the value of mrpDomainBlocked can be arbitrary
at the clients.
enabled (1) client: supports ring ports whose port state can be
blocked.
manager: works only with clients supporting blocked
ring ports.
disabled(2) client: no support of blocked ring ports.
manager: Work with clients supporting blocked ring
ports and with clients not supporting
blocked ring ports.

mrpDomainEntry 12 }

mrpDomajnVlianId OBJECT-TYPE
SYNFAX Unsigned32
MAXT{ACCESS read-only
STATUS current
DESERIPTION "
The VLAN ID assigned to the MRP protocol.
The VLAN ID only is in use when the bit invalidVlenId
is not set in mrpDomainError.
If value is set to 0 no VLAN is assigned.
The invalidvVlanId shall be set to 0 (no Efrer).
= { mrpDomainEntry 13 }
—_— Kk Kk Kk R R I I I I R I I I I I I I R I I I I I R I R I I I R R R I I I R I I I Ik
-- Objegts of the MRP Network Management for manager(Tole
e R A KR A A AR A A A A A A A A A A A AR A A A A AR AR A A AR A A A A AR A A AR AR KA AATAR A A A A A A A A A AR A AR A AR X x K
mrpDomajnManagerPriority OBJECT-TYPE
SYNTAX INTEGER (0..65535)
MAXTACCESS read-only
STATUS current
DESERIPTION "
The priority of this MRP entity. If the device is
client only, the valme of this object shall be ignored
by the MRP entity.\Only the four most significant bits
shall be used, the bits 0 to 11 are reserved. The
smaller value has the higher priority.
= {|mrpDomainEntry 14 }
mrpDoma}nRingOpenCount OBJECT-TYPE
SYNFAX Counten3?2
MAX}ACCESS regdxonly
STAYUS clrrént
DESERIPTION "
Counter for ring-state changes to open.
= {| mrpDomalnEntry 15 }
mrpDomajnLalstRingOpenChange OBJECT-TYPE
SYNTAX TimeTicks
MAXtAGCCESS read-onl
STATUS current
DESCRIPTION "

ti= |

Timeticks since last change of ring-state
to ring open.
"

mrpDomainEntry 16 }

mrpDomainRoundTripDelayMax OBJECT-TYPE

SYNTAX Unsigned32
UNITS "milliseconds"
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

ti= |

The max. Round-Trip-Delay (in milliseconds)
which was measured since startup.

mrpDomainEntry 17 }

mrpDomainRoundTripDelayMin OBJECT-TYPE
SYNTAX Unsigned32
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UNITS "milliseconds"
MAX-ACCESS read-only
STATUS current
DESCRIPTION "
The min. Round-Trip-Delay (in milliseconds)

which was measured since startup.

mrpDomainEntry 18 }

mrpDomainResetRoundTripDelays OBJECT-TYPE

SYNTAX INTEGER {
resetDelays (1)

}

read-write

current

MAX-ACCESS
STATUS
DESCRIPTION

A wrilte request with resetDelays(l)
the values of mrpDomainRoundTripDelayMax

same time.
"

mrpDomainEntry 19 }

mrpDomajnMRMReactOnLinkChange OBJECT-TYPE
SYNTAX INTEGER {
enabled (1),
disabled(2)
}
MAXT{ACCESS read-only
STATUS current
DESERIPTION "
Tells whether the MRM reacts on ¥inpk down MRP link change
frames.
bnabled (1) indicates that the MRM reactsiNimmediately on link down MRP
link change frames.
isabled(2) indicates that the MRM does ot react on

link down MRP link

changge'@rames.

mrpDomainEntry 20 }

Kk Kk Kk

Obje

* Kk k Kk

ts of the Media redundancy Interconnection

OBJECT-TYPE

SEQUENCE OE\MrpInterconnectionEntry
not-accesgsible

current

connectionTable
['AX
FACCESS
[US
RIPTION

mrpInte
SYN
MAX
STA
DES

mrpDomainRoundTripDelayMin to zero at the

shall reset

and

AR SRS SRS S S S SRS SRS SRS RS RS E R SRS SRt R SRR SRR SRR EEEEEEEEEEEEEEEEEEEEEEE]

SRR R R I I I I I I I I I R I I I I R I I I ek I e R R I R R R I I R S R I I I I I I I S

EveTyventry in this table contains information about
afMedia redundancy Interconnection domain.

Fntries cannot be created or deleted via SNMP
operations.
"

= {|mrpObjects 2 }

mrpIntefc@rinectionEntry OBJECT-TYPE

SYNTAX MrpInterconnectionEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION "An entry in the mrpInterconnectionTable."

INDEX { mrpInterconnectionID }

= { mrpInterconnectionTable 1 }

MrpInterconnectionEntry::= SEQUENCE ({

mrpInterconnectionID Unsigned32,
mrpInterconnectionName DisplayString,
mrpInterconnectionPort Integer32,
mrpInterconnectionPortState INTEGER,
mrpInterconnectionvVlanId Unsigned32,
mrpInterconnectionMode INTEGER,
mrpInterconnectionAdminRole INTEGER,
mrpInterconnectionOperRole INTEGER,
mrpInterconnectionState INTEGER,
mrpInterconnectionError BITS,
mrpInterconnectionOpenCount Counter32,

mrpInterconnectionLastOpenChange
mrpInterconnectionPeerMAC

TimeTicks,
OCTET STRING,
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mrpInterconnectionOwnMRMMAC OCTET STRING,
mrpInterconnectionPeerMRMMAC OCTET STRING,
mrpInterconnectionPeerRingDomainUUID IEC62439UuidType

}

OBJECT-TYPE

SYNTAX Unsigned32

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION "The index of the entry"

::= { mrpInterconnectionEntry 1 }

mrpInterconnectionName OBJECT-TYPE
SYNTAX DisplayString
MAX-ACCESS read-only
STATUS current

DESFERTPTION o

:= {|mrpInterconnectionEntry 2 }

mrpIntefconnectionPort OBJECT-TYPE

SYNTAX Integer32
MAXT{ACCESS read-only
STATUS current

DESERIPTION "

as interconnection port.
"

HEE | mrpInterconnectionEntry 3 }

mrpIntefconnectionPortState OBJECT-TYPE
SYNTAX INTEGER {

disabled (1),

blocked (2),

forwarding (3),

notConnected (4)

}

MAXTFACCESS read-only

STATUS current

DESCRIPTION "

digabled (1) indicates_that all frames are dropped.
blpcked (2) indicates_that all frames are dropped except
— MRP Interconnection topology change frames,

— MRPeJlinterconnection test frames,

blocked (2) ports.

forwarding39 indicates that all frames are passed through
according to the forwarding behavior of IEEE 802.1D.
nofConmpegted (4) indicates that the port has no link.

= mypInterconnectionEntry 4 }

The ifIndex of the layer 2 interface whigh "is used

Operational stat® of the Interconnection port.

— MRP) Interconnection link change frames,
—MRP Interconnection link status poll frames,
~frames from other protocols that also define to pass

A logical name for the Media redundancy Interconnection dofgin to
ease the management of Media redundancy Interconnectiop~demgins.

mrpInterconnectionVlanId OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The VLAN ID assigned to the MRP Interconnection protocol.
The VLAN ID only is in use when mrpInterconnectionError

does not signal invalidvlanId.

If value is set to 0 no VLAN is assigned.

o= mrpInterconnectionEntry 5 }

mrpInterconnectionMode OBJECT-TYPE

SYNTAX INTEGER {
undefined (1),
lcMode (2),
rcMode (3)
}

MAX-ACCESS read-write

STATUS current
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DESCRIPTION "
Control the MRP Interconnection mode.

The value undefined(l) signals that the interconnection mode 1is
neither set to lcMode(2) nor to rcMode(3).

If the value is set to 1lcMode(2) the device in Media redundancy
Interconnection Manager (MIM) role is using the link check mode to
detect open or closed interconnection links.

If the value is set to rcMode(3) the device in Media redundancy
Interconnection Manager (MIM) role is using the ring check mode to
detect open or closed interconnection links.

The factory settings are recommended to adjust the
value of this object to the 1lcMode(2) capability.

If the agent restricts the write access, no matter what
reason, it shall reject write requests by responding
wilith "badValue’.

::= {|mrpInterconnectionEntry 6 }

mrpIntefconnectionAdminRole OBJECT-TYPE
SYNTAX INTEGER {
disable (0),
client (1),
manager (2)
}
MAXtTACCESS read-write
STATUS current
DESCRIPTION "
Control the MRP Interconnection behayior of the system per
Media redundancy Interconnection démain.

If the value is set to disable(0) vthe MRP Interconnection
entity of this domain shall bg disabled.

If the value is set to client\(1) the entity shall be set
to the role of a Media redundancy Interconnection Client (MIC).
If the value is set to mandger (2) the entity shall be set
to the role of a Media *edundancy Interconnection Manager (MIM) .
The factory settings axe recommended to adjust the
value of this object’to the client(l) capability of the
component in ordexr\to prevent multiple managers are

in the interconnpection (the order of the capabilities are ndt
necessarily conform to the order of the object values
here) .

If the agent~restricts the write access, no matter what
reason, it )shall reject write requests by responding
with 'badvValue'.

::= {|mrpInterconnectyighEntry 7 }

mrpIntefconnectionOperRole OBJECT-TYPE
SYNTAX INTEGER {

disable (0),

client (1),

manager (2)

}

MAXtACECESS read-only
STATUS current
DESCRIPTION "

The operational role of an MRP Interconnection entity
per Media redundancy Interconnection domain.

A value of disabled(0) signals that the entity doesn't
work (whatever reason).

A value of client(l) signals that the entity is in a
Media redundancy Interconnection Client role.

A value of manager (2) signals that the entity is the
manager of this Media redundancy Interconnection domain.

::= { mrpInterconnectionEntry 8 }

mrpInterconnectionState OBJECT-TYPE

SYNTAX INTEGER {
disable (0),
undefined (1),
interconnOpen (2),
interconnClosed (3)
}

MAX-ACCESS read-only
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STATUS current
DESCRIPTION "
Operational status of the MRP Interconnection entity.
disable (0) - The entity is disabled.
undefined (1) - Value 1is not valid.
interconnOpen (2) —MRP Interconnection redundancy lost of this Media
redundancy Interconnection domain.
interconnClosed(3) —MRP Interconnection redundancy available of this Media

redundancy Interconnection domain.
"

= mrpInterconnectionEntry 9 }

mrpInterconnectionError OBJECT-TYPE
SYNTAX BITS {
noError (0),
invalidvVlanId(1l)
}
MAX{tACCESS read-only
STATUS current
DESCRIPTION "
Configuration status of the MRP Interconnection entity.

oError (0) —no configuration error detected.
fnvalidvlanId(l) —the assigned VLAN ID is not permitted.

HE mrpInterconnectionEntry 10 }

mrpIntefconnectionOpenCount OBJECT-TYPE

SYNTAX Counter32
MAX{tACCESS read-only
STATUS current

DESERIPTION "
Counter for MRP Interconnectiom¢state changes to
interconnOpen.

= mrpInterconnectionEntry 11 }

mrpIntefconnectionLastOpenChange OBJECT-TYPE

SYNTAX TimeTicks
MAXTFACCESS read-only
STATUS current

DESERIPTION "
Timeticks singe “last change of
mrpInterconnéc¢tionState to interconnOpen.

= mrpInterconnectionEntry 12 }

mrpInterfonnectionPeerMAC OBUECT-TYPE

SYNTRAX OCTET (STRING
MAX-RCCESS read-only
STATPS currest

DESCRIPTION &

Device-MAC-Address of the devices interconnection peer, connected
to the devices interlink port. This variable contains

the MAC-Address contained in the media link check frame received at thg
interconnection port.

= { nmEpInterconnectionEntry 13 }

mrpInterconnectionOwnMRMMAC OBJECT-TYPE

SYNTAX OCTET STRING
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The device-MAC-Address of the devices ring manager (MRM) .

This variable contains the MAC-Address extracted from the
periodically received MRP_Test frame sent by the ring manager.

If the ring managers MAC-Address is not known, the variable shall
contain ff-ff-ff-ff-ff-£ff.

:= { mrpInterconnectionEntry 14 }

mrpInterconnectionPeerMRMMAC OBJECT-TYPE

SYNTAX OCTET STRING
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

Device-MAC-Address of devices interconnection peer’s, connected

to the devices interlink port, ring manager.

This variable contains the MRM-MAC-Address of the peers ring manager
contained in the media link check frame received at the interconnection port.
If the ring managers MAC-Address is not known, the variable shall
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contain ff-ff-ff-ff-ff-ff. "
= | mrpInterconnectionEntry 15 }

mrpInterconnectionPeerRingDomainUUID OBJECT-TYPE

SYNTAX IEC62439UuidType
MAX-ACCESS read-only

STATUS current
DESCRIPTION "

The domain UUID of the ring the interconnection peer’s, connected

to the devices interlink port, ring.
This variable contains the MRM_ DomainUUID of the peers ring

contained in the media link check frame received at the interconnection port.

"

= mrpInterconnectionEntry 16 }
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-- conformance statements
IS B R R R I I S I I R I S I I I I I I R I S R I I S I R I I S S R R I I S S I R I I S I R I S S S I R I S S S I 2 S 3

mrpRedupdancyGroups OBJECT IDENTIFIER::= { mrpConformance 1 }

mrpDomajnBasicGroup OBJECT-GROUP
OBJECTS {
mrpDomainIndex,
mrpDomainID,
mrpDomainName,
mrpDomainAdminRole,
mrpDomainOperRole,
mrpDomainRingPortl,
mrpDomainRingPortlState,
mrpDomainRingPort2,
mrpDomainRingPort2State,
mrpDomainState,
mrpDomainBlocked
}
STATUS current
DESCRIPTION "
Parameters which are necessamy“to monitor status of
MRP domains.

"

::= {|mrpRedundancyGroups 1 }

mrpDomajnManagerGroup OBJECT-GROUR
OBJECTS {
mrpDomainManagerPriority
}
STATUS current
DESCRIPTION "
Parametefs\which are additional to monitor status of
MRP domralil managers.

"

::= {|mrpRedundantyGroups 2 }

mrpDoma}nBlockingChitrlGroup OBJECT-GROUP
OBJECTS {

mrpDoiainMRMReactOnLinkChange

}

STATUS: current
DESCRIRTION "

Parameters which are optional to monitor and
control blocking behavior of MRP domains.

::= { mrpRedundancyGroups 3 }

mrpDomainDiagGroup OBJECT-GROUP
OBJECTS {
mrpDomainError,
mrpDomainRingOpenCount,
mrpDomainlLastRingOpenChange,
mrpDomainRoundTripDelayMax,
mrpDomainRoundTripDelayMin,
mrpDomainResetRoundTripDelays
}
STATUS current
DESCRIPTION "
Parameters which are optional to monitor
and control the diagnostic status of MRP domains.

::= { mrpRedundancyGroups 4 }
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mrpDomainAdvancedGroup OBJECT-GROUP
OBJECTS {
mrpDomainVlanId
}
STATUS current
DESCRIPTION "
Parameters which are optional to monitor
the status of MRP domains.

::= { mrpRedundancyGroups 5 }

mrpInterconnectionBasicGroup OBJECT-GROUP

OBJECTS {
mrpInterconnectionName,
mrpInterconnectionPort,
mrplnterconneccionportoctace,
mrpInterconnectionAdminRole,
mrpInterconnectionOperRole,
mrpInterconnectionMode,
mrpInterconnectionState
}
STAYTUS current
DESCRIPTION "
Parameters which are necessary to monitor
the status of Media redundancy
Interconnection domains.

"

:= {|mrpRedundancyGroups 6 }

mrpIntefconnectionDiagGroup OBJECT-GROUP

OBJECTS {
mrpInterconnectionError,
mrpInterconnectionOpenCount,
mrpInterconnectionLastOpenChange,
mrpInterconnectionPeerMAC,
mrpInterconnectionOwnMRMMAC,
mrpInterconnectionPeerMRMMAC,

mrpInterconnectionPeerRingbPomainUUID

}
STATUS current
DESERIPTION "
Parameters which“are optional to monitor
the diagnosti¢=status of Media
redundancy\Interconnection domains.

::= {|mrpRedundancyGroups*7 }

mrpIntefconnectionAdvancedGroup OBJECT-GROUP
OBJECTS {
mrpInterconnectionvVlanId
}
STATUS current
DESERIPTION "
Parameters which are optional to monitor the
status of Media redundancy Interconnection domains.

::= {|mkepRedundancyGroups 8 }

S R R I I I I I S I R I S S I I I S I I I S S S I I I S S I I S S S R I I S S S I I S S I I S S S I R I S S S S 2 S 3

-- compliance specifications
R PR R R R R R I I I I R I I I I I R I I R I I I I IR R R R S R I I I I I I kY

mrpRedundancyCompliances OBJECT IDENTIFIER::= { mrpConformance 2 }
mrpDomainBasicCompliance MODULE-COMPLIANCE

STATUS current

DESCRIPTION "

Basic implementation requirements for MRP support.
The agent shall support the monitoring of redundancy
domains.
"
MODULE
MANDATORY-GROUPS {
mrpDomainBasicGroup
}
GROUP mrpDomainAdvancedGroup
DESCRIPTION "
For SNMP agents it is optional to support
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advanced monitoring of redundancy domains.
"

::= { mrpRedundancyCompliances 1 }

mrpDomainManagerCompliance MODULE-COMPLIANCE
STATUS current
DESCRIPTION "
Manager implementation requirements for MRP
support. The agent shall support the monitoring
of redundancy domains.
MODULE
MANDATORY-GROUPS {
mrpDomainBasicGroup,
mrpDomainManagerGroup

}

GROVP mrpDomainBlockingCntrlGroup

DESERIPTION "

For SNMP agents it is optional to support blocking control?
GROVP mrpDomainDiagGroup

DESERIPTION "

For SNMP agents it is optional to support

monitoring of the diagnostic status of MRP domainks.

"

::= {|mrpRedundancyCompliances 2 }

mrpIntefconnectionCompliance MODULE-COMPLIANCE
STAYUS current
DESECRIPTION "
Implementation requirements for MRP Interconnection support.
The agent shall support the monitoxing of
Media redundancy Interconnection domains.
"
MODYLE
MANPATORY-GROUPS ({
mrpInterconnectionBasiaeGroup

}

GROVP mrpInterconnectionAdvanced&roup

DESECRIPTION "

For SNMP agents it "4 optional to support
advanced monitoriwyg of Media redundancy
Interconnection\domains.

"

GROPP mrpInterconnectionDiagGroup

DESECRIPTION "

For SNMP“agents it is optional to support
mondtoring of the diagnostic status of Media
redundancy Interconnection domains.

i

::= {|mrpRedundancyCompliances 3 }

END
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-- EOF
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10.3 MRP MIB with a management and monitoring view

NOTE When copying the MIB from a PDF document, all headers and footers are removed and the characters are
converted to the character format that SNMP requires. Although care has been taken not to use illegal characters,
some can appear in the final document due to the editing process.

P B I R I I S I R R I I R R R R R R R I S I R I I S I R I I S R R R I S S R R I I S S R R I R S S I R I S S S I 2 I S S

-- Management MIB definitions
[ R R I I b ok 2 S Sk I I S S S I I bk kI kR k3 I S I R S Sk I I S S S R I A S bk S S bk I S

IEC-62439-2-MIB DEFINITIONS::= BEGIN

e KA R A A A A AR A A A A A A A A A A AR A A A A AR A A A A KRR A A A A AR A A AN AR I A A A AR FA A A A AR A A A AN KNI A A AKX XA K
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-- Imports
e AR R AR A A A AR A A A A A A A A A A AR A A A A AR A A A AKX A A A AR KA A A A AR KA I A A AN KA I AR A AT A A AN T A A AKX X x K

IMPORTS
MODULE-IDENTITY,
OBJECT-IDENTITY,
OBJECT-TYPE,
TimeTicks,

Counter32,

Unsigned32,

Integer32 FROM SNMPv2-SMI
OBJECT-GROUP,

MODULE-COMPLIANCE FROM SNMPv2-CONF

TEXTUAL-CONVENTION,
DisplayString, RowStatus FROM SNMPv2-TC;

——m AR R AR A A AR A A A A A AR A A A AR A AA A A A KA A A AR A A A A AR I A A A AR KA A A AR A A A AR A A A AR KA A ARk * o,k

-—- Root[OID
—_— * Kk Kk x R I I I I I R I I I I I I I I I I I I I I I I I I R I I R I S R I I R R S R R I I R I I I
iec6243 MODULE-IDENTITY
LAST-UPDATED "2014050900002" -= May 09, 2014
ORGANIZATION "IEC/SC 65C"
CONTACT-INFO "
International Electrotechnical Commission
IEC Central Office
3, rue de Varembe
P.0O. Box 131
CH—-1211 GENEVA 20
Switzerland
Phone: +41 22 919 02 11

Fax: +41 22 919 03 00
email: info@iec.ch
DESCRIPTION "

This MIB module defines the NetwqQxk Management interfaces
for the Redundancy Protocols déefined by the IEC
standard 62439.
This definitions specify th&(wonitoring and management
variant of a SNMP entity. Ifvthe SNMP entity only contains
monitoring functionalitypsithen IEC 62439 monitoring MIB
definitions shall be used instead of this MIB module.
An entity may support™either the monitoring facet only
or the management fdckt including the monitoring facet

as a subset.
"

REVISION "201405090000Zz" -- May 09, 2014

DESCRIPTION K\

Manager (autO)s support has been added in mrpDomainAdminRole.
Interconnedtilon functionality added.

Units of mrpDomainRoundTripDelayMax and mrpDomainRoundTripDelayMin
have be&n.corrected to milliseconds.

mrpDomadinOperRole and mrpDomainAdminRole data type have been set
to ANTEGER.

Migsding constructs in import area have been added.

Medule identity block has been put on top.

RV OTOUN UU T LI LTZU0000UZ Novemoer L2y \VAvAY}

DESCRIPTION "

The undefined use of the value 'badValue' for objects
of the optional 'mrpDomainDiagGroup' has been removed
from DESCRIPTION clause at the objects concerned.

The role dependency of the objects 'mrpDomainState' and
'mrpDomainError' in the DESCRIPTION clause removed.

REVISION "200708240000Z" -- August 24, 2007
DESCRIPTION "
Final Draft Proposal version of the Network Management
interface for the Media Redundancy Protocol (MRP) with
the monitoring functionality and the additional
management functionality.

"

::= { iso std(0) 62439 }

P R I I I I I S I I R I S S I I S S I I S S I I S S I I S S S I R I I S S I 2 2 S S I I I S S S I R b S S S E 2 I S 3

-- Declaration of IEC62439UuidType

R A gk I I I Ik e R S R S
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IEC62439U0uidType := TEXTUAL-CONVENTION
STATUS current
DESCRIPTION "

SYNTAX

The IEC 61158-5-10 defines the structure of
the UUID as a data type numeric
identifier 1025.

OCTET STRING (SIZE (16))

R R L ek R  E 3

Redundancy Protocols
R R R R R I S I I S S I I I S S I S S I I I S S I b 2 S S I 2 S S I 2 I S S R I I S S S I S S S E I b S S E I 2 2 3

mrp OBJECT IDENTIFIER::= { iec62439 1 }
prp OBJECT IDENTIFIER::= { iec62439 2 }
crp OBJECT IDENTIFIER::= { iec62439 3 }
brp OBJECT IDENTIFIER::= { iec62439 4 }
—_ * Kk Kk K PR R R R R R R I I I I I R I I R I I I R I I I I I I
-- obje¢ts groups of redundancy object identifiers
——m A AR A A A AR AR A A A A AR A A A AR A A A A A A KR A A A KR A A A A AR A A A A AR A A A A AR A A A A AR KA A A AR KA A A AR kKX HF
mrpObjefts OBJECT IDENTIFIER ::= { mrp 1 }
mrpNotifications OBJECT IDENTIFIER { mrp 2 }
mrpConfprmance OBJECT IDENTIFIER { mrp 3 }
——m AR KR A A A A A A A A A AR A A A AR A A A A A AR A AA A AR A A A A AR KA A A A AR A A A A AR KA AN AR AR AR AT T A A Xk **
-- Objegts of the MRP Network Management
—_— kX k k K R R I R I R I I I I I I I I R I I I I R I I R R R I I I I
mrpDomajnTable OBJECT-TYPE
SYNTAX SEQUENCE OF MrpDomainEntry
MAX}{ACCESS not-accessible
STAYTUS current
DESECRIPTION "
Every entry in this table contains information about
a Media Redundancy Protocol (MRP) domain.
Row entries can be created or deleted via
SNMP operations. Therefoxe&llthe MAX-ACCESS values
of some Object Identifier are different from the
values of the same Obgect Identifier in the
pure monitoring facgk,.
"
= {|mrpObjects 1 }
mrpDomajlnEntry OBJECT-TYPE
SYNTAX MrpDomainERtEry
MAX{tACCESS not-accessible
STAYTUS current
DESERIPTION "An endtry in the mrpDomainTable."
INDEX { mrpbomainIndex }
::= {|mrpDomainTablé& +}
MrpDomajnEntry: :=_SSEQUENCE ({
mrpDomainIndex Unsigned32,
mrpDomainID IEC62439UuidType,
mrpDomainName DisplayString,
mrpDomainAdminRole INTEGER,
mrpDomainOperRole INTEGER,
mrpDomainRingPortl Integer32,
mrpDomainRingPortlState INTEGER,
mrpDomainRingPort2 Integer32,
mrpDomainRingPort2State INTEGER,
mrpDomainState BITS,
mrpDomainError BITS,
mrpDomainBlocked INTEGER,
mrpDomainVlanId Unsigned32,
mrpDomainManagerPriority INTEGER,
mrpDomainRingOpenCount Counter32,
mrpDomainLastRingOpenChange TimeTicks,
mrpDomainRoundTripDelayMax Unsigned32,
mrpDomainRoundTripDelayMin Unsigned32,
mrpDomainResetRoundTripDelays INTEGER,
mrpDomainMRMReactOnLinkChange INTEGER,
mrpDomainRowStatus RowStatus
}
mrpDomainIndex OBJECT-TYPE
SYNTAX Unsigned32

MAX-ACCESS

not-accessible
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STATUS current
DESCRIPTION "The index of the entry"
::= { mrpDomainEntry 1 }

mrpDomainID OBJECT-TYPE
SYNTAX IEC62439UuidType
MAX-ACCESS read-create
STATUS current
DESCRIPTION "

Universally unique identifier belongs to the MRP domain
which represents a ring.

::= { mrpDomainEntry 2 }

mrpDomainName OBJECT-TYPE
SYNTAX DisplayString
MAXFACCESS Tead-creace
STATUS current

DESERIPTION "
A logical name for the MRP domain to ease the
management of MRP domains.

:= {|mrpDomainEntry 3 }

mrpDomajnAdminRole OBJECT-TYPE

SYNTAX INTEGER {
disable(0),
client (1),
manager (2),
managerAutoComp (3) ,
managerAuto (4)
}
MAXTtACCESS read-write
STATUS current
DESERIPTION "
Control the MRP behavior of “the system per domain.

If the value is set to *disable(0) the MRP entity of

this domain shall be disabled.

If the value is set (0 client(l) the entity shall be set
to the role of a Média Redundancy Client (MRC).

If the value is gset to manager (2) the entity shall be
set to the role\of a Media Redundancy Manager (MRM) .

If the value~.is set to managerAutoComp (3) the entity shall Pe
set to the\xole of a Media Redundancy Manager Auto (MRA)
complying #%0 Annex A.

If the value is set to managerAuto(4) the entity shall be
set fo\\the role of a Media Redundancy Manager Auto (MRA) not
supPorting Annex A.

The~factory settings are recommended to adjust the

vatue of this object to the client(l) capability of the
component, or, if supported, to the managerAutoComp (3)

or managerAuto(4) capability,

in order to prevent multiple managers are

in ring (the order of the capabilities are not

necessarily conform to the order of the object values

here) .

If the agent restricts the write access, no matter what
reason, it shall reject write requests by responding

with 'badValue'.

:= { mrpDomainEntry 4 }

mrpDomainOperRole OBJECT-TYPE
SYNTAX INTEGER {
disable (0),
client (1),
manager (2),
managerAutoComp (3),
managerAuto (4)

}

MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The operational role of an MRP entity per domain.

A value of disabled(0) signals that the entity doesn't
work (whatever reason).

A value of client(l) signals that the entity is in a
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client role.

A value of manager (2) signals that the entity is the
manager of this MRP domain.

A value of managerAutoComp (3) signals that the entity is
in automanager role complying to Annex A.

A value of managerAuto(4) signals that the entity is in
automanager role not supporting Annex A.

:= { mrpDomainEntry 5 }

mrpDomainRingPortl OBJECT-TYPE

SYNTAX Integer32
MAX-ACCESS read-create
STATUS current
DESCRIPTION "

The ifIndex of the layer 2 interface which is used

as ring porc L.

::= {| mrpDomainEntry 6 }

mrpDoma}jnRingPortlState OBJECT-TYPE
SYNTAX INTEGER {

disabled (1),

blocked (2),

forwarding (3),

not-connected (4)

}

MAXTACCESS read-only

STATUS current

DESERIPTION "

Operational state of the first RingsrPort.

digabled (1) indicates that all frames are dyvopped.
blpcked (2) indicates that all frames ake ‘dropped except
— MRP topology change frames \and MRP test frames from
a MRM,

— MRP link change frameg~$from an MRC,

— MRP interconnection tepology change from a MIM,

— MRP interconnection\link change from a MIC,

— frames from othex<¥protocols that also define to pass
blocked (2) por®s.

foryarding (3) indicates that _all frames are passed through

according te the forwarding behavior

of IEEE 8024'1D.

notfconnected (4) indicates\that the port has no link.

::= {| mrpDomainEntry 7 ¢ }

mrpDomajnRingPort2 OBJEQT-TYPE

SYNTAX Tntleger32
MAXtACCESS read-create
STATUS current

DESERIPTION "
The ifIndex of the layer 2 interface which is
used as ring port 2.

= mgpDomainEntry 8 }

mrpDomainRingPort2State OBJECT-TYPE
SYNTAX INTEGER {
disabled (1),
blocked (2),
forwarding (3),
not-connected (4)

}

MAX-ACCESS read-only
STATUS current
DESCRIPTION "

Operational state of the second Ring-Port.

disabled (1) indicates that all frames are dropped.
blocked (2) indicates that all frames are dropped except
— MRP topology change frames and MRP test frames from
a MRM,

— MRP link change frames from an MRC,
— MRP interconnection topology change from a MIM,
— MRP interconnection link change from a MIC,
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mrpDomainState
SYNTAX
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— frames from other protocols that also define to pass
blocked (2) ports.
indicates that all frames are passed through
according to the forwarding behavior
of IEEE 802.1D.
indicates that the port has no link.

mrpDomainEntry 9 }

OBJECT-TYPE

BITS {
disabled(0),
undefined (1),
ringOpen(2),
reserved (3)

}

MAXtACCESS

read-only

STATUS current
DESCRIPTION "
Operational status of the MRP entity.
isabled(0) — MRP switched off. All higher bits are invalid
and shall be reset.
ndefined (1) —Value is not wvalid.
All higher bits are invalid and shall be reget.
ingOpen(2) —MRP ring redundancy lost

eserved (3)

mrpDomajnError
SYNFAX

MAX{ACCESS
STAYTUS
DESERIPTION

oError (0)

ti= |

All higher bits are invalid and shall Jbe“reset.
— reserved for further extensions.

mrpDomainEntry 10 }

OBJECT-TYPE

BITS {
noError (0),
invalidvlanId (1),
invalid(2),
multipleMRM (3),
singleSideReceive (4)

}

read-only

current

If the device couldn't switch to the desired administrative state
(thus the value of
this value provides the\reason.

'mrpDomainState' is not the expected one),
Otherwise the bit noError (0) is set.
—+the operational state of the device is confom

to administrative state.

All higher bits are invalid and shall be reset.

fnvalidvlanId (1) — the assigned VLAN ID is not permitted
fnvalid (2) —Value 1s not valid.

All higher bits are invalid and shall be reset.
hultipléMRM (3) —multiple active managers in ring domain.
ingleSideReceive (4) — the test frames of an MRM

have been seen, but only on one port.

mrpDomainEntry 11 }

mrpDomainBlocked
SYNTAX

MAX-ACCESS
STATUS
DESCRIPTION

enabled (1)

OBJECT-TYPE
INTEGER {
enabled (1),
disabled(2)
}
read-only
current
The entity supports blocked ring ports.
Shows whether a mrp domain requires the support of the
BLOCKED port state at ring ports.
The manager of a mrp domain decides whether this support
is required.
Set to enabled the manager demands that all clients
shall support the blocked attribute also set to enabled.
If mrpDomainBlocked is set disabled at the manager,
then the value of mrpDomainBlocked can be arbitrary
at the clients.
client: supports ring ports whose port state can be

IEC 62439-2:2016 © IEC 2016
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blocked.
manager: works only with clients supporting blocked
ring ports.
disabled(2) client: no support of blocked ring ports.
manager: Work with clients supporting blocked ring
ports and with clients not supporting
blocked ring ports.

:= { mrpDomainEntry 12 }

mrpDomainVlanId OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-create
STATUS current
DESCRIPTION "

The VLAN ID assigned to the MRP protocol.

The VLAN 1D only 1S 1n uUse when the bilt i1nvalidvlanld
is not set in mrpDomainError.

If value is set to 0 no VLAN 1is assigned.

The invalidVlanId shall be set to 0 (no Error).

"

HEE mrpDomainEntry 13 }
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-- Obje¢ts of the MRP Network Management for manager role
PSS ARl EEEE SRS RS SRS S SRR SRR R EEEEEEEEEEEEEEEEEEEEEESEEEEEEEE SRS RIS SIS S

mrpDomajnManagerPriority OBJECT-TYPE
SYNTAX INTEGER (0..65535)
MAX{tACCESS read-create
STATUS current

DESERIPTION "

The priority of this MRP entity.T¥“>the device is
client only, the value of this b¥ect shall be ignored
by the MRP entity. Only the four most significant bits
shall be used, the bits 0 to NV are reserved. The
smaller value has the highen priority.

::= {|mrpDomainEntry 14 }

mrpDomajnRingOpenCount OBJECT-TYPE

SYNFAX Counter32
MAXtACCESS read-only
STATUS current

DESCRIPTION "
Counter fox\ring-state changes to open.

{| mrpDomainEntry 15 }

mrpDomajnlLastRingOpenChahge OBJECT-TYPE

SYNTAX TAmeTicks
MAXtTACCESS redd-only
STATUS current

DESECRIPTION "
Timeticks since last change of ring-state
to ring open.

= fufpDomainEntry 16 }

mrpDomainRoundTripDelayMax OBJECT-TYPE

SYNTAX Unsigned32
UNITS "milliseconds™"
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The max. Round-Trip-Delay (in milliseconds)

which was measured since startup.
"

:= { mrpDomainEntry 17 }

mrpDomainRoundTripDelayMin OBJECT-TYPE

SYNTAX Unsigned32
UNITS "milliseconds™"
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The min. Round-Trip-Delay (in milliseconds)
which was measured since startup.
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:= { mrpDomainEntry 18 }

mrpDomainResetRoundTripDelays OBJECT-TYPE

SYNTAX

MAX-ACCESS
STATUS
DESCRIPTION

INTEGER {
resetDelays (1)
}
read-write
current
A write request with resetDelays(l) shall reset
the values of mrpDomainRoundTripDelayMax and
mrpDomainRoundTripDelayMin to zero at the

same time.
"

:= { mrpDomainEntry 19 }

mrpDoma [MMRMReactoOnLinkChange OBJECT-TYPE
SYNTAX INTEGER {
enabled (1),
disabled(2)

MAXtACCESS
STAYTUS
DESERIPTION

bnabled (1)

isabled(2)

:= {|mrpDomainEntry 20 }

— o kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok sk ok ok sk ok ok ok sk ok ok sk ok ok ok ok ok ok sk ok ok ok sk ok ok ok sk Rk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

-- addifional Objects of the MRP Network Management for management
—— A AR A A AR A A A A A AR A A A AR I A A A A KR I A A AR KA A A AR KA A AR REI I A AR A A A A AR A A A AR KR h Ak Kk ok ok

mrpDomajnRowStatus
SYNFAX
MAX{tACCESS
STAYTUS
DESCRIPTION

::= {|mrpDomainEntry 21}

S R SRRk e I I Sk ik I I S P A I I I S I I S h I I S b I S S 2 Sk kI S S S R b S S S S 2 S S

-- Obje¢ts of the Medda~fedundancy Interconnection
R * Kk Kk k. R R R R e B R I I I I I I I I I I I R I IR I IR R R S I R I I R I I

mrpIntefconnectionTable OBJECT-TYPE
SYNTAX SEQUENCE OF MrpInterconnectionEntry
MAX{+ACCESS not-accessible
STAYTUS current

DESERIPIION

}

read-create

current

Tells whether the MRM reacts on link down MRP‘1link change
frames.

indicates that the MRM reacts immediately(on link down MRP
link change frames.

indicates that the MRM does not react ¢on

link down MRP link change frames.

OBJECT-TYPE

RowStatus

read-create

current

"

Support of creatifon and deletion of rows.

A row can be.taken out of service by writing
the value_mnetInService (2).

Every entry in this table contains information about
a Media redundancy Interconnection domain.

::= { mrpObjects 2

Row entries can be created or deleted via

SNMP operations. Therefore the MAX-ACCESS values
of some Object Identifier are different from the
values of the same Object Identifier in the

pure monitoring facet.

"

}

mrpInterconnectionEntry OBJECT-TYPE
SYNTAX MrpInterconnectionEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "An entry in the mrpInterconnectionTable."
INDEX { mrpInterconnectionID }

::= { mrpInterconnectionTable 1 }

MrpInterconnectionEntry::= SEQUENCE {

mrpInterconnectionID Unsigned32,
mrpInterconnectionName DisplayString,
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mrpInterconnectionPort

Integer32,

mrpInterconnectionPortState INTEGER,
mrpInterconnectionVlanId Unsigned32,
mrpInterconnectionMode INTEGER,
mrpInterconnectionAdminRole INTEGER,
mrpInterconnectionOperRole INTEGER,
mrpInterconnectionState INTEGER,
mrpInterconnectionError BITS,
mrpInterconnectionOpenCount Counter32,

mrpInterconnectionLastOpenChange
mrpInterconnectionPeerMAC
mrpInterconnectionOwnMRMMAC
mrpInterconnectionPeerMRMMAC
mrpInterconnectionPeerRingDomainUUID
mrpInterconnectionRowStatus

}

TimeTicks,

OCTET STRING,
OCTET STRING,
OCTET STRING,
IEC62439UuidType,
RowStatus

mrpIntefconnectionID OBJECT-TYPE
SYNFAX Unsigned32
MAXtACCESS not-accessible
STATUS current

DESERIPTION

"The index of the entry"

:= {|mrpInterconnectionEntry 1 }

mrpIntefconnectionName OBJECT-TYPE
SYNTAX DisplayString
MAXtACCESS read-create
STATUS current

DESERIPTION

"

A logical name for the Media redundantcy Interconnection domg
ease the management of Media redundancy Interconnection

::= {|mrpInterconnectionEntry 2 }

mrpIntefconnectionPort

OBJECT-TYPE

SYNFAX Integer32
MAXtACCESS read-create
STATUS current

DESERIPTION

The ifIndex of the. Iayer 2 interface which is used

as interconnection\port.

= mrpInterconnectionEntry 3

mrpIntefconnectionPortState

SYNTAX

MAXtTACCESS
STATUS
DESERIPTION

OBYUECT-TYPE
INTEGER {

disabled (1),
blocked(2),
forwarding (3),
notfoénnected (4)

}

read-only

current
"

dom

in to
ins.

Operational state of the Interconnection port.

digabded (1)
blpcked (2)

indicates that all frames are dropped.

indicates that all frames are dropped except

— MRP Interconnection topology change frames,

— MRP Interconnection test frames,

— MRP Interconnection link change frames,

— MRP Interconnection link status poll frames,

— frames from other protocols that also define to pass

blocked (2) ports.

indicates that all frames are passed through
according to the forwarding behavior of IEEE 802.1D.

notConnected(4) indicates that the port has no link.

forwarding (3)

= mrpInterconnectionEntry 4 }

mrpInterconnectionVlanId OBJECT-TYPE

SYNTAX Unsigned32
MAX-ACCESS read-create
STATUS current
DESCRIPTION "

The VLAN ID assigned to the MRP Interconnection protocol.
The VLAN ID only is in use when mrpInterconnectionError
does not signal invalidvVlanId.
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If value is set to 0 no VLAN is assigned.

HEE mrpInterconnectionEntry 5 }

mrpInterconnectionMode OBJECT-TYPE

SYNTAX

MAX-ACCESS
STATUS
DESCRIPTION

INTEGER {
undefined (1),
lcMode (2),
rcMode (3)

}

read-write
current

Control the MRP Interconnection mode.

The value undefined(l) signals that the interconnection mode

::= {|mrpInterconnectionEntry 6 }

mrpIntefconnectionAdminRole OBJECT-TYPE

SYNTAX

MAXTACCESS
STAYTUS
DESERIPTION

neither set to IcMode (Z) nor to rcMode (Jd) .

If the value is set to 1lcMode(2) the device in Media redundy
Interconnection Manager (MIM) role is using the link check m
detect open or closed interconnection links.

If the value is set to rcMode(3) the device in Mediayregdundal
Interconnection Manager (MIM) role is using the ringCheck
detect open or closed interconnection links.

The factory settings are recommended to adjust| the
value of this object to the 1lcMode (2) capability.

If the agent restricts the write access, nojymatter what
reason, it shall reject write requests By responding
with 'badvValue'.

"

INTEGER {

disable (0),

client (1),

manager (2)

}

read-write

current

Control the MRP sinterconnection behavior of the system per
Media redundancy Interconnection domain.

If the value™~is set to disable(0) the MRP Interconnection
entity off #this domain shall be disabled.

If the value is set to client(l) the entity shall be set

to the\wrole of a Media redundancy Interconnection Client (MJ
If (Ehe value is set to manager(2) the entity shall be set

t6 the role of a Media redundancy Interconnection Manager (M
The factory settings are recommended to adjust the
value of this object to the client(l) capability of the
component in order to prevent multiple managers are

in the interconnection (the order of the capabilities are no
necessarily conform to the order of the object values
here) .

If the agent restricts the write access, no matter what

is

ncy
ode to

ncy
ode to

IM) .

reason, it shall reject write requests by responding

with 'badValue'.

"

::= { mrpInterconnectionEntry 7 }

mrpInterconnectionOperRole OBJECT-TYPE

SYNTAX

MAX-ACCESS
STATUS
DESCRIPTION

INTEGER {

disable (0),

client (1),

manager (2)

}

read-only

current

The operational role of an MRP Interconnection entity
per Media redundancy Interconnection domain.

A value of disabled(0) signals that the entity doesn't
work (whatever reason).

A value of client(l) signals that the entity is in a
Media redundancy Interconnection Client role.

A value of manager (2) signals that the entity is the
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manager of this Media redundancy Interconnection domain.

::= { mrpInterconnectionEntry 8 }

mrpInterconnectionState OBJECT-TYPE
SYNTAX INTEGER {
disable (0),
undefined (1),
interconnOpen(2),
interconnClosed (3)

}

MAX-ACCESS read-only
STATUS current
DESCRIPTION "
Operational status of the MRP Interconnection entity.
disable (0) — The entity is disabled.
undeiflined (1) = alue 1s not valid.
| nterconnOpen (2) —MRP Interconnection redundancy lost of this Media
redundancy Interconnection domain.
nterconnClosed (3) —MRP Interconnection redundancy available of this Medifa

redundancy Interconnection domain.

HEE | mrpInterconnectionEntry 9 }

mrpIntefconnectionError OBJECT-TYPE
SYNTAX BITS {
noError (0),
invalidvVlanId(1l)
}
MAXtACCESS read-only
STAYTUS current
DESERIPTION "
Configuration status of the MRPE/Interconnection entity.

oError (0) —no configuration errorddetected.
fnvalidvlanId(l) —the assigned VLAN ID s not permitted.

HE mrpInterconnectionEntry 10 }

mrpIntefconnectionOpenCount OBJECT-TYRE

SYNTAX Counter32
MAX{ACCESS read-only
STATUS current

DESERIPTION "
Counter forMRP Interconnection state changes to

interconn@pen.
"

R mrpInterconnectfonEntry 11 }

mrpIntefconnectionlLasitOpenChange OBJECT-TYPE

SYNTAX TimeTicks
MAXTACCESS read-only
STATUS current

DESCRIPTION "
Timeticks since last change of
mrpInterconnectionState to interconnOpen.

.. T . kI 10
= mrEeraTer pzzay ot RTEyY—— T

mrpInterconnectionPeerMAC OBJECT-TYPE

SYNTAX OCTET STRING
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

Device-MAC-Address of the devices interconnection peer, connected

to the devices interlink port. This variable contains

the MAC-Address contained in the media link check frame received at the
interconnection port.

"

= { mrpInterconnectionEntry 13 }

mrpInterconnectionOwnMRMMAC OBJECT-TYPE

SYNTAX OCTET STRING
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

The device-MAC-Address of the devices ring manager (MRM) .

This variable contains the MAC-Address extracted from the
periodically received MRP_Test frame sent by the ring manager.

If the ring managers MAC-Address is not known, the variable shall
contain ff-ff-ff-ff-ff-ff.
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= | mrpInterconnectionEntry 14 }

mrpInterconnectionPeerMRMMAC OBJECT-TYPE

SYNTAX OCTET STRING
MAX-ACCESS read-only
STATUS current
DESCRIPTION "

Device-MAC-Address of devices interconnection peer’s, connected
to the devices interlink port, ring manager.

This variable contains the MRM-MAC-Address of the peers ring manager

contained in the media link check frame received at the interconnection port.

If the ring managers MAC-Address is not known, the variable shall
contain ff-ff-ff-ff-ff-£ff.

::= { mrplInterconnectionEntry 15 }

mrpInterconnectionPeerRingDomainUUID OBJECT-TYPE

SYNT ol 42011 ',ijr/
MAX-RACCESS read-only
STATPS current

DESCRIPTION "

The domain UUID of the ring the interconnection peer’s, connectled
to the devices interlink port, ring.
This variable contains the MRM DomainUUID of the peers ring

"

= | mrpInterconnectionEntry 16 }

mrpIntefconnectionRowStatus OBJECT-TYPE

SYNTAX RowStatus
MAXtACCESS read-create
STATUS current

DESERIPTION "

Support of creation and deletion™of rows.

A row can be taken out of seryvi€e by writing
the value notInService (2).

::= {|mrpInterconnectionEntry 18 }

Kok ok ok ook ok ok ok ok ok sk ok ok ok ke ok ok sk ok ok k sk ko ke ko ks ok ok sk ok ok ok ok AR ok ok ok k ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

conformance statements
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mrpRedupdancyGroups OBJECT IDENTIFIER::= { mrpConformance 1 }

mrpDoma}nBasicGroup OBJECT-GROUR

OBJECTS {

mrpDomainIndex,
mrpDomainID,
mrpDomainName,
mrpDomainAdminRole,
mrpDomainOperRole,
mrpDomainRingPortl,
mrpDomaipBRIMgPortlState,
mrpDomaiqRingPort2,
mrpDomainnRingPort2State,
mrpPomainState,
mrpBomainBlocked,
mrpbDomainRowStatus

contained in the media link check frame received at the interconnectio

ij
STATUS current
DESCRIPTION "

Parameters which are necessary to monitor
and control the status of MRP domains.

::= { mrpRedundancyGroups 1 }

mrpDomainManagerGroup OBJECT-GROUP

OBJECTS {
mrpDomainManagerPriority
}
STATUS current
DESCRIPTION "
Parameters which are additional to monitor
and control the status of MRP domain managers.

::= { mrpRedundancyGroups 2 }

mrpDomainBlockingCntrlGroup OBJECT-GROUP

OBJECTS {

port.
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mrpDomainMRMReactOnLinkChange

}
STATUS
DESCRIPTION

current

"

Parameters which are optional to monitor and control
blocking behavior of MRP domains.

::= { mrpRedundancyGroups 3 }

mrpDomainDiagGroup
OBJECTS {

OBJECT-GROUP

mrpDomainError,
mrpDomainRingOpenCount,
mrpDomainLastRingOpenChange,
mrpDomainRoundTripDelayMax,
mrpDomainRoundTripDelayMin,

}
STATUS
DESERIPTION

mrpDomainResetRoundTripDelays

current

"

Parameters which are optional to monitor

and control the diagnostic status of MRP domains.

::= {|mrpRedundancyGroups 4 }

mrpDomajnAdvancedGroup OBJECT-GROUP

OBJECTS {

}
STATUS
DESERIPTION

mrpDomainVlanId

current

"

Parameters which are optional to¢menitor and control
the status of MRP domains.

:= {|mrpRedundancyGroups 5 }

mrpIntefconnectionBasicGroup OBJECT-GROUP

OBJECTS {

}
STATUS
DESERIPTION

mrpInterconnectionName,
mrpInterconnectionPort,
mrpInterconnectionPortState,
mrpInterconnectionAdminRole,
mrpInterconnectionOperRole,
mrpInterconnectionMode,
mrpInterconnectionState}
mrpInterconnectionRowStatus

current

"

Pafaméters which are necessary to monitor
and“control the status of Media redundancy
Intterconnection domains.

]

:= {|mrpRed@indancyGroups 6 }

mrpIntefconnectionDiagGroup OBJECT-GROUP

OBJECTS , {

mbepInterconnectionError,

mrpInterconnectionOpenCount,
mrpInterconnectionLastOpenChange,
mrpInterconnectionPeerMAC,
mrpInterconnectionOwnMRMMAC,
mrpInterconnectionPeerMRMMAC,
mrpInterconnectionPeerRingDomainUUID

}
STATUS
DESCRIPTION

current

"

Parameters which are optional to monitor
and control the diagnostic status of Media
redundancy Interconnection domains.

::= { mrpRedundancyGroups 7 }

mrpInterconnectionAdvancedGroup OBJECT-GROUP

OBJECTS {

mrpInterconnectionvVlanId

}
STATUS

current
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DESCRIPTION "
Parameters which are optional to monitor and control
the status of Media redundancy Interconnection domains.

::= { mrpRedundancyGroups 8 }

S R I I I I I S R I R I S S I I I S I I R S S I R I I S S I I S S S I R I I S S I I 2 S S I S S S I R I S S S I I S 3

-- compliance specifications
R E R I I I I I I R R I I I I I I I I I I I I I I I R I I R I I R R I R R IR I S R I I I I I I Y

mrpRedundancyCompliances OBJECT IDENTIFIER::= { mrpConformance 2 }
mrpDomainBasicCompliance MODULE-COMPLIANCE

STATUS current

DESCRIPTION "

Basic implementation requirements for MRP support.

The agent shall sSuUpport the monitoring and control
of redundancy domains.

"

MODYLE

MANPATORY-GROUPS ({

mrpDomainBasicGroup

}

GROYP mrpDomainAdvancedGroup
DESERIPTION "
For SNMP agents it is optional to(support
advanced monitoring and control <of
redundancy domains.

"

::= {|mrpRedundancyCompliances 1 }

mrpDoma}nManagerCompliance MODULE-COMPLIANCE
STATUS current
DESERIPTION "
Manager implementation requirements for MRP
support. The agen®’shall support the monitoring
and control of *edundancy domains.
"
MODYLE
MANPATORY-GROUPS {
mrpDomad+nBasicGroup,
mrpDomainManagerGroup

}

GROVP mrpDomainBlockingCrtrlGroup
DESERIPTION "
For SNMR ‘agents it is optional to support blocking control.

"

GROVP mrpDomadnD¥agGroup

DESERIPTION "

For SNMP agents it is optional to support
monitoring of the diagnostic status of MRP domains.

"

::= {|mrpRedundancyCompliances 2 }

mrpIntefconnectionCompliance MODULE-COMPLIANCE

STATUS current
DESCRIPTION "
Implementation requirements for MRP Interconnection support.
The agent shall support the monitoring and control
of Media redundancy Interconnection domains.
"
MODULE
MANDATORY-GROUPS {
mrpInterconnectionBasicGroup

}

GROUP mrpInterconnectionAdvancedGroup

DESCRIPTION "
For SNMP agents it is optional to support
advanced monitoring and control of Media
redundancy Interconnection domains.

"

GROUP mrpInterconnectionDiagGroup
DESCRIPTION "
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For SNMP agents it is optional to support
monitoring of the diagnostic status of Media
redundancy Interconnection domains.

"

:= { mrpRedundancyCompliances 3 }

END

e AR R A A A A AR A A A A A A A A A A AR A A A A AR A A A AR KR A A A A A KR A A A A AR A A A AR KA A A AN AR A A A A AR A AN XX * K

-- EOF
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Annex A
(normative)

Optional earlier version of the Automanager protocol

A device may support backwards compatibility to the earlier version of the Automanager
protocol. In order to do so, it shall implement the MRA functionality as defined in the Clauses
5, 6, 7 and 8 and in addition:

e Receive, analyse and transmit MRA MRP_Test frames containing the MRP_Option data

cont,

ablon

nt T okl
CTgrveTTr—Taot

A4

LA LI

Table A.1 — Compatible mode MRP_Option for MRP_Test Substitutions

Substitution Structure
name
MRP_Option MRP_TLVHeader (Type=0x7F), MRP_OUI (=0x08-00-06), MRP_SubOption1,

[MRP_SubOption2]

MRP_SybOption1

MRP_Ed1Type (=0x00), MRP_Ed1ManufacturerData (=0x00, 0x00)

MRP_SybOption2

MRP_SubTLVHeader (Type=0x03, Length = 0)

e Rec
cont

bive, analyse and transmit MRA MRP_TestMgriNAck and MRP_TestPropagatg
pining the MRP_Option data content given in\Table A.2:

Table A.2 — Compatible mode MRP_Option frames MRP_TestMgrNAck

and MRP_TestPropagate Substitutions

frames

Substitution Structure
name
MRP_Option MRP_TLVHeader (Type=0x7F, Length = 0x1A), MRP_OUI (=0x08-00-06),

MRP_SubOption1;.MRP_SubOption2

MRP_SUbOption1

MRP_Ed1Type (=0x00), MRP_Ed1ManufacturerData (=0x00, 0x00)

MRP_S{

bOption2

MRP_SubTLVHeader (Type=0x01 or 0x02,Length = 0x12), MRP_Prio, MRP_SA,
MRP_QtherMRMPrio, MRP_OtherMRMSA, Padding (=0x00, 0x00)
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

) RESEAUX DE COMMUNICATION INDUSTRIELS -
RESEAUX D'AUTOMATISME A HAUTE DISPONIBILITE -

Partie 2: Protocole de redondance du support (MRP)

AVANT-PROPOS

1) La Cpmmission Electrotechnique Internationale (IEC) est une organisation mondiale de. horfalisation
compg@sée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)! L'IEC a pour
objet fle favoriser la coopération internationale pour toutes les questions de normalisatiopydans les [domaines
de I'électricité et de I'électronique. A cet effet, I''EC — entre autres activités — publie des _Normies interpationales,
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles-au public (PAS) et des
Guidep (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée ardes comités d'études, aux
travayx desquels tout Comité national intéressé par le sujet traité peut participer. Les organisations
internfitionales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égalgment aux
travaux. L'IEC collabore étroitement avec I'Organisation Internationale dé Normalisation (ISO), gelon des
conditjons fixées par accord entre les deux organisations.

2) Les dé¢cisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans |a mesure
du popsible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC
intéregsés sont représentés dans chaque comité d'études.

3) Les Publications de I'lEC se présentent sous la forme de re€ommandations internationales et sont agréées
commeg telles par les Comités nationaux de I'lEC. Tous les\efforts raisonnables sont entrepris afin|que I'lEC
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue respopsable de
I'évenfuelle mauvaise utilisation ou interprétation qui en estfaite par un quelconque utilisateur final.

4) Dans |e but d'encourager I'uniformité internationale,sles* Comités nationaux de I'lEC s'engagent, danfs toute la
mesurle possible, a appliquer de fagon transparente\les Publications de I''EC dans leurs publications pationales
et rég?onales. Toutes divergences entre toutesy Publications de I'lIEC et toutes publications natignales ou
régionales correspondantes doivent étre indiquees en termes clairs dans ces derniéres.

5) L'IEC |elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indgpendants
fournigsent des services d'évaluation.de conformité et, dans certains secteurs, accédent aux mgrques de
confolmité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification
indépg¢ndants.

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publicafion.

7) Aucung responsabilité ne dpit\étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mapdataires,
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationauy de I'lEC,
pour tput préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage d¢ quelque
naturgd que ce soit,.directe ou indirecte, ou pour supporter les colts (y compris les frais de justige) et les
dépenjses découlant™de la publication ou de l'utilisation de cette Publication de I'lEC ou de tdute autre
Publidation de I1EC, ou au crédit qui lui est accordé.

blications

: ustriels,
du comité d'études 65 de I'lEC: Mesure, commande et automation dans les processus
industriels.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2010. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

— ajout d'une extension de protocole pour sélectionner automatiquement le gestionnaire de
redondance du support;

— ajout d'un protocole pour connecter de maniére redondante les anneaux du protocole de
redondance du support.
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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
65C/834/FDIS 65C/841/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.
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INTRODUCTION

La série IEC 62439 précise les principes pertinents relatifs aux réseaux de haute disponibilité
qui satisfont aux exigences des réseaux d'automation industriels.

A I'état exempt de panne du réseau, les protocoles de la série IEC 62439 assurent une
communication de données fiable et conforme a I'ISO/IEC/IEEE 8802-3 (IEEE 802.3) et
préservent le caractére déterministe des communications en temps réel. En cas de panne, de
retrait et d'insertion d'un composant, ils assurent des temps de reprise déterministes.

Ces protocoles conservent la totallte des fonctlons de commumcatlon Ethernet cIaSS|ques

Le mardhé doit disposer de plusieurs solutions réseau, qui présentent des caractéristigues de
igences
d'application. Ces solutions prennent en charge différents mécanismes. et’ topologies de
redondgnce qui sont intégrés a I'lEC 62439-1 et spécifiés dans les autres,parties de(la série
IEC 62439. L'IEC 62439-1 distingue également les différentes solutions en fournissant des
lignes djrectrices aux utilisateurs.

La sérigl IEC 62439 se conforme a la structure et aux termes généraux de la série IEC|61158.

La Commission Electrotechnique Internationale (IEC) ,aitire I'attention sur le fait qu'il est
déclaré|que la conformité aux dispositions du présenb document peut impliquer l'ufilisation
des drojts de propriété intellectuelle relatifs au protocole en anneau donné a I'Artige 5. Le
Tableay 1 donne une vue d'ensemble des brevets adéquats.

Tableau 1 — Informations de brevet

Numéro Statut Pays Numéro de brevet Titre
octroyé ou

Numéro d'application
(si en attente)

1 octroyé us US 6,430,151 Local networking with redundancy
properties having a redundancy nmanager
octroyé CA CA 2323429
octroyé CN CN 117195
octroyé NON NO 330908

octroyé EP (AT, BE, CH, EP 1062787
DE, DK, ES, FR,
GB, IT, NL, SE)

L'IEC ne prend pas position quant a la preuve, a la validité et a la portée de ces droits de
propriété.

Le détenteur de ces droits de propriété a assuré a I'lEC qu'il est prét a négocier des licences
avec les demandeurs dans le monde entier, gratuitement ou dans des conditions raisonnables
et non discriminatoires. A ce propos, I'énoncé du détenteur des droits de propriété est
enregistré a I'lEC. Des informations peuvent étre demandées a:

Siemens Aktiengesellschaft

Otto-Hahn-Ring 6

Munich 81739

Allemagne
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et
Hirschmann Automation and Control GmbH
Stuttgarter Strasse 45-51
Neckartenzlingen 72654

Allemagne

L'attention est d'autre part attirée sur le fait que certains des éléments du présent document
peuvent faire I'objet de droits de propriété autres que ceux qui ont été mentionnés ci-dessus.

L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels d
brevets et de ne pas avoir signalé leur existence.

roits de

L'ISO (www.iso.org/patents) et I'lEC (http://patents.iec.ch/) maintiennent a disposiﬂion des

bases ¢e données en ligne des brevets relatifs a leurs normes. Les utilisateu
encourdgés a consulter ces bases de données pour obtenir l'information la plus-récq
les droifs de propriété.

rs sont
bnte sur
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) RESEAUX DE COMMUNICATION INDUSTRIELS -
RESEAUX D'AUTOMATISME A HAUTE DISPONIBILITE -

Partie 2: Protocole de redondance du support (MRP)

1 Domaine d'application

La série IEC 62439 concerne les réseaux de haute disponibilité pour I'automation reposant

sur la tgchnologie ISO/IEC/IEEE 8802-3 (IEEE 802.3) (Ethernet).

La présente partie de la série IEC 62439 spécifie un protocole de reprise reposant

topologi
d'une
gestion

2 Réflérences normatives

Les dodg
partie,
référend

édition gu document de référence s’applique (y comptis les éventuels amendements).

IEC 600
fonction|

IEC 611
terrain
type 10

IEC 617
terrain

IEC 617
terrain 9

IEC 624
disponik

sur une

en anneau, congu pour réagir de maniére déterministe sur une seule défaillance

aille interétage ou d'un commutateur du réseau, sous le contféle d'un n
aire de redondance du support dédié.

uments suivants sont cités en référence de maniere-normative, en intégralit
Hans le présent document et sont indispensabl€s pour son application. H
es datées, seule I’édition citée s’applique. Pouf les références non datées, la

50-191, Vocabulaire Electrotechnique~“nternational — Chapitre 191: Sa
nement et qualité de service

58-6-10:2014, Réseaux de communication industriels — Spécifications des
- Partie 6-10: Spécification dw protocole de la couche application — Elém

84-1, Réseaux de communication industriels — Profils — Partie 1: Profils de

84-2, Réseaux-de communication industriels — Profils — Partie 2: Profils de
upplémentaires pour les réseaux en temps réel basés sur I'lSO/IEC 8802-3

39-1.2010, Réseaux industriels de communication — Réseaux d'automatisme
ilite"=' Partie 1: Concepts généraux et méthodes de calcul

eud du

£ ou en
our les
Herniere

reté de

bus de
ents de

bus de

bus de

a haute

IEC 624

39:1:2010/AMD1:20121

ISO/IEC 10164-1, Technologies de l'information — Interconnexion de systemes ouverts (OSl)
— Gestion-systémes: Fonction de gestion d'objets

ISO/IEC/IEEE 8802-3, Standard for Ethernet (disponible en anglais seulement)

IEEE 802.1D:2004, |IEEE Standard for Local and metropolitan area networks — Media Access

Control

(MAC) Bridges (disponible en anglais seulement)

1 1l existe une version consolidée de cette publication comprenant [I'lEC 62439-1:2010 et
I''EC 62439-1:2010/AMD1:2012.
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IEEE 802.1Q:2011, /EEE Standard for Local and metropolitan area networks — Media Access
Control (MAC) Bridges and Virtual Bridge Local Area Network (disponible en anglais
seulement)

3 Termes, définitions, abréviations, acronymes et conventions

3.1 Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans I'lEC 60050-191
et dans I'lEC 62439-1, ainsi que les suivants s'appliquent.

3.1.1
port d'interconnexion
port d'un commutateur utilisé pour interconnecter deux topologies en anneau

3.1.2
topolodie d'interconnexion
topologie dans laquelle deux topologies en anneau sont connectées

3.2 Apbréviations et acronymes

Pour Igs besoins du présent document, les abréviationsy*et acronymes donnds dans
I''EC 62439-1 s'appliquent, ainsi que ceux indiqués ci-dessous.

ASE Application Service Element (élément d'application de service)

CCM Continuity Check Messages (messageside vérification de la continuité)

CFM Connectivity Fault Management (gestion de panne de la connectivité)

CFM-MRP Connectivity Fault Management:for MRP (gestion de panne de la connpectivité
pour MRP)

uc Unité Centrale

FDB Filtering Database (base:de données de filtrage)

LC-mode Link Check mode (mode de vérification de liaison)

LSB Least Significant\Bit (bit de poids faible)

MAID Maintenance\Association ID (ID d'association de maintenance)

MD Maintenance Domain (domaine de maintenance)

MD Levgel Mainteffance Domain Level (niveau du domaine de maintenance)

MEP Maintenance End Point (point d'extrémité d'association de maintenance)

MEPID Ma!ntenance Association End Point ID (ID de point d'extrémité d'associertion de
msnn’rpnqnm:)

MIB Management Information Base (base d'informations de gestion)

MRA Media Redundancy Automanager (gestionnaire automatique de redondance du
support)

MRC Media Redundancy Client (client de redondance du support)

MRM Media Redundancy Manager (gestionnaire de redondance du support)

MRP Media Redundancy Protocol (protocole de redondance du support)

MIC Media Redundancy Interconnection Client (client d'interconnexion de redondance

du support)

MIM Media Redundancy Interconnection Manager (gestionnaire d'interconnexion de
redondance du support)

RC-mode Ring Check mode (mode de vérification de I'anneau)
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3.3 Conventions

Le présent document suit les conventions définies dans I'lEC 62439-1.

4 Vue d'ensemble du MRP

Le présent document présente le protocole MRP (Media Redundancy Protocol, protocole de
redondance du support), un protocole de reprise qui repose sur une topologie en anneau,
ainsi que l'interconnexion redondante des anneaux du MRP via le protocole d'interconnexion
de redondance du support, comme illustré a la Figure 1.

Le MRPresteconc dagirdemantére—déterministe etite—défaittance 7e maille
interétage ou d'un commutateur de la topologie en anneau ou de la topologie d'interconnexion.

MRP repose sur les fonctions de I'lSO/IEC/IEEE 8802-3 (IEEE 802.3) et de IEEE 802.1Q, y
compris| la base de données de filtrage (FDB, Filtering Data Base); il (se 'frouve gntre la
couche de liaison de données et la couche d'application (voir Figure 2).

NOTE Llorganisation en couches est considérée conforme a I'lEC 61158-1.

Un résepu conforme au MRP doit disposer d'une topologie en anA€au a plusieurs nceuds.

observelr et contrbler la topologie en anneau afin de)réagir en cas de panne du [réseau.
Le MRM envoie pour cela des trames sur un port ennanneau et les regoit de I'anneadl sur un
autre pqrt en anneau et inversement.

L'un des$ nceuds joue le réle de gestionnaire de redondanee du support (MRM). Le MlRM doit

Les autfes nceuds de l'anneau jouent le rblesde clients de redondance du supporf (MRC).
Un MR( réagit en fonction des trames de reconfiguration recues du MRM,; il peut défecter et
signalerfdes changements de liaison sur_ses ports en anneau.

Une paftie ou I'ensemble des nceuds de I'anneau peut également commencer en fant que
gestionnaire automatique de redondance du support (MRA). Les MRA sélectionnent 4n MRM
entre eyx via un protocole de séléction. Les autres MRA prennent le réle de MRC.

Chaque|nceud de lI'anneauypeut détecter la défaillance ou la reprise d'une maille intergtage ou
d'un nodud avoisinant.

Pour cgnnecterdeux anneaux de MRP de maniére redondante, des réles supplémgntaires
sont aff¢ctés adeux nceuds de chaque anneau.

L'un dg¢snceuds joue le role de gestionnaire d'interconnexion de redondapce du
support (MIM), en plus du role de MRC ou de MRM. Le MIM doit observer et contrdler la
topologie d'interconnexion redondante afin de réagir en cas de panne de l'interconnexion.
Pour couvrir un maximum d'applications, deux méthodes de détection sont fournies dans la
présente Norme internationale. Pour observer la topologie d'interconnexion, le MIM peut
réagir directement aux messages de notification de changement de la liaison du port
d'interconnexion (LC-mode) ou envoyer des trames d'essai sur le port d'interconnexion via les
anneaux connectés et les recevoir sur ses ports en anneau et inversement (RC-mode).

Les trois autres nceuds de la topologie d'interconnexion jouent le rbéle de clients
d'interconnexion de redondance du support (MIC), en plus du role de MRC ou de MRM.
Les MIC réagissent aux trames de reconfiguration regues par le MIM. lIs peuvent détecter et
signaler des changements de liaisons sur leur port d'interconnexion et peuvent publier des
messages de notification de changement de liaison.

Comme le décrit la présente Norme internationale, le LC-mode a l'avantage de restreindre la
charge de trame d'essai d'interconnexion uniquement au niveau des liaisons d'interconnexion,
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alors que le RC-mode a l'avantage de décharger les MIC du traitement des trames d'essai
d'interconnexion. La sélection du mode doit étre effectuée conformément aux exigences de
I'application et ne reléve pas du domaine d'application de la présente Norme internationale.

Le fournisseur peut mettre en ceuvre le LC-mode seulement, le RC-mode seulement ou les
deux a la fois. Le MIM et tous les MIC d'une topologie d'interconnexion de MRP doivent étre
configurés sur le méme mode.
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end end end end end end end end end
node node node node node node node node node
| nJ--L | | | m!
o -
11
MRC MRM BLOCKED MRC
MIC + MRC MIM + MRC

BLOCKED 3
| [ — Redundant | |
| I W] W] ] (M}
MRP
end end | ..] end /I LEL e end end | ..| end
node node node nterconnection node node node
topology MRP
primary rings
end end end interconnection end end end
node |* = | node node _— link node | = = node node
1 | secondary_— [ [l 1
T interconnection
link
MIC + MRC MIC + MRC
MRC BLOCKED MRM MRC
<> 1
. LI
"t o ]--Bg (W] .. O
end end end end end end end end end
node node node - node node node node node
[ ] Manager ring port or interconnection portin forwarding state
|:|"| |— Manager ring port or interconneetion’port in blocked state
5] Client ring port or interconnectioh port in forwarding state
(] Non ring port IEC
Anglais Frangais
End node Nceud d'extrémité
MRP rinfs Anneaux du MRP
Redundant MRR interconnection topology Topologie d'interconnexion redondante du MR
Primary interconnection link Liaison d'interconnexion principale
Secondary interconnection link Liaison d'interconnexion secondaire
Manager ring port or interconnection port in forwarding | Port en anneau ou port d'interconnexion du
state gestionnaire a I'état FORWARDING
Manager ring port or interconnection port in blocked Port en anneau ou port d'interconnexion du
state gestionnaire a I'état BLOCKED
Client ring port or interconnection port in forwarding Port en anneau ou port d'interconnexion du client a
state I'état FORWARDING
Non ring port Port qui n'est pas en anneau

Figure 1 — Deux anneaux de MRP connectés de maniére
redondante via l'interconnexion de MRP

Chaque nceud conforme au MRP exige un élément commutateur conforme a I'lEEE 802.1,
équipé de deux ports en anneau connectés a un anneau et doit pouvoir tenir au moins l'un
des rbles suivants:
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e gestionnaire de redondance du support (MRM); ou
e client de redondance du support (MRC); ou

e MRM ou MRC (mais les deux rdles ne doivent pas étre actifs en méme temps sur le méme
anneau).

Chaque nceud conforme a l'interconnexion de redondance du support exige un élément
commutateur conforme a I'lEEE 802.1, équipé de deux ports en anneau connectés a un
anneau, ainsi qu'un port d'interconnexion connecté a un autre anneau de MRP; il doit pouvoir
tenir au moins l'un des réles suivants:

¢ a la fois MRC et gestionnaire d'interconnexion de redondance du support (MIM) (les deux
réles doivent étre actifs en méme temps); ou

o MRN et MIM (les deux roles doivent étre actifs en méme temps); ou

¢ a la|fois MRC et client d'interconnexion de redondance du support (MIC) (tes’ delix rbles
doivent étre actifs en méme temps); ou

o MRM et MIC (les deux rbles doivent étre actifs en méme temps).

Plus de|deux anneaux de MRP peuvent étre connectés de maniere redondante en apjpliquant
plusieurs fois la topologie d'interconnexion redondante d'un anpneau a d'autres. A|nsi, les
anneaux contiennent plusieurs noeuds configurés pour étre MMM et MIC. Une connexion
redondgnte de plus de deux anneaux peut également étre ‘obtenue par deux ncedds d'un
anneau [contenant plusieurs instances de MIM ou de MIC.

Un nceyd conforme au MRP peut mettre en ceuvre “plusieurs instances de fonctignnalités
relatives au MRC, MRM, MRA, MIM ou MIC. Dans)ce cas, il doit respecter les régles de
configurfation suivantes:

e si ay moins une instance de MIM ou MIC est active sur un nceud, alors une seule instance
de MRC, MRM ou MRA doit étre active sur ce noeud au méme moment;

e si plusieurs instances de MRC, MRM ou MRA sont actives sur un nceud, alors au¢un MIC
ou MIM ne doit étre actif sur ce nceud au méme moment;

e si plusieurs instances de MRC;-MRM ou MRA sont actives sur un nceud, connectgnt ainsi
les anneaux relatifs connectés aux ports en anneau de ce nceud, alors aucun autije nceud
dang le réseau ne doit connecter les mémes anneaux sur ses instances de MRC, MRM ou
MRA.

Les défjnitions et chapitres suivants comportant les définitions du MRP et d'interconnexion
de MRP| s'appliquent*toujours a une instance de MRP ou a une instance d'interconnexion
de MRP| par nceud conforme. L'activation multiple d'instances de MRP ou d'interconnexion
de MRP], conformmément aux régles de configuration susmentionnées, pourrait nécesgiter des
exigencps, Supplémentaires relatives au bon déroulement du traitement de trame¢ et du
transferf detrame, qui ne relévent pas du domaine d'application du présent document.

NOTE Des ports d'interconnexion supplémentaires peuvent étre utilisés pour se connecter a des anneaux
supplémentaires.

Le MRP est composé d'une entité de service et d'une entité de protocole; voir le modéle en
pile a la Figure 2.

L'entité de service spécifie, de maniére abstraite, le service visible en externe fourni par la
couche liaison de données en termes:
e d'actions et d'événements primitifs du service;

e de parameétres associés a chaque action et événement primitif, ainsi que la forme qu'ils
prennent et;

o d'interaction entre ces actions et événements et leurs séquences valides.
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Le MRP définit les services fournis:
e a la couche application a la frontiere entre la couche application et la couche liaison de
données; et

e a la gestion du MRP a la frontiere entre la couche liaison de données et la gestion
du MRP.

Higher-Layer Entity
MRP MRP
Management
(S anion) (Dot AN
(OCTVICTT \I IULUL:UI}
Data 802.1
Link Bridge
Layer
802.3 802:3
Media Media
Access Access
P[‘ys'ca' 802.3 802.3
ayer PHY. PHY
IEC
Anglais Francgais
Higher-Layer Entity Entité de couche supérieure
MRP Mgnagement (Service) Gestion du MRP (Service)
MRP (P1otocol) MRP (Protocole)
Data Link Layer Couche liaison de données
Physicall Layer Couche physique
Media Afcess Accés au support
Bridge Pont
Figure 2 — MRP en pile
5 Comportement de redondance du support de MRP
5.1 Généralités

Les définitions suivantes relatives aux réles du protocole de redondance du support font
toujours référence a une instance du réle du MRP.

5.2 Ports en anneau

Le MRM et le MRC doivent étre dotés de deux ports en anneau.

Le MRM et le MRC doivent pouvoir détecter la défaillance ou la reprise d'une liaison sur un
port en anneau selon des mécanismes reposant sur I'lSO/IEC/IEEE 8802-3 (IEEE 802.3).

Le MRM et le MRC ne doivent pas transférer les trames MRP_Test, MRP_TopologyChange
et MRP_LinkChange vers des ports qui ne sont pas en anneau.

NOTE |l est attendu que les ports en anneau se comportent comme si les protocoles STP, RSTP ou MSTP étaient
désactivés.
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Un port en anneau doit étre a I'un des états de port ci-dessous:

NOTE LJEEE 802.1D fait référence a I'état du port correspondant a BROCKED en tant que "Discarding".
5.3

Un portlen anneau du MRM doit étre connecté amn port en anneau d'un MRC. L'autre

DISABLED

Toutes les trames doivent étre abandonnées.

BLOCKED

Toutes les trames doivent étre abandonnées, a I'exception des trames suivantes:

FORWARDING

MRP_TopologyChange, MRP_Test et MRP_TestMgrNAck;
MRP_LinkChange et MRP_TestPropagate a partir d'un MRC,;
MRP_Option;

BRP _InTanoloavChanae ot MRPP Inl inkStatiisPaoll 2 nartir d'un MIM-
~ JJ J ~ 7

MRP_InLinkChange a partir d'un MIC;

trames spécifiées dans le Tableau 7-10 de I'lEEE 802.1D-2004 pour metire les
llétat "Discarding" (ex: LLDP, IEEE 1588-2008 PTP, trames peer-to-peer);

neeud et qui ne sont jamais transférées.

ports a

trames uniquement générées ou utilisées par les entités de la couché€ supérieufe de ce

Toufes les trames doivent étre transférées conformément@au comportement rglatif au

transfert de I'lEEE 802.1D.

Gestionnaire de redondance du support (MRM)

port en

anneau|de ce MRC doit étre connecté a un port en anneau de I'autre MRC ou au dg¢uxiéme

port en

N MRC MRC MRC
| ]
[TITTITT]

anneau du MRM, formant ainsi une topologie en anneau comme indiqué a la F
end end end
node node | ... node
(| 1 (|

H

»—o oo

CAN MRM BLOCKED

V,

7

gure 3.

[}
end
node T | T
end end | ... end end end| ... end switching end end | end
node node node node node node end node node node node
IEC
Anglais Francais
end node nceud d'extrémité
switching end node noceud d'extrémité de commutation
BLOCKED BLOQUE

Figure 3 — Topologie en anneau du MRP avec un gestionnaire et des clients
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Le MRM doit contrbler I'état de I'anneau en:

e envoyant des trames MRP_Test a intervalle configuré dans les deux directions de
l'anneau;

e configurant un port en anneau a lI'état FORWARDING et l'autre port en anneau a
I'état BLOCKED s'il regoit ses propres trames MRP_Test (cela signifie que I'anneau est
fermé, voir Figure 3);

e configurant les deux ports en anneau a I'état FORWARDING s'il ne regoit pas ses propres
trames MRP_Test sur les deux ports en anneau dans un délai configuré conformément a
MRP_TSTdefaultT, MRP_TSTshortT et MRP_TSTNRmax au Tableau 59 (cela signifie que
I'anneau est ouvert, voir Figure 4).

end end end
node node ... | node
1 1 1

A
\ 4
Lo

MRC MRC

L]
end
node I I |
switching end end | | end
node node node node node node end node node node node
IEC
Anglais Frangais
end nodg noeud d'extrémité
switching end node noeud d'extrémité de commutation

Figure 4 — Anneau ouvert du MRP avec le MRM

Le mécanisme sujvant prend en charge la synchronisation entre le MRM et le MRC dans les
changements.de-topologie en anneau.

Le MRNI“dait indiquer les changements d'état de I'anneau aux MRC au moyen de| trames
MRP_TopologyChange.

Le MRM ne doit pas transférer de trames spécifiques au MRP (trames MRP_Test,
MRP_TopologyChange, MRP_LinkChange) entre ses ports en anneau.

Si le MRM recoit une trame MRP_LinkUp ou MRP_LinkDown, il doit réduire son temps de
surveillance d'essai conformément au Tableau 59 afin d'accélérer la détection de I'anneau
ouvert. Une fois l'anneau ouvert détecté, le MRM doit configurer un port en anneau a
I'état FORWARDING et doit envoyer les trames MRP_TopologyChange par ses deux ports en
anneau.

Si le paramétre MRP_REACT_ON_LINK_CHANGE est configuré, voir Tableau 41, a la
réception d'une trame MRP_LinkDown, le MRM doit immédiatement configurer un port en
anneau a l'état FORWARDING puis doit envoyer les trames MRP_TopologyChange par ses
ports en anneau.
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Le MRM doit envoyer aux MRC une trame MRP_TopologyChange avec le délai, au-dela
duquel le changement de topologie en anneau sera appliqué. Le paramétre qui achemine ce
délai est appelé MRP_Interval. A I'expiration de ce délai, tous les MRC doivent supprimer les
informations sur leurs ports en anneau contenues dans leur base de données de
filtrage (FDB).

Chaque MRC doit envoyer le délai configuré dans le paramétre MRP_Interval au MRM dans
les trames MRP_LinkUp et MRP_LinkDown pour l'informer du délai dans lequel le MRC
changera I'état de son port de BLOCKED a FORWARDING (trame MRP_LinkUp) ou de
FORWARDING a BLOCKED (trame MRP_LinkDown).

Les mesures doivent étre incluses afin d'éviter que le MRM ne reste a I'état fermé en cas de
défaillafjce du nceud.

Le MRM ne doit pas transférer les trames MRP_InTest, MRP . dnkinkChange,
MRP_InLinkStatusPoll et MRP_InTopologyChange entre ses ports en anneau, si I'unf de ses
ports enl anneau correspond a I'état de port BLOCKED.

Le MRM doit traiter les trames MRP_InTopologyChange. Il doit annulersa FDB filtrage si une
trame MRP_InTopologyChange I'exige dans un intervalle donné MRP_Interval. Il doit envoyer
une tra[ne MRP_TopologyChange si une trame MRP_InTopélogyChange I'exige |afin de

garantir] que tous les MRC, tous les MIM et tous les MIC ‘dans le domaine de [fanneau
annulent leur FDB en méme temps.

5.4 Cllient de redondance du support (MRC)

Chaque|MRC doit transférer les trames MRP_Test regues sur un port en anneau a l'alitre port
en anndau et inversement.

Si le MRC détecte une défaillance ou une’reprise de la liaison d'un port en anneau| il peut
éventue]lement signaler le changement~en envoyant des trames MRP_LinkChange |par ses
deux pgrts en anneau. Chaque MRCxdoit transférer les trames MRP_LinkChange regues sur
un port en anneau a l'autre port en-anneau et inversement.

Chaque|MRC doit transférer les'trames MRP_TopologyChange regues sur un port enfanneau
a l'autrd port en anneau et.inversement. Chaque MRC doit traiter ces trames. Il doit|annuler
sa FDB|si une trame MRP ) TopologyChange I'exige dans un intervalle donné MRP_Interval.

Chaque|MRC doit transférer les trames MRP_InTest, MRP_InLinkChange,
MRP_InTopologyChange et MRP_InLinkStatusPoll entre ses ports en anneau si augun MIM
ni MIC n'est actif sur le noeud au méme moment.

5.5 Domaine de redondance

Le domaine de redondance représente un anneau. Par défaut, tous les MRM et MRC
appartiennent au domaine par défaut. Un ID de domaine unique peut étre affecté sous forme
d'attribut clé a I'ensemble des nceuds d'un anneau. Si un appareil appartient a plusieurs
anneaux, il est fondamental de différencier les trames en mettant en oceuvre plusieurs
instances de MRM ou de MRC. Un nceud doit affecter exactement deux ports en anneau
uniques par domaine de redondance.

NOTE Un appareil peut disposer de ports autres que les deux attribués au MRP. Ces autres ports ne sont pas
influencés par le MRP.

5.6 Vérification de liaison de support

Pour améliorer la qualité de la détection de liaison de certains ports en anneau ou
d'interconnexion, un protocole de vérification de liaison de support peut étre utilisé. Il doit étre
utilisé pour le LC-mode.
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Le protocole de vérification de la continuité, défini dans la suite de protocole de gestion de

panne de la connectivité (CFM) dans I'lEEE 802.1Q-2011 et spécifié ci-apreés dans le

présent

document sous le nom gestion de panne de la connectivité pour MRP (CFM-MRP), doit étre

pris en charge sous forme de protocole de vérification de liaison du support.

Le CFM-MRP doit étre utilisé au niveau des ports d'interconnexion du MIM et des

MIC s'il

exploite l'interconnexion en anneau en LC-mode. Le CFM-MRP peut étre utilisé au niveau des

ports d'interconnexion s'il exploite I'interconnexion en anneau en RC-mode.

Le CFM-MRP peut également étre utilisé au niveau des ports en anneau des a
du MRP.

ppareils

5.7 A|pp|ication du protocole de vérification de la continuité
5.71 Généralités

Lors de|l'application du protocole CFM-MRP conformément a la spécification 'du protg
vérificatjon de la continuité, comme défini dans I'lEEE 802.1Q-2011, pour-veérifier les
entre :IS ports en anneau ou d'interconnexion, ces derniers représentent les
d'extrénpité de maintenance (MEP) appartenant au domaine de maintenance (MD) g
associafion de maintenance (MA) au sens de I'lEEE 802.1Q-201%.

Un appareil de MRP, qui applique le protocole CFM-MRP a §es ports d'interconnexio
anneau)] doit créer en interne un événement MAUTypeChangelnd lorsque i
destinafpire de vérification de la continuité sur son port'de’ MRP a détecté une erreur
d'extrénpité de maintenance a distance (MEP), via la_détection d'une violation relat
durée de vie des messages de vérification de laocontinuité (CCM) a partir de I'i
du CFMFMRP des MEP des appareils de MRP a distance liés.

5.7.2 Intervalle de message de vérification de la continuité

L'intervalle des CCM a utiliser doit étresde 3,33 ms ou 10 ms conformément a I'lEEE
2011.

5.7.3 Niveau du domaine de maintenance

Le niveau du domaine defmaintenance (MD Level) a utiliser entre deux ports en an
d'intercgnnexion de deux appareils de MRP doit étre de niveau 0 pour les con
physiques de niveauyles plus basses. Par conséquent, I'adresse MAC multidiffusion
fixe 01-80-C2-00-00=30 est affectée, conformément a I''EEE 802.1Q-2011.

5.7.4 ID d'association de maintenance (MAID, Maintenance Association ID)

cole de
liaisons

points
t a une

n ou en
nstance
de point
ve a la
nitiateur

802.1Q-

heau ou
nexions
de CCM

L'ID d'agsociation de maintenance (MAID) a utiliser, conformément a I'lEEE 802.1

Q-2011,

peut étre specifie, comme deéfini dans le Tableau 2.
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Tableau 2 — Codage de I'ID d'association de maintenance (MAID)

Sous-trame Valeur

Format du nom de domaine de maintenance 4
(Chaine de caracteres)

Longueur du nom de domaine de maintenance Variable

Nom de domaine de maintenance Chaine de caractéres comportant:
— pour les ports en anneau:
le nom de domaine du MRP
— pour les ports d'interconnexion:
Le nom d'interconnexion et une extension de

chatre—prmpotrta—taiser—praeipates—set pour la

liaison secondaire ou .na au cours du démgrrage. °

Format cpurt du nom de MA 3
(nombre fentier de 2 octets)

Courte Igngueur du nom de MA 2

Court nojn de MA deux octets avec:

—  pour les ports en anneau:
0x0000

— pour les ports d!interconnexion:
ID d'interconnexion MRP_InID.

a Un ipitiateur de MEP de CCM sait qu'il effectue I'envoi sur une liaison secondaire si l'initiateur de[MEP qui
réside sur un MIM ou sur un destinataire de MEP recoit les trames du CCM d'un initiateur de MEP| avec un
role |[de MIM spécifié dans la TLV spécifique de I'lEC. Si ce/n'est pas le cas, il I'envoie sur une liaison
pringipale.

5.7.5 ID de point d'extrémité d'association"de maintenance (MEPID)

Le contenu de I'ID de point d'extrémité diassociation de maintenance de 2 octets n¢ reléve
pas du domaine d'application du présent.document.

5.7.6 TLV d'ID d'émetteur

L'utilisation de la TLV d'ID d'émetteur conformément a I'lEEE 802.1Q est facultative pour
le MRP,

5.7.7 TLV d'état de port

L'utilisation de la/FLV d'état de port conformément a I'lEEE 802.1Q est facultative pour
le MRP,

5.7.8 TLV d'état d'interface

L'utilisation de la TLV d'état d'interface conformément a I''lEEE 802.1Q est facultative pour
le MRP.

5.8 Utilisation avec des diagnostics et des alarmes

Si la valeur TRUE a été affectée a l'attribut Vérification de la redondance du support, les
événements de redondance du support doivent déclencher des événements de diagnostic et
des notifications d'alarme.

5.9 Diagnostic de I'anneau

Dans un domaine de redondance, le traitement des événements de diagnostic suivants doit
étre mis en ceuvre par chaque MRM:
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Si un appareil est configuré en tant que MRM, mais s'il ne joue pas son rdle de
gestionnaire, il doit signaler un événement de diagnostic MANAGER_ROLE_FAIL et
suspendre le signalement de tous les autres événements de diagnostic de redondance du
support qui ont eu lieu pendant qu'il ne jouait pas le réle de gestionnaire.

Si un appareil joue le réle de gestionnaire et s'il détecte un autre MRM actif, il doit
signaler |'événement MULTIPLE_MANAGERS. Cet événement peut se produire
simultanément avec I'événement d'état RING_OPEN de I'anneau.

Si un appareil joue le réle de gestionnaire et s'il détecte un anneau ouvert, il doit signaler

I'événement RING_OPEN.

Ces événements doivent étre signalés a l'aide du service State Change (voir 7.3).

NOTE L

5.10 Pllusieurs MRM dans un seul anneau: Option de vote du gestionnaire

h présence de trames MRP_Test permet de vérifier I'existence d'un MRM.

5.10.1 | Généralités

L'anneau ne doit comporter qu'un seul MRM actif, méme si plusieurs nceuds opt cette
capacite.

NOTE 1 |La présence de plusieurs MRM actifs améne I'anneau a se diviser Juistnéme en plusieurs segments.

Comme

capacit¢ de devenir un MRM dans l'anneau, une ,gption de sélection du gest
amélior¢e spécifiée dans la présente Norme internationale peut étre utilisée pour

lequel d
réle de
capacite

Si une q
cet ann

défini dans le présent document.

Les MR

gestionnaires automatiques-de redondance du support ou MRA.

Le réle
MRC. E
vote, de
et vice-

NOTE 2

alternative a la configuration manuelle du réle de MRP, si plusieurs nceud

MRC comme indiqué a la Figure 5 et la, Figure 6. A cet égard, les nceuds

ption destinée a plusieurs MRM d'un seul anneau est utilisée, alors tous les
bau doivent prendre en charge-la méme option de sélection du gestionnaire,

M qui prennent en ‘charge I'option de sélection du gestionnaire sont

des MRA estiun réle de MRP qui comprend a la fois les réles MRM de type

son rélé opérationnel initial de gestionnaire (MRA) au réle opérationnel client
ersa,seh coordination avec d'éventuels autres MRA dans I'anneau.

Pouf souligner ce principe, les explications suivantes utilisent I'expression MRM pour le MRA |

5 ont la
onnaire
décider

'entre eux devra finalement devenir le MRMyralors que les autres nceuds joueront le

avec la

de jouer le réle de MRM font I'objet de priorités différentes qui doivent étre
acheminées dans la zone MRP_Prio de la trameé MRP_Test.

MRM de
comme

appelés

MRP et

n outre, le)MRA a la capacité de passer a tout moment, en fonction du protgcole de

(MRC),

pstant qui

assure la gestion de I'anneau, bien que le dispositif continue d'étre MRA, et donc toujours capable de voter a

nouveau.

La Figure 5 présente un anneau de MRP au démarrage du réseau avec deux appareils qui
jouent le réle administratif de MRA.
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Figure 5 — Anneau de MRP avec un MRA<u démarrage du réseau

La Figure 6 présente le méme anneau de réseau aprés la mise en place du proce
sélectiop du gestionnaire. Le MRA est passé aux'roles de MRM et MRC du MRP.
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Figure 6 — Anneau de MRP aprés le processus de sélection du gestionnaire
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5.10.2

Principe de base du processus de sélection du gestionnaire

La sélection du gestionnaire est un processus facultatif uniquement destiné aux appareils qui

peuvent

jouer le réle de MRM dans le MRP.

La phase de sélection du gestionnaire du MRP doit se dérouler juste aprés le démarrage de
I'appareil, mais avant que |'appareil ne commence a prendre I'un des éventuels réles de MRM

oude M

RC du MRP.

La fagon dont la fonctionnalité de base du processus de sélection du gestionnaire doit se
dérouler est décrite ci-apres:

e Cha
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ou
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e Cha
vale
vale
MRHA
|'adr

e Aud
gest

e Les

priolfité avec la priorité du prochain MRA. S'ils;ont bien la priorité la plus élg

doiv
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e Le M
I'anr

e Si l¢ MRM choisi a l'aide de l'option de sélection du gestionnaire n'appartient

I'ann
doit
e Sju
alorg
déci
e Pou
de |
(aut
moir
gest

e par l'option de sélection du gestionnaire, appelé alors gestionnaire (auton
implement MRA, peut étre défini pour le réle de gestionnaire (automatique)
valeurs d'usine par défaut.

que MRA doit se voir affecter une valeur de priorit¢ (MRP_Prio). Enfi
iIr MRP_Prio, associée a l'adresse MAC, aboutit sur une prigrifé unique.
iIr MRP_Prio est faible, plus la priorité est élevée. Si les appareils ont des

esse MAC est faible, plus la priorité est élevée.

émarrage, chaque nceud de réseau de MRA doit lancér le processus de séle
onnaire et doit envoyer les trames MRP_Test.

autres MRA doivent recevoir les trames MRPATFest et doivent comparer leu

bnt obliger le gestionnaire a distance qui envoie la trame MRP_Test a aband
MRA pour prendre le réle de MRCvia l'envoi d'un accusé de récep
onnaire d'essai négatif.

RA ou le MRM dont la priorité, gst la plus élevée doit devenir l'unique N
eau. Il doit dés lors commencer & gérer I'anneau conformément au MRP.

eau ou fait preuve de défaillances pendant I'exploitation, le processus de s
recommencer et la prochaine priorité de MRA doit prendre le relais.

h MRA supplémentaire. est intégré a un anneau comptant déja un MRM séle
ce dernier échangera les trames MRP_Test avec le MRA récemment intégré
der lequel des deux restera ou deviendra le MRM.

que l'option.de sélection du gestionnaire fonctionne correctement, tous les a
anneau_dotés du rbdle de gestionnaire doivent étre définis comme gestig
bmatiques) du MRP ou doivent conserver le rdle de clients du MRP. En revar
s un ‘appareil de l'anneau doit étre défini comme gestionnaire (automati
onnaire du MRP.

[ pris en
natique)
du MRP

h, cette
Plus la
valeurs

_Prio identiques, la valeur de I|'adresse MAC de l'appareil tranche. Plus

ction du

[ propre
vée, ils
bnner le
tion de

IRM de

plus a
élection

ctionné,
afin de

ppareils
nnaires
che, au
jue) ou

e Siu

N MIRIM qui ne dispose pas des capacites suifisantes pour devenir un MRA 1a

it partie

de l'anneau de réseau, indépendamment du fait que I'anneau soit ouvert ou fermé, tous
les MRA doivent étre configurés pour le réle de MRC.

NOTE La configuration du MRA sur le réle du MRC n'est pas automatiquement exécutée par le processus de vote
du gestionnaire automatique, mais bien par I'utilisateur.

5.10.3

Le processus de sélection du gestionnaire

Le processus de sélection du gestionnaire doit se dérouler de la maniére décrite ci-aprés:

— Au démarrage, tous les MRA doivent lancer le processus de sélection du gestionnaire.

— Chaque MRA doit commencer a envoyer les trames MRP_Test sur les deux ports en
anneau. La trame MRP_Test doit contenir la valeur MRP_Prio de priorité des MRA.

— Les trames MRP_Test regues ne doivent étre transférées qu'a I'hbte local.
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— Les valeurs de priorité des gestionnaires a distance contenues dans les trames MRP_Test
recues doivent étre comparées par les MRA avec leur priorité, comme décrit en 5.10.2. Si
la priorité des MRA est supérieure a la priorité regue, une trame d'accusé de réception de
gestionnaire d'essai négatif (MRP_TestMgrNAck) doit étre envoyée, accompagnée de
I'adresse MAC des gestionnaires a distance en guise d'informations supplémentaires.

— Si un accusé de réception de gestionnaire d'essai négatif (MRP_TestMgrNAck) avec sa
propre adresse MAC est regu, le MRA destinataire doit initier sa transition vers le réle du
client (MRC); pour cela:

e il enregistre I'adresse MAC et la priorité du gestionnaire dont la priorité est la plus
élevée;

o il joue le rble de client et diffuse le changement de rdle, ainsi que les informations
. ; ; : OTHE 5 5e, Vi trame

RP_TestPropagate envoyée sur ses deux ports en anneau.

— Lorspgu'il endosse le role de client de MRP, il doit transférer les trames MRP’ Test entre
les ports en anneau, comme un MRC normal. Il doit également transférer les| trames
MRRA_Test a I'UC de I'hbte.

RA qui joue le réle de client doit ensuite surveiller si le gestionnaifre enregistré dont la
priofité est la plus élevée fonctionne toujours, a savoir s'il régoit encore des| trames
MRR_Test de la part dudit gestionnaire.

— La trame MRP_TestPropagate doit étre utilisée pour informér les autres appateils qui
corrgspondent a des MRA jouant le réle de clients au sujet du changement de rdle et du
nouveau gestionnaire dont la priorité est la plus élevéei/En fonction de cela, les clients qui
regojvent cette trame doivent mettre a jour les_informations qu'ils posséden{ sur le
gestjonnaire dont la priorité est la plus élevée. Ainsi, les clients conservent leur|réle de
clier]t en cas de changement du réle du gestiennaire surveillé dont la priorité es{ la plus
élevge.

— Les|trames MRP_TestMgrNAck et MRP.TestPropagate doivent étre envoyges par
I'intgrmédiaire de I'adresse multidiffusionide destination MC_TEST.

— Si Ig MRA qui joue le réle de clientireconnait (via I'expiration de la surveillange de la
réception de la trame MRP_Test)Ja)défaillance du gestionnaire dont la priorité es} la plus
élevge, il doit reprendre le role>de gestionnaire. Il doit par conséquent lancer un nouveau
processus de sélection du-gestionnaire avec les autres MRA qui, pour des |raisons
semplables, ont repris tout comme lui leur réle de gestionnaire.

La Figufe 7 présente I'évolution des échanges de trame au cours de la phase de sélection du
gestionnaire:
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Figure 7 — Processus de sélection du gestionnaire
e Un etablissement de liaison (accusé de réception d'essai négatif) est exigé pourlgarantir

que le gestionnaire dont la priorité est la plus élevée se trouve dans l'anneau. Cet
établissement de liaison est nécessaire, conformément aux régles de transfert de trame
relative au commutateur, car il permet aux trames MRP_Test d'un appareil qui joue le réle
de gestionnaire situé hors de I'anneau, connecté via son port en anneau a un port qui
n'est pas en anneau d'un appareil de MRP qui fait partie de I'anneau, d'étre également
transférées dans I'anneau, si un commutateur sans capacité de filtrage "entrant" ("filtrage
entrant") est utilisé.

La Figure 8 illustre un anneau de MRP avec un MRA (MRA2) situé hors de I'anneau.
Le MRA2 est connecté via I'un de ses ports en anneau a un port qui n'est pas en anneau d'un
appareil qui fait partie de I'anneau. Les trames respectent les régles de transfert définies
en 5.2.
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e MRP_Test frames: T1, T2

end end end —_— —p MRP_TestMgrNAck: NA1
node node| ... node

BLockep MRA2
I I I
end end end
node || node node < 1 2
T2
LI M| |H}
end end end
riode| | node| "*| node IEC
Anglais Francgais
end nodg nceud d'extrémité
switching end node nceud d'extrémité de commutation
BLOCKHD BLOQUE
Figure 8 — MRA(situé hors de I'anneau de MRP
e Méne si le gestionnaire MRA1(dont la priorité est plus basse recgoit les trames d'¢ssai de

la part du gestionnaire MRA2"dont la priorité est plus élevée, le MRA2 ne recoit|pas les
tramies d'essai de la part du MRA1, car elles ne sont pas transférées vers des ports qui ne
ie donc
RM. Si
HCCUSES
MRA2,

K ports en
anneau, il d0|t le S|gnaler dans Ie paramétre correspondant des trames MRP _LinkChange.

Si un MRC ne prend pas en charge I'état BLOCKED dans un anneau, un MRM doit alors
prendre en charge des fonctionnalités supplémentaires (voir Tableau 40 et Tableau 41,
MRP_BLOCKED_SUPPORTED).

5.12 Port d'interconnexion

Le MIM et le MIC doivent étre équipés d'un port d'interconnexion.

Le MIM et le MIC doivent pouvoir détecter la défaillance ou la reprise d'une liaison d'un port
d'interconnexion comme suit:

— a l'aide de mécanismes de détection de liaison d'aprés [I'ISO/IEC/IEEE 8802-3
(IEEE 802.3)
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En outre, lorsqu'un des mécanismes suivants est appliqué ou les deux:

— protocole de vérification de liaison du support entre les ports d'interconnexion. Le
protocole de vérification de liaison du support doit étre utilisé au niveau du port
d'interconnexion du MIM et des MIC si le MIM est configuré en mode de vérification de
liaison (LC-mode) et il peut étre utilisé si le MIM est configuré en mode de vérification de
I'anneau (RC-mode).

— trame MRP_InTest périodique qui doit étre envoyée et recue par le MIM sur ses ports en
anneau et son port d'interconnexion et doit étre transférée par les MIC sur leurs ports en
anneau et leur port d'interconnexion. Ce mécanisme doit étre utilisé pour le RC-mode et
ne doit pas étre utilisé pour le LC-mode.

Le MIM @ c os-MRPInTestMRP—
LinkStat Change a d'autres ports que les ports en anfnea

NOTE L
513 G

Le port

JWARDING

s les trames doivent étre abandonnées, a I'exception~des trames suivantes:
RP_InTest;

RP_InLinkChange et MRP_InTopologyChange}

RP_InLinkStatusPoll;

rames de vérification de liaison ;du” support du CFM-MRP conformé
IEEE 802.1Q-2011;

rames spécifiées dans le Tableau#-10 de I'lEEE 802.1D-2004 pour mettre les
état "Discarding" (ex: LLDP, IEEE 1588-2008 PTP, trames peer-to-peer);

e nceud et qui ne sont jamais transférées.

es les trames doivent étre transférées conformément au comportement ré
sfert de I''EEE 80271D.

IEEE 802.1D-fait référence a I'état du port correspondant a BLOCKED en tant que "Discarding".
estionnaire d'interconnexion de redondance du support (MIM)

H'interconnexion du MIM doit étre connecté au port d'interconnexion d'un MIC

hange,
uoule

ment a

ports a

rames uniquement générées- ou utilisées par les entités de la couche supérieure de

blatif au

dans un

autre a

oit étre

nneau du MRP; le Im'\rf d'interconnexion d'un MIC dans le méme anneau d

connecté au port d'interconnexion d'un MIC dans cet autre anneau du MRP. Une topologie
d'interconnexion du MRP est alors formée comme indiqué a la Figure 9.
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Figure 9 — Topologie d'interconnexion du MRP

Le MIM|doit contrdler I'état de son port d'interconnexion comme suit:

— en rpagissant directement uniquement aux notifications de changement de la lig
port|dinterconnexion des MIC et a partir de son propre port d'interconnexion (n

ison du

hode de

vérification de liaison: LC-mode);

I'anneau: RC-mode);

en configurant son port d'interconnexion en état BLOCKED si:

ou en réagissant de maniére facultative aux trames MRP_InTest (mode de vérification de

e il est enLC-mode et recoit des notifications d'établissement de liaison du port
d'interconnexion a partir de son propre port d'interconnexion et a partir des MIC de

I'interconnexion (cela signifie que la topologie d'interconnexion est fermée,
voir Figure 9);
e il est en RC-mode et regoit ses propres trames MRP_InTest (cela signifie que la

topologie d'interconnexion est fermée, voir Figure 9).

en configurant le port d'interconnexion en état FORWARDING si:
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e il est enLC-mode et regoit une notification d'interruption de liaison du port
d'interconnexion a partir d'au moins un des MIC de l'interconnexion (cela signifie que
la topologie d'interconnexion est ouverte, voir Figure 10);

e il est en RC-mode et ne recgoit pas ses propres trames MRP_Test dans un délai
configuré conformément a MRP_IN_TSTdefaultT et MRP_IN_TSTNRmax au
Tableau 59 (cela signifie que la topologie d'interconnexion est ouverte, voir Figure 10).

]

end end end end end end end end end
node node node node node node node node node
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Figure 10 — Interconnexion en anneau du MRP ouverte

Le mécanisme suivant prend en charge la synchronisation entre le MIM et le MIC dans les
changements de topologie d'interconnexion.

Le MIM doit indiquer les changements dans I'état de topologie d'interconnexion aux MIC, ainsi
qu'aux MRM dans les anneaux connectés duMRP, au moyen des trames
MRP_InTopologyChange.

Lorsqu'il est en LC-mode, le MIM doit, aprés le démarrage et la reconnaissance d'un
établissement de liaison au niveau du port d'interconnexion, publier une trame
MRP_InLinkStatusPoll au niveau de ses ports en anneau, pour interroger ['état
d'interconnexion redondante des MIC.
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Lorsqu'il est en RC-mode, le MIM doit, aprés le démarrage et la reconnaissance d'un
établissement de liaison au niveau de son port d'interconnexion, envoyer et recevoir de
maniére cyclique des trames MRP_InTest au niveau de ses ports en anneau et de son port
d'interconnexion, pour détecter I'état de la topologie d'interconnexion.

Lorsque la topologie d'interconnexion passe de I'état "ouverte" a I'état "fermée" ou
inversement, le MIM doit envoyer les trames MRP_InTopologyChange par ses deux ports en
anneau et son port d'interconnexion vers les MIC et les MRM afin de lancer le changement de
topologie d'interconnexion.

Si le MIC recgoit une trame MRP_InTopologyChange, alors le MIC doit, aprés la
reconnaissance d'un établissement de liaison au niveau de son port d'interconnexion, modifier
I'état de[port de son port dinterconnexion en FORWARDING.

Si les MRM recgoivent une trame MRP_InTopologyChange, tous les MRM doivent:envqyer des
trames MRP_TopologyChange sur les deux ports en anneau, avec le délai.(Aprés csla, tous
les MRCG et MIC des anneaux connectés du MRP effaceront leur baseyde donrées de
filtrage (FDB).

Le MIM|ne doit pas transférer ses propres trames MRP_InTest entre les ports en anneau et
son por{ d'interconnexion.

Le MIM| doit transférer les trames MRP_InLinkChange, MRP_InLinkStatusiPoll et
MRP_InTopologyChange regues sur un port en anneau a l'autre port en anmpeau et
inversement. Le MIM doit traiter les trames MRP_InLinkChange et MRP_InTopologyChange.
Le MIM| ne doit pas transférer les trames MRP_iInLinkChange, MRP_InLinkStatugPoll et
MRP_InTopologyChange s'il a regu ces trames au, niveau de son port d'interconnexion|.

Chaque|MIC doit envoyer le délai configuré_dans le paramétre MRP_Interval au MIM dans les
trames [MRP_InLinkUp et MRP_InLinkDown pour l'informer du délai dans lequell le MIC
changerla I'état de son port d'interconnexion de BLOCKED a FORWARDING| (trame
MRP_InLinkUp) ou de FORWARDING.2’'BLOCKED (trame MRP_InLinkDown).

Chaque|MIM doit prendre €n,~charge I'état de port BLOCKED au niveau du port
d'intercgnnexion.

5.14 (llient d'interconnexion de redondance du support (MIC)

Le port d'interconpexion du MIC doit étre connecté au port d'interconnexion d'un MIM dans un
autre arjneau du"MRP; le port d'interconnexion d'un autre MIC dans le méme anneau {loit étre
connectg au port d'interconnexion d'un MIC dans cet autre anneau du MRP. Une topologie
d'intercgnnexion du MRP est ainsi formée; voir Figure 9.

Chaque MIC doit transférer les trames MRP_InTest regues sur un port en anneau a l'autre
port en anneau et au port d'interconnexion. Chaque MIC doit transférer les trames
MRP_InTest regues sur le port d'interconnexion aux deux ports en anneau. Si le MIC détecte
une défaillance ou une reprise de la liaison du port d'interconnexion, il doit signaler le
changement en envoyant des trames MRP_InLinkChange par ses deux ports en anneau.
Chaque MIC doit transférer les trames MRP_InLinkChange regues sur un port en anneau a
l'autre port en anneau et inversement. Chaque MIC doit transférer les trames
MRP_InLinkChange regues sur I'un des ports en anneau au port d'interconnexion.

Chaque MIC doit transférer les trames MRP_InTopologyChange regues sur un port en anneau
a l'autre port en anneau et inversement. Chaque MIC doit traiter les trames
MRP_InTopologyChange. Le MIC doit, aprés la reconnaissance d'un établissement de liaison
au niveau de son port d'interconnexion, modifier I'état de port de son port d'interconnexion
en FORWARDING.
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Aprés avoir regu une trame MRP_InLinkStatusPoll de la part du MIM, chaque MIC doit
répondre avec une trame d'état MRP_InLinkChange qui indique I'état de liaison en cours de
son port d'interconnexion.

Chaque MIC doit prendre en charge I'état de port BLOCKED au niveau du port
d'interconnexion.

5.15 Domaine d'interconnexion

Le domaine d'interconnexion représente une topologie d'interconnexion. Le MIM et les MIC
d'une topologie d'interconnexion appartiennent au méme domaine d'interconnexion. Un ID
d'interconnexion unique doit étre affecté sous forme d'attribut clé, surtout si le MIM et les MIC
appartignment & des _anneaux Jdotes de pIusSieurs mterconnexions. UNM noeud doit]affecter
exactement un port d'interconnexion unique par domaine d'interconnexion.

Chaque|topologie d'interconnexion du réseau doit disposer d'un ID d'interconngxion unique.

Un seul|MIM doit étre actif dans un domaine d'interconnexion.

NOTE ll|est attendu que les ports d'interconnexion se comportent comme si leg protocoles STP, RSTP|ou MSTP
étaient djsactivés.

5.16 iagnostic d'interconnexion

Dans un domaine d'interconnexion, le traitement des événements de diagnostic suivgnts doit
étre mig en ceuvre par chaque MIM.

e Siun appareil est configuré en tant que MIM, amais qu'il ne joue pas ce rdle, il doit signaler
un gvénement de diagnostic MRP_INTERCONNECTION_MANAGER_ROLE_FKAIL et
susgendre le signalement de tous les .autres événements de diagnostic du protocole
d'interconnexion de redondance du support qui ont eu lieu pendant qu'il ne rempligsait pas
le r§le de gestionnaire.

e Si up appareil joue le role de gestionnaire d'interconnexion du MRP (MIM) et s'il|détecte
une ftopologie d'interconnexion(ouverte ou s'il est informé de cette derniere, il doit [signaler
I'évgnement INTERCONNECTION_OPEN.

Ces évdnements doivent étre signalés a I'aide du service State Change (voir 7.3).

6 Spécification.de'classe du MRP

6.1 Généralités

L'élémeptid’application de service (Application Service Element, ASE) du MRP défipit deux
types d'bbjets-

i
TEtS

()
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6.2 Modéele
6.2.1 Modeéle de redondance du support

Un objet de MRP est décrit par le modéle suivant:

ASE: ASE de redondance du support
CLASSE: Redondance du support

ID DE CLASSE: pas utilisé

CLASSE PARENTE: IEEE 802.3, IEEE 802.1D

ATTRIBUTS:
1. (m) Attribut clé: ID de domaine
2 ) ActrHou Nom-de-domath
3. (m) Attribut: ID 1 du port d'anneau
4. (m) Attribut: ID 2 du port d'anneau
5 (o) Attribut: ID VLAN
6. (m) Attribut: Role attendu (MANAGER (AUTO), MANAGER, CEIENT)
7. (c) Contrainte: Réle attendu = MANAGER
7.1 (m) Attribut: Priorité du gestionnaire
7.2 (m) Attribut: Intervalle de modification de la topologie
7.3 (m) Attribut: Nombre de répétitions de modification de, la topologie
7.4 (m) Attribut: Intervalle d'essai court
7.5 (m) Attribut: Intervalle d'essai par défaut
7.6 (m) Attribut: Nombre de surveillances d'essai
7.7 (m) Attribut: MRC non bloquant pris en charge (TRUE, FALSE)
7.8 (c) Contrainte: MRC non bloquant pris en{charge = TRUE
7.8.1 (m) Attribut: Nombre étendu de suryeillances d'essai
7.9 (o) Attribut: Modification de liaisohe réaction (TRUE, FALSE)
7.10 (m) Attribut: Vérification de la redendance du support (TRUE, FALSE)
7.10.1 (c) Contrainte: Vérification de la<redondance du support = TRUE
7.10.1.1 (m) Attribut: Etat réel du role
7.10.1.2 (m) Attribut: Etat réel dec'anneau
7.10.1.3 (o) Attribut: Etat du pert 1 du port de I'anneau
7.10.1.4 (o) Attribut: Etat du/port 2 du port de I'anneau
8. (c) Contrainte: Réle.attendu = CLIENT
8.1 (m) Attribut: Intervalle d'arrét de la liaison
8.2 (m) Attribut: Intervalle de fonctionnement de la liaison
8.3 (m) Attribut: Nombre de modifications de la liaison
8.4 (0) Attribut: Etat du port 1 du port de I'anneau
8.5 (o) Attribut: Etat du port 2 du port de I'anneau
8.6 (m) Attribut: Etat BLOCKED pris en charge (TRUE, FALSE)
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OpsService: Démarrage MRM
OpsService: Arrét MRM
OpsService: Modification de I'état
OpsService: Démarrage MRC
OpsService: Arrét MRC
OpsService: Lecture MRM
OpsService: Lecture MRC

Modéle d'interconnexion de redondance du support

Un objet d'interconnexion de MRP est décrit par le modéle suivant:

ASE:

ASE d'interconnexion de redondance du support

CLASS

IDDEC
CLASSE
ATTRIBL

©®P®ONDG AN =
wh s

8.4
8.5
8.6

8.7
9.

9.1
9.2
9.3

SERVIC

ES:

w N

(2NN I

6

| ASSE:
PARENTE:
JTS:

(m)
(m)
(m)
(0)
(0)
(0)
(m)
(c)
(m)
(m)
(o)
(0)
(0)
(o)
(m)
(c)
(m)
(m)
(m)

6.3 A1ttributs

Interconnexion de redondance du support

pas utilisé

Attribut clé:
Attribut:
Attribut:
Attribut:
Attribut:
Attribut:
Attribut:
Contrainte:
Attribut:
Attribut:
Attribut:
Attribut:
Attribut:
Attribut:

Attribut:
Contrainte:
Attribut:
Attribut:
Attribut:

IEEE 802.3, IEEE 802.1D

ID d'interconnexion

Nom d'interconnexion

ID de port d'interconnexion

Etat de port d'interconnexion

ID VLAN d'interconnexion

Mode d'interconnexion

Réle d'interconnexion (MANAGER; CLIENT)

Réle d'interconnexion = MANAGER

Intervalle de modificatiop~de topologie d'interconnexion
Nombre de répétitionsrde.modification de topologie d'interco
Intervalle d'essai pat défaut d'interconnexion

Nombre de surveillances d'essai d'interconnexion

Intervalle d'interrogation de statut de liaison d'interconnexio
Nombre de répétitions d'interrogation de statut de liaison
d'interconpéexion

Etat de_topologie d'interconnexion

Roble diinterconnexion = CLIENT

Intervalle d'arrét de la liaison d'interconnexion

Intervalle de fonctionnement de la liaison d'interconnexion
Nombre de modifications de la liaison d'interconnexion

(")
(m)
(0)

(m)
(m)
(o)
(o)

OpsService: Démarrage MIM
OpsService: Arrét MIM
OpsService: Modification de I'état
d'interconnexion
OpsService: Démarrage MIC
OpsService: Arrét MIC
OpsService: Lecture MIM
OpsService: Lecture MIC

hnexion

ID de domaine
Cet attribut clé définit le domaine de redondance représentant I'anneau auquel appartient
I'objet de MRP. Il prend I'ID de domaine par défaut ou est spécifié en tant qu'ID unique par
I'ingénierie.
Type d'attribut: UUID

Nom de domaine
Cet attribut définit le domaine de redondance représentant I'anneau auquel appartient
I'objet de redondance du support. Il prend le nom de domaine par défaut ou est spécifié en
tant qu'ID unique par l'ingénierie.

Type d'attribut: VisibleString[240]

ID 1 du port d'anneau
Cet attribut spécifie un port d'un commutateur affecté en tant que port en anneau 1 dans

le domaine de redondance référencé par la valeur de I'attribut Domain ID.

Type d'attribut: Unsigned16
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ID 2 du port d'anneau
Cet attribut spécifie un autre port d'un commutateur différent du port en anneau 1 affecté
en tant que port en anneau 2 dans le domaine de redondance référencé par la valeur de
I'attribut Domain ID.

Type d'attribut: Unsigned16

ID VLAN
L'objet de MRP peut utiliser cet attribut facultatif, qui spécifie son identifiant VLAN dans le
domaine de redondance.

Type d'attribut: Unsigned16

Roéle attendu
Cet attribut spécifie le role de I'objet de MRP dans le domaine de redondance.

Type d'attribut: Unsigned16
Valelurs autorisées: MANAGER (Auto), MANAGER, CLIENT

Prioritél du gestionnaire
Cet [attribut doit contenir la priorité du MRM. Une valeur inférieure indique une| priorité
élevge, de 0x0000 (priorité la plus élevée) a OxFFFF (prioritél\la plus basjse) par
incréments de 0x0001.

Type¢ d'attribut: Unsigned16

Intervalle de modification de la topologie
Cet pattribut spécifie I'intervalle d'envoi des trames MRP_TopologyChange.

Type d'attribut: Unsigned16

Nombrg de répétitions de modification de la topologie
Cet |attribut spécifie le nombre d'intervalles caontrélant les transmissions répét¢es des
trames MRP_TopologyChange.

Type d'attribut: Unsigned16

Intervalle d'essai court
Cet [attribut spécifie le court intervalle d'envoi des trames MRP_Test sur les gorts en
anngau a la suite des changements-de liaison dans I'anneau.

Type¢ d'attribut: Unsigned16

Intervalle d'essai par défaut
Cet jattribut spécifie I'intervalle par défaut d'envoi de trames MRP_Test sur les ports en
anngau.

Type d'attribut: Unsigned16

Nombrg de surveilflances d'essai
Cet pttribut specifie le nombre d'intervalles pour la surveillance de la réception deg trames
MRR_Test;

Typg¢ d'attribut: Unsigned16

MRC no
Cet attribut spécifie la capacité du MRM a prendre en charge les MRC sans prise en
charge de I'état du port BLOCKED dans I'anneau.

Type d'attribut: Boolean

Nombre étendu de surveillances d'essai
Cet attribut spécifie le nombre d'intervalles étendus pour la surveillance de la réception
des trames MRP_Test.

Type d'attribut: Unsigned16

Modification de la liaison de réaction
Cet attribut facultatif indique si le MRM réagit immédiatement aux trames
MRP_LinkChange.

Type d'attribut: Boolean
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Vérification de la redondance du support
Cet attribut indique si la surveillance de I'état du MRM est activée (TRUE) ou désactivée
(FALSE) dans le domaine de redondance.

Type d'attribut: Boolean

Etat réel du role
Cet attribut spécifie le rdle en cours de I'objet de MRP dans le domaine de redondance.

Type d'attribut: Unsigned16
Valeurs autorisées: MANAGER (Auto), MANAGER, CLIENT, UNDEFINED

Etat réel de I'anneau
Cet attribut spécifie I'état en cours de I'anneau de I'objet de MRP dans le domaine de

red ndance—l 'una das valagure cuivantas daoit Atrg affactdg 2 1'Atat dao l'anngai-
lmaSacas) ——tH-e-EG-8 =+ UH-S—SUH 8-S G683+ t S—+8tat+—ae—+aihead-

(QPEN: L'anneau est ouvert a cause d'une liaison ou d'une défaillance du MR@ en son
sein.

CLOSED: L'anneau est fermé (fonctionnement normal, pas d'erreur).

UNDEFINED: Doit étre défini si I'attribut Real Role State contient<a valeur |CLIENT
(c'est-a-dire que I'objet de MRP a été reconfiguré en fonction, du réle du clignt).

Type¢ d'attribut: Unsigned16
Valelurs autorisées: OPEN, CLOSED, UNDEFINED

Etat du|port 1 du port de I'anneau
Cet |attribut facultatif spécifie I'état en cours du poft en anneau 1. L'état du [port en
anngau 1 doit étre spécifié conformément aux états.du,port en anneau définis en 5|2.

Type¢ d'attribut: Unsigned16
Valelurs autorisées: DISABLED, BLOCKED, FORWARDING

Etat du|port 2 du port de I'anneau
Cet |attribut facultatif spécifie I'état enlcours du port en anneau 2. L'état du [port en
anngau 2 doit étre spécifié conformément aux états du port en anneau définis en 5|2.

Typeg d'attribut: Unsigned16
Valelurs autorisées: DISABLED; BLOCKED, FORWARDING

Intervalle d'arrét de la liaison
Cet attribut spécifie I'intervalle d'envoi de trames MRP_LinkDown sur les ports en @anneau.

Type d'attribut: Unsigned16

Intervalle de fonctionnhement de la liaison
Cet attribut spgecifie I'intervalle d'envoi de trames MRP_LinkUp sur les ports en anneau.

Type d'attribut: Unsigned16

Nombrg de(modifications de la liaison
Cet [aftribut spécifie le nombre de trames MRP_LinkChange contrélant la trangmission

A A S <l 4+ MPRD 1 ol L
repetreeaestramesivinr _cmronange:

Type d'attribut: Unsigned16

Etat BLOCKED pris en charge
Cet attribut indique si le MRC prend en charge I'état BLOCKED sur ses ports en anneau.

Type d'attribut: Boolean

ID d'interconnexion
Cet attribut clé définit le domaine d'interconnexion représentant la topologie
d'interconnexion a laquelle appartient I'objet d'interconnexion de MRP. |l est spécifié en
tant qu'ID unique par l'ingénierie.
Type d'attribut: Unsigned16

Nom d'interconnexion
Cet attribut spécifie le nom du domaine d'interconnexion référencé par la valeur de

I'attribut Interconnection ID. Il prend le nom de l'interconnexion par défaut ou est spécifié
en tant que nom de l'interconnexion par l'ingénierie.
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Type d'attribut: VisibleString[240]

ID de port d'interconnexion
Cet attribut spécifie un port d'un commutateur affecté en tant que port d'interconnexion
dans le domaine d'interconnexion référencé par la valeur de I'attribut Interconnection ID.

Type d'attribut: Unsigned16

Etat de

port d'interconnexion

Cet attribut facultatif spécifie I'état en cours du port d'interconnexion. L'état du port
d'interconnexion doit étre spécifié conformément aux états du port d'interconnexion définis

enb5

2.

Type d'attribut: Unsigned16

Valw
ID VLAN d'interconnexion

L'ob
iden
Typé
Mode d
Cet
d'int
L

Typeé
Vale

Role d'interconnexion

Cet

d'int
Typé
Vale

et d'interconnexion de MRP peut utiliser cet attribut facultatif, qui\spéec
lifiant VLAN dans le domaine d'interconnexion.

d'attribut: Unsigned16

interconnexion
attribut spécifie le mode de I'objet d'interconnexion de\MRP dans le ¢
Brconnexion.

C_MODE: Mode de vérification de liaison. Le MIM analyse I'état d'interconng
I'anneau en utilisant les notifications de changément de liaison des M
trames MRP_InTest sont désactivées.

RC_MODE: Mode de vérification de I'anneau. ke MIM analyse I'état d'interco
de l'anneau en envoyant et en recevantides trames MRP_InTest. En o
notifications de changement de liaisofn® des MIC peuvent étre utilisé
optimiser le temps de reprise.

d'attribut: Unsigned16
urs autorisées: UNDEFINED, LC_\MODE, RC_MODE

attribut spécifie le role de I'objet d'interconnexion de MRP dans le ¢
Brconnexion.

d'attribut: Unsigned16
urs autorisées: MANAGER, CLIENT

Intervalle de modification de topologie d'interconnexion

Cet

Typ

Nombr
Cet
tra

ttribut spécifie’l'intervalle d'envoi des trames MRP_InTopologyChange.
d'attribat;>"Unsigned16

de répétitions de modification de topologie d'interconnexion
attribdt spécifie le nombre d'intervalles contrélant les transmissions répéts

fie son

lomaine

xion de
IC. Les

nnexion
tre, les
s pour

lomaine

bes des

ssMRP_InTaopologyChange

Type d'attribut: Unsigned16

Interval

le d'essai par défaut d'interconnexion

Cet attribut spécifie l'intervalle par défaut d'envoi de trames MRP_InTest sur les ports en
anneau et sur le port d'interconnexion.

Type d'attribut: Unsigned16

Nombre de surveillances d'essai d'interconnexion
Cet attribut spécifie le nombre d'intervalles pour la surveillance de la réception des trames
MRP_InTest.

Type d'attribut: Unsigned16

Interval

le d'interrogation de statut de liaison d'interconnexion

Cet attribut spécifie I'intervalle d'envoi des trames MRP_InLinkStatusPoll.

Type d'attribut: Unsigned16
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Nombre de répétitions d'interrogation de statut de liaison
d'interconnexion
Cet attribut spécifie le nombre d'intervalles contrélant les transmissions répétées des
trames MRP_InLinkStatusPoll.

Type d'attribut: Unsigned16

Etat de topologie d'interconnexion
Cet attribut spécifie I'état en cours de topologie d'interconnexion de I'objet
d'interconnexion de MRP dans le domaine d'interconnexion. L'une des valeurs suivantes
doit étre affectée a I'état de topologie d'interconnexion:

UNDEFINED: L'appareil ne dispose (pour l'instant) d'aucune information sur la
topologie d'interconnexion;

OPEN: La topologie d'interconnexion est ouverte a cause d'une liaison~ou d'une
défaillance du MIC en son sein;

CLOSED: La topologie d'interconnexion est fermée (fonctionnement|normal, pas
d'erreur).

Type d'attribut: Unsigned16
Vale]urs autorisées: UNDEFINED, OPEN, CLOSED

Intervalle d'arrét de la liaison d'interconnexion
Cet |attribut spécifie l'intervalle d'envoi de trames MRP_inlkinkDown sur les ports en
anngau.

Type d'attribut: Unsigned16

Intervalle de fonctionnement de la liaison d'interconnexion
Cet pttribut spécifie l'intervalle d'envoi de trames.MRP_InLinkUp sur les ports en aphneau.

Type d'attribut: Unsigned16

Nombreg de modifications de la liaison d'interconnexion
Cet fattribut spécifie le nombre de trames MRP_InLinkChange contrdlant la trangmission
répéIée des trames MRP_InLinkChange:

Type d'attribut: Unsigned16

7 Specification de service'du MRP

7.1 Démarrage MRM

Le service Start MRM permet de créer une instance locale de la machine de pfotocole
du MRM.

Le Tablgau 3 _présente les parametres du service.
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Tableau 3 — Service Start MRM du MRP

Nom du parametre Cnf

A
o
o]

Argument
ID de domaine
ID 1 du port d'anneau
ID 2 du port d'anneau
ID VLAN
Priorité du gestionnaire

Intervalle de modification de la topologie

Nombre|de répétitions de modification de la topologie
Intervalle d'essai court

Intervalle d'essai par défaut

Nombre|de surveillances d'essai
MRC ngn bloquant pris en charge
Nombre| étendu de surveillances d'essai

Modification de la liaison de réaction

C C C gye|Cc Cc clccczgg g £ £

Vérificalion de la redondance du support

Résultat [+) S

ID de d¢maine

Résultat [-) S
ID de d¢maine

Code d'erreur M

La signification de Req, Cnf, M, U et S, est spécifiée dans I'ISO/IEC 10164-1.

Argumgnt
L'argument doit acheminer les parameétres spécifiques au service de la demande de s@rvice.

ID de dpmaine
Il s'dgit de l'attribut*elé qui permet d'identifier I'instance de la machine de protocole}

ID 1 du|port d'anfeau
e parametre contient I'ID du premier port en anneau.

ID 2 du|port d‘anneau
e‘parametre contient I'ID du deuxieme port en anneau.

ID VLAN
Ce parametre facultatif contient la valeur de l'identifiant VLAN.

Priorité du gestionnaire
Ce parametre contient la valeur de priorité du gestionnaire.

Intervalle de modification de la topologie
Ce parametre contient la valeur de lintervalle d'envoi de trames
MRP_TopologyChange.

Nombre de répétitions de modification de la topologie
Ce paramétre contient la valeur du nombre d'intervalles contrblant les transmissions
répétées des trames MRP_TopologyChange.

Intervalle d'essai court
Ce parametre contient la valeur du court intervalle d'envoi des trames MRP_Test sur
les ports en anneau a la suite des changements de liaison dans I'anneau.
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Intervalle d'essai par défaut
Ce paramétre contient la valeur de l'intervalle par défaut d'envoi de trames MRP_Test
sur les ports en anneau.

Nombre de surveillances d'essai
Ce paramétre contient la valeur du nombre d'intervalles pour la surveillance de la
réception des trames MRP_Test.

MRC non bloquant pris en charge
Ce parametre spécifie la capacité du MRM a prendre en charge les MRC sans prise en
charge de I'état du port BLOCKED dans I'anneau.

Nombre étendu de surveillances d'essai
Ce parameétre facultatif contient la valeur du nombre d'intervalles étendus pour la

oY

at (+)

Ce garamétre indique que la demande de service a abouti.

ID de dpmaine
Il s'qgit de I'attribut clé qui permet d'identifier I'instance de da‘'machine de protocole}

Résultat (-)

Ce parametre indique que la demande de service n'a pas_abouti.
ID de dpmaine

I| s'agit de I'attribut clé qui permet d'identifiertinstance de la machine de protogole.

Code dlerreur
Ue paramétre Résultat contient le code, d'erreur spécifique.

Type: Unsigned16

aleurs autorisées: DOMAIN_ID_MISMATCH, ROLE_NOT_SUPPPRTED,
INVALID_RINGPORT

7.2  Arrét MRM

Ce servjce doit étre utilisé pour arréter la machine de protocole du MRM. Les états dy port en
anneau let la fonction de eommutation demeurent.

Le Tabl¢au 4 présente les paramétres du service.

Tableau 4 — Service Stop MRM du MRP

- Nem-duparametre Re¢ nf
Argument M
ID de domaine M

Résultat (+) S

ID de domaine

Résultat (-) S
ID de domaine

Code d'erreur M

La signification de Req, Cnf, M et S est spécifiée dans I'lSO/IEC 10164-1.
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Argument
L'argument doit acheminer les paramétres spécifiques au service de la demande de service.

ID de domaine
Il s'agit de l'attribut clé qui permet d'identifier I'instance de la machine de protocole.

Résultat (+)
Ce parameétre indique que la demande de service a abouti.

ID de domaine
Il s'agit de l'attribut clé qui permet d'identifier I'instance de la machine de protocole.

Résultat (-)
Ce parameétre indique que la demande de service n'a pas abouti.

ID de dpmaine
Il s'gqgit de I'attribut clé qui permet d'identifier I'instance de la machine de protoecole}

Code dlerreur
Le ppramétre Résultat contient le code d'erreur spécifique.

Typ¢: Unsigned16
Valelurs autorisées: DOMAIN_ID_MISMATCH

7.3 Modification de I'état

Ce serv|ce doit étre utilisé pour indiquer un changement d'état’du domaine du MRP.
Le Tablgau 5 présente les paramétres du service.

Tableau 5 — Service Change State du MRP

Nom du paramétre Ind

Argumen \

ID de dg¢maine 4

Liste des types d'erreurs M
La signification de M et Ind est spécifiée dans I'I'SO/IEC 10164-1.

Argumgnt
L'argument doit acheminer les parameétres spécifiques au service de la demande de sgrvice.

ID de dpmaine
Il s'gqgit de l'atiribut clé qui permet d'identifier I'instance de la machine de protocole}

Liste des types d'erreurs
Cet pttribut est composé des éléments suivants:

Type d'erreur
Cet attribut identifie une erreur de redondance du support.

Type d'attribut: Unsigned16
Valeurs autorisées: MANAGER_ROLE_FAIL, RING_OPEN, MULTIPLE_MANAGERS

Apparition
Cet attribut indique si I'erreur apparait ou disparait.

Type d'attribut: Boolean
Valeurs autorisées: TRUE, FALSE

7.4 Démarrage MRC

Le service Start MRC permet de créer une instance de la machine de protocole du MRC.

Le Tableau 6 présente les parameétres du service.
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Tableau 6 — Service Start MRC du MRP

Nom du parametre Cnf

A
o
o]

Argument
ID de domaine
ID 1 du port d'anneau
ID 2 du port d'anneau

ID VLAN

Intervalle d'arrét de la liaison

Intervalle de fonctionnement de la liaison

Nombre|l de modifications de la liaison

Etat BLOCKED pris en charge

C CcJ]c cjlc =< £ £

Résultat [+) S

ID de d¢maine

Résultat [-) S
ID de d¢maine

Code d'erreur M

La signification de Req, Cnf, M, U et S est spécifiée dans I'lSO/IEC~10164-1.

Argumeént
L'argument doit acheminer les parameétres spécifigues au service de la demande de sgrvice.

ID de dpmaine
Il s'dgit de l'attribut clé qui permet d'identifier I'instance de la machine de protocole]

ID 1 du|port d'anneau
Ce paramétre contient I'ID du_premier port en anneau.

ID 2 du|port d'anneau
(e parameétre contient.I''® du deuxieéme port en anneau.

ID VLAI

e parametre facultatif contient la valeur de l'identifiant VLAN.

Intervallle d'arrét de'la liaison
e paramé&tre contient la valeur de l'intervalle d'envoi de trames MRP_LinkDpwn sur
les ports(ehanneau.

Intervalle de fonctionnement de la liaison
Ce paramétre contient la valeur de l'intervalle d'envoi de trames MRP_LinkUp|sur les

Nombre de modifications de la liaison
Ce paramétre contient la valeur du nombre de trames MRP_LinkChange contrélant les
transmissions répétées des trames MRP_LinkUp ou MRP_LinkDown.

Etat BLOCKED pris en charge
Ce parameétre indique si le MRC prend en charge I'état BLOCKED sur ses ports en anneau.

Résultat (+)
Ce paramétre indique que la demande de service a abouti.

ID de domaine
Il s'agit de I'attribut clé qui permet d'identifier I'instance de la machine de protocole.

Résultat (-)
Ce parametre indique que la demande de service n'a pas abouti.

ID de domaine
Il s'agit de l'attribut clé qui permet d'identifier I'instance de la machine de protocole.
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erreur
arametre Résultat contient le code d'erreur spécifique.

Type: Unsigned16

Vale
INV

7.5

urs autorisées: DOMAIN_ID_MISMATCH, ROLE_NOT_SUPPORTED,
ALID_RINGPORT

Arrét MRC

IEC 62439-2:2016 © IEC 2016

Ce service doit étre utilisé pour arréter la machine de protocole du MRC. Les états du port en
anneau et la fonction de commutation demeurent. Le Tableau 7 présente les paramétres du

service.

Tableau 7 — Service Arrét MRC du MRP

Nom du parametre Req

Cnf

Argumen

ID de d

Résultat

ID de d

Résultat
ID de d
Code d'

maine

+)

maine

-)
maine

erreur

La signifi

Cation de Req, Cnf, M et S est spécifiée dans I'lSOHEC 10164-1.

Argumg

L'argument doit acheminer les parameétres spécifiques au service de la demande de se

ID de d
Il s's

nt

bmaine

git de I'attribut clé qui perinet d'identifier l'instance de la machine de protocole|
Résultat (+)

rvice.

Ce parameétre indique que la demande de service a abouti.
ID de dpmaine
Il s'gqgit de I'attribut clé qui permet d'identifier I'instance de la machine de protocole}
Résultat (-)
Ce parametre_indique que la demande de service n'a pas abouti.
ID de dpmaine
I| s'dgit-detattributeléquipermetdidentifierlinstance-detamachine-deprotecele.

grocT

Code d'erreur
Le paramétre Résultat contient le code d'erreur spécifique.

Type: Unsigned16

Valeurs autorisées: DOMAIN_ID_MISMATCH
7.6 Lecture MRM

Le service facultatif Read MRM permet de lire I'état en cours de la machine de protocole
du MRM.

Le Tableau 8 présente les paramétres du service.
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Tableau 8 — Service Read MRM du MRP

Nom du parameétre Req Rsp

Argument M
ID de domaine M

Résultat (+) S
ID de domaine M
ID 1 du port d'anneau M
ID 2 du port d'anneau M
ID VLAN u
Priorité [du gestionnaire M
Vérificajion de la redondance du support M
Etat réel du réle M
Etat réel de I'anneau M
Etat du port 1 du port de I'anneau U
Etat du port 2 du port de I'anneau U
Intervalle de modification de la topologie U
Nombre|de répétitions de modification de la topologie U
Intervalle d'essai court U
Intervalle d'essai par défaut U
Nombre|de surveillances d'essai u
MRC ndn bloquant pris en charge u
Nombre| étendu de surveillances d'essai u
Modification de la liaison de réaction u

Résultat [-)
ID de d¢maine
Code d'rreur M

La signification de Req, Rsps; M, /U et S est spécifiée dans I'lSO/IEC 10164-1.

Argumeént

L'argument doit(acheminer les parameétres spécifiques au service de la demande de service.

ID de dpmaine

Il s'dgitide l'attribut clé qui permet d'identifier I'instance de la machine de protocole]

Résultat (+)
Ce parametre indique que la demande de service a abouti.

ID de domaine

Il s'agit de I'attribut clé qui permet d'identifier I'instance de la machine de protocole.

ID 1 du port d'anneau
Ce paramétre contient I'ID du premier port en anneau.

ID 2 du port d'anneau
Ce paramétre contient I'D du deuxiéme port en anneau.

ID VLAN
Ce parameétre facultatif contient la valeur de l'identifiant VLAN.

Priorité du gestionnaire
Ce paramétre contient la valeur de priorité du gestionnaire.
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Vérification de la redondance du support
Ce parametre indique si la surveillance du MRM est activée ou désactivée

Intervalle de modification de la topologie
Ce paramétre contient la valeur de l'intervalle d'envoi de trames MRP_TopologyChange.

Nombre de répétitions de modification de la topologie
Ce parameétre contient la valeur du nombre d'intervalles contrélant la transmission répétée
des trames MRP_TopologyChange.

Intervalle d'essai court
Ce parametre contient la valeur du court intervalle d'envoi des trames MRP_Test sur les
ports en anneau a la suite des changements de liaison dans I'anneau.

Intervalle d'essai par défaut
Ce paramétre contient la valeur de l'intervalle par défaut d'envoi de trames MRP_[est sur
les gorts en anneau.

Nombreg de surveillances d'essai
Ce parametre contient la valeur du nombre d'intervalles pour la suryvéillance de la
réception des trames MRP_Test.

174

MRC ngn bloquant pris en charge
Ce paramétre indique la capacité du MRM a prendre en chargeCles MRC sans prise en
charge de I'état du port BLOCKED dans l'anneau.

Nombrg étendu de surveillances d'essai
Ce paramétre facultatif contient la valeur du nombréJd'intervalles étendus |pour la
surveillance de la réception des trames MRP_Test.

Etat régl du réle
Cet attribut contient le réle en cours de I'objet dexMRP dans le domaine de redondance.

Etat réql de I'anneau
Cet [attribut contient I'état en cours de l'anneau de I'objet de MRP dans le domaine de
redogndance.

Etat du|port 1 du port de I'anneau
Cet pttribut facultatif contient I'état @n cours du port en anneau 1.

Etat du|port 2 du port de I'anneau
Cet pttribut facultatif contient|*état en cours du port en anneau 2.

Modification de la liaison de réaction
Ce garamétre facultatifindique si le MRM réagit aux trames MRP_LinkChange.

Résultdt (-)
Ce parametre indiquenque la demande de service n'a pas abouti.

ID de dpmaine
Il s'dgit destattribut clé qui permet d'identifier I'instance de la machine de protocole]

Type: Unsigned16
Valeurs autorisées: DOMAIN_ID_MISMATCH, MANAGER_READ_FAIL

7.7 Lecture MRC

Le service facultatif Read MRC permet de lire I'état en cours de la machine de protocole
du MRC.

Le Tableau 9 présente les paramétres du service.
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Tableau 9 — Service Read MRC du MRP

Nom du parameétre Req Rsp
Argument M
ID de domaine M
Résultat (+) S
ID de domaine M
ID 1 du port d'anneau M
ID 2 du port d'anneau M
ID VLAN u
Etat du port 1 du port de I'anneau U
Etat du port 2 du port de I'anneau U
Intervalle d'arrét de la liaison u
Intervalle de fonctionnement de la liaison u
Nombrelde modifications de la liaison u
Etat BLOCKED pris en charge U
Reésultat [-)
ID de d¢maine
Code d'prreur M

La signification de Req, Rsp, M, U et S est spécifiée dans I'lSO/IEC 10164-1.

Argument
L'argument doit acheminer les parametres.spécifiques au service de la demande de sgrvice.

ID de dpmaine
Il s'ggit de I'attribut clé qui permet d'identifier I'instance de la machine de protocole}

Résultat (+)
Ce parametre indique que la demande de service a abouti.

ID de dpmaine
Il s'dgit de l'attribut‘elé qui permet d'identifier I'instance de la machine de protocole]

ID 1 du|port d'anfeau
Ce garameétre contient I'ID du premier port en anneau.

ID 2 du|port d*anneau
Ce parametre contient I'D du deuxiéme port en anneau.

ID VLAN
Ce parameétre facultatif contient la valeur de l'identifiant VLAN.

Intervalle d'arrét de la liaison
Ce parameétre contient la valeur de l'intervalle d'envoi de trames MRP_LinkDown sur les
ports en anneau.

Intervalle de fonctionnement de la liaison
Ce paramétre contient la valeur de l'intervalle d'envoi de trames MRP_LinkUp sur les
ports en anneau.

Nombre de modifications de la liaison
Ce paramétre contient la valeur du nombre de trames MRP_LinkChange contrélant la
transmission répétée des trames MRP_LinkUp ou MRP_LinkDown.

Etat du port 1 du port de I'anneau
Cet attribut facultatif contient I'état en cours du port en anneau 1.
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Etat du port 2 du port de I'anneau
Cet attribut facultatif contient I'état en cours du port en anneau 2.

Etat BLOCKED pris en charge
Ce parametre indique si le MRC prend en charge I'état BLOCKED sur ses ports en anneau.

Résultat (-)
Ce paramétre indique que la demande de service n'a pas abouti.

ID de domaine
Il s'agit de l'attribut clé qui permet d'identifier I'instance de la machine de protocole.

Code d'erreur
Le paramétre Résultat contient Te code d'erreur spécifique.

Type: Unsigned16
Valeurs autorisées: DOMAIN_ID_MISMATCH, CLIENT_READ_FAIL

7.8 émarrage MIM

Le service Start MIM permet de créer une instance locale de la machipe/de protocole gu MIM.
Le Tablgau 10 présente les paramétres du service.
Tableau 10 — Service Start MIMcdu MRP
Nom du parametre Req Cnf

Argumen M

ID d'intgrconnexion M

Nom d'ipterconnexion M

ID de p¢rt d'interconnexion M

ID VLAN d'interconnexion U

Mode dfinterconnexion M

Intervalle de modification de topologie d'interconnexion U

Nombre|de répétitions de modification de topologie d'interconnexion u

Intervalle d'essai par défautid'interconnexion U

Nombre|de surveillances d'essai d'interconnexion U

Intervalle d'interrogdtion de statut de liaison d'interconnexion U

Nombre| de répétitions d'interrogation de statut de liaison d'interconnexion U
Résultat [+) S

ID d'interconnexion
Résultat (-) S

ID d'interconnexion

Code d'erreur M

La signification de Req, Cnf, M, U et S est spécifiée dans I'lSO/IEC 10164-1.

Argument
L'argument doit acheminer les parameétres spécifiques au service de la demande de service.

ID d'interconnexion
Il s'agit de I'attribut clé qui permet d'identifier I'instance de la machine de protocole
d'interconnexion.
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Nom d'interconnexion
Ce paramétre contient le nom du domaine d'interconnexion.

ID de port d'interconnexion
Ce paramétre contient I'ID du port d'interconnexion.

ID VLAN d'interconnexion
Ce parameétre facultatif contient la valeur de l'identifiant VLAN.

Mode d'interconnexion
Ce parametre contient le mode de fonctionnement exigé du MIM.

Intervalle de modification de topologie d'interconnexion
Ce parametre contient Ila valeur de lintervalle d'envoi de trames
MRP_InTopologyChange.

Nombrg de répétitions de modification de topologie d'interconnexion
e parameétre contient la valeur du nombre d'intervalles contrélant les transrmissions
épétées des trames MRP_InTopologyChange.

Intervalle d'essai par défaut d'interconnexion
e parameétre contient la valeur de l'intervalle par défaut‘d'envoi de| trames
RP_InTest sur les ports en anneau et sur le port d'interconnexion.

Nombrg de surveillances d'essai d'interconnexion
e paramétre contient la valeur du nombre d'intervalles jpour la surveillande de la
éception des trames MRP_InTest.

Intervalle d'interrogation de statut de liaison d'interconnexion
e paramétre contient la valeur de < liintervalle d'envoi de |[trames
RP_InLinkStatusPoll.

Nombrg de répétitions du statut de liaison d'interconnexion
e paramétre contient la valeur du nombre d'intervalles contrélant les transmissions
épétées des trames MRP_InLinkStatusRoll.

Résultat (+)
Ce parametre indique que la demande de\séervice a abouti.

ID d'interconnexion
I s'agit de Il'attribut clé quispermet d'identifier I'instance de la machine de pfotocole
'interconnexion.

Résultat (-)
Ce pargmeétre indique quea demande de service n'a pas abouti.

ID d'interconnexion
II s'agit dedl'attribut clé qui permet d'identifier I'instance de la machine de pfotocole
'interconnexion.

Code dlerreur
e{parametre Résultat contient le code d'erreur spécifique.

[ype: Unsigned16
Valeurs autorisées: INTERCONNECTION_ID_MISMATCH, ROLE_NOT_SUPPORTED,
INVALID _INTERCONNECTIONPORT

7.9 Arrét MIM

Ce service doit étre utilisé pour arréter la machine de protocole du MIM. L'état du port
d'interconnexion et la fonction de commutation demeurent.

Le Tableau 11 présente les paramétres du service.
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Tableau 11 — Service Stop MIM du MRP

Nom du parametre Req Cnf
Argument M
ID d'interconnexion M
Résultat (+) S
ID d'interconnexion M
Résultat (-) S
ID d'interconnexion M
Code d'Erreur M

La signification de Req, Cnf, M et S est spécifiée dans I'lSO/IEC 10164-1.

Argumeént
L'argu

ID d'interconnexion

'interconnexion.

Résultat (+)
Ce parametre indique que la demande de service a abouti.

ID d'interconnexion

'interconnexion.

Résultdt (-)
Ce paragmetre indique que la demande de service n'a pas abouti.

ID d'interconnexion

ent doit acheminer les paramétres spécifiques au service de la demande de s@rvice.

I s'agit de I'attribut clé qui permet d'identifier I'instance de 1a machine de pfotocole

I s'agit de Il'attribut clé qui permet d'identifier I'instance de la machine de pfotocole

I s'agit de I'attribut clé qui pefmet d'identifier I'instance de la machine de pfotocole

'interconnexion.

Code dlerreur

Le paramétre Résultat contient le code d'erreur spécifique.
Type: Unsigned16
aleurs autorisées: INTERCONNECTION_ID_MISMATCH

7.10 Modification_de I'état d'interconnexion

Ce seryice facultatif doit étre utilisé pour indiquer un changement d'état du qomaine

d'interconnexion du MRP.

Le Tableau 12 présente les paramétres du service.

Tableau 12 — Service Interconnection Change State du MRP

Nom du paramétre Ind

Argument M
ID d'interconnexion M
Liste des types d'erreurs M

La signification de M et Ind est spécifiée dans I'|SO/IEC 10164-1.

Argument

L'argument doit acheminer les parameétres spécifiques au service de la demande de service.
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ID d'interconnexion
Il s'agit de I'attribut clé qui permet d'identifier I'instance de la machine de protocole
d'interconnexion.

Liste des types d'erreurs
Cet attribut est composé des éléments suivants:

Type d'erreur
Cet attribut identifie une erreur d'interconnexion de redondance du support.

Type d'attribut: Unsigned16
Valeurs autorisées: INTERCONNECTION_OPEN
Apparition

(‘a{' attribut indiaiig ci I'grrair o
t—attHe e g eSS+ eHeu—=

Type d'attribut: Boolean
aleurs autorisées: TRUE, FALSE

7.11 Démarrage MIC

Le service Start MIC permet de créer une instance de la machine de pfotocole du MIC
Le Tablgau 13 présente les paramétres du service.

Tableau 13 — Service Start MIC' du*MRP

Nom du parameétre Cnf

A
(1]
o]

Argumen
ID d'intgrconnexion
Nom d'ipterconnexion
ID de p¢rt d'interconnexion
ID VLAN [d'interconnexion
Mode dfnterconnexion
Intervalle d'arrét de la liaison d'interconnéxion

Intervalle de fonctionnement de la liaisgnd'interconnexion

ccc=Zzcggg(egExEL

Nombrel de modifications de la liaisond'interconnexion

Résultat [+) S
ID d'intgrconnexion M

Résultat [-) S
ID d'intgrconpexion
Code d'prreur M

<

. e o . fona 1 o 4 Y : . = 404 i 4
La SIgNITITatoTT ge REY, CTT, VI, U €L O €5t specriee dans [ 1oUNEC TUTOH= 1.

Argument
L'argument doit acheminer les paramétres spécifiques au service de la demande de service.

ID d'interconnexion
Il s'agit de I'attribut clé qui permet d'identifier 'instance de la machine de protocole
d'interconnexion.

Nom d'interconnexion
Ce paramétre contient le nom du domaine d'interconnexion.

ID de port d'interconnexion
Ce parameétre contient I'ID du port d'interconnexion.

ID VLAN d'interconnexion
Ce parametre facultatif contient la valeur de l'identifiant VLAN.
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Mode d'interconnexion
Ce parametre contient le mode de fonctionnement exigé du MIC.

Intervalle d'arrét de la liaison d'interconnexion
Ce paramétre contient la valeur de l'intervalle d'envoi de trames MRP_InLinkDown sur
les ports en anneau.

Intervalle de fonctionnement de la liaison d'interconnexion
Ce paramétre contient la valeur de l'intervalle d'envoi de trames MRP_InLinkUp sur
les ports en anneau.

Nombre de modifications de la liaison d'interconnexion
Ce parametre contient la valeur du nombre de trames MRP_InLinkChange contrélant
les transmissions répétées des trames MRP_InLinkUp ou MRP_InLinkDown.

Résultat (+)
Ce pargmetre indique que la demande de service a abouti.

ID d'interconnexion
I s'agit de I'attribut clé qui permet d'identifier I'instance de la machine de protocole
'interconnexion.

Résultat (-)
Ce pargmetre indique que la demande de service n'a pas abouti.

ID d'interconnexion
I s'agit de Il'attribut clé qui permet d'identifier I'instafice de la machine de pfotocole
'interconnexion.

Code dlerreur
Le paramétre Résultat contient le code d'erreurspécifique.

Type: Unsigned16
aleurs autorisées: INTERCONNECTION_ID_MISMATCH, ROLE_NOT_SUPPORTED,

AIINVALID_INTERCONNECTIONPORT
7.12

rrét MIC

Ce seryice doit étre utilisé pouri.arréter la machine de protocole du MIC. L'état [du port
d'intercgnnexion et la fonction de) commutation demeurent.

Le Tablgau 14 présente [es paramétres du service.

Tableau 14 — Service Stop MIC du MRP

Nom du parameétre Req Cnf
Argumen M
ID d'intdrconnexion M
Résultat (+) S
ID d'interconnexion
Résultat (-) S
ID d'interconnexion
Code d'erreur M
La signification de Req, Cnf, M et S est spécifiée dans I'SO/IEC 10164-1.

Argument
L'argument doit acheminer les parameétres spécifiques au service de la demande de service.
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ID d'interconnexion
Il s'agit de I'attribut clé qui permet d'identifier I'instance de la machine de protocole
d'interconnexion.

Résulta
Ce para

t(+)
meétre indique que la demande de service a abouti.

ID d'interconnexion
Il s'agit de I'attribut clé qui permet d'identifier I'instance de la machine de protocole
d'interconnexion.

Résulta
Ce para

t(-)

meétre indique que la demande de service n'a pas abouti.

ID d'intErconnexion
I s'agit de I'attribut clé qui permet d'identifier I'instance de la machine de“p

Code d
l

713 L

Le serv
du MIM

Le Tabl

'interconnexion.

erreur
L e parametre Résultat contient le code d'erreur spécifique.

Type: Unsigned16

aleurs autorisées: INTERCONNECTION_ID_MISMATCH
pcture MIM

ce facultatif Read MIM permet de lire I'état en cours de la machine de p

bau 15 présente les paramétres du service!

rotocole

rotocole
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Tableau 15 — Service Read MIM du MRP

Nom du parameétre Req Rsp

Argument M

ID d'interconnexion M

Résultat (+)
ID d'interconnexion

Nom d'interconnexion

ID de port d'interconnexion

Etat de port d'interconnexion
ID VLAN [d'interconnexion
Mode dfnterconnexion
Intervalle de modification de topologie d'interconnexion
Nombre|de répétitions de modification de topologie d'interconnexion
Intervalle d'essai par défaut d'interconnexion
Nombrelde surveillances d'essai d'interconnexion
Intervalle d'interrogation de statut de liaison d'interconnexion

Nombre| de répétitions d'interrogation de statut de liaison d'interconnexion

SE|lCcCcccccgccZ|£f20

Etat de fopologie d'interconnexion

Résultat [-)

w

ID d'intgrconnexion

Code d'erreur M

La signification de Req, Rsp, M, U et S est spécifiée dans I'|SO/IEC 10164-1.

Argumgént
L'argument doit acheminer les patameétres spécifiques au service de la demande de sgrvice.

ID d'interconnexion
I s'agit de I'attribuivclé qui permet d'identifier 'instance de la machine de protocole
'interconnexion.

Résultat (+)
Ce parametre indique que la demande de service a abouti.

ID d'interconnexion

Il s’agit de I'attribut clé qui permet d'identifier l'instance de la machine de protocole
'inferconnexion

Nom d'interconnexion
Ce paramétre contient le nom du domaine d'interconnexion.

ID de port d'interconnexion
Ce paramétre contient I'ID du port d'interconnexion.

Etat de port d'interconnexion
Cet attribut facultatif contient I'état en cours du port d'interconnexion.

ID VLAN d'interconnexion
Ce parametre facultatif contient la valeur de l'identifiant VLAN.

Mode d'interconnexion
Ce parametre contient le mode de fonctionnement du MIM.

Intervalle de modification de topologie d'interconnexion
Ce parametre contient la valeur de lintervalle d'envoi de trames
MRP_InTopologyChange.
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Nombre de répétitions de modification de topologie d'interconnexion
Ce paramétre contient la valeur du nombre d'intervalles contrélant la transmission
répétée des trames MRP_InTopologyChange.

Intervalle d'essai par défaut d'interconnexion
Ce paramétre contient la valeur de l'intervalle par défaut d'envoi de trames
MRP_InTest sur les ports en anneau.

Nombre de surveillances d'essai d'interconnexion
Ce paramétre contient la valeur du nombre d'intervalles pour la surveillance de la
réception des trames MRP_InTest.

Intervalle d'interrogation de statut de liaison d'interconnexion
Ce parametre contient la valeur de lintervalle d'envoi de trames

AR Lal il Ot 1t Dall
N TTTETTTR O tdtu ot UlIT.

Nombr de répétitions d'interrogation de statut de liaison
d'inferconnexion

e paramétre contient la valeur du nombre d'intervalles pour les .transmissions

épétées des trames MRP_InLinkStatusPoll.

Etat de|topologie d'interconnexion
et attribut contient I'état en cours de topologie d'interconnexion de I'objet
'interconnexion de MRP dans le domaine d'interconnexion

Résultat (-)
Ce parametre indique que la demande de service n'a pas abauti.

ID d'interconnexion
Il s'agit de I'attribut clé qui permet d'identifier\instance de la machine de pfotocole
'interconnexion.

Code dlerreur
Le paramétre Résultat contient le codexd'erreur spécifique.

Type: Unsigned16
aleurs autorisées: INTERCONNECTION_ID_MISMATCH, MANAGER_READ_JFAIL

7.14 Lecture MIC

Le servjce facultatif Read MIC permet de lire I'état en cours de la machine de pfotocole
du MIC.

Le Tablgau 16 présente Jes paramétres du service.
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Tableau 16 — Service Read MIC du MRP

Nom du parametre Req Rsp

Argument M
ID d'interconnexion M

Résultat (+)
ID d'interconnexion
Nom d'interconnexion
ID de port d'interconnexion
Etat de port d'interconnexion

ID VLAN [@Tnierconnexion
Mode dfinterconnexion
Intervalle d'arrét de la liaison d'interconnexion

Intervalle de fonctionnement de la liaison d'interconnexion

ccczcCccg<Z=zZow

Nombrel de modifications de la liaison d'interconnexion

Résultat [-)
ID d'intgrconnexion
Code d'rreur M
La signification de Req, Rsp, M, U et S est spécifiée dans I'|SO/IEC 10164£1)

= »w

Argumeént
L'argument doit acheminer les parameétres spécifiques.au service de la demande de sgrvice.

ID d'interconnexion
I s'agit de I'attribut clé qui permet d'identifier I'instance de la machine de pfotocole
'interconnexion.

Résultat (+)
Ce parametre indique que la demande(de service a abouti.

ID d'interconnexion
I s'agit de Il'attribut clé qui permet d'identifier I'instance de la machine de pfotocole
'interconnexion.

Nom d'interconnexion
Ce paramétre contient le nom du domaine d'interconnexion.

ID de port d'interconnexion
Ce parametre contient I'ID du port d'interconnexion.

Etat de |port.d'interconnexion
Cet attribut facultatif contient I'état en cours du port d'interconnexion.
ID VLAN-d“interconnexion

Ce parametre facultatif contient la valeur de l'identifiant VLAN.

Mode d'interconnexion
Ce parameétre contient le mode de fonctionnement du MIC.

Intervalle d'arrét de la liaison d'interconnexion
Ce paramétre contient la valeur de l'intervalle d'envoi de trames MRP_InLinkDown sur
les ports en anneau.

Intervalle de fonctionnement de la liaison d'interconnexion
Ce paramétre contient la valeur de l'intervalle d'envoi de trames MRP_InLinkUp sur
les ports en anneau.

Nombre de modifications de la liaison d'interconnexion
Ce parametre contient la valeur du nombre de trames MRP_InLinkChange contrdélant
la transmission répétée des trames MRP_InLinkUp ou MRP_InLinkDown.
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Résultat (-)
Ce parameétre indique que la demande de service n'a pas abouti.

ID d'interconnexion
Il s'agit de I'attribut clé qui permet d'identifier l'instance de la machine de protocole
d'interconnexion.

Code d'erreur
Le paramétre Résultat contient le code d'erreur spécifique.

Type: Unsigned16
Valeurs autorisées: INTERCONNECTION_ID_MISMATCH, CLIENT_READ_FAIL

8 Spécification du protocole MRP

8.1 Dlescription du PDU
8.1.1 Types de données de base

Les conentions de la présente spécification sont conformes a I'lEC 64158-6-10:2014) 4.2. La
notation et le codage des types de données de base sont conformes ‘@I'I[EC 61158-6-10:2014,
4.1.2 etla I'lEC 61158-6-10:2014, 4.2.

8.1.2 Référence de syntaxe abstraite du DLPDU

La syntaxe de transfert et le codage de la spécification~du protocole MRP sont confprmes a
I'EC 61[158-6-10:2014, 4.2.

Le codage et le décodage des champs_duw Tableau 17 doivent étre confofmes a
I''SO/IEC/IEEE 8802-3 (IEEE 802.3) pour le DERPDU.

Tableau 17 — Syntaxe du DLPDU du,'MRP pour I'lISO/IEC/IEEE 8802-3 (IEEE 80R.3)

Nom du Structure du DLPDU
DLPDU
DLPDU Preamble ?, StartFrameDelimiter, DestinationAddress, SourceAddress, DLSDU b,
DLPDU_Padding °*sFrameCheckSequence
DLSDU [VLAN] ¢, LT, MRP-PDU
VLAN LT(=0x8100),-TagControlInformation

NOTE 1 | Conformément a [I'ISO/IEC/IEEE 8802-3 (IEEE 802.3), la longueur minimale des DLPDU|l est de
64 octety (excepté pour Preamble et StartFrameDelimiter).

NOTE 2 | La longueur minimale des trames ISO/IEC/IEEE 8802-3 (IEEE 802.3) dotées de la balise VLAN est

désormals.d€ 68 octets, afin d'assurer une longueur minimale de trame de 64 octets apres la suppressron de la
balise VUAN-par un pont

2 Le champ contient au moins 7 octets.
b La taille DLSDU minimale est de 2 octets.

¢ Le nombre d'octets de remplissage doit étre compris entre 0 et 46, selon la longueur du DLSDU. La valeur
doit étre nulle.

d  Le champ VLAN peut étre ignoré en cas de transport optimisé. Le champ VLAN peut é&tre défini par le codeur,
mais peut étre rejeté par les ponts intermédiaires. Le décodeur doit accepter les DLPDU avec ou sans
champ VLAN.

8.1.3 Codage du champ de DLPDU SourceAddress

Ce champ doit étre codé en tant que type de données octetString[6]. La valeur du champ
SourceAddress doit étre conforme a l'adresse MAC de I'lEEE 802; voir IEEE 802-1D:2004,
Article 7. L'adresse MAC du port est utilisée pour le DLPDU du MRP. L'adresse MAC de
I'interface doit étre différente de I'adresse MAC du port.
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Codage du champ de DLPDU DestinationAddress

Ce champ doit étre codé en tant que type de données octetString[6].

EC 2016

L'identificateur unique d'organisation de I'lEEE correspondant au MRP est 00-15-4E. Il doit
étre configuré conformément au Tableau 18.

Tableau 18 — OUIl du MRP

Valeur de I'OUI Signification
(hexadécimale)
00-15-4E Monodiffusion individuelle administrée au niveau global
01-15-4E Adresse (multidiffusion) de groupe administrée au niveau global
02-15-4E Monodiffusion individuelle administrée au niveau local
03-15-4E Adresse (multidiffusion) de groupe administrée au niveau local
Pour leg MRP-PDU, la valeur de I'adresse de destination doit étre définie conformément au
Tableay 19.
Tableau 19 — MulticastMACAddress du-MRP
Valdur de Valeur du code Signification
I'}UI Extensionldentifier
(multidjffusion)
(hexadgcimale) (hexadécimale)
01-15-4E 00-00-00 Réservé
01-15-4E 00-00-01 MC_TEST utilisée pour les trames MRP_Test
01-15-4E 00-00-02 MC.CONTROL, utilisée pour les trames MRP_LinkChange
MRR *TopologyChange et MRP_Option
01-15-4E 00-00-03 MC_INTEST, utilisée pour les trames MRP_InTest
01-15-4E 00-00-04 MC_INCONTROL, utilisée pour les trames MRP_InLinkChange,
MRP_InTopologyChange et MRP_InLinkStatusPoll
01-15-4E 00-00-05 a RF-FF-FF Réservé
NOTE 1 |L'octet 1 contient'le bit d'adresse individuelle/de groupe (LSB).
NOTE 2 |L'adresse {multidiffusion de destination MC_TEST est également utilisée pour leg trames
MRP_TestMgrNAck’et MRP_TestPropagate.
8.1.5 Codage du champ TagControlinformation
Ce champ—doit—étre—codé——conformément—a—HEEES8024Q—en—tant—aque—type de
données Unsigned16. Les bits individuels doivent avoir la signification suivante:

Bit 0 — 11: TagControlinformation.VLAN_Identifier

Ces

NOTE V

bits doivent étre codés conformément a I'lEEE 802.1Q.

LAN_ldentifier O signifie qu'aucun VLAN n'est utilisé.

Bit 12: TagControlinformation.CanonicalFormatldentificator

Ces

bits doivent étre codés conformément a I'lEEE 802.1Q.

NOTE Le code CFl est une constante 0.

Bit 13 —
Ces

15: TagControlinformation.Priority
bits doivent étre codés conformément a I'lEEE 802.1Q.

Pour le MRP, l'utilisation du champ VLAN est facultative. En sa présence, la valeur de
TagControlInformation.Priority doit étre configurée conformément au Tableau 20.
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Valeur (hexadécimale)

Signification

0x07

MRP-PDU

8.1.6

Codage du champ LT

Ce champ doit étre codé en tant que type de données Unsigned16 avec des valeurs
conformes a I'lSO/IEC/IEEE 8802-3 (IEEE 802.3). Pour le MRP, la valeur doit étre configurée
conformément au Tableau 21.

———————————————Fabteau 2t ="Champ T du MRP

Valeu

r (hexadécimale)

Signification

0x88E3

MRP-PDU

8.1.7

Le Tableau 22 définit la syntaxe abstraite des MRP-PDU appelés APDU. L'ordre dé
poit étre utilisé pour acheminer les APDU.

octets d

Tableau 22 — Syntaxe des APDU du MRP

Syntaxe abstraite des APDU du MRP

fini des

Nom de

I'APDU

Structure de I'APDU

MRP-PD

§) MRP_Version, MRP_Type, MRP_Common, [MRP_Option], MRP_End, [Remplissage*]|"

® Silat
I'"SO/I

Fame contient moins de 64 octets, elle doit étreétendue a 64 octets par remplissage, conforn
FC/IEEE 8802-3 (IEEE 802.3).

ément a

Le Tabl
présent

bs au Tableau 22.

eau 23 définit les structures dé substitution des éléments de la structure de

I'APDU
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Tableau 23 — Substitutions au sein du MRP

Nom de substitution Structure

MRP_Type MRP_Test * MRP_LinkChange * MRP_TopologyChange * MRP_Option #
MRP_InTest # MRP_InLinkChange » MRP_InLinkStatusPoll »
MRP_InTopologyChange

MRP_Common MRP_TLVHeader, MRP_SequencelD, MRP_DomainUUID

MRP_Option® MRP_TLVHeader, MRP_OUI, MRP_SubOption1,[ MRP_SubOption2*] ,
[Remplissage*]

MRP_OUI MRP_ManufacturerOUlI » MRP_IECOUI

MRP_SubOption1 MRP_Ed1Type, MRP_Ed1ManufacturerData

MRP_SupOpiionZ® MRP_TestMgrNAck ™ MRP_TestPropagate ® MRP_AutoMgr » MRP_ManufaqturerFkt

MRP_TeptMgrNAck® MRP_SubTLVHeader, MRP_Prio, MRP_SA, MRP_OtherMRMPrio,
MRP_OtherMRMSA, [Remplissage*] ®

MRP_TeptPropagate® MRP_SubTLVHeader, MRP_Prio, MRP_SA, MRP_OtherMRMPrio,
MRP_OtherMRMSA, [Remplissage*]®

MRP_AuftoMgrf MRP_SubTLVHeader (=0x0300)

MRP_ManufacturerFkt MRP_SubTLVHeader, MRP_ManufacturerData

MRP_Enf MRP_TLVHeader (=0x0000)

MRP_Te 5 t° MRP_TLVHeader, MRP_Prio, MRP_SA, MRP\PortRole, MRP_RingState,
MRP_Transition, MRP_TimeStamp, [Remplissage*]

MRP_TopologyChange MRP_TLVHeader, MRP_Prio, MRP_SA) MRP_lInterval, [Remplissage*]

MRP_LinkChange MRP_LinkUp » MRP_LinkDown

MRP_LinkDown MRP_TLVHeader, MRP_SA, MRP_PortRole, MRP_Interval, MRP_Blocked,
[Remplissage*] ®

MRP_LinkUp MRP_TLVHeader, MRP .SA, MRP_PortRole, MRP_Interval, MRP_Blocked,
[Remplissage*] ®

MRP_InTest MRP_TLVHeader-MRP_InID, MRP_SA, MRP_PortRole, MRP_InState,
MRP_Transition,"MRP_TimeStamp, [Remplissage*] ®

MRP_InlinkChange MRP_InLinkUp * MRP_InLinkDown

MRP_InlinkDown MRP_TLVHeader, MRP_SA, MRP_PortRole, MRP_InID, MRP_Interval,
[Remplissage*] ®

MRP_InlinkUp MRP_TLVHeader, MRP_SA, MRP_PortRole, MRP_InID, MRP_Interval,
[Rémplissage*] ®

MRP_InlinkStatusPoll MRP_TLVHeader, MRP_SA, MRP_PortRole, MRP_InID, [Remplissage*] *

MRP_InTopologyChange MRP_TLVHeader, MRP_SA, MRP_InID, MRP_Interval, [Remplissage*] *

? L'alignement:32 bits doit étre assuré.

®  Pourunéconnexion avec des systémes d'automation a haute vitesse, la longueur du MRP_PDU de type

MRP] Test est essentielle. Il convient de la maintenir a une valeur minimale. Consulter les normes relatives

au systeme d'automation applicables pour les limitations de longueur de trame.

¢ Les trames de MRP_Type = MRP_Option ne doivent pas contenir plus d'un MRP_SubOption2 avec un
MRP_SubTLVHeader.Type entre 0x01 et OxFO.

MRP_SubTLVHeader.Type dans I'ordre croissant.
¢ A utiliser seulement dans MRP_Type = MRP_Option.

A utiliser seulement dans MRP_Type = MRP_Test. En outre, MRP_SubOption2 ne peut étre spécifique a un
fabricant qu'avec un MRP_SubTLVHeader.Type entre OxF1 et Oxff.

8.1.8 Codage du champ MRP_TLVHeader

Le codage de ce champ doit étre conforme a I'lEC 61158-6-10:2014, 4.2.1. La signification
des bits individuels doit étre la suivante:

Bit 0 — 7: MRP_TLVHeader.Length
La valeur contient le nombre d'octets consécutifs du bloc correspondant.
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Bit 8 — 15: MRP_TLVHeader.Type
Ce champ doit étre codé avec les valeurs conformes au Tableau 24.

Tableau 24 — MRP_TLVHeader.Type

Valeur Signification Utilisation
(hexadécimale)
0x00 MRP_End (MRP_TLVHeader.Length doit étre nul) Obligatoire
0x01 MRP_Common Obligatoire
0x02 MRP_Test Obligatoire
0x03 MRP_TopologyChange Obligatoire
0x04 MRP_LinkDown Obligatofre
0x05 MRP_LinkUp Obligatojre
0x06 MRP_InTest Obligatofre en
RC-modp
0x07 MRP_InTopologyChange Obligatojre
0x08 MRP_InLinkDown Obligatofre
0x09 MRP_InLinkUp Obligatojre
0x0A MRP_InLinkStatusPoll Obligatofre en
LC-mod¢
0xdB — Ox7E Réservé —
Ox7F MRP_Option (spécifique a I'organisation) Facultatjve
0xB80-0xFF Réservé —

8.1.9 Codage du champ MRP_SubTLVHeader

Le codgge de ce champ doit étre conforme a I'lEC 61158-6-10:2014, 4.2.1. La signlification
des bits|individuels doit étre la suivante:

Bit 0 — 7: MRP_SubTLVHeader.Length

La vpleur contient le nombre d'octets consécutifs du bloc correspondant.
Bit 8 — 15: MRP_SubTLVHeader.Type

Ce dhamp doit étre codé avec les valeurs conformes au Tableau 25.

Tableau 25 — MRP_SubTLVHeader.Type

Valpur oul Signification Utilisation
(hexaddcimale)
0xpo indifférent Réservé Obligatoire
0xD1 ManufacturerOU]| ou IECOUI MRP_TestMgrNAck Obligatoire
0x02 ManufacturerOUI ou IECOUI MRP_TestPropagate Obligatoire
0x03 ManufacturerOUI ou IECOUI MRP_AutoMgr Obligatoire
0x04 — OxFO ManufacturerOUI ou IECOUI ﬁéESCerVée aux fonctions spécifiques de Facultative
OxF1 — OxFF ManufacturerOUI Fonctions spécifiques a un fabricant Facultative

8.1.10 Codage des champs MRP_Ed1Type et MRP_Ed1ManufacturerData

Le champ MRP_Ed1Type doit étre codé en type de données Unsigned8.

Pour MRP_OUI = MRP_ManufacturerOUI, le contenu des champs doit étre codé avec les
valeurs conformes au Tableau 26.
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Tableau 26 — MRP_Ed1Type et MRP_Ed1ManufacturerData

MRP_Ed1Type MRP_Ed1ManufacturerData MRP_Ed1ManufacturerData Utilisation
Valeur Sommaire Longueur (octets)
(hexadécimale)
0x00 indifférent 2 Obligatoire
0x01 — 0x03 - 0 Obligatoire
0x04 indifférent 26 Obligatoire
0x05 — OxFE - 0 Obligatoire
OxFF - 0 Obligatoire
Pour MRP_OUI = IECOUI, le contenu des champs doit étre codé avec les valeurs copformes
au Tablgau 27.
Tableau 27 — MRP_Ed1Type et MRP_Ed1ManufacturerData
MRP_Ed1Type MRP_Ed1ManufacturerData MRP_Ed1ManufacttrerData Utiljsation
Valeur Sommaire Longueur)(octets)
(hexadécimale)
0x00|- OxFE Réservé 0 Obligatoire
OKFF indifférent 0 Obligatoire
8.1.11 | Codage du champ MRP_Version
Ce champ doit étre codé comme type de données Unsigned16 avec les valeurs confofmes au
Tableay 28.

Tableau 28 — MRP_Version

Valeuyr (décimale)

Signification

0 Réservé

1 Versian initiale de MRP

2 ...65 435 Réserveé

8.1.12 | Codagedu champ MRP_SequencelD

Ce champ doit.étre codé en tant que type de données Unsigned16. Il est utilisé pour ifentifier
la dupligation”de trames du MRP dans I'anneau. La plage de valeurs va de 0 a 65(535. Le
processus:d'application demandeur doit fournir un numéro de séquence unique alchaque

demande de services en cours.

8.1.13 Codage du champ MRP_SA

Ce champ doit étre codé en tant que type de données octetString[6]. La valeur du champ
MRP_SA doit étre conforme a I'adresse MAC de I'lEEE 802 et doit contenir I'adresse MAC de
I'héte de commutation émetteur (adresse MAC de l'interface).

8.1.14 Codage du champ MRP_OtherMRMSA

Ce champ doit étre codé en tant que type de données octetString[6]. La valeur du champ
MRP_OtherMRMSA doit étre conforme a I'adresse MAC de I'lEEE 802 et doit étre configurée
conformément au Tableau 29.
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Tableau 29 — Codage du champ MRP_OtherMRMSA

MRP_SubOption2

Valeur de MRP_OtherMRMSA

MRP_TestMgrNAck

Adresse MAC de l'interface du gestionnaire a la priorité la plus basse
dont la trame d'essai a été préalablement regue.

MRP_TestPropagate

Adresse MAC de l'interface du gestionnaire a la priorité la plus élevée
dont la trame MRP_TestMgrNAck a été préalablement regue.

8.1.15 Codage du champ MRP_Prio

Ce champ doit étre codé en tant que type de données Unsigned16 et configuré conformément
au Tableau 30.

Tableau 30 — MRP_Prio

Valeur Signification
(hefadécimale)
0x0000 Priorité la plus élevée du MRM
0x1000 — 0x7000 Priorités élevées du MRM
0x8000 Priorité par défaut du MRM
0x90p00 — Ox9FFF Priorités élevées du MRA
0xA000 Priorité par défaut du MRA
0xA001-0xFO000 Priorités basses du MRA
OxFFFF Priorité la plus basse du MRA
Autre Réservé
NOTE Le fait d'avoir un ou plusieurs appareils configurés pour le réle MRA et une MRM configurée manuellement

dans le méme anneau n'est pas pris en charge dans la présente édition de I'lEC 62439-2.

8.1.16

Ce cha
MRP_O

Codage du champ MRP_OtherMRMPrio

Tableauw31-— Codage du champ MRP_OtherMRMPrio

mp doit étre codé en tant_que type de données Unsigned16. La valeur dy champ
theMRMPrio doit étre configurée conformément au Tableau 31.

MRP_SubOption2

Valeur de MRP_OtherMRMPrio

MRP_TeptMgrNAck Le champ est laissé vide et ne sera pas analysé par le destinataire.
MRP_TegtPropagate Priorité du gestionnaire dont la priorité est la plus élevée, dont la tram¢
TestMgrNAck a été préalablement regue
8.1.17 | Codage du champ MRP_PortRole

Ce champ doit étre codé en tant que type de données Unsigned16. Le codage doit étre
conforme au Tableau 32.

Tableau 32 — MRP_PortRole

Valeur

(hexadécimale)

Signification

Utilisation

0x0000 Port en anneau principal La trame est envoyée sur le port en anneau
principal

0x0001 Port en anneau secondaire La trame est envoyée sur le port en anneau
secondaire

0x0002 Port d'interconnexion La trame est envoyée sur le port d'interconnexion

0x0003 — OxFFFF

Réservé
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Ce champ doit étre codé comme type de données Unsigned16 avec les valeurs conformes au

Tableau 33.
Tableau 33 — MRP_RingState
Valeur Signification Utilisation
(hexadécimale)
0x0000 Anneau ouvert Le MRM est a I'état d'anneau ouvert
0x0001 Anneau fermé Le MRM est a I'état d'anneau fermé

0x0002 — OxFFFF

Réservé

8.1.19 | Codage du champ MRP_Interval

Ce charpp doit étre codé comme type de données Unsigned16 avec les valeuts’ confofmes au

Tablead 34.

Tableau 34 — MRP_Interval

Valeur
(h¢xadécimale)

Signification Utilisation

0x(J000 — 0x07D0

Intervalle de I'événement de changement Obligatoire
de topologie suivant (en ms)

0x07D1 — OxFFFF

Intervalle de I'événement de changement Facultative
de topologie suivant (en ms)

8.1.20 | Codage du champ MRP_Transition

Ce champ doit étre codé comme type de-données Unsigned16 avec les valeurs conformes au

Tableay 35.
Tableau 35 — MRP_Transition
Vjaleur Signification Utilisation
(hexafécimale)
0x0000¢ — OxFFFF Nombre de transitions entre les états Utilisée pour surveiller cette valeuf grace a
d'annéau ouvert et fermé ou nombre de un renifleur de paquet

transitions entre |'état ouvert de topologie
d'interconnexion et I'état fermé de topologie

d'interconnexion .

8.1.21 | Codage du champ MRP_TimeStamp

Ce champ doit étre codé comme type de données Unsigned32 avec les valeurs conformes au

Tableau 36.

Tableau 36 — MRP_TimeStamp

Valeur
(hexadécimale)

Signification

Utilisation

0x00000000 —
OXFFFFFFFF

Valeur en cours du compteur local de 1 ms |La valeur est utilisée par le MRM pour

déterminer le temps de déplacement
maximal des trames MRP_Test dans un
anneau. Le MIM utilise également cette
valeur pour déterminer le temps de
déplacement maximal des trames
MRP_InTest dans une topologie
d'interconnexion.
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8.1.22 Codage du champ MRP_Blocked
Ce champ doit étre codé comme type de données Unsigned16 avec les valeurs conformes au
Tableau 37.
Tableau 37 — MRP_Blocked
Valeur (décimale) Signification Utilisation
0 Le MRC ne peut ni recevoir ni transférer les trames MRP_Test, Facultative
MRP_LinkChange et MRP_TopologyChange au niveau d'un port en
anneau dont I'état est BLOCKED
1 Le MRC peut recevoir et transférer les trames MRP_Test, Obligatoire
MRP_CIMRChange et MRP_TopotogyChange au niveau d'un port en
anneau dont I'état est BLOCKED
2 ...65435 Réservé =
8.1.23 | Codage du champ MRP_ManufacturerOUI

Ce chg

(Organizationally Unique Identifier) du fabricant de I'appareil, comme défini par le Regj
Authority Committee (RAC) de I'lEEE.

mp doit étre codé en tant que type de données octetString[3] avec [I'OUI

stration

8.1.24 | Codage du champ MRP_IECOUI
Ce chgmp doit étre codé en tant que type de ‘données octetString[3] avec ['OUI
(Organigationally Unique lIdentifier) de I'lEC, a savoir le 00-15-4e, comme défin| par le
Registrgtion Authority Committee (RAC) de I'lEEE.
8.1.25 | Codage du champ MRP_ManufacturerData
Ce champ doit étre réservé aux données-spécifiques au fournisseur.
8.1.26 | Codage du champ MRP_DomainUUID
Ce champ doit étre codé en UUID avec les valeurs conformes au Tableau 38.
Tableau 38 — MRP_DomainUUID
Valeur Signification Utilisgtion
(hexadécimale)
0x0P00000020000-0000-0000-000000000000 Réservé
0x0J000000-0000-0000-0000-000000000001 - UUID du domaine de redondance Facultative
OXFFFFERFF-FFFF-FFFF-FFFF-FFFFFFFFFFFE du MRP

OXFFFFFFFF-FFFF-FFFF-FFFF-FFFFFFFFFFFF

UUID par défaut du domaine de Obligatoire
redondance du MRP

8.1.27

Codage du champ MRP_InState

Ce champ doit étre codé comme type de données Unsigned16 avec les valeurs conformes au

Tableau

39.
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Tableau 39 — MRP_InState

Valeur Signification Utilisation
(hexadécimale)
0x0000 Interconnexion ouverte Le MIM est a I'état de topologie d'interconnexion
ouverte
0x0001 Interconnexion fermée Le MIM est a I'état de topologie d'interconnexion
fermée

0x0002 — OxFFFF Réservé —

8.1.28 Codage du champ MRP_InID

Ce charmpp doit étre codé en tant que type de données Unsigned16. Il est utilisé poursifdentifier
le dompine d'interconnexion. La plage de valeurs va de O a 65535. Le\ prpcessus
d'applicgtion demandeur doit fournir un MRP_InID unique a chaque topologie d'interconnexion.

8.2 Machines de protocole
8.2.1 Machine de protocole du MRM

La machine de protocole du MRM est définie au Tableau 41. Le‘comportement principal de la
maching de protocole est présenté a la Figure 11.

Power_On

v

ACSTAT1
AT

IEC

Figure 11 — Machine de protocole MRP pour le MRM

Le texte ci-dessous explique les principales actions réalisées dans les états. En cas de
différence d'interprétation entre ce texte et le diagramme d'états, ce dernier I'emporte.

Power_On
Initialisation, le MRM doit démarrer les deux ports en anneau RPort_1 et RPort_ 2 a
I'état BLOCKED. Les entrées statiques de la FDB pour les adresses multidiffusion
MC_TEST, MC_CONTROL et MC_INCONTROL du MRP sont générées vers I'hbte. Tous
les MRP-PDU doivent utiliser la priorité la plus élevée (ORG).
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AC_STAT1 (état en attente de connexion 1)
Démarrage, attente du premier établissement de liaison au niveau de I'un de ses ports en
anneau (appelé port en anneau principal), début de la surveillance d'essai de I'anneau et
transition vers PRM_UP.

PRM_UP (Primary Ring Port with Link Up)
Cet état doit étre atteint uniquement si le port en anneau principal comporte une liaison
(port en anneau secondaire sans liaison). Le MRM doit réguliérement envoyer des trames
MRP_Test par les deux ports en anneau méme si 'autre port en anneau (port en anneau
secondaire) n'a détecté aucune liaison.

CHK_RO (Check Ring, état Ring Open)
Le MRM n'a pas regu ses trames MRP_Test pendant une durée déterminée,
MRP_RingState doit étre défini a I'état d'anneau ouvert.

Cet jetat peut également étre atteint en cas de réception d'une trame MRP_LinkPown si
I'optjon MRP_REACT_ON_LINK_CHANGE est prise en charge.

CHK_R(C (Check Ring, état Ring Closed)
Le MRM doit envoyer ses trames MRP_Test et doit vérifier la liaisanyde ses ports en
anngau, MRP_RingState doit étre défini a I'état d'anneau fermé.

Les variables locales de la machine de protocole du MRM figurent aubableau 40.
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Tableau 40 - Variables locales du MRP de la machine de protocole du MRM

Nom Type Signification

SA_Port1 OctetString[6] Adresse source MAC RPort_1 du port en anneau

SA_Port2 OctetString[6] Adresse source MAC RPort_2 du port en anneau

SA_RPort OctetString[6] Adresse source MAC du port en anneau 1 ou 2

PRIORITY Unsigned8 Priorité conforme a I'lEEE 802.1Q pour les MRP-
PDU. Doit étre définie sur ORG.

MRP_TS_Prio Unsigned16 MRP_Prio de I'hote

MRP_TS_SA OctetString[6] Adresse source MAC de I'hote

RPort_1 Unsigned16 Identification de port du port en anneau 1

RPort_2 Unsigned16 Identification de port du port en anneat~2

PRM_RWPort Unsigned16 Identification de port du port en appead prindipal

SEC_RHort Unsigned16 Identification de port du port en_anneau secopdaire

MRP_MRM_NRmax Unsigned16 Nombre maximal de retrapsmissions de MRP-PDU
de type MRP_Test

MRP_MRM_NReturn Unsigned16 Compteur, plage MRP_MRM_NRmax sur 0

TC_NRgturn Unsigned16 Compteur, plage MRP_TOPNRmax sur 0

ADD_THST Boolean Envoyer un/MRP-PDU supplémentaire de type
MRP_Test dprés intervalle MRP_TSTshortT $i la
valeur est TRUE

REACT_MODE Boolean Le MRM réagit aux trames MRP_LinkDown a|partir
d'un)MRC si la valeur est TRUE

MRP_LNK_UP Unsigned16 Valeur constante pour indiquer un établissenent de
liaison

MRP_LNK_DOWN Unsigned16 Valeur constante pour indiquer une interruptipn de
liaison

MRP_BYOCKED_SUPPORTED Unsigned16 Valeur constante pour indiquer que, si la valgur
TRUE est affectée, le MRM prend pour hypothése
que tous les MRC de I'anneau prennent en charge
I'état de port BLOCKED
Si la valeur FALSE est affectée, le MRM exige une
prise en charge supplémentaire pour les MRC ne
prenant pas en charge I'état BLOCKED.
FALSE: option pour les nceuds non conformejs a
I''EC 61784-2, CP3/4, CP3/5, CP3/6.

MRP_REACT_ON_LINK_CHANGE Unsigned16 Valeur constante pour indiquer que, si la valgur
TRUE est affectée, le MRM réagit aux trame
MRP_LinkDown provenant d'un MRC avec
TopologyChange.Si la valeur FALSE est attripuée, le
MRM ne réagit pas aux trames MRP_LinkDoyn.
TRUE: option pour les nceuds non conformes a
I''EC 61784-1, IEC 61784-2, CP3/4, CP3/5, CP3/6

NO_TC Boolean Supprimer MRP_TopologyChange dans la topologie

linéaire (NO_TC = TRUE)

Le diagramme d'états du MRM doit étre conforme au Tableau 41.
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Tableau 41 — Diagramme d'états du MRM

# Etat en Evénement Etat
cours /ICondition suivant
=>Action
1 Power On AC_STAT1
=>
InitFDB()
AddMACFDB({local},{MC_TEST, MC_CONTROL},ORG)
AddMACFDB({local},{MC_INCONTROL},ORG)
PRM_RPort:= RPort_1
SEC_RPort:= RPort_2
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0
ADD_TEST:= FALSE
REACT_MODE:= TRUE si le MRM réagit aux trames MRP_LinkDown
provenant d'un MRC ou FALSE si le MRM ne réagit pas aux trames
MRP_LinkDown provenant d'un MRC
Set_Port_StateReq (PRM_RPort, BLOCKED)
Set_Port_StateReq (SEC_RPort, BLOCKED)
2 AC_STAT1 MAUTypeChangelnd (RPort, Link_status) PRM_UP
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
Set_Port_StateReq (PRM_RPortxFORWARDING)
TestRingReq(MRP_TSTdefaultT)
3 AC_STAT1 MAUTypeChangelnd (RPort, Link_status) AC_BTAT1
/RPort == PRM_RPort
&& Link_status ==\MRP_LNK_DOWN
=>
ignore
4 AC_STAT1 MAUTypeChangelnd (RPort, Link_status) PRM_UP
/RRort = PRM_RPort
&& Link_status == MRP_LNK_UP
=>
SEC_RPort:= PRM_RPort
PRM_RPort:= RPort
Set_Port_StateReq (PRM_RPort, FORWARDING)
TestRingReq(MRP_TSTdefaultT)
5 AC_STAT1 MAUTypeChangelnd (RPort, Link_status) AC_STAT1
/RPort = PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
ignore
6 AC_STAT1 Expiration de TestTimer AC_STAT1
=>
ignore
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# Etat en Evénement Etat
cours /ICondition suivant
=>Action
7 AC_STAT1 LinkChangelnd(PortMode, Link_status) AC_STAT1
=>
ignore
8 PRM_UP Expiration de TestTimer PRM_UP
=>
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)
9 RIVI_UF VIAUTYypetLhnangeind (RFOTT, LINK_Status) FIRT _UP
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore
10 AHRM_UP MAUTypeChangelnd (RPort, Link_status) AC_BTAT1
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
TestTimer.stop
SetPortStateReq(PRM_RPort, BLOCKED)
11 ARM_UP MAUTypeChangelnd (RPort, Link_status) PRM_UP
/RPort = PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
ignore
12 HRM_UP MAUTypeChangelnd-(RPort, Link_status) CHK_RC
/RPort 1= PRM~RPort
&& Link_status == MRP_LNK_UP
=>
MRP_MRM_NRmax:= MRP_TSTNRmax - 1
MRP_MRM_NReturn:= 0
NO_TC:= TRUE
TestRingReq(MRP_TSTdefaultT)
13 HRM UP TestRingInd(MRP_SA, MRP_Prio) CHK_RC
/MRP_SA == MRP_TS_SA
=>
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0
NO_TC:= FALSE
TestRingReq(MRP_TSTdefaultT)
14 PRM_UP TestRinglnd(MRP_SA, MRP_Prio) PRM_UP
/MRP_SA !'= MRP_TS_SA
=>
ignore
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# Etat en Evénement Etat
cours /ICondition suivant
=>Action

15 PRM_UP LinkChangelnd( PortMode, Link_status) PRM_UP
/\ADD_TEST
&& PortMode == MRP_BLOCKED_SUPPORTED
=>
ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)

16 PRM_UP LinkChangelnd( PortMode, Link_status) PRM_UP
ADD—TEST
&& PortMode == MRP_BLOCKED_SUPPORTED
=>
ignore

17 ARM_UP LinkChangelnd( PortMode, Link_status) PRM_UP
/Link_status == MRP_LNK_DOWN
&& PortMode !'= MRP_BLOCKED_SUPPORTED
=>
ignore

18 HRM_UP LinkChangelnd( PortMode, Link_status) PRM_UP
/ADD_TEST
&& Link_status == MRP_LNK_UP
&& PortMode != MRP_BLOCKED, SUPPORTED
=>
TopologyChangeReq(0)

19 ARM_UP LinkChangelnd( PortMode, Link_status) PRM_UP
/\ADD_TEST
&& Link_status~===MRP_LNK_UP
&& PortMode != MRP_BLOCKED_SUPPORTED
=>
ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)
TopologyChangeReq(0)

20 ARM_UP TopologyChangelnd(MRP_SA, t) PRM_UP
=>
ignore

21 CHK_RO Expiration de TestTimer CHK_RO
=>
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)

22 CHK_RO MAUTypeChangelnd (RPort, Link_status) CHK_RO

/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>

ignore
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Etat en
cours

Evénement
ICondition
=>Action

Etat
suivant

23

CHK_RO

MAUTypeChangelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

PRM_RPort:= SEC_RPort

SEC_RPort:= RPort

Set_Port_StateReq (SEC_RPort, BLOCKED)

PRM_UP

T s =y AMRD T T s e
FCSUNITTYMNCYIVIAT _ To TUtTiauitl)

TopologyChangeReq(MRP_TOPchgT)

24

dHK_RO

MAUTypeChangelnd (RPort, Link_status)
/RPort !I= PRM_RPort

&& Link_status == MRP_LNK_UP

=>

Ignore

CHK_RO

25

qHK_RO

MAUTypeChangelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

Set_Port_StateReq (SEC_RPort, BLOCKED)

PRM_UP

26

dHK_RO

TestRingInd(MRP_SA, MRP_Prio)

/MRP_SA == MRP_TS_SA

&& REACT_MODE != MRP.REACT_ON_LINK_CHANGE
=>

Set_Port_StateReq(SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0

NO_TGC:«=FALSE

TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TOPchgT)

CHK_RC

27

qHK_RO

TestRingInd(MRP_SA, MRP_Prio)
/MRP_SA == MRP_TS_SA
&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE

CHK_RC

=>

Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0

NO_TC:= FALSE
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(0)

28

CHK_RO

TestRingInd(MRP_SA, MRP_Prio)
/MRP_SA !'= MRP_TS_SA
=>

ignore

CHK_RO
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# Etat en Evénement Etat
cours ICondition suivant
=>Action
29 CHK_RO LinkChangelnd( PortMode, Link_status) CHK_RO
NNADD_TEST

&& Link_status == MRP_LNK_UP

&& PortMode == MRP_BLOCKED_SUPPORTED
=>

ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)

30 GHKRO tmkCtramgetdt PortMode;timk—status) €H§_RO
/ADD_TEST

&& Link_status == MRP_LNK_UP

&& PortMode == MRP_BLOCKED_SUPPORTED
=>

Ignore

31 ¢HK_RO LinkChangelnd( PortMode, Link_status) CHK_RO
/ADD_TEST

&& Link_status == MRP_LNK_DOWN
=>

Ignore

32 dHK_RO LinkChangelnd( PortMode, Link_status) CHK_RO
/NADD_TEST

&& Link_status == MRP_LNK_DOWN
=>

ADD_TEST:= TRUE
TestRingReq(MRPAISTshortT)

33 GHK_RO LinkChangelngd( RortMode, Link_status) CHK_RC
/ADD_TEST

&& Linkwstatus == MRP_LNK_UP

&& PortMode != MRP_BLOCKED_SUPPORTED
=2

Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTExtNRmax — 1
MRP_MRM_NReturn:= 0

TestRingReq(MRP_TS Tdefaultrl)

TopologyChangeReq(0)
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# Etat en Evénement Etat
cours /ICondition suivant
=>Action

34 CHK_RO LinkChangelnd( PortMode, Link_status) CHK_RC
/\ADD_TEST
&& Link_status == MRP_LNK_UP
&& PortMode != MRP_BLOCKED_SUPPORTED
=>
Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTExtNRmax — 1
MRPIVRM—NRetorm—="0
ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)
TopologyChangeReq(0)

35 GHK_RO TopologyChangelnd(MRP_SA, t) CHK_RO
=>
ignore

36 GHK_RC Expiration de TestTimer CHK_RO
/MRP_MRM_NReturn = MPIT_MPM_NPpuag
&& INO_TC
=>
Set_Port_StateReq (SEC_RPort, FORWARDING)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0
ADD_TEST:= FALSE
TopologyChangeReq(MRP_TOPchgT)
TestRingReq(MRPAISTdefaultT)

37 GHK_RC Expiration de FestTimer CHK_RO
/IMRP_MRM*NReturn = MPII_MPM_Npuag
&& NO~TC
=>
Set’ Port_StateReq (SEC_RPort, FORWARDING)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)

38 CHK_RC Expiration de TestTimer CHK_RC
/IMRP_MRM_NReturn MPII_MPM_NPpag
=>
MRP_MRM_NReturn:= MRP_MRM_NReturn 1
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)

39 CHK_RC MAUTypeChangelnd (RPort, Link_status) CHK_RC
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
Ignore
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# Etat en Evénement Etat
cours /ICondition suivant
=>Action

40 CHK_RC MAUTypeChangelnd (RPort, Link_status) PRM_UP
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
PRM_RPort:= SEC_RPort
SEC_RPort:= RPort
Set_Port_StateReq (SEC_RPort, BLOCKED)
Set—Port=—StateReq(PRM—RPort FORWARBING)
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TOPchgT)

41 GHK_RC MAUTypeChangelnd (RPort, Link_status) CHK_RC
/RPort !I= PRM_RPort
&& Link_status == MRP_LNK_UP
=>
Ignore

42 GHK_RC MAUTypeChangelnd (RPort, Link_status) PRM_UP
/RPort = PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
Ignore

43 GdHK_RC TestRinglnd(MRP_SA, MRP_Prio) CHK_RC
/MRP_SA == MRP_TS_SA
=>
MRP_MRM_NRmax;=. MRP_TSTNRmax - 1
MRP_MRM_NReéturn:= 0
NO_TC:= FALSE

44 GqHK_RC TestRjnglnd(MRP_SA, MRP_Prio) CHK_RC
/MRP_SA !'= MRP_TS_SA
=2
ignore

45 GHK_RC LinkChangelnd( PortMode, Link_status) CHK_RC
/ADD_TEST
&& REACT_MODE = MRP_REACT_ON_LINK_CHANGE
&& PortMode == MRP_BLOCKED_SUPPORTED
=>
ignore

46 CHK_RC LinkChangelnd( PortMode, Link_status) CHK_RC
/NADD_TEST

&& REACT_MODE != MRP_REACT_ON_LINK_CHANGE
&& PortMode == MRP_BLOCKED_SUPPORTED

=>

ADD_TEST:= TRUE

TestRingReq(MRP_TSTshortT)
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Etat en
cours

Evénement
ICondition
=>Action

Etat

suivant

47

CHK_RC

LinkChangelnd( PortMode, Link_status)

/Link_status == MRP_LNK_DOWN

&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE
=>

Set_Port_StateReq (SEC_RPort, FORWARDING)
TopologyChangeReq(0)

CHK_RO

48

CHK_RC

LinkChangelnd( PortMode, Link_status)

CHK_RC

ek —statos—==MRP—ENK—UOP

&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE
&& PortMode |= MRP_BLOCKED_SUPPORTED

=>

MRP_MRM_NRmax:= MRP_TSTExtNRmax 1
TopologyChangeReq(0)

49

dHK_RC

LinkChangelnd( PortMode, Link_status)

/Link_status == MRP_LNK_UP

&& REACT_MODE == MRP_REACT_ON_LINK_CHANGE
&& PortMode == MRP_BLOCKED_SUPPORTED

=>

MRP_MRM_NRmax:= MRP_TSTNRmax_1
TopologyChangeReq(0)

CHK_

RC

50

dHK_RC

TopologyChangelnd(MRP_SA,.t)
=>

Ignore

CHK_

RC

51

ARM_UP

InterconnTopologyChangelnd(MRP_SA, t, InID)
/TopTimer.isRaunning == FALSE
=>

Topology€hangeReq(t)

PRM

_UP

52

qHK_RO

InterconnTopologyChangelnd(MRP_SA, t, InID)
FFopTimer.isRunning == FALSE
=>

TopologyChangeReq(t)

CHHK_

RO

53

qHK RO

InterconnLinkChangelnd(InID, LinkStatus, RPort)

RO

CHHK_

/RPort == PRM_RPort
=>

InterconnForwardReq(SEC_RPort)

54

CHK_RO

InterconnLinkChangelnd(InID, LinkStatus, RPort)
/RPort == SEC_RPort
=>

InterconnForwardReq(PRM_RPort)

CHK_RO

55

CHK_RO

InterconnLinkStatusind(InID, RPort)
/RPort == PRM_RPort
>=

InterconnForwardReq(SEC_RPort)

CHK_RO
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# Etat en Evénement Etat
cours ICondition suivant
=>Action
56 CHK_RO InterconnLinkStatusind(InID, RPort) CHK_RO

/RPort == SEC_RPort
=>

InterconnForwardReq(PRM_RPort)

57 CHK_RC InterconnTopologyChangelnd(MRP_SA, t, InID) CHK_RC
/TopTimer.isRunning == FALSE

=>

TopofogyCiranmgeReq(t)

8.2.2 Machine de protocole du MRC

La machine de protocole du MRC est définie au Tableau 43. Le comportement principal de la
maching de protocole est présenté a la Figure 12.

Power_On

]
17 1

DE_IDLE
~

A\

Vv

R A
LIDET

PT_IDLE
Al

IEC
Figure 12 — Machine de protocole MRP pour le MRC

Le texte ci-dessous explique les principales actions réalisées dans les états. En cas de
différence d'interprétation entre ce texte et le diagramme d'états, ce dernier I'emporte.

Power_On
Initialisation, le MRC doit démarrer les deux ports en anneau RPort_ 1 et RPort 2 a
I'état BLOCKED. Les entrées statiques de la FDB pour les adresses multidiffusion
MC_TEST et MC_CONTROL du MRP sont générées: Transférer les trames du MRP vers
MC_TEST et MC_CONTROL entre les ports en anneau, ainsi que les trames
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MC_CONTROL vers I'héte. Tous les MRP-PDU doivent utiliser la priorité la plus élevée
(ORG).
AC_STAT1 (état en attente de connexion 1)

Démarrage, attente de I'établissement de liaison au niveau de l'un de ses ports en
anneau.

DE_IDLE (état Data Exchange Idle)
Cet état doit étre atteint si un seul port en anneau (principal) comporte une liaison et que
|'état de son port est FORWARDING.

PT (transmission)
Etat temporaire lors du signalement des changements de liaison.

DE (Data Exchange)
Etat|temporaire lors du signalement des changements de liaison.

PT_IDLE (état Pass Through Idle)
Cet |etat doit étre atteint si les deux ports en anneau comportent une liaison et|que les
état$ du port sont FORWARDING.

Les variables locales de la machine de protocole du MRC figurent au Tableau 42.

\ 4

Tableau 42 — Variables locales du MRP de la machine dé protocole du MR(

Nom Type Signification

SA_RPoit OctetString[6] Adresse source{MAC du port en anneau 1 ou 2

PRIORITY Unsigned8 Priorité conforme a I'lEEE 802.1Q pour les MRP-PDU.
Doit étredéfinie sur ORG.

RPort_1 Unsigned16 Identification de port du port en anneau 1

RPort_2 Unsigned16 ldentification de port du port en anneau 2

PRM_RHort Unsigned16 Identification de port du port en anneau principal

SEC_RPprt Unsigned16 Identification de port du port en anneau secondaire

MRP_LNKNReturn Unsigned16 Compteur, plage MRP_LNKNRmax sur 0

MRP_LNK_UP Unsigned16 Valeur constante pour indiquer un établissement|de
liaison

MRP_LNK_DOWN Unsigned16 Valeur constante pour indiquer une interruption de liaison

Le diagfamme d'états du’ MRC doit étre conforme au Tableau 43.
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Tableau 43 — Diagramme d'états du MRC

# Etat en Evénement Etat
cours /ICondition suivant
=>Action

1 Power On AC_STAT1
=>
InitFDB()
AddMACFDB({RPort_1,RPort_2}, {(MC_TEST,
MC_CONTROL},ORG)
AddMACFDB({local},{MC_CONTROL},ORG)
DDI\II_DDnrf-— DDnr+_1
SEC_RPort:= RPort_2
Set_Port_StateReq (PRM_RPort, BLOCKED)
Set_Port_StateReq (SEC_RPort, BLOCKED)
UpTimer.ini
DownTimer.ini

2 AC_STAT1 MAUTypeChangelnd (RPort, Link_status) DE_IDLE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
Set_Port_StateReq (PRM_RPort, FORWARDING)

3 AC_STAT1 MAUTypeChangelnd (RPort, Link_status) AC_$TAT1
/Link_status == MRP_LNK_DOWN
=>
ignore

4 AC_STAT1 MAUTypeChangelnd (RPort, Link_status) DE_IDLE
/RPort = PRMIRPort
&& Link (status == MRP_LNK_UP
=>
SEC. _RPort:= PRM_RPort
PRM_RPort:= RPort
Set_Port_StateReq (PRM_RPort, FORWARDING)

5 ACG STAT1 TopologyChangelnd(MRP_SA, t) AC_$TAT1
=>
ignore

6 DE_IDLE MAUTypeChangelnd (RPort, Link_status) PT
/RPort = PRM_RPort
&& Link_status == MRP_LNK_UP
=>
MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.start(MRP_LNKupT)
LinkChangeReq(PRM_RPort, MRP_LNK_UP, MRP_LNKNReturn X
MRP_LNKupT)
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/RPort '= PRM_RPort
&& Link_status == MRP_LNK_UP
=>

ignore

Etat en Evénement Etat
cours /Condition suivant
=>Action
7 DE_IDLE MAUTypeChangelnd (RPort, Link_status) DE_IDLE
/RPort = PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
ignore
8 DE_IDLE MAUTypeChangelnd (RPort, Link_status) AC_STAT1
[RPort == PRM _RPort
&& Link_status == MRP_LNK_DOWN
=>
Set_Port_StateReq (PRM_RPort, BLOCKED)
9 DE_IDLE MAUTypeChangelnd (RPort, Link_status) DE_IDLE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore
10 DE_IDLE TopologyChangelnd(MRP_SA, t) DE_IDLE
=>
ClearFDB(t)
11 PT UpTimer expired PT_IPLE
IMRP_LNKNRetufn) ==
=>
MRP_LNKNReturn:= MRP_LNKNRmax
Set_Port_StateReq (SEC_RPort, FORWARDING)
12 PT WUpTimer expired PT
/MRP_LNKNReturn 0
=>
MRP_LNKNReturn:= MRP_LNKNReturn 1
UpTimer.start(MRP_LNKupT)
[inkChangeReq(PRM_RPort, MRP_LNK_UP, MRP_LNKNReturn X
MRP_LNKupT)
13 PT MAUTypeChangelnd (RPort, Link_status) PT
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Etat en
cours

Evénement
ICondition
=>Action

Etat
suivant

14

PT

MAUTypeChangelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.stop

Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer start(MRP_| NKdownT)

DE

LinkChangeReq(PRM_RPort , MRP_LNK_DOWN,
MRP_LNKNReturn X MRP_LNKdownT)

15

PT

MAUTypeChangelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.stop

PRM_RPort:= SEC_RPort

SEC_RPort:= RPort

Set_Port_StateReq (PRM_RPort, FORWARDING)
Set_Port_StateReq (SEC_RPortg, BBOCKED)
DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPorts; MRP_LNK_DOWN,
MRP_LNKNReturn X MRR* LNKdownT)

DE

16

PT

MAUTypeChangelnd(RPort, Link_status)
/RPort == PRM_*RPort

&& Link_statuss== MRP_LNK_UP

=>

ignote

PT

17

PT

TopologyChangelnd(MRP_SA, t)

=>

MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.stop

Set_Port_StateReq (SEC_RPort, FORWARDING)

PT_IPLE

ClearFDB(t)

18

DE

DownTimer expired
/IMRP_LNKNReturn ==
=>

MRP_LNKNReturn:= MRP_LNKNRmax

DE_IDLE
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Etat en
cours

Evénement
ICondition
=>Action

Etat

suivant

19

DE

DownTimer expired

/IMRP_LNKNReturn 0

=>

MRP_LNKNReturn:= MRP_LNKNReturn — 1
DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPort, MRP_LNK_DOWN,
MRP_LNKNReturn X MRP_LNKdownT)

DE

20

DE

MAUTypeChangelnd (RPort, Link_status)

PT

/RPort = PRM_RPort

&& Link_status == MRP_LNK_UP

=>

MRP_LNKNReturn:= MRP_LNKNRmax
DownTimer.stop
UpTimer.start(MRP_LNKupT)

LinkChangeReq(PRM_RPort , MRP_LNK_UP, MRPLLNKNReturn X
MRP_LNKupT)

21

DE

MAUTypeChangelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

ignore

DE

22

DE

MAUTypeChangelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status ==-MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax

Set ‘Rort_StateReq (PRM_RPort, BLOCKED)

DownTimer.stop

AC_

BTATA

23

DE

MAUTypeChangelnd (RPort, Link_status)
/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP

=>

DE

ignore

24

DE

TopologyChangelnd(MRP_SA, t)

=>

MRP_LNKNReturn:= MRP_LNKNRmax
DownTimer.stop

ClearFDB(t)

DE_IDLE
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# Etat en Evénement Etat
cours /ICondition suivant
=>Action
25 PT_IDLE MAUTypeChangelnd (RPort, Link_status) PT_IDLE

/RPort = PRM_RPort
&& Link_status == MRP_LNK_UP
=>

ignore

26 PT_IDLE MAUTypeChangelnd (RPort, Link_status) DE
[RPort 1= PRM RPort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax
Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPort , MRP_LNK_DOWN,
MRP_LNKNReturn X MRP_LNKdownT)

27 PT_IDLE MAUTypeChangelnd (RPort, Link_status) DE
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax
PRM_RPort:= SEC_RPort

SEC_RPort:= RPort

Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)

LinkChangeReq(PRM_RPort , MRP_LNK_DOWN,
MRP_LNKNReturn X MRP_LNKdownT)

28 PT_IDLE MAUTypeChangelnd (RPort, Link_status) PT_IPLE
/RPart == PRM_RPort
&&)Link_status == MRP_LNK_UP

=>

ignore

29 PT _IDLE TopologyChangelnd(MRP_SA, t) PT_IPLE
=>

ClearFDB(t)

8.2.3 Machine de protocole du MRA

La machine de protocole du MRA est définie au Tableau 45. Le comportement principal de la
machine de protocole est présenté a la Figure 13.
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Figure 13 — Machine de protocole MRP pour le MRA

La machine de protocole du MRA consiste essentiellement en une combinaison de la machine

du protocole du MRM et de celle du MRC.
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Pour des explications sur les états de la machine de protocole du MRA, voir les explications
relatives a la machine de protocole du MRM en 8.2.1 et celles sur le diagramme d'états
du MRC en 8.2.2. En cas de différence d'interprétation entre les textes d'explications et le
diagramme d'états, ce dernier I'emporte.

La machine de protocole du MRA utilise les variables locales des machines du protocole
du MRM et du MRC. En outre, la machine de protocole du MRA utilise d'autres variables
locales, comme l'indique le Tableau 44.

Tableau 44 — Variables locales du MRP de la machine de protocole du MRA

Nom Type Signification

MRP_BgstMRM_SA OctetString[6] Adresse source MAC du gestionnaire enrégigtré dont
la priorité est actuellement la plus élevée

MRP_BgstMRM_Prio Unsigned16 MRP_Prio du gestionnaire enregistre dont la|priorité
est actuellement la plus élevée

HO_BesfMRM_SA OctetString[6] Adresse source MAC du gestionnaire enregidtré dont
la priorité est la plus élevée|stockée par I'hote

HO_BestMRM_Prio Unsigned16 MRP_Prio du gestionnaife enregistré dont la|priorité
est la plus élevée stockée par I'hbte

MRP_M¢nNReturn Unsigned16 Compteur de nouvelles tentatives pour survelller
le MRA enregistré dont la priorité est la plus Elevée

MRP_mySA OctetString[6] Adresse sodrce MAC hote

MRP_myPrio Unsigned16 Priorite, de’I'hote

MRP_remotePrio Unsigned16 Priorité recue

LNKUP_|HYST_TIMER_RUNNING Unisgned16 Drapeau pour le temporisateur d'hystérésis

d'établissement de liaison:

TRUE: Le temporisateur est en cours
d'exécution

FALSE: Le délai indiqué s'est écoul¢ ou le
temporisateur n'a pas encore été démarré.

La maintenance du temporisateur d'hystérésis
d'établissement de liaison est réalisée hors du
diagramme d'états. Il doit étre démarré lorsqlie

I'appareil reconnait un établissement de liaispn et
doit étre arrété lorsque le délai indiqué par Ig
temporisateur s'est écoulé ou que Il'appareil
reconnait une interruption de liaison au nivegu du
port.

A la reconnaissance de I'établissement de lidison,
MAUType_Changelnd doit d'abord étre lancé],
lorsque le délai indiqué par le temporisateur
d'hystérésis d'établissement de liaison s'est ¢coulé.

Le diagramme d'états du MRA doit étre conforme au Tableau 45.
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Tableau 45 — Diagramme d'états du MRA

Etat en
cours

Evénement
ICondition
=>Action

Etat
suivant

Power On

=>
InitFDB()

AddMACFDB({local},{MC_TEST, MC_CONTROL},ORG)
PRM_RPort:= RPort_1

SEC_RPort:= RPort_2

MRP_MRM_NRmax:= MRP_TSTNRmax - 1

AC_STAT1

MRP_MRM_NReturn:= 0

ADD_TEST:= FALSE

REACT_MODE:= FALSE
MRP_BestMRM_SA:= OxFFFFFFFFFFFF
MRP_BestMRM_Prio:= OxFFFF
Set_Port_StateReq (PRM_RPort, BLOCKED)
Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MonNReturn:= 0

AC|STAT1

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_UP

=>

Set_Port_StateReq (PRM_RPort, FORWARDMNG)
TestRingReq(MRP_TSTdefaultT)

PRM_UP

AC| STAT1

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

ignore

ACQ_STAT1

AC| STAT1

MAUType_Changeind\(RPort, Link_status)
/RPort = PRM_RPort

&& Link_stattisi== MRP_LNK_UP

=>

SEC_RPort:= PRM_RPort

PRM_RPort:= RPort

Set_Port_StateReq (PRM_RPort, FORWARDING)
TestRingReq(MRP_TSTdefaultT)

PRM_UP

AC| STAT1

MAUType_Changelnd (RPort, Link_status)

ACQ_STAT1

IRPort 1= PRM_RPFort
&& Link_status == MRP_LNK_DOWN
=>

ignore

AC_STAT1

TestTimer expired
=>

ignore

AC_STAT1

AC_STAT1

LinkChangelnd(PortMode, Link_status)
=>

ignore

AC_STAT1

PRM_UP

TestTimer expired

=>

ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)

PRM_UP
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Etat en
cours

Evénement
ICondition
=>Action

Etat
suivant

PRM_UP

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status ==MRP_LNK_UP
=>

ignore

PRM_UP

10

PRM_UP

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN

AC_STAT1

=>
TestTimer.stop
SetPortStateReq(PRM_RPort, BLOCKED)

11

PRM_UP

MAUType_Changelnd (RPort, Link_status)
/RPort '= PRM_RPort&& Link_status ==MRP_LNK_DOWN
=>

ignore

PRM_UP

12

PRM_UP

MAUType_Changelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_UP

=>

MRP_MRM_NRmax:= MRP_TSTNRmax - 1
MRP_MRM_NReturn:= 0

NO_TC:= TRUE
TestRingReq(MRP_TSTdefaultT)

CHK_RC

13

PRM_UP

TestRingInd (MRP_SA, MRP_Prio)
/MRP_SA == MRP_TS_SA

=>

MRP_MRM_NRmax:= MRP_TSTNRmax - 1
MRP_MRM_NRetufn;= 0

NO_TC:= FALSE
TestRingReq(MRP_TSTdefaultT)

CHIK_RC

14

PRM_UP

TestRindInd(MRP_SA, MRP_Prio)
/MRR_SA != MRP_TS_SA
&&REM_PRIO_BETTER_THAN_OWN_PRIO
=>

ignore

PRM_UP

15

PRM\UP

TestRingInd( MRP_SA, MRP_Prio)

PRM_UP

/MRP_SA = MRP_TS_SA

&& 'REM_PRIO_BETTER_THAN_OWN_PRIO
=>

TestMgrNAckReq(MRP_Prio, MRP_SA)

16

PRM_UP

LinkChangelnd( PortMode, Link_status)
/'\ADD_TEST

=>

ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)

PRM_UP

17

PRM_UP

LinkChangelnd( PortMode, Link_status)
/ADD_TEST
=>

ignore

PRM_UP
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Etat en
cours

Evénement
ICondition
=>Action

Etat
suivant

18

PRM_UP

TopologyChangelnd( MRP_SA, t)
/IMRP_SA == MRP_TS_SA
=>

ignore

PRM_UP

19

PRM_UP

TopologyChangelnd( MRP_SA, t)
/MRP_SA = MRP_TS_SA
=>

CLEAR_FDB(t)

PRM_UP

20

PR

[«
P

I MNAcoldadiRDax: AMODD O D MRR D AMADNA O AN
eSSty T Ot o v o7 vt — T HOT VIS O eStIvIT iV —Oo7 %)

IMRP_SA == MRP_TS_SA
=>

ignore

21

PRM_UP

TestMgrNAckind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)
/MRP_SA !'= MRP_TS_SA

&& MRP_BestMRM_SA != MRP_TS_SA

=>

ignore

PRM_UP

22

PRM_UP

TestMgrNAckIind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)
/MRP_SA !'= MRP_TS_SA

&& MRP_BestMRM_SA ==MRP_TS_SA

&& 'REM_PRIO_BETTER_THAN_HO_PRIO

=>

TopTimer.stop

MRC_Init()

TestPropagateReq(HO_BestMRM_Prio, HO_BestMRM_SA)

DE_IDLE

23

PRM_UP

TestMgrNAckIind(RPort, MRR_SA, MRP_Prio, MRP_BestMRM_SA)
/IMRP_SA != MRP_TS_SA

&& MRP_BestMRM_SA.== MRP_TS_SA

&& REM_PRIO_BEITER_THAN_HO_PRIO

=>

HO_BestMRM>SA:= MRP_SA

HO_BestMRM_Prio:= MRP_Prio

TopTimer.stop

MRC_Init()

TestPropagateReq(HO_BestMRM_Prio, HO_BestMRM_SA)

DE_IDLE

24

PRM_UP

TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA,
MRP_BestMRM_Prio)

PRM_UP

=>

ignore

25

CHK_RO

TestTimer expired

=>

ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)

CHK_RO

26

CHK_RO

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_Rport

&& Link_status == MRP_LNK_UP

=>

ignore

CHK_RO
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# Etat en Evénement Etat
cours ICondition suivant
=>Action
27 | CHK_RO MAUType_Changelnd (RPort, Link_status) PRM_UP
/RPort == PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
PRM_RPort:= SEC_RPort
SEC_RPort:= Rport
Set_Port_StateReq(SEC_RPort, BLOCKED)
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TQRchgT) |
28 | CHK_RO MAUType_Changelnd (RPort, Link_status) C|-|-IK_RO
/RPort = PRM_Rport
&& Link_status == MRP_LNK_UP
=>
ignore
29 | CHK_RO MAUType_Changelnd (RPort, Link_status) PRM_UP
/RPort = PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
Set_Port_StateReq(SEC_RPort, BLOCKED)
30 |CHK_RO TestRingInd( MRP_SA, MRP_Prio) CHK_RC
/IMRP_SA == MRP_TS_SA
=>
Set_Port_StateReq (SEC_RPort, BLOCKED)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0
NO_TC:= FALSE
TestRingReq(MRP_TSTdefaultT)
TopologyChangeReq(MRP_TOPchgT)
31 |CHK_RO TestRingInd( MRPLSA, MRP_Prio) CHK_RO
/IMRP_SA |= MRP:TS_SA
&& REM_RRIO BETTER_THAN_OWN_PRIO
=>
ignofe
32 |CHK_RO FestRingInd( MRP_SA, MRP_Prio) CHK_RO
IMRP_SA != MRP_TS_SA
&& 'REM_PRIO_BETTER_THAN_OWN_PRIO
=>
TestMgrNAckReq(MRP_Prio, MRP_SA)
33 |CHK_RO LinkChangelnd( PortMode, LinkStatus) CHK_RO
/NADD_TEST
=>
ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)
34 | CHK_RO LinkChangelnd( PortMode, LinkStatus) CHK_RO

/ADD_TEST
=>

ignore
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# Etat en Evénement Etat
cours ICondition suivant
=>Action

35 |CHK_RO TopologyChangelnd( MRP_SA, t) CHK_RO
/IMRP_SA == MRP_TS_SA
=>
ignore

36 |CHK_RO TopologyChangelnd( MRP_SA, t) CHK_RO
/IMRP_SA |= MRP_TS_SA
=>
CLEAR_FDB(t)

37 | CHK=ROS FesttgriAetdrettRPers—MRP—SAMRP—PHoMRP—BesHARM—SA) SHK_RO
/IMRP_SA == MRP_TS_SA
=>
ignore

38 |CHK_RO TestMgrNAckIind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA) CHK_RO
/IMRP_SA |= MRP_TS_SA
&& MRP_BestMRM_SA = MRP_TS_SA
=>
ignore

39 |CHK_RO TestMgrNAckIind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA) PT_IDLE
/MRP_SA != MRP_TS_SA
&& MRP_BestMRM_SA == MRP_TS_SA
&& 'REM_PRIO_BETTER_THAN_HO_PRIO
=>
TopTimer.stop
MRC_Init()
TestPropagateReq(HO_BestMRM_Prio, HO_BestMRM_SA)

40 |CHK_RO TestMgrNAckIind(RPort, MRR_SA, MRP_Prio, MRP_BestMRM_SA) PT_IDLE
/IMRP_SA != MRP_TS_SA
&& MRP_BestMRM_SA.== MRP_TS_SA
&& REM_PRIO_BEITER_THAN_HO_PRIO
=>
O_BestMRM)SA:= MRP_SA
HO_BestMRM_Prio:= MRP_Prio
TopTimer.stop
MRC_Init()
TestPropagateReq(HO_BestMRM_Prio, HO_BestMRM_SA)

41 | CHK_RO TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA, CTK_RO
MRP_BestMRM_Prio)
=>
ignore

42 |CHK_RC TestTimer expired CHK_RO

/MRP_MRM_NReturn >= MRP_MRM_Nrmax

&& INO_TC

=>

Set_Port_StateReq (SEC_RPort, FORWARDING)
MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0

ADD_TEST:= FALSE
TopologyChangeReq(MRP_TOPchgT)
TestRingReq(MRP_TSTdefaultT)
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Etat en
cours

Evénement
ICondition
=>Action

Etat
suivant

43

CH

K_RC

TestTimer expired

/MRP_MRM_NReturn >= MRP_MRM_Nrmax&& NO_TC
=>

Set_Port_StateReq (SEC_RPort, FORWARDING)
MRP_MRM_NRmax:= MRP_TSTNRmax - 1
MRP_MRM_NReturn:= 0

ADD_TEST:= FALSE
TopologyChangeReq(MRP_TOPchgT)

CHK_RO

I 1R aD A A/MDD TOT A fo 14T\
eSSt gr<eg vt oraetathtt Vi

44

CH

K RC

TestTimer expired

/MRP_MRM_NReturn < MRP_MRM_Nrmax

=>

MRP_MRM_NReturn:= MRP_MRM_NReturn + 1
ADD_TEST:= FALSE
TestRingReq(MRP_TSTdefaultT)

|
cthk_RC

45

CH

K_RC

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_UP

=>

ignore

CHK_RC

46

CH

K_RC

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

PRM_RPort:= SEC_RPort

SEC_RPort:= RPort

Set_Port_StateReq (SEC_RPort, BLOCKED)
Set_Port_StateReq (PRM_RPort, FORWARDING)
TestRingReq(MRPA\ISTdefaultT)
TopologyChangeReq(MRP_TOPchgT)

PRM_UP

47

CH

K_RC

MAUType_(Changelnd (RPort, Link_status)
/RPort ! PRM_RPort

&& Link_status == MRP_LNK_UP

=,

ignore

CHIK_RC

48

CH

K_RC

MAUType_Changelnd (RPort, Link_status)
/RPort = PRM_RPort
&& Link_status == MRP_LNK DOWN

PRM_UP

=>

ignore

49

CHK_RC

TestRingInd( MRP_SA, MRP_Prio)
/IMRP_SA == MRP_TS_SA

=>

MRP_MRM_NRmax:= MRP_TSTNRmax — 1
MRP_MRM_NReturn:= 0

NO_TC:= FALSE

CHK_RC

50

CHK_RC

TestRingInd( MRP_SA, MRP_Prio)

/MRP_SA !'= MRP_TS_SA

&& 'REM_PRIO_BETTER_THAN_OWN_PRIO
=>

TestMgrNAckReq(MRP_Prio, MRP_SA)

CHK_RC
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51

CHK_RC

TestRingInd( MRP_SA, MRP_Prio)
/MRP_SA != MRP_TS_SA

&& REM_PRIO_BETTER_THAN_OWN_PRIO
=>

ignore

CHK_RC

52

CHK_RC

LinkChangelnd( PortMode, Link_status)
/ADD_TEST
=>

CHK_RC

I

53

CH

-

RC

LinkChangelnd( PortMode, Link_status)
/\ADD_TEST

=>ADD_TEST:= TRUE
TestRingReq(MRP_TSTshortT)

|
CHIK_RC

54

CH

-

RC

TopologyChangelnd( MRP_SA, t)
/MRP_SA == MRP_TS_SA
=>

ignore

CHK_RC

55

CH

K_

RC

TopologyChangelnd( MRP_SA, t)
/MRP_SA = MRP_TS_SA

=>

CLEAR_FDB(t)

CHIK_RC

56

CH

-

RC

TestMgrNAckind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)
/MRP_SA == MRP_TS_SA
=>

ignore

CHK_RC

57

CH

K_

RC

TestMgrNAckIind(RPort, MRR_SA, MRP_Prio, MRP_BestMRM_SA)
/MRP_SA = MRP_TS_SA

&& MRP_BestMRM_SA-J= MRP_TS_SA

=>

ignore

CHIK_RC

58

CH

K

_RC

TestMgrNAckind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)
/MRP_.SA.J= MRP_TS_SA

&&MRP_BestMRM_SA == MRP_TS_SA
&&'REM_PRIO_BETTER_THAN_HO_PRIO

=>

Set_Port_StateReq (SEC_RPort, FORWARDING)

PT_IDLE

Tinimnr Q’rnp
MRC_Init()
TestPropagateReq(HO_BestMRM_Prio, HO_BestMRM_SA)

59

CHK_RC

TestMgrNAckIind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)
/IMRP_SA |= MRP_TS_SA

&& MRP_BestMRM_SA == MRP_TS_SA

&& REM_PRIO_BETTER_THAN_HO_PRIO

=>

HO_BestMRM_SA:= MRP_SA

HO_BestMRM_Prio:= MRP_Prio

TopTimer.stop

MRC_Init()

TestPropagateReq(HO_BestMRM_Prio, HO_BestMRM_SA)

PT_IDLE
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60 |CHK_RC TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA, CHK_RC
MRP_BestMRM_Prio)
=>
ignore

61 | DE_IDLE TestTimer expired DE_IDLE
/MRP_MonNReturn <= MRP_MON_NR_MAX
=>
MRP_MonNReturn:= MRP_MonNReturn + 1
TestTimer.start(MRP_TSTshortT)

62 | DE|IDLE TestTimer expired PRM_UP
/MRP_MonNReturn > MRP_MON_NR_MAX
=>
TestTimer.start(MRP_TSTshortT)
MRM_Init()

63 |DE|IDLE MAUType_Changelnd (RPort, Link_status) P
/RPort = PRM_RPort
&& Link_status == MRP_LNK_UP
=>
MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.start(MRP_LNKupT)
AddMACFDB({PRM_RPort, SEC_RPort}, {(MCXTEST, MC_CONTROL},ORG)
LinkChangeReq(PRM_Rport, MRP_LNK_UPRRP_LNKNReturn * MRP_LNKupT)

64 |DE|IDLE MAUType_Changelnd (RPort, Link_status) DE_IDLE
/RPort = PRM_RPort
&& Link_status == MRP_LNK_DQWN
=>
ignore

65 | DE|IDLE MAUType_Changelnd (RPort, Link_status) AC_STAT1
/RPort == PRM_RRort
&& Link_status\==MRP_LNK_DOWN
=>
Set_Port_StateReq (PRM_RPort, BLOCKED)
AddMACFDB({}, {MC_TEST, MC_CONTROL},ORG)

66 | DE|IDLE MAUType_Changelnd (RPort, Link_status) DE_IDLE
[RPort == PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore

67 |DE_IDLE | TopologyChangelnd( MRP_SA, t) DE_IDLE
=>
CLEAR_FDB(t)

68 |DE_IDLE TopologyChangelnd( MRP_SA, t) PT_IDLE

/LNKUP_HYST_TIMER_RUNNING == TRUE

=>

CLEAR_FDB(t)

AddMACFDB({PRM_RPort,SEC_ RPort}, {(MC_TEST, MC_CONTROL},ORG)
Set_Port_StateReq (SEC_RPort, FORWARDING)
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69 |DE_IDLE TestRingInd( MRP_SA, MRP_Prio) DE_IDLE
/IMRP_SA == MRP_TS_SA
=>
ignore

70 |DE_IDLE TestRingInd( MRP_SA, MRP_Prio) DE_IDLE
/IMRP_SA |= MRP_TS_SA
&& MRP_SA |= MRP_BestMRM_SA
=>
HROF

71 | DE]IDLE TestRingInd( MRP_SA, MRP_Prio) DH_IDLE
/IMRP_SA != MRP_TS_SA
&&MRP_SA == HO_BestMRM_SA
&&'REM_PRIO_BETTER_THAN_OWN_PRIO
=>
HO_BestMRM_Prio:= MRP_Prio

72 |DE]IDLE TestRingInd( MRP_SA, MRP_Prio) DE_IDLE
/IMRP_SA != MRP_TS_SA
&&MRP_SA == HO_BestMRM_SA
&&REM_PRIO_BETTER_THAN_OWN_PRIO
=>
MRP_MonNReturn:= 0
HO_BestMRM_Prio:= MRP_Prio

73 |DE]IDLE TestPropagatelnd(RPort, MRP_SA, MRR~Prio, MRP_BestMRM_SA, DE_IDLE
MRP_BestMRM_Prio)
/IMRP_SA == MRP_TS_SA
=>
ignore

74 | DE]IDLE TestPropagatelnd(RRort,» MRP_SA, MRP_Prio, MRP_BestMRM_SA, DE_IDLE
MRP_BestMRM_Prio)
/IMRP_SA |= MRP_TS_SA
&& MRP_SA4=\MRP_BestMRM_SA
=>
ignore

75 |DE]IDLE TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA, DE_IDLE
MRP_BestMRM_Prio)
/MRP_SA |= MRP_TS_SA
&& MRP_SA == MRP_BestMRM_SA
=>
HO_BestMRM_SA:= MRP_BestMRM_SA
HO_BestMRM_Prio:= MRP_BestMRM_Prio
MRP_MonNReturn:= 0

76 |DE_IDLE TestMgrNAckIind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA) DE_IDLE
=>
ignore

77 |DE_IDLE LinkChangelnd( PortMode, Link_status) DE_IDLE

=>

ignore
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78 |PT TestTimer expired PT
/MRP_MonNReturn <= MRP_MON_NR_MAX
=>
MRP_MonNReturn:= MRP_MonNReturn + 1
TestTimer.start(MRP_TSTshortT)

79 |PT TestTimer expired CHK_RC
/MRP_MonNReturn > MRP_MON_NR_MAX
=>
resti iIIICI SUANVIRE _TOo TSTOTLT)
MRM_Init()

80 |PT UpTimer expired PT_IDLE
IMRP_LNKNReturn ==
=>
MRP_LNKNReturn:= MRP_LNKNRmax
Set_Port_StateReq (SEC_RPort, FORWARDING)

81 |PT UpTimer expired P
/MRP_LNKNReturn > 0
=>
MRP_LNKNReturn:= MRP_LNKNReturn -1
UpTimer.start(MRP_LNKupT)
LinkChangeReq(PRM_RPort, MRP_LNK_UP MRP_LNKNReturn * MRP_LNKupT)

82 |PT MAUType_Changelnd (RPort, Link_status) P
/RPort = PRM_RPort
&& Link_status == MRP_LNK_UP
=>
ignore

83 |PT MAUType_Changelnd (RPort, Link_status) DE
/RPort = PRM_RPort
&& Link_status == MRP_LNK_DOWN
=>
MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer:stop
SetyPort_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)
AddMACFDB({PRM_RPort}, {MC_TEST, MC_CONTROL},ORG)
LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn *
MRP_LNKdownT)

84 |PT MAUType_Changelnd (RPort, Link_status) DE

/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax
UpTimer.stop

PRM_RPort:= SEC_RPort

SEC_RPort:= RPort

Set_Port_StateReq (PRM_RPort, FORWARDING)
Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)
AddMACFDB({PRM_RPort}, {MC_TEST, MC_CONTROL},ORG)

LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn *
MRP_LNKdownT)
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85

PT

MAUType_Changelnd (RPort, Link_status)
/RPort == PRM_RPort

&& Link_status == MRP_LNK_UP

=>

ignore

PT

86

PT

TopologyChangelnd( MRP_SA, t)
=>
MRP_LNKNReturn:= MRP_LNKNRmax

Lo Tirmar cton
HREe5t

PT_IDLE

Set_Port_StateReq (SEC_RPort, FORWARDING)
CLEAR_FDB(t)

87

PT

TestRingInd( MRP_SA, MRP_Prio)
/MRP_SA == MRP_TS_SA
=>

ignore

P

88

PT

TestRingInd( MRP_SA, MRP_Prio)
/MRP_SA !'= MRP_TS_SA

&& MRP_SA != MRP_BestMRM_SA
=>

ignore

P

89

PT

TestRingInd( MRP_SA, MRP_Prio

/MRP_SA !'= MRP_TS_SA

&& MRP_SA == HO_BestMRM_SA

&& 'REM_PRIO_BETTER_THAN_OWN_PRIO
=>

HO_BestMRM_Prio:= MRP_Rrio

P

90

PT

TestRingInd( MRP_SA, MRP_Prio)
/IMRP_SA != MRP_TS.'SA

&& MRP_SA == HQ_BestMRM_SA

&& REM_PRIONBETTER_THAN_OWN_PRIO
=>

MRP_MonNReturn:= 0

HO.BestMRM_Prio:= MRP_Prio

P

91

PT

TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA,
MRP_BestMRM_Prio)

IMRP_SA == MRP_TS_SA

=>

P

ignore

92

PT

TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA,
MRP_BestMRM_Prio)

IMRP_SA != MRP_TS_SA
&& MRP_SA != MRP_BestMRM_SA
=>

ignore

PT
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93

PT

TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA,
MRP_BestMRM_Prio)

/MRP_SA != MRP_TS_SA

&& MRP_SA == MRP_BestMRM_SA

=>

HO_BestMRM_SA:= MRP_BestMRM_SA
HO_BestMRM_Prio:= MRP_BestMRM_Prio
MRP_MonNReturn:= 0

PT

94

PT

TestMgrNAcklind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)

PT

=>

ignore

95

PT

LinkChangelnd( PortMode, Link_status)
=>

ignore

P

96

DE

TestTimer expired

/MRP_MonNReturn <= MRP_MON_NR_MAX
=>

MRP_MonNReturn:= MRP_MonNReturn + 1
TestTimer.start(MRP_TSTdefaultT)

DE

97

DE

TestTimer expired

/MRP_MonNReturn > MRP_MON_NR_MAX
=>

TestTimer.start(MRP_TSTshortT)
MRM_Init()

PH

M_UP

98

DE

DownTimer expired
/MRP_LNKNReturn ==

=>
MRP_LNKNReturn:=MRP_LNKNRmax

DE

_IDLE

99

DE

DownTimer expired

/MRP_LNKNRé&turn > 0

=>

MRP_LNKNReturn:= MRP_LNKNReturn — 1

DowhnTimer.start(MRP_LNKdownT)
Lihnk€hangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn *
MRP_LNKdownT)

DE

100

DE

MAUType_Changelnd (RPort, Link_status)
/RPort = PRM_RPort

P

&&timk—status==MRPtNK—UP

=>

MRP_LNKNReturn:= MRP_LNKNRmax

DownTimer.stop

UpTimer.start(MRP_LNKupT)

AddMACFDB({PRM_RPort, SEC_RPort}, {MC_TEST, MC_CONTROL},ORG
LinkChangeReq(PRM_RPort, MRP_LNK_UP, MRP_LNKNReturn * MRP_LNKupT)

101

DE

MAUType_Changelnd (RPort, Link_status)
/RPort = PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

ignore

DE
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102 | DE MAUType_Changelnd (RPort, Link_status) AC_STAT1

/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax
Set_Port_StateReq (PRM_RPort, BLOCKED)
DownTimer.stop

AddMACFDB({}, {MC_TEST, MC_CONTROL},ORG)

MAUT Ch lnd(RPort Link—status) DE
103 | DE ype—Changetnd{(RRort-Link—status)

/RPort == PRM_RPort
&& Link_status == MRP_LNK_UP

=>

ignore

104 | DE TopologyChangelnd( MRP_SA, t) DE_IDLE
=>

MRP_LNKNReturn:= MRP_LNKNRmax
DownTimer.stop

CLEAR_FDB(t)

105 | DE TestRingInd( MRP_SA, MRP_Prio) DE
IMRP_SA == MRP_TS_SA
=>

ignore

106 | DE TestRingInd( MRP_SA, MRP_Prio) DE
IMRP_SA 1= MRP_TS_SA

&& MRP_SA != MRP_BestMRM.SA
=>

ignore

107 | DE TestRingInd( MRP_SA(MRP_Prio) DE
IMRP_SA 1= MRP_‘TS_SA

&& MRP_SA =% HO_BestMRM_SA

&& IREM_PR|O_BETTER_THAN_OWN_PRIO
=>

HO.BestMRM_Prio:= MRP_Prio

108 | DE TestRinglnd( MRP_SA, MRP_Prio) DE
IMRP_SA !'= MRP_TS_SA

&& MRP_SA == HO_BestMRM_SA

&& REM_PRIO_BETTER_THAN_OWN_PRIO
=>

MRP_MonNReturn:= 0

HO_BestMRM_Prio:= MRP_Prio

109 | DE TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA, DE
MRP_BestMRM_Prio)

IMRP_SA == MRP_TS_SA
=>

ignore

110 | DE TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA, DE
MRP_BestMRM_Prio)

IMRP_SA != MRP_TS_SA
&& MRP_SA != MRP_BestMRM_SA
=>

ignore
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DE

TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA,
MRP_BestMRM_Prio)

/MRP_SA != MRP_TS_SA

&& MRP_SA == MRP_BestMRM_SA

=>

HO_BestMRM_SA:= MRP_BestMRM_SA
HO_BestMRM_Prio:= MRP_BestMRM_Prio
MRP_MonNReturn:= 0

DE

112

DE

TestMgrNAcklind(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA)

DE

=>

ignore

113

DE

LinkChangelnd( PortMode, Link_status)
=>

ignore

DE

114

PT]

[ IDLE

TestTimer expired

/MRP_MonNReturn <= MRP_MON_NR_MAX
=>

MRP_MonNReturn:= MRP_MonNReturn + 1
TestTimer.start(MRP_TSTdefaultT)

P

_IDLE

115

PT]

[IDLE

TestTimer expired
/MRP_MonNReturn > MRP_MON_NR_MAX

=>

TestTimer.start(MRP_TSTshortT)
MRM_Init()

CHIK_RO

116

PT]

IDLE

MAUType_Changelnd (RPort, Cink_status)
/RPort I= PRM_RPort

&& Link_status == MRP_LNK_UP

=>

ignore

P

_IDLE

117

PT]

[IDLE

MAUType_Changelnd (RPort, Link_status)
/RPort = PRM_RPort

&& link® status == MRP_LNK_DOWN

>,

MRP_LNKNReturn:= MRP_LNKNRmax
Set_Port_StateReq (SEC_RPort, BLOCKED)
DownTimer.start(MRP_LNKdownT)

DE

AddMACFDB({PRM_RPort}, {MC_TEST, MC_CONTROL},ORG)

LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn *
MRP_LNKdownT)
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118 | PT_IDLE MAUType_Changelnd (RPort, Link_status) DE

/RPort == PRM_RPort

&& Link_status == MRP_LNK_DOWN

=>

MRP_LNKNReturn:= MRP_LNKNRmax

PRM_RPort:= SEC_RPort

SEC_RPort:= RPort

Set_Port_StateReq (SEC_RPort, BLOCKED)

DownTimer start{MRP_LNKdownT)
AddMACFDB({PRM_RPort}, {MC_TEST, MC_CONTROL},ORG)

LinkChangeReq(PRM_RPort, MRP_LNK_DOWN, MRP_LNKNReturn *
MRP_LNKdownT)

119 | PT|IDLE MAUType_Changelnd (RPort, Link_status) PT_IDLE
/RPort == PRM_RPort

&& Link_status == MRP_LNK_UP
=>

ignore

120 | PT|IDLE TopologyChangelnd( MRP_SA, t) PT_IDLE
=>

CLEAR_FDB(t)

121 |PT[IDLE | TestRingind( MRP_SA, MRP_Prio) PT_IDLE
IMRP_SA == MRP_TS_SA
=>

ignore

122 | PT]IDLE | TestRingInd( MRP_SA, MRP_Prig) PT_IDLE
IMRP_SA != MRP_TS_SA

&& MRP_SA != MRP_BestMRM_SA
=>

ignore

123 | PT|IDLE TestRinglnd( MRP,_SA, MRP_Prio) PT1_IDLE
/MRP_SA |=MRP_TS_SA

&&MRP (SA™== HO_BestMRM_SA
&&!IREM_PRIO_BETTER_THAN_OWN_PRIO
=>

HO_BestMRM_Prio:= MRP_Prio

124 | PT|IDLE TestRingInd( MRP_SA, MRP_Prio) PT_IDLE
/IMRP_SA != MRP_TS_SA

MRP_SA == HO_BestMRM_SA
REM_PRIO_BETTER_THAN_OWN_PRIO
=>

MRP_MonNReturn:= 0
HO_BestMRM_Prio:= MRP_Prio

125 | PT_IDLE TestPropagatelnd(RPort, MRP_SA, MRP_Prio, MRP_BestMRM_SA, PT_IDLE
MRP_BestMRM_Prio)

IMRP_SA == MRP_TS_SA
=>

ignore
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