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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Real-time Ethernet P-NET on IP specification

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in add|t|on to other act|V|t|es IEC publlshes Internatlonal Standards, Technical Specmcatlons

all

s “IEC
erested
d non-
closely
ned by
hational
rom all
lational
of IEC
for any
cations
rgence
bet itated in
the Jatter
5) IEC| provides no marking procedure to indi i i for any
equjpment declared to be in conformity with(an |
6) All yisers should ensure that
7) No Jiability shall attach to IE rts and
merbers of its technica hage or
oth¢r damage of any nat z eet or indirect, or for costs (mcludmg legal feg¢s) and
expenses arising Qut or reliance upon, this IEC Publication or any other IEC
Publlications. Q
8) Attgntion is drawn & nces cited in this publication. Use of the referenced publications is
indispensable for the Rli g publication.
9) Attg itk that some of the elements of this IEC Publication may be the supject of
patg eld reSpofsible for identifying any or all such patent rights
A PAS ation not fulfilling the requirements for a standard but|made
availaple
IEC-P, processed by subcommittee 65C: Digital communications, ¢f IEC
technical commi 5: Industrial-process measurement and control.
The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the

committee concerned as indicated in
the following document

Draft PAS Report on voting

65C/360/NP 65C/376/RVN

Following publication of this PAS, the technical committee or subcommittee concerned will
transform it into an International Standard.

It is intended that the content of this PAS will be incorporated in the future new edition of the
various parts of IEC 61158 series according to the structure of this series.

This PAS shall remain valid for an initial maximum period of three years starting from
2005-08. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.
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INTRODUCTION

The P-NET on IP specification is designed for use in an IP-environment. P-NET on IP enables
use of P-NET (IEC 61158, type 4) real-time communication wrapped into UDP/IP packages.

P-NET packages can be routed through IP-networks in exactly the same way as they can be
routed through non-IP-networks. Routing can be through any type of P-NET network and in
any order.

Nodes on an IP-network are addressed with two P-NET Route elements, but this is entirely
handled by the IP-nodes. This means that any P-NET client (master) can access servers on
an IP-network without knowing anything about IP-addresses.

@%
o
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Real-time Ethernet P-NET on IP specification

1 Scope and object

This PAS consists of paragraphs that are meant to be additional to the definitions and
specifications, which are already found in the IEC 61158 series. Following each heading,
there will be a reference to which paragraph must be inserted or replaced within the relevant
IEC 61158 series.

After the modifications to IEC 61158 series a few descriptions explain how to perform address

conve

NOTE

rsions and handle dynamic clients.

new stgndard.

2 N

For da
of the

IEC 6
use inli

IEC 6

use in|i

ISO/1§

betwe
Carrie
physid
RFC 7

RFC 7

3 C
This R

Parag
refere

--------- Replace begm ———--—--—--—--—---

————————— Replace end ----------------

prmative references

[hese descriptions are more implementation specific and will not be included in t

hce 'and begin and end with the lines as shown:

ative part

meastement and control — FieldH

nications and information exc
orks — Specific requirements — F

5 of the

ment.

us for

ifion

us for

hange
Part 3:
j and

eries.

on as

Paragraphs that shall be added are indicated with first paragraph number(s) to add and begin
and end with the lines as shown:

————————— Addition begin ----------

......... Addition end
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4 61158-2 Physical Layer specification

--------- Addition begin ------
ISO/IEC 8802-3 shall be used.

4.1 OSI Data Link Layer
411 MAC sublayer
ISO/IEC 8802-3 shall be used.

4.1.2 LLC sublayer
ISO/IEG-8802-3-shal-beused-

4.2 |OSI Network layer

Internet standard RFC 791 (IP, Internet protocol) and its amendme shall
be us¢d.

4.3 |OSI Transport layer

Internpt standard RFC 768 (UDP, User Datagram Pro 5 and

amendment

succepsors and the Data Link Layer protocol specificati t shall be used.

________ - Addition end

¥
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5 61158-4 Data Link Layer protocol specification

5.1 Terms and definitions
5.1.1 P-NET-route

The following term is to be replaced in 3.7.8, Type 4: Additional terms and definitions:

————————— Replace begin --------=---mmmmmmmm oo

A P-NET route holds a sequence of P-NET-route-elements.

NOTE A P-NET-route is defined as an encoded DL-route, with one of the formats used when transmitting the
DLPDU on the Link. The P-NET-route format can be Simple, Extended, Complex, Immediate or IP.

-------- - Replace end -------------mmmmmmm e

5.2 Additions to terms and definitions

The fpllowing terms are to be added in paragraph 3 dditional termp and

definifions:

-------- - Addition begin ---------- \}
5.21 IPNetTable

An IpNetTable defines the relation betwe etlD, WP address, UPD port numbgr and
Routef NodeAddress, where IPNetID is in"th e.

5.2.2

IPNet . NetID shall be in the range of D-127.
The v S i rposes.

NOTE a S D port number.

5.2.3

A Ser no different UPD port numbers: Normal UDP poft and
Secur 3 all be 34378 for Normal UDP port. UDP port number
shall K

NOTE 1 e gtstered with the IANA (Internet Assigned Numbers Authority)

5.24

An IP i ain type, a Nettype that can be “Unused”, “IP Range net” or| “UDP
Rangs
5.2.5

An IP S cetly
subnet a local Router where the subnets are configured in the local

Annnca whorn nad~nc ~an W
aCCC oo WHCTC—TToG T o Car—o

5.2.6 UDP Range net

A UDP Range net is used for remote access, where a node cannot be accessed directly on
the same subnet as the client. The IPNetTable holds a NAT Router IP address and access to
the node is obtained through this NAT Router.

NOTE The NAT Router shall hold a table that translates the UDP port number to the actual server node IP address
and UDP port number.

--------- Addition end -
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5.3 Type 4: Additional symbols and abbreviations

5.3.1 Constants, variables, counters and queues

The following paragraph shall be added to paragraph 4.5.1, Type 4: Additional symbols and
abbreviations:

--------- Addition begin ----------

5.3.1.1 IPNetTable Table to convert IPNetID to IP-addresses
--------- -- Addition end -- ---

5.4 |Type 4: Data Link Protocol Definition
5.4.1.1 Half-duplex and full duplex

The fpllowing paragraphs are to be replaced in paragraph . 8 Jata Link
Protog¢ol Definition:

________ - - Replace begin

Unles$ otherwise stated, the PhL is assumed to supporih fer. However, |a PhL
suppolrting full duplex is allowed.

Full duplex systems allow up to 125 BLEs\on @m class. Each DLE is allowed
to trapsmit immediately, that is, there | i . DLEs supporting full duplex
PhEs [have separate state machines fg , as illustrated in Figure| 91 to
Figursg

In full

PhLs

____________________________________

iving a DLPDU from the PhE
The follQwi are to be replaced in 24.1.2.5, Type 4: Data Link Prnotocol

Replace begin ------====-—mmmmmmmmeee

This action includes a sequence of steps, as described in the following.

a) Receive a single PhIDU specifying START-OF-ACTIVITY. This PhIDU holds a Node
address. This address is examined to determine, whether its value is equal to the Node-
address of this DLE, or equal to the Broadcast-Node-address (BNA) or the Service-Node-
Address (SNA). If not, ignore this sequence and wait for the next PhIDU specifying START-
OF-ACTIVITY.

b) Receive a sequence of PhIDUs from the PhE, specifying DATA, concatenate them to a
received DLPDU, compute a frame check sequence over the entire sequence of received
data as specified by the value of V(FCM) - FrameCheckMethod, and, if necessary, check
for the proper value. If the value is not correct, ignore the DLPDU and wait for the next
PhIDU specifying START-OF-ACTIVITY.

c) Convert the received DLPDU into its DL-protocol control information and data
components.
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d) Generate a DLS-user indication primitive.

e) If the DLPDU received from the remote DLE is of type Confirmed, and the receipt of
the DLPDU must be acknowledged, according to the rules described in 24.1.2.1, wait for a
request or response primitive from the local DLS-user.

If no request or response primitive is issued from the local DLS-user in time (before a
PhIDU specifying "LINK-IDLE for 30 bit periods" is received from the PhE), generate and
immediately send an Acknowledge DLPDU. This DLPDU must specify "Wait" if this DLE is
of Simple class, and "Response Comes Later / Acknowledge" ("RCL/ACK") if this DLE is of
Normal class.

If a response primitive is issued from the local DLS-user in time, generate and
immediately send an Acknowledge DLPDU, specifying "Wait" if thi bimple
clgss, and "RCL/ACK" if this DLE is of Normal class.

iNto an
PhIDU

If |]a request primitive is issued from the local DLS-user in
Immediate-reply DLPDU and send it immediately. After sending
specifying START-OF-ACTIVITY.

f) | If the DLPDU received from the remote DLE is of : bipt of
th¢ DLPDU shall not be acknowledged, wait for the™ext '\Si specifying START-OF-
AJQTIVITY.

g)| If the DLPDU received from the remote DLE | \ eipt of
th¢ DLPDU must be acknowledged j i i 1.2, nerate
and immediately send an Acknow{ed i , wait

forl the next PhIDU specifying START<QF-

ait (0}

h)| If the DLPDU received from th
the DLPDU shall not he acknowledg
AQTIVITY.

eipt of
RT-OF-

5.4.2
The fdg

Each
interfd

- -- I plac d

PhIDU structuxe
llowing pa pRs are be replaced in 24.2.1, Type 4: Data Link Protocol Defin

encoding

- N Replace begin --------=---mmmmmmmmmo oo
sistM-interface-control-information and in some cases one octet
ce-datas(see 24.1.3). When the DLE transmits a DLPDU, it computes a frame

sequ

check|sequence, and transmits the concatenated pair as a sequence of PhIDUs as folloy

nce'\for the DLPDU as specified in 24.2.2, concatenates the DLPDU and the

ition:

pf Ph-
check
frame
VS

a) The DLE issues a single Ph-DATA request primitive with PhICI specifying START-OF-
ACTIVITY-2 if sending from the queue, and specifying START-OF-ACTIVITY-11 if sending an
Acknowledge or Immediate-reply DLPDU, or if re-transmitting because of missing
acknowledge. The request primitive is accompanied by one octet holding the first octet
from the DLPDU as Ph-interface-data. After that, the DLE awaits the consequent Ph-DATA
confirm primitive.

b) The DLE issues a sequence of Ph-DATA request primitives with PhICI specifying DATA,
each accompanied by one octet of the DLPDU as Ph-interface-data, from second to last
octet of the DLPDU, and after each Ph-DATA request primitive awaits the consequent Ph-
DATA confirm primitive.

c) |If the value of V(FCM) - FrameCheckMethod - specifies reduced frame check, the DLE
issues a single Ph-DATA request primitive with PhICI specifying DATA, accompanied by
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one octet holding the computed FCS as Ph-interface-data, and after the Ph-DATA request
mitive awaits the consequent Ph-DATA confirm primitive. If the value of V(FCM) -
FrameCheckMethod - specifies normal frame check, the DLE issues a sequence of Ph-
DATA request primitives with PhICI specifying DATA, each accompanied by one octet of the
FCS as Ph-interface-data, from first to last octet of the FCS, and after each Ph-DATA
request primitive awaits the consequent Ph-DATA confirm primitive. If the value of V(FCM)
- FrameCheckMethod - specifies None frame check, the transmission is finished.

pri

d) The DLE issues a single Ph-DATA request primitive with PhICI specifying END-OF-
ACTIVITY, and awaits the consequent Ph-DATA confirm primitive.

It is a task of the implementation to ensure that there are no idle periods between the octets

of a transmitted DI PDU
The DOLE forms a received DLPDU by concatenating the sequence of gctets reseived as Ph-
interfdce-data of consecutive Ph-DATA indications, computing a frarfe thg quence for
those |received octets as specified in 24.2.2, and compares the regé th the
computed, as follows
1)| The DLE received a single Ph-DATA indication primitive bTART-
OFFACTIVITY, accompanied by one octet of the receiveg’'D b, and
inifializes its computation of an FCS for the received DLPD
2)| The DLE receives a sequence of Ph-DATA ifdicatjon Cifying
DATA, each accompanied by one octet of -data,
ingrementally computes an FCS o gt, atenates all, or all ¢xcept
the last one or two as specified by V(F Ceived
DUPDU. During reception, the DL lte the
number of octets forming the DLPDJ-
3)| When the DLE has teceived the la (s) (if
anly — depending on frg
i) If the valbe DU as
a correctl<§ i
i) If , and
performs rg\
5.4.3 Frame’check’sequence
The fqllowing paragraphs are to be replaced in 24.2.2, Type 4: Data Link Protocol Definjition:

- - Replace begin --------------mmmmmmm oo

The value of the DLE local variable V(FCM) determines which frame check method to use.

The following frame check methods are defined: "Normal", "Reduced" and “None”.

- - Replace end -- ---- ---
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5.5 Additions to Frame check sequence
The following paragraph is to be added after 24.2.2.2, Type 4: Data Link Protocol Definition:

--------- Addition begin ----------

5.5.11 None frame check method

The "None" frame check method uses no frame check. This method is only used for IP
networks. In this case the DLPDU is data within a frame on the IP network and the IP network
specifies the frame check.

--------- Addition end -—-----

5.5.2

The fqg n:
Each field,
and fq ck the
integr after
recepfion.

5.5.2.1 P-NET-route field

The fpllowing @r aced in 24.2.3.1, Type 4: Data Link Protocol
Definifion:

3—P-NET-route field. The P-NET-route field holds a BH-NET-
, called P-NET-route-elements. Each P-NET-route-element is
an o L route-element or Remaining-route-length, and a| 1-bit
Sourcp/k tor. Five different P-NET-route field formats are defined: "Simple",
"Exter plex Ipimediate" and “IP”. The P-NET-route field format is indicated py the
sequence of estination designators.

The fi
route

The Source/Destination designator is physically located as bit 8 in the octet. A value|of "0"
designates "Destination", and a value of "1" designates "Source".

————————— Replace end -------------mmmmmmm oo

5.6 Additions to P-NET-route field

The following paragraphs are to be added after 24.2.3.1.4, Type 4: Data Link Protocol
Definition:

--------- Addition begin ----------
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5.6.1.1.1 IP P-NET-route format

P-NET-route fields of IP format consist of more than 2 destination P-NET-route-elements
followed by 2 or more source P-NET-route-elements, as illustrated in Figure 1.

0 Destination address
0 Destination address
0 Remaining-route-length
1 Source address

1 Source address

The fifst Destination address is the IPNetID, which identifies th
The second Destination address identifies the 'DLAE gBjv
Destirjation addresses are used by the LS. sk b
numbeér of P-NET-route-elements followi f
addreps identifies the transmitting
transmitting DLE. The remaining sourg

1P receive the DLPDU.
e DLPDU. The remfaining
ET-route-element holdls the
NET-route-element. The first Jource

d_Source address identifigs the
aybe except the last) are used py the

DLS-dser.

Comp|ex routes are used~whe i Unconfirmed DLPDUs holding requests
or Unconfirmed DLP S DU is
Uncorffirmed if the value of the

Destirjation addm@
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5.7

DLPDU-specific structure, encoding and elements of procedure

The following paragraphs are to be replaced in 24.3, Type 4: Data Link Protocol Definition:

- Replace begin --------=---mmmmmmmmmo oo

Table 1 — Summary structure of DLPDUs

DLPDU type P-NET-route Destination Last Source Control-status Data Data
format Node-addresses address size
Confirmed Simple # BNA =0 Any > 2 user data
Confirmed Extended # BNA #0 Any > 2 user data
Cénfirmed Ccomplex # BNA =0 Any >7Z user data
Confirmed IP = BNA =0 Any ( >X\ user data
Ung¢onfirmed Simple = BNA #0 Ary\\ Q\{ \{ser data
Ung¢onfirmed Extended = BNA =0 A}r\)( \ \\2 U}Er data
Ung¢onfirmed Complex = BNA #0 < M \ > 2> usel| data
! _ N B/
Ung¢onfirmed Complex # BNA =0 { Ark > user data
Ungonfirmed IP = BNA #0 \ﬁ\»qy\ >2 | usefdata
Ung¢onfirmed P # BNA T/O ) N > >0 user data
Immgdiate-reply Immediate Any (\é\x{y// /\ ny >0 user data
Ackinowledge Immediate A(y ° 6ny K Wa RCL/ACK =
The OQLPDU type is indicated by the P- ination
Node-addresses in the P -NET-
route,|the contents of Co g-field-
format,
When|the value j bne of
the Npde-addres e fleld are = BNA. When the value in the dolumn
Destirjation Node- adre \" f means, that at least one of the Node-addresjses in
the P{NET-route
5.71.1 Structure’of Confirmed DLPDUs
The fplloewing paragraphs are to be replaced in 24.3.1.1, Type 4: Data Link Protocol

Defini

on:

--------- Replace begin --------------mmmmm -

The S

tructure of Confirmed DLPDUs is shown in Table 2.
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P-NET-route Destination Node- Last Source Control-status Data Data
format addresses address size
Simple # BNA %0 DLS-user info > 2 user data
Extended # BNA #0 DLS-user info >2 user data
Complex # BNA #0 DLS-user info >2 user data
IP # BNA %0 DLS-user info > 2 user data
--------- Replace end -- e -
5.71.p Sending the Confirmed DLPDU
The fpllowing paragraphs are to be replaced in 24.3.1 Data\l4ihk Protocol

Definition:

A Corlfirmed DLPDU is selected for transmissiof¥
the qyeue, and the DLE receives the i
the DLPDU is

selectped,

removed

Replace begin

commences. If the receipt of the DLPRQU

descriped in 24.1.2.1, the DLPDU shall/be transxitted
a)| an Immediate-reply

b)| an Acknowledgg

c)| the originak traksmissig
V(MRC), ha Q €li

In addition to the
24.1.2.7.

irst in

gept for Full duplex)|Once

nsmission of the DOLPDU

til either

e¢dged, according to the| rules

perritted maximum number or transmission rgtries,

img DLE shall act according to the rules described in
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5.7.1
The

Defini

- 15—

Replace begin

The Structure of Unconfirmed DLPDUs is shown in Table 3.

Table 3 — Structure of Unconfirmed DLPDUs

.3 Structure of Unconfirmed DLPDUs
following paragraphs are to be replaced in 24.3.2.1, Type 4: Data Link Protocol
ition:

P-NET-route Destination-Node. Last Source Control-status Data Data
format addresses Node-address i
Simple = BNA £0 DLS-user info  f\>2_ | bgendaty
Extended = BNA %0 DLS-user info/\ > é\ use}n@ti
Complex = BNA #0 DLS-user/in@ &{ thi
Complex # BNA =0 DLS-usér\info \_\0 }}er data
IP = BNA #0 DIS%UW\ >>\ user data
1P # BNA =0 mw% N >4 | user dath
-------- - Replace end -- (\)ﬁ G \/
5.71.4
The fpllowing paragrap 24.3.2.2, Type 4: Data Link Protocol
Definifion:

An un ansmission on the Link when the DLPDU is tHe first
in the| queue ¢’ Virtual Link-access token (except for Full dyplex).
Once |selected remoyed from the queue, and transmission of the OLPDU
commences PLPDU must be acknowledged, according to the| rules
described in 24 shall be transmitted until either
a)
b) ansthission and the permitted maximum number or transmission rgtries,
V(MRC), hav all failed to elicit one of the permissible reply DLPDUs.
In additien to the above, the transmitting DLE shall act according to the rules described in
24 1.2+
--------- Replace end -- -- ---
5.7.1.5 Forming a Confirmed or Unconfirmed DLPDU
The following paragraphs are to be replaced in 24.4.1.2, Type 4: Data Link Protocol
Definition:

Replace begin

The forming of a Confirmed or Unconfirmed DLPDU is described in the following.
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The DLE's Node-address shall be inserted in front of all other addresses in the source

DL-route.

Request P-NET-route generation encodes the resulting DL-route into a P-NET-route with
Simple, Extended, Complex or IP format, and stores the result in the P-NET-route field of the

DLPDU. Request P-NET-route generation is described in 24.5.1.

The user-specified Control-status parameter is stored in the Control-status (C-S) field of the

DLPDU.

The user-specified Data-field-format parameter is stored in the Data-field-format (DFF) field of

the DLPDU.

The uger-specified Data unit (DLSDU) (the size of which is indicated in hbitJ-6 of the

field-fprmat field) is stored in the Data field of the DLPDU.

-------- - Replace end ---------mmmmmmmmmm oo

5.71.6 Parsing of a received Confirmed or Unc
The fpllowing paragraphs are to be replaced in( 2444.

Definition: /\(>
Replace i

DL-ro tes Destinatio <rou

Simpl ET\route.~DL-royte generation is described in 24.5
The v lue/of one of the addresses in the Desti
DL-ro ddress in the Source DL-route is = NCNA.
The fi < inati [ suté is removed.

The C shall be)the Control-status (C-S) field of the DLPDU.

The D er_shall be the Data-field-format (DFF) field of the DLPDU

Data-

otocol

0.

ceived
2.

nation

octets
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5.7.2 Request P-NET-route generation
The following paragraphs are to be replaced in 24.5.1, Type 4: Data Link Protocol Definition:

--------- Replace begin --------=---mmmmmmmmmo oo

Request P-NET-route generation is performed by the DLE as a part of forming a DLPDU when
it has received a DL-UNITDATA request primitive from the local DLS-user.

Request P-NET-route generation encodes the Destination DL-route and Source DL-route
parameters into a P-NET-route of Simple, Extended, Complex or IP format.

Generally, a DL-route-element from the Destination DL-route is copied to a P-NET-route-
elem i i -NET-

DL-rolite-element from the Source DL-route is copied to a P-NET-roufetelemeniby’) copying
‘ sment, and

setting the value of the Source/Destination designator to TRUE.

Figurg 2 illustrates the generation of the Source/Destination d

Destination DL-route element @

address \‘Q\\K \ address
Source DL-route eleme<\ P-NET-route element
address Bt address

The D ource
DL-ro
One of three alter
a) Bimple
fOJ
T \ ET=route shall be a copy of the first element of the Destipation
DU of the P-NET-route shall be a copy of the first element|of the

So ustrates this
ion DL-route P-NET-route
\) address ——» | "0" address
" address
ad :

Source DL-route

address

Figure 3 — Simple P-NET-route generation

b) If the Destination DL-route and the Source DL-route hold only two elements each, the
P-NET-route shall be of Extended format.

The first two elements of the P-NET-route shall be a copy of the two elements in the
Destination DL-route. The next two elements of the P-NET-route shall be a copy of the two
elements in the Source DL-route. Figure 4 illustrates this.
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Destination DL-route P-NET-route
address — | "0" address
address — » | "O" i address

"1 address

Source DL-route "1 . address
address
address

Figure 4 — Extended P-NET-route generation

c)| If the Destination DL-route holds at least two elements, and oute (the
combination of Destination and Source DL-route) holds more he P-
NHT-route shall be of Complex or IP format.

Thle first two elements of the P-NET-route shall be a cop ] in the
Dgstination DL-route. The third element shall be the n the
DU-route minus two. A copy of the remaining elem N lipatiopDL-route (|f any)
shpll follow the third element of the P-NET-route. The\ shs of the

elements of the Source DL-route. Figure 5 illustrateq this.

Destination DL-route{\ O P-NET-route

address /t’.{ address

address f "Q" address
Qb |

remaining-route-lengt

=

address

________________________________________

address

address

address

5.7.3 DL-route generation
The following paragraphs are to be replaced in 24.5.2, Type 4: Data Link Protocol Definition:

--------- -- Replace begin ---------------mmmmmm -

DL-route generation is performed by the DLE when it has received a Confirmed or
Unconfirmed DLPDU, as part of generating an indication service primitive to inform the local
DLS-user of the receipt.

The four different P-NET-route formats Simple, Extended, Complex and IP are supported in
Normal class DLEs. Only Simple route format is supported in Simple class DLEs.
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Generally, a P-NET-route-element is copied to a DL-route-element by copying the value from
the address subfield of the P-NET-route-element.

One of three alternatives apply:

a)

If the P-NET-route in the received DLPDU is of Simple format, the Destination
DL-route shall be empty. The source element of the received P-NET-route shall be copied
to the Source DL-route. Figure 6 illustrates this.

P-NET-route Destination DL-route
"o" address
" address Source DI -route

b)

c)
ele
Dl
to
be

\

Figure 6 — Simple DL-route generation

@dre\ss\
N

ination

element of the received P-NET-route shall be copied ent in
the Destination DL-route. The Source DL-route s gource
elements in the received P-NET-route. Figure 7 ill
P-NET-route Destigation DL-route
"o" address address
"o" address <
" i address Source DL-route
e address address
address
If the P-NEJT-re ed DLPDU is of Complex or IP format, the Sﬁcond
ment of Q shall be copied to the first element of Destipation
-route. The rép Qn elements of the received P-NET-route shall be ¢opied
the Destinati tHe source elements of the received P-NET-rout¢ shall
copied to igure 8 illustrates this.

Destination DL-route

\ address

address

) \ address /,:

address

N address E/
Source DL-route
" address —> address
" E address —— address
" : address . » address

______________

________________________________

Figure 8 — Complex and IP DL-route generation

Replace end

————————————————————————————————————————
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6 61158-5 Application Layer service definition

6.1.1.1 Route Endpoint Model

The following paragraphs are to be replaced in 9.2.5.2, Type 4 communication model
specification:

————————— Replace begin --------=---mmmmmmmo oo

Formal Model

FAL ASE: Route Endpoint ASE
CLASS: Route Endpoint

CLASS ID: 1

PAREtT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute: Endpoint Address

2. (m) Attribute: Role (Proxy object / Real object)
3. (m) Attribute: REP State

4, (m) Attribute: Priority

5. (m) Attribute: Confirmation

6. (m) Attribute: Destination Route

7. (m) Attribute: Source route

8. (m) Attribute: Progress

9. (m) Attribute: Capabilities

10. (m) Attribute: Flat address
SERVICES:

1. (m) OpsService: REQUEST

2. (m) OpsService:

3. (m) OpsService: S

4. (m) OpsService;

5. (m) OpsService

6. (m) Op@c.

6.1.1.1.1

6.1.1.1.1.1

This kley attribute holds-t ndpoint address identifying the REP.
6.1.1.1.1.

This attribute 'specifies, the role of the REP. The valid values are:

Proxy Endpoints of this type are used for sending requests to servers and rgceive

container responses from them. The objects contained in REPs of this role are|proxy
objects for the real objects in the server.

Real container Endpoints of this type are used for receiving confirmed and unconfirmed
requests from clients and sending responses to them. The objects contained

in REPs of this role are the real Variable Objects.
6.1.1.1.1.3 REP State

This attribute indicates the state of the REP. The values for this attribute are: IDLE
RESERVED, WAITING FOR RESPONSE, RESPONSE RECEIVED or NOT IN USE.

6.1.1.1.1.4 Priority

The DLL may provide the possibility to send high priority APDUs before APDUs of lower
priority. The priority only refers to the request on the local link, not requests passing gateways
and not the response.
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6.1.1.1.1.5 Confirmation

This attribute indicates whether the request has to be to confirmed or unconfirmed. The
response is always returned unconfirmed. If the Destination Route contains one or more
broadcast addresses (126) this attribute must be set to unconfirmed.

6.1.1.1.1.6 Destination Route

The Destination Route describes the Route to the destination REP. It is a sequence of
Endpoint addresses and DL-addresses. On its way to the destination, the first part always
indicates the address of the next DLE, AREP or REP to receive the APDU. In a request, the
Destination Route holds the Route to the REP to respond. In a response, Destination Route
holds the Route to the requesting REP.

6.1.1.1.1.7 Source Route

The Hource Route describes the Route to the source REP. It is a sequenc

ofendpoint

indicates
the address of the DLE, AREP or REP endpoint from where the & 3 ed. In a
request, the Source Route holds the Route to the requesting Y onsgy Jource
Route| holds the Route to the responding REP.

|

6.1.1.1.1.8 Progress

progress of a reguest.
b the total numper of
zero while waiting fpr the
d requests, the vallie will

It indicates number of segments that has been dg
segments. This means for non-segmented requests
respo i

start f

6.1.1.

This g =2d by Destination Route. It is @ local
attriby to reflect the capabilities of th¢ REP
contai 3 apabilities is used by the requesting REP
to bu i indicate ther the responding REP is capaple of
handli 3.

6.1.1.

This 3 &\REP should be seen as a container of individual Variable
Objec lat memory area. If Flat addressing is selectef, the
Variak j \ REQUEST service indicates the offset in octets frgm the

6.1.1.2—Appticationretationship-formalmodel

The following paragraphs are to be replaced in 9.3.2.1, Type 4 communication model
specification:

--------- -- Replace begin ----------------mmmmm -
The functionality of the AR ASE is described in 10.1.

The application ASE defines one class, the AREP class.

FAL ASE: Application Relationship ASE
CLASS: AREP
CLASS ID: 1

PARENT CLASS: TOP
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ATTRIBUTES:

1. (m) Key Attribute: Endpoint Address

2. (m) Attribute: Role (Client, Server, Peer)
3. (m) Attribute: DLL Reference

4. (m) Attribute: MaxPDUSize

5. (m) Attribute: MaxDataSize

6. (m) Attribute: Acknowledgement

7. (m) Attribute: MaxIndicationDelay

8. (m) Attribute: Local DLE address

9. (o) Attribute: MaxRetryTime

10. (o) Attribute: MaxRetries

11 (o) Attribute: MaxOutstandingRequests
12. (o) Attribute: BaudRate

13. (o) Attribute: NumberOfClientDLEs
6.1.1.2.1.1 SERVICES:

1 (m) OpsService: AR-Get Attribute

2 (m) OpsService: AR-Set Attribute

3 (m) OpsService: AR-Send

4 (m) OpsService: AR-Acknowledge
6.1.1.2.1.2 Endpoint Address

This gttribute specifies the numeric ide ct the

6.1.1.2.1.3 Role
This attribute specifies the role of the A

Client Endpoints <of thi e i Us to
servells and receive Rs

Servef Endpoin
from dlients and Ug

Peer

PDUs

6.1.1.2.1.4
This attribut

This gttribute s ifi ength
exceefds MaxDataSjze; the VARIABLE ASE shall segment the request.

6.1.1.2:3<6 DLL Reference

This attribute contains the necessary context to convey the DLL relations.

6.1.1.2.1.7 Acknowledgement

This attribute describes the type of Acknowledgement to be used by DLL: Acknowledged or
Unacknowledged transfer of Confirmed APDUs, and Acknowledged or Unacknowledged
transfer of Unconfirmed APDUs.

6.1.1.2.1.8 MaxIndicationDelay

This attribute indicates to the user application, how long time a Variable Object can use to
prepare a response after receiving an indication requiring that. If the Variable Object is unable
to prepare a response within MaxIndicationDelay, it must issue an AR-Acknowledge. The
value of MaxIndicationDelay is calculated by the DLE.
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6.1.1.2.1.9 Local DLE address

This attribute reflects the DL address of the related DLE. In some situations it may be a read-
only attribute.

6.1.1.2.1.10 MaxRetryTime

This attribute indicates the maximum time the DLE should try to re-transmit a request as a
result of Acknowledge responses from the remote Variable Object.

6.1.1.2.1.11 MaxRetries

This attribute indicates the maximum number of re-transmissions carried out by the DLE as a
result of transmission errors.

ttribute indicates the maximum number of requests that the ARER { ithout

6.1.1.2.1.13 BaudRate
ttribute specifies the baud rate used by the physical laye iS m the

ttribute only relates to a DLE using the P-NE i es the

6.1.1.8

The fpllowing paragra > model
speciffcation:

6.1.1.8.1.1
The cpm

6.1.1.8.1.2

The Destination-Rowte describes how to reach the destination REP. It is a sequenfce of

Endpqint-addresses and DL-addresses. On its way to the destination, the first part always
indicatesthe address of the next DIE_AREP or REP to recejve the APDLI

6.1.1.3.1.3 Source Route

The Source Route in the same way describes how to find the way back to the endpoint that
initiated the request. It is a sequence of endpoint addresses and DL-addresses. On its way to
the destination, the first element always indicates the address of the DLE, AREP or REP
endpoint from where the APDU was sent.

6.1.1.3.1.4 Priority

The underlying layer may provide the possibility to send high priority APDUs before APDUs of
lower priority. This priority only refers to the request on the local link, not requests passing
gateways and not the response.
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