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Foreword

ISO (the Inte

rnational Organization for Standardization) is a worldwide federation of national standards bodies

(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is @
rights. ISO s

ISO 24103 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting.\"Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a Vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 204, Intelligent trahsport systems.
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Introduction

This International Standard is part of a family of International Standards for CALM (communication access for
land mobiles) which determine a common architecture, network protocols and air interface definitions for
wireless communications using cellular second generation, cellular third generation, mobile wireless
broadband, microwaves, millimetre waves, infra-red communications, and so on. Other air interfaces may be

adde
point

This

d at a later date These air interfaces are designed for providing parameters and protocols f

or broadcast,

point, vehicle-vehicle, and vehicle-point communications in the intelligent transport systems

communication media such as dedicated short-range communication (DSRC) copipliant wit
(DSHC application layer) to be used as CALM media for internet protocol (IP)-based/communicat

DSR

C media with the following characteristics are available.

—  Proven radio communication for ITS:

AO-

L
4

r
\

1) direct communication based on ISO 15628, e.g. for eleetronic fee collection (EFC

STD-T75, a 4 MB/s data rate and a communication <zone of approximately 30 m,
response during high-speed driving;

) practical experiments for IP communication over the ISO 15628 application layer
application sub-layer (ARIB STD-T88) that works on application ID 18 of ISO 15628.

Communication in a comparatively small communication zone:

1) easy identification of a communication*partner;

) reuse frequency in every small.zone and effective utilization of frequency resources;

) less liable to be affected-by*shadowing.

International Standard determines the media adapted interface layer (MAIL),” wh

(ITS) sector.

ich enables
h 1SO 15628
ons.

— in ARIB
available for

— a DSRC

©I1SO
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INTERNATIONAL STANDARD 1ISO 24103:2009(E)

Intelligent transport systems — Communications access for
land mobiles (CALM) — Media adapted interface layer (MAIL)

1 cope
This [International Standard determines the logical structure of using dedicated short-range co
(DSRC) with an OSI (open systems interconnection) application layer as a .CALM me
communications. DSRC to which MAIL is applicable are those with an application layer cq
ISO 15628, and the standards of such DSRC include the following:
— ARIB STD-T75 DSRC (Japan);

— TTAS.KO-06.0025 DSRC in the 5,8 GHz band (Korea);

— [EN 12253 DSRC physical layer using microwave in the 5,8¢GHz band, EN 12795 DSRC d
nd EN 12834 DSRC application layer (Europe).

Figure 1 shows the architecture of the MAIL, which .can’ be considered as a specific exte
communication adaptation layer (CAL) specified by ISQ 21218.

mmunication
dium for IP
mpliant with

pta link layer

hsion of the

Applications

S
£ 1ISO 21210 CALM network layer
S = y
S35 A
Eog
N ISO 24103 CALM MAIL
s O
SN o |4
g O -_ . B

() DSRC with ISO15628-

compliantL7
NOTH In_furnishing additional information on CALM MAIL, reference can be made to ARIB STP-T88 (DSRC

applidation Sub-layer).

Figure 1 — CALM MAIL in CALM architecture

2 Conformance

In order for conformance to be claimed with this International Standard, communication shall be established in
full compliance with the procedures and protocols given in ISO 15628, compliant with the appropriate national

or regional standards, and shall be in accordance with ISO 21210, ISO 21217 and ISO 21218.

© 1SO 2009 — All rights reserved
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3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (in

cluding any amendments) applies.

ISO 15628, Road transport and traffic telematics — Dedicated short range communication (DSRC) — DSRC
application layer

ISO 21210, Intelligent transport systems — Communications access for land mobiles (CALM) — Networking

protocols’)

1ISO 21217,
Architecture

ISO 21218,
service acce

ISO 24102,
Managemen

4 Terms

Intelligent ftransport systems — Communications access for land mobiles (CAL

=

ntelligent transport systems — Communications access for land mobiles (CALM) — Me
5S points

ntelligent transport systems — Communications access for land mobiles (CALM) — (
2)

and definitions

For the purpgses of this document, the following terms and definitions.apply.

4.1

1ISO 15628 D
dedicated sh
ISO 15628

4.2
base station
fixed DSRC

4.3

SRC
ort-range communication system for ITS applications with an application layer as specif

pquipment on the roadside, which performs communications with multiple mobile stations

media adapted interface layer

MAIL
functional str

4.4
mobile stati

ucture for using DSRC as a CALM medium

DN

mobile communication facility capable of receiving and transmitting information from/to the base stations

1) —

dium

LALM

ed in

5 Symbotsandabbreviated-terms

A-PDU
ARIB
A-SDU
ASN

application-layer protocol data unit
association of radio industries and businesses
application-layer service data unit

abstract syntax notation

1) To be published.

2) Under pre

paration.

© 1SO 2009 — All rights reserved
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CAL communication adaptation layer

CALM communications access for land mobiles
Cl communication interface

CIMAE communication interface management adaptation entity
C-SAP communication SAP, as offered by the CAL to the CALM network layer
DHCP dynamic host configuration protocol

DL data link

DLL data link layer

DSRC dedicated short-range communication
EID element identifier

ELCR extended link control protocol

I-KE initialization kernel element

ind indication (service primitive type)

IP internet protocol

ITS intelligent transport systems

L7 layer 7 (application layer)

LAN local area network

LANCP LAN control protocol

LID link identifier

LPCR local port control protocol

L-PDU lower layer protocol data ‘unit

MAC media access control

MAIL media adapted interface layer

ME managementientity

MIB management information base

M-PQU media protocol data unit

MRU maximum receive unit

NCP network control protocol

OBU on-board unit

PDU protocol data unit

PHY{PBU physical layer protocol data unit

req request (service primitive type)

RSU road side unit

SAP service access point

SDU service data unit

TCP transmission control protocol

T-KE transfer kernel element

TTAS telecommunications technology association standard
U-PDU upper layer protocol data unit

© 1SO 2009 — All rights reserved 3
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6 Requirements

6.1 Structure and operation

The MAIL interfaces 1ISO 15628 DSRC application layer protocol stacks and CALM network protocols to
provide the DSRC with supplemental communications functions (see Figure 2).

The CALM MAIL communication interface (Cl) shall be in accordance with

a) IS0 21218, for lower layer service access points,

b) IS0 241p2, for interface management

c) IS0 21217, for global architecture, and

d) ISO 21210, for IP networking,

as restricted fand/or amended by this International Standard.
This communication interface is a CALM wireless Cl which shall
— support [Cl class CIC-wl5,

— support pt least Cl access class CIAC-1,

— provide g C-SAP, and

— provide gin M-SAP,

all in accordgnce with ISO 21218.

CALM network layer

SAP w CAL
w | =
<o NCP/LANCP
S|z ELCP
o

DSRC with ISO 15628-

Interface’management entity

| compliant L7
| CALM MAIL I

Figure 2 — Medium adaptation

Figure 3 shows the structure of the core part of MAIL. The MAIL provides IP communications via DSRC to
CALM without requiring awareness of ISO 15628 protocol stacks. The functions that adapt the application
layer of the ISO 15628 DSRC to CALM are defined below.

MAIL consists of the extended link control protocol (ELCP) and the network control protocol (NCP). The ELCP

interfaces with the ISO 15628 protocol stacks, complements them, and provides management functions. The
NCP provides encapsulation functions for upper layer protocols.

4 © 1SO 2009 — All rights reserved
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— The ELCP has the following functions:

1)

transmission service control;

2) client/server communication control;

3) communication control management.

— The NCP has the following functions:

1) LAN control;

nhiona.

ISO 24103:2009(E)

The |
proto|
proto|
and i
proto|

Fay
TOCaTPpoT

1ISO 24103
CALM MAIL

ISO 15628

\ laecal-nort-cantralLe 1\
I COUUTIUON VI \UVLIUI Iul’.

CALM Network Interface (ISO 21210)

NCP may consist of multiple communication control protocols for interfacing with various typ
cols. The LAN control protocol is a communication control protocol which interfaces with th
col. The local port control protocol is an optional communication control protocolspecified i
5 used for non-IP network applications. The present International Standard focuses on the
col used to interface with the IPv6 CALM network layer.

CALM non-IP
(1SO 29281)

Medium SAP (1ISO21218)

O
>
-

DLL protocol NCP

Z
o

LPCP : Local port control

LANCP : LAN control protocol E (defined in 1SO 29281)

protocol

ELCP

Transmission service control

Communicatian;control management

Client/server
Service processing communication control

MIB
| Connection control |

(MIB: management information base)

3 i
v

* (De)register service

EID

Ready application service' ACTION service

<+ |

T-KE |

ISO 15628 1ISO 15628
layer management DSRC L7

!

ps of network
e |IP network
n 1ISO 29281,
LAN control

Figure 3 — Structure of MAIL core part

Figure 4 shows an outline of MAIL operation.

DSRC layer 7 establishes an ISO 15628 DSRC communication link. The ELCP shall be activated by a
notification of a communication link establishment from DSRC L7. After the activation, the ELCP first shall
compare its own MAIL profile with the peer MAIL profile passed through the established communication link
and confirm the available functions in the ELCP. During this stage, the ELCP shall not conduct any settings
related to the NCP.

After the confirmation of MAIL profiles, when an access management function is usable, a peer authentication
may be conducted. In the case of successful authentication, the ELCP may activate the communication
control protocol (e.g. LANCP) in the NCP and start the NCP process phase.

©I1SO
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The activated NCP shall conduct the initial setting for each communication control protocol in the initial setting
phase. Each network protocol shall be activated only after the completion of the initial setting for the
corresponding communication control protocol in the NCP.

After completion of the above procedure, the communication phase may start to initiate communication using
the network protocol.

Thus, the network protocol, such as IP, is activated.

Out of link connection

AppPIcation registration 1or oGV L7
A 4

Waiting for link connection

Notification of link connection from DSRC L7
A 4
Confirmation of MAIL profile A
Confirmation of ELCP functions of peer
communication device

Activation of supported functions
Variables set ELCP

Authentication failure in service
Y

Authentication (optional)

| Authentication success

NCP initial setting phase

* NCP
Communication phase In service
End of communication
\ \ 4

A 4

Link coninection termination

Figure’4 — Outline of MAIL operation

6.2 Communication controlmethod
Figure 5 shows an overview'of the service interfaces and the protocol stacks of DSRC and MAIL.

The ELCP ¢xchanges$ the protocol data units (PDU) with the peer ELCP by using the service intgrface
provided by |DRSC<L7 and conducts the communication procedures stipulated for the ELCP. The ELCP
provides the|service interface of the communication service for the data transmission and the managgment
service for thetmanagement control to the NCP.

The NCP exchanges the PDU with the peer NCP by using the service interface provided by the ELCP and
conducts the communication procedures stipulated for the NCP.

6 © 1SO 2009 — All rights reserved
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Upper layer |, U-PDU Upper layer
protocol h g protocol
A
C-SAP C-SAP
p— s
Data link layer | DLL-PDU Data link layer
protocol q protocol
A A
Service primitives Service primitives
+NCP-SDU +NCP-SDU
Network control |_ NCP-PDU .| Network control 1SO 24103
protocol b 4 protocol MAIL specification
A A
Service primitives Service primitives
+ELCP-SDU . +ELCP-SDU
Extended link ELCP-PDU |  Extended link
control protocol "| control protocol
A A
2 2

Service primitives Service primitives
| +A-SDU | +A<SDU 1ISO15628(DSRC L7|
DSRC layer7 |, A-PDU | DSRC layer7 as normative ref
DSRC layer2 le L-PDU »| DSRC.ayer2
e M-PDU N Media(DSRC)
DSRC layer1 | PHY-PDU DSRC layer 1 protocol stack

Figure 5 — Overview of DSRC and MAIL service interfaces and protocols

7 [Extended link control protocol

7.1 | General

The ELCP is composed.of

a) fransmission service control,

b) ¢lient/servef communication control, and

c) ¢ammunication control management.

Each entity has peer protocol with its corresponding entity.

NOTE Figure 3 shows the structure of the MAIL core part.

© 1SO 2009 — All rights reserved 7
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7.2 Trans

7.21

2009(E)

mission service control

Communication service interface of extended link control

The communication control of the ELCP provides the following primitives as the communication service to the

NCP:

SendDa

SendDa

taUnit.request (linkAddress, networkControlParameter)

taUnit.indication (linkAddress, networkControlParameter)

The “SendD
passed from

btaUnit.request” primitive is sent to the ELCP from the NCP to request that the ELCP
the NCP be transmitted to the remote station.

The “SendDataUnit.indication” primitive is sent to the NCP from the ELCP, in order to notify the, afrival

ELCP-SDU.

The logical r¢lationship between communication service primitives provided by the ELCP to the NCP is s

in Figure 6.

NOTE S¢

The parameg
communicati

The “network

7.2.2 Com

The ELCP d
DSRC L7:

data trarn

rvice primitive type “request” is abbreviated to “req” and “indication” to “ind}:
Base Mobile
station station

SendDataUnit.req

] » SendDataUnit.ind

«—— SendDataUnit.req

SendDataUnit.ind |

Figure 6 — Logical relationship‘between communication service primitives

ter “linkAddress” indicates the access points of own and remote stations for each
bn control protocol.

ControlParameter” canrbe either actual ELCP-SDU or pointer for the ELCP-SDU.

munication services from DSRC layer 7 (L7) interface

efines and uses the following services and sub-primitives with the ACTION service provid

sferservice;

SDU

bf the

hown

NCP

bd by

The ACTION

data transfer inquiry service.

service is defined in ISO 15628.

a) Data transfer service

In the data transfer service, the following sub-primitives are defined by using the “ACTION.request” and
“ACTION.indication” primitives:

Sen

Sen

dMessage.request (linkAddress, dataPacket)

dMessage.indication (linkAddress, dataPacket)

© 1SO 2009 — All rights reserved
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The “SendMessage.request” primitive is sent to DSRC L7 of the base station from the ELCP of the base
station to request that the ELCP-PDU generated by the ELCP of the base station be transmitted to the
mobile station.

The “SendMessage.indication” parameter is sent to the ELCP of the mobile station from DSRC L7 of the
mobile station to notify the arrival of the ELCP-PDU.

The parameter “linkAddress” indicates the access points of own and remote stations for the NCP
communication control protocol.

The parameter “dataPacket” can be either actual ELCP-SDU or pointer for the ELCP-SDU and shall be
setintheparameter—actionParameter—ofthe- ACTHONprimitives:

Data transfer inquiry service

In the data transfer inquiry service, the following sub-primitives are defined by using the
‘IACTION.request”, “ACTION.indication”, “ACTION.response” and “ACTION.confirm” primitivgs:

WaitMessage.request (linkAddress, [dataPacket])
WaitMessage.indication (linkAddress, [dataPacket(])
WaitMessage.response (linkAddress, [dataPacket])
WaitMessage.confirm (linkAddress, [dataPRacket])

The “WaitMessage.request” primitive is sent to DSRCIL7 of the base station from the ELCF of the base
gtation to inquire that the existence of the ELCP<PDU be transmitted to the base station @t the mobile
gtation.

[he “WaitMessage.indication” primitive is.sént to the ELCP of the mobile station from DSRC L7 of the
mobile station to notify the ELCP of therhobile station of the arrival of the transmission inquirjy.

The “WaitMessage.response” primitive is sent to DSRC L7 of the mobile station from the [ELCP of the
mobile station to request the return of the response to the transmission inquiry.

[he “WaitMessage.confirm”yprimitive is sent to the ELCP of the base station from DSRC LT of the base
gtation to notify the ELCR of the base station of the arrival of the response to the transmission inquiry.

The parameter “linkAddress” indicates the access points of own and remote stations for the NCP
¢ommunication,eontrol protocol.

The parameter “dataPacket” can be either the actual ELCP-SDU or the pointer for the ELCP-SDU and
ghall besset in the parameter “actionParameter” or “responseParameter” of the ACTION primitives.

The Ipgical relationships between the sub-primitives defined in the ACTION primitives are shown [n Figure 7.

NOTE Service primitive type “confirm” is abbreviated to “cf’ and “response” to “res”.

The parameter “actionType” in the data transfer service and those in the data transfer inquiry service are to be
set to different values.

The values of “actionType” should be registered in the DSRC Layer 7 ActionType Register (see Bibliography).

© 1SO 2009 — All rights reserved
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Base Station Mobile Station

SendMessagereq—f.............
............................... L, SendMessage.ind

WaitMessage.req——»

— WaitMessage.ind
—— WaitMessage.res

WaitMessage.cf «——

FiJ;ure 7 — Logical relationships between sub-primitives defined in ACTION service
7.2.3 Extended link control procedure
7.2.3.1 Base station data transfer service

7.2.3.1.1 Data transmission process

When the piimitive requesting the data transmission (“SendDataUnit.request’)is invoked by the NCR, the

a) when tHe size of the ELCP-SDU passed by the parameter,“hetworkControlParameter” exceedp the
maximuim receive unit (MRU) of the ELCP, in which case thé.request primitive shall be discarded ar|d the

b) when the transmission queue is full, in which case’the ELCP-SDU shall be discarded and the state the
transmigsion queue is full and transmission~failed shall be notified to the NCP that requested the
transmigsion by the event notice primitive (*Eventinformation.indication”).

7.2.3.1.2 Data reception process

When the ELCP-PDU is stored in the‘receiving queue, the ELCP-SDU shall be sent to the NCP by theg data
arrival notice| primitive (“SendDataUnit.indication”). Under these circumstances, the ELCP-SDU that is pgssed
to the NCP ghall be extracted frem the ELCP-PDU by deletion of the communication control informatiop and
shall be stor¢d in the parameter“networkControlParameter”.

The link addfess of the-ELCP-PDU shall be stored in the parameter “linkAddress”.

The NCP to] which~the data arrival notice primitive (“SendDataUnit.indication”) is sent shall be identified
according to the access point identifier i |n the access control |nformat|on field |n the ELCP- SDU Under hese

7.2.3.2 Mobile station data transfer service

7.2.3.21 Data transmission process

When the primitive requesting data transmission (“SendDataUnit.request”’) is invoked by the NCP, the ELCP
shall obtain the ELCP-SDU from the parameter “networkControlParameter”.

When the content of the parameter “linkAddress” is the private link address, the ELCP shall generate the

ELCP-PDU by appending the communication control information to the acquired ELCP-SDU and shall set it to
the transmission queue.

10 © IS0 2009 — All rights reserved
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However, in the following two cases, the ELCP-SDU shall be supposed to be invalid and shall not be
processed:

a)

when the ELCP-SDU passed by the parameter “networkControlParameter” exceeds the MRU of the

ELCP, in which case the request primitive shall be discarded and the state, the data size exceeded the
buffer upper bound, shall be notified by the event notice primitive (“Eventinformation.indication”) to the
NCP that requested the transmission;

when the transmission queue is full, in which case the ELCP-SDU shall be discarded and the state, the

transmission queue is full and transmission failed, shall be notified by the event notice primitive

(

“Eventinformation.indication”) to the NCP that requested the transmission.

7.23

When the ELCP-SDU is obtained, it shall be sent to the NCP in the parameter “networkControlP

the d

Thell

The
acco

circumstances, if there is no relevant NCP to be noticed in the stationg the ELCP-SDU shall be dig

7.3

Exten
Figur
desc

The tr
Send

When
transn

Requs
Regis

Notifig

The tr
Send

2.2 Data reception process

hta arrival notice primitive (“SendDataUnit.indication”).
nk address of the ELCP-SDU shall be stored in the parameter “linkAddress”.

NCP to which the data arrival notice primitive (“SendDataUnit.indication”) is sent shall
ding to the access point identifier in the access control information-field in the ELCP-SDU.

Client/server communication control

ded link control protocol performs the procedure of(the client/server communication con
e 8 in order to enable a transmission from the mobile station. This communication control
ibed in 7.3.1 and 7.3.2.

Base station Mobile station

arameter” by

be identified
Under these
carded.

rol shown in
procedure is

ssion queue

ith the data null.

the
Emission.
of the queue.

ssion

BY-
ta in the queue.

of the

o

ELCP DSRC DSRC ELCP
hnsmission queue is empty. WaitMessagereq WaitMessageind
ransmission inquiry. f  J {70 H The transm
Waity f WaitM ; IS empty.
aitMessage.c aitMessageres i Response V
the data is null, send Request fof
hission inquiry again. QO <_packet tran
Registratior]
WaitMessagereq WaitMessage.ind
st for the packet transmission. The transm
ration in the queue” —p(2) queue is bu
. . . L ) ) Send the dg
ations of the data received. <Wa|tMessage.cf (Data transmission) | WaitMessage.res
@ - .
bnspiission queue is busy. SendMessage.rei (Data transmission) | SendMessage.ind Notification
hé data of queue. > » data receivg
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station communication control

Transmission of the ELCP-PDU

When there is an ELCP-PDU to be sent to a mobile station in the transmission queue, the base station shall
transmit the ELCP-PDU to the mobile station using the data transfer service.

The ELCP shall set the parameter of the “ACTION.request” primitive according to the specification of the
“SendMessage.request” sub-primitive and shall transmit the ELCP-PDU using this DSRC L7 ACTION

primitive.

On this occasi

passed from
“ACTION.reg

NOTE “N
application layf

7.3.1.2

Reception of
base station

The base stg
beforehand.

The ELCP s
“WaitMessag
the “ACTION

The content
data length i

The base
“WaitMessad

When the
“WaitMessag

b

S . e eP-PBHH . i - ; "
the DSRC L7 in the “NotifyApplicationRSU” primitive shall be used for the value of EID)i
uest” primitive.

otificationApplicationRSU” primitive and “ACTION.request” primitive refer to the [S0/15628
er.

Reception of the ELCP-PDU (Data transmission inquiry)

and a response to inquiry from the mobile station.

tion shall inquire the data transmission of each mobile station according to the schedule de

e.request” sub-primitive and shall perform the transfer inquiry for each mobile station by
.request” primitive of DSRC L7.
zero.

station shall acquire the ELCP3;PDU
e.confirm” sub-primitive.

transmitted by the mobile station through

content of the “ACTION.confirm” primitive passed from DSRC L7 conforms to
e.confirm” sub-primitive_specification, the base station shall accept this sub-primitive. Other

the base sta
Next, the EL
the content

does not e

information,
the link addr

7.3.2 Mobi
7.3.21

The mobile s

ion shall discard the sub*primitive.

P shall checkthe-content of the parameter “dataPacket” in the received primitive. As a res
heck, when the.content of the parameter “dataPacket” is not Null and the size of the “dataPa
eed the_summation of the MRU of the ELCP and the size of the communication c
he content.of the parameter “dataPacket” shall be stored in the receiving queue correspond

SS.

r EID
h the

DSRC

the ELCP-PDU from each mobile station shall be carried out as atransmission inquiry from the

cided

hall set each parameter of the “ACTION.request” primitive according to the specification ¢f the

using

of the parameter “dataPacket” in the “WaitiMessage.request” sub-primitive shall be Null, i.¢. the

the

the
wise,

ult of
cket”
bntrol
ng to

tion control

Transmission of the ELCP-PDU (Response to transmission inquiry)

tation shall transmit the ELCP-PDU using the transfer inquiry service.

Upon reception of “WaitMessage.indication”, the mobile station shall conduct the response process.

The ELCP shall set the parameters of the “ACTION.response” primitive according to the specification of the
“WaitMessage.response” sub-primitive and shall use the “ACTION.response” primitive of the DSRC L7 to
perform the response process.
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With this process, the content of the parameter “dataPacket” is usually Null, i.e. the data length is zero. When
there are ELCP-PDUs to be sent to the base station in the transmission queue, the content of the parameter
shall be the ELCP-PDU.

7.3.2.2 Reception of the ELCP-PDU
The mobile station shall receive the ELCP-PDU from the base station using the data transfer service.
When the content of the “ACTION.indication” primitive passed from DSRC L7 conforms to the

“SendMessage.indication” sub-primitive or the “WaitMessage.indication” sub-primitive, the mobile station shall
receive this sub-primitive.

Next| the ELCP shall check the content of parameter “dataPacket” in the received primitive~As| the result of
the cpntent check, when the content of the parameter “dataPacket” is not Null (i.e. data-lehgth|is not zero),
and the size of the “dataPacket” does not exceed the summation of the MRU of the ELCPland the size of the
communication control information, the content of the parameter “dataPacket” shall be stored to [the receiving
queug corresponding to the link address. After the content check, the received“sub-primitives shall be
discarded.

7.4 | Communication control management

The gommunication control management of the ELCP provides théfollowing management sefvices to the
NCP

a) Hvent notify service

The event notify service shall provide the following primitive:
EventInformation.indication (lin¥kAddress, status, [extensionParameter])

To notify the events such as_, erfors, etc., which occurred within the |ELCP, the

‘[Eventinformation.indication” primitive is,passed from the ELCP to the NCP at its own station or at remote
gtation.

he “linkAddress” parameter<identifies the service access points of own and remote statipns for each
NCP.

The “status” parameter.indicates the status indicating the events.

The “extensionParameter” parameter is optional and may pass either the actual data or the pointers, or
other means may’be used to provide the actual data.

b) Hcho service

The echo service shall provide the following primitives:

Echo.request (linkAddress, [echoParameter])
EchoReply.indication (linkAddress, [echoParameter])

The “Echo.request” primitive is passed from the NCP to the ELCP in order to request a loop back
communication between MAILs.

The “EchoReply.indication” primitive is passed from the ELCP to the NCP to indicate the response of the
loop back communication between MAILs.

The “linkAddress” parameter shall identify the service access points of own and remote stations for each
NCP.

© IS0 2009 — Al rights reserved 13
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c)

14

The “echoParameter” parameter is optional and may pass either the actual data or the pointers, or
means may be used to provide the actual data.

MIB access service
The MIB access service shall provide the following primitives:
ElcpmeGet.request (mibIndex)

ElcpmeGet.indication (mibIndex, mibStatus, [mibParameter])

other

ElgpmeSetreguest—{mibimdex,—tTmrbParameter

EldpmeSet.indication (mibIndex, mibStatus)

The “EldpmeGet.request” primitive is passed from the NCP to the ELCP to request acquisition of th¢ MIB

parameters of the ELCP.

The “EldpmeGet.indication” primitive is passed from the ELCP to the NCP to notify the acquisition
MIB parameters of the ELCP.

bf the

The “ElgpmeSet.request” primitive is passed from the NCP to the ELCP/o request the setting of the MIB

parameters of the ELCP.

The “ElgpmeSet.indication” primitive is passed from the ELCP to the*NCP to notify the setting result
MIB pargameters of the ELCP.

The “mibIndex” parameter passes either the parameter name designating an actual MIB parameter
pointer.

The “milpStatus” parameter indicates a successfukér unsuccessful result for the request.

The “mibParameter” parameter is optional.and"may pass either the actual data or the pointers, or
means may be used to provide the actual data.

The logigal relationship between the'management service primitives that the ELCP provides for the
is shown} in Figure 9.

Df the

br the

other

NCP
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Figure 9 — Logical relationship_ between management service primitives

allowing the’/data unit of the upper layer protocol to pass through,

onducting initial settings for the use of the upper layer protocols, and

NCP performs encapsulation for LAN control protocol and local port control protocpl (optional),
lishment of access points and initial setting for the use of the upper layer protocols.

tontrol protocols-0f'the NCP have the following functions and provide the interface to each upper layer

conducting control management in accordance with the upper layer protocol characteristics.

Figure 10 shows the configuration of the NCP. The basic functions of the NCP are the data transfer process
for upper layer protocol encapsulation and the initial settings for the use of the upper layer protocols.
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Figure 10 — NCP configuration

ontrol protocol

trol protocol (LANCP) is a control protocol that provides an interface with the data link layer
P-3 LAN (local area network) in order for MAIL toconnect to the CALM IP network layer.

CP interface

Shall generate and provide a start-up trigger to automatically start a network configuration s
as dynamic host configuratien‘protocol (DHCP).

ose, the mobile station~acquires a server MAC address from the base station, which works

station, the LANCP~generates the start-up trigger if there is a difference between the

stands between the ELCP and an ISO/IEC 8802-3 LAN data link layer. Communication fr

(ISO/IEC 88(

bf the

btting

as a
pld in
two

ames

2-3)frames) exchanged by the data link layers pass through it (see Figure 11).
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Figure 11 — Example of communication frame transfer
LANCP procedure

1 Connection process procedure

1.1 Initial setting process

111 Base station initial setting process

hitial setting process at the base station shall be conducted as follows.

reception of a communication ,eonnection notification from the base station ELCP &
Cation primitive (“Eventinformation:indication”) of the management service, the LANCP stg
g phase and awaits the initial\setting message from the LANCP of the mobile station's
pd by the event notification primitive. The initial setting message from the mobile station
e station MAC address.

In th¢ event that the LANCP receives an initial setting message from a mobile station in the

phas
notifi
betw
the M

Next,

=}

Cation primitive, and the mobile station MAC address. The management table stores the cor
ben the linksaddress and the MAC address and is used to determine the transmission link
AC address'contained in the NCP-SDU to be transmitted.

y the event
rts the initial
ink address,
includes the

initial setting

it generates_a-management table utilizing the mobile station link address passed by the event

respondence
bddress from

the{LANCP transmits an initial setting message in order to notify the base station server MAC address to

the p

Bftinent mobile station, and shifts to the communication phase to implement the data transfef.

In the initial setting phase, if the LANCP receives a communication disconnection notification from the base
station ELCP through the event notification primitive of the management service, the LANCP terminates the

initial

setting phase.

If the LANCP receives messages other than the mobile station initial setting message in the initial setting
phase, these messages shall be discarded.

©I1SO
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8.2.3.1.1.2

The initial se

2009(E)

Mobile station initial setting process

tting process at the mobile station shall be conducted as follows.

When the LANCP receives a communication connection notification from the mobile station ELCP through the
event notification primitive (“Eventinformation.indication”) of the management service, it starts the initial setting
phase. The LANCP transmits a mobile station initial setting message to notify the mobile station MAC address
to the base station LANCP, and awaits the response from the pertinent base station.

When the LANCP receives a base station initial setting message in the initial setting phase, it compares the
base station server MAC address passed by the message and the server MAC address held in the mobile

station.

If they do n
start-up trigg
to the comm

If they do mg
move to the

In the event that the LANCP receives a communication disconnection notification*state from the mobile s

ELCP by the

If the LANCH
these messa

8.23.1.2 (

8.2.3.1.2.1

When the L/
the event no
managemen
change to th

8.2.3.1.2.2
When the LA

the event no
communicati

8.2.3.2

Data transfer, procedure

br to update the network configuration setting to the upper layer protocols. Then the LANCP
Iinication phase to implement the data transfer.

communication phase.

event notification primitive (“Eventinformation.indication”), it terminates the initial setting pha

receives messages other than the base station initial setting¢message in the initial setting p
ges are discarded.

Communication termination process

Base station communication termination{rocess

ification primitive (“Eventinformation.indication”) of the management service, it shall abandg
table with the link address passed-by the primitive, terminate the communication phasg
b idle state.

Mobile station communication termination process
NCP receives a communication disconnection notification from the mobile station ELCP th

bn phase.

8.2.3.21 Tase station data transfer process

bt match in the comparison, the LANCP updates the server MAC address held and\isslies a

shifts

tch, the LANCP does not issue a start-up trigger, but only implements the tfarsition procedlire to

ation
se.

nase,

NCP receives a communication disconnection notification from the base station ELCP thfough

n the
and

ough

ification primitive (‘Eventinformaton.indication”) of the management service, it shall terminate the

8.2.3.21.1

Data transmission process

When the LANCP receives the NCP-SDU from the upper layer protocols, it shall transfer the NCP-SDU to the

base station

ELCP by the data transfer message.

In this process, the LANCP shall obtain the destination link address for mobile station identification from the

base station

18

management table by referring to the destination MAC address in the NCP-SDU.
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8.2.3.21.2 Data reception process

When the LANCP receives a data transfer message from the base station ELCP, it shall extract the NCP-SDU
from the message and transfer it to the upper layer protocols.

If the LANCP receives messages from the mobile station other than the data transfer message during the
communication phase, those messages shall be discarded.

8.2.3.2.2 Mobile station data transfer process

8.2.3.2.2.1 Data transmission process

Wherl\ the NCP-SDU is passed from the upper layer protocols, the LANCP shall transfer it to-the

ELCH

In thi
by re

8.23

P by the data transfer message.

5 process, the LANCP shall obtain the destination link address from the mobile station mana
ferring to the MAC address in the NCP-SDU.

222 Data reception process

When the LANCP receives a data transfer message from the mobile’ station ELCP, it sha

NCP

If the]
the c

8.3

The
netw

9 |

The
mana

NOTH

SDU from the message and transfers it to the upper layer protocols.

LANCP receives messages from the mobile station ELCR other than the data transfer me
bmmunication phase, those messages shall be discarded:

Local port control protocol

local port control protocol (LPCP) provides ISO 15628-compliant data transfer servic
brking. The LPCP is defined in ISO 29281

Adaptation

MAIL shall provide the communication SAP (service access point) to the CALM network |
gement SAP to the interface management entity.

The interface,adaptation is outlined in Figure 2.

hobile station

gement table

| extract the

5sage during

p for non-IP

ayer and the
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