INTERNATIONAL TELECOMMUNICATION UNION

ITU-T .363.2

TELECOMMUNICATION (09/97)
STANDARDIZATION SECTOR
OF ITU

SERIES I: INTEGRATED SERVICES DIGITAL
NETWORK

Overall network aspects and functions — Protocol layer
requirements

B-ISDN ATM Adaptation layer specification:
Type 2 AAL

ITU-T Recommendation 1.363.2

(Previously CCITT Recommendation)




ITU-T I-SERIES RECOMMENDATIONS

INTEGRATED SERVICESDIGITAL NETWORK

GENERAL STRUCTURE
Terminology
Description of ISDNs
General modelling methods
Telecommunication network and service attributes
General description of asynchronous transfer mode
SERVICE CAPABILITIES
Scope
General aspects of services in ISDN
Common aspects of services in the ISDN
Bearer services supported by an ISDN
Teleservices supported by an ISDN
Supplementary services in ISDN
OVERALL NETWORK ASPECTS AND FUNCTIONS
Network functional principles
Reference models
Numbering, addressing and routing
Connection types
Performance objectives
Protocol layer requirements
General network requirements and functions
ISDN USER-NETWORK INTERFACES
Application of I-series Recommendations to ISDN user-network interfaces
Layer 1 Recommendations
Layer 2 Recommendations
Layer 3 Recommendations
Multiplexing, rate adaption and support of existing interfaces
Aspects of ISDN affecting terminal requirements
INTERNETWORK INTERFACES
MAINTENANCE PRINCIPLES
B-ISDN EQUIPMENT ASPECTS
ATM equipment
Management of ATM equipment

1.100-1.199
1.L110-1.119
1.120-1.129
1.130-1.139
1.140-1.149
1.150-1.199
1.200-1.299
1.200-1.209
1.210-1.219
1.220-1.229
1.230-1.239
1.240-1.249
1.250-1.299
1.300-1.399
[.310-1.319
1.320-1.329
1.330-1.339
1.340-1.349
1.350-1.359
1.360-1.369
1.370-1.399
1.400-1.499
1.420-1.429
1.430-1.439
1.440-1.449
1.450-1.459
1.460-1.469
1.470-1.499
1.500-1.599
1.600-1.699
[.700-1.799
1.730-1.749
1.750-1.799

For further details, please refer to ITU-T List of Recommendations.




ITU-T RECOMMENDATION 1.363.2

B-ISDN ATM ADAPTATION LAYER
SPECIFICATION: TYPE 2 AAL

Summary

This Recommendation specifies the ATM Adaptation Layer (AAL) type 2. The AAL type 2 provides for the bandwidth-
efficient transmission of low-rate, short, and variable length packets in delay sensitive applications. More than one AAL
type 2 user information stream can be supported on a single ATM connection. In this Recommendation, the general
framework and the Common Part Sublayer (CPS) of the AAL type 2 are defined in depth.

Source

ITU-T Recommendation 1.363.2 was prepared by ITU-T Study Group 13 (1997-2000) and was approved under the
WTSC Resolution No. 1 procedure on the 19th of September 1997.
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FOREWORD

ITU (International Telecommunication Union) is the United Nations Specialized Agency in the field of telecommuni-
cations. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of the ITU. The ITU-T is
responsible for studying technical, operating and tariff questions and issuing Recommendations on them with a view to
standardizing telecommuni cations on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years, establishes the
topicsfor study by the ITU-T Study Groups which, in their turn, produce Recommendations on these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in WTSC
Resolution No. 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are prepared on a
collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration” is used for conciseness to indicate both a telecommunication
administration and a recognized operating agency.

INTELLECTUAL PROPERTY RIGHTS

The ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve the
use of a claimed Intellectual Property Right. The ITU takes no position concerning the evidence, validity or applicability
of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of the Recommendation
development process.

As of the date of approval of this Recommendation, the ITU had received notice of intellectual property, protected by
patents, which may be required to implement this Recommendation. However, implementors are cautioned that this may
not represent the latest information and are therefore strongly urged to consult the TSB patent database.

0 ITU 1998

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the ITU.
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Recommendation 1.363.2

B-ISDN ATM ADAPTATION LAYER
SPECIFICATION: TYPE 2 AAL

(Geneva, 1997)

1 Scope

This Recommendation specifies the AAL type 2 that provides for the bandwidth-efficient transmission of low-rate, short,
and variable length packets in delay sensitive applications. More than one AAL type 2 user information stream can be
supported on asingle ATM connection. This Recommendation covers the specification of the frame structure of the short
and variable length packets, the packing of short length packets into one (or more) ATM cells, and the mechanisms to
recover from transmission errors.

This Recommendation describes the interactions between AAL type 2 and the next higher layer, between AAL type 2 and the
ATM layer, and between AAL type 2 and Layer Management, as well as AAL type 2 peer-to-peer operations.

2 Nor mative Refer ences

The following ITU-T Recommendations, and other references contain provisions which, through reference in this text,
congtitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All
Recommendations and other references are subject to revision; al users of this Recommendation are therefore
encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other
references listed below. A list of the currently valid ITU-T Recommendationsis regularly published.

[1]  ITU-T Recommendation 1.361 (1995), B-ISDN ATM layer specification.

[2] ITU-T Recommendation X.200 (1994), Information technology — Open Systems Interconnection — Basic

reference model: The basic model.

[3] ITU-T Recommendation X.210 (1993), Information technology — Open Systems Interconnection — Basic

Reference Model: Conventions for the definition of OSI services.

[4] ITU-T Recommendation 1.371 (1996), Traffic control and congestion control in B-ISDN.

3 Definitions

This Recommendation is based upon the concepts developed in Recommendations X.200 [2] and X.210 [3]. Details of
the data unit naming convention used in this Recommendation can be found in Annex A.

4 Abbreviations

This Recommendation uses the following abbreviations.
AAL ATM Adaptation Layer

AAL-CEP  AAL Connection End Point

AAL-SDU  AAL Service Data Unit

ANP AAL type 2 Negotiation Procedures

ATC ATM Transfer Capability

Recommendation 1.363.2  (09/97) 1



ATM
ATM-CEP
ATM-SDU
AUU

CEP

Cl

CID

CLP

CPS
CPS-INFO
CPS-PDU
CPS-PH
CPS-PP
CPS-SDU
CPS-UUI
HEC

LI

LM

LSB

MSB
OAM

OSF

PAD

PDU
QOS
RLP

SDL

SDuU

SLP

SN

SSCS
SSCS-PDU

uul
VCC

Asynchronous Transfer Mode
ATM Connection End Point
ATM Service Data Unit
ATM-User-to-ATM-User Indication
Connection End Point
Congestion Indication
Channel Identifier

Cell Loss Priority

Common Part Sublayer

CPS Interface Data

CPS Protocol Data Unit

CPS Packet Header

CPS Packet Payload

CPS Service Data Unit

CPS User-to-User Indication
Header Error Control

Length Indication

Layer Management

Least Significant Bit

Most Significant Bit
Operation and Maintenance
Offset Field

Padding

Protocol Control Information
Protocol Data Unit

Quiality of Service

Received (Cell) Loss Priority
Service Access Point
Specification and Description Language
Service Data Unit

Submitted (Cell) Loss Priority
Sequence Number

Service Specific Convergence Sublayer
SSCS Protocol Data Unit
Start Field

User-to-User Indication

Virtua Channel Connection

Recommendation 1.363.2  (09/97)



5 Conventions

The AAL type 2 receives from the ATM layer the information in the form of a 48-octet ATM Service Data Unit (ATM-
SDU). The AAL type 2 passesto the ATM layer information in the form of a48-octet ATM-SDU.

6 General framework of AAL type2

6.1 Structure of AAL type 2

The AAL type 2 is subdivided into the Common Part Sublayer (CPS) and the Service Specific Convergence Sublayer
(SSCS) as shown in Figure 1. For more detail, see Annex B.

SAP

A
. A

Service Specific Convergence Sublayer
(may be null)

SSCS

Primitives
A A

AAL

Common Part Sublayer

CPS

Common
Part

Y 4
v

SAP T1310250-97/d01

CPS  Common Part Sublayer
SAP  Service Access Point
SSCS Service Specific Convergence Sublayer

Figure 1/1.363.2 — Structure of the AAL type 2

Different SSCS protocols may be defined to support specific AAL type 2 user services, or groups of services. The SSCS
may also be null, merely providing for the mapping of the equivalent AAL primitives to the AAL type 2 CPS primitives
and vice versa. SSCS protocols are defined in separate Recommendations.

The AAL type 2 provides the capabilities to transfer AAL-SDUs from one AAL-SAP to one other AAL-SAP through the
ATM network (see Figure 2). The use of AAL type 2 on an ATM layer point-to-multipoint connection is for further
study.

AAL-SAP AAL-SAP

<o D

AAL-connection

AAL-entity AAL-entity
T1310260-97/d02
Point-to-point
ATM layer connection

Figure 2/1.363.2 — AAL type 2 connection
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The AAL type 2 users have the capability to select a given AAL-SAP associated with the QOS (for example, delay and
loss sensitivity) required to transport that AAL-SDU (see Figure 3). The AAL type 2 makes use of the service provided
by the underlying ATM layer. Multiple AAL connections may be associated with a single ATM layer connection,
alowing multiplexing at the AAL; multiplexing in the AAL type 2 occursin the Common Part Sublayer (CPS). The AAL
user selects the QOS provided by the AAL through the choice of the AAL-SAP used for data transfer.

AAL-SAP, AAL-SAP, AAL-SAP,
¢ (QOs,) ¢ (QOS,) ¢ (QOS,)

Service provided
to the AAL-users

e

\[//

AAL Layer

/

ATM-SAP,_ éTM—SAPn

Makes use of the
underlying ATM
Layer service

ATM Layer

T1310270-97/d03

NOTE — How QOS at the AAL-SAP is mapped into the ATM-SAP QOS in the event of multiplexing

in the AAL is for further study.

Figure 3/1.363.2 — Relation between AAL-SAP and ATM-SAP

6.2

Primitives provided by AAL type 2 for higher layer

The primitives that cross the AAL type 2 SAP are service-specific and contained in Recommendations that specify SSCS

protocols.

The SSCS may be null, merely providing for the mapping of the equivalent AAL primitives to CPS and vice versa. In this
case, the primitives for the AAL are equivalent to the AAL type 2 CPS primitives (see 7.2) but identified as
AAL-UNITDATA .request and AAL-UNITDATA .indication consistent with the primitive naming convention at a SAP.

6.3

Information flow acrossthe AAL-ATM boundary

The AAL type 2 makes use of the ATM layer services as defined in Recommendation 1.361 [1]. The primitives that cross
the ATM-SAP are defined in Recommendation 1.361 [1]. They are summarized in Table 1. In the event of any difference
between the following summary and the definitions in Recommendation 1.361, the definitions in Recommendation 1.361

pm

take precedence.
Table 1/1.363.2 — Primitives and parameters of the ATM layer
ATM-DATA | ATM-DATA
Parameter L Comments
request indication
ATM-SDU (INFO) m m 48 octets of ATM user data
ATM-User-to-ATM-User m m 1 bit of ATM user information
Indication (AUU) (Note)
Submitted Loss Priority (SLP) m - CLP=1 increases the probability that the ATM network
(Note) may discard the cell
Received Loss Priority (RLP) - m The CLP may have been modified by ATM network fr
"0" to "1"

Congestion Indication (CI) o] m Cl="1" indicates that congestion has been encountereq
(Note) either before transmission or during transfer

)

m Parameter mandatory
o Parameter optional
—  Parameter not present

NOTE — AUU, SLP and CI of ATM-DATA.request are set to "0" (see clause 10).

Recommendation 1.363.2
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7 General framework of AAL type 2 Common Part Sublayer (CPS)

7.1 Service provided by AAL type2 CPS

The AAL type 2 CPS provides the capabilities to transfer CPS-SDUs from one CPS user to one other CPS user through
an ATM network. Two types of CPS users are supported:

*  SSCSentities; and

e Layer Management.

The service offers peer-to-peer operation:

o datatransfer of CPS-SDUs of up to 45 (default) or 64 octets [see 9.1 b)];
«  multiplexing and demultiplexing of multiple AAL type 2 channels,

e CPS-SDU sequence integrity is maintained on each AAL type 2 channel.
The above serviceis non-assured, i.e.:

e integral CPS-SDU may be delivered or lost; and

e lost CPS-SDUswill not be corrected by retransmission.

The AAL type 2 CPS possesses the following characteristics:

«  TheAAL type 2 CPS connection is defined on an end-to-end basis as a concatenation of AAL type 2 channels.

NOTE — The concatenation of AAL type 2 channels requires a relay function within the Common Part Sublayer; details are for
further study.

e The AAL type 2 channel is a bidirectiona virtual channel. The same value of channel identifier value shall be used
for both directions.

The AAL type 2 channels are established over an ATM layer Permanent Virtual Circuit (PVC) or Switched Virtual
Circuit (SVC).
7.2 Primitives between AAL type 2 CPSand SSCS entities

The primitives provided by the AAL type 2 CPS for communication with SSCS entities are CPS-UNITDATA.request
and CPS-UNITDATA.indication. They are used for the data transfer.

The following parameters are defined.
CPSInterface Data (CPS-INFO)

This parameter specifies the interface data unit exchanged between the CPS and the SSCS entity. The interface datais an
integral multiple of one octet. The CPS Interface Data represents a complete CPS-SDU.

CPS User-to-User Indication (CPS-UUI)
This parameter is transparently transported by the CPS between peer CPS users.

The usage of parametersis summarized in Table 2.

8 Interaction with Management and Control Plane

8.1 Management Plane

811 Management Plane interaction with AAL type2 CPS User Plane

Layer Management provides the primitive MAAL-SEND.request to signal to the AAL type 2 CPS that the ATM Transfer
Capability [4] (ATC) in force for the ATM connection allows the submission of a CPS-PDU for transmission; this
primitive has no parameters. The AAL type 2 CPS also reports detected transmission errors to Layer Management

Recommendation 1.363.2  (09/97) 5



by means of the MAAL-ERROR.indication primitive that has a single parameter indicating the error number (type of

error, see Table 6).

To enable peer-to-peer AAL type 2 management communication via AAL type 2 channels, the primitive
MAAL-UNITDATA.request is used to deliver data from the Management Plane to the CPS transmitter. The primitive
MAAL-UNITDATA.indication is used to deliver data from the CPS receiver to the Management Plane. The following

parameters are defined:

CPS Interface Data (CPS-INFO)

This parameter specifies the interface data unit exchanged between the CPS and Layer Management. The interface datais

an integral multiple of one octet.

CPS User-to-User Indication (CPS-UUI)

This parameter is transparently transported by the CPS between peerLayer Management entities.

CPS Channel I dentifier (CPS-CID)

This parameter contains a Channel ldentifier (CID), it identifies the CPS connection for which this management

information is exchanged.

The usage of parametersis summarized in Table 3.

Table 2/1.363.2 — Primitives and parameters between the CPS and the SSCS

(CPS-UUI)

CPS CPSs
Parameter UNITDATA UNITDATA Comments
request indication
CPS-Interface Data (CPS-INFO) m m 1..45 (default) or 1..64 octets of CPS user data
[see9.1b)]
CPS-User-to-User Indication m m 5 bits of CPS user information (Note)

m  Parameter mandatory

NOTE - Only values "0" .. "27" are permitted.

Table 3/1.363.2 — Primitives and parameters between the CPS and Layer Management

MAAL- MAAL-
Parameter UNITDATA UNITDATA Comments

request indication
CPS- Interface Data m m 1..45 (default) or 1..64 octets of Layer Managem
(CPS-INFO) user data [see 9.1 b)]
CPS- User-to-User Indication m m 5 bits of Layer Management information (Note)
(CPS-UUI)
CPS-Channel Identifier m m An 8 bit CPS Channel Identifier indicating the
(CPS-CID) AAL type 2 channel on which the information wil

be or has been transmitted

m Parameter mandatory

NOTE — Only values "30" .. "31" are permitted.

Other interactions with the Management Plane are for further study.

6 Recommendation 1.363.2
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8.2 Control Plane

Interaction between the AAL type 2 and the Control Plane (C-plane) is outside the scope of this Recommendation. If the
AAL type 2 is used on a Switched Virtual Circuit (SVC) that has been established via Control Plane functions
(signalling), the SVC is established at the AAL type 2 level and not at the individual channel level contained within the
AAL type 2. Switching at the individual channel level within the AAL type 2 isfor further study.

9 Format and coding of AAL type 2 Common Part Sublayer (CPS)

This clause specifies the format and coding of the CPS-Packet and the packing of CPS-Packets into AAL type 2
CPSPDUs.

The coding conforms to the coding conventions specified in 2.1/1.361[1].

9.1 Format and coding of the CPS-Packet

A CPS-Packet consists of a 3-octet CPS-Packet Header (CPS-PH) followed by a CPS-Packet Payload (CPS-PP). The size
and positions of the fields of the CPS-Packet are shown in Figure 4.

I I Y | I T | | | 1 1 111 1 I\‘
CID LI Uul HEC CPS-INFO
N
CPS-Packet Header (CPS-PH) CPS-Packet Payload (CPS-PP)
CPS-Packet
" ) T1310280-97/d04
CID Channel Identifier (8 hits)
LI Length Indicator (6 bits)
uul User-to-User Indication (5 bits)
HEC Header Error Control (5 hits)
CPS-INFO Information (1 .. 45/64 octets)

Figure 4/1.363.2 — Format of AAL type 2 CPS-Packet

The CPS-PH consists of four fields:
a) Channel Identifier (CID)

The CID value identifies the AAL type 2 CPS user of the channel. The AAL type 2 channel is a bidirectiona
channel. The same value of channel identification shall be used for both directions.

The value "0" is not used for channel identification because the all zero octet is used for the padding function
(see9.2.2). Thevalues"1" .. "7" are reserved for use by the AAL type 2 and are specified in this Recommendation
(see Table 4).

Thevalues"8" .. "255" are used to identify the users of the AAL type 2 CPS; further discrimination between the two
types of users, i.e. SSCS and Layer Management, is provided by the UUI field [see item c) below].

Table 4/1.363.2 — Coding of the CID Field

CID value use
0 Not used
1 Reserved for Layer Management peer-to-peer procedures
2.7 Reserved
8..255 Identification of AAL type 2 CPS user entity

Recommendation 1.363.2  (09/97) 7



b)

0

d)

9.2

Length Indicator (LI)

The LI field is binary encoded with a value that is one less than the number of octetsin the CPS-Packet Payload. The
default maximum length of the CPS-Packet Payload is 45 octets; otherwise, the maximum length can be set to 64
octets.

The maximum length is channel specific, i.e. its value need not be common to al AAL type 2 channels. However,
for agiven CID value, all CPS-Packet payloads must conform to a common maximum value. This maximum length
is set by signalling or management procedures.

When the maximum length is 45 octets, LI values 45 ... 63 are not allowed.
User-to-User Indication (UUI)
The UUI field serves two purposes:

* to convey specific information transparently between the CPS users, i.e. between SSCS entities or between
Layer Management; and

* to distinguish between the SSCS entities and Layer Management users of the CPS (see range of permissible
valuesin Tables 2 and 3).

The 5-bit UUI field provides for 32 codepoints, "0" .. "31". Codepoints "0" .. "27" are available for SSCS entities,
codepoints "30" .. "31" are available to Layer Management, and codepoints "28" .. "29" are reserved for future
standardization.

The contents of the UUI field are used to transport the UUI parameters of the CPS-UNITDATA and
MAAL-UNITDATA primitives.

Header Error Control (HEC)

The transmitter shall calculate the remainder of the division (modulo 2), by the generator polynomial x> + x2 + 1, of
the product of x> and the contents of the first 19 bits of the CPS-PH. The coefficients of the remainder polynomial
shall be inserted in the HEC field with the coefficient of the x# term in the most significant bit of the HEC field.

The receiver uses the contents of the HEC field to detect errors in the CPS-PH.

Format and coding of the CPS-PDU

The CPS-PDU consists of a one octet start field and a 47-octet payload. The 48-octet CPS-PDU is the ATM-SDU. The
size and positions of the fields of the CPS-PDU are shown in Figure 5.

______ I I
- N N
Cell Header OSF P PAD
- N N
Start Field CPS-PDU Payload
CPS-PDU
T1310290-97/d05
OSF Offset Field (6 bits)
SN Sequence Number (1 bit)
P Parity (1 bit)
PAD Padding (0 to 47 octets)

Figure 5/1.363.2 — Format of CPS-PDU

Recommendation 1.363.2  (09/97)



921  CPS-PDU start field (STF)

The CPS-PDU header also isreferred to as the Start Field (STF). The STF consists of the following subfields:
a) Offset Field (OSF)

This field carries the binary value of the offset, measured in number of octets, between the end of the STF and the
first start of a CPS-Packet or, in the absence of afirst start, to the start of the PAD field. The value 47 indicates that
thereis no start boundary in the CPS-PDU payload. Values greater than 47 are not allowed.

b) Sequence Number (SN)
This bit is used to number (modulo 2) the stream of CPS-PDUs.
c) Parity (P)

Thisbit is used by the receiver to detect errorsin the STF. The transmitter sets this bit value such that the parity over
the 8-bit STF is odd.

9.2.2 CPS-PDU payload

The CPS-PDU payload may carry zero, one or more (complete or partial) CPS-Packets. Unused payload is filled with
padding octets coded with the value zero. A CPS-Packet may overlap one or two ATM cell boundaries. The overlap point
where the CPS-Packet becomes partitioned may occur anywhere in the CPS-Packet, including the CPS-Packet header.

NOTE - Example uses of the CPS-PDU payload are shown in Appendix I.

10 Procedure of AAL type 2 Common Part Sublayer (CPS)

The multiplexing function in the Common Part Sublayer merges several streams of CPS-Packets onto a single ATM
connection. The method of scheduling the different streams and the possible use of priorities is not specified in this
Recommendation.

The SDL system diagram is shown in Figure 6 and the SDL block structure in Figure 7. SDL symbol repertoire is given
in Figure 8.

The Common Part Sublayer receives CPS-SDUs from one or more SSCS transmitter processes. It multiplexes and packs
CPS-Packets constructed from these into CPS-PDUs. At the CPS receiver, the CPS-Packets are unpacked and
demultiplexed and passed to one of the SSCSreceivers.

The SDL diagrams of the procedures of the Common Part Sublayer are given in this clause. If there exists any difference
between the prose description also given in this clause and the SDL diagrams, the SDL diagrams take precedence.

NOTE - In the SDL diagrams of this clause, the octets in the CPS-PDU, i.e. the ATM cell payload, are numbered from "0" to "47".

Recommendation 1.363.2  (09/97) 9



indication
(CPS-INFO,CPS-UUI)

reques

System AAL_2 CPS [CPS-UNITDATA. ] S1(1)
t
[(CPS-INFO,CPS-UUI)

CPS-UNITDATA. :|

[MAAL—SEND.request ] AAL 2

LM MAAL-UNITDATA.request (CPS-INFO,CPS-CID,CPS-UUI) —
[MAAL—ERROR.indication (errnum) ]
MAAL-UNITDATA.indication (CPS-INFO,CPS-CID,CPS-UUI)

AAL2_DATA DEFINITIONS ::= & :

— - ! The system represents the
BEGIN t--| Common Part of the
CPS_SDU ::= OCTET_STRING(1:MAXLEN); AAL type CU
CPS_Packet ::= SEQUENCE {CPS_PH CPS_HEADER,

CPS_INFO CPS_SDU
b3 [ATM-DATA.indication
(INFO,AUU,RLP,CI)]
CPS_HEADER ::= SEQUENCE {CPS_CID BIT_STRING(8),
CPS_LI BIT_STRING(6),
CPS_UUI BIT_STRING(5),
CPS_HEC BIT_STRING(5)

3

CPS_PDU ::= SEQUENCE {CPS_PDU_STF  CPS_PDU_START_FIELD,
CPS_PDU_PLD CPS_PDU_PAYLOAD};

CPS_PDU_START_FIELD ::= SEQUENCE {OSF BIT_STRING(6),
SN BIT,
P BIT

3

CPS_PDU_PAYLOAD ::= SEQUENCE {PLD_DATA CPS_Packet_Segment(1:12),
PLD_PAD  OCTET_STRING(0:47)

b

CPS_Packet_Segment ::= OCTET_STRING (1:MAXLEN+3); /* segment of CPS_Packet */

[ATM-DATA .request
(INFO,AUU,SLP,CI)]

END

NOTE 1 — (N) denotes the dimension; (m1:m2) denotes the range of possible

dimension;

Signal
MAAL_SEND.request
MAAL_UNITDATA.request(CPS_INFO, CPS_CID, CPS_UUI);
MAAL_ERROR:.indication(errnum);
MAAL_UNITDATA.indication(CPS_INFO, CPS_CID, CPS_UUI);
CPS_UNITDATA.request(CPS_INFO, CPS_UUI);
CPS_UNITDATA.indication(CPS_INFO, CPS_UUI);
ATM_DATA.request(INFO, AUU, SLP, Cl);
ATM_DATA.indication(INFO, AUU, RLP, CI);

NOTE 2 - The specification of the variables of the AAL type 2 system makes use [of

the Abstract Syntax Notation one (ASN.1); no coding rules (e.g. Basic Encdding
Rules — BER) are used. The coding of the PDUs is pecified in clause 9.

ATM

T1313010-98/d06

Figure 6/1.363.2 — SDL system of the AAL type 2

Recommendation 1.363.2  (09/97)



Bloc AAL_2
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CPS

CPS

CPS-UNITDATA.
request
(CPS-INFO,CPS-UUI)

CPS-UNITDATA.
indication
(CPS-INFO,CPS-UUI)

CPS_XMT CPS_RCV

MAAL-SEND.request

MAAL-UNITDATA.request
(CPS-INFO,CPS-CID,CPS-UUI)

LM

MAAL-ERROR:.indicatio

n (errnum)

MAAL-UNITDATA.indication (CPS-INFO,CPS-CID,CPS-UUI)

ATM

ATM

[ATM-DATA.request (INFO,AUU,SLP,CI)]

[ATM-DATA.indication
(INFO,AUU,RLP,CI)]

B1(1)

T1310310-97/d07

Figure 7/1.363.2 — SDL block structure of the AAL type 2
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Block AAL_2 B2(2)

Block Process

Start Macro Call

State @ Macro Inlet

Input Signal Macro Outlet

Save Signal Connector

CUUUWUL

Output Signal — Text Extension
Action e Comment
Decision

Text

Implementation Option

T1310320-97/d08

Figure 8/1.363.2 — SDL symbol repertoire
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10.1 CPStransmitter
The operation of the CPS transmitter is modelled as a state machine consisting of the following states:

IDLE  The CPS-PDU is empty and the OSF in octet O contains the value "0"; the "combined use" Timer_CU is not
running.

PART Some CPS-Packet information is stored in the CPS-PDU and there is room for more; the "combined use"
Timer_CU isrunning.

FULL The CPS-PDU isfull; if the last CPS-Packet is overlapping into the next CPS-PDU, Timer_CU is running. The
process is awaiting Layer Management’'s MAAL-SEND.request primitive to allow the dispatch of the
CPS-PDU.

SEND Timer_CU expired but Layer Management has not yet sent the MAAL-SEND.request primitive to allow the
dispatch of the CPS-PDU.

The state transition diagram for the CPS transmitter is shown in Figure 9.

The description of the operations of the CPS transmitter makes use of the following state variables:
CPS-PDU A buffer is maintained to fill a CPS-PDU before submitting it to the ATM layer.
CPS-PH A buffer is maintained to construct a CPS-Packet Header.

ptrBUF This state variable points to the next free octet in the CPS-PDU buffer. The next CPS-Packet or the PAD
field starts here.

rem This state variable indicates the length of the current CPS-Packet remaining to be packed, i.e. the
CPS-Packet payload being put into the CPS-PDU(s).

part This state variable indicates the number of octets of the CPS-PP to be placed in the following one or
two CPS-PDUs.

split This state variable indicates the number of octets of the CPS-PH to be placed at the beginning of the next
CPS-PDU to complete an overlapping CPS-Packet Header.

seq This state variable is used to set the SN field of the next CPS-PDU transmitted.

permit This state variable, when "TRUE", indicates that Layer Management has given permission to transmit
a CPS-PDU.

tmp This state variable is used in an arithmetic calculation.

The description of the operations of the CPS transmitter makes use of the following timer:

Timer_CU  The "combined use" Timer_CU assures that CPS-Packets with one or more octets already packed wait at
most the duration of Timer_CU before being scheduled for transmission (actual transmission takes place
after receipt of a MAAL_SEND.request primitive from Layer Management).

NOTE 1 - If the underlying ATM connection requires the sending of a CPS-PDU every time that a MAAL-SEND.recpesvésir
(although no such requirement exists at this time), this timer might nadessary; in this case, setting the timer to "infinite" or not
setting the timer at all will give the desired results; however, this is not further defined in this Recommendation.

A CPS-Packet may overlap one or two CPS-PDU boundaries. When part of the CPS-Packet has filled a CPS-PDU
completely, the state variables "split" and "part” indicate the amount of overlapping. The respective values are
summarized in Table 5.

Table 5/1.363.2 — Values of state variables when CPS-Packets are overlapping CPS-PDU boundaries

" oplit" " part" Comments
0 0 No overlapping
0 1..64 (Complete or partial) CPS-PP ("part" octets) is overlapping
1.2 1.64 "split" octets of CPS-PH and complete CPS-PP ("part" octets) are overlapping

Recommendation 1.363.2  (09/97) 13
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T1310330-97/d09

1) CPS-UNITDATA.request or MAAL-UNITDATA.request received and "rem < 44",

2) CPS-UNITDATA.request or MAAL-UNITDATA.request received and "rem = 44".

3) MAAL-SEND.request received and "split = part = 0".

4) {MAAL-SEND.request received and the underlying ATM connection requires the sending of a CPS-Packet or {MAAL-

SEND.request received previously and CPS-UNITDATA.request or MAAL-UNITDATA.request received that exactly
fills the remainder of the CPS-PDU} or {MAAL-SEND.request received previously and Timer_CU expiry}.
5) MAAL-SEND.request received.

6) MAAL-SEND.request received and "split + part >47".

7) CPS-UNITDATA.request or MAAL-UNITDATA.request received and "rem + ptrBUF > 45".
8) MAAL-SEND.request received and "0 < split + part < 47".

9) CPS-UNITDATA.request or MAAL-UNITDATA.request received and "rem + ptrBUF < 45".
10) Timer_CU expiry.

11) CPS-UNITDATA.request or MAAL-UNITDATA.request received and "rem + ptrBUF > 45".
12) MAAL-SEND.request received.

13) CPS-UNITDATA.request or MAAL-UNITDATA.request received and "rem + ptrBUF < 45".

Figure 9/1.363.2 — State transition diagram for the CPS transmitter
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The SDL definition of the CPS-Packet transmitter processis shown in Figure 10.

1) When the CPS transmitter isin state IDLE and a CPS-SDU is passed:
»  from a SSCS transmitter with the CPS-UNITDATA.request primitive; or
»  from Layer Management with the MAAL-UNITDATA.request primitive,

the "combined use" Timer_CU is started and the CPS-Packet Header (CPS-PH) is constructed and copied into the
CPS-PDU. The UUI field in the CPS-Packet Header is set to the value of the CPS-UUI parameter. If this CPS-
Packet does not overlap into the next CPS-PDU, the complete CPS-SDU is copied into the CPS-PDU and the state
variable "ptrBUF" is modified appropriately. Otherwise, the current CPS-PDU is filled with the beginning of this
CPS-Packet and the state variable "part” is set as specified in Table 5.

When octets remain free for more CPS-Packets, the process progresses to state PART; otherwise, if Layer
Management has not given permission to send CPS-PDU, the process enters state FULL.

NOTE 2 — When in state IDLE, the Start Field (OSF, SN, and P) are already set.

NOTE 3 — When a CPS-Packet carrying a CPS-SDU of more than 44 octets is to be packed when in state IDLE, this CPS-Packet
will overlap into the next CPS-PDU.

2)  When the CPS transmitter isin state PART and a further CPS-SDU is passed:
»  from a SSCS transmitter with the CPS-UNITDATA.request primitive; or
»  from Layer Management with the MAAL-UNITDATA.request primitive,

the CPS-Packet Header (CPS-PH) is constructed. The UUI field in the CPS-Packet header is set to the value of the
CPS-UUI parameter. If this CPS-Packet does not overlap into the next CPS-PDU, the CPS-PH and the CPS-SDU
are copied into the CPS-PDU and the state variable "ptrBUF" is modified appropriately. Otherwise, the current CPS-
PDU is filled with the beginning of this CPS-Packet and the state variables "split" and "part” are set as specified in
Table 5.

When more octets remain free in the current CPS-PDU for more CPS-Packets, the process remains in state PART,;
otherwise, if Layer Management has not given permission to send CPS-PDU, the process enters state FULL.

When this CPS-Packet overlaps into the next CPS-PDU, the current CPS-PDU is filled with the beginning of this
CPS-Packet. The state variables "split" and "part” are set as specified in Table 5 and the "combined use" Timer_CU
isre-started; if Layer Management has not given permission to send CPS-PDU, the process enters state FULL.

NOTE 4 — This procedure also handles the case where the CPS-Packet begins in the last one or two octets of the CPS-PDU.

3) When the CPS transmitter is in state FULL, the process is awaiting the permission to send the CPS-PDU; this
isgiven by Layer Management with the MAAL-SEND.request primitive. Upon receipt of this primitive, the
CPS-PDU is passed to the ATM layer with the ATM-DATA.request primitive.

The Start Field of the next CPS-PDU is constructed. If the sum "part + split” is greater than or equal 47, the OSF
field is set to the value "47"; otherwise, the OSF field is set to "part+split". SN is assigned the value "seq" and "seq”
is incremented by "1" (modulo 2) and Parity is computed. If no CPS-Packet is overlapping into the new CPS-PDU
(state variables "part" and "split" are both "0"), the process enters state IDLE; otherwise, the remaining part of the
overlapping CPS-Packet is copied to the CPS-PDU and the state variable "ptrBUF" is adjusted accordingly. The
process then enters state PART or FULL depending on whether more than zero free octets remain in the CPS-PDU.

NOTE 5 — No primitives other than the MAAL-SEND.request is processed in state FULL. The fact that Timer_CU has expired is
remembered by the CPS transmitter.

NOTE 6 — When a CPS-Packet is overlapping into the next CPS-PDU, Timer_CU continues to run in state FULL; otherwise, it
is reset before entering state FULL.

Recommendation 1.363.2  (09/97) 15



4)

5)

6)

16

When Timer_CU expires while the process is in state PART, the process enters state SEND. In state SEND,
the process is awaiting the permission to send the CPS-PDU; this is given by Layer Management with the
MAAL-SEND.request primitive. Upon receipt of this primitive, the remaining octets in the CPS-PDU are set to all
zero (padding) and the CPS-PDU is passed to the ATM layer with the ATM-DATA.request primitive. Further
processing takes place as described in 3) above.

In state SEND, the CPS-PDU is not completely filled. If anew CPS-SDU is passed:
»  from a SSCS transmitter with the CPS-UNITDATA .request primitive; or
»  from Layer Management with the MAAL-UNITDATA.request primitive,

the CPS-Packet header (CPS-PH) is constructed. If this CPS-Packet does not overlap into the next CPS-PDU, the
CPS-PH and the complete CPS-SDU is copied into the CPS-PDU and the state variable "ptrBUF" is modified

appropriately.
When this CPS-Packet overlaps into the next CPS-PDU, the current CPS-PDU is filled with the beginning of this
CPS-Packet. The state variables "part" and "split" are set as specified in Table 5.

If there is still room for more CPS-Packets in the CPS-PDU, the process returns to state SEND; otherwise,
the process enters state FULL and Timer_CU is started if the CPS-Packet just processed overlaps into the next CPS-
PDU.

The receipt of a MAAL-SEND.request during states IDLE and PART is remembered by the CPS transmitter setting
the "permit" state variable.

On the other hand, if the underlying ATM connection requires the sending of a CPS-PDU every time a
MAAL-SEND.request is received, (although no such requirements exist at this time) then the empty or partially
filled CPS-PDU is filled with padding information, Timer_CU is stopped and the CPS-PDU is submitted to the
ATM layer as described in 3) above.
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Process CPS_XMT

C

part:=0
seq:=0
split:=0

permit := FALSE
[

Construct
STF

IDLE

CPS_T1(3)

MAAL-UNITDATA.

CPS-CID,CPS-UUI)

ptrBUF = 48

TRUE

move "tmp" octets
from CPS-INFO

active (Timer_CU)

PART

I
dcl snd_CID
| —
IDLE ,,r _IL(Note 2) FoLL ) (Noted)
[ / ]
CPS-UNITDATA.
request MAAL-SEND. MAAL-SEND. request
(CPS-INFO, request request (CPS-INFO,
CPS-UUI)
MAAL-UNITDATA. CPS-UNITDATA.
request . request
(CPS-INFO, Timer_CU (CPS-INFO,
CPS-CID,CPS-UUI) CPS-UUI)
[
snd_CID := CPS-CID
le— 1
set Timer_CU
Underlying ATM connection
Construct ] requires the sending of a
CPS Packet permit := TRUE CPS-PDU every time that a
Header MAAL-SEND.request is
¥ received (Note 3)
IDLE
move "rem" octets
fr(t)gq CCF%SFISLF,O set Timer_CU
at ptrBUF
[ [ »
ptrBUF := _
ptrBUF + rem 48 tmr?trllgUF

SEND

to CPS-PDU
at ptrBUF
[
. part :=
reset Timer_CU rem — tmp
l v
DCL ptrBUF, rem, seq Natural; D

DCL part, split, permit, tmp  Natural;

Timer Timer_CU;

NOTE 1 - Information offered from SSCS for transport may exceed the ATC of the
connection; treatment of this situation is not specified in this Recommendation.

NOTE 2 — The value "snd_CID" is associated with the Connection Endpoint Suffix
Access Point through which the CPS-UNITDATA.request primitive was received.

NOTE 3 — No such requirement exists at this time.

AN

T1313020-98/d10

Figure 10/1.363.2 (sheet 1 of 3) — SDL diagram for the CPS transmitter
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Process CPS_XMT CPS_T2(3)

I
dcl snd_CID
i _
PART /1 (Note 2)
,' L ___
[ ./ I |
CPS-UNITDATA.
request Timer CU MAAL-SEND. Underlying ATM connection
(CPS-INFO,CPS-UUI) - request requires the sending of a
CPS-PDU every time that a
MAAL-SEND.request is
MAAL-UNITDATA. TRUE received (Note 3)
request
(CPS-INFO,
CPS-CID,CPS-UUI)
| FALSE
snd_CID := CPS-CID SEND permit := TRUE reset Timer_CU
e T
Y ¢
fill CPS-PDU
C PART from ptrBUF
with "0"
INFO := CPS-PDU ATM-DATA.
AUU =0 request
_________ SLP:=0 | INFO, AUU,
I — |
1 dcl snd_CID Cl:=0 i | SLP, CI)
SEND / 1(Note2 | [
)/ 1 |
K (Note 4) -+ )
| - 1 mmmeeaan J permit := FALSE
CPS-UNITDATA.
request MAAL-SEND. I
(CPS-INFO,CPS-UUI) request
Construct

STF
MAAL-UNITDATA.
request
(CPS-INFO,
CPS-CID,CPS-UUI)

| FALSE

move "split" octets
from CPS-PH
to CPS-PDU
at ptrBUF

[
ptrBUF := split + 1
C IDLE part :=0 split:= 0
part:=0

snd_CID := CPS-CID

D —

AN

NOTE 2 — The value "snd_CID" is associated with the Connection Endpoint Suffi
the Access Point through which the CPS-UNITDATA.request primitive was receiv
NOTE 3 — No such requirement exists at this time.

NOTE 4 - Layer Management may require that the SLP parameter of the
ATM-DATA. request primitive be set to "1".
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Figure 10/1.363.2 (sheet 2 of 3) — SDL diagram for the CPS transmitter
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Process CPS_XMT CPS_T3(3)

Construct
CPS Packet
Header

Construct
STF

rem =

part + split > 47 length (CPS-INFO)

) 3 construct CPS-PH.CID := snd_CID
Cpspa'i't:’f's?)ﬁ‘t': = CPS-PDU.OSF = 47 the — CPS-PH.UUI := CPS-UUI
CPS-PH CPS-PH.LI :=rem-1
»
:
) W compute
CPS-PDU.SN = seq CPS.PH HEC

compute
STF Igarity prBUF > 45
part := rem
split :=
Seq = trBUF — 45
(seq + 1) mod 2 P
move 3 octets move "3-split" octets
_ from CPS-PH from CPS-PH
PUBUF =1 to CPS-PDU to CPS-PDU
rem := part at ptrBUF at ptrBUF
ptrBUF := )
ptrBUF + 3 set Timer_CU

T1313040-98/d12

Figure 10/1.363.2 (sheet 3 of 3) — SDL diagram for the CPS transmitter
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10.2  CPSreceiver

The operation of the CPS receiver is modelled as a state machine consisting of the following single state:
IDLE There exists only one state; the process returns here after each transition.

The description of the operations of the CPS receiver makes use of the following state variables:

INFO_buffer The buffer is used to temporarily store or reassemble a split CPS-Packet payload.

PH_buffer A buffer is maintained to assist in the analysis of a CPS-Packet header.

expct This state variable indicates the amount expected at the beginning of the next CPS-PDU to complete
an overlapping CPS-Packet payload.

len This state variable indicates the length of a CPS-Packet payload.

split This state variable indicates the number of octets of the CPS-PH still expected at the beginning of the

next CPS-PDU to complete an overlapping CPS-Packet header.

PtrEXT This state variable is a pointer into the CPS-PDU where the information next to be processed is
located.

seq This state variable is the next expected sequence number and assists in verifying the SN field of
consecutive CPS-PDUSs.

The CPS receiver maintains the following parameters:;

Max_CPS-SDU_L ength This parameter indicates the maximum size CPS-SDU, in octets, that is transported
on any AAL type 2 channel of an ATM connection. This parameter can take on the
values"45" or "64" and is set by the signalling or management procedures.

Max_SDU_Deliver_Length This parameter indicates the maximum size CPS-SDU, in octets, that is transported
on a particular AAL type 2 channel. It aso indicates the maximum size CPS-SDU
that may be delivered to the corresponding CPS user. At areceiver, the value of this
parameter is compared to the length of each CPS-SDU before it is delivered. Any
CPS-SDUs that have a length greater than Max_SDU_Deliver_Length are discarded
and the event is reported to Layer Management. This parameter can take on the
values "45" or "64" and is set by signaling or management procedures. The
following inequality must be maintained:

Max_SDU Del i ver _Length < Max_CPS- SDU Lengt h.

The SDL definition of the CPS receiver processis shown in Figure 11.

1) Upon receipt of a CPS-PDU with the ATM-DATA.indication primitive, the Start Field is verified; if the Parity
isincorrect, the error is signalled to Layer Management and the CPS-PDU is discarded. Any partially received CPS-
Packet awaiting its overlapping second or third part is discarded as well.

2) If the SN field of the CPS-PDU indicates a sequence error, this is signalled to Layer Management. Any partially
received CPS-Packet awaiting its overlapping second or third part is discarded. If the OSF of the CPS-PDU contains
the value "47" no further information can be extracted from the CPS-PDU; otherwise, state variable "ptrEXT" is set
according to the OSF field (i.e. OSF + 1).

3) If the CPS-PH is overlapping the CPS-PDU boundary (i.e. state variable split is non-zero), the verification of the
OSF has to be deferred until the entire CPS-Packet header is processed. Therefore, one or two octets (depending on
the state variable "split") are appended to the PH_buffer and the HEC is verified. If the verification fails, Layer
Management is notified, the partially received CPS-Packet is discarded and extraction of further information
continues at the octet indicated by the OSF field of the STF (i.e. ptrEXT is set to OSF + 1).
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4)

5)

6)

7)

8)

9)

10)

If the HEC verification did not detect any transmission errors, the LI field of the CPS-Packet Header is used to
determine the length of the CPS-Packet payload. Thisis used to set the state variable "expct".

If payload octets for an overlapping CPS-Packet are expected (state variable "expct” is non-zero) and the length
expected exceeds the remaining octets of the CPS-PDU, the OSF field is compared to the value "47". If equal, al
remaining octets from the CPS-PDU payload are copied to the INFO_buffer and the state variable "expct” is set to
the amount still outstanding. Processing of this CPS-PDU is complete.

If the OSF field is not equal to the value "47", Layer Management is notified and the partially received CPS-Packet
is discarded. If the OSF field is less than the value “47”, extraction of further information continues at the octet
indicated by the OSF field of the STF (i.e. ptrEXT is set to @3-

If the length expected does not exceed the remaining octets of the CPS-PDU, the final part of an overlapping CPS-
Packet is expected. If no CPS-Packet is being reassembled, the expected number of octets is "0". The OSF is
compared with the expected number of octets. If they are not equal, Layer Management is notified, the partially
received CPS-Packet is discarded and extraction of further information continues at the octet indicated by the OSF
field of the STF (i.e. ptrEXT is set to OSFL).

If the final part of an overlapping CPS-Packet is expected, this part is appended to the information already in the
INFO_buffer which now represents a complete CPS-SDU. If the length of this CPS-SDU exceeds the length
indicated in Max_SDU_Deliver_Length, the CPS-SDU is discarded and Layer Management is notified. On the other
hand, if the UUI field is in the range "0" ... "27", this information is passed to the CPS user with the
CPS-UNITDATA.indication primitive; otherwise, if the UUI field is in the range "30" ... "31", this information is
passed to the Layer Management with the MAAL-UNITDATA.indication primitive.

NOTE 1 - The information delivered consists of the CPS-SDU passed in the CPS-INFO parameter and the user-to-user
information passed in the CPS-UUI parameter of the respective primitives. The CPS-CID is delivered to Layer Management.

If there are still some octets |eft to be processed and the octet pointed to by "ptrEXT" is"0", this octet belongs to the
PAD field; therefore, processing of the CPS-PDU is complete.

If there are still some octets left to be processed and the octet pointed to by "ptrEXT" is non-zero, the next three
octets are assumed to be a CPS-Packet header. These are copied into the state variable "PH_buffer" and the HEC is
verified. If this verification fails, Layer Management is notified and the rest of the CPS-PDU is discarded.

NOTE 2 — If the end of a CPS-PDU is discarded, any overlapping CPS-Packet is lost.

If there are fewer than three octets left and the octet pointed to by "ptrEXT" is non-zero, the part available is copied
to the PH_buffer and the state variable "split" is set to "1" or "2" depending on whether 1 or 2 octets are still
missing. No HEC verification is possible at this time and processing of this CPS-PDU is compl ete.

If the HEC verification did not detect any transmission errors, the LI field of the CPS-Packet header is used to
determine the length of the CPS-Packet payload. If the length does not exceed the remaining octets of the CPS-PDU,
the CPS-Packet is copied to the INFO_buffer. If the length of this CPS-SDU exceeds the length indicated in
Max_SDU_Déliver_Length, the CPS-SDU is discarded and Layer Management is notified. On the other hand, if the
UUIl field is in the range "0" .. "27", this information is passed to the CPS user with the
CPS-UNITDATA.indication primitive; otherwise, if the UUI field is in the range "30" ... "31", this information is
passed to the Layer Management with the MAAL-UNITDATA.indication primitive. After adjusting the state
variable "ptrEXT" processing continues with 7) above.

NOTE 3 — The information delivered consists of the CPS-SDU passed in the CPS-INFO parameter and the user-to-user
information passed in the CPS-UUI parameter of the respective primitives. The CPS-CID is delivered to Layer Management.

If the length of the CPS-Packet payload indicates more than the still available unprocessed octets in the current CPS-
PDU, the remaining part of the CPS-PDU is copied to the INFO_buffer. State variable "expct" is set to the amount
till outstanding. Processing of the CPS-PDU is complete.
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Process CPS_RCV CPS_R1(2)

IDLE
e
ATM-DATA. ! (Note)
— indication 1
et =D (INFO, AUU, !
SF; o RLP, Cl) !
q-= PLrEXT :=
[ split + 1
verify Parity split:=0
reset INFO_buffer of INEO.STE
reset PH_buffer I
expct =
len :=
Parity correct PH_buffer.LI + 1
IDLE 2
FALSE PtrEXT +
expct > 48
— FALSE
MAAL-ERROR. PUEXT =1
indication (1) (seq Sf;‘) od 2
append
ggEC)t(II "48 — ptrEXT"octets
p to INFO_buffer

from INFO[ptrEXT]

|

I TRUE
seq =
(INFO.SN + 1) mod 2
FALSE

append TRUE] expct :=
MAAL-ERROR. "split” octets expct — 48 + ptrEXT|
indication (0) from INFO[1]
to PH_buffer
| v
append
Cancel check MAAL-ERROR. "expct” octets IDLE
REASM PH_buffer. HEC indication (2) from INFO[ptrEXT]
to INFO_buffer
[ N I
|
IDLE PH_buffer.HEC Cancel Deliver
correct REASM CPS-SDU
[
MAAL-ERROR.
indication (7)
split:=0
reset PH_buffer
MAAL-ERROR. PtrEXT :=

DCL ptrEXT, len, seq Natural; indication (3) INFO.OSF + 1
DCL expct, split Natural;

NOTE — The parameters AUU, RLP, and Cl are

ignored. Whether unexpected values of the parameters IDLE
RLP and Cl need to be conveyed to Layer

Management is for further study.
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Figure 11/1.363.2 (sheet 1 of 2) — SDL diagram for the CPS receiver
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Process CPS_RCV

PrEXT < 48

TRUE

append
"48 — ptrEXT" octets
from INFO[ptrEXT]
to PH_buffer

append 3 octets
from INFO[ptrEXT]
to PH_buffer

split :=
PtrEXT — 45

PrEXT :=
PtrEXT + 3

IDLE

check
PH_buffer.HEC

PH_buffer.HEC
correct

MAAL-ERROR.
indication (4)

len =
PH_buffer.LI + 1

reset PH_buffer

!

len + ptrEXT
> 48

FALSE

CPS_R2(2)

len >
Max_SDU_Deliver_Length

CPS-INFO := INFO_buffer
CPS-UUI := PH_buffer.UUI
CPS-CID := PH_buffer.CID

Deliver
CPS-SDU
TRUE
0..27 28...29 30...
|

31

PH_buffer.CID
associated with a SAP,
(Note 2)

indication

CPS-UUI)
TRUE

MAAL-UNITDATA.

(CPS-INFO, CPS-CID,

indication (9)

MAAL-ERROR.

MAAL-ERROR.
indication (8)

CPS-UNITDATA.
MAAL-ERROR. indication
indication (5) (CPS-INFO,
CPS-UUI)
[ v v »le
_____ A
(Note 1) -~

reset INFO_buffer

CPS-INFO := INFO_buffer
CPS-UUI := PH_buffer.UUI

reset PH_buffer

IDLE

append "len" octets
from INFO[ptrEXT]
to INFO_buffer

expct:=
len + ptrEXT — 48

MAAL-ERROR.
indication (6)

reset INFO_buffer
reset PH_buffer

expct:=0
split:=0

. append
Deliver "48 — ptrEXT"octets
CPS-SDU from INFO[ptrEXT]
to INFO_buffer
[ L2
PtrEXT :=
PtrEXT + len IDLE

NOTE 1 — The PH_buffer.CID field determines the
destination process of this signal.

NOTE 2 — No SAP is associated for a CID that is reser
or would lead to exceeding the maximum allowed number
of simultaneously active CPS connections.

T1313060-98/d14

Figure 11/1.363.2 (sheet 2 of 2) — SDL diagram for the CPS receiver
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10.3 Summary of error indicationsto Layer Management

The error indications to Layer Management are summarized in Table 6.

Table 6/1.363.2 — Error indications to Layer Management

(errnum) Error indicated

0 The parity of the STF indicates transmission errors; the complete CPS-PDU was discarded.

1 The sequence number of the STF iswrong; if the OSF is less than 47, processing starts at the octet pointed
to by the OSF, otherwise the complete CPS-PDU is discarded.

2 The number of octets expected for a CPS-Packet overlapping into this CPS-PDU does not match the
information contained in the STF; if the value of the OSF is less than 47, processing starts at the octet
pointed to by the OSF.

The OSF of the STF contains avalue 48 or greater; the complete CPS-PDU is discarded.
The Header Error Control (HEC) Code of a CPS-Packet header indicates transmission errorsin the
CPS-Packet header; the unprocessed information in the CPS-PDU is discarded.

5 The length of the received CPS-Packet Payload (CPS-SDU) exceeds the maximum length indicated in
"Max_SDU_Deliver_Length".

6 A partial CPS-Packet has been received previously and must be discarded due to errors detected before the
reassembly of the CPS-Packet could be compl eted.

7 The Header Error Control (HEC) Code of a CPS-Packet header that was overlapping a CPS-PDU boundary
indicates transmission errors in the CPS-Packet header; if the value of the OSF is less than 47, processing
starts at the octet pointed to by the OSF.

8 The UUI field in the received CPS-Packet header contains avalue ("28" or "29") that is reserved for future
standardization.

9 The CID valuein the received CPS-Packet header is not associated with a SAP (Note).

NOTE — No SAP is associated for a CID value that is reserved or would lead to exceeding the maximum allowed n
simultaneously active CPS connections.

umber of

11 Summary of parametersand valuesfor the AAL type?2

Determination of the values, the system resources listed in Table 7 must be made before individual AAL type 2 channels
can be established. Such determination may be made via provisioning or signalling in a manner outside the scope of this
Recommendation. In the absence of provisioning or signalling (ATM level control), the default values apply. The values
of these AAL type 2 system parameters may differ from one ATM VCC to another.

Table 7/1.363.2 — Parameters for the AAL type 2 system

Significance Parameter Per mitted values Default value
Peer-to-peer Maximum number of multiplexed channels 1to 255 255
Maximum length of a CPS-SDU 45 or 64 octets 45
(Max_CPS-SDU_Length)
Transmitter Value of the "combined use" Timer_CU For further study| For further stud

Determination of the values for the channel resources listed in Table 8 must be made before individual AAL type 2
channel is established (or during channel establishment). Such determination may be made via provisioning or signaling
in a manner outside the scope of this Recommendation. In the absence of provisioning or signaling (ATM level control),
the default values apply. The values of these AAL type 2 system parameters may differ from one channel to another.
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Table 8/1.363.2 — Parameters for the AAL type 2 channel

Significance Parameter Permitted values Default value
Peer-to-peer Maximum length of a CPS-SDU 45 or 64 octets 45 octets
(Max_SDU_D¢dliver_Length)
Annex A
Data unit naming convention
Details of the data unit naming convention are given in Figure A.1.
AAL-SAP
N
. A A
AAL-SDU
Service
Specific 8
Convergence SSCS-PDU SSCS-PDU 9)
Sublayer (SSCS) Header (if present) SSCS-PDU payload Trailer (if present)
SSCS-PDU
< >
No SAP defined between SSCS and CPS v
A
-
CPS-SDU <
<
CPS-Packet CPS-Packet Payload
Header (CPS-PH) (CPS-PP)
%
a
Common Part CPS-Packet o
Sublayer (CPS) < >
Start Field
(STF) CPS-PDU payload
CPS-PDU
< >
ATM-SAP
N \ 4 Y
. A
ATM-SDU
=
ATM . I ';:
Layer Cell Cell information field
header (Cell payload)
ATM-PDU = ATM-Cell
< >
A 4

Figure A.1/1.363.2 — Data unit naming conventions for the AAL type 2
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Annex B

Functional modél for the AAL type2

For the AAL type 2, the functionality of the SSCS may provide only for the mapping of the equivalent primitives of
the AAL to the CPS and vice versa. On the other hand, the SSCS may implement functions such as assured data transfer.
Such functions, however, are not shown in Figures B.1 and B.2.

NOTE - Interactions with Layer Management are not shown in this model.

The functional model of the AAL type 2 at the transmitter side is shown in Figure B.1. The model consists of severa
blocks that cooperate to provide the AAL type 2 service.

AAL-CEP AAL-SAP

y

SSCS

SSCS

CID=z

SSCS

CID

SSCS

CID =x

CPS-UNITDATA.request

AAL

Plane Management
Layer Management

CPS

CPS

ATM-CEP ATM-SAP

A ATM-DATA request
v \ 4
T1310440-97/d16

Figure B.1/1.363.2 — Functional model for the transmitter of the AAL type 2

The functional model of the AAL type 2 at the receiver side is shown in Figure B.2. The model consists of severa blocks
that cooperate to provide the AAL type 2 service.

AAL-CEP
AAL-SAP

SSCS

=y

CiD=1z
SSCS

SSCS !

X

CID

SSCS

CID

AAL

I CPS-UNITDATA.indication

Plane Management
Layer Management

CPS

CPS

ATM-CEP -
ATM-SAP ATM-DATA.indication

v v
T1310450-97/d17

Figure B.2/1.363.2 — Functional model for the receiver of the AAL type 2
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Appendix |

Example of packing CPS-Packetsinto ATM cells

1.1 Multiplexing and packing of equal length CPS-Packets

Figure 1.1 shows a case where equal length CPS-Packets are submitted to the Common Part Sublayer for multiplexing and
packing. Whether the CPS-Packets originate from a single CPS user (e.g. an SSCS entity) or from severa is not
discernible in the figure; for the discussion of the packing rules, thisisirrelevant.

The chosen lengths of the CPS-SDUs allow the following observations:

a) The first two CPS-SDUs (i.e. SSCS-PDUs) are placed into CPS-Packets that fit entirely into the first CPS-PDU
(ATM cdll payload).

b) The 3rd CPS-SDU placed in its CPS-Packet does not fit in the remaining part of the first CPS-PDU; therefore, it has
to be split between the first and the second CPS-PDUs. The full length of the CPS-Packet is indicated in the CPS-
Packet header in the first cell; the STF of the following CPS-PDU points to the next CPS-Packet header and, thus,
can be used to verify the length of the remaining part of the 3rd CPS-Packet.

¢) Only asingle octet of the 5th CPS-Packet overlapsinto the 6th CPS-PDU.

NOTE — The amount CPS-Packet payload that overlaps can be of any size between 1 to 45 or 64 octets; also 1 or 2 octets of
the CPS-Packet header can overlap into the next CPS-PDU.

Table 1.1/1.363.2 — Start and End Octets for equal length CPS-Packets

CPS-Packet

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Length of SDU Octet 16 16 16 16 16 16 16 16 16 16 16 16 16 16

Start of PDU/Octet | 1/01 | 1/20 | 1/39 | 2/11 | 2/30 | 3/02 | 3/21 | 3/40 | 4/12 | 4/31 | 5/03 | 5/22 | 5/41 | 6/13
CPS-PH

Start of CPS- | PDU/Octet | 1/04 | 1/23 | 1/42 | 2114 | 2/33 | 3/05 | 3/24 | 3/43 | 4/15 | 4/34 | 5/06 | 5/25 | 5/44 | 6/16
PP

End of CPS-PP | PDU/Octet | 1/19 | 1/38 | 2/10 | 2/29 | 3/01 | 3/20 | 3/39 | 4/11 | 4/30 | 5/02 | 5/21 | 5/40 | 6/12 | 6/31
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1.2 Multiplexing and packing of different length CPS-Packets

Figure 1.2 shows the situation where various length CPS-Packets are submitted to the Common Part Sublayer for
multiplexing and packing. Whether the CPS-Packets originate from a single CPS user (e.g. an SSCS entity) or from
several isnot discernible in the figure; for the discussion of the packing rules, thisisirrelevant.

Under the assumption that the maximum CPS-SDU length is 45 octets, chosen lengths of the CPS-SDUs alow the
following observations:

a) Thefirst two CPS-SDUs are derived from segmenting larger SSCS-SDUSs. The first maximum size CPS-SDU does
not fit into a single CPS-PDU; even when the CPS-Packet header is at the beginning of the CPS-PDU payload, the
last octet overlaps into the second CPS-PDU.

b) Only the CPS-Packet header of the 4th CPS-Packet can be placed in the second CPS-PDU. The complete
CPS-Packet payload (CPS-SDU) is transmitted after the STF of the 3rd CPS-PDU.

¢) The 6th CPS-Packet is of such a length and happens to be packed at such an opportunity that it fills a CPS-PDU
completely.

d) After the 7th CPS-Packet is filled into a CPS-PDU, two octets remain. These two octets are used to transmit part of
the 8th CPS-Packet header, the remaining octet of the CPS-Packet header as well as the 34 octets of CPS-Packet
payload are carried in the next CPS-PDU.

€) Assuming that no further CPS-SDUs arrive after the eight CPS-Packets shown in the figure, the 6th CPS-PDU needs
to befilled with PAD octets before it can be transmitted within the assumed time constraints.

f)  The STF in the header of the last CPS-PDU points to the location of the first PAD octet because there is no start of a
CPS-Packet (CPS-Packet header) in this CPS-PDU.

NOTE — With the maximum CPS-SDU length restricted to 45 octets, at least either the beginning or the end of a CPS-Packet is
always present in a CPS-PDU.

Table 1.2/1.363.2 — Start and End Octets for different length CPS-Packets

CPS-Packet

1 2 3 4 5 6 7 8

Length of SDU Octet 45 19 18 22 22 44 42 34

Start of PDU/Octet | 1/01 | 2/02 | 2/24 | 2/45 | 3/23 | 4/01 | 5/01 | 5/46
CPS-PH

Start of CPS- | PDU/Octet | 1/04 | 2/05 | 2/27 | 3/01 | 3/26 | 4/04 | 5/04 | 6/02
PP

End of CPS-PP | PDU/Octet | 2/01 | 2/23 | 2/44 | 3/22 | 3/47 | 4/47 | 5/45 | 6/35
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1.3 Multiplexing and packing of maximum length CPS-Packets

Figure 1.3 shows the situation where maximum length CPS-Packets (64 octet CPS-SDU) are submitted to the Common
Part Sublayer for multiplexing and packing. Whether the CPS-Packets originate from a single CPS user (e.g. an SSCS
entity) or from several is not discernible in the figure; for the discussion of the packing rules, thisisirrelevant.

The chosen lengths of the CPS-SDUs allows the following observations:

a) The first maximum size CPS-SDU does not fit into a single CPS-PDU; even when the CPS-Packet header is at the
beginning of the CPS-PDU payload, 20 octets overlap into the second CPS-PDU.

b) The 3rd maximum size CPS-SDU starts towards the end of the 3rd CPS-PDU; the 4th CPS-PDU contains only the
STF and 47 octets of CPS-SDU data. The 5th CPS-PDU carries the final part of the 3rd CPS-SDU.

Table 1.3/1.363.2 — Start and End Octets
for maximum length CPS-Packets

CPS-Packet

1 2 3 4

Length of SDU Octet 64 64 64 64

Start of PDU/Octet| 1/01| 2/21] 3/41 5/14
CPS-PH

Start of CPS- | PDU/Octet| 1/04| 2/24 3/44 5/1f
PP

End of CPS-PR PDU/Octgt 2/20 3/40 5/13 6433

NOTE - Even in the absence of arriving CPS-SDUs it might be required to transmit a CPS-PDU (e.g. when the ATC is set to DBR).
In such a situation, a CPS-PDU whose 47-octet payload consists entirely of PAD octets after the STF (which has the @&} set to z
is transmitted; this is however not illustrated in this Appendix.
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Appendix Il

Protocol Implementation Confor mance Statement (PICS) Proforma

(This Appendix does not form an integral part of this Recommendation. It is only normative in the sense that if a Protocol
Implementation Conformance Statement is made, this proforma shall be used. For the purpose of making such a
statement, this Appendix may be copied without further permission.)

.1 I ntroduction

Prior to the conformance testing and the interoperability testing of Implementations Under Tests (IUTS), it is hecessary to
have the PICS (Protocol Implementation Conformance Statement) document for an implementation.

This particular PICS deal s with the implementation of the B-ISDN ATM Adaptation Layer Type 2 Specification.
11.L1.1  Scope

This Appendix provides the PICS proforma for the B-ISDN ATM Adaptation Layer Type 2, in compliance with the
relevant requirements, and in accordance with the relevant guidelines, given in Recommendation X.296 [3].

11.1.2 Normative r eferences

[1]  ITU-T Recommendation X.290 (1995), OS conformance testing methodology and framework for protocol
Recommendations for ITU-T applications — General concepts.

2] ITU-T Recommendation X.296 (1995), OSI conformance testing methodology and framework for protocol

Recommendations for ITU-T applications — Implementation conformance statements.

1.1.3  Abbreviations

This Appendix uses the following abbreviations.
ATM Asynchronous Transfer Mode

CID Channel Identifier

CPS Common Part Sublayer

FCP Format and Coding for CPS-Packet
FCU Format and Coding for CPS-PDU

HEC Header Error Control

OSF Offset field

PDU Protocol Data Unit

PH Packet Header

RC Receiver

S<i>  Supplementary information number i
SAR Segmentation and Reassembly (Sublayer)
SbuU Service Data Unit

SN Sequence Number

SSCS  Service Specific Convergence Sublayer

IuT Implementation Under Test
LI Length Indicator
M Mandatory

N/A Not applicable

NOT item not supported; absence of item
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0] Optional

O.<n> Optional, but, if chosen, support is required for either at least one or only one of the options in the group
labelled by the same numera <n>

STF Start Field

SUT System Under Test

TX Transmitter

uul User-to-User Indication

X.<i>  Exceptiona information humber i
.14  Conformance statement

The supplier of a protocol implementation which is claimed to conform to the B-ISDN ATM Adaptation Layer Type 2
Specification is required to complete a copy of the PICS proforma provided in I1.2 and is required to provide the
information necessary to identify both the supplier and the implementation.

1.2 PICS Proforma

11.2.1  Identification of the PICS Proforma Corrigenda

Identification of corrigenda applied to this PICS proforma Rec. 1.363.2 (1997)
Cor.:

Cor.:

11.22  Instructionsfor completing the PICS Proforma

The PICS Proforma is a fixed-format questionnaire. Answers to the questionnaire should be provided in the rightmost
columns, either by simply indicating a restricted choice (such as Yes or No), or by entering a value or a set of range of
values.

A supplier may also provide additional information, categorized as exceptional or supplementary information. This
additional information should be provided as items labelled X.<i> for exceptional information, or S.<i> for supplemental
information, respectively, for cross-reference purposes, where <i> is any unambiguous identification for the item. An
exception item should contain the appropriate rational.

The supplementary information is not mandatory and the PICS is complete without such information. The presence of
optional supplementary or exception information should not affect test execution, and will in no way affect
interoperability verification.

NOTE — Where an implementation is capable of being configured in more than one way, a single PICS may be able to describe all
such configurations. However, the supplier has the choice of providing more than one PICS, each covering some subset of the
implementation's configuration capabilities, in case this makes for easier or clearer presentation of the information.

11.2.3  Ildentification of theimplementation
Implementation Under Test (1UT)
Identification

IUT Name:

IUT Version:

System Under Test

SUT Name:
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Hardware Configuration:

Operating System:

Product Supplier

Name:

Address:

Telephone Number:

Facsimile Number:

Email Address (optional):

Additional Information:

Client

Name:

Address:

Telephone Number:

Facsimile Number:

Email Address (optional):

Additional Information:

PICS Contact Person

Name:

Address:

Telephone Number:

Facsimile Number:

Email Address (optional):

Additional Information:

Identification of the protocol

This PICS proforma applies to the following Appendix:
— ITU-T Recommendation 1.363.2, "B-ISDN ATM Adaptation Layer Specification: Type 2 AAL".

11.24  Global Statement of Conformance
The implementation described in this PICS meets all of the mandatory requirements of the reference protocol.

Yes

No

NOTE — Answering "No" indicates non-conformance to the specified protocol. Non-supported mandatory capabilities are to be
identified in the following tables, with an explanation in the comments section of each table of why the implementation is
non-conforming.
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11.24.1 Roles

Item Item description Reference Status Support
number

R1 Transmitter and Receiver 7.1 M

11.2.4.1.1 Proceduresof the AAL type 2 Common Part Sublayer (Transmitter)

Item
Protocol feature Reference Status Support
number

X1 Is the sequence number in the Start Field incremented by “1” 9.2.1b) M Yes_ No_
(modulo 2) when each PDU is transmitted? X_  S_

TX2 Does the transmitter set the parity bit value such that the parity qu&@.1 c) M Yes_ No_
the 8-bit Start Field is odd? X S

TX3 When IUT is in state IDLE and a CPS-UNITDATA.request is madé0.1 1), Figure 10 [ M Yes_ No_
is a CPS Packet constructed? (sheet 1 of 3) X_ S_

TX4 When IUT is in state IDLE and a CPS-UNITDATA.request is madé0.1 1), Figure 10 [ M Yes_ No_

(Note 1) is Timer_CU set? (sheet 1 of 3) X_  S_

TX5 When IUT is in state IDLE and a MAAL-UNITDATA.requestis |10.1 1), Figure 10 (M Yes_ No_
made, is a CPS Packet constructed? (sheet 1 of 3) X_ S_

TX6 When IUT is in state IDLE and a MAAL-UNITDATA.requestis |10.1 1), Figure 10 (M Yes_ No_

(Note 1) made, is Timer_CU set? (sheet 1 of 3) X_  S_

TX7 When IUT is in state IDLE and a CPS-UNITDATA.request is madé0.1 1), Figure 10 [ M Yes_ No_
a CPS Packet is constructed, and more than zero octets remain fiisbeéet 1 of 3) X S
the current CPS-PDU for more CPS-Packets, does the IUT progfess
to state PART?

TX8 When IUT is in state IDLE and a MAAL-UNITDATA.requestis |10.1 1), Figure 10 (M Yes_ No_
made, a CPS Packet is constructed, and more than zero octets nestadet 1 of 3) X S
free in the current CPS-PDU for more CPS-Packets, does the IUT
progress to state PART?

TX9 When IUT is in state IDLE and a CPS-UNITDATA.request is madé0.1 1), Figure 10 [ M Yes_ No_
a CPS Packet is constructed, and the current CPS-PDU is filled | (sheet 1 of 3) X S
exactly, does the IUT progress to state FULL and reset Timer_ClU?

TX10 When IUT is in state IDLE and a MAAL-UNITDATA.requestis |10.1 1), Figure 10| M Yes_ No_
made, a CPS Packet is constructed, and the current CPS-PDU is(sheet 1 of 3) X_  S_
filled exactly, does the IUT progress to state FULL and reset
Timer_CU?

TX11 When IUT is in state IDLE and a CPS-UNITDATA.request is magd&.1 1), Figure 10 | M Yes_ No_
a CPS Packet is constructed, and zero octets remain free for mdrésheet 1 of 3) X_  S_
CPS-Packets in the current CPS-PDU and there is overlap into the
next CPS-PDU, does the IUT progress to state FULL and set
Timer_CU?

TX12 When IUT is in state IDLE and a MAAL-UNITDATA.requestis | 10.1 1), Figure 10 | M Yes_ No_
made, a CPS Packet is constructed, and zero octets remain free f@heet 1 of 3) X S
more CPS-Packets in the current CPS-PDU and there is overlap|into
the next CPS-PDU, does the IUT progress to state FULL and set
Timer_CU?

TX13 When IUT is in state PART and a CPS-UNITDATA.request is madé,1 2), Fig. 10 M Yes_ No_
is a CPS Packet constructed? (sheets 1 & 2 of 3) X_  S_

TX14 When IUT is in state PART and a MAAL-UNITDATA.request is | 10.1 2), Fig. 10 M Yes_ No_
made, is a CPS Packet constructed? (sheets 1 & 2 of 3) X_  S_

TX15 When IUT is in state PART and a CPS-UNITDATA.request is madé,1 2), Fig. 10 M Yes_ No_
a CPS Packet constructed, and more than zero octets remain fre€dbeets 1 & 2 of 3) X_  S_
more CPS-Packets, does the IUT remain in state PART?

TX16 When IUT is in state PART and a MAAL-UNITDATA.request is | 10.1 2), Fig. 10 M Yes_ No_
made, a CPS Packet constructed, and more than zero octets remn@heets 1 & 2 of 3) X S

free for more CPS-Packets, does the IUT remain in state PART?
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TX17 When IUT isin state PART and a CPS-UNITDATA .request is 10.1 2), Fig. 10 M Yes_ No_
made, a CPS Packet constructed, zero octets remain free for more (sheets 1 & 2 of 3) X S
CPS-Packets and permit <> true, doesthe IUT progressto state
FULL?

TX18 When IUT isin state PART and aMAAL-UNITDATA. .request is 10.1 2), Fig. 10 M Yes_ No_
made, a CPS Packet constructed, zero octets remain free for more (sheets 1 & 2 of 3) X S
CPS-Packets and permit <> true, doesthe IUT progressto state
FULL?

TX19 When IUT isin state PART and a CPS-UNITDATA .request ismade, | 10.1 2), Fig. 10 M Yes_ No_

(Note 1) a CPS Packet constructed, and the CPS-Packet overlaps into the next | (sheets1 & 2 of 3) X S
CPS-PDU isthe Timer_CU set?

TX20 When IUT isin state PART and aMAAL-UNITDATA . .request is 10.1 2), Fig. 10 M Yes No_

(Note 1) made, a CPS Packet constructed, and the CPS-Packet overlaps into (sheets1 & 2 of 3) X_ S
the next CPS-PDU isthe Timer_CU set?

TX21 When IUT isin state PART and a CPS-UNITDATA .request ismade, | 10.1 2), Fig. 10 M Yes_ No_
a CPS Packet constructed, and the CPS-Packet fits exactly, isthe (sheets1 & 2 of 3) X S
Timer_CU reset?

TX22 When IUT isin state PART and aMAAL-UNITDATA .request is 10.1 2), Fig. 10 M Yes No_
made, a CPS Packet constructed, and the CPS-Packet fits exactly, is | (sheets1 & 2 of 3) X_ S
the Timer_CU reset?

TX23 When the IUT isin state FULL and aMAAL-SEND.request is 10.1 3), Fig. 10 M Yes_ No_
received, does the IUT make an ATM-DATA .request? (sheets1 & 2of 3) X_ S

TX24 When the IUT isin state FULL are no primitives other than the 10.13), M Yes_ No_
MAAL-SEND.request processed? Note 5; Figure 10 X_ S

(sheet 1 of 3)

TX25 While in state PART, and permit = false, and Timer_CU expires, 10.14), Figure10 |M Yes No_

(Note 1) doesthe IUT enter state SEND? (sheet 2 of 3) X_ S

TX26 While in state PART, and permit = true, and Timer_CU expires, 10.14), Figure10 |M Yes No_

(Note 1) doesthe IUT pad the remaining octets, if any, and issue an (sheet 2 of 3) X_ S
ATM-DATA .request?

TX27 Whilein state SEND and MAAL-SEND.request is received, 10.14), Figure10 |M Yes_ No_
doesthe IUT pad the remaining octets, if any, and issue an (sheet 2 of 3) X S
ATM-DATA .request?

TX28 When [UT isin state SEND and a CPS-UNITDATA .request ismade, | 10.1 4), Fig. 10 M Yes No_
is a CPS Packet constructed? (sheets1 & 2 of 3) X_ S

TX29 When [UT isin state SEND and a CPS-UNITDATA . requestismade | 10.14), Figure10 |M Yes No_

(Note 1) and the data overlapsinto the next CPS-PDU, is Timer_CU set and (sheets1 & 2 of 3) X_ S
state FULL entered?

TX30 When [UT isin state SEND and a CPS-UNITDATA.requestismade | 10.14), Figure10 |M Yes No_
and the datafits exactly into the next CPS-PDU, is Timer_CU reset (sheets 1 & 2 of 3) X S
and state FULL entered?

TX31 When [UT isin state SEND and a CPS-UNITDATA.request ismade | 10.1 4), M Yes No_
and the data does not overlap nor fits exactly into the next CPS-PDU, | Figure 10 (sheets 1 X_ S
isthe new packet constructed and octets moved to CPS-PDU and the | & 2 of 3)
state returns to SEND?

TX32 When IUT isin state SEND and aMAAL-UNITDATA. request is Figure 10 (sheets1 | M Yes No_
made, is a CPS Packet constructed? & 20of 3) X_ S

TX33 When IUT isin state SEND and aMAAL-UNITDATA. request is Figure 10 (sheets1 | M Yes No_

(Note 1) made and the data overlapsinto the next CPS-PDU, is Timer_CU set | & 2 of 3) X_ S
and state FULL entered?

TX34 When IUT isin state SEND and aMAAL-UNITDATA request is Figure 10 (sheets1 | M Yes_ No_
made and the data fits exactly into the next CPS-PDU, isTimer_CU | & 2 of 3) X_ S
reset and state FULL entered?

TX35 When IUT isin state SEND and aMAAL-UNITDATA. request is Figure 10 (sheets1 | M Yes No_
made and the data does not overlap nor fits exactly into the next CPS- | & 2 of 3) X_ S
PDU, isthe new packet constructed and octets moved to CPS-PDU
and the state returnsto SEND?

Recommendation 1.363.2  (09/97) 37



Item

Protocol feature Reference Status Support
number

TX36 In state IDLE or PART and the underlying ATM connection requires | 10.1 5), M Yes_ No_

(Notes 1, 2) |thesending of aCPS-PDU every timeaMAAL-SEND.request is Figure 10 (sheets 1 X_  S_
received, and aMAAL-SEND.request isreceived, doesthe IUT & 2 of 3)

— reset (stop) Timer_CU(unless IDLE);
— pad CPS-PDU, if necessary; and
— make an ATM-DATA.request?

TX37 In state IDLE or PART and the underlying ATM connection does|ridi.1 5), M Yes_ No_

(Note 2) require the sending of a CPS-PDU every time a MAAL- Figure 10 (sheets 1 X_  S_
SEND.request is received, and a MAAL-SEND.request is received, 2 of 3)
does the IUT set permittrue?

NOTE 1 — The current specification specifies neither a default nor a range of values for Timer_CU.

NOTE 2 — At the current time, no such requirement of the underlying ATM connection exists.

11.2.4.1.2 Proceduresof the AAL type 2 Common Part Sublayer (Receiver)
Item
Protocol feature Reference Status Support
number

RC1 If the Parity of the Start Field in a received CPS-PDU is incorrect,18.2 1), Figure 11 | M Yes_ No_
a MAAL-ERROR (0) reported and the CPS-PDU discarded? (sheet 1 of 2) X_  S_

RC2 If the Parity of the Start Field in a received CPS-PDU is incorrect,18.2 1), Figure 11| M Yes_ No|
Cancel REASM procedures followed (i.e. PICS RC46)? X_  S_

RC3 If the SN field of the Start Field in the CPS-PDU indicates a 10.2 2), Figure 11| M Yes_ No|
sequence error, is a MAAL-ERROR (1) reported? X S_

RC4 If the SN field of the Start Field in the CPS-PDU indicates a 10.2 2), Figure 11 | M Yes_ No_
sequence error, is Cancel REASM procedures followed (i.e. PICS(sheet 1 of 2) X_  S_
RC46)?

RC5 If the SN field of the Start Field in the CPS-PDU indicates a Figure 11 (sheet 1| M Yes_ No_
sequence error and the OSF contains a value greater than "47",| of 2) X S
is a MAAL-ERROR (3) reported?

RC6 If the SN field of the Start Field in the CPS-PDU indicates a Figure 11 M Yes_ No_
sequence error and the OSF contains a value less than or equal|to X_  S_
"47", is the ptrEXT set to OSF 1 and continue processing (A)

(i.e. RC28-RC39)?

RC7 If the Parity and the sequence number are correct in a received | Figure 11 (sheet 1| M Yes_ No_
CPS-PDU and splik> 0, then is "split" octets appended to of 2) X_ S_
PH_buffer?

RC8 If RC7 and PH_buffer.HEC is correct, is the ptrEXT set to s{lit | Figure 11 (sheet 1| M Yes_ No_
and split set to zero; and expct and len set to PH_bufferld of 2) X_  S_

RC9 If RC7 and PH_buffer.HEC is incorrect, is a MAAL-ERROR (7) | Figure 11 (sheet 1| M Yes_ No_
reported? of 2) X_  S_

RC10 If RC9, is split set to zero and PH_buffer reset? Figure 11 (shedt 1 Yes_ No_

of 2) X_  S_

RC11 If RC10 and the OSF contains a value less than or equal to "47", Figure 11 (sheet 1| M Yes_ No_
is the ptrEXT set to OSF 1 and continue processing (A) of 2) X_  S_
(i.e. RC28-RC39)?

RC12 If RC10 and the OSF contains a value greater than "47", is a Figure 11 (sheet 1| M Yes_ No_
MAAL-ERROR (3) reported? of 2) X_  S_

RC13 If the Parity and the sequence number are correct in a received | Figure 11 (sheet 1| M Yes_ No_
CPS-PDU, split 0, expcts 47, and expct> INFO.OSF, is a of 2) X_  S_
MAAL-ERROR (2) reported?

RC14 If RC13, is Cancel REASM procedures followed (i.e. PICS RC46)? Figure 11 (sheadt 1 Yes_ No_

of 2) X_  S_

RC15 If RC14 and the OSF contains a value less than or equal to "47", Figure 11 (sheet 1| M Yes_ No_
is the ptrEXT set to OSF 1 and continue processing (A) of 2) X_  S_

(i.e. RC28-RC39)?
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RC16 If RC14 and the INFO.OSF contains a value greater than "47", isa Figure 11 (sheetl |M Yes No_
MAAL-ERROR (3) reported? of 2) X_ S

RC17 If the Parity and the sequence number are correct in areceived Figure 11 (sheetl |M Yes No_
CPS-PDU, split =0, expct < 47, expct equals INFO.OSF, and expct | of 2) X_ S
equals zero, is ptrEXT set to 1 and processing continued (A)

(i.e. RC28-RC39)?

RC18 If the Parity and the sequence number are correct in areceived Figure 11 (sheet 1| M Yes_ No_
CPS-PDU, split =0, ptrEXT + expct < 48, ptrEXT + expct — 1 of 2) X_  S_
equals INFO.OSF, and expct <> zero, are the expected octets
appended to the partially assembled CPS-Packet and the procedures
of Deliver CPS-SDU followed (RC40-RC45)?

RC19 If RC18, is expct set to zero and ptrEXT set to INFO.©3%F Figure 11 (sheet 1 M Yes_ No_

of 2) X_  S_

RC20 If RC19, does processing continue (A) (i.e. RC28-RC39)? Figure 11 (sheét 1 Yes_ No_

of 2) X_  S_

RC21 If the Parity and the sequence number are correct in a received | Figure 11 (sheet 1| M Yes_ No_
CPS-PDU, split 0, ptrEXT+ expct> 48, and INFO.OSF equals 47 of 2) X_  S_
are 48-ptrEXT octets appended to the INFO_buffer?

RC22 If RC21, is expct set to expct — APrEXT? Figure 11 (sheet 1 M Yes_ No_

of 2) X_ S_

RC23 If the Parity and the sequence number are correct in a received | Figure 11 (sheet 1| M Yes_ No_
CPS-PDU, split 0, ptrEXT + expct> 48, and INFO.OSK> 47, of 2) X S
is a MAAL-ERROR (2) reported?

RC24 If RC23, is Cancel REASM procedures followed (i.e. PICS RC46)?  Figure 11 (shedt 1 Yes_ No_

of X_  S_

RC25 If RC24 and INFO.OSF 47, is a MAAL-ERROR (3) reported? Figure 11 (sheet M Yes_ No_

of 2) X_  S_

RC26 If RC24 and INFO.OSE 47 is ptrEXT set to INFO.OSF 1? Figure 11 (sheet 1 M Yes_ No_

of 2) X_  S_

RC27 If RC26, does processing continue (A) (i.e. RC28-RC39)? Figure 11 (sheét 1 Yes_ No_

of 2) X_  S_

Procedures (A)

RC28 If ptrEXT= 48, does processing of the CPS-PDU cease? Figure 11 (sheét 2 Yes_ No_

of 2) X_ S_

RC29 If ptrEXT< 48 and INFO[ptrEXT] equals zero, does processing gfFigure 11 (sheet 2| M Yes_ No_
the CPS-PDU cease? of 2) X S

RC30 If ptrEXT< 48, INFO[ptrEXT]<> zero, and ptrEX® 46, are Figure 11 (sheet 2| M Yes_ No_
48-ptrEXT octets appended to PH_buffer and split set to of 2) X_  S_
PrEXT — 45?

RC31 If ptrEXT< 48, INFO[ptrEXT] <> zero, and ptrEXK 46, are Figure 11 (sheet 2| M Yes_ No_
3 octets appended to PH_buffer and ptrEXT set to ptrEEX3P of 2) X_  S_

RC32 If RC31 and PH_buffer.HEC is incorrect, is a MAAL-ERROR (4)| Figure 11 (sheet 2| M Yes_ No_
reported and PH_buffer reset? of 2) X_  S_

RC33 If RC31 and PH_buffer.HEC is correct, is len set to PH_buffer.L| Figure 11 (sheet 2| M Yes_ No_
+1? of 2) X_  S_

RC34 If RC33 and ler ptrEXT > 48, is expct set to leA ptrEXT — 487 Figure 11 (sheet 2M Yes_ No_

of 2) X_  S_

RC35 If RC34, is 48 — ptrEXT octets appended to INFO_buffer? Figure 11 (shebt 2 Yes_ No_

of 2) X_  S_

RC36 If RC33 and ler ptrEXT < 48, are len octets appended to Figure 11 (sheet 2| M Yes_ No_
INFO_buffer? of 2) X S_

RC37 If RC36, are the procedures of Deliver CPS-SDU followed Figure 11 (sheet 2| M Yes_ No_
(i.e. RC40-RC45)? of 2) X_ S

RC38 If RC37, is ptrEXT set to ptrEX¥ len? Figure 11 (sheet 2 M Yes_ No_

of 2) X_  S_
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RC39 If RC38, are the procedures of (A) followed (i.e. RC28-RC39)? Figure11 (sheet2 |M Yes No_

of 2) X_ S

Deliver CPS-SDU

RC40 If len > Max_SDU_Deliver_Length, isaMAAL-ERROR (5) Figure11 (sheet2 |M Yes No_
reported? of 2) X_ S

RC41 If len< Max_SDU_Déliver_Length, PH_buffer.UUI equals any value | Figure 11 (sheet2 | M Yes No_
0-27, and CID is associated with a SAP, is CPS-INFO and CPS-UUI | of 2) X S
sent to user?

RC42 If len < Max_SDU_Deliver_Length, PH_buffer.UUI equals Figure 11 (sheet2 | M Yes No_
any value 0-27, and CID is not associated with a SAP, isa of 2) X_ S
MAAL-ERROR (9) reported?

RC43 If len < Max_SDU_Déliver_L ength and PH_buffer.UUI equals Figure 11 (sheet2 | M Yes No_
any value 30-31, is CPS-INFO, CPS-CID, and CPS-UUI sent to of 2) X S
management?

RC44 If len < Max_SDU_Deliver_Length and PH_buffer.UUI equals either | Figure 11 (sheet2 | M Yes No_
value 28 or 29, isaMAAL-ERROR (8) reported? of 2) X_ S

RC45 If RC40, RC41, RC42, RC43 or RC44, isthe INFO_buffer and Figure11 (sheet2 |M Yes No_
PH_buffer reset? of 2) X_ S

Cancel REASM

RC46 If expct <> 0 or split <> 0, isan MAAL-ERROR (6) reported and Figure11 (sheet2 |M Yes No_
INFO_buffer and PH_buffer reset and expct and split set to zero? of 2) X_ S

11.2.4.1.3 Both Transmitter and Receiver
Item I
Item description Reference Status Support
number
TXRC1 Is the same value of the Channel Identifier used in both directions? 9.14a) M Yes No_
X_ S
11.24.2 Major capabilities
Item I
Item description Reference Status Support
number
MC1 Support of 45-octet CPS-INFO fields 7.1 M
MC2 Support of 64-octet CPS-INFO fields 7.1 0]

NOTE — Answering "Yes" to MC2 does not imply that up to 64-octet CPS-INFO fields are used on all channels, but

implementation is able to support this depending on the actual arrangement.

11.24.3 PDUs
Item I
Item description Reference Status Support
number
P1 CPS-packet 9.1 M
P2 CPS-PDU 9.2 M
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11.24.3.1 CPS-Packet

Item Format and coding Reference | Status Support Values
number Allowed | Supported

FCP1 Does each CPS-Packet contain a header formatted as | 9.1, M Yes No_

shown in Figure 4 Figure 4 X_ S
FCP2 CID field 9.1a) M Yes No_ |1,8255

X_ S
FCP3 Length indicator field 9.1b) M Yes No_ |MCL1.0-44
X_ S |MC20-63

FCP4 User-to-User Indication (UUI) field 9.1c) M Yes No_ | 0-27,30-31
(Note 1) X_ S
FCP4.1 Serving SSCS entities 9.1c¢) M 0-27
FCPA4.2 AAL Layer Management 9.1c¢) M 30-31
(Note 2)
FCP5 Isthe HEC calculated over thefirst 19 bits of the 9.1d) M Yes No_

CPS-PH? X_ S
FCP6 Isthe result of the HEC calculation the coefficient 9.1d) M Yes No_

of the X4 term as the most significant bit of the X S

HEC fidld?
FCP7 Do the order and significance of bitswithin afield 9 M Yes No_

adhere to the conventions specified in 2.1/1.361? X_ S

NOTE 1 — The values of 28 and 29 are reserved for future functions.

NOTE 2 — The values of 30 and 31 are reserved for AAL type 2 layer management functions; the AAL type 2 layer mg
functions may be defined at a later date.

11.24.3.2 CPS-PDU

Item Format and coding Reference | Status Support Values
number Allowed | Supported
FCuUl Does each CPS-PDU consist of a one octet start| 9.2, M Yes_ No_
field and a 47-octet payload formatted as shown | Figure 5 X_  S_
in Figure 5?
FCU2 Offset field 9.2.14a) M Yes_ No|0-47
X_ S_
FCU3 Is all unused CPS-PDU payload filled with octets| 9.2.2 M Yes_ No_
coded with the value of zero? X S
1125 Timers
Item Item description Reference | Status Support Values
number Allowed | Supported
T1 Timer_CU 11 M
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SeriesA
SeriesB
SeriesC
SeriesD
SeriesE
SeriesF
Series G
SeriesH
Series|
Series J
SeriesK
SeriesL

Series M

SeriesN
Series O
SeriesP
Series Q
SeriesR
Series S
SeriesT
SeriesU
SeriesV
Series X
SeriesZ

ITU-T RECOMMENDATIONS SERIES

Organization of the work of the ITU-T

Means of expression: definitions, symbols, classification

General telecommunication statistics

General tariff principles

Overall network operation, telephone service, service operation and human factors
Non-telephone telecommunication services

Transmission systems and media, digital systems and networks
Audiovisual and multimedia systems

Integrated servicesdigital network

Transmission of television, sound programme and other multimedia signals
Protection against interference

Construction, installation and protection of cables and other elements of outside
plant

TMN and network maintenance: international transmission systems, telephone
circuits, telegraphy, facsimile and leased circuits

Maintenance: international sound programme and television transmission circuits
Specifications of measuring equipment

Telephone transmission quality, telephone installations, local line networks
Switching and signalling

Telegraph transmission

Telegraph services terminal equipment

Terminals for telematic services

Telegraph switching

Data communication over the telephone network

Data networks and open system communication

Programming languages
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