TS GSM 08.18 v. 5.0.0 (1998-01)









Digital cellular telecommunications system (Phase 2+);

General Packet Radio Service (GPRS);

Base Station System (BSS) - Serving GPRS Support Node (SGSN);

BSS GPRS Protocol (BSSGP)

(TS GSM 08.18 v5.0.0)











�

Reference

TS/SMG-030864Q

Keywords

GPRS, Packet Radio, GSM, Phase2_plus.



ETSI Secretariat

Postal address

F-06921 Sophia Antipolis Cedex - FRANCE

Office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00   Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C

Association à but non lucratif enregistrée à la

Sous-Préfecture de Grasse (06) N° 7803/88

X.400

c= fr; a=atlas; p=etsi; s=secretariat

Internet

secretariat@etsi.fr

http://www.etsi.fr



Copyright Notification

Reproduction is only permitted for the purpose of standardization work undertaken within ETSI.�The copyright and the foregoing restrictions extend to reproduction in all media.



© European Telecommunications Standards Institute 1997.

All rights reserved.





�Contents

� TOC \o �1. Scope	� GOTOBUTTON _Toc405351500  � PAGEREF _Toc405351500 �6��

Normative references	� GOTOBUTTON _Toc405351501  � PAGEREF _Toc405351501 �6��

Abbreviations	� GOTOBUTTON _Toc405351502  � PAGEREF _Toc405351502 �6��

Logical configuration of the Gb-interface	� GOTOBUTTON _Toc405351503  � PAGEREF _Toc405351503 �6��

High-level characteristics of the Gb-interface	� GOTOBUTTON _Toc405351504  � PAGEREF _Toc405351504 �6��

Position of BSSGP within the protocol stack on the Gb-interface	� GOTOBUTTON _Toc405351505  � PAGEREF _Toc405351505 �6��

Elements for layer-to-layer communication	� GOTOBUTTON _Toc405351506  � PAGEREF _Toc405351506 �6��

Definition of service model	� GOTOBUTTON _Toc405351507  � PAGEREF _Toc405351507 �6��

Service primitives provided by the BSSGP at a BSS	� GOTOBUTTON _Toc405351508  � PAGEREF _Toc405351508 �6��

RL-DL-UNITDATA.ind	� GOTOBUTTON _Toc405351509  � PAGEREF _Toc405351509 �6��

RL-UL-UNITDATA.req	� GOTOBUTTON _Toc405351510  � PAGEREF _Toc405351510 �6��

RL-PTM-UNITDATA.ind	� GOTOBUTTON _Toc405351511  � PAGEREF _Toc405351511 �6��

GMM-PAGING.ind	� GOTOBUTTON _Toc405351512  � PAGEREF _Toc405351512 �6��

GMM-RADIO-STATUS.req	� GOTOBUTTON _Toc405351513  � PAGEREF _Toc405351513 �6��

NM-FLUSH-LL.ind	� GOTOBUTTON _Toc405351514  � PAGEREF _Toc405351514 �6��

NM-FLOW-CONTROL.req	� GOTOBUTTON _Toc405351515  � PAGEREF _Toc405351515 �6��

NM-STATUS.req	� GOTOBUTTON _Toc405351516  � PAGEREF _Toc405351516 �6��

NM-STATUS.ind	� GOTOBUTTON _Toc405351517  � PAGEREF _Toc405351517 �6��

NM-BVC-BLOCK.req	� GOTOBUTTON _Toc405351518  � PAGEREF _Toc405351518 �6��

NM-BVC-BLOCK.cnf	� GOTOBUTTON _Toc405351519  � PAGEREF _Toc405351519 �6��

NM-BVC-UNBLOCK.req	� GOTOBUTTON _Toc405351520  � PAGEREF _Toc405351520 �6��

NM-BVC-UNBLOCK.cnf	� GOTOBUTTON _Toc405351521  � PAGEREF _Toc405351521 �6��

NM-BVC-RESET.req	� GOTOBUTTON _Toc405351522  � PAGEREF _Toc405351522 �6��

NM-BVC-RESET.res	� GOTOBUTTON _Toc405351523  � PAGEREF _Toc405351523 �6��

NM-BVC-RESET.ind	� GOTOBUTTON _Toc405351524  � PAGEREF _Toc405351524 �6��

NM-BVC-RESET.cnf	� GOTOBUTTON _Toc405351525  � PAGEREF _Toc405351525 �6��

NM-TRACE.ind	� GOTOBUTTON _Toc405351526  � PAGEREF _Toc405351526 �6��

Service primitives provided by the BSSGP at an SGSN	� GOTOBUTTON _Toc405351527  � PAGEREF _Toc405351527 �6��

BSSGP-DL—UNITDATA.req	� GOTOBUTTON _Toc405351528  � PAGEREF _Toc405351528 �6��

BSSGP-UL-UNITDATA.ind	� GOTOBUTTON _Toc405351529  � PAGEREF _Toc405351529 �6��

BSSGP-PTM-UNITDATA.req	� GOTOBUTTON _Toc405351530  � PAGEREF _Toc405351530 �6��

GMM-PAGING.req	� GOTOBUTTON _Toc405351531  � PAGEREF _Toc405351531 �6��

GMM-RADIO-STATUS.ind	� GOTOBUTTON _Toc405351532  � PAGEREF _Toc405351532 �6��

NM-FLUSH-LL.req	� GOTOBUTTON _Toc405351533  � PAGEREF _Toc405351533 �6��

NM-FLOW-CONTROL.ind	� GOTOBUTTON _Toc405351534  � PAGEREF _Toc405351534 �6��

NM-STATUS.req	� GOTOBUTTON _Toc405351535  � PAGEREF _Toc405351535 �6��

NM-STATUS.ind	� GOTOBUTTON _Toc405351536  � PAGEREF _Toc405351536 �6��

NM-BVC-BLOCK.ind	� GOTOBUTTON _Toc405351537  � PAGEREF _Toc405351537 �6��

NM-BVC-UNBLOCK.ind	� GOTOBUTTON _Toc405351538  � PAGEREF _Toc405351538 �6��

NM-BVC-RESET.req	� GOTOBUTTON _Toc405351539  � PAGEREF _Toc405351539 �6��

NM-BVC-RESET.res	� GOTOBUTTON _Toc405351540  � PAGEREF _Toc405351540 �6��

NM-BVC-RESET.ind	� GOTOBUTTON _Toc405351541  � PAGEREF _Toc405351541 �6��

NM-BVC-RESET.cnf	� GOTOBUTTON _Toc405351542  � PAGEREF _Toc405351542 �6��

NM-TRACE.req	� GOTOBUTTON _Toc405351543  � PAGEREF _Toc405351543 �6��

Primitive parameters	� GOTOBUTTON _Toc405351544  � PAGEREF _Toc405351544 �6��

BSSGP Virtual Connection Identifier (BVCI)	� GOTOBUTTON _Toc405351545  � PAGEREF _Toc405351545 �6��

Link Selector Parameter (LSP)	� GOTOBUTTON _Toc405351546  � PAGEREF _Toc405351546 �6��

[functional-name] PDU	� GOTOBUTTON _Toc405351547  � PAGEREF _Toc405351547 �6��

User data and signalling procedures between RL and BSSGP SAPs	� GOTOBUTTON _Toc405351548  � PAGEREF _Toc405351548 �6��

Downlink UNITDATA procedure	� GOTOBUTTON _Toc405351549  � PAGEREF _Toc405351549 �6��

Abnormal conditions	� GOTOBUTTON _Toc405351550  � PAGEREF _Toc405351550 �6��

Uplink UNITDATA procedure	� GOTOBUTTON _Toc405351551  � PAGEREF _Toc405351551 �6��

Abnormal conditions	� GOTOBUTTON _Toc405351552  � PAGEREF _Toc405351552 �6��

Signalling procedures between GMM SAPs	� GOTOBUTTON _Toc405351553  � PAGEREF _Toc405351553 �6��

Paging	� GOTOBUTTON _Toc405351554  � PAGEREF _Toc405351554 �6��

Radio Status procedure	� GOTOBUTTON _Toc405351555  � PAGEREF _Toc405351555 �6��

Signalling procedures between NM SAPs	� GOTOBUTTON _Toc405351556  � PAGEREF _Toc405351556 �6��

FLUSH-LL (logical link) procedure	� GOTOBUTTON _Toc405351557  � PAGEREF _Toc405351557 �6��

Flow Control procedure	� GOTOBUTTON _Toc405351558  � PAGEREF _Toc405351558 �6��

General model of operation	� GOTOBUTTON _Toc405351559  � PAGEREF _Toc405351559 �6��

Mode of operation	� GOTOBUTTON _Toc405351560  � PAGEREF _Toc405351560 �6��

QoS Delay Thresholds	� GOTOBUTTON _Toc405351561  � PAGEREF _Toc405351561 �6��

Flow Control of Downlink Traffic from an SGSN to BSS	� GOTOBUTTON _Toc405351562  � PAGEREF _Toc405351562 �6��

Estimating radio capacity	� GOTOBUTTON _Toc405351563  � PAGEREF _Toc405351563 �6��

Expressing current queuing delay	� GOTOBUTTON _Toc405351564  � PAGEREF _Toc405351564 �6��

Frequency of reporting the capacity at a cell	� GOTOBUTTON _Toc405351565  � PAGEREF _Toc405351565 �6��

Criteria for the initiation of flow control procedures	� GOTOBUTTON _Toc405351566  � PAGEREF _Toc405351566 �6��

FLOW-CONTROL PDU	� GOTOBUTTON _Toc405351567  � PAGEREF _Toc405351567 �6��

Flow Control of Uplink Traffic from a BSS to an SGSN	� GOTOBUTTON _Toc405351568  � PAGEREF _Toc405351568 �6��

BVC blocking and unblocking procedure	� GOTOBUTTON _Toc405351569  � PAGEREF _Toc405351569 �6��

Abnormal Conditions	� GOTOBUTTON _Toc405351570  � PAGEREF _Toc405351570 �6��

BVC-RESET procedure	� GOTOBUTTON _Toc405351571  � PAGEREF _Toc405351571 �6��

Abnormal Conditions	� GOTOBUTTON _Toc405351572  � PAGEREF _Toc405351572 �6��

Trace procedure	� GOTOBUTTON _Toc405351573  � PAGEREF _Toc405351573 �6��

General Protocol Error Handling	� GOTOBUTTON _Toc405351574  � PAGEREF _Toc405351574 �6��

PDU functional definitions and contents	� GOTOBUTTON _Toc405351575  � PAGEREF _Toc405351575 �6��

General Structure Of A PDU	� GOTOBUTTON _Toc405351576  � PAGEREF _Toc405351576 �6��

PDU functional definitions and contents at RL and BSSGP SAPs	� GOTOBUTTON _Toc405351577  � PAGEREF _Toc405351577 �6��

DL-UNITDATA	� GOTOBUTTON _Toc405351578  � PAGEREF _Toc405351578 �6��

UL-UNITDATA	� GOTOBUTTON _Toc405351579  � PAGEREF _Toc405351579 �6��

PTM-UNITDATA	� GOTOBUTTON _Toc405351580  � PAGEREF _Toc405351580 �6��

PDU functional definitions and contents at GMM SAP	� GOTOBUTTON _Toc405351581  � PAGEREF _Toc405351581 �6��

PAGING PS	� GOTOBUTTON _Toc405351582  � PAGEREF _Toc405351582 �6��

PAGING CS	� GOTOBUTTON _Toc405351583  � PAGEREF _Toc405351583 �6��

RADIO-STATUS	� GOTOBUTTON _Toc405351584  � PAGEREF _Toc405351584 �6��

PDU functional definitions and contents at NM SAP	� GOTOBUTTON _Toc405351585  � PAGEREF _Toc405351585 �6��

FLUSH-LL	� GOTOBUTTON _Toc405351586  � PAGEREF _Toc405351586 �6��

FLOW-CONTROL	� GOTOBUTTON _Toc405351587  � PAGEREF _Toc405351587 �6��

BVC-BLOCK	� GOTOBUTTON _Toc405351588  � PAGEREF _Toc405351588 �6��

BVC-BLOCK-ACK	� GOTOBUTTON _Toc405351589  � PAGEREF _Toc405351589 �6��

BVC-UNBLOCK	� GOTOBUTTON _Toc405351590  � PAGEREF _Toc405351590 �6��

BVC-UNBLOCK-ACK	� GOTOBUTTON _Toc405351591  � PAGEREF _Toc405351591 �6��

BVC-RESET	� GOTOBUTTON _Toc405351592  � PAGEREF _Toc405351592 �6��

BVC-RESET-ACK	� GOTOBUTTON _Toc405351593  � PAGEREF _Toc405351593 �6��

STATUS	� GOTOBUTTON _Toc405351594  � PAGEREF _Toc405351594 �6��

SGSN-INVOKE-TRACE	� GOTOBUTTON _Toc405351595  � PAGEREF _Toc405351595 �6��

General information elements coding	� GOTOBUTTON _Toc405351596  � PAGEREF _Toc405351596 �6��

General structure of the information elements	� GOTOBUTTON _Toc405351597  � PAGEREF _Toc405351597 �6��

Information element description	� GOTOBUTTON _Toc405351598  � PAGEREF _Toc405351598 �6��

Information Element Identifier (IEI)	� GOTOBUTTON _Toc405351599  � PAGEREF _Toc405351599 �6��

Alignment octets    	� GOTOBUTTON _Toc405351600  � PAGEREF _Toc405351600 �6��

BSS Area Indication	� GOTOBUTTON _Toc405351601  � PAGEREF _Toc405351601 �6��

BSSGP Virtual Connection Identifier (BVCI)	� GOTOBUTTON _Toc405351602  � PAGEREF _Toc405351602 �6��

Capacity	� GOTOBUTTON _Toc405351603  � PAGEREF _Toc405351603 �6��

Cause    	� GOTOBUTTON _Toc405351604  � PAGEREF _Toc405351604 �6��

Cell Identifier	� GOTOBUTTON _Toc405351605  � PAGEREF _Toc405351605 �6��

Channel needed	� GOTOBUTTON _Toc405351606  � PAGEREF _Toc405351606 �6��

11.3.8 DRX Parameters	� GOTOBUTTON _Toc405351607  � PAGEREF _Toc405351607 �6��

IMSI	� GOTOBUTTON _Toc405351608  � PAGEREF _Toc405351608 �6��

LLC-PDU	� GOTOBUTTON _Toc405351609  � PAGEREF _Toc405351609 �6��

Location Area Identifier	� GOTOBUTTON _Toc405351610  � PAGEREF _Toc405351610 �6��

Mobile Id	� GOTOBUTTON _Toc405351611  � PAGEREF _Toc405351611 �6��

MS Classmark	� GOTOBUTTON _Toc405351612  � PAGEREF _Toc405351612 �6��

OMC Id	� GOTOBUTTON _Toc405351613  � PAGEREF _Toc405351613 �6��

PDU Type	� GOTOBUTTON _Toc405351614  � PAGEREF _Toc405351614 �6��

Priority	� GOTOBUTTON _Toc405351615  � PAGEREF _Toc405351615 �6��

QoS Profile 	� GOTOBUTTON _Toc405351616  � PAGEREF _Toc405351616 �6��

QoS Queue Delay	� GOTOBUTTON _Toc405351617  � PAGEREF _Toc405351617 �6��

Radio Cause    	� GOTOBUTTON _Toc405351618  � PAGEREF _Toc405351618 �6��

Routeing Area Identifier	� GOTOBUTTON _Toc405351619  � PAGEREF _Toc405351619 �6��

Temporary logical link Identity (TLLI)	� GOTOBUTTON _Toc405351620  � PAGEREF _Toc405351620 �6��

Temporary Mobile Subscriber Identity (TMSI)	� GOTOBUTTON _Toc405351621  � PAGEREF _Toc405351621 �6��

Trace Reference	� GOTOBUTTON _Toc405351622  � PAGEREF _Toc405351622 �6��

Trace Type	� GOTOBUTTON _Toc405351623  � PAGEREF _Toc405351623 �6��

TransactionId	� GOTOBUTTON _Toc405351624  � PAGEREF _Toc405351624 �6��

Trigger Id	� GOTOBUTTON _Toc405351625  � PAGEREF _Toc405351625 �6��

List of system variables	� GOTOBUTTON _Toc405351626  � PAGEREF _Toc405351626 �6��

General Variables	� GOTOBUTTON _Toc405351627  � PAGEREF _Toc405351627 �6��

Flow control variables	� GOTOBUTTON _Toc405351628  � PAGEREF _Toc405351628 �6��

History	� GOTOBUTTON _Toc405351629  � PAGEREF _Toc405351629 �6��

�

�Intellectual Property Rights



IPRs essential or potentially essential to the present document may have been declared to ETSI. The information pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found in ETR 314: “Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of ETSI standards”, which is available free of charge from the ETSI Secretariat. Latest updates are available on the ETSI Web server (http://www.etsi.fr/ipr).

Pursuant to the ETSI Interim IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not referenced in ETR 314 (or the updates on http://www.etsi.fr/ipr) which are, or may be, or may become, essential to the present document.



Foreword



This ETSI Technical Specification (TS) has been produced by the Special Mobile Group (SMG) Technical Committee (TC) of the European Telecommunications Standards Institute (ETSI). 

This Technical Specification specifies or references procedures used on the Base Station System (BSS) to Serving GPRS Support Node (SGSN) interface for control of GSM packet data services within the digital cellular telecommunications system (Phase 2+).

The contents of this Technical Specification are subject to continuing work within TC-SMG and may change following formal TC�SMG approval. Should TC-SMG modify the contents of this Technical Specification it shall then be republished by ETSI with an identifying change of release date and an increase in version number as follows:

Version 5.x.y

where:

y	the third digit is incremented when editorial only changes have been incorporated in the specification;

x	the second digit is incremented for all other types of changes, i.e. technical enhancements, corrections, updates, etc.

�Scope

This Global System for Mobile communications Technical Specification (TS) specifies or references procedures used on the Base Station System (BSS) to Serving GPRS Support Node (SGSN) interface for control of GSM packet data services.

The functional split between BSS and SGSN is defined in GSM 03.60 [7] which states that a BSS is responsible for local radio resource allocation. The required procedures between BSS and SGSN are defined in detail in this Technical Specification.

Normative references

References may be made to:

specific versions of publications (identified by date of publication, edition number, version number, etc.), in which case, subsequent revisions to the referenced document do not apply; or

all versions up to and including the identified version (identified by “up to and including” before the version identity); or

all versions subsequent to and including the identified version (identified by “onwards” following the version identity); or

publications without mention of a specific version, in which case the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

[1]	GSM 01.04 (ETR 350): “Digital cellular telecommunications system (Phase 2+); Abbreviations and acronyms”.

[2]	GSM 01.61: “Digital cellular telecommunications system (Phase 2+); GPRS ciphering algorithm requirements”.

[3]	GSM 02.60: “Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Service description; Stage 1”.

[4]	GSM 03.03 (ETS 300 927): “Digital cellular telecommunications system (Phase 2+); Numbering, addressing and identification”.

[5]	GSM 03.07: “Digital cellular telecommunications system (Phase 2+); Restoration procedures”.

[6]	GSM 03.22 (ETS 300 930): “Digital cellular telecommunications system; Functions related to Mobile Station (MS) in idle mode and group receive mode”.

[7]	GSM 03.60: “Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Service description; Stage 2”.

[8]	GSM 03.61: “Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Point to Multipoint Multicast Service Description; Stage 2”.

[9]	GSM 03.62: “Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Point to Multipoint Group Call Service Description; Stage 2”.

[10]	GSM 03.64: “Digital cellular telecommunications system (Phase 2+); Overall description of the General Packet Radio Service (GPRS) Radio interface; Stage 2”.

[11]	GSM 04.08 (ETS 300 940): “Digital cellular telecommunications system (Phase 2+); Mobile radio interface layer 3 specification”.

[12]	GSM 04.64: “Digital cellular telecommunications system (Phase 2+), General Packet Radio Service (GPRS); Logical Link Control (LLC)”.

[13]	GSM 04.65: “Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Subnetwork Dependent Convergence Protocol (SNDCP)”.

[14]	GSM 08.08: “Digital cellular telecommunications system (Phase 2+); Mobile Switching Centre - Base Station System (MSC - BSS) interface: Layer 3 specification”.

[15]	GSM 08.14: “Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN) interface; Gb Interface Layer 1”.

[16]	GSM 08.16: “Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN) interface; Network Service”.

[17]	GSM 09.18: “Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Serving GPRS Support Node (SGSN) - Visitors Location Register (VLR); Gs interface layer 3 specification”.

[18]	GSM 12.08: “Digital cellular telecommunications system (Phase 2); Subscriber and equipment trace”.

[19]	CCITT X.200 (White Book): “Reference model of open systems interconnection for CCITT applications”. 



Abbreviations

Unless listed below, abbreviations used in this Technical Specification are listed in GSM 01.04 [1]and in GSM 08.16 [16].

DL	Downlink

UL	Uplink

PS	Packet switched

CS	Circuit switched

Logical configuration of the Gb-interface

High-level characteristics of the Gb-interface

In contrast to the A-interface, where a single user has the sole use of a dedicated physical resource throughout the lifetime of a call irrespective of information flow, the Gb-interface allows many users to be multiplexed over a common physical resource.

GPRS signalling and user data may be sent on the same physical resources.

Access rates per user may vary from zero data to the maximum possible bandwidth (e.g. the available bit rate of an E1). 

Position of BSSGP within the protocol stack on the Gb-interface

Across the Gb-interface the following peer protocols have been identified: the Base Station Subsystem GPRS Protocol (BSSGP) and the underlying network service (NS). The NS shall transport BSSGP PDUs between a BSS and an SGSN (refer to GSM 08.16 [16]).



� EMBED Word.Picture.6  ���

Figure � STYLEREF 1 \n �4�-� SEQ Figure \* ARABIC \r 1 �1�/ GSM 08.18: BSSGP’s position within the Gb-interface protocol stack

NOTE:	The Relay function provides buffering and parameter mapping between the RLC/MAC and the BSSGP. For example, on the uplink the RLC/MAC shall provide a TLLI. The Relay function shall then make it available to BSSGP. For a definition of the RLC/MAC function refer to GSM 03.64 [10]. 

The primary functions of the BSSGP include:

in the downlink, the provision by an SGSN to a BSS of radio related information used by the RLC/MAC function;

in the uplink, the provision by a BSS to an SGSN of radio related information derived from the RLC/MAC function; and

the provision of functionality to enable two physically distinct nodes, an SGSN and a BSS, to operate node management control functions.

This Technical Specification describes the service model, service primitives, procedures and PDU formats of the BSSGP.�

Elements for layer-to-layer communication

Definition of service model

In this Technical Specification, the communication between adjacent layers and the services provided by the layers are distributed by use of abstract service primitives.  Only externally observable behaviour resulting from the description is normatively prescribed by this Technical Specification.

The service primitive model used in this Technical Specification is based on the concepts developed in CCITT Recommendation X.200 [19].

The service model for a BSS and an SGSN is asymmetric. The service models for a BSS and an SGSN are shown below. 



� EMBED Word.Picture.6  ���

Figure � STYLEREF 1 \n �5�-� SEQ Figure \* ARABIC \r 1 �1�/GSM 08.18 BSSGP service model

Primitives consist of commands and their respective responses associated with the services requested of another layer. The general syntax of a primitive is:

XX - Generic name - Type (Parameters) 

where XX designates the layer providing or using the service. 

In this Technical Specification, XX is:

“BSSGP” for functions controlling the transfer of LLC frames passed between an SGSN and an MS across the Gb interface;

“RL” (relay) for functions controlling the transfer of LLC frames between the RLC/MAC function and BSSGP; 

“GMM” (GPRS mobility management) for functions associated with mobility management between an SGSN and a BSS; and 

“NM” (network management) for functions associated with Gb-interface and BSS—SGSN node management.

Service primitives provided by the BSSGP at a BSS

Table � STYLEREF 1 \n �5�-� SEQ Table \* ARABIC \r 1 �1�/GSM 08.18 Service primitives provided by BSSGP at a BSS

Generic name�Type����Parameters���REQuest�INDication�RESponse�CoNFirm���RL ( BSSGP�������RL-DL-UNITDATA�-�X�-�-�BVCI,

Refer to DL-UNITDATA PDU

��RL-UL-UNITDATA�X�-�-�-�BVCI,

LSP, 

Refer to UL- UNITDATA PDU

��RL-PTM-UNITDATA�-�X�-�-�BVCI,

Refer to PTM-UNITDATA PDU��GMM ( BSSGP�������GMM-PAGING�-�X�-�-�BVCI,

Refer to PAGING PS Refer to PDU PAGING CS PDU��GMM-RADIO-STATUS�X�-�-�-�BVCI,

Refer to RADIO-STATUS PDU��NM ( BSSGP�������NM-FLUSH-LL�-�X�-�-�BVCI,

Refer to FLUSH-LL PDU��NM-FLOW-CONTROL�X�-�-�-�BVCI,

Refer to FLOW-CONTROL PDU��NM-STATUS�X�X�-�-�BVCI,

Refer to STATUS PDU��NM-BVC-BLOCK�X�-�-�X�BVCI,

Refer to BVC-BLOCK PDU

Refer to BVC-BLOCK-ACK PDU��NM-BVC-UNBLOCK�X�-�-�X�BVCI,

Refer to BVC-UNBLOCK PDU

Refer to BVC-UNBLOCK-ACK PDU��NM-BVC-RESET

�X�X�X�X�BVCI,

Refer to BVC-RESET PDU

Refer to BVC-RESET-ACK PDU��NM-TRACE

�-�X�-�-�BVCI,

Refer to SGSN-INVOKE-TRACE PDU��

RL-DL-UNITDATA.ind 

Receipt of a DL-UNITDATA PDU from an SGSN by a BSS containing a LLC-PDU and MS control information necessary for the transmission of the LLC-PDU across the radio interface.

RL-UL-UNITDATA.req 

Request to send a UL-UNITDATA PDU to an SGSN from a BSS containing a LLC-PDU and radio interface derived information.

RL-PTM-UNITDATA.ind

This shall be developed in GPRS phase 2.

GMM-PAGING.ind 

Receipt of a PAGING PS or PAGING CS PDU from an SGSN by a BSS containing instructions to page an MS within a given group of cells.

GMM-RADIO-STATUS.req 

Request to send a RADIO-STATUS PDU to an SGSN from a BSS to report that an exception condition occurred in the operation of the radio interface for an MS.

NM-FLUSH-LL.ind 

Receipt of a FLUSH-LL PDU from an SGSN by a BSS instructing a BSS to delete queued LLC-PDU(s) corresponding to one logical link.

NM-FLOW-CONTROL.req 

Request to send a FLOW-CONTROL PDU to an SGSN from a BSS indicating the ability of a cell to accept data.

NM-STATUS.req 

Request to send a STATUS PDU to an SGSN from a BSS to report that an exception condition occurred within the BSS.

NM-STATUS.ind 

Receipt of a STATUS PDU from an SGSN by a BSS indicating that an exception condition occurred within an SGSN.

NM-BVC-BLOCK.req 

Request to send a BVC-BLOCK PDU to an SGSN from a BSS to mark a BVC as blocked.

NM-BVC-BLOCK.cnf 

Receipt of a BVC-BLOCK-ACK PDU from an SGSN by a BSS confirming that an SGSN has marked a BVC as blocked.

NM-BVC-UNBLOCK.req 

Request to send a BVC-UNBLOCK PDU to an SGSN from a BSS to mark a BVC as unblocked.

NM-BVC-UNBLOCK.cnf 

Receipt of a BVC-UNBLOCK-ACK PDU from an SGSN by a BSS confirming that an SGSN has marked a BVC as unblocked.

NM-BVC-RESET.req 

Request to send a BVC-RESET PDU to an SGSN from a BSS to reset an SGSN’s GPRS BVC contexts.

NM-BVC-RESET.res 

Sending of a BVC-RESET-ACK PDU to the SGSN from an BSS indicating that a GPRS BVC context has been reset in the BSS. 

NM-BVC-RESET.ind 

Receipt of a BVC-RESET PDU at a BSS from an SGSN indicating that GPRS BVC contexts have been reset at the SGSN.

NM-BVC-RESET.cnf 

Receipt of a BVC-RESET-ACK PDU at a BSS confirming that GPRS BVC context has been reset at the SGSN.

NM-TRACE.ind 

Receipt of a SGSN-INVOKE-TRACE PDU at a BSS from an SGSN indicating the need to produce a trace record on an MS.



�Service primitives provided by the BSSGP at an SGSN
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Generic name�Type����Parameters���REQuest�INDication�RESponse�CoNFirm���LL ( BSSGP�������BSSGP-DL-UNITDATA

�X�-�-�-�BVCI,

LSP,

Refer to DL-UNITDATA PDU ��BSSGP-UL-UNITDATA

�-�X���BVCI,

Refer to UL-UNITDATA PDU��BSSGP-PTM-UNITDATA�X�-�-�-�BVCI,

Refer to PTM-UNITDATA PDU ��GMM ( BSSGP�������GMM-PAGING�X�-�-�-�BVCI,

Refer to PAGING PS PDU

Refer to PAGING CS PDU��GMM-RADIO-STATUS�-�X�-�-�BVCI,

Refer to RADIO-STATUS PDU��NM ( BSSGP��������������NM-FLUSH-LL�X�-�-�-�BVCI,

Refer to FLUSH-LL PDU��NM-FLOW-CONTROL�-�X�-�-�BVCI,

Refer to FLOW-CONTROL PDU��NM-STATUS�X�X�-�-�BVCI,

Refer to STATUS PDU��NM-BVC-BLOCK�-�X�-�-�BVCI,

Refer to BVC-BLOCK PDU

Refer to BVC-BLOCK-ACK PDU��NM-BVC-UNBLOCK�-�X�-�-�BVCI,

Refer to BVC-UNBLOCK PDU

Refer to BVC-UNBLOCK-ACK PDU��NM-BVC-RESET

�X�X�X�X�BVCI,

Refer to BVC-RESET PDU

Refer to BVC-RESET-ACK PDU��NM-TRACE

�X�-�-�-�BVCI,

Refer to SGSN-INVOKE-TRACE PDU��



BSSGP-DL—UNITDATA.req 

Request to send a DL-UNITDATA PDU to a BSS from an SGSN containing a LLC-PDU and control information necessary for the transmission of the LLC-PDU across the radio interface.

BSSGP-UL-UNITDATA.ind 

Receipt of a UL-UNITDATA PDU from a BSS by an SGSN containing a LLC-PDU and radio interface derived information.

BSSGP-PTM-UNITDATA.req

This shall be developed in GPRS phase 2.

GMM-PAGING.req 

Request to send a PAGING PS or PAGING CS PDU from an SGSN to a BSS containing instructions to page an MS within a given group of cells.

GMM-RADIO-STATUS.ind 

Receipt of a RADIO-STATUS PDU from a BSS by an SGSN to report that an exception condition occurred in the operation of the radio interface for an MS.

NM-FLUSH-LL.req 

Request to send a FLUSH-LL PDU from an SGSN to a BSS instructing a BSS to delete queued LLC-PDU(s) corresponding to one logical link.

NM-FLOW-CONTROL.ind 

Receipt of a FLOW-CONTROL PDU from a BSS by an SGSN indicating the ability of a cell to accept data.

NM-STATUS.req 

Request to send a STATUS PDU to a BSS from an SGSN to report that an exception condition occurred within an SGSN.

NM-STATUS.ind 

Receipt of a STATUS PDU from a BSS by an SGSN indicating an exception condition occurred within the BSS.

NM-BVC-BLOCK.ind 

Receipt of a BVC-BLOCK PDU from a BSS by an SGSN indicating that a BVC shall be marked as blocked.

NM-BVC-UNBLOCK.ind 

Receipt of a BVC-UNBLOCK PDU from a BSS by an SGSN indicating that a BVC shall be marked as unblocked.

NM-BVC-RESET.req 

Request to send a BVC-RESET PDU to a BSS from an SGSN to reset a BSS’s GPRS BVC contexts.

NM-BVC-RESET.res 

Sending of a BVC-RESET-ACK PDU to the BSS from a SGSN indicating that a GPRS BVC context has been reset in the SGSN. 

NM-BVC-RESET.ind 

Receipt of a BVC-RESET PDU at an SGSN from a BSS indicating that GPRS BVC contexts have been reset at the BSS.

NM-BVC-RESET.cnf 

Receipt of a BVC-RESET-ACK PDU at an SGSN confirming that GPRS BVC contexts have been reset at the BSS.

NM-TRACE.req 

Request to send an SGSN-INVOKE-TRACE PDU to a BSS from an SGSN to begin producing a trace record on an MS.

Primitive parameters

BSSGP Virtual Connection Identifier (BVCI) 

BSSGP Virtual Connections (BVCs) provide communication paths between BSSGP user entities. Each BVC is used in the transport of BSSGP PDUs between peer point-to-point (PTP) functional entities, peer point-to-multipoint (PTM) functional entities and peer signalling functional entities. 

A PTP functional entity is responsible for PTP user data transmission. There is one PTP functional entity per cell. Within GSM 08.18, a cell is identified by a BVCI unless it is explicitly stated otherwise.

A PTM functional entity is responsible for PTM user data transmission. There is one or more PTM functional entities per BSS.

A signalling functional entity is responsible for other functions e.g. paging. There is one or more signalling entities per BSS.

Each BVC is identified by means of a BSSGP Virtual Connection Identifier (BVCI) which has end-to-end significance across the Gb interface. Each BVCI is unique within an SGSN.
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Service Primitives�Mapping of BVCI to functional entity��RL-DL-UNITDATA�PTP��RL-UL-UNITDATA�PTP��RL-PTM-UNITDATA�PTM��GMM-PAGING�PTP or SIGNALLING (NOTE 1)��GMM-RADIO-STATUS�PTP��NM-FLUSH-LL�SIGNALLING��NM-FLOW-CONTROL�PTP��NM-STATUS�PTP or PTM or SIGNALLING (NOTE 2)��NM-BVC-BLOCK�SIGNALLING��NM-BVC-UNBLOCK�SIGNALLING��NM-BVC-RESET�SIGNALLING��NM-TRACE�SIGNALLING��

NOTE 1:	If the MS is in the STANDBY mobility management state, then the BVCI=SIGNALLING. If the MS is in the READY mobility management state, then the BVCI=PTP (Refer to GSM 03.64 [10]).

NOTE 2:	The setting of the BVCI is dependent upon the context within which the STATUS PDU was generated. 

Link Selector Parameter (LSP)

The link selector parameter is defined in GSM 08.16 [16]. At one side of the Gb interface, all BSSGP UNITDATA PDUs related to an MS shall be passed with the same LSP, e.g. the LSP is set to the MS’s TLLI, to the underlying network service. The LSPs used at the BSS and SGSN for the same MS may be set to different values.

[functional-name] PDU 

The parameters that make up a [functional-name] PDU are defined in PDU Functional Definitions and contents/GSM 08.18.



User data and signalling procedures between RL and BSSGP SAPs

 Downlink UNITDATA procedure

On the downlink, a DL-UNITDATA PDU shall contain information elements to be used by the RLC/MAC function and a LLC-PDU. There shall be only one LLC-PDU per DL-UNITDATA PDU. The LLC-PDU shall always be the last information element in the DL-UNITDATA PDU, and shall be aligned on a 32 bit boundary for efficient processing.

An SGSN provides the BSSGP with a current TLLI, identifying the MS. If an SGSN provides a second TLLI, indicating that an MS has recently changed its TLLI, this shall be considered as the “old” TLLI. A BSS uses the “old” TLLI to locate an MS’s existing context. Subsequent uplink data transfers for this MS shall reference the current TLLI, and not the old TLLI.

If DRX Parameters is present in the PDU, then the IMSI shall be present. If DRX Parameters are not present, then the IMSI shall be regarded as optional. The DRX Parameters and IMSI are necessary for the derivation of the paging group.

An SGSN provides the BSSGP with MS specific information, enabling the RLC/MAC entity in a BSS to transmit an LLC-PDU to the MS in a user specific manner. The information made available to the radio interface includes:

MS Classmark. This defines the capabilities of the ME.

QoS Profile. This defines the relative delay class, the (peak) bit rate, the type of  BSSGP’s SDU (signalling or data), and the transmission mode to be used when transmitting the LLC-PDU across the radio interface. 

The relative delay class of the procedure is set by the upper layers. 

A BSS may incorporate the delay class and the (peak) bit rate into its radio resource scheduler. The algorithm to do this is out of scope of this Technical Specification.

Two types of BSSGP SDU shall be distinguished: layer 3 signalling and data. Layer 3 signalling may be transmitted over the Um interface with higher protection.

Two transmission modes across the radio interface are possible; acknowledged (using RLC/MAC ARQ functionality) and unacknowledged (using RLC/MAC unitdata functionality). 

If Priority is present, only the priority-level field shall be regarded. The management of priority levels is implementation dependent and under operator control. The preemption capability indicator, the queuing allowed indicator and preemption vulnerability indicator shall be ignored.  

In addition to constructing the DL-UNITDATA, the SGSN supplies the LSP and the BVCI associated with the MS  to the lower layer network service, enabling network service routeing to the peer entity. These parameters are not transmitted as part of the BSSGP across the Gb-interface.

Abnormal conditions 

The following actions are defined in periods of congestion.

To satisfy the maximum number of service requests, the BSS may redistribute MSs among cells (i.e. network controlled cell reselection is initiated). If this occurs, the BSS may inform the SGSN through the RADIO� STATUS PDU (Radio Cause value: cell reselection ordered). The BSS shall update any internal references that indicate the location of the MS. The BSS may attempt to internally re-route queued LLC frames to an MS that has been moved to a new cell. If this functionality is not supported, or if it is not possible to internally re-route LLC frames, the LLC frame shall be discarded. 

It is the responsibility of the higher layer protocols in the SGSN to cope with discarded LLC frames.

 Uplink UNITDATA procedure

On the uplink, a UL-UNITDATA PDU shall contain information elements derived from the RLC/MAC function, meaningful to higher-layer protocols in an SGSN, and a LLC-PDU. There shall be only one LLC-PDU per UL-UNITDATA PDU. The LLC-PDU shall always be the last information element in the UL-UNITDATA PDU, and shall be aligned on a 32 bit boundary for efficient processing.

The BSS shall provide the TLLI, received from the MS, to the SGSN.

The BSS shall provide a BVCI indicating the PTP functional entity (i.e. the cell) upon which the LLC-PDU was received. The SGSN shall obtain the BVCI from the underlying network service; the BVCI is not visible in the UL-UNITDATA PDU.

The BSS provides the SGSN with the QoS Profile used in the LLC-PDU’s transmission from the mobile station across the radio interface.

QoS Profile. This reports the relative delay class, the (peak) bit rate, and the transmission mode used across the radio path.  The type of the BSSGP SDU, layer 3 signalling or data, is not meaningful on the uplink and shall be ignored.

In order to support location based services, the BSS shall include the cell identifier of the cell upon which the LLC-PDU was received.

In addition to constructing the UL-UNITDATA, the BSS supplies the LSP and the BVCI associated with the MS to the lower layer network service, enabling network service routeing to the peer entity. These parameters are not transmitted as part of the BSSGP across the Gb-interface. 

Abnormal conditions 

None specified.  

Signalling procedures between GMM SAPs

Paging

When wishing to initiate packet-switched transmission between an SGSN and MS, an SGSN shall send a PAGING PS PDU to the BSS. When instructed by an MSC/VLR to initiate circuit-switched transmission between the MSC and MS, the SGSN shall send a PAGING CS PDU to the BSS. These PDUs shall contain the information elements necessary for the BSS to initiate paging for an MS within a group of cells. This PDU shall be used to generate the corresponding radio interface paging PDU to be transmitted at the appropriate time.

The SGSN shall provide the MS’s IMSI and may provide DRX Parameters which enable the BSS to derive the paging population number. If the DRX Parameters are absent, the paging group number shall be derived from the IMSI.

An SGSN provides the BSSGP with MS specific information, enabling a BSS to execute the paging procedure in a MS specific manner. This includes:

QoS Profile. The relative delay class of the paging procedure is set by the upper layers [in the SGSN]. The SGSN shall set the bit rate parameter to “best effort”. The SGSN shall set the transmission mode to unacknowledged. The BSS shall ignore the received bit rate, the BSSGP SDU type, and transmission mode parameters.

If an SGSN provides a TLLI, then the BSS shall use the TLLI and not the IMSI to address the MS. 

If an SGSN provides the TMSI and TLLI, then the BSS shall use the TMSI and not the IMSI to address the MS.  

If an SGSN provides neither the TLLI nor the TMSI, then the BSS shall use the IMSI to address the MS. 

The SGSN provides an indication of the cells within which the BSS shall page the MS. The levels of resolution within one BSS are: all cells within the BSS, all cells on the BSS within one location area, all cells on the BSS within one routeing area, and one BVCI (i.e. cell).

It should be noted that each PDU relates to only one MS and therefore a BSS has to pack pages for different MSs into the relevant GSM 04.08 [11] radio interface paging PDU.

The PAGING CS PDU consists of the parameters described above for a PAGING PS PDU and, optionally, some or all of the following parameters; TMSI, Channel Needed and Priority. The Channel Needed and Priority information shall be handled transparently by the BSS.

Radio Status procedure

A BSS and an MS radio interface communication may not be successfully completed as requested because:

the MS goes out of coverage and is lost; ��This condition is signalled by setting the Radio Cause value to “Radio contact lost with MS”.

the link quality is too bad to continue the communication; ��This condition is signalled by setting the Radio Cause value to “Radio link quality insufficient to continue communication”. 

the BSS has ordered the MS to perform a cell-reselection. ��This condition is signalled by setting the Radio Cause value to “cell-reselection ordered”.

Conditions 1) and 2) indicate that attempts to communicate between an MS and an SGSN via this cell should be suspended or abandoned. An SGSN shall stop sending LLC-PDUs to the cell for the MS. The criteria for deciding whether condition 1) or 2) has occurred is not in the scope of GSM 08.18. 

The conditions for resuming a suspended or abandoned communication between an MS and SGSN are defined in GSM 04.08 [11].

Condition 3) indicates that the SGSN should wait for a cell update before resuming the transmission of LLC-PDUs to the BSS.

A BSS shall signal these exception conditions to an SGSN by sending a RADIO-STATUS PDU. It shall contain a reference to the MS, either TLLI or TMSI or IMSI, and an indication of the exception condition, i.e. the Radio Cause value.

Signalling procedures between NM SAPs

FLUSH-LL (logical link) procedure

An SGSN shall send a FLUSH-LL PDU to a BSS to ensure that LLC-PDUs queued for  transmission at a cell for an MS are deleted. 

An SGSN shall provide an MS’s TLLI and a BVCI.

Queued BSSGP signalling, e.g. pages, shall not be affected by this procedure.

Flow Control procedure  

Editor’s note: The flow control procedure is the subject of further study (FFS) and should be treated as an open issue.

General model of operation

From the perspective of the BSSGP, the flow control mechanism is based on the following model: 

There are 4 QoS delay class queues for each cell, as identified by a BVCI, in a BSS. This queue structure is replicated in the SGSN; 

The BSS and SGSN downlink and uplink queues are independent of one another, and are managed separately.  No hierarchical relationships exist between uplink and downlink QoS delay class queues; 

Associated with each queue is a delay threshold value, expressed in units of time; and

Only downlink queues in the BSS are managed via flow control procedures. Uplink queues are not flow controlled

Mode of operation

The flow control mechanism manages the loading by the SGSN of a cell’s QoS delay class queues in the BSS. It reacts to increasing or excessive queuing delays in the cell, thus maintaining system stability by avoiding the re-transmission across the Gb interface of UNITDATA PDUs from the SGSN’s upper layers.  

UNITDATA PDUs should only be sent to the cell if the probability is high that they may be transmitted within the period of time described by their delay class. For example, if the QoS delay class queue 1 is loaded and the cell indicates that it may take 5 seconds before a newly arrived UNITDATA PDU reaches the front of the queue, it is destabilising to send to the cell’s queue a UNITDATA PDU that should be processed within 2 seconds. It may be assumed that it will not be processed in time, thereby causing the upper layer timers in the SGSN to expire, causing a re-transmission of the PDU. 

Within the BSS for each cell, each QoS delay class queue has a delay threshold. Queued LLC frames that are below the threshold may be transmitted within their delay class limits, while queued LLC frames that exceed the threshold may not be transmitted before the SGSN re-transmits the LLC frame. LLC frames in the BSS that exceed the threshold shall be discarded.

The current delay of a queue is calculated continuously. The current delay shall be sent by the cell for all queues at defined intervals to inform the SGSN about the current queuing delays at the cell. Flow control shall be initiated when the defined delay thresholds are exceeded. 

QoS Delay Thresholds

Associated with the 4 QoS delay classes are corresponding delay threshold values: QoS-delay-threshold-(1 to 4).

These QoS-delay-threshold-(1 to 4) values are known in the cell and SGSN. The SGSN compares the current queuing delay reported by the cell with its QoS-delay-threshold-(1 to 4) values. 

If the queuing delay is larger than the threshold value, the SGSN shall not send PDUs to the associated queue(s). Alternatively, to operate an XON/XOFF mechanism, the cell can report an “infinite” queuing delay. After an activation of XOFF flow control, the cell shall report to the SGSN as soon as the queuing delay has returned  to a level of TH-PROXIMITY-3 less than the QoS-delay-threshold-(1 to 4) values for a period of T-persistency-3  (e.g. when the queuing delay has been at 20% below delay class 1’s threshold for 5 seconds). The SGSN shall resume sending (XON) of PDUs to the delay class queue in the cell. 

The parameters TH-PROXIMITY-1 to TH-PROXIMITY-3 are used to set the proximity levels to the delay threshold. The parameters T-persistency-1 to T-persistency-3 provide flow control persistency at each proximity level, thereby avoiding delay instability, and minimising signalling overhead. 

The BSS shall also report to the SGSN the radio capacity at the Um interface for a given cell. 



� EMBED Word.Picture.6  ���

Figure � STYLEREF 1 \n �8�-� SEQ Figure \* ARABIC \r 1 �1�/ GSM 08.18 BSSGP downlink logical flow control model



Flow Control of Downlink Traffic from an SGSN to BSS

Estimating radio capacity 

“Radio capacity” is used throughout this description to express in a manner that is independent of the structure of the radio interface, the transmission capabilities allocated to GPRS at a cell. The estimates produced in the BSS are rough estimates, and are intended to give to the SGSN a general picture of a cell’s GPRS capability. The capacity is estimated for GSM based radio interfaces as follows:

Radio capacity is the number of TDMA timeslots multiplied by the maximum achievable information carrying capacity of the RLC/MAC blocks defined in GSM 03.64 [10] .  “Maximum achievable data rate” is derived from the convolutional coding schemes available in the cell.

The SGSN shall use the estimated capacity to limit the flow of LLC PDUs to the BSS (e.g. if the capacity in the cell is X kbps, the SGSN should not send 2*X kbps to the cell).

Expressing current queuing delay

The current queuing delay within a BSS, for a cell, for a QoS delay class queue, is the estimated time it would take for a PDU arriving at the back of queue to be removed from the front of the queue for RLC/MAC processing. The estimated time shall include all internal processing estimates, including all fixed delays and protocol overhead: it does not include the time taken by the RLC/MAC to transfer a frame. The following informative algorithm gives an indication of the queuing delay calculation.  The exact mechanism to determine queuing delay is implementation dependent. 

queuing_delay_time_per_Qos delay_class_queue = 		

						(total_number_of_octets_in_queue      		  /

						estimated_octet_throughput_for the cell’s queue ) + 

						internal_processing



Frequency of reporting the capacity at a cell

If the operator has configured a static allocation of radio capacity at a cell for GPRS, the capacity shall be reported by the BSS to an SGSN when the cell’s GPRS configuration is modified. By static, for GSM based radio interfaces, the following is meant:

A timeslot (s) in each cell is (are) reserved for GPRS and is (are) not shared with circuit-switched services.

If the operator has configured a dynamic allocation of radio capacity at a cell for GPRS, the capacity may vary as radio capacity is taken away from GPRS and used by circuit-switched services. Therefore, in a dynamic configuration, the reported radio capacity shall be expressed as an estimated value.

The estimated capacity shall be reported by a cell to an SGSN each time the radio capacity allocated for GPRS deviates by more than Pk-capacity-change for a period of Pk-persistency. “Pk-capacity-change” is a fixed percentage value, and “Pk-persistency” is the period of time over which the estimated capacity is calculated, thereby avoiding instability and minimising signalling overhead.  For example, when the estimated radio capacity for GPRS is decreased by 50% for more than 60 seconds, the cell reports the new estimated radio capacity to the SGSN.

Where neither the allocation changes nor the queuing delay approaches QoS-delay-threshold-(1 to 4) values, the frequency of reporting shall be every TF1 seconds. It is recommended that TF1 is set to a long period.

Criteria for the initiation of flow control procedures

The cell sends a FLOW CONTROL PDU to the SGSN based on the following criteria. 

In regular intervals, every time a period of TF1 has expired. In response, the SGSN may continue sending LLC PDUs to a cell’s QoS delay queue;

When the allocation of radio capacity for GPRS changes by Pk-capacity-change for a period of Pk-persistency. In response, the SGSN may continue sending LLC PDUs to a cell’s QoS delay queue, but at a modified rate; 

When the current queuing delay has reached one of the following values: 

TH-PROXIMITY-3 less than the defined QoS delay class threshold for a period T-persistency-3;

TH-PROXIMITY-2 less than the defined QoS delay class threshold for a period T-persistency-2; and

TH-PROXIMITY-1 less than the defined QoS delay class threshold for a period T-persistency-1.

In response, the SGSN may continue sending LLC PDUs to a cell’s QoS delay queue, but at a modified rate;

When the queuing delay at a QoS delay class queue exceeds the QoS-delay-threshold-(1 to 4) value. The value of the current queuing delay can be reported or the value can be set to “infinite”. In response, the SGSN shall immediately stop sending LLC PDUs to a cell’s QoS delay queue as soon as the current delay value exceeds the corresponding QoS-delay-threshold-(1 to 4) value;

When the current queuing delay is decreasing, one FLOW CONTROL PDU shall be sent to the SGSN when the current queuing delay falls below each of the following values: 

TH-PROXIMITY-1 less than the defined QoS delay class threshold for a period T-persistency-1;

TH-PROXIMITY-2 less than the defined QoS delay class threshold for a period T-persistency-2; and

TH-PROXIMITY-3 less than the defined QoS delay class threshold  for a period T-persistency-3.

In response, the SGSN may resume sending LLC PDUs to a cell’s QoS delay queue. 

FLOW-CONTROL PDU

Based on the criteria for flow control initiation, a BSS shall send to an SGSN a FLOW-CONTROL PDU containing a list of IEs, containing the following information:

the current queuing delay of the cell’s QoS delay class queues; and

the capacity offered by a cell at the Um-interface for GPRS.

 In order to simulate an XON/XOFF technique, the queuing delay at a queue may be set to “infinite”.

The FLOW-CONTROL PDU is unacknowledged. If a FLOW-CONTROL PDU is lost in transit between the BSS and SGSN, the conditions which gave rise to the initiation of the procedure shall cause the re-initiation of the procedure.

Flow Control of Uplink Traffic from a BSS to an SGSN

No flow control procedures are defined between the BSS and the SGSN in uplink direction. 

BVC blocking and unblocking procedure

The BVC blocking and unblocking procedures are initiated by the BSS to remove from use, or bring in to use, a BVC.

A BSS may block one BVC because of:

Operation and Maintenance intervention for a cell;

equipment failure at the BSS;

cell equipment failure at the BSS; or

other causes not regarded in phase 1 of the implementation of GPRS (Cause Value: “reserved for future use”).

When a BSS wishes to block a BVC, the BSS shall mark that BVC as blocked, thereafter discarding any traffic sent to the BVC in the uplink direction. The cell associated with the BVC should not accept data in the downlink direction. The BSS shall send a BVC-BLOCK PDU to the SGSN and start timer T1.�

The BVC-BLOCK PDU contains:

the BVCI of the BVC to be blocked; and

a Cause element indicating the reason for blocking (typical cause values: O&M intervention, Equipment failure).

On receipt of a BVC-BLOCK PDU, the SGSN shall mark the indicated BVC as blocked and stop transmitting traffic addressed to this BVC. The SGSN shall then acknowledge the blocking of the BVC by sending a BVC-BLOCK-ACK PDU to the BSS. 

The BVC-BLOCK-ACK PDU contains the BVCI received in the BVC-BLOCK PDU.

On receipt of the BVC-BLOCK-ACK PDU the BSS shall stop timer T1.

The BVC shall be seen as blocked by an SGSN until a BVC-UNBLOCK PDU is received indicating that the BVC’s status has changed.

During the BVC blocking procedure, traffic in transit to or from a cell is in an indetermined state and may be lost. When unblocking a BVC both the BSS and SGSN shall be in an operational state, i.e. the underlying network service and the BVC shall be available for use. ��If a BSS wishes to unblock a blocked BVC it shall send a BVC-UNBLOCK PDU, and start timer T1.

The  BVC-UNBLOCK PDU contains:

the BVCI of the BVC to be blocked.

If a BVC-UNBLOCK PDU is received by an SGSN for a blocked BVC, the BVC shall be marked as unblocked and a BVC-UNBLOCK-ACK PDU shall be returned to the BSS, containing the BVCI received in the BVC-UNBLOCK PDU.��The BSS shall stop timer T1 on receipt of the BVC-UNBLOCK-ACK PDU and mark the BVC as unblocked.�

Abnormal Conditions 

If a BVC-BLOCK-ACK PDU is not received for a BVC-BLOCK PDU within T1 seconds, then the BVC-BLOCK PDU procedure shall be repeated a maximum of BVC-BLOCK-RETRIES attempts. After BVC-BLOCK-RETRIES attempts the BVC remains blocked, the procedure is stopped and the O&M system is informed.

If a BVC-UNBLOCK-ACK PDU is not received for a BVC-UNBLOCK PDU within T1 seconds, then the BVC-UNBLOCK PDU procedure shall be repeated a maximum of BVC-UNBLOCK-RETRIES attempts. After BVC-UNBLOCK-RETRIES attempts the status of the BVC remains blocked, the procedure is stopped and the O&M system is informed.

If traffic is received on a BVC that is marked at a BSS or at an SGSN as blocked, and no BVC-Unblocking procedure is pending, the received  PDU shall not be accepted and a STATUS PDU (Cause value: BVC blocked) shall be sent to the peer entity.

If a BVC-BLOCK PDU is received by an SGSN for a blocked BVC, a BVC-BLOCK-ACK PDU shall be returned.

If a BVC-UNBLOCK PDU is received by an SGSN for an unblocked BVC, a BVC-UNBLOCK-ACK PDU shall be returned.

If an unexpected BVC-BLOCK-ACK PDU is received by a BSS, and it is related to a BVC that is locally blocked, the BVC-BLOCK-ACK PDU is discarded. If the BVC-BLOCK-ACK PDU is related to a BVC that is not locally blocked, then a BVC unblock procedure shall be performed.

If an unexpected BVC-UNBLOCK-ACK PDU is received by a BSS  and it is related to a BVC that is locally not blocked, the BVC-UNBLOCK-ACK PDU is discarded. If the BVC-UNBLOCK-ACK PDU is related to a BVC that is locally blocked, then a BVC block procedure shall be performed.

BVC-RESET procedure

The purpose of the BVC-RESET procedure is to synchronise the initialisation of GPRS BVC related contexts at a BSS and SGSN. This enables the BSS and SGSN to begin communication in known states. A BVC-RESET procedure is performed because of recovery procedures related to: 

a system failure in the SGSN or BSS that effects GPRS BVC functionality (e.g. processor recovery);

an underlying network service system failure; or

a change in the transmission capability of the underlying network service, where the “change” is from zero kbps to greater-than-zero kbps.

After any of the possible events stated above, the status of the affected BVCs may be inconsistent at the SGSN and the BSS. After performing the BVC Reset procedure all affected BVCs are assumed to be unblocked at the SGSN. The reset procedure forces a consistent state upon SGSN and BSS by requiring that after the completion of the BVC-Reset procedure the BSS initiates the block procedure for all affected BVCs that are marked as blocked at the BSS.

Before a BSS (or SGSN) sends a BVC-RESET PDU, the operational status of the associated network service shall be obtained by the BSS (or SGSN). 

If the associated network service is operational, the BSS (or SGSN) shall send a BVC-RESET PDU to its peer entity and start timer T2. The BSS (or SGSN) may receive BVC related signalling and UNITDATA PDUs before the procedure is acknowledged, but shall not transmit PDUs.

If the associated network service is not operational, the BVC-RESET procedure is postponed until internal periodic status checks indicate that it is operational.

The BVC-RESET PDU contains: 

the BVCI of the reset BVC.

Upon reception of a BVC-RESET PDU, the SGSN (or BSS) shall discard UNITDATA PDUs addressed to the reset BVC. After the SGSN (or BSS) has initialised all affected GPRS related contexts, a BVC-RESET-ACK PDU is returned, containing the BVCI received in the BVC-RESET PDU. UNITDATA PDUs addressed to the BVC may then be received and transmitted.

Upon reception by a BSS (or SGSN) of the BVC-RESET-ACK PDU the timer T2 is stopped and UNITDATA PDUs addressed to the BVC may then be received and transmitted. 

If the BSS was the initiator of the BVC-RESET procedure, the BSS may initiate the blocking procedure without waiting for a BVC-RESET-ACK PDU.  If the SGSN was the initiator of the BVC-RESET procedure, the BSS shall initiate the BVC-Blocking procedure after returning the BVC-RESET-ACK PDU to the SGSN.

Abnormal Conditions 

If a BSS (or SGSN) sends a BVC-RESET PDU to an SGSN (or BSS) and the BVC-RESET-ACK PDU is not returned within a period T2, the BVC-RESET procedure shall be repeated a maximum of BVC-RESET-RETRIES attempts. After BVC-RESET-RETRIES attempts the procedure is stopped and the O&M system is informed. The status of all affected BVCs at the BSS (or SGSN) shall be blocked as a consequence. 

If the BSS (or SGSN) has sent a BVC-RESET PDU for a BVCI to the SGSN (or BSS) and is awaiting a BVC-RESET-ACK PDU in response, but instead receives a BVC-RESET PDU indicating the same BVCI, then this shall be interpreted as an BVC-RESET ACK PDU and the T2 timer shall be stopped.

If the BSS (or SGSN) receives an unexpected BVC-RESET ACK PDU, this shall be ignored.

Trace procedure

The purpose of the trace invocation procedure is to inform the receiving entity that it should begin producing a trace record on an MS. The trace is invoked by an SGSN by sending an SGSN-INVOKE-TRACE PDU to the peer entity. The SGSN-INVOKE-TRACE PDU is not acknowledged.

The events and parameters to be recorded are indicated in the “Trace type” information element are defined in GSM 12.08 [19].

The remaining elements, when received, are to be passed transparently to the OMC receiving the trace record.

The element “OMCId”, if present, indicates the OMC to which the record is destined.

The PDU includes a trace reference which is allocated by the entity which triggered the trace. 

The element “TriggerId”, if present, indicates the entity which triggered the trace.

The Trace Reference and TriggerId IEs are used to tag the trace record to allow simpler construction of the total record by the entity which combines trace records.

General Protocol Error Handling

Refer to General Protocol Error Handling/GSM 08.16 [16].

PDU functional definitions and contents

General Structure Of A PDU

Refer to General Structure Of A PDU/GSM 08.16 [16].

PDU functional definitions and contents at RL and BSSGP SAPs

 DL-UNITDATA

This PDU transfers an MS’s LLC-PDU to the radio interface.

PDU type:	DL-UNITDATA

Direction:	SGSN to BSS

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC \r 1 �1� / GSM 08.18: DL-UNITDATA PDU contents

Information element�Type / Reference�Presence�Format�Length�������� PDU type�� M�V�1�� � ��� �� TLLI (current)��M�V�4�� QoS Profile��M�V�2�������� MS Classmark��M�TLV�3-??�� Priority� GSM 08.08�O�TLV�3�� DRX Parameters��O�TLV�3�� IMSI ��C�TLV�5 -10�� TLLI (old)��O�TLV�6�� Alignment octets��O�TLV�2-5�� LLC-PDU��M�TLV�3-?��

UL-UNITDATA

This PDU transfers an MS’s LLC-PDU and its associated radio interface information across the Gb-interface.

PDU type:	UL-UNITDATA

Direction:	BSS to SGSN

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �2�/ GSM 08.18: UL-UNITDATA PDU content

Information element�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��� ��� ��TLLI��M�V�4��QoS Profile��M�V�2��������Cell Identifier��M�TLV�9��Alignment octets��O�TLV�2-5��LLC-PDU��M�TLV�3-?��

PTM-UNITDATA

This shall be developed in GPRS phase 2.

PDU functional definitions and contents at GMM SAP

PAGING PS

This PDU indicates that a BSS shall initiate the packet paging procedure for an MS within a group of cells.

PDU type:	PAGING PS

Direction:	SGSN to BSS

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �3�/ GSM 08.18: PAGING PS PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��� ��� ��IMSI��M�TLV�5 -10��DRX Parameters��O�TLV�3��BVCI a)��C�TLV�4��Location Area a)��C�TLV�7��Routing Area a)��C�TLV�8��BSS Area Indication a)��C�TLV�3��QoS Profile��M�TLV�4��TLLI��O�TLV�6��

One and only one of the conditional IEs shall be present. 



PAGING CS

This PDU indicates that a BSS shall initiate a circuit-switched paging procedure for an MS within a group of cells.

PDU type:	PAGING CS

Direction:	SGSN to BSS

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �4�/ GSM 08.18: PAGING CS PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��� ��� ��IMSI��M�TLV�5 -10��DRX Parameters��O�TLV�3��BVCI a)��C�TLV�4��Location Area a)��C�TLV�7��Routing Area a)��C�TLV�8��BSS Area Indication a)��C�TLV�3��TLLI��O�TLV�6��Channel needed 1� TS GSM 09.18�O�TLV�3��Priority 1� TS GSM 09.18�O�TLV�3��TMSI 1� TS GSM 09.18�O�TLV�6��

One and only one of the conditional IEs shall be present. 

NOTE 1:	These fields are provided by the MSC via the Gs-Interface. 

RADIO-STATUS

This PDU indicates that an exception condition related to the radio interface has occurred.

PDU type:	RADIO-STATUS

Direction:	BSS to SGSN

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �5�/ GSM 08.18: RADIO STATUS PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������TLLI  a)��C�TLV�6��TMSI a)��C�TLV�6��IMSI  a)��C�TLV�5-10��Radio Cause��M�TLV�3��QoS Profile��O�TLV�4��

One and only one of the conditional IEs shall be present. 

PDU functional definitions and contents at NM SAP

FLUSH-LL

This PDU indicates that all buffered LLC-PDUs in a cell for an MS  should be deleted.

PDU type:	FLUSH-LL

Direction:	SGSN to BSS

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �6�/ GSM 08.18: FLUSH LL PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��� ��� ��TLLI��M�TLV�6��BVCI��M�TLV�4��

FLOW-CONTROL

This PDU informs the flow control mechanism at an SGSN of the status of a cell’s QoS delay class queues.

PDU type:	FLOW-CONTROL

Direction:	BSS to SGSN

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �7�/ GSM 08.18: FLOW-CONTROL PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������QoS Queue Delay��M�TLV�6��Capacity��M�TLV�3��

BVC-BLOCK

This PDU indicates that the contained BVC shall be blocked at the recipient entity.

PDU type:	BVC-BLOCK

Direction:	BSS to SGSN

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �8�/ GSM 08.18: BVC-BLOCK PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������BVCI��M�TLV�4��Cause��M�TLV�3��

BVC-BLOCK-ACK

This PDU acknowledges that a BVC has been blocked.

PDU type:	BVC-BLOCK-ACK

Direction:	SGSN to BSS 



Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �9�/ GSM 08.18: BVC-BLOCK-ACK PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������BVCI��M�TLV�4��

BVC-UNBLOCK

This PDU indicates that the identified BVC shall be unblocked at the recipient entity.

PDU type:	BVC-UNBLOCK

Direction:	BSS to SGSN

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �10�/ GSM 08.18: BVC-UNBLOCK PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������BVCI��M�TLV�4��

BVC-UNBLOCK-ACK

This PDU acknowledges that a BVC has been unblocked.

PDU type:	BVC-UNBLOCK-ACK

Direction:	SGSN to BSS

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �11�/ GSM 08.18: BVC-UNBLOCK-ACK PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������BVCI��M�TLV�4��

BVC-RESET

This PDU indicates that a BVC failure occurred.

PDU type:	BVC-RESET

Direction:	SGSN to BSS, BSS to SGSN

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �12�/ GSM 08.18: BVC-RESET PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������BVCI��M�TLV�4��Cause� �M�TLV�3��

BVC-RESET-ACK

This PDU indicates that BVC recovery procedures have been executed.

PDU type:	BVC-RESET-ACK

Direction:	BSS to SGSN, SGSN to BSS

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �13�/ GSM 08.18: BVC-RESET-ACK PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������BVCI��M�TLV�4��

STATUS

This PDU indicates that an exception condition occurred.

PDU type:	STATUS

Direction:	SGSN to BSS, BSS to SGSN

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �14�/ GSM 08.18: STATUS PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������Cause��M�TLV�3��PDU a)��O�TLV�3-?��

a):	This is the whole PDU (starting with the [PDU type]) within which an error was detected. This PDU may be truncated if it exceeds the information carrying capacity of the underlying network service.  



SGSN-INVOKE-TRACE

This PDU indicates that the BSS shall begin the production of a trace record for an MS.

PDU type:	SGSN-INVOKE-TRACE

Direction:	SGSN to BSS

Table � STYLEREF 1 \n �10�-� SEQ Table \* ARABIC �15�/ GSM 08.18: SGSN-INVOKE-TRACE PDU content

IEI�Information elements�Type / Reference�Presence�Format�Length����������PDU type��M�V�1����������Trace Type��M�TLV�3���Trace Reference��M�TLV�4���Trigger Id��O�TLV�4-24���Mobile Id��O�TLV�3-10���OMC Id��O�TLV�4-24���TransactionId��O�TLV�4��





General information elements coding

The figures and text in this section describe the Information Elements contents.

General structure of the information elements

Refer to General Structure Of The Information Elements/GSM 08.16 [16].

Information element description

Refer to Information Element Description/GSM 08.16 [16].

Information Element Identifier (IEI) 

An Information Element Identifier (IEI) is identified by the same coding in all BSSGP PDUs. 

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC \r 1 �1�/ GSM 08.18: IEI types



IEI coding�IEI Types�����(hexadecimal)������x00�Alignment Octets��x01�BSS Area Indication��x02�BVCI��x03�Capacity��x04�Cause��x05�Cell Identifier��x06�Channel needed��x07�DRX Parameters��x08�IMSI��x09�LLC-PDU��x0a�Location Area Identifier��x0b�Mobile Id��x0c�MS Classmark��x0d�OMC Id��x0e�Priority��x0f�QoS Profile��x10�QoS Queue Delay��x11�Radio Cause��x12�Routeing Area��x13�TLLI��x14�TMSI��x15�Trace Reference��x16�Trace Type��x17�TransactionId��x18�Trigger Id�����RESERVED�All values not explicitly shown are reserved for future use and shall be treated by the recipient as an unknown IEI��



Alignment octets    

The Alignment Octets are used to align a subsequent IEI onto a 32 bit boundary. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �2�/ GSM 08.18: Alignment octets IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator a)��octet 3-7�spare octet��

The Length Indicator may indicate that from 0 to 3 spare octets are present. 



BSS Area Indication

This element is used to indicate that the paging shall be done in all the cells within the BSS. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �3�/ GSM 08.18: BSS Area Indication IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3�BSS indicator��

The coding of octet 2 is a binary number indicating the Length of the remaining element.

The coding of octet 3 shall not be specified. The recipient shall ignore the value of this octet.



BSSGP Virtual Connection Identifier (BVCI)

The BVCI identifies a BVC.  The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �4�/ GSM 08.18: BVCI IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator��octet 3-4�Unstructured value��

Capacity 

This information element indicates capacity. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �5�/ GSM 08.18: Capacity IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3-n�bit rate��

The bit rate field is coded as follows.

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �6�/ GSM 08.18: bit rate coding

coding�semantic��(Hexadecimal)������x00� 0 (zero)�����xYX� format of coding of value is Y + X�����X coding������ xY1�<5kbps ��xY2�>5kbps - 10kbps �� xY3�>10kbps -20kbps�� xY4�>20kbps - 40kbps�� xY5�>40kbps - 60kbps�� xY6�>60kbps - 80kbps�����Y coding������x0X �0 ��x1X �100kbps ��x2X �200kbps ��x3X �300kbps ��x4X �400kbps ��x5X �500kbps ��x6X �600kbps ��x7X�700kbps ��x8X �800kbps ��x9X �900kbps ��xaX �1000kbps �����RESERVED�all other codings reserved for future use��

Cause    

The Cause information element indicates the reason for an exception condition. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �7�/ GSM 08.18: Cause IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator��octet 3�Cause value��

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �8�/ GSM 08.18: Cause coding

Cause value�semantics of coding�����Hexadecimal���� All values not listed below shall be treated as “protocol error - unspecified”�����x01� Processor overload��x02� Equipment failure��x03�Transit network service failure��x04�Network service transmission capacity modified from zero kbps to greater than zero kbps�����x06� BVCI unknown��x07� cell traffic congestion��x08� SGSN congestion��x09� O & M intervention��x0a� BVCI-blocked�����x10� Semantically incorrect PDU��x11� Invalid mandatory information��x12� Missing mandatory IE��x13� Missing conditional IE��x14� Unexpected conditional IE��x15� PDU type non-existent or not implemented��x16� Conditional IE error��x17� PDU not compatible with the protocol state��x18� Protocol error - reserved for future use��

Cell Identifier

This information element uniquely identifies one cell. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �9�/ GSM 08.18: Cell Identifier IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator��octet 3�MCC dig 2�MCC dig 1��octet 4�1�1�1�1�MCC dig 3��octet 5�MNC dig 2�MNC dig 1��octet 6�LAC��octet 7�LAC cont��octet 8�CI value��octet 9�CI value cont��

The octets 3-7 are coded as shown in Table 10.9/GSM 04.08 [11]. 

The octets 8-9 are coded as shown in Table 10.7/GSM 04.08 [11].



Channel needed

This information element is coded as defined in GSM 09.18. It is relevant to circuit-switched paging requests. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �10�/ GSM 08.18: Channel needed IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3�Rest of element coded as the value part of the Channel Needed PDU defined in GSM 09.18, not including GSM 09.18 IEI and GSM 09.18 length indicator��

DRX Parameters

This information element contains MS specific DRX information. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �11�/ GSM 08.18: DRX Parameters IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3-n�Rest of element coded as the value part defined in GSM 04.08, not including GSM 04.08 IEI and GSM 04.08 octet length indicator��

IMSI

This information element contains the International Mobile Subscriber Identity. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �12�/ GSM 08.18: IMSI IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3-n�Rest of element coded as in GSM 04.08, not including GSM 04.08 IEI and GSM 04.08 length indicator

��

LLC-PDU

This information element contains an LLC-PDU. The length indicator may be one or two octets long. The element coding is:

� STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �13� / GSM 08.18: LLC-PDU IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator��octet  3�LLC-PDU (first part)��octet n+x�LLC-PDU (last part)��

Location Area Identifier

This element uniquely identifies one Location Area. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �14�/ GSM 08.18: location Area Identifier IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3�MCC dig 2�MCC dig 1��octet 4�1�1�1�1�MCC dig 3��octet 5�MNC dig 2�MNC dig 1��octet 6�LAC��octet 7�LAC cont��

The coding of octet 2 is a binary number indicating the Length of the remaining element.



Mobile Id

The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �15�/ GSM 08.18: Mobile IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3-n�Octets 3-n contain either the IMSI, IMEISV or IMEI as coded in  GSM 04.08, not including GSM 04.08 element identifier or GSM 04.08 octet length value.��



MS Classmark			

This information element contains the capabilities of the ME The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �16�/ GSM 08.18: MS Classmark IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3-n�Rest of element coded as the value part defined in GSM 04.08, not including GSM 04.08 IEI and GSM 04.08 octet length indicator��

OMC Id

The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �17�/ GSM 08.18: OMC Id IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3-22�For the OMC identity, see TS 12.20��

PDU Type

The first octet of a BSSGP PDU shall contain the PDU type IE. The PDU type IE is one octet long.

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �18�/ GSM 08.18: PDU types

PDU type coding�PDU Types �����(Hexadecimal)����PDUs between RL and BSSGP SAPs��x00�- DL-UNITDATA��x01�- UL-UNITDATA��x02�- PTM-UNITDATA������PDUs between GMM SAPs��x08�- PAGING PS��x09�- PAGING CS��x0a�- RADIO-STATUS������PDUs between NM SAPs��x10�- BVC-BLOCK��x11�- BVC-BLOCK-ACK��x12�- BVC-UNBLOCK��x13�- BVC-UNBLOCK-ACK��x14�- FLOW-CONTROL��x15�- FLUSH-LL��������x20�- BVC-RESET��x21�- BVC-RESET-ACK��������x30�- SGSN-INVOKE-TRACE��x31�- STATUS�����RESERVED�all values not explicitly shown are reserved for future use��



Priority

This element indicates the priority of a PDU. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �19�/ GSM 08.18: Priority IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3�Rest of element coded as the value part of the Priority IE defined in GSM 08.08, not including GSM 08.08 IEI and GSM 08.08 length indicator��

QoS Profile 

This information element describes the QoS Profile associated with a PDU. The element coding is:



Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �20�/ GSM 08.18: QoS Profile IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3�bit rate 

Coded as the value part in bit rate/ Capacity IE/  GSM 08.18 a)��octet 4�RESERVED

�T�A�QoS Delay Class Queue��

The bit rate 0 (zero) shall mean “best effort” in this IE.

The “A-bit” is coded as shown below.

The Delay Class Queue field is coded as follows.

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �21�/ GSM 08.18: QoS Delay Class Queue coding

coding�semantic��00�Highest delay class (see GSM 02.60 [3].)��…���11�best effort delay class��

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �22�/ GSM 08.18: “A bit” coding

coding�semantic��0�Radio interface uses RLC/MAC ARQ functionality ��1�Radio interface uses RLC/MAC unitdata functionality��

The “T-bit” is coded as shown below.

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �23�/ GSM 08.18: “T bit” coding

coding�semantic��0�The SDU contains signalling (e.g. related to GMM) ��1�The SDU contains data��

QoS Queue Delay

This information element describes QoS queuing delays. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �24�/ GSM 08.18: QoS Queue Delay IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3�Delay Value  (in seconds) of queue 1��octet 4�Delay Value  (in seconds) of queue 2��octet 5�Delay Value  (in seconds) of queue 3��octet 6�Delay Value  (in seconds) of queue 4��

The Delay Value field is coded as follows.

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �25�/ GSM 08.18: Delay Value coding

coding�semantic��(Hexadecimal)���x00�0 sec��x01�0.25 sec��x02�0.5 sec��x03�0.75 sec��x04�1 sec��x05�1.25 sec��x06�1.5 sec��x07�1.75 sec��x08�2 sec��x09�2.5 sec��x0a�3 sec��x0b�3.5 sec��x0c�4 sec��x0d�4.5 sec��x0e�5 sec��x0f�6 sec��x10�7 sec��x11�8 sec��x12�9 sec��x13�10 sec��x14�15 sec��x15�20 sec��x16�25 sec��x17�30 sec��x18�40 sec��x19�50 sec��x1a�60 sec��xff�infinite delay ��RESERVED�Reserved for future use��

Radio Cause    

This information element indicates the reason for an exception condition on the radio interface. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �26�/ GSM 08.18: Radio Cause IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator��octet 3�Radio Cause value��



Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �27�/ GSM 08.18: Radio Cause value

radio cause value�semantics of coding�����(Hexadecimal)���x00� Radio contact lost with the MS��x01� Radio link quality insufficient to continue communication��x02� cell-reselection ordered���������� All values not explicitly listed are reserved. If received, they shall be handled as “radio contact lost with the MS”.��

Routeing Area Identifier

This element uniquely identifies one routeing area. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �28�/ GSM 08.18: Routeing Area Identifier IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator ��octet 3�MCC dig 2�MCC dig 1��octet 4�1�1�1�1�MCC dig 3��octet 5�MNC dig 2�MNC dig 1��octet 6�LAC��octet 7�LAC cont��octet 8�RAC value��

The coding of octet 2 is a binary number indicating the Length of the remaining element.

Temporary logical link Identity (TLLI)

The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �29�/ GSM 08.18: TLLI IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator

��octet 3-6�Rest of element coded as in GSM 04.08, not including GSM 04.08 IEI and GSM 04.08 length indicator��

Temporary Mobile Subscriber Identity (TMSI)

The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �30�/ GSM 08.18: TMSI IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator��octet 3-6�Rest of element coded as in GSM 04.08, not including GSM 04.08 IEI and GSM 04.08 length indicator��

Trace Reference

This element provides a trace reference number allocated by the triggering entity. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �31�/ GSM 08.18: Trace Reference IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator��octet 3-4�Trace Reference��

Trace Type

This element provides the type of trace information to be recorded. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �32�/ GSM 08.18: Trace Type IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator��octet 3�This is coded as specified in Technical Specification GSM 12.08.��

TransactionId

This element indicates a particular transaction within a trace. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �33�/ GSM 08.18: Transaction Id IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator��octet 3-4�Transaction Id��

Trigger Id

This element provides the identity of the entity which initiated the trace. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �34�/ GSM 08.18: Trigger Id IE



�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2,2a�Length Indicator��octet 3-22�Entity Identity ( typically an OMC identity)��



List of system variables 

General Variables

Table � STYLEREF 1 \n �12�-� SEQ Table \* ARABIC \r 1 �1�/ GSM 08.18: Node management timers

timer mnemonic�value range�notes�relation to other timers��T1�1s<T1<30s� Guards the (un)blocking procedures� none��T2�1s<T2<120s� Guards the reset procedure� none�������

Table � STYLEREF 1 \n �12�-� SEQ Table \* ARABIC �2�/ GSM 08.18: Node management retry counters

retry mnemonic�retry value�notes��BVC-BLOCK-RETRIES�3�ditto��BVC-UNBLOCK-RETRIES�3�ditto������BVC-RESET-RETRIES�3�ditto��

Flow control variables 

Table � STYLEREF 1 \n �12�-� SEQ Table \* ARABIC �3�/ GSM 08.18: Flow control timers

timer mnemonic�value range�notes�relation to other timers��TF1�1s<TF1<6000s� Capacity reporting  period� none��

Table � STYLEREF 1 \n �12�-� SEQ Table \* ARABIC �4�/GSM 08.18:  QoS delay threshold parameters

delay threshold mnemonic�value range�relation to other timers������QoS-delay-threshold-1�  1s < value < 1-max� 1-max shall be set in relation to GSM 04.64 / T200 timer a)��QoS-delay-threshold-2�10s < value < 2-max� 2-max shall be set in relation to GSM 04.64 / T200 timer��QoS-delay-threshold-3�30s < value < 3-max� 3-max shall be set in relation to GSM 04.64 / T200 timer��QoS-delay-threshold-4�60s < value < 4-max� 4-max shall be set in relation to GSM 04.64 / T200 timer��

The threshold timers shall be set to be less than T200.

Table � STYLEREF 1 \n �12�-� SEQ Table \* ARABIC �5�/GSM 08.18: Threshold proximity parameters

delay proximity mnemonic�value�associated persistency timer mnemonic�range�������TH-PROXIMITY-1�  5%�T-persistency-1�10ms < value < 1s��TH-PROXIMITY-2�10%�T-persistency-2�1s < value < 100s��TH-PROXIMITY-3�20%�T-persistency-3�1s < value < 100s��

Table � STYLEREF 1 \n �12�-� SEQ Table \* ARABIC �6�/GSM 08.18: Radio Capacity Change Parameters

configuration change mnemonic�value�associated persistency mnemonic�range�������Pk-capacity-change� 5% < value < 500%�Pk-persistency�1s < value < 6000s��





�History

Document history��formerly GSM 08.64�Originally this specification was proposed to be called GSM 08.64. It was changed to GSM 08.18 August 1997, with the split into three separate specification to detail each layer of the Gb Interface.��0.0.1�4.4.97�PT8OV initial review. Not generally distributed.��0.0.2�16.4.97�Comments of PT8OV included.  Document converted to ETSI template: ETSIW_7x.dot (new regime) ��proposed 0.1.0�16.4.1997�Adding conformance to ETSI style: Clause re-numbering, Headers and Footers, IPR clause. There are no content changes from version 0.0.2.��proposed 0.2.0�28.4.1997�Changes resulting from Tdoc SMG3 GPRS 97G140 (GPRS SMG3 ad hoc 21-24 April, 1997 )

MS address fields modified in BSSGP DATA REQUEST PDU.

BSSGP FLUSH CONFIRM removed.

 Presented to SMG3 WPA.�� 1.0.0�27.5.1997�Approved by SMG3 plenary, Malmö, Sweden. SMG#22 for information.�� 1.0.1�4.6.1997�Changed “air interface” to “radio interface” in three places.��Proposed 1.1.0�20.6.1997�Large number of changes resulting from drafting group meeting 3-4/June/97. Attending companies were Alcatel, Ericsson, ICO, Lucent, Motorola, Nokia, Siemens and Vodafone ��Title changed to GSM 08.18

proposed v0.0.0�14.8.1997�Large number of changes resulting from drafting group meeting 10-11/July/97 and 12-13/August/97. Attending companies were Alcatel, Ericsson, ICO, Lucent, Motorola, Nokia, Siemens, Vodafone and T-Mobil. 

 Walk-through resulted in modifications to text

 -double spaces removed after “.” And “,” and between words

 -First letter of field names capitalised

 The following functionality was added:

 -Addressing  mapping tables and definitions

 -BVC and NS BLOCK / UNBLOCK procedures

 -BVC-RESET procedures

 -BVC SETUP procedures

TRACE procedures

 -PT12 changed specification number from 08.64 to 08.18��proposed GSM 08.18

v0.1.0�6.9.1997�Comments received during SMG2/3 WPA were included.

Network Services aspects in GSM 08.18 was moved into GSM 08.16

ASCI’s Subscription Information has been removed from GSM 08.08 and 08.18

The LLC SDU shall always be the last IE in a UNITDATA PDU.

The length IE shall be limited to 2 octets (2 (16-1) bits).

DRX Parameters and MS Classmark IEs defined.

TMSI added to possible means of identifying an MS via the PAGING CS.

IEI converted to TLV (type 4) coding, except PDU Type and Transaction Identifier.

- “SMM” in the Service Model is changed to “GMM” to be compatible with GSM 04.07��GSM 08.18

v1.0.0�6.10.1997�Submitted to SMG#23 for Information��GSM 08.18

v1.1.0�31.10.1997�Symmetric BVC blocking was removed. Only BSS initiated blocking is defined.

BVC Reset procedure modified.

BVC (UN)Blocking and reset done on an individual basis.

Flow control functionality was replaced and is considered stable.

General error handling section was replaced with a reference to GSM 08.16. 

Local definitions of presence and format indicators inserted.

Abnormal conditions sections clarifed (aligned with GSM 08.08).

- Service primitives updated to reflect latest functionality.��GSM 08.18

v1.2.0�9.11.1997�Removal of Transaction Identifier from the TS.

FLUSH function split into 2 separate functions for LLC and CELL flushing.

Replacement of Cell Identifier List by 4 IEs representing BSS, LA, RA and BVCI

Local definitions of presence and format indicators replaced with a reference to GSM 08.16.

Type of BSSGP SDU included in the QoS Profile.

- Service primitives updated to reflect latest functionality.��GSM 08.18

v1.3.0�17.11.1997�Feedback from SMG2 WPA 10-12/11/97 included:

Inclusion of  Priority IE in DL UNITDATA PDU

Link Selector renamed to Link Selector Parameter

GSM 08.16 and GSM 08.18 document structures aligned

IEI length indicator aligned with GSM 08.16

IMSI length in PDUs altered from 71/2 to 8 octets

TLLI and QoS Profile fields become V fields in UL or DL UNITDATAs

Removal of cell groups-flush procedure reduced to one LLC per cell

- Trace fields given explicit GSM 08.18 IEIs��GSM 08.18

Proposed v2.0.0�27.11.1997�This is a clean version of GSM 08.18 v1.3.0. The function flow control is marked as “For further study”.

��5.0.0�12.1.1998�Approved at SMG#24��Philip Gilchrist (Editor and contact person)

Motorola

Kepler Strasse 17

60318 Frankfurt

Germany
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�PAGE  �2�

� STYLEREF ZGSM �(TS GSM 08.18 v2.0.0)�

� STYLEREF ZA �TS GSM 08.18 2.0.0 (1997-11)�





�



European Telecommunications Standards Institute



� INCLUDEPICTURE "C:\\New Presentation\\visuel.wmf" \* MERGEFORMAT \d ���





� STYLEREF ZGSM �(TS GSM 08.18 v5.0.0)�

�PAGE  �46�

� STYLEREF ZA �TS GSM 08.18 v. 5.0.0 (1998-01)�





� STYLEREF ZA �TS GSM 08.18 v. 5.0.0 (1998-01)�

� STYLEREF ZGSM �(TS GSM 08.18 v5.0.0)�

�PAGE  �45�










