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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 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 within the digital cellular telecommunications system (Phase 2+).

The contents of this TS are subject to continuing work within TC-SMG and may change following formal TC�SMG approval. Should TC-SMG modify the contents of this TS 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 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

This TS incorporates by dated and undated reference, provisions from other publications. These normative references are cited at the appropriate places in the text and the publications are listed hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply to this TS only when incorporated in it by amendment or revision. For undated references, the latest edition of the publication referred to applies. 

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

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

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

[10]	GSM 04.07 (ETS 300 939): "Digital cellular telecommunications system (Phase 2+); Mobile radio interface signalling layer 3; General aspects".

[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".

Abbreviations

Unless listed below, abbreviations used in this TS are listed in GSM 01.04.

BVC	BSSGP virtual channel. A data and signalling communication path across the Gb-interface that is addressable at the level of the BSSGP (TS GSM 08.18). 

BVCId	BSSGP virtual channel identifier. This is used to reference one BVC across the Gb-interface. The BVCId may be included in a BSSGP PDU. The BVCId shall be a Cell Identifier List. 

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).



� 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 a BSS GP. 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. 

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 TS describes the service model, service primitives, procedures and PDU formats of the BSSGP.

Elements for layer-to-layer communication

Definition of service model

For a definition of the overall service model and service primitives refer to GSM 04.07. The service model for a BSS and an SGSN is asymmetric. The service models for a BSS and an SGSN are shown below. 
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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 TS, XX is:

“LL” (link layer) 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����Parameter (message, info elements of PDU, other parameters)���REQuest�INDication�RESponse�CoNFirm���RL <=> BSSGP�������RL-UNITDATA�X�X�-�-�UNITDATA

REF: xx

��RL-PTM-UNITDATA�-�X�-�-�PTM-UNITDATA

REF: xx��GMM <=> BSSGP�������GMM-PAGING�-�X�-�-�PAGING PS

REF: xx

PAGING CS

REF: xx��GMM-RADIO-STATUS�X�-�-�-�RADIO-STATUS

REF: xx��NM <=> BSSGP�������NM-FLUSH-LLC-PDU�-�X�-�-�FLUSH-LLC-PDU

REF: xx��NM-FLOW-CONTROL�X�X�-�X�FLOW-CONTROL

REF: xx

FLOW-CONTROL-CON

REF: xx��NM-STATUS�X�X�-�-�STATUS

REF: xx��NM-BVC-BLOCK�X�X�-�X�BVC-BLOCK

REF: xx

BVC-BLOCK-ACK

REF: xx��NM-BVC-UNBLOCK�X�X�-�X�BVC-UNBLOCK

REF: xx

BVC-UNBLOCK-ACK

REF: xx��NM-RESET 

�X�X�-�X�RESET

REF: xx

RESET-ACK

REF: xx��NM-TRACE 

�X�X�-�-�INVOKE-TRACE

REF: xx��

RL-UNITDATA.req 

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

RL-UNITDATA.ind 

Receipt of a 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-PTM-UNITDATA.ind

This shall be deleveloped 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 abnormal condition occurred in the operation of the radio interface for an MS.

NM-FLUSH-LLC-PDU.ind 

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

NM-FLOW-CONTROL.req 

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

NM-FLOW-CONTROL.ind 

Receipt of a FLOW-CONTROL PDU from an SGSN by a BSS indicating the ability of an SGSN’s uplink queue to accept data.

NM-FLOW-CONTROL.cnf 

Receipt of a  FLOW-CONTROL-CONPDU confirming that an SGSN has altered the status of its downlink queues.

NM-STATUS.req 

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

NM-STATUS.ind 

Receipt of a STATUS PDU from an SGSN by a BSS indicating an abnormal 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.ind 

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

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

Request to send a RESET PDU to an SGSN from a BSS to report that a system failure has occurred in the BSS.

NM-RESET.ind 

Receipt of a RESET PDU at a BSS from an SGSN indicating that a system failure has occurred in an SGSN.

NM-RESET.cnf 

Receipt of a RESET-ACK PDU at a BSS confirming that an SGSN is aware of the reported system failure.

NM-TRACE.req 

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

NM-TRACE.ind 

Receipt of a 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

Table � STYLEREF 1 \n �5�-� SEQ Table \* ARABIC �2�/GSM 08.18 Service primitives provided by BSSGP at an SGSN

Generic name�Type����Parameter (message, info elements of PDU, other parameters)���REQuest�INDication�RESponse�CoNFirm���LL <=> BSSGP�������LL-UNITDATA�X�X�-�-�UNITDATA

REF: xx

��LL-PTM-UNITDATA�X�-�-�-�PTM-UNITDATA

REF: xx��GMM <=> BSSGP�������GMM-PAGING�X�-�-�-�PAGING PS

REF: xx

PAGING CS

REF: xx��GMM-RADIO-STATUS�-�X�-�-�RADIO-STATUS

REF: xx��NM <=> BSSGP�������NM-FLUSH-LLC-PDU�X�-�-�-�FLUSH-LLC-PDU

REF: xx��NM-FLOW-CONTROL�X�X�-�X�FLOW-CONTROL

REF: xx

FLOW-CONTROL-CON

REF: xx��NM-STATUS�X�X�-�-�STATUS

REF: xx��NM-BVC-BLOCK�X�X�-�X�BVC-BLOCK

REF: xx

BVC-BLOCK-ACK

REF: xx��NM-BVC-UNBLOCK�X�X�-�X�BVC-UNBLOCK

REF: xx

BVC-UNBLOCK-ACK

REF: xx��NM-RESET 

�X�X�-�X�RESET

REF: xx

RESET-ACK

REF: xx��NM-TRACE 

�X�X�-�-�INVOKE-TRACE

REF: xx��

LL-UNITDATA.req 

Request to send a 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.

LL-UNITDATA.ind 

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

LL-PTM-UNITDATA.req

This shall be deleveloped 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 abnormal condition occurred in the operation of the radio interface for an MS.

NM-FLUSH-LLC-PDU.req 

Request to send a FLUSH-LLC-PDU PDU from an SGSN to a BSS instructing a BSS to delete queued LLC-PDU(s).

NM-FLOW-CONTROL.req 

Request to send a FLOW-CONTROL PDU to a BSS from an SGSN indicating the ability of a SGSN’s uplink queue to accept data.

NM-FLOW-CONTROL.ind 

Receipt of a FLOW-CONTROL PDU from a BSS by an SGSN indicating the ability of a BSS’s downlink queue to accept data.

NM-FLOW-CONTROL.cnf 

Receipt of FLOW-CONTROL-CON PDU, acknowledging that the BSS has altered the status of its uplink queues.

NM-STATUS.req 

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

NM-STATUS.ind 

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

NM-BVC-BLOCK.req 

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

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-BLOCK.cnf 

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

NM-BVC-UNBLOCK.req 

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

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-UNBLOCK.cnf 

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

NM-RESET.req 

Request to send a RESET PDU to a BSS from an SGSN to report that a system failure has occurred in an SGSN.

NM-RESET.ind 

Receipt of a RESET PDU at an SGSN from a BSS indicating that a system failure has occurred in the BSS.

NM-RESET.cnf 

Receipt of a RESET-ACK PDU at an SGSN confirming that a BSS is aware of the reported system failure.

NM-TRACE.req 

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

NM-TRACE.ind 

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

User data and signalling procedures between RL and LL SAPs

 Downlink UNITDATA procedure

On the downlink, a 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 UNITDATA PDU. The LLC-PDU shall always be the last information element in the UNITDATA PDU.

An SGSN provides the BSSGP with a current TLLI, identifying the MS, and a Cell Identifier List, identifying the last known cell-level location of 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. As a consequence a BSS has to provide the new TLLI to an SGSN on any subsequent uplink transfers for this MS.

If an SGSN provides the BSSGP with DRX Mode Parameters, then an IMSI shall be supplied. The DRX Mode Parameters and IMSI are necessary for the derivation of the paging population number.

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 MS.

QoS Profile. This defines the relative priority delay class, the (peak) bit rate and the transmission mode to be used when transmitting the LLC-PDU across the radio interface. 

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

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

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

Abnormal conditions 

If the (peak) bit rate cannot be met, the BSS may inform the SGSN through the RADIO� STATUS PDU (Radio Cause value: requested QoS Profile cannot be met).  The BSS may redistribute MSs accordingly (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).  Alternative actions if the requested bit rate cannot be provided are out of scope of this TS.

 Uplink UNITDATA procedure

On the uplink, a UNITDATA PDU shall contain RLC/MAC functions derived information elements to be used by higher-layer protocols in an SGSN and a LLC-PDU. There shall be only one LLC-PDU per UNITDATA PDU. The LLC-PDU shall always be the last information element in the UNITDATA PDU.

A BSS provides a TLLI to the BSSGP.

A BSS provides a Cell Identifier List indicating the cell upon which the LLC-PDU was received; this shall be interpreted as the MS’s last known cell-level location.

A BSS provides the BSSGP with the QoS Profile used in the LLC-PDU’s transmission across the radio interface.

QoS Profile. This reports the relative priority delay class, the (peak) bit rate, and the transmission mode used across the radio path. 

Abnormal conditions 

In periods of congestion, a BSS may redistribute MSs (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).

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. This PDU shall contain information elements to be used by a BSS to initiate paging for an MS within a group of cells. This PDU shall then be stored and a corresponding radio interface paging message transmitted at the appropriate time.

An SGSN provides an MS’s IMSI and DRX Mode Parameters required by a BSS to derive the paging population number.

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

MS Classmark. This defines the capabilities of the MS.

QoS Profile. The relative priority delay class of the paging procedure is set by the upper layers. The bit rate parameter shall be set to “best effort”. The transmission mode shall be set to unacknowledged.

If an SGSN provides the MS’s TLLI, then the radio interface protocol shall use the TLLI and not the MS’s IMSI to address the MS.

An SGSN provides a Cell Identifier List indicating the cells within which the radio interface protocol shall page the MS. The levels of resolution within one BSS are: all cells within the BSS, all cells within a location area, all cells within a routeing area and a list of cells (a list of one cell is possible).

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

When wishing to initiate circuit-switched transmission between the MSC and MS, an SGSN shall send a PAGING CS PDU to the BSS. This PDU consists of the parameters described above for a PAGING PS PDU and the parameters TMSI, Channel Needed and Priority if they are present in the paging message received from the MSC. 

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 requested QoS Profile for the LLC-PDU cannot be met at the radio interface; or ��This condition is signalled by setting the Radio Cause value to “requested QoS Profile cannot be met” and returning the QoS Profile that was used. If no QoS Profile is returned, the request was discarded locally at the BSS.

the network has ordered the MS to perform a cell-reselection. ��This condition is signalled by setting the Radio Cause value to “cell-reselection ordered”. BSS implementations may react differently to this condition; therefore, this condition may not always be signalled by a BSS to an SGSN.

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

A BSS shall signal these abnormal conditions to an SGSN by sending a RADIO-STATUS PDU. It shall contain a reference to the MS, either TLLI or IMSI, and an indication of the abnormal condition, i.e. the Radio Cause value. In abnormal condition 3), a QoS Profile may also be returned.



Signalling procedures between NM SAPs

Flush LLC-PDU procedure

An SGSN may send a Flush LLC-PDU PDU to a BSS to delete LLC-PDUs queued for transmission across the radio interface. 

An SGSN shall provide either a TLLI or a Cell Identifier List: it is an error if none of the fields are provided..

If an SGSN provides a TLLI, then all associated queued LLC-PDUs associated with the TLLI shall be deleted from the BSS.  

If an SGSN provides a Cell Identifier List, then all queued LLC-PDUs associated with the cells in the list shall be removed from the BSS.

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



****  Editor’s note: FLOW CONTROL IS UNDERSTUDY AND THIS SECTION HAS NOT BEEN MAINTAINED

Flow control procedure

The flow control mechanism controls the loading of QoS Priority Queues between an SGSN and a BSS  in both directions, thereby optimising uplink and downlink buffer usage. 

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

Downlink and uplink queues are independent of one another and are managed separately. 

In an SGSN, a context consisting of a set of priority queues for each cell is supported. 

In the BSS, a context consisting of a set of priority queues for each cell is supported. 

Within a single SGSN-cell queuing context, individual priority queues are managed independently from one another. This means that no hierarchical relationship exists between the priority queues. Signalling that QoS.priority = 2 queue is full, does not imply that QoS.priority = 3 and 4 queues are also full. This allows vendor specific fairness algorithms to be implemented.

For illustration, the logical architecture for the downlink flow control mechanism between an SGSN to BSS is shown below.
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Flow Control of Downlink Traffic from SGSN to BSS

A BSS shall initiate queue-full flow control by sending a FLOW-CONTROL PDU to an SGSN if:

A downlink QoS priority queue within a BSS reaches its queue occupancy threshold and is unable to accept more data; or 

The network service indicates that congestion has arisen in the network service and an SGSN, the source of the data, should reduce its output.

Upon receipt of the FLOW-CONTROL PDU an SGSN shall set the status of the BSS’s queue to full and shall stop sending PDUs to it. User data arriving at an SGSN from a GGSN which maps onto a downlink QoS priority queue whose status is full should be either buffered as long as possible, buffered and backward flow control exerted in the direction of the GGSN, or discarded.

The FLOW-CONTROL PDU shall consist of a Transaction Identifier, to be used by an SGSN in an acknowledgement, a Cell Identifier List unambiguously identifying the cell context and one, or more, QoS priority queue values indicating the queues to be marked as full.

A BSS shall supervise the procedure by starting timer Tflow. An SGSN shall acknowledge the new queue status by returning a FLOW-CONTROL-CON PDU, referencing the received Transaction Identifier, to the BSS. A BSS shall then cancel the timer Tflow. 

Flow Control of Uplink Traffic from BSS to SGSN

An SGSN shall initiate queue-full flow control by sending a FLOW-CONTROL PDU to a BSS if:

An uplink QoS priority queue within an SGSN reaches its queue occupancy threshold and is unable to accept more data; or 

The network service indicates that congestion has arisen in the network service and the BSS, the source of the data, should reduce its output.

Upon receipt of the FLOW-CONTROL PDU a BSS shall set the status of an SGSN’s queue to full and shall stop sending PDUs to it. User data arriving at a BSS from the radio interface should be either buffered as long as possible, buffered and backward flow control exerted in the direction of the radio interface (e.g. do not grant requests for QoS priority 2 data transfer), or discarded.

The FLOW-CONTROL PDU shall consist of a Transaction Identifier, to be used by a BSS in an acknowledgement, a Cell Identifier List unambiguously identifying the cell context and one, or more, QoS priority queue values indicating the queues to be marked as full.

An SGSN shall supervise the procedure by starting timer Tflow. A BSS shall acknowledge the new queue status by returning a FLOW-CONTROL-CONPDU, referencing the received Transaction Identifier, to an SGSN. An SGSN shall then cancel the timer Tflow.

Cleared congestion of the downlink / uplink queues 

The initiator of the flow control, responsible for marking the QoS priority queue(s) as full, shall continue to monitor the conditions which led to the congested state. The congested state shall be considered to have cleared if:

The congested QoS priority queue drops beneath its queue occupancy threshold and is able to accept more data; and

The network service indicates that there is no congestion in the network.

The initiator of the queue-full flow control shall send a queue-not-full FLOW-CONTROL PDU to the receiver consisting of a Transaction Identifier, to be used in an acknowledgement, a Cell Identifier List unambiguously identifying the cell context and one, or more, QoS priority queue value(s) indicating which queue status shall be set to not full. 

The initiator shall supervise the procedure by starting timer Tflow. The receiver shall acknowledge the new queue status by returning a FLOW-CONTROL-CONPDU, referencing the received Transaction Identifier, to the initiator. The initiator shall then cancel the timer Tflow.

Abnormal conditions 

If the timer Tflow expires, the transaction is assumed to have failed. The initiator shall then retry the operation for a maximum of FLOW-CONTROL-RETRIES attempts.

****  Editor’s note: FLOW CONTROL IS UNDERSTUDY--------------------------------------------------------------

BVC blocking and unblocking procedure

The BVC blocking procedure is used to remove a BVC, i.e. a cell, from use.

A BSS or SGSN may block a BVC because of:

Operation and Maintenance intervention at the cell equipment makes the underlying network service unavailable for use;

equipment failure at the BSS;

equipment or underlying network service failure at the cell equipment; or

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

When a BSS (or SGSN) wishes to block a BVC, a BSS shall mark that BVC as blocked, thereafter discarding any traffic addressed to the BVC. It also shall send a BVC-BLOCK PDU to an SGSN (or BSS) and start timer T1.

The BVC-BLOCK PDU, containing the BVC to be blocked, may be sent via the underlying network service.

On receipt of a BVC-BLOCK PDU, an SGSN (or BSS) shall mark the indicated BVC as blocked and then inform a BSS (or SGSN) by sending a BVC-BLOCKING-CON PDU to a BSS (or SGSN).

On receipt of the BVC-BLOCKING-CON PDU a BSS (or SGSN) shall stop timer T1.

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

If a BSS (or SGSN) wishes to unblock a blocked BVC it shall send a BCV-UNBLOCK PDU, and start timer T1.

If a BVC-UNBLOCK PDU is received by an SGSN (or BSS) for a blocked BVC, the BVC shall be marked as unblocked. A BVC-UNBLOCK-ACK PDU shall be returned to a BSS (or SGSN). A BSS (or SGSN) shall stop timer T1 on receipt of this BVC-UNBLOCK-ACK PDU.

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 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 procedure is stopped and the O&M system is informed. Whatever the outcome of possible repetitions, locally, the BVC shall remain unblocked.

If traffic is received on a BVC that is marked at a BSS or an SGSN as blocked then a STATUS PDU (Cause value: BVC blocked), followed by a BVC-BLOCK PDU, shall be sent to the peer entity.

If a BVC-BLOCK PDU is received by a BSS (or SGSN) for a blocked BVC, a BVC-BLOCK-ACK PDU shall be returned.

If a BVC-UNBLOCK PDU is received by a BSS (or 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 (or SGSN) 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 PDU shall be returned.

If an unexpected BVC-UNBLOCK-ACK PDU is received by a BSS (or SGSN) 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 PDU shall be returned.

Reset procedure

The purpose of the reset procedure is to initialise, in the event of a system failure, and based on the nature of the failure, affected GPRS related contexts at a BSS and SGSN. This enables a BSS and SGSN to begin communication in known states.

When a system failure occurs at a BSS (or SGSN), a RESET PDU is sent to an SGSN (or BSS) and the timer T3 is started. After sending a RESET PDU to an SGSN (or BSS), a BSS may initiate blocking procedures for all affected BVCs. The sending of blocking PDUs shall be done without waiting for a RESET-ACK PDU.

Upon receipt of a RESET PDU, an SGSN (or BSS) may initiate blocking procedures for all affected BVCs.

After a period of T4 seconds a RESET-ACK PDU is returned confirming that all affected GPRS related contexts have been initialised. Upon reception by a BSS (or SGSN) of the RESET-ACK PDU the timer T3 is stopped. 

Abnormal Conditions 

If a BSS (or SGSN) sends a RESET PDU to an SGSN (or BSS) and the RESET-ACK PDU is not returned within a period T3, the reset procedure shall be repeated a maximum of RESET-RETRIES attempts. After RESET-RETRIES attempts the procedure is stopped and the O&M system is informed.

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 either by an SGSN or a BSS by sending an INVOKE-TRACE PDU to the peer entity. The INVOKE-TRACE PDU is not acknowledged.

The events and parameters to be recorded are indicated in the "Trace type" information element are defined in TS GSM 12.08.

The "Forwarding indicator" element shall be used by a BSS to indicate to an SGSN that the trace record shall, or shall not, be continued after the MS moves from a BSS to a new BSS. If tracing shall be continued, the SGSN sends an INVOKE-TRACE PDU to the new BSS.

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 message 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.

Handling of unknown, unforeseen, and erroneous protocol data

General

This section specifies procedures for the handling of unknown, unforeseen, and erroneous protocol data by the receiving entity. These procedures are called "error handling procedures", but in addition to providing recovery mechanisms for error situations they define a compatibility mechanism for future extensions of the protocol.

Most error handling procedures are mandatory for a BSS and SGSN.

Detailed error handling procedures are implementation dependent and may vary from PLMN to PLMN. However, when extensions of this protocol are developed, networks shall be assumed to have the error handling that is indicated in this section as mandatory ("shall") and that is indicated as strongly recommended ("should"). 

In this section the following terminology is used:

an IE is defined to be syntactically incorrect in a PDU if it contains at least one value defined as "reserved", or if its value part violates coding rules. However, it is not a syntactical error that a type 4 IE specifies in its Length Indicator a greater length than defined in the relevant section; and

a PDU is defined to have semantically incorrect contents if it contains information which, possibly dependant on the state of the receiver, is in contradiction to the resources of the receiver and/or to the procedural part of GSM 08.18.

PDU too short

When a PDU is received that is too short to contain a complete PDU type information element, that PDU shall be ignored, cf. GSM 04.07.

Unknown or unforeseen PDU type

If a PDU is received with a PDU type not defined or not implemented by the receiver it shall ignore the PDU.

If a PDU is received not compatible with the protocol state:

a STATUS PDU with the Cause Value set to “PDU not compatible with the protocol state” and the erroneous PDU is returned.

Non-semantical mandatory information element errors

When on receipt of a PDU, and one of the following errors occur:

an "imperative PDU part" error; 

a "missing mandatory IE" error is diagnosed; or 

when a PDU contains a syntactically incorrect mandatory IE.

the receiver shall either:

try to treat the PDU (the exact further actions are implementation dependent); or

ignore the PDU and return a STATUS PDU with the Cause Value set to "invalid mandatory information" and the erroneous PDU.

Unknown and unforeseen IEs in the non-imperative PDU part

IEIs unknown or unforeseen in the PDU

All IEs unknown or unforeseen in a PDU shall be ignored.

Out of sequence IEs

All IEs that are out of sequence shall be ignored.

Repeated IEs

If an information element with format T, TV, or TLV is repeated in a PDU in which repetition of the information element is not specified, only the contents of the information element appearing first shall be handled and all subsequent repetitions of the information element shall be ignored. When repetition of information elements is specified, only the contents of specified repeated information elements shall be handled. If the limit on repetition of information elements is exceeded, the contents of information elements appearing first up to the limit of repetitions shall be handled and all subsequent repetitions of the information element shall be ignored.

Non-imperative PDU part errors

This category includes:

syntactically incorrect optional IEs; and

conditional IE errors.

Syntactically incorrect optional IEs

All optional IEs that are syntactically incorrect in a PDU shall be treated as not present in the PDU.

Conditional IE errors

When a BSS or SGSN receives a PDU that does not contain a TI and diagnoses a "missing conditional IE" error or an "unexpected conditional IE" error or when it receives a PDU containing at least one syntactically incorrect conditional IE, a BSS or SGSN shall:

Try to treat the PDU (the exact further actions are implementation dependent).

When a BSS or SGSN receives a PDU that contains the above conditional IE errors, a BSS or SGSN shall:

Ignore the PDU and return a STATUS PDU with the Cause Value set to "conditional IE error" and the erroneous PDU.

PDUs with semantically incorrect contents

When a PDU with semantically incorrect contents is received, the foreseen reactions of the procedural part of GSM 08.18 are performed. 

If however no such reactions are specified, the MS shall ignore the PDU and return- a STATUS PDU with the Cause Value set to "semantically incorrect PDU" and the erroneous PDU.

PDU functional definitions and contents

This section defines the structure of the BSSGP PDUs. 

Each definition given in the present section includes:

A table listing the information elements known in the PDU and the order of their appearance in the PDU. All information elements that may be repeated are explicitly indicated.  In a (maximal) sequence of consecutive information elements with half octet length, the first information element with half octet length occupies bits 1 to 4 of octet N, the second bits 5 to 8 of octet N, the third bits 1 to 4 of octet N+1 etc. Such a sequence always has an even number of elements.

For each information element the table indicates:

The name of the information element (which may give an idea of the semantics of the element). The name of the information element (usually written in italics) followed by "IE" or "information element" is used in GSM 08.18 as reference to the information element within a PDU.

The name of the type of the information element (which indicates the coding of the value part of the IE), and generally, the referenced subsection of GSM 08.18 describing the value part of the information element.

The presence requirement indication (M, C, or O) for the IE as defined in GSM 04.07.

The format of the information element (T, V, TV, LV, TLV) as defined in GSM 04.07.

The length of the information element (or permissible range of lengths), in octets, in the PDU, where "?" means that the maximum length of the IE is only constrained by the link layer protocol. This indication is non-normative.

Subsections specifying, where appropriate, conditions for IEs with presence requirement C or O in the relevant PDU which together with other conditions specified in GSM 08.18 define when the information elements shall be included or not, what non-presence of such IEs means, and - for IEs with presence requirement C - the static conditions for presence and/or non-presence of the IEs (cf. GSM 04.07).

PDU functional definitions and contents at RL and LL SAPs

 UNITDATA (downlink)

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

PDU type:	UNITDATA

Direction:	SGSN to BSS

Figure � STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC \r 1 �1�/ GSM 08.18: UNITDATA PDU contents (downlink)

Information element�Type / Reference�Presence�Format�Length�������� PDU type�� M�V�1�� � ��� �� TLLI (current)��M�TLV�6�� Cell Identifier List��M�TLV�3-?�� MS Classmark��M�TLV�3-??�� QoS Profile��M�TLV�4�������� DRX Mode Parameters��O�TLV�3�� IMSI��C�TLV�3 - 7 1/2�� TLLI (old)��O�TLV�6�� LLC-PDU��M�TLV�3-?��

NOTE:	If “DRX Mode Parameters” is present in the PDU, then the IMSI shall be present. 

UNITDATA (uplink)

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

PDU type:	UNITDATA

Direction:	BSS to SGSN

Figure � STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC �2� / GSM 08.18: UNITDATA PDU content (uplink)

Information element�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��� ��� ��TLLI��M�TLV�6��Cell Identifier List� �M�TLV�3-?��QoS Profile��M�TLV�4��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

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

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��� ��� ��IMSI��M�TLV�3 - 7 1/2��DRX Mode Parameters��M�TLV�3��Cell Identifier List��M�TLV�3-?��MS Classmark��M�TLV�3-??��QoS Profile��M�TLV�4��TLLI��O�TLV�6��

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

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

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��� ��� ��IMSI��M�TLV�3 - 7 1/2��DRX Mode Parameters��M�TLV�3��Cell Identifier List��M�TLV�3-?��MS Classmark��O�TLV�3-??��TLLI��O�TLV�6��Channel needed 1� TS GSM 08.08�O�TLV�3��Priority 1� TS GSM 08.08�O�TLV�3��������TMSI 1� TS GSM 08.08�O�TLV�6��

NOTE 1:	These fields are provided by the MSC. 

RADIO-STATUS

This PDU is sent to indicate an abnormal radio interface condition related to an MS.

PDU type:	RADIO-STATUS

Direction:	BSS to SGSN

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

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������TLLI��M�TLV�6��Radio Cause��M�TLV�3��IMSI��O�TLV�3 - 7 1/2��QoS Profile��O�TLV�4��

PDU functional definitions and contents at NM SAP

FLUSH LLC-PDU

This PDU indicates that all buffered LLC-PDUs in the BSS, corresponding to the listed cell(s) or MS, shall be deleted.

PDU type:	FLUSH LLC-PDU

Direction:	SGSN to BSS

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

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��� ��� ��TLLI��O�TLV�6��Cell Identifier List��O�TLV�3-?��

NOTE:	It is not valid to send the PDU without at least one of the optional elements. 

********** FLOW CONTROL IS UNDERSTUDY AND THIS SECTION HAS NOT BEEN MAINTAINED

FLOW-CONTROL

This PDU indicates that an SGSN (or BSS) wishes to alter the status of the downlink and uplink queues at a BSS (or SGSN).

PDU type:	FLOW-CONTROL

Direction:	SGSN to BSS, BSS to SGSN

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

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��Transaction Identifier��M�V�1��������Cell Identifier List�GSM04.08�M�V�2��QoS Priority Queues��M�V�1��

FLOW-CONTROL-ACK

This PDU indicates the actions taken by a BSS (or SGSN) and confirms the result of the flow-control operation.

PDU type:	FLOW-CONTROL-ACK

Direction:	SGSN to BSS, BSS to SGSN

Figure � STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC �8� / GSM 08.18: FLOW-CONTROL-ACK PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��Transaction Identifier��M�V�1��QoS Priority Queues��M�V�1��

BVC-BLOCK

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

PDU type:	BVC-BLOCK

Direction:	BSS to SGSN, SGSN to BSS

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

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������Transaction Identifier��M�TV�2��Cell Identifier List��M�TLV�3-?��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, BSS to SGSN

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

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������Transaction Identifier��M�TV�2��

BVC-UNBLOCK

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

PDU type:	BVC-UNBLOCK

Direction:	BSS to SGSN, SGSN to BSS

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

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������Transaction Identifier��M�TV�2��Cell Identifier List��M�TLV�3-?��

BVC-UNBLOCK-ACK

This PDU acknowledges that a BVC has been unblocked.

PDU type:	BVC-UNBLOCK-ACK

Direction:	SGSN to BSS, BSS to SGSN

Figure � STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC �12�/ GSM 08.18: BVC-UNBLOCK-ACK PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������Transaction Identifier��M�TV�2��

� STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC �13�� STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC �14�� STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC �15�� STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC �16�

RESET

This PDU indicates that a system failure has occurred.

PDU type:	RESET

Direction:	SGSN to BSS, BSS to SGSN

Figure � STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC �17� / GSM 08.18: RESET PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������Transaction Identifier��M�TV�2��Cause� �M�TLV�3��

RESET-ACK

This PDU indicates that system failure recover procedures have been executed.

PDU type:	RESET-ACK

Direction:	SGSN to BSS, BSS to SGSN

Figure � STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC �18� / GSM 08.18: RESET-ACK PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������Transaction Identifier��M�TV�2��

STATUS

This PDU is sent by a BSS or SGSN at any time to report error conditions listed in the general error section.

PDU type:	STATUS

Direction:	SGSN to BSS, BSS to SGSN

Figure � STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC �19� / GSM 08.18: STATUS PDU content

Information elements�Type / Reference�Presence�Format�Length��������PDU type��M�V�1��������������Transaction Identifier 1��O�TV�2��Cause��M�TLV�3��PDU 2��O�TLV�3-?��

NOTE 1:	If the PDU that invoked the procedure within which an error was detected contained a transaction id,  the Transaction Identifier shall be returned.  

NOTE 2:	This is the whole PDU within which an error was detected. This PDU may be truncated if it exceeds the information carrying capacity of the underlying network service.  



INVOKE-TRACE

This PDU is begins the production of a trace record at the peer entity.

PDU type:	INVOKE-TRACE

Direction:	SGSN to BSS, BSS to SGSN

Figure � STYLEREF 1 \n �10�-� SEQ Figure \* ARABIC �20�/ GSM 08.18: INVOKE-TRACE PDU content

IEI�Information elements�Type / Reference�Presence�Format�Length����������PDU type��M�V�1����������Trace Type�TS GSM 08.08�M�TLV�4���Trace Reference�TS GSM 08.08 �M�TLV�5�����������������Trigger Id�TS GSM 08.08 �O�TLV�4-23���Mobile Id�TS GSM 04.08�O�TLV�3-10���TLLI��O�TLV�5���OMC Id�TS GSM 08.08 �O�TLV�3-22���Forward Indicator�TS GSM 08.08 �O�TLV�3��

NOTE:	The fields referenced by TS GSM 08.08 and TS GSM 04.08 are used in their entirety; this include IEI values. The values contained within Trace Type are specified in TS GSM 12.08.



General PDU format and information elements coding

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

Overview

The general PDU structure is composed of:

a) a PDU type value; 

b) a transaction id (optionally); and

c) other information elements, as required.

This organisation is illustrated below.

�8�7�6�5�4�3�2�1��octet 1��PDU type��octet 2...3�Transaction Identifier (optional)��octet ...+1�information element identifier��octet...+2 �information element�����octet n�other information elements as required��

Figure � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC \r 1 �1�/ GSM 08.18 General PDU organisation

Unless specified otherwise in the PDU descriptions, a particular information element shall not be present more than once in a given PDU.

The term "default" implies that the value defined shall be used in the absence of any assignment, or that this value allows negotiation of alternative values in between the two peer entities. 

When a field extends over more than one octet, the order of bit values progressively decreases as the octet number increases. The least significant bit of the field is represented by the lowest numbered bit of the highest numbered octet of the field.

PDU Type

The first octet of a PDU shall contain the PDU type IE. The PDU type IE is a type 3 IE.

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

PDU type coding�PDU Types �����8�7�6�5�4�3�2�1�����������PDUs between RL and LL SAPs��0�0�0�0�0�0�0�0�- UNITDATA��0�0�0�0�0�0�0�1�- RADIO-STATUS��0�0�0�0�0�0�1�0�- PTM-UNITDATA��������������������PDUs between GMM SAPs��0�0�0�0�0�0�1�1�- PAGING PS��0�0�0�0�0�1�0�0�- PAGING CS��������������������PDUs between NM SAPs��0�0�0�0�1�0�0�0�- FLUSH-LLC-PDU��0�0�0�0�1�0�0�1�- FLOW-CONTROL��0�0�0�0�1�0�1�0�- FLOW-CONTROL-ACK��0�0�0�0�1�0�1�1�- BVC-BLOCK��0�0�0�0�1�1�0�0�- BVC-BLOCK-ACK��0�0�0�0�1�1�0�1�- BVC-UNBLOCK��0�0�0�0�1�1�1�0�- BVC-UNBLOCK-ACK������������������������������������������0�0�0�0�1�1�1�1�- RESET��0�0�0�1�0�0�0�0�- RESET-ACK����������������������0�0�0�1�0�0�0�1�- STATUS��0�0�0�1�0�0�1�0�- INVOKE-TRACE������������reserved�all values not explicitly shown are reserved for future use��

Transaction Identifier

The second octet of a PDU may contain a Transaction Identifier (TI) IE. The TI is a type 3 IE.

The TI IE is composed of the TI flag and the TI value.

The TI flag occupies bit 8 of the octet. The TI value occupies bits 7 - 1.

Two identical Transaction Identifier values may be used when each value pertains to a transaction originated at opposite ends of the interface. In this case the TI flag shall avoid ambiguity. The Transaction Identifier flag can take the values "0" or "1". The TI flag is used to identify which end of the interface originated a TI. The origination side always sets the TI flag to "0". The destination side always sets the TI flag to a "1". 

Hence the TI flag identifies who allocated the TI value for this transaction and the only purpose of the TI flag is to resolve simultaneous attempts to allocate the same TI value.

TI values are assigned by the side of the interface initiating a transaction. In this context, a transaction is defined to be one PDU request-confirm exchange. This allows an originator to send (27 -1) similar PDU requests without waiting for one transaction to fully complete before starting another. The TI shall be used by the receiver in a response or error condition. After a transaction ends, the associated TI value is free and may be reassigned to a later transaction. 



Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �2�/ GSM 08.18: Transaction Identifier

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2�TI flag�TI value��

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �3�/ GSM 08.18: Transaction Identifier coding

8�7�6�5�4�3�2�1� TI flag��0�x�x�x�x�x�x�x� The PDU is sent from the side that originates the TI��1�x�x�x�x�x�x�x� The PDU is sent to the side that originates the TI���������� ����������TI value��x�0�0�0�0�0�0�0� T1 value range from this value ��x�1�1�1�1�1�1�0�...to this value (inclusive)��x�1�1�1�1�1�1�1� Reserved��

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 �4�/ GSM 08.18: IEI types

IEI coding�IEI Types �����8�7�6�5�4�3�2�1�������������0�0�0�0�0�0�0�0�- Cause��0�0�0�0�0�0�0�1�- Cell Identifier List��0�0�0�0�0�0�1�0�- Channel needed��0�0�0�0�0�0�1�1�- DRX Mode Parameters��0�0�0�0�0�1�0�0�- IMGI��0�0�0�0�0�1�0�1�- IMSI��0�0�0�0�0�1�1�0�- LLC-PDU��0�0�0�0�0�1�1�1�- MS Classmark��0�0�0�0�1�0�0�0�- Priority��0�0�0�0�1�0�0�1�- QoS Profile��0�0�0�0�1�0�1�0�- Radio Cause��0�0�0�0�1�0�1�1�- TLLI��0�0�0�0�1�1�0�0�- TMSI������������reserved�all values not explicitly shown are reserved for future use��

Other information elements

The IE type and its use is defined in GSM 04.07. In GSM 08.18, the same IE type structure is used except for the definition of the Length Indicator. The Length Indicator defined in GSM 08.18 allows a maximum of 215 octets to be described, exceeding the maximum length of 28 octets described in GSM 04.07.

The different formats (V, LV, T, TV, TLV) and the five categories of information elements (type 1, 2, 3, 4 and 5) are defined in GSM 04.07.

The first octet of an information element in the non-imperative part contains the IEI of the information element. If this octet does not correspond to an IEI known in the PDU (see GSM 04.07), the receiver shall assume that the information element is:

if bit 8 of the first octet of the IE has the value 1, the IE is of type 1 or 2, i.e. that it is an information element of one octet length;

if bit 8 of the first octet of the IE has the value 0, the IE is of type 4, i.e. that the next octet is the Length Indicator indicating the length of the remaining of the information element.

This rule allows the receiver to skip unknown information elements and to analyse any following information elements.

The descriptions of the information element types are organised in alphabetical order of the IE types. Each IE type is described in one subsection. The subsection may have an introduction:

possibly explaining the purpose of the IE;

possibly describing whether the IE belongs to type 1, 2, 3, 4 or 5;

possibly indicating the length that the information element has if it is either type 5 or if it is used in format TV (type 1 and 3) or TLV (type 4).

A figure of the subsection defines the structure of the IE indicating:

possibly the position and length of the IEI. (However it depends on the PDU in which the IE occurs whether the IE contains an IEI.);

the fields the IE value part is composed of;

possibly the position and length of the Length Indicator. (However it depends on the IE type whether the IE contains a Length Indicator or not.);

possibly octet numbers of the octets that compose the IE (see clause a) below).

Finally, the subsection contains figures defining the structure and value range of the fields that compose the IE value part.

The order of the information elements within the imperative part of PDUs has been chosen so that information elements with 1/2 octet of content (type 1) go together in succession. The first type 1 information element occupies bits 1 to 4 of octet N, the second bits 5 to 8 of octet N, the third bits 1 to 4 of octet N + 1 etc. If the number of type 1 information elements is odd then bits 5 to 8 of the last octet occupied by these information elements contains a reserved half octet IE in format V.

Where the description of information elements in this Technical Specification contains bits defined to be "reserved bits", these bits shall set to zero by the sending side, and their value shall be ignored by the receiving side. 

The following rules apply for the coding of type 4 information elements:

a) The octet number of an octet (which is defined in the figure of a subsection) consists of a positive integer, possibly of an additional letter, and possibly of an additional asterisk, see clause f). The positive integer identifies one octet or a group of octets.

b) Each octet group is a self contained entity. The internal structure of an octet group may be defined in alternative ways.

c) An octet group is formed by using some extension mechanism. The preferred extension mechanism is to extend an octet (N) through the next octet(s) (Na, Nb, etc.) by using bit 8 in each octet as an extension bit.

The bit value "0" indicates that the octet group continues through to the next octet. The bit value "1" indicates that this octet is the last octet of the group. If one octet (Nb) is present, the preceding octets (N and Na) shall also be present.

In the format descriptions bit 8 is marked "0/1 ext" if another octet follows. Bit 8 is marked "1 ext" if this is the last octet in the extension domain. Additional octets may be defined in later versions of the protocols ("1 ext" changed to "0/1 ext") and the equipment shall be prepared to receive such additional octets; the contents of these octets shall be ignored.

d) In addition to the extension mechanism defined above, an octet (N) may be extended through the next octet(s) (N+1, N+2 etc.) by indications in bits 7-1 (of octet N).

e) The mechanisms in c) and d) may be combined.

f) Optional octets are marked with asterisks (*).

Common information elements 

Cause    

The Cause information element indicates the reason for an abnormal condition. 

This is a type 4 information element. The element coding is:

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

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





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

Cause value�semantics of coding�����8�7�6�5�4�3�2�1�������������� All values not listed below are reserved������������0�0�0�0�0�0�0�1� Processor overload��0�0�0�0�0�0�1�0� Transit network failure������������0�0�0�0�0�0�1�1� BVC unknown��0�0�0�0�0�1�0�0� cell traffic overload��0�0�0�0�0�1�0�1� O & M intervention������������0�0�0�0�0�1�1�0� BVC-blocked����������������������0�0�0�1�0�0�0�1� Equipment failure��0�0�0�1�0�1�1�0� Congestion ������������0�1�0�1�1�1�1�1� Semantically incorrect PDU��0�1�1�0�0�0�0�0� Invalid mandatory information��0�1�1�0�0�0�0�1� PDU type non-existent or not implemented��0�1�1�0�0�1�0�0� Conditional IE error��0�1�1�0�0�1�0�1� PDU not compatible with the protocol state��0�1�1�0�1�1�1�1� Protocol error - unspecified��



Cell Identifier List 

This element uniquely identifies cells and is a type 4 information element. The element coding is:

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

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2�Length Indicator ��octet 3�reserved�Cell identification discriminator��octet 4-(4+m)�Cell identification 1�����... 4+nm�Cell identification n��

The coding of octet 2 is a binary number indicating the Length Indicator of the remaining element. The length of the IE depends on the Cell identification discriminator (bits 1 to 4 of octet 3) as well as the number of cells to be identified.

The coding of the Cell identification discriminator is a binary number indicating if the whole or a part of Cell Global identification, CGI, according to GSM 03.03 is used for cell identification of the cells in the list. The

Cell identification discriminator is coded as follows:

0000 The whole Cell Global Identification, CGI, is used to identify the cell;

0001 Cell Identity, CI, is used to identify the cell;

0010 Location Area Identification, LAI, is used to identify all cells within a Location Area;

0011 All cells on a BSS are identified; and

0100 Location Area Code, LAC, and Routeing Area Code, RAC, are used to identify all cells within a Routeing Area. 

All other values are reserved.

Values 0010, 0011 and 0100 are only applicable for the PAGING PS and PAGING CS PDU.

The coding of the Cell Identifications 1 to n (octets 4 to 4+nm) depends on the Cell identification discriminator (octet 3). Below the coding of the i-th Cell Identification is shown for each Cell identification discriminator (with "i" in the range 1 to n):

NOTE:	No coding is specified for a Cell Identification discriminator value of "0011" as no additional information is required. 

Coding of the i-th Cell Identification for:

Cell identification discriminator = 0000

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �8�/ GSM 08.18: CI discriminator = 0000

�8�7�6�5�4�3�2�1��octet x+1�MCC dig 2�MCC dig 1��octet x+2�1�1�1�1�MCC dig 3��octet x+3�MNC dig 2�MNC dig 1��octet x+4�LAC��octet x+5�LAC cont��octet x+6�CI value��octet x+7�CI value cont��

Where x = 3 + 7(i-1).

The octets (x+1)-(x+5) are coded as shown in Table 10.9/GSM 04.08.

The octets (x+6)-(x+7) are coded as shown in Table 10.7/GSM 04.08.





Coding of i-th Cell Identification for: 

Cell identification discriminator = 0001

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �9�/ GSM 08.18: CI discriminator = 0001

�8�7�6�5�4�3�2�1��octet x+1�CI value��octet x+2�CI value cont��

Where x = 3 + (2(i-1)

The octet (x+1)-(x+2) are coded as shown in Table 10.7/GSM 04.08.



Coding of i-th Cell Identification for:

Cell identification discriminator = 0010

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �10�/ GSM 08.18: CI discriminator = 0010

�8�7�6�5�4�3�2�1��octet x+1�MCC dig 2�MCC dig 1��octet x+2�1�1�1�1�MCC dig 3��octet x+3�MNC dig 2�MNC dig 1��octet x+4�LAC��octet x+5�LAC cont��

Where x = 3 + 5(i-1)

The octets (x+1)-(x+5) are coded as shown in Table 10.9/GSM 04.08.



Coding of the i-th Cell Identification for:

Cell identification discriminator = 0100

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �11�/ GSM 08.18: CI discriminator = 0100

�8�7�6�5�4�3�2�1��octet x+1�MCC dig 2�MCC dig 1��octet x+2�1�1�1�1�MCC dig 3��octet x+3�MNC dig 2�MNC dig 1��octet x+4�LAC��octet x+5�LAC cont��octet x+6�RAC��

Where x = 3 + 7(i-1).

The octets (x+1)-(x+5) are coded as shown in Table 10.9/GSM 04.08.

Octet (x+6) is coded as shown in Table X.X/GSM 04.08.  (editor’s note: this shall be added to 04.08)

Channel needed

This information element is coded as defined in TS GSM 08.08. It is relevant to circuit-switched paging requests

This is a type 4 information element. The element coding is:

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

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2�Length Indicator ��octet 3-n�Rest of element coded as the value part defined in GSM 08.08��.

DRX Mode Parameters

This is a type 4 information element. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �13�/ GSM 08.18: DRX Mode Parameters IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2�Length Indicator ��octet 3-n�Rest of element coded as the value part defined in GSM 04.08, not including GSM04.08 IEI and GSM 04.08 octet length value��

International Mobile Group Identity (IMGI)

The IMGI is coded as a sequence of BCD digits, two in each octet. 

This is a type 4 information element. The element coding is:

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

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2�Length Indicator ��octet 3-n�Rest of element coded as the value part defined in GSM 04.08, not including GSM04.08 IEI and GSM 04.08 octet length value��

IMSI

The IMSI is coded as a sequence of BCD digits, two in each octet. 

This is a type 4 information element. The element coding is:

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

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2�Length Indicator ��octet 3-n�Rest of element coded as in GSM 03.03

��

LLC-PDU

The LLC-PDU information element contains user data information after it has been processed by the SNDC and LLC entities. 

This is a type 4 information element. The element coding is:

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

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

Length Indicator

Information elements may vary in length. This field consists of the field extension bit, 0/1 ext, and the Length Indicator. The Length Indicator field extension bit, 0/1 EXT, enables extension of the variable to two octets.

This is a type 3 information element. The element coding is:

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

�8�7�6�5�4�3�2�1��octet 1�0/1 ext�Length Indicator��octet 2�Length Indicator��

Length Extension Bit (0/1 EXT)

The Length Indicator field is extended by reserving bit 8 of the first octet. If bit 8 of the first octet is set to 0 (zero), then the following octet contains Length Indicator information. If bit 8 is set to 1 (one), then the octet is the final one containing Length Indicator information.

Length Indicator

The Length Indicator consists of 7 bits for the first octet and 15 bits if a second octet is present.

MS Classmark			

This is a type 4 information element. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �18�/ GSM 08.18: MS Classmark IE

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 2�Length Indicator ��octet 3-n�Rest of element coded as the value part defined in GSM 04.08, not including GSM04.08 IEI and GSM 04.08 octet length value��

Priority

This information element is coded as defined in TS GSM 08.08. It is relevant to circuit-switched paging requests.

This is a type 4 information element. 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�Length Indicator ��octet 3-n�Rest of element coded as the value part defined in GSM 08.08��

QoS Profile       

This is a type 4 information element. 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�Length Indicator��octet 3�bit rate ��octet 4�reserved�priority delay class�A��

The bit rate field is coded as follows.

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �21�/ GSM 08.18: bit rate coding

coding�semantic��0000 0000�best effort��0000 0001�2.4kbps - 4.8kbps��0000 0010�4.8kbps - 9.6kbps��0000 0011�9.6kbps - 14.4kbps��0000 0100�14.4kbps - 21.6kbps ��0000 0101�21.6kbps - 32.kbps��0000 0110�32.kbps - 46.6kbps��0000 0111�46.6kbps - 72.9kbps��0000 1000�72.9kbps - 109.35kbps��0000 1001�109.35kbps - 164.02kbps��reserved�reserved��

PDUs with a high priority delay class take precedence over BSSGP PDUs of a lower priority delay class. The mapping of services types, e.g. SMS, onto the available priority levels is outside the scope of this specification. 

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �22�/ GSM 08.18: Priority delay class coding

coding�semantic��0000�Highest priority��...���1111�lowest priority��

The “A-bit” is coded as shown below.

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

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

QoS Priority Queues      

The QoS information element defines certain attributes of a transmission. 

This is a type 3 information element. The element coding is:

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

�8�7�6�5�4�3�2�1��octet 1�NF�NF�NF�NF�NF�NF�NF�NF��

This is an 8 bit mask. Bit position 8 identifies QoS priority queue 8, bit position 7 identifies QoS priority queue 7, and so on. If the (not full) NF flag is set to a one, data may be sent to the QoS priority queue. If the NF is set to zero (full), data shall not be sent to the QoS priority queue. 

Radio Cause    

The Radio Cause information element indicates the reason for an abnormal condition on the radio interface. 

This is a type 4 information element. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �25�/ GSM 08.18: Radio Cause IE

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

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

radio cause value�semantics of coding�����8�7�6�5�4�3�2�1������0�0�0�0�0�0�0�0� Radio contact lost with the MS��0�0�0�0�0�0�0�1� Radio link quality insufficient to continue communication��0�0�0�0�0�0�1�0� Requested QoS Profile cannot be met��0�0�0�0�0�0�1�1� cell-reselection ordered���������� All values not explicitly listed are reserved��

Temporary logical link Identity (TLLI)

This is a type 4 information element. The element coding is:

Table � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �27�/ GSM 08.18: TLLI IE

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

��octet 3-6�Rest of element coded as in GSM 03.03��

Temporary Mobile Subscriber Identity (TMSI)

This is a type 4 information element. The element coding is:

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

�8�7�6�5�4�3�2�1��octet 1�IEI��octet 1�Length Indicator��octet 3-6�Rest of element coded as in GSM 03.03��

List of system variables 

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

timer nuemonic�timer value�notes�relation to other timers��Tflow�5s� Guards the flow control procedure� none��T1�3s� Guards the blocking procedure� none��T2�3s� Guard time for transit traffic on a link� none��T3�60s� Guards the reset procedure���T4�50s� Delays the sending of an reset confirm� T4 must be less than T3 �������

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

retry nuemonic�retry value�notes��FLOW-CONTROL-RETRIES�3�recommend value��BVC-BLOCK-RETRIES�3�ditto��BVC-UNBLOCK-RETRIES�3�ditto��������������RESET-RETRIES�3�ditto��





Annex A (informative) GSM specific cause values 

This annex is informative.

Refer to ANNEX G / GSM 04.08 

Annex B (informative) Figures and tables 
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BSSGP FLUSH CONFIRM removed.
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 -double spaces removed after “.” and “,” and between words

 -First letter of field names capitalised
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- TRACE procedures

 -PT12 changed specification number from 08.64 to 08.18��proposed GSM 08.18
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- “SMM” in the Service Model is changed to “GMM” to be compatible with GSM 04.07��GSM 08.18
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