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5.2
Service primitives provided by the BSSGP at a BSS
Table 5.2: Service primitives provided by BSSGP at a BSS
Generic name
Type
Parameters


REQuest
INDication
RESponse
CoNFirm


RL  BSSGP

RL-DL-UNITDATA
-
X
-
-
BVCI,

NSEI,

Refer to DL-UNITDATA PDU

RL-UL-UNITDATA
X
-
-
-
BVCI,

NSEI,

LSP, 

Refer to UL- UNITDATA PDU

RL-PTM-UNITDATA
-
X
-
-
BVCI,

NSEI,

Refer to PTM-UNITDATA PDU

GMM  BSSGP

GMM-PAGING
-
X
-
-
BVCI,

NSEI,

Refer to PAGING PS PDU 

Refer to PDU PAGING CS PDU

GMM-RA-CAPABILITY
-
X
-
-
BVCI,
NSEI,

Refer to RA-CAPABILITY PDU

GMM-RA-CAPABILITY-UPDATE
X
-
-
X
BVCI, 

NSEI,

Refer to RA-CAPABILITY-UPDATE PDU,

Refer to RA-CAPABILITY-UPDATE-ACK PDU

GMM-RADIO-STATUS
X
-
-
-
BVCI,

NSEI,

Refer to RADIO-STATUS PDU

GMM-SUSPEND
X
-
-
X
BVCI,

NSEI,

Refer to SUSPEND PDU

Refer to SUSPEND-(N)ACK PDU

GMM-RESUME
X
-
-
X
BVCI,

NSEI,

Refer to RESUME PDU

Refer to RESUME-(N)ACK PDU

NM  BSSGP

NM-FLUSH-LL
-
X
X
-
BVCI,

NSEI,

Refer to FLUSH-LL PDU

Refer to FLUSH-LL-ACK PDU

NM-LLC-DISCARDED
X
-
-
-
BVCI,

NSEI,

Refer to LLC-DISCARDED PDU

NM-FLOW-CONTROL-BVC
X
-
-
X
BVCI,

NSEI,

Refer to FLOW-CONTROL-BVC PDU

Refer to FLOW-CONTROL-BVC ACK PDU

NM-FLOW-CONTROL-MS
X
-
-
X
BVCI,

NSEI,

Refer to FLOW-CONTROL-MS PDU Refer to FLOW-CONTROL-MS ACK PDU

NM-FLOW-CONTROL-PFC
X
-
-
X
BVCI,

NSEI,

Refer to FLOW-CONTROL-PFC PDU Refer to FLOW-CONTROL-PFC ACK PDU

NM-STATUS
X
X
-
-
BVCI,

NSEI,

Refer to STATUS PDU

NM-BVC-BLOCK
X
-
-
X
BVCI,

NSEI,

Refer to BVC-BLOCK PDU

Refer to BVC-BLOCK-ACK PDU

NM-BVC-UNBLOCK
X
-
-
X
BVCI,

NSEI,

Refer to BVC-UNBLOCK PDU

Refer to BVC-UNBLOCK-ACK PDU

NM-BVC-RESET


X
X
X
X
BVCI,

NSEI,

Refer to BVC-RESET PDU

Refer to BVC-RESET-ACK PDU

NM-TRACE


-
X
-
-
BVCI,

NSEI,

Refer to SGSN-INVOKE-TRACE PDU

PFM  BSSGP

PFM-DOWNLOAD-BSS-PFC
X
-
-
-
BVCI, NSEI 

Refer to DOWNLOAD-BSS-PFC PDU

PFM-CREATE-BSS-PFC
-
X
X
-
BVCI, NSEI

Refer to CREATE-BSS-PFC PDU

Refer to CREATE-BSS-PFC-ACK PDU

Refer to CREATE-BSS-PFC-NACK PDU

PFM-MODIFY-BSS-PFC
X
-
-
X
BVCI, NSEI

Refer to MODIFY-BSS-PFC PDU

Refer to MODIFY-BSS-PFC-ACK PDU

PFM-DELETE-BSS-PFC
-
X
X
-
BVCI, NSEI

Refer to DELETE-BSS-PFC PDU

Refer to DELETE-BSS-PFC-ACK PDU

LCS  BSSGP

LCS-LOCATE
-
X
X
-
BVCI, NSEI

Refer to PERFORM-LOCATION-REQUEST PDU

Refer to PERFORM-LOCATION-RESPONSE PDU

LCS-ABORT
-
X
-
-
BVCI, NSEI

Refer to PERFORM-LOCATION-ABORT PDU

LCS-INFORMATION-TRANSFER
X
-
-
X
BVCI, NSEI

Refer to POSITION-COMMAND PDU

Refer to POSITION-RESPONSE PDU

5.2.1
RL-DL-UNITDATA.ind 
Receipt of a DL-UNITDATA PDU from an SGSN by a BSS containing an LLC-PDU and MS control information necessary for the transmission of the LLC-PDU across the radio interface.

5.2.2
RL-UL-UNITDATA.req 
Request to send a UL-UNITDATA PDU to an SGSN from a BSS containing an LLC-PDU and radio interface derived information.

5.2.3
RL-PTM-UNITDATA.ind
This shall be developed in GPRS phase 2.

5.2.4
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.

5.2.5
GMM-RA-CAPABILITY.ind

Receipt of a RA-CAPABILITY PDU from an SGSN by a BSS providing the new Radio Access capability of an MS.
5.2.6
GMM-RA-CAPABILITY-UPDATE.req

Request to send a RA-CAPABILITY-UPDATE PDU to an SGSN from a BSS in order to receive the current Radio Access capabilities of an MS.

5.2.7
GMM-RA-CAPABILITY-UPDATE.cnf

Receipt of a RA-CAPABILITY-UPDATE-ACK PDU from a SGSN by a BSS containing the current Radio Access capabilities of an MS.

5.2.8
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.

5.2.9
GMM-SUSPEND.req
Request to send a SUSPEND PDU to an SGSN from a BSS to mark an MS's GPRS service as suspended.

5.2.10
GMM-SUSPEND.cnf
Receipt of a SUSPEND-ACK PDU from an SGSN by a BSS confirming that an SGSN has marked an MS's GPRS service as suspended.

5.2.11
GMM-RESUME.req

Request to send a RESUME PDU to an SGSN from a BSS to mark an MS's GPRS service as resumed.

5.2.12
GMM-RESUME.cnf
Receipt of a RESUME-ACK PDU from an SGSN by a BSS confirming that an SGSN has marked an MS's GPRS service as resumed.

5.2.13
NM-FLUSH-LL.ind

On receipt of a FLUSH-LL PDU by a BSS from a SGSN, the BSS will either delete queued LLC-PDUs for a TLLI or move the queued LLC-PDUs from an old to a new BVC.

5.2.14
NM-FLUSH-LL.res

Sending of a FLUSH-LL-ACK PDU to the SGSN from a BSS to report if queued LLC-PDU(s) for an MS were deleted or transferred from the old to the new cell within the NSE.
5.2.15
NM-LLC-DISCARDED.req
Request to send a LLC-DISCARDED PDU to an SGSN from a BSS indicating that LLC frames pertaining to an MS have been locally discarded.

5.2.16
NM-FLOW-CONTROL-BVC.req
Request to send a FLOW-CONTROL PDU to an SGSN from a BSS indicating the ability of a BVC to accept a certain flow of data.

5.2.17
NM-FLOW-CONTROL-BVC.cnf
Confirmation that a FLOW-CONTROL PDU has been received by an SGSN for a given BVC.

5.2.18
NM-FLOW-CONTROL-MS.req
Request to send a FLOW-CONTROL PDU to an SGSN from a BSS indicating the ability to accept a certain flow of data for a given MS.

5.2.19
NM-FLOW-CONTROL-MS.cnf
Confirmation that a FLOW-CONTROL PDU has been received by an SGSN for a given MS.

5.2.20
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.

5.2.21
NM-STATUS.ind
Receipt of a STATUS PDU from an SGSN by a BSS indicating that an exception condition occurred within an SGSN.

5.2.22
NM-BVC-BLOCK.req
Request to send a BVC-BLOCK PDU to an SGSN from a BSS to mark a BVC as blocked.

5.2.23
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.

5.2.24
NM-BVC-UNBLOCK.req
Request to send a BVC-UNBLOCK PDU to an SGSN from a BSS to mark a BVC as unblocked.

5.2.25
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.

5.2.26
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.

5.2.27
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.

5.2.28
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.

5.2.29
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.

5.2.30
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.

5.2.31
PFM-DOWNLOAD-BSS-PFC.req

Upon a request to transfer an uplink or downlink LLC PDU for which it currently does not have a BSS Packet Flow Context, the BSS may send a DOWNLOAD-BSS-PFC PDU to an SGSN.

5.2.32
PFM-CREATE-BSS-PFC.ind

Receipt of a CREATE-BSS-PFC PDU at a BSS from an SGSN indicating that the BSS should create or modify a BSS Packet Flow Context using the Aggregate BSS QoS Profile.
5.2.33
PFM-CREATE-BSS-PFC.res

Sending of a CREATE-BSS-PFC-ACK PDU to the SGSN from a BSS to respond with an Aggregate BSS QoS Profile or a CREATE-BSS-PFC-NACK in case the BSS was unable to create the PFC.

5.2.34
PFM-MODIFY-BSS-PFC.req

Request to send a MODIFY-BSS-PFC PDU to an SGSN from a BSS to modify an Aggregate BSS QoS Profile.

5.2.35
Void

5.2.36
Void

5.2.37
PFM-MODIFY-BSS-PFC.cnf

Reception of a MODIFY-BSS-PFC-ACK PDU at a BSS from an SGSN confirming the modification of an Aggregate BSS QoS Profile.
5.2.38
PFM-DELETE-BSS-PFC.ind

Receipt of a DELETE-BSS-PFC PDU at a BSS from an SGSN to delete an Aggregate BSS QoS Profile.

5.2.39
PFM-DELETE-BSS-PFC.res

Sending of a DELETE-BSS-PFC-ACK PDU to an SGSN from a BSS to respond to a deletion.

5.2.40
LCS-LOCATE.ind

Receipt of a PERFORM-LOCATION-REQUEST PDU at a BSS from an SGSN requesting a location procedure for a target MS.

5.2.41
LCS-LOCATE.res

Sending of a PERFORM-LOCATION-RESPONSE PDU to an SGSN responding to the location request for a target MS.

5.2.42
LCS-ABORT.ind

Receipt of a PERFORM-LOCATION-ABORT PDU at a BSS from an SGSN indicating a request of an abort of a location procedure for a target MS.

5.2.43
LCS-INFORMATION-TRANSFER.req

Request to send a POSITION-COMMAND PDU to an SGSN from a BSS that has LCS related information associated with a higher level protocol available to transfer.

5.2.44
LCS-INFORMATION-TRANSFER.cnf

Confirmation in a POSTION-RESPONSE PDU that the higher layer message has been received and an indication of the result of the message transfer and possibly including a reply with another higher layer protocol message.

5.2.45
NM-FLOW-CONTROL-PFC.req
Request to send a FLOW-CONTROL PDU to an SGSN from a BSS indicating the ability to accept a certain flow of data for a given PFC and a given MS.

5.2.46
NM-FLOW-CONTROL-PFC.cnf
Confirmation that a FLOW-CONTROL PDU has been received by an SGSN for a given PFC and a given MS.

5.3
Service primitives provided by the BSSGP at an SGSN
Table 5.3: Service primitives provided by BSSGP at an SGSN
Generic name
Type
Parameters


REQuest
INDication
RESponse
CoNFirm


LL  BSSGP

BSSGP-DL-UNITDATA


X
-
-
-
BVCI,

NSEI,

LSP,

Refer to DL-UNITDATA PDU 

BSSGP-UL-UNITDATA


-
X


BVCI,

NSEI,

Refer to UL-UNITDATA PDU

BSSGP-PTM-UNITDATA
X
-
-
-
BVCI,

NSEI,

Refer to PTM-UNITDATA PDU 

GMM  BSSGP

GMM-PAGING
X
-
-
-
BVCI,

NSEI,

Refer to PAGING PS PDU

Refer to PAGING CS PDU

GMM-RA-CAPABILITY
X



BVCI,

NSEI,

Refer to RA-CAPABILITY PDU 

GMM-RA-CAPABILITY-UPDATE
-
X
X
-
BVCI, 

NSEI,

Refer to RA-CAPABILITY-UPDATE PDU, 

Refer to RA-CAPABILITY-UPDATE-ACK PDU

GMM-RADIO-STATUS
-
X
-
-
BVCI,

NSEI,

Refer to RADIO-STATUS PDU

GMM-SUSPEND
-
X
-
-
BVCI,

NSEI,

Refer to SUSPEND PDU

Refer to SUSPEND-(N)ACK PDU

GMM-RESUME
-
X
-
-
BVCI,

NSEI,

Refer to RESUME PDU

Refer to RESUME-(N)ACK PDU

NM  BSSGP

NM-FLUSH-LL
X
-
-
X
BVCI,

NSEI,

Refer to FLUSH-LL PDU

Refer to FLUSH-LL-ACK PDU

NM-LLC-DISCARDED
-
X
-
-
BVCI,

NSEI,

Refer to LLC-DISCARDED PDU

NM-FLOW-CONTROL-BVC
-
X
-
-
BVCI,

NSEI,

Refer to FLOW-CONTROL-BVC PDU Refer to FLOW-CONTROL-BVC ACK PDU

NM-FLOW-CONTROL-MS
-
X
-
-
BVCI,

NSEI,

Refer to FLOW-CONTROL-MS PDU Refer to FLOW-CONTROL-MS ACK PDU

NM-FLOW-CONTROL-PFC
-
X
-
-
BVCI,

NSEI,

Refer to FLOW-CONTROL-PFC PDU Refer to FLOW-CONTROL-PFC ACK PDU

NM-STATUS
X
X
-
-
BVCI,

NSEI,

Refer to STATUS PDU

NM-BVC-BLOCK
-
X
-
-
BVCI,

NSEI,

Refer to BVC-BLOCK PDU

Refer to BVC-BLOCK-ACK PDU

NM-BVC-UNBLOCK
-
X
-
-
BVCI,

NSEI,

Refer to BVC-UNBLOCK PDU

Refer to BVC-UNBLOCK-ACK PDU

NM-BVC-RESET


X
X
X
X
BVCI,

NSEI,

Refer to BVC-RESET PDU

Refer to BVC-RESET-ACK PDU

NM-TRACE


X
-
-
-
BVCI,

NSEI,

Refer to SGSN-INVOKE-TRACE PDU

PFM  BSSGP

PFM-DOWNLOAD-BSS-PFC
-
X
-
-
BVCI, NSEI 

Refer to DOWNLOAD-BSS-PFC PDU

PFM-CREATE-BSS-PFC
X
-
-
X
BVCI, NSEI

Refer to CREATE-BSS-PFC PDU

Refer to CREATE-BSS-PFC-ACK PDU

Refer to CREATE-BSS-PFC-NACK PDU

PFM-MODIFY-BSS-PFC

X
X

BVCI, NSEI

Refer to MODIFY-BSS-PFC PDU

Refer to MODIFY-BSS-PFC-ACK PDU

PFM-DELETE-BSS-PFC
X
-
-
X
BVCI, NSEI

Refer to DELETE-BSS-PFC PDU

Refer to DELETE-BSS-PFC-ACK PDU

LCS  BSSGP

LCS-LOCATE
X
-
-
X
BVCI, NSEI

Refer to PERFORM-LOCATION-REQUEST PDU

Refer to PERFORM-LOCATION-RESPONSE PDU

LCS-ABORT
X
-
-
-
BVCI, NSEI

Refer to PERFORM-LOCATION-ABORT PDU

LCS-INFORMATION-TRANSFER
-
X
X
-
BVCI, NSEI

Refer to POSITION-COMMAND PDU

Refer to POSITION-RESPONSE PDU

NOTE:
The parameters in the BSSGP-DL-UNITDATA and BSSGP-UL-UNITDATA primitives that are not included in the corresponding primitives in 3GPP TS 44.064 are provided or extracted by some intermediate function out of the scope of the present document.
5.3.1
BSSGP-DL-UNITDATA.req 
Request to send a DL-UNITDATA PDU to a BSS from an SGSN containing an LLC-PDU and control information necessary for the transmission of the LLC-PDU across the radio interface.

5.3.2
BSSGP-UL-UNITDATA.ind 
Receipt of a UL-UNITDATA PDU from a BSS by an SGSN containing an LLC-PDU and radio interface derived information.

5.3.3
BSSGP-PTM-UNITDATA.req
This shall be developed in GPRS phase 2.

5.3.4
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.

5.3.5
GMM-RA-CAPABILITY.req
Request to send a RA-CAPABILITY PDU to the BSS from an SGSN containing the Radio Access capability of an MS.
5.3.6
GMM-RA-CAPABILITY-UPDATE.ind

Receipt of a RA-CAPABILITY-UPDATE PDU from a BSS by an SGSN, requesting that the SGSN sends the Radio Access capability of an MS to the BSS.

5.3.7
GMM-RA-CAPABILITY-UPDATE.res

Sending of a RA-CAPABILITY-UPDATE-ACK PDU to the BSS from an SGSN containing the current Radio Access capability of an MS.
5.3.8
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.

5.3.9
GMM-SUSPEND.ind
Receipt of a SUSPEND PDU from a BSS by an SGSN indicating that an MS wishes to suspended its GPRS service.

5.3.10
GMM-RESUME.ind
Receipt of a RESUME PDU from a BSS by an SGSN indicating that an MS wishes to resume its GPRS service.

5.3.11
NM-FLUSH-LL.req
Request to send a FLUSH-LL PDU from an SGSN to a BSS, instructing the BSS to either delete queued LLC-PDUs for a TLLI or move the queued LLC-PDUs from an old to a new BVC.
5.3.12
NM-FLUSH-LL.cnf

Receipt of a FLUSH-LL-ACK PDU at an SGSN informing if the queued LLC-PDU(s) for an MS were deleted or transferred from the old to the new cell within the NSE.

5.3.13
NM-LLC-DISCARDED.ind
Receipt of a LLC-DISCARDED PDU from a BSS by an SGSN indicating that LLC frames pertaining to an MS have been locally discarded.

5.3.14
NM-FLOW-CONTROL-BVC.ind
Receipt of a FLOW-CONTROL PDU from a BSS by an SGSN indicating the ability of a BVC to accept a certain flow of data.

5.3.15
NM-FLOW-CONTROL-MS.ind
Receipt of a FLOW-CONTROL PDU from a BSS by an SGSN indicating the ability to accept a certain flow of data for a given MS.

5.3.16
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.

5.3.17
NM-STATUS.ind
Receipt of a STATUS PDU from a BSS by an SGSN indicating an exception condition occurred within the BSS.

5.3.18
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.

5.3.19
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.

5.3.20
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.

5.3.21
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.

5.3.22
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.

5.3.23
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.

5.3.24
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.

5.3.25
PFM-DOWNLOAD-BSS-PFC.ind

Receipt of a DOWNLOAD-BSS-PFC PDU at an SGSN from a BSS.

5.3.26
PFM-CREATE-BSS-PFC.req

Sending of a CREATE-BSS-PFC PDU to a BSS from an SGSN requesting that the BSS should create or modify a BSS Packet Flow Context using the Aggregate BSS QoS Profile.

5.3.27
PFM-CREATE-BSS-PFC.cnf

Receipt of a CREATE-BSS-PFC-ACK PDU at an SGSN from a BSS confirming the creation or modification of a BSS Packet Flow Context using the Aggregate BSS QoS Profile or a CREATE-BSS-PFC-NACK in to indicate the BSS was unable to create the PFC.
5.3.28
PFM-MODIFY-BSS-PFC.ind

Receipt of a MODIFY-BSS-PFC PDU at an SGSN from a BSS to modify an Aggregate BSS QoS Profile.

5.3.29
PFM-MODIFY-BSS-PFC.res

Sending of a MODIFY-BSS-PFC-ACK PDU to a BSS from an SGSN to respond with an Aggregate BSS QoS Profile.

5.3.30
PFM-DELETE-BSS-PFC.req

Sending of a DELETE-BSS-PFC PDU to a BSS from an SGSN to delete an Aggregate BSS QoS Profile.

5.3.31
PFM-DELETE-BSS-PFC.cnf

Receipt of a DELETE-BSS-PFC-ACK PDU at an SGSN from a BSS to confirm the deletion of an Aggregate BSS QoS Profile.

5.3.32
LCS-LOCATE.req

Sending of a PERFORM-LOCATION-REQUEST PDU at an SGSN requesting a location procedure for a target MS.

5.3.33
LCS-LOCATE.cnf

Receipt of a PERFORM-LOCATION-RESPONSE PDU confirming that the location request for a target MS has been attempted indicating the result of this attempt.

5.3.34
LCS-ABORT.req

Sending of a PERFORM-LOCATION-ABORT PDU from an SGSN to a BSS requesting an abort of a location procedure for a target MS.

5.3.35
LCS-INFORMATION-TRANSFER.ind

Receipt of a POSITION-COMMAND PDU at an SGSN from a BSS requesting a transfer of a higher level protocol message.

5.3.36
LCS-INFORMATION-TRANSFER.res

Sending of a POSITION-RESPONSE PDU from an SGSN to a BSS indicating the result of the message transfer and possibly including the transfer of a new higher layer protocol message.

5.3.37
NM-FLOW-CONTROL-PFC.ind
Receipt of a FLOW-CONTROL PDU from a BSS by an SGSN indicating the ability to accept a certain flow of data for a given PFC and a given MS.

5.4
Primitive parameters
5.4.1
BSSGP Virtual Connection Identifier (BVCI) 
BSSGP Virtual Connections (BVCs) provide communication paths between BSSGP 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. Table 5.4.1 lists the mapping of the BSSGP PDU to the associated functional entity and the BVCI. The BVCI is used to enable the lower network service layer to efficiently route the BSSGP PDU to the peer entity. This parameter is not part of the BSSGP PDU across the Gb interface, but is used by the network service entity across the Gb.

Any BSSGP PDU received by the BSS or the SGSN containing a PDU type that does not fit, according to the mapping defined in table 5.4.1, with the functional entity identified by the BVCI provided by the network service entity, is discarded and a STATUS PDU with a cause value set to "Protocol error - unspecified" is sent.
A PTP functional entity is responsible for PTP user data transmission. There is one PTP functional entity per cell. Within the present document, 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 only one signalling entity per Network Service Entity (NSE).There is one or more NSEs 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 between two peer Network Service Entities.

In the BSS, it shall be possible to configure BVCIs statically by administrative means, or dynamically. In case of dynamic configuration, the BSSGP shall accept any BVCI passed by the underlying Network Service entity.

At the SGSN side, BVCIs associated with PTP functional entities shall be dynamically configured. The BVCIs associated with signalling functional entities and PTM functional entities are statically configured.

The BVCI value 0000 hex shall be used for the signalling functional entities.

The BVCI value 0001 hex shall be used for the PTM functional entities.

All other values may be used freely by the BSS and shall be accepted by the SGSN.

Table 5.4.1: BSSGP PDU, BVCI and functional entity mapping
BSSGP PDU
Mapping of BVCI to functional entity

DL-UNITDATA
PTP

UL-UNITDATA
PTP

RA-CAPABILITY
PTP

PTM-UNITDATA
PTM

PAGING-PS
PTP or SIGNALLING (note 1)

PAGING-CS
PTP or SIGNALLING (note 2)

RA-CAPABILITY-UPDATE / RA-CAPABILITY-UPDATE-ACK
PTP

RADIO-STATUS
PTP

SUSPEND / SUSPEND-ACK / SUSPEND-NACK
SIGNALLING

RESUME / RESUME-ACK / RESUME-NACK
SIGNALLING

FLUSH-LL / FLUSH-LL-ACK
SIGNALLING

LLC DISCARDED
SIGNALLING

FLOW-CONTROL-BVC / FLOW-CONTROL-BVC-ACK
PTP

FLOW-CONTROL-MS / FLOW-CONTROL-MS-ACK
PTP

FLOW-CONTROL-PFC / FLOW-CONTROL-PFC-ACK
PTP

STATUS
PTP or PTM or SIGNALLING (note 3)

BVC-BLOCK / BVC-BLOCK-ACK
SIGNALLING

BVC-UNBLOCK / BVC-UNBLOCK-ACK
SIGNALLING

BVC-RESET / BVC-RESET-ACK
SIGNALLING

SGSN-INVOKE-TRACE
SIGNALLING

DOWNLOAD-BSS-PFC
PTP

CREATE-BSS-PFC / CREATE-BSS-PFC-ACK / CREATE-BSS-PFC-NACK
PTP

MODIFY-BSS-PFC / MODIFY-BSS-PFC-ACK
PTP

DELETE-BSS-PFC / DELETE-BSS-PFC-ACK
PTP

PERFORM-LOCATION-REQUEST / PERFORM-LOCATION-RESPONSE / PERFORM-LOCATION-ABORT
SIGNALLING

POSITION-COMMAND / POSITION-RESPONSE
SIGNALLING

NOTE 1:
The network may initiate paging of an MS in READY mobility management state at an indication of a lower layer failure (see 3GPP TS 24.008 clause 4.7.9.1). In this case, the BVCI=PTP may be used.
NOTE 2:
If the network initiates circuit-switched paging of a MS in READY mobility management state (e.g. a MS in class A or B mode of operation and in packet transfer mode), then the BVCI=PTP. If the MS is in STANDBY state, then the BVCI=SIGNALLING.

NOTE 3:
The setting of the BVCI is dependent upon the context within which the STATUS PDU was generated.
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8.2
Flow Control procedure
8.2.1
General model of operation
From the perspective of the BSSGP, the flow control mechanism is based on the following model:

-
there is a downlink buffer for each BVC, as identified by a BVCI, in a BSS;

-
the transfer of BSSGP UNITDATA PDUs for an MS from the SGSN is controlled by the BSS; and

-
only downlink BSSGP UNITDATA PDU transfer to the BSS is managed via flow control procedures. Uplink flow control is not performed.

8.2.2
Mode of operation
The flow control mechanism manages the transfer of BSSGP UNITDATA PDUs sent by the SGSN on the Gb interface to the BSS.

The BSS shall control the flow of BSSGP UNITDATA PDUs to its BVC buffers by indicating to the SGSN the maximum allowed throughput in total for each BVC. The BSS shall control the flow of BSSGP UNITDATA PDUs to the BVC buffer for an individual MS by indicating to the SGSN the maximum allowed throughput for a certain TLLI. Optionally, if the PFC Flow Control feature is negotiated, the BSS shall control the flow of BSSGP UNITDATA PDUs to the BVC buffer for a certain PFC for an individual MS by indicating to the SGSN the maximum allowed throughput for a certain PFI.
The BSS uses flow control to adjust the flow of BSSGP UNITDATA PDUs to a BVC buffer. The amount of buffered BSSGP UNITDATA PDUs in the BSS should be optimised to efficiently use the available radio resource. The volume of buffered BSSGP UNITDATA PDUs for a BVC or MS or PFC should be low. BSSGP UNITDATA PDUs queued within the BSS that are not transferred across the radio interface before the PDU Lifetime expires shall be locally deleted from the BSS. The local deletion of BSSGP UNITDATA PDUs in the BSS shall be signalled to the SGSN by the transmission of a LLC-DISCARDED PDU.

For each FLOW-CONTROL PDU received by an SGSN, a confirmation shall always be sent across the Gb interface by the SGSN. The confirmation uses the Tag that was received in the FLOW-CONTROL PDU, which was set by the BSS to associate the response with the request. When receiving no confirmation to a FLOW-CONTROL PDU, the reasons that gave rise to the triggering of a flow control message may trigger another message, or, if the condition disappears, it may not. For the repetition of non-confirmed FLOW CONTROL PDUs, the maximum repetition rate still applies in the BSS.

8.2.3
Flow Control of Traffic from an SGSN to BSS
8.2.3.1
Control of the downlink throughput by the SGSN
The principle of the BSSGP flow control procedures is that the BSS sends to the SGSN flow control parameters which allow the SGSN to locally control its transmission output in the SGSN to BSS direction. The SGSN shall perform flow control on each BVC and on each MS and optionally on each PFC for an MS. The flow control is performed on each LLC-PDU first by the MS flow control mechanism and then by the BVC flow control mechanism. If the LLC-PDU is passed by the individual MS flow control, the SGSN then applies the BVC flow control to the LLC-PDU. If an LLC-PDU is passed by both flow control mechanisms, the entire LLC-PDU is delivered to the Network Services for transmission to the BSS (see figure 8.1).
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Figure 8.1: BVC Flow control

The flow control parameters sent by the BSS to the SGSN consist of the following information:

-
the bucket size (Bmax) for a given BVC or MS or PFC in the downlink direction; and

-
the bucket leak rate (R) for a given BVC or MS or PFC in the downlink direction; and

-
the bucket full ratio for a given BVC or MS or PFC in the downlink direction, if the Current Bucket Level (CBL) feature is negotiated.

The SGSN shall perform flow control on an individual MS and optionally on each PFC for an MS using SGSN determined values of Bmax and R unless it receives a FLOW-CONTROL-MS/FLOW-CONTROL-PFC message from the BSS regarding that MS or PFC. The SGSN shall continue to perform flow control for a particular MS or PFC using the Bmax and R values received from the BSS for at least Th seconds after receiving a FLOW-CONTROL-MS/FLOW-CONTROL-PFC message from the BSS regarding that MS or PFC. When timer Th has expired or when the MS changes cells, the SGSN may reinitialise the SGSN internal flow control variables for that MS or the PFC(s) for that MS and begin to use SGSN generated values for Bmax and R.

The BSSGP flow control model is the algorithm shown in Figure 8.2. The model of the algorithm is that an LLC-PDU is passed by the algorithm as long as the bucket counter (B) plus the length of the LLC-PDU does not exceed the bucket size Bmax. When the LLC-PDU is passed, the LLC-PDU length is added to B. Any PDU not transmitted is delayed until B plus the LLC-PDU length is less than Bmax.

8.2.3.2
Flow Control Conformance Definition

A BSSGP flow control algorithm shall be implemented in the SGSN. The BSSGP flow control conformance algorithm is defined in figure 8.2.

The conformance definition is used to decide which LLC-PDUs are conforming to the flow to an MS or in a BSSGP virtual connection (BVC) over the Gb interface. The conformance definition should not be interpreted as the required implementation algorithm, as the SGSN manufacturer may use any algorithm as long as the operation of the BSSGP flow control does not violate the objectives of compliant BVCs or MSs. That is, the SGSN shall never transmit more data than can be accommodated within the BSS buffer for a BVC or individual MS.
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Figure 8.2: Conformance Definition Algorithm for BSSGP Flow Control

The variables used by the algorithm are:

-
Bmax Bucket Size. Set by the BSS for each cell and each mobile station and optionally for each PFC belonging to an MS. Bmax shall be large enough to accommodate at least one LLC-PDU;

-
R
leak rate of the bucket;

-
B
bucket counter;

-
B*
predicted value of the bucket counter;

-
L(p)
length of LLC-PDU p;

-
Tp
the time that the last LLC-PDU p was transferred; and

-
Tc
arrival time of LLC-PDU p.

The initial conditions of these variables in the SGSN are:

-
Bmax
= 0. For BVCs, this value is valid until Bmax is received in the Flow Control-BVC. For MSs or PFCs, this value 
is valid until Bmax_default_ MS or Bmax_default_ PFC is received in the Flow-Control-BVC message. Thereafter, 
clause 8.2.3.6, shall apply;

-
R
= 0. For a BVC, this value is valid until a Flow-Control-BVC message is received. For an MS or a PFC, this value is valid until a Flow-Control-BVC message is received. Thereafter, clause 8.2.3.6, shall apply;

-
B
= 0 (the bucket is empty); and Tp = the current time for the first LLC-PDU.
The SGSN shall not transmit a LLC-PDU on a BVC until a Flow-Control-BVC message is received from the BSS for that BVC.

When a LLC-PDU p arrives at current time Tc, the variable B* is set to the predicted bucket size if the LLC-PDU were to be transferred to the BSS. This is given by the previous bucket size plus the new LLC-PDU size, B* = B + L(p), less the amount that the bucket will have leaked away since the last compliant LLC-PDU, R * (Tc - Tp). If this is less than L(p) then the LLC-PDU is compliant and the bucket size B is reset to L(p) and the LLC-PDU is passed. When a compliant LLC-PDU is passed the last LLC-PDU transfer time is set to the current time, Tp = Tc.

If the bucket has not completely leaked away then the bucket has to be checked to see if the limit Bmax is going to be exceeded, B* > Bmax. If the limit is exceeded then the LLC-PDU is non compliant and is delayed for some time period, and no updates are done on the variables. If the bucket limit Bmax is not exceeded then the LLC-PDU is compliant and the bucket counter (B) is set equal to the value of B*. When a conforming LLC-PDU is passed then the last LLC-PDU transfer time is set to the current time, Tp = Tc.

On receipt of a FLUSH-LL-ACK PDU by the SGSN, indicating that the LLC-PDU(s) associated with the old BVC have been "deleted", the SGSN should update the value of the bucket counter (B) for the MS and the PFC(s) and for the old BVC, B = max ( B - N , 0 ). N is provided by FLUSH-LL-ACK PDU, indicating the number of octets deleted by the BSS.

On receipt of a FLUSH-LL-ACK PDU by the SGSN, indicating that the LLC-PDU(s) associated with the old BVC have been "transferred" within the NSE, the SGSN should update the value of the bucket counter (B) for the old BVC, B = max ( B - N , 0 ). The value of B for the new BVC should also be updated, B = min ( B + N, Bmax ). N is provided by FLUSH-LL-ACK PDU, indicating the number of octets transferred by the BSS.

On receipt of a LLC-DISCARDED PDU by the SGSN, indicating that the LLC-PDU(s) associated with the MS or the PFC(s) have been locally deleted by the BSS, the SGSN should update the value of the bucket counter (B) for the MS or he PFC(s) and for the BVC, B = max (B - N , 0). N is provided by LLC-DISCARDED PDU, indicating the number of octets deleted by the BSS.
The BSS may update the values of Bmax and R within the SGSN at any time by transmitting a new Flow Control PDU containing the new Bmax and R values. The variables B, B*, Tp and Tc are local to the SGSN and are not affected by the reception of a Flow-Control-BVC or Flow Control-MS PDU.

If the Current Bucket Level (CBL) feature is negotiated, the SGSN shall update the variable B based upon the Bucket_Full_Ratio information element received in the Flow Control PDU. During the time period when SGSN does not receive a Flow Control PDU, it shall continue computing the bucket counter (B) as defined above.

8.2.3.3
Response time within the SGSN to flow control messages
Upon reception of flow control requests from a BSS, the SGSN shall modify its downlink transmission as instructed within 100 ms.

8.2.3.4
Frequency of sending BVC or MS Flow Control PDUs
The rate at which the BSS is allowed to send flow control messages for a given BVC or MS or PFC is limited and defined by the following rule: the BSS may send a new Flow Control PDU every C seconds, where C is a value which is pre‑defined and common to the BSS and SGSN.

If the BSS detects a missing FLOW-CONTROL-ACK from the SGSN and the condition which causes the sending of a FLOW-CONTROL PDU still remains, the FLOW-CONTROL PDU may be retransmitted immediately. In this case the BSS may violate the repetition rate defined by the C value.

After a BVC reset procedure, the BSS may send a BVC-BLOCK PDU. Otherwise, the BSS shall send a BVC-FLOW-CONTROL PDU. When the blocked BVC is unblocked, a BVC-FLOW-CONTROL PDU shall be sent.

8.2.3.5
FLOW-CONTROL PDUs
Based on the criteria for flow control, a BSS shall send to an SGSN a FLOW-CONTROL PDU containing a list of IEs.

For BVC Flow Control, the following information is sent:

-
the maximum bucket size (Bmax) for the BVC on the Gb Interface;

-
the leak rate parameter (R) to be applied to the bucket;

-
the bucket full ratio to resynchronize the bucket counter for the BVC, if the Current Bucket Level (CBL) feature is negotiated;

-
the default MS bucket size (Bmax_default_MS); 

-
the default MS leak rate (R_default_MS); and

-
the optional measurement of the delay for PDU delivery inside that BVC.

For MS Flow Control, the following information is sent:

-
the TLLI identifying the MS;

-
the maximum bucket size (Bmax) for this MS on the Gb interface; and

-
the leak rate parameter (R) to be applied to the bucket;

· the bucket full ratio to resynchronize the bucket counter for the MS, if the Current Bucket Level (CBL) feature is negotiated.
For the PFC Flow Control, the following information is sent:

-
the TLLI identifying the MS;

-
the PFI identifying the PFC for that MS;

-
the maximum bucket size (Bmax) for this PFC on the Gb interface; and

-
the leak rate parameter (R) to be applied to the bucket;

-
the bucket full ratio to resynchronize the bucket counter for the PFC, if the Current Bucket Level (CBL) feature is negotiated.

8.2.3.6
Condition of Bmax for MS after Initial Flow-Control-BVC
The SGSN may use the following (informative) equation to generate an initial bucket size, Bmax, for an MS.

Bmax (bits) = 
min (R_default_MS for 1 sec, 72000, max MS throughput for 1 sec, (max MS throughput for 1 sec + current throughput of all other MSs in the cell for 1 sec) / number of MSs in the cell)
where, the number of MSs in the cell includes the MS being added.

Under no circumstance shall the SGSN use a value of Bmax greater than Bmax_default_MS for an MS unless it receives a Flow-Control-MS message from the BSS for that MS.

The SGSN shall not use a leak rate (R) for an MS greater than R_default_MS unless it receives a Flow-Control-MS message from the BSS for that MS.

The SGSN may use the following (informative) equation to generate an initial bucket size, Bmax, for a PFC for a certain MS.

Bmax (bits) = 
min (R_default_PFC for 1 sec, 72000, max PFC throughput for 1 sec, (max PFC throughput for 1 sec + current throughput of all other PFCs in the cell for 1 sec) / number of PFCs in the cell)
where, the number of PFCs in the cell includes the PFC being added.

Under no circumstance shall the SGSN use a value of Bmax greater than Bmax_default_PFC for a PFC unless it receives a Flow-Control-PFC message from the BSS for that PFC.

The SGSN shall not use a leak rate (R) for a PFC greater than R_default_PFC unless it receives a Flow-Control-PFC message from the BSS for that PFC.

8.2.4
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.
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10.4.24
FLOW-CONTROL-PFC
This PDU informs the flow control mechanism at an SGSN of the status of a specific PFC for a specific MS's maximum acceptable SGSN to BSS throughput on the Gb interface.

PDU type:
FLOW-CONTROL-PFC
Direction:
BSS to SGSN
Table 10.4.24: FLOW-CONTROL-PFC PDU content
Information elements
Type / Reference
Presence
Format
Length

PDU type
PDU type/11.3.26
M
V
1

TLLI
TLLI/11.3.35
M
TLV
6

PFI
PFI/11.3.42
M
TLV
3

Tag
Tag/11.3.34
M
TLV
3

PFC Bucket Size
PFC Bucket Size/11.3.61
M
TLV
4

Bucket Leak rate
Bucket Leak rate/11.3.4
M
TLV
4

Bucket_Full Ratio
Bucket_Full Ratio/11.3.46
C
TLV
3

10.4.25
FLOW-CONTROL-PFC-ACK
This PDU informs the flow control mechanism at the BSS that the SGSN has received the FLOW-CONTROL-PFC PDU indicated by the TLLI, PFI and the Tag.

PDU type:
FLOW-CONTROL-PFC-ACK
Direction:
SGSN to BSS
Table 10.4.25: FLOW-CONTROL-PFC-ACK PDU content
Information elements
Type / Reference
Presence
Format
Length

PDU type
PDU type/11.3.26
M
V
1

TLLI
TLLI/11.3.35
M
TLV
6

PFI
PFI/11.3.42
M
TLV
3

Tag
Tag/11.3.34
M
TLV
3
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11.3
Information Element Identifier (IEI)
An Information Element Identifier (IEI) is identified by the same coding in all BSSGP PDUs.

Table 11.3: IEI types

IEI coding
(hexadecimal)
IEI Types

x00
Alignment Octets

x01
Bmax default MS

x02
BSS Area Indication

x03
Bucket Leak Rate

x04
BVCI

x05
BVC Bucket Size

x06
BVC Measurement

x07
Cause

x08
Cell Identifier

x09
Channel needed

x0a
DRX Parameters

x0b
eMLPP-Priority

x0c
Flush Action

x0d
IMSI

x0e
LLC-PDU

x0f
LLC Frames Discarded

x10
Location Area

x11
Mobile Id

x12
MS Bucket Size

x13
MS Radio Access Capability

x14
OMC Id

x15
PDU In Error

x16
PDU Lifetime

x17
Priority

x18
QoS Profile

x19
Radio Cause

x1a
RA-Cap-UPD-Cause

x1b
Routeing Area

x1c
R_default_MS

x1d
Suspend Reference Number

x1e
Tag

x1f
TLLI

x20
TMSI

x21
Trace Reference

x22
Trace Type

x23
TransactionId

x24
Trigger Id

x25
Number of octets affected

x26
LSA Identifier List

x27
LSA Information

x28
Packet Flow Identifier

x29
Packet Flow Timer

x3a
Aggregate BSS QoS Profile (ABQP)

x3b
Feature Bitmap

x3c
Bucket_Full Ratio

x3d
Service UTRAN CCO (Cell Change Order)

X3e
NSEI

x3f
RRLP APDU

x40
LCS QoS

x41
LCS Client Type

x42
Requested GPS Assistance Data

x43
Location Type

x44
Location Estimate

x45
Positioning Data

x46
Deciphering Keys

x47
LCS Priority

x48
LCS Cause

x49
LCS Capability

x4a
RRLP Flags

X4b
PFC Bucket Size

RESERVED
All values not explicitly shown are reserved for future use and shall be treated by the recipient as an unknown IEI

11.3.45
Feature Bitmap

The Feature bitmap information element indicates the optional features supported by the underlying NSE. The element coding is:
Table 11.3.45.a: Feature Bitmap IE

8
7
6
5
4
3
2
1

octet 1
IEI

octet 2,2a
Length Indicator 

octet 3
Spare
Spare
Spare
PFC-FC
LCS
INR
CBL
PFC

Table 11.3.45.b: "PFC bit" coding
coding
semantic

0
Packet Flow Context Procedures not supported

1
Packet Flow Context Procedures supported

Table 11.3.45.c: "CBL bit" coding
coding
semantic

0
Current Bucket Level Procedures not supported

1
Current Bucket Level Procedures supported

Table 11.3.45.d: "INR bit" coding
coding
Semantic

0
Inter-NSE re-routing not supported

1
Inter-NSE re-routing supported

Table 11.3.45.e: “LCS bit” coding
coding
semantic

0
LCS Procedures not supported

1
LCS Procedures supported

Table 11.3.45.f: “PFC-FC” coding
coding
Semantic

0
PFC Flow Control Procedures not supported

1
PFC Flow Control Procedures supported
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11.3.61
PFC Bucket Size 
This information element indicates the PFC's bucket size (Bmax) for a certain MS. The element coding is:

Table 11.3.61: PFC Bucket Size IE

8
7
6
5
4
3
2
1

octet 1
IEI

octet 2,2a
Length Indicator 

octet 3-4
Bmax

The Bmax field is coded as Bmax of BVC Bucket Size, see clause 11.3.5.
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12.2
Flow control variables
Table 12.2: Flow control variables
Variable

mnemonic
Value range
Notes
Relation to other variables

Th
5s<Th<6000s
Interval after Flow-Control-MS or Flow-Control-PFC before SGSN may use SGSN generated Bmax and R
none

C
1s<C<10s
Minimum interval between sending of subsequent Flow Control PDUs for a given BVC or MS or PFC
C<Th
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