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8.1
FLUSH-LL (logical link) procedure
When an SGSN detects a cell change of an MS from a cell update or a routing area update, the SGSN shall send a FLUSH-LL PDU to the old BVC. This allows initiating the following procedures:

-
at a cell change within one NSE (e.g. the BSS is a NSE) and within one routing area, LLC-PDU(s) for a given TLLI stored at an "old" BVCI (corresponding to the old cell) are either deleted or transferred to a "new" BVCI (corresponding to the new cell) with which the TLLI is currently associated; or

· at a cell change between two NSEs within one routing area, LLC PDU(s) for a given TLLI stored at an “old” BVCI (corresponding to the old cell) are either deleted or transferred to a “new” BVCI (corresponding to the new cell) with which the TLLI is currently associated. In that case, transferring of LLC PDU(s) can only be requested by the SGSN if the NSE underlying the “old” BVCI indicated support for the “Inter-NSE re-routing” ; or

· at a cell change within the same routing area, and within one NSE or between two NSEs, the on-going location procedure, if any, is either maintained in the BSS after the cell reselection or aborted by the BSS towards the SMLC, or

· at a cell change between two routing areas, LLC-PDU(s) stored at the "old" BVCI for the TLLI are deleted, and any on-going location procedure is aborted by the BSS.

The SGSN provides the BSSGP with:

-
a MS´s TLLI identifying the MS;

-
the "old" BVCI identifying the cell in which to find buffered LLC-PDU(s) for the MS; and

· the "new" BVCI identifying the cell to which the MS is currently associated (only when within the same routing area); and

· if the old NSE supports either the “Inter-NSE re-routing” or LCS procedures in GPRS, the “new” NSEI identifying the cell to which the MS is currently associated (only when within the same routing area but between two NSEs). The NSEI associated to the “old” BVCI shall be assumed if the “new NSEI” field is not provided.

If a "new" BVCI is not provided, then the FLUSH-LL PDU shall be interpreted as an instruction to delete the queued LLC-PDU(s) at the old BVC, and not to maintain the on-going location procedure, if any.

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

In response to a FLUSH-LL PDU the BSS shall send a FLUSH-LL-ACK PDU to the SGSN containing:

-
the TLLI received in the FLUSH-LL PDU; and

-
an indication of whether the LLC-PDU(s) were "transferred" or "deleted". In case the SDUs were "transferred" the BVCI (new) IE,  and the NSEI (new) IE if present in the FLUSH-LL PDU, shall be included.

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 may choose to:

-
immediately re-transmit all un-acknowledged LLC-PDU(s) (in acknowledged LLC operation) to the MS at the new BVC (ie new cell); or

-
relay on LLC retransmission mechanism to transmit un-acknowledged LLC-PDU(s).

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", the SGSN shall not take any of the above actions.

Upon a FLUSH-LL procedure the BSS context shall be kept if the BSS is able to transfer the buffered LLC PDUs to the new BVCI, otherwise the BSS Context shall be deleted.
In order to avoid desequencing DL LLC PDU (in LLC acknowledged or unacknowledged operation) during the FLUSH procedure,  upon sending a FLUSH-LL PDU to the BSS requesting the rerouting of DL LLC PDUs to a new cell, the SGSN should wait fot the receipt of the FLUSH-LL-ACK PDU or rely on an internal guard timer, before starting to transmit subsequent DL LLC PDUs on the new BVCI.

8b
Signalling Procedures between LCS SAPs 
8b.1
Location Procedure

When the SGSN receives a location request, and the BSS supports LCS, the SGSN starts the location  procedure by sending a PERFORM-LOCATION-REQUEST PDU.

The SGSN shall provide the BVCI and the NSEI indicating the PTP functional entity (i.e. the cell) upon which the last LLC-PDU was received from the MS as well as the Cell ID received together with that LLC-PDU. The SGSN shall also provide the IMSI. If the SGSN has valid DRX Parameters for a TLLI, then the SGSN shall include them in the PDU.

The Location Type indicates which type of location information the SGSN is requesting. The LCS capability IE reports the LCS related part of the MS Radio Access Capability information known by the SGSN and is included if it has been received from the MS. LCS Priority and LCS QoS are provided if available in the SGSN.

On receipt of the PERFORM-LOCATION-REQUEST PDU for positioning of the target MS, the BSS transfers the positioning request to the SMLC according to the procedures defined in 3GPP TS 43.059 [22] and 3GPP TS 49.031 [23] and awaits the result. The BSS then returns the result of positioning to the SGSN in the PERFORM-LOCATION-RESPONSE PDU. This message contains a location estimate and optionally positioning data.

If assistance data was instead requested by the SGSN for an MS, the BSS transfers the request to the SMLC according to the procedures defined in 3GPP TS 43.059 and 3GPP TS 49.031 and awaits the result. If the Requested GPS Assistance Data IE was received from the MS, it is forwarded to the BSS. If the SMLC indicates to the BSS that it was able successfully to transfer this to the MS, the BSS shall return a PERFORM-LOCATION-RESPONSE PDU to the SGSN. This message shall contain no optional or conditional information elements. The absence of an LCS Cause parameter in this case implies that the transfer was successful.

Otherwise, if a deciphering keys were requested for LCS broadcast assistance data, the BSS transfers the request to the SMLC according to the procedures defined in 3GPP TS 43.059 and 3GPP TS 49.031 and awaits the result. If the BSS receives the deciphering keys, the BSS shall send them to the SGSN in a PERFORM-LOCATION-RESPONSE PDU.

8b.1.1
Unsuccessful Operation

If the BSS fails to respond to the PERFORM-LOCATION-REQUEST PDU it returns a PERFORM-LOCATION-RESPONSE PDU with a LCS cause value indicating the failure cause.

8b.1.2
Abnormal Conditions

The following condition may occur:

If the SGSN needs to abort previously initiated location request, it shall send the PERFORM LOCATION ABORT PDU to the BSS. As a result of reception of this message the BSS shall abort activities related to positioning of the target MS or assistance data delivery. The BSS shall return a PERFORM-LOCATION-RESPONSE PDU with a cause value indicating the abortion of location request.

If the P-TMSI is reallocated for a target MS during the location procedure, the SGSN shall abort the location procedure.

If a SUSPEND PDU is received for a target MS during the location procedure, the SGSN shall abort the location procedure.
If a Routing Area Update request is received from a target MS during the location procedure, the SGSN shall abort the location procedure.

If an Inter NSE Cell Change, within the same routing area, occurs for a target MS during the location procedure, the SGSN shall provide the new NSEI and new BVCI in the FLUSH-LL PDU sent to the BSS, in order for the BSS to maintain the on-going location procedure, if possible. In case the BSS is unable to maintain the on-going location procedure, then a location abort shall be triggered by the BSS towards the SMLC.
10.4.1
FLUSH-LL
This PDU informs a BSS that an MS has moved from one cell to another.

PDU type:
FLUSH-LL

Direction:
SGSN to BSS

Table 10.4.1: FLUSH LL 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

BVCI (old)
BVCI/11.3.6
M
TLV
4

BVCI (new)
BVCI/11.3.6
O (note 1)
TLV
4

NSEI (new)
NSEI/11.3.48
O (note 2)
TLV
4

NOTE 1:
If the old NSE supports either the “Inter-NSE re-routing” or “LCS procedures in GPRS”, then the NSEI (new) IE shall be included in case of inter-NSE cell change.
NOTE 2:
If the old NSE supports either the “Inter-NSE re-routing” or “LCS procedures in GPRS”, then the BVCI (new) IE shall be included in case of inter-NSE cell change within the same routing area.

10.4.2
FLUSH-LL-ACK

This PDU indicates that LLC-PDU(s) buffered for an MS in the old cell have been either deleted or transferred to the new cell within the NSE.

PDU type:
FLUSH-LL-ACK

Direction:
BSS to SGSN

Table 10.4.2: FLUSH LL 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

Flush Action
Flush Action/11.3.13
M
TLV
3

BVCI (new)
BVCI/11.3.13
C (note 1)
TLV
4

Number of octets affected
Number of octets affected/11.3.41
M
TLV
5

NSEI (new)
NSEI/11.3.48
C (note 2)
TLV
4

NOTE1:
BVCI (new) is included only if Flush action indicated that LLC-PDUs are transferred.

NOTE2:
NSEI (new) is included only if BVCI(new) is included and NSEI (new) is received in the FLUSH-LL PDU..
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