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Reason for change:
(

There are inconsistencies in the current specification of FLUSH-LL procedure which prevent the correct handling of PFCs in case of failed BSS context transfer. At the moment, 48.018 specifies that if the new BVCI is not able to support all the ABQPs of the PFCs to be transferred the BSS has the possibility to inform the SGSN about the unsuccessful transfer using the ‘PFC Transfer Result’ IE in the FLUSH-LL-ACK PDU. The 48.018 further states that, in this case, “the SGSN may use that information to wait for the Modify BSS PFC procedure before it resumes transferring new downlink LLC PDUs for those PFCs”. This is particularly useful in case the SGSN cannot accept having one or more PFCs handled according to a best-effort QoS, which would be the case if the SGSN resumes the transfer before having successfully negotiated the PFC in the new cell through the Modify BSS PFC procedure (e.g. not acceptable for real-time PFCs).

However, the FLUSH-LL-ACK PDU does not differentiate between PFCs when it reports that there were problems with maintaining the ABQP(s) of the BSS context. Consequently, this leads to the situation in which the SGSN does not know which are the PFCs whose DL transmission should be suspended nor does it know how many Modify BSS PFC messages it should wait for before resuming downlink transfer.

In case the SGSN resumes immediately the downlink transfer for all PFCs, including those for which the ABQP cannot be successfully transferred, the SGSN will charge the end user using wrong ABQP parameters for those PFCs.






Summary of change:
(

To correct the BSS context transfer functionality in the specification, the list of unsuccesfully transferred PFCs is added to the FLUSH-LL-ACK PDU. In case ABQPs of some PFCs are not accepted in the new BVCI, BSS adds the PFIs of those PFCs to the FLUSH-LL-ACK PDU. When receiving this information, the SGSN is able to suspend the transmission of only the relevant PFCs while other DL transmissions can be continued undisturbed.
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not approved:
It is not possible for the SGSN to use the ‘PFC transfer result’ IE since it does not know for which PFCs it has to wait for a Modify BSS PFC procedure. Therefore the specification remains inconsistent and the SGSN is not informed of problems in PFC transfer at cell change.

There is a risk the SGSN charges the end user using wrong ABQP parameters.
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*** FIRST MODIFIED SECTION ***

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 routing area. The FLUSH-LL-ACK PDU may also report whether the QoS characteristics of the BSS context associated to the MS could be kept in the new cell. Furthermore, if the BSS indicates that the QoS characteristics of the BSS context could not be accepted after the transfer, the FLUSH-LL-ACK PDU shall also contain the list of PFI(s) for which the QoS profile could not be kept.

*** NEXT MODIFIED SECTION ***

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 routing area. The FLUSH-LL-ACK PDU may also report whether the QoS characteristics of the BSS context associated to the MS could be kept in the new cell. Furthermore, if the BSS indicates that the QoS characteristics of the BSS context could not be accepted after the transfer, the FLUSH-LL-ACK PDU shall also contain the list of PFI(s) for which the QoS profile could not be kept.
*** NEXT MODIFIED SECTION ***

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 to initiate 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";

-
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.

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;

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

-
if the SGSN supports "Inter-NSE re-routing" or "LCS Procedures" and the old NSE supports the "Inter-NSE re-routing" or "LCS Procedures", 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 there is a BSS Context for the MS in the "old" BVCI and there is a "new" BVCI in the FLUSH-LL PDU, the BSS shall interpret this as a request to transfer the BSS Context to the new cell. The BSS shall assume that the ABQP that was negotiated for each PFC in the "old" BVCI is requested in the "new" BVCI by the SGSN. Also, the values of the Packet Flow Timer and the Service UTRAN CCO Information Elements should be kept for each transferred PFC.

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 also to delete the BSS Context associated to the MS identified by the TLLI, if any exists in the "old" BVCI.

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;

-
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;

-
the number of octets that have been transferred or deleted; and

-
optionally, an indication of whether the "new" BVCI could accept the Aggregate BSS QoS Profile that was negotiated for each PFC in the "old" BVCI. In case the BSS indicates that the ABQP of some or all of the PFCs cannot be accepted in the “new” BVCI, the list of those PFIs shall be included. If the "new" BVCI could not accept the QoS characteristics of all PFCs of the BSS Context, the BSS Context shall still be transferred and the BSS shall then initiate in the "new" BVCI a Modify BSS PFC procedure for each PFC for which the requested ABQP could not be accepted. The BSS may resume the transfer of downlink LLC PDU(s) before the Modify BSS PFC procedure is completed.

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 retransmit all unacknowledged LLC-PDU(s) (in acknowledged LLC operation) to the MS at the new BVC (i.e. new cell); or

-
rely on LLC retransmission mechanism to transmit unacknowledged 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.

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" or "transferred", if it indicates that the QoS characteristics of some PFCs of the BSS Context could not be transferred to the "new" BVCI, then the SGSN may use that information to wait for the Modify BSS PFC procedure for the PFCs indicated in the FLUSH-LL-ACK PDU before it resumes transferring new downlink LLC PDUs for those PFCs. The Modify BSS PFC procedure is described in sub-clause 8a.2.

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 for 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.

8.1.1
Abnormal Conditions

If the BSS receives a FLUSH-LL PDU for an unknown BVCI or TLLI not associated with the given BVCI, then the FLUSH-LL PDU is discarded and no FLUSH-LL-ACK PDU is returned.

If the SGSN does not receive a FLUSH-LL-ACK PDU in response to a FLUSH-LL PDU, no further action is taken.

*** NEXT MODIFIED SECTION ***

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 routing area.

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

PFC transfer result
PFC transfer result/11.3.42a
O (note 3)
TLV
3

List of PFCs
List of PFCs/11.3.42b
C (note 4)
TLV
4-n

NOTE 1:
BVCI (new) is included only if Flush action indicated that LLC-PDUs are transferred.

NOTE 2:
NSEI (new) is included only if BVCI(new) is included and NSEI (new) is received in the FLUSH-LL PDU.

NOTE 3:
PFC transfer result is included if the BSS wants to indicate to the SGSN whether it was possible or not to keep the QoS characteristics of the BSS Context in the new BVCI.
NOTE 4: 
The list containing unsuccesfully transferred PFCs shall be included if the PFC transfer result field indicates “NOK” for BSS Context transfer.

*** NEXT MODIFIED SECTION ***

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
RIM Application Identity 

x4c
RIM Sequence number

x4d
RAN-INFORMATION-REQUEST Container Unit

x4e
RAN-INFORMATION Container Unit

x4f
RAN-INFORMATION-Indications

x50
Number of Container Units

x51
PFC transfer result

x52
PFC flow control parameters

x53
Global CN-Id

x54
List of PFCs

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

*** NEXT MODIFIED SECTION ***

11.3.42
Packet Flow Identifier (PFI)

This information element indicates the Packet Flow Identifier for a BSS Packet Flow Context. The element coding is:

Table 11.3.42: Packet Flow Identifier (PFI) IE


8
7
6
5
4
3
2
1

octet 1
IEI

octet 2, 2a
Length Indicator

octet 3
Rest of element coded as the value part of the Packet Flow Identifier information element in 3GPP TS 24.008, not including 3GPP TS 24.008 IEI

The BSS shall not negotiate BSS PFCs for the following pre-defined PFI values: Best Effort, Signaling, SMS, and LCS.

PFIs have local significance to a mobile station. A BSS Packet Flow Context shall be uniquely identified by the PFI along with the IMSI or TLLI within a routeing area.

11.3.42a
PFC transfer result

The "PFC transfer result" information element indicates whether the BSS was able to keep the QoS characteristics of the PFCs associated to the MS identified by the TLLI in the new cell. The element coding is:

Table 11.3.42a.a: PFC transfer result IE


8
7
6
5
4
3
2
1

octet 1
IEI

octet 2,2a
Length Indicator 

octet 3
PFC transfer result Value part

Table 11.3.42a.b: PFC transfer result Value part coding

PFC transfer result Value part
Hexadecimal
semantics of coding

x00
OK, the QoS characteristics of the BSS context negotiated in the old cell can be kept

x01
NOK, the QoS characteristics of the BSS context negotiated in the old cell cannot be accepted in the new cell for some or all of the PFCs

Other values
All values not explicitly listed are reserved. If received, they shall be handled as " NOK, the QoS characteristics of the BSS context negotiated in the old cell cannot be accepted in the new cell for some or all of the PFCs

11.3.42b List of PFCs

This information element provides to the SGSN the list of PFCs for which the ABQP could not be maintained when the BSS Context was transferred to the new BVCI. The element coding is:

Table 11.3.42b.a: List of PFCs IE

8
7
6
5
4
3
2
1

Octet 1
IEI

Octet 2, 2a
Length Indicator

Octet 3
Number of PFCs

Octet 4
PFI (1)

Octet 5
PFI (2)

“
“

Octet n
PFI (n)

Number of PFCs:
Number of PFCs which could not be transferred to the new BVCI. The “Number of PFCs”parameter is coded as shown below:

Table 11.3.42b.b: Number of PFCs
Coding
Semantic

0000 0000
1 PFC could not be transferred

0000 0001
2 PFCs could not be transferred

...
...

0000 1010
11 PFCs could not be transferred

0000 1011
Reserved

‘
“

1111 1111
Reserved

PFI:
Packet Flow Identifier. Coded as the value part of the Packet Flow Identifier information element in 3GPP TS 24.008, not including 3GPP TS 24.008 IEI.

*** END OF MODIFICATIONS ***
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