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Reason for change:
(

When the PFC procedure was introduced, it has been specified that when the BSS receives a FLUSH-LL PDU ordering the transfer of buffered LLC PDUs towards another cell, the BSS Context associated to the MS shall be transfered as well, if the transfer of LLC PDUs is possible. However, depending on the BSS capabilities and the load in the new cell, it may not be possible to transfer the BSS context as it was defined in the old cell. For example, some QoS attributes may not be supported in the new cell. In this case, nothing is specified regarding the BSS behaviour. It is expected that in such a case the SGSN will resume the tranfer of LLC PDUs when receiving the FLUSH-LL-ACK PDU, although the BSS has not been able to transfer the BSS context in the new cell. This will lead to the transfer of those LLC PDUs over the radio interface with a default best-effort QoS handling, until the BSS context is created in the new cell. For real-time services such as streaming, the default best-effort QoS handling will likely be unacceptable at application level.




Summary of change:
(

The FLUSH-LL procedure is complemented with the following:

· the FLUSH-LL PDU may contain a prioritised list of PFCs that should be transferred to the new cell

· the FLUSH-LL-ACK PDU may contain the result of the PFC transfer, indicating to the SGSN whether it was possible to transfer those contexts or not. In case some PFCs could not be transferred, their identifier can be provided and also the QoS that could be acceptable for each of those in the new cell.

When the SGSN receives a FLUSH-LL-ACK PDU indicating that some PFCs could not be transferred, it may then create the corresponding PFCs in the new cell before starting the LLC PDU transfer. The SGSN may also use the information received in the FLUSH-LL-ACK PDU regarding what level of QoS could be supported in the new cell.




Consequences if 
(

not approved:
The operation of real-time services like streaming may be very disturbed upon a cell change, even if other means are utilised to reduce the radio outage (e.g. NC2, NACC, etc).
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5.2.13
NM-FLUSH-LL.ind

On receipt of a FLUSH-LL PDU by a BSS from an 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. If there is a BSS context for the Mobile Station identified by the TLLI, the BSS will either move (part of) the BSS context from an old to a new BVC or it will delete the BSS context.
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 BSS context of the MS could be moved from the old to the new cell, optionally with additional information regarding the cause of the unsuccessful transfer if applicable.
*** NEXT SECTION CHANGED ***

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. If there is a BSS context for the Mobile Station identified by the TLLI, the SGSN may also request the transfer of some or all of the BSS Packet Flow Contexts, in a priority order.
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 BSS context of the MS could be moved from the old to the new cell, optionally with additional information regarding the cause of the unsuccessful transfer if applicable.
*** NEXT SECTION CHANGED ***

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 or 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; and

-
the "new" BVCI identifying the cell to which the MS is currently associated (only when within the same NSE and within the same routing area); and
· optionally, if there is a BSS Context for the MS identified by the TLLI in the "old" BVCI, a prioritised list of the BSS Packet Flow Contexts which should be transferred to the "new" BVCI. The absence of such a list although there is a BSS Context means that the SGSN is asking for the transfer of the whole BSS Context, without any preference for which BSS Packet Flow Contexts should be transferred. Irrespective of whether there is a prioritised list, as soon as there is a BSS Context for the MS in the "old" BVCI, the BSS shall assume that the ABQP that was negotiated for each PFC in the "old" BVCI is requested in the new cell 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; and

-
an indication of whether the LLC-PDU(s) were "transferred" (when in the same NSE) or "deleted". In case the SDUs were "transferred" the BVCI (new) IE shall be included; and
· optionally, an indication of which BSS Packet Flow Contexts could not be transferred to the "new" BVCI, in case the BSS could not transfer all PFCs of the BSS Context associated to the MS identified by the TLLI. For each of those PFCs, the BSS may also include the Aggregate BSS QoS Profile that can be accepted in the "new" BVCI. The BSS may indeed not have been able to transfer all PFCs of the BSS Context in case the available resources or the BSS capabilities in the new BVCI were not sufficient to support the requested ABQP.
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" within the NSE, 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 some BSS Packet Flow Contexts could not be transferred to the "new" BVCI, then the SGSN may use that information to create the corresponding BSS Packet Flow Contexts in the new cell before it resumes transferring new DL LLC PDUs for those PFCs. The creation of a BSS PFC is described in section 8a.1. When creating a BSS PFC which could not be moved to the "new" BVCI, the SGSN may take into account the Aggregate BSS QoS Profile that can be accepted in the "new" BVCI, if it was received in the FLUSH-LL-ACK PDU.
NOTE:
If the SGSN resumes transferring new DL LLC PDUs for a PFC, which could not be moved to the "new" BVCI, as soon as it receives the FLUSH-LL-ACK PDU then those DL LLC PDUs will be handled by the BSS according to a best-effort default aggregate BSS QoS profile. The best-effort default aggregate BSS QoS profile may lead to an unacceptable QoS for the end-user’s application.

*** NEXT SECTION CHANGED ***

8a
Signalling procedures between PFM SAPs

8a.1
Create BSS PFC procedure

If the BSS receives a request to transfer an uplink or downlink LLC PDU for which it currently does not have a BSS packet flow context and the PFI does not indicate best-effort or SMS or LCS or signalling then the BSS may send a DOWNLOAD-BSS-PFC PDU to the SGSN and start timer T6. In the uplink case the TLLI, optional Radio Priority, and optional Packet Flow ID are received from the MS as defined in 3GPP TS 44.060. Until the BSS receives the BSS PFC the BSS shall handle uplink and downlink transfers according to a best-effort default aggregate BSS QoS profile. For uplink transfers the best-effort default profile is specific to the radio priority level.

If the BSS does not receive a PFI from the MS, e.g. from a R97 or R98 MS, the BSS shall not send a DOWNLOAD-BSS-PFC PDU to the SGSN. In this case the QoS Profile IE is utilized instead.

Following a DOWNLOAD-BSS-PFC PDU, the SGSN shall send a CREATE-BSS-PFC PDU to the BSS with a requested Aggregate BSS QoS Profile and start timer T7. On receipt of CREATE-BSS-PFC PDU the BSS stops timer T6 and responds with a CREATE-BSS-PFC-ACK PDU containing the negotiated Aggregate BSS QoS Profile. The BSS may restrict the requested ABQP given its capabilities and the current load. The SGSN may include the Service UTRAN CCO (Cell Change Order) information element in the PDU (relevant if the network initiated cell change order to UTRAN procedure is used). If this information element is received in both the CREATE-BSS-PFC PDU and the DL‑UNITDATA PDU, the information element received in the DL-UNITDATA PDU shall take precedence.
The SGSN may also initiate the Create BSS PFC procedure. It is not required that the SGSN receive a DOWNLOAD‑BSS-PFC PDU before sending a CREATE-BSS-PFC request.

The BSS may return a CREATE-BSS-PFC-NACK with a cause if it is unable to create or modify the PFC. On receipt of the CREATE-BSS-PFC-ACK or CREATE-BSS-PFC-NACK PDU the SGSN shall stop timer T7.

The Packet Flow Timer (PFT) is provided to the BSS by the SGSN. It is defined as the maximum time the BSS may hold the PFC during periods of inactivity for a PFC. The timer is started upon the receipt of a CREATE-BSS-PFC PDU and restarted after the transmission of an uplink PDU for that PFC. The timer is also restarted upon the successful transfer of the corresponding PFC from an old to a new cell.
If a CREATE-BSS-PFC PDU is received for an MS which has a BSS PFC in the BSS, then this shall be interpreted by the BSS as a request to modify the existing PFC.
*** NEXT SECTION CHANGED ***

10.4
PDU functional definitions and contents at NM SAP

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
TLV
4

Prioritised list of PFCs
Prioritised list of PFCs/11.3.42a
O (note)
TLV
4-?

NOTE: 
The prioritised list of PFCs is included if there is a BSS Context for the MS identified by the TLLI and if the SGSN wishes to indicate to the BSS with which priority the BSS should transfer the various BSS PFCs to the new BVCI.

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

PFC transfer result
PFC transfer result/11.3.42b
O (note 2)
TLV
3

List of non-transferred PFCs
List of non-transferred PFCs/11.3.42c
O (note 3)
TLV
4-?

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

NOTE 2: 
PFC transfer result is included if the BSS wants to indicate to the SGSN whether it is possible or not to transfer the BSS Context to the new BVCI.

NOTE 3: 
List of non-transferred PFCs may be included if the BSS has indicated that it is not possible to transfer some or all of the PFCs associated to the MS identified by the TLLI.


*** NEXT SECTION CHANGED ***

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)

x51
Prioritised list of PFCs

x52
PFC transfer result

x53
List of non-transferred PFCs

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

*** NEXT SECTION CHANGED ***

11.3.42a Prioritised list of PFCs

This information element provides to the BSS the list of PFCs that should be transferred to the new BVCI. The list is prioritised so that the BSS knows the relative importance of transferring one PFC compared to others. The prioritisation is done by the SGSN and rules are implementation dependent. The first PFC in the Information Element has highest priority, the second PFC has a lower priority than the first one, the third PFC has a lower priority than the second one, and so on. The element coding is:

Table 11.3.42a.a: Prioritised 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 in the list

Octet 4
PFI (1)

Octet 5
PFI (2)

“
“

Octet ?
PFI (n)

Number of PFCs in the list:
Number of PFCs in the prioritised list. For each of those PFCs follows its identifier. The “Number of PFCs in the list”parameter is coded as shown below:

Table 11.3.42a.b: Number of PFCs in the list
Coding
Semantic

0000 0000
1 PFC in the list

0000 0001
2 PFCs in the list

...
...

0000 1011
11 PFCs in the list

0000 1100
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.

11.3.42b
PFC transfer result

The “PFC transfer result” information element indicates whether the BSS was able to transfer the PFCs associated to the MS identified by the TLLI. The element coding is:
Table 11.3.42b.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 11.3.42b.b: PFC transfer result Value part coding
PFC transfer result Value part
Hexadecimal
semantics of coding

x00
OK, the transfer of the whole BSS context is possible

x01
NOK, the transfer of none of the BSS Packet Flow Contexts is possible

x02
NOK, the transfer of some of the BSS Packet Flow Contexts is possible only


All values not explicitly listed are reserved. If received, they shall be handled as " NOK, the transfer of none of the BSS Packet Flow Contexts is possible ".

11.3.42c List of non-transferred PFCs

This information element provides to the SGSN the list of PFCs that could not be transferred to the new BVCI. For each PFC, the BSS can indicate the Aggregate BSS QoS Profile that can be accepted. The element coding is:
Table 11.3.42c.a: List of non-transferred PFCs IE

8
7
6
5
4
3
2
1

Octet 1
IEI

Octet 2, 2a
Length Indicator

Octet 3
Number of non-transferred PFCs 

Octet 4
E
PFI (1)

Octet 5-?
ABQP (1)

Octet ?
E
PFI (2)

Octet ?-?
ABQP (2)

“
“

Octet ?
E
PFI (n)

Octet ?-?
ABQP (n)

Number of non-transferred PFCs:
Number of PFCs which could not be transferred to the new BVCI. For each of those PFCs follow its identifier and possibly the ABQP that can be accepted in the new BVCI. The “Number of non-transferred PFCs”parameter is coded as shown below:

Table 11.3.42c.b: Number of non-transferred PFCs
Coding
Semantic

0000 0000
1 PFC could not be transferred

0000 0001
2 PFCs could not be transferred

...
...

0000 1011
11 PFCs could not be transferred

0000 1100
Reserved

‘
“

1111 1111
Reserved

PFI:
Packet Flow Identifier. Coded as the 7 LSBs of the value part of the Packet Flow Identifier information element in 3GPP TS 24.008, not including 3GPP TS 24.008 IEI.

E:
Extension bit. It indicates whether the subsequent octets contain the Aggregate BSS QoS Profile that can be accepted for the Packet Flow Context identified by the PFI. The “E” parameter is coded as shown below:

Table 11.3.42c.c: E coding
Coding
Semantic

0
No ABQP follows

1
The ABQP that can be accepted for the PFC follows

ABQP:
Aggregate BSS QoS Profile. Coded as the value part of the QoS information element in 3GPP TS 24.008, not including 3GPP TS 24.008 IEI and length indicator.
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