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Open Issues for multiple TBFs for A/Gb mode

This paper highlights the open issues still to be resolved surrounding the multiple TBF feature for A/Gb mode and captures the agreements reached (these can be found at the end of the paper).  

Some proposed solutions are similar to the current assumption in GERAN Iu mode while others are different (e.g. contains simplifications, supports a subset of Iu mode).  Where applicable, this has been indicated by the following highlighted colours.

· Subset of Iu mode functionality
· Identical functionality to Iu mode
The main remaining open issues to be decided are:

1. How many TBFs can be supported?
2. Is TBF sharing supported (and if so, in which form)?
3. During TBF reconfiguration, if no frequency change is involved and the MS possesses TBFs which are not mentioned in the reconfiguration message, should the TBFs be dropped or be maintained according to the existing configuration?

1 Open Issues

1.1 Theoretical maximum number of TBFs

Iu mode recap: All MSs in Iu mode shall support signalling for 8 TBFs in UL and 8 TBFs in DL.  Unless the MS is limited by its memory capabilities, which it is allowed to indicate, it shall accept assignment of this number of TBFs from the network.

· All MSs shall support a fixed maximum number of TBFs (lower than 8) in each direction
As there are no SRBs and there is also the possibility of PDP contexts sharing a PFC to share a TBF, it is agreed that there is less of a requirement in A/Gb mode to support as many simultaneous TBFs as in Iu mode.

· MSs may support differing (lower) numbers of TBFs according to number of PDP contexts supported (WORKING ASSUMPTION)
This would need to be indicated in the MS RAC (see 2.4)
This avoids the need for additional signalling.  It is FFS whether additional TBFs are needed for flows that do not use PDP contexts (e.g. SMS, LCS and some signalling).

· No indication to network required because the MS relies on its own ability to limit the number of applications at a higher layer.
This is not preferred.

The actual values chosen also depend on whether TBF sharing is allowed, as this may reduce the max number of TBFs needed to support a certain number of PDP contexts (NB: SGSN can also perform PDP context aggregation).

1.2 TBF Sharing (not an essential feature)

Should it be possible for different PFCs to share a TBF assuming that the QoS can be supported?

· Option 1: Allow TBF sharing for low priority PFCs.
 

· Option 2: Have a direct one-to-one mapping between PFC (PFI) and TBF (TFI). 
Issues:

· GERAN-initiated DL TBF sharing (network’s decision to send data from two PFCs on one DL TBF) and implicit UL TBF sharing (more than one PDP context on an UL TBF as the PDP contexts share a PFC) are proposed, explicit UL TBF sharing (where data from two PFCs are sent on one UL TBF) is FFS.

· TBF sharing is proposed only for background/interactive services which do not have strict delay requirements

· The benefits are seen as reduced MS complexity (fewer TBFs needed), reduced risk of USF depletion and reduced reaction times for data transmission from second PFC (although delay requirements aren’t strict – see previous point)

· PRR message could be sent prior to sending data from a different PFC on the same TBF to give the network the opportunity to decide whether to allow the TBF to be shared, or to allocate another TBF (MS capabilities permitting).

The current proposal from Ericsson in GP-023133 is:

· Allow the use of SGSN initiated PFC sharing (implicit TBF sharing) based on an SGSN decision to perform PDP Context aggregation as per legacy mode operation.

· Allow the optional use of GERAN initiated TBF sharing where the GERAN decides which distinct PFCs should share a common TBF (uplink or downlink).

This issue remains open.

1.3 Support of multiple TBFs in DTM

Iu mode recap: Multiple TBFs are supported on PDTCHs in dynamic, extended dynamic and dedicated allocation MAC modes.  Multiple TBFs are not supported in exclusive allocation (i.e. on a half rate PDTCH in a single slot DTM scenario, also optionally on a full rate PDTCH in DTM)

· Option 1: Multiple TBFs supported only on full rate PDTCHs using dynamic or extended dynamic allocation in DTM – (WORKING ASSUMPTION)
This means that multiple TBFs are not used on a HR PDTCH in a single slot DTM scenario.  Multiple TBFs are not used on a full rate PDTCH in DTM if exclusive allocation is being used.

· Option 2: Multiple TBFs supported on any PDTCH using dynamic or extended dynamic allocation in DTM
If a single slot DTM scenario was allowed to support dynamic allocation, then multiple TBFs could be used in this case.

Comments:
· Multiple TBFs could be supported in the downlink on a HR PDCH but as there is no USF available, only one TBF would be supported in the uplink. (given definition of exclusive allocation). Would multiple DL and single UL be useful?

· What about multiplexing different PFCs on the same TBF, would this be allowed in exclusive allocation?

· Should dynamic allocation be defined for HR PDCH? Check requirements for single slot DTM mandatory.  

· Working assumption is that multiple TBFs are supported in DL and in UL only when (ext) dynamic allocation is used.

2 Agreements & Working Assumptions

2.1 TBF reconfiguration message

Even if TBFs are established individually and sequentially, a reconfiguration message is still needed to reconfigure existing TBFs belonging to one MS. This requires some new abnormal cases.

· Common reconfiguration message (AGREED)
Modify the MULTIPLE TBF RECONFIGURATION MESSAGE created for Iu mode so that the coding allows the reconfiguration of TBFs when in either Iu mode or A/Gb mode.

· It was agreed that one message should be used for both modes.  This requires a correction CR to the MULTIPLE TBF TIMESLOT RECONFIGURE message in 44.060 for R5.  This has been approved in GP-023252.

· It was also agreed that this message can be used to assign new TBFs as well as reconfigure existing TBFs.  In this way, it may often be possible to inform the MS of the status of all its TBFs.

· It shall also be possible to release TBFs using this message (details are FFS). The options for a TBF in this message are:

· Explicitly reconfigured

·  Paused/Suspended

·  Not mentioned.

· If frequency change, TBFs not mentioned should be dropped

· If no frequency change, behaviour of TBFs not mentioned should be discussed further (either drop them or have them keep the current configuration)
· 
· If the MS has a resource request pending and receives an MTTR message with no new assignment for the requested TBF, it should act on the received message.  It is FFS how the requested resource is to be established on the new channel.

2.2  “Sequential” or “simultaneous” multiple TBF assignment

Iu mode recap: multiple TBF assignment messages shall be supported by network and MS but do not have to be used in every situation.

· Simultaneous UL & DL with partial request reject/assignment(AGREED)
Introduce the MULTIPLE TBF DOWNLINK ASSIGNMENT and MULTIPLE TBF UPLINK ASSIGNMENT messages.  This would harmonise the feature for Iu mode and A/Gb mode.

· This introduces new states (controlled by timers) for the mobile where some requests may have been rejected and some are waiting for assignment.  This is only necessary if the MS has chosen to request multiple TBFs in a single message.

· The MS is able to choose whether to support multiple TBF resource request (and hence MULTIPLE TBF UPLINK ASSIGNMENT).  If a reconfiguration is being performed, the MULTIPLE TBF TIMESLOT RECONFIGURE message shall be used instead.

· The MS shall be restricted to having one request message (i.e. PRR message) pending at any one time and is not allowed to send another PRR until it has received a response from the network about the first request.

· TBFs can also be set up individually (i.e. sequentially) using the legacy messages

2.2.1 Partial or complete rejection of (multiple) TBF request

Iu mode recap: PACKET ACCESS REJECT message can reject TBF requests using a list of RB identities in the message.

· Partial rejection allowed(AGREED)
PACKET ACCESS REJECT message can partially reject multiple TBF request (if allowed)
It was agreed that a single timer (T3172) shall be activated in the MS on receiving the PAR message.

This allows two main levels of MS complexity to be supported without any need for an indication.

If a simple MS does not request multiple TBFs in a single message (using a list of required TBFs in the PRR message), then it does not need to support partial reject/assignment or multiple timers.

An MS supporting multiple TBF request in a single message must therefore need to be able to handle a partial reject/assignment response from the network.

2.2.2 RLC/MAC Timer duplication

Iu mode recap: All timers that relate to a TBF (rather than the MS) shall be duplicated for each ongoing TBF belonging to the MS.

If the MULTIPLE TBF assignment messages are not used (option 2 & 3 in 2.2), then fewer timers need to be duplicated for A/Gb mode than have been duplicated for Iu mode.

· Option 2: Reduced timer duplication for A/Gb mode(AGREED)
Only duplicate timers which are needed (e.g. T3168 would not be needed)

2.3 Uplink Control Timeslot

The “Uplink Control Timeslot" feature is necessary in Iu mode where a multislot MS has TBFs which do not have valid TFIs on all of its allocated timeslots.  When sending an uplink control message it is necessary to indicate one of the timeslots on which the TFI (given in Global_TFI) is valid.

· Flexible DL TBF assignment (AGREED)
Introduce a similar indication of an uplink control timeslot for A/Gb mode 

2.4 Indicating support of Multiple TBFs

It is agreed that the MS in A/Gb mode needs to indicate its multiple TBF capabilities to the network.  It is agreed that a field in the MS RAC shall be used.  The type of information included is FFS.

2.5 Memory capacity

Iu mode recap: An MS can indicate its RLC buffer to the network in the case where this restricts the possibility to assign additional resources to the MS.

· Option 1: MS indicates its RLC buffer to the network 

· Option 2: Use multislot class to determine max RLC buffer (total window size for all TBFs)
Memory capacity is indicated as a function of window size and multislot class. AGREED


G#12 Update: It is agreed in GP-023366 that RLC buffer definition is indicated for Iu mode. It is the working assumption that the same solution will be taken in A/Gb mode as is chosen for Iu mode.
2.6 LLC SAPI sharing

Currently the SGSN can map multiple PFCs (and PDP contexts) on to one LLC SAPI.  This is done because there are very few LLC SAPIs defined (in the region of 5), whereas up to 11 PDP contexts can be theoretically established per MS.  

It is necessary for GERAN to assess whether the introduction of multiple TBFs has an impact on the LLC layer, in case an out of order delivery of LLC PDUs occurs which did not happen before (this is only an issue for LLC UM).  If reordering occurs in the existing system the introduction of multiple TBFs should not be a reason for imposing a restriction on the CN.

· Option 1: Propose to introduce a restriction in the CN specification that LLC SAPI sharing (by different PFCs) is not allowed.
 It has yet to be shown that this is a problem related to multiple TBFs
· Option 2: No changes necessary for multiple TBFs - AGREED

