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Open Issues for multiple TBFs for A/Gb mode

This paper discusses the open issues surrounding the multiple TBF feature for A/Gb mode.  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).

Solution Key:

· Subset of Iu mode functionality
· Identical functionality to Iu mode
1 TBF establishment

This impacts the following open issues:

1.1 “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.

· Option 1: Simultaneous UL & DL with partial request reject/assignment
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 for the mobile where some requests may have been rejected and some are waiting for assignment.  
· New behaviour for the mobile may be considered too complex given the likelihood of the multiple UL TBF being needed in A/Gb mode.

· Option 1a: Simultaneous UL & DL without partial request reject/assignment
Introduce the MULTIPLE TBF ASSIGNMENT messages but restrict the network’s response to a multiple TBF request with either a complete reject of all TBF requests, or an assignment of all TBFs.

· This would reduce the number of states in the mobile, so that there would not be a partial response leaving the MS to wait for the response to the rest of its request.
· Option 2: Sequential UL & DL where the MS can send only one request at a time
TBFs are always set up individually (i.e. sequentially) using the legacy messages. This would also lead to less standardization impacts and less hidden impacts, error cases and easier IOT testing.

· This would incur the greatest delay of all of these options as the mobile must wait for each individual TBF request to be assigned or rejected before requesting additional resources.
· Would the additional service interruption time after cell reselection for the low priority flows (due to waiting for other TBFs to be established first) be a problem? (for TCP acks for example?)
· If an MS ever has data for more than one data/signalling flow to send at any one time, should a priority scheme be described in the spec or should this be left implementation specific?  Should a priority scheme be the same as for GPRS (with the addition of r-t services)?
· If no multiple message can be sent, is an explicit command for releasing ongoing TBFs needed in the single messages (i.e. is existing assignment still valid or shall current TBF(s) be released upon acting on the new assignment?)
· Option 2a: Sequential UL & DL where requests can be handled in parallel
More than one single TBF request could be sent by the mobile without waiting for the network to respond to the first.
· This would avoid introducing the new MULTIPLE TBF ASSIGNMENT messages, and would reduce delays in setting up the lowest priority TBFs.

· It would introduce additional MS states (on a PACKET ACCESS REJECT the MS may not return to the PCCCH if there is another TBF request outstanding)
· Option 3: Sequential UL, simultaneous DL 
Introduce only the MULTIPLE TBF DOWNLINK ASSIGNMENT message.

[ERA] “A multiple TBF approach may also be supported to simultaneously establish additional downlink TBFs that result in TBF configurations that are not currently allowed. This should only be done when there is at least one existing TBF (i.e. CCCH/PCCCH support of this capability is not required).”

· What are the requirements for supporting Multiple Uplink requests?

· What is the likelihood that multiple uplink TBFs need to be established concurrently?

· In which scenarios is this required?

The increased complexity of option 1 vs option 2 needs to be assessed and the advantages of option 1 need to be weighed up against this complexity.

Comments:

· Ericsson, Alcatel, Siemens, Mitsubishi, Nortel support option 2, Nokia supports option 1.  No one expressed much enthusiasm for option 3, but Ericsson say it is still a possibility to be considered.

· Motorola wants to know the requirements.

· Look at scenarios where gain can be shown, versus complexity of parallel timers and procedures.

1.1.1 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.

· Option 1: Partial rejection
PACKET ACCESS REJECT message can partially reject multiple TBF request (if allowed)

· Option 2: Total rejection
PACKET ACCESS REJECT message rejects entire request from MS (regardless of whether single or multiple TBF request is allowed)

· Option 3: No open issue assuming option 2 or 3 is accepted in Ch 1.1.
Comments:  It is generally felt that a partial reject message introduces too much complexity for A/Gb mode.
1.1.2 


· 
· 

· 
1.2 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.

· Option 1: Flexible DL TBF assignment – AGREED 
Introduce a similar indication of an uplink control timeslot for A/Gb mode 

· Option 2: DL TBF assignment limitation
Restrict DL TBF assignment so that all DL TBFs are valid on all timeslots allocated to a multislot MS.  Increases probability of TFI depletion.

Comments:

· What is the likelihood of TFI depletion?  It was not considered a very large risk by some companies but others expressed the desire to keep both features alike so the working assumption was fixed.

2 TBF reconfiguration

2.1 Reconfiguration message

Even if TBFs are established individually (option 3 in 1.1), a reconfiguration message is still needed to reconfigure existing TBFs belonging to one MS. This requires some new abnormal cases.

· Option 1: 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.

· Option 2: Two different reconfiguration messages
Create a new reconfiguration message for A/Gb mode with a different message type.

Comments:

· 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.
· On TBF reassignment, is explicit indication needed that previous assignments are no longer valid?  On reconfiguring an MS to another timeslot/frequency, would it be preferable to indicate some TBFs are no longer there?   This would mean introducing a reconfigure/release indicator rather than an assignment/reject indicator as previously proposed.  

· It was commented that a new state should be avoided where the MS has some requests ongoing/being rejected while others have been assigned.  This is true for the reconfiguration as well as the assignment (see option 1 in 1.1).

3 MS Capability

3.1 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.

· Option 1: All MSs shall support a theoretical maximum number of 8 TBFs in each direction
In exactly the same way as Iu mode, this is a theoretical maximum which may never be reached depending on the MSs memory limitations.

· Option 2: All MSs shall support a theoretical maximum number lower than 8 TBFs in each direction
As there are no SRBs and there is also the possibility of PDP contexts sharing a PFC to share a TBF, there is less of a requirement in A/Gb mode to support as many simultaneous TBFs as in Iu mode.

· Option 3: MSs may support differing (lower) numbers of TBFs according to class/capability
This would need to be indicated in the MS RAC (see 3.3)

· Option 4: As option 3 but no indication to network required because the MS relies on its own ability to limit the number of applications at a higher layer.

Comments:

· Nokia, Ericsson - Option 2 should be considered because A/Gb mode has no SRBs. Ericsson propose also variable number which is not indicated to the mobile so it will never request more than it can do.  If only 3 PDP contexts are ever established, max of 4 (inc 1 for sig). 

· It was commented that memory was not the only consideration of a mobile manufacturer, CPU time/power was a factor also.

· G#12: It is a working assumption that the requirement for A/Gb mode is not to support the same number of TBFs as in Iu mode because of having no SRB concept.
3.2 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)


Comments:

· Ericsson and Motorola want one more meeting to decide as this RLC buffer is a new idea (rather than window size indication).  The CR was withdrawn at last meeting due to objections. Status of this CR to be clarified with Nokia.

· Ericsson asked about RLC unack, LLC ack (large window) for streaming. Is there a relationship between RLC and LLC buffers so that just an indication of the RLC buffer size is sufficient for the MS and network?

· Decision is between option 1 or 2, chairman asked for contributions.

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.
3.3 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 assumed that a field in the MS RAC shall be used.  What information it conveys is still open.

· Option 1: Indicate the memory capability as in 3.2

· Option 2: Indicate the maximum number of TBFs if option 3 in 3.1 is chosen.
 

· Option 3: Indicate both max number and memory

Issues:

· At what point does the PRR and Additional MS RAC method of obtaining this info become not acceptable and how could it be enhanced?

Comments:

· It was agreed that whichever solution was chosen in 3.1 and 3.2 should be indicated in the MS RAC IE.

4 Multiplexing CN flows onto TBFs

4.1 TBF Sharing

Should it be possible for different PFCs to share the same TBF given that the QoS can be supported.

· Option 1: Allow TBF sharing for low priority PFCs controlled by the BSC. 
 

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

· For background/interactive services which do not have strict delay requirements, it can be beneficial for system performance and complexity to allow TBF sharing. PFC requiring Guaranteed bitrates and RAN controlled scheduling need to be supported on separate TBFs.

· Impact of TBF sharing is FFS.

Comments:

· New open issue.  Think about error handling for PFI/RB Id.

G#12 Update: 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).

· Do not allow for LLC SAPI sharing as it allows for LLC PDUs to depart from their original order of transmission. In addition, LLC SAPI sharing only helps minimize the LLC engine count without restricting the number of RLC engines that can be used. 

This issue remains open.
4.2 PFC and LLC SAPIs

It is unclear if it today is possible to support different PFCs that share the same LLC SAPI. Open issue remains if this restriction shall be introduced.

· Option 1: Introduce this restriction in the specification. 
 

· Option 2: Keep the existing assumption that this is not a problem. 
Comments:

· It need to be investigated SAPI sharing can cause any problems to acknowledge LLC.

· Different PFC packets on different LLC SAPI, does reordering occur in BSC and would one TBF for each PFC make any difference?

· Issue left open

5 DTM

5.1 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.

6 Opinion poll

Votes please!

W.A = working assumption

	Open Issues to be resolved
	Option 1 
	Option 2
	Option 3
	Option 4

	“Sequential” or “simultaneous” multiple TBF assignment
	5 supporters
	1 supporter
	0 supporters
	-

	Partial or complete rejection of (multiple) TBF request
	
	
	-
	-

	RLC/MAC Timer duplication
	
	
	
	-

	Uplink Control Timeslot
	W.A.
	
	-
	-

	Reconfiguration message
	AGREED
	Rejected
	-
	-

	Theoretical maximum number of TBFs
	Open
	Open
	Open
	New possibility

	Memory capacity
	Open
	Open
	Rejected
	-

	
	
	
	
	

	TBF Sharing
	Open
	Open
	-
	-

	PFC and LLC
	Open
	Open
	-
	-

	Support of multiple TBFs in DTM
	W.A.
	
	-
	-

	Totals
	
	
	
	


