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MTBFs for A/Gb Mode - Open Issue 4 (TBF Multiplexing)

1. Introduction

The issue of TBF multiplexing is discussed to determine the extent to which TBF sharing, PFC Sharing and LLC SAPI sharing should be supported for MTBF capable A/Gb mode MSs.

2. PFC Sharing (Implicit TBF Sharing) Initiated by the SGSN

In this case the SGSN looks for PDP Contexts that have similar QoS attributes. When they are detected the SGSN may logically associate them by having them share a common PFI and providing the GERAN with aggregate QoS attributes derived from set of PDP Contexts being aggregated:

· The SGSN decides whether or not to perform aggregation whenever the MS attempts to activate a PDP Context. PDP Context aggregation results in the SGSN assigning the same SAPI and PFI to each PDP Context in the set of aggregated contexts.

· Since a common PFI is allocated all payload associated with the set of aggregated PDP Contexts will be supported using a common TBF and therefore a common RLC engine. 

· N-SAPI is still available to separate the payload associated with each of the individual PDP Contexts when this type of TBF sharing is used.

· PFC sharing provides the advantage of minimizing the TBF count.

3. TBF Sharing Initiated by the GERAN

In this case the GERAN decides that user plane payload associated with distinct PFCs (i.e. having different PFI allocations) should be sent using a common TBF. This functionality is anticipated as being used for the case where PFCs do not have hard delay requirements.

· For the downlink case the GERAN decides when to send LLC PDUs associated with each of the PFCs over a single downlink TBF. 

· For the uplink case the GERAN decides to respond to an MS request for an uplink TBF by allocating the same resources (e.g. timeslot, TFI and USF) currently allocated to an uplink TBF associated with a different PFC belonging to that MS. 

· The multiplexing decisions made by the GERAN and MS will be based on their knowledge of the QoS attributes associated with each PFC and the size of individual LLC PDUs. The multiplexing will be performed on an LLC PDU basis.

· N-SAPI is still available to separate the payload associated with each of the individual PDP Contexts when this type of TBF sharing is used.

· This form of TBF sharing also allows for minimizing the TBF count. The identification of other advantages it may provide is FFS.

4. LLC SAPI Sharing

The case where PDP Contexts that are not aggregated are assigned the use of a common LLC SAPI can result in minimizing the quantity of LLC SAPIs required by any given MS. Even though a potential LLC SAPI savings is possible by allowing SAPI sharing there are additional considerations that need to be made:

· When PDP Context aggregation has been applied all associated PDP Contexts will by definition use a common PFI and a common LLC SAPI. As such, the question of whether or not to use LLC SAPI sharing is associated with the case where PDP Context aggregation has not been applied.

· If LLC SAPI sharing is used the PFCs involved will still necessarily have distinct PFIs associated with them. As such, each LLC PDU generated by the common LLC engine will still have an associated PFI that indicates the particular PFC that the LLC PDU payload is associated with.

· When receiving a stream of LLC PDUs generated by a common LLC engine RLC may still choose to establish a different RLC engine for each distinct instance of PFI indicated. As such, if LLC SAPI sharing is allowed a common LLC engine may wind up being supported using multiple RLC engines.

· Allowing a set of PFCs to be supported using a single LLC engine therefore allows for multiple RLC engines to change the original order of LLC PDU transmission by  the sending LLC entity. This should not be allowed as currently stated within 23.060.

5. Summary

In light of the discussion above the following proposals are made for enhanced A/Gb mode operation:

· 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. 

PAGE  
1

