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

1. Introduction

The issue of TBF multiplexing has previously been 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 [1]. Discussion indicated that there were no objections to maintaining PFC sharing (i.e. PDP Context Aggregation) and precluding LLC SAPI sharing (i.e. use of a common LLC SAPI by different PFCs) for MTBF capable A/Gb mode capable MSs. However, no clear consensus was reached on the remaining issue of TBF sharing which is further discussed herein.

2. TBF Sharing

TBF sharing can be described as the case where a TBF (UL or DL) established for sending user plane payload for a given PFC may also be used to send user plane payload associated with a different PFC or control plane payload (i.e. GMM or SM) for the same MS. This functionality is anticipated as being used for the case where an interactive QoS is acceptable for users of a TBF and as such a non-optimized protocol stack is used.

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

· For the uplink case the MS decides when to send LLC PDU payload associated with each of the PFCs over a single uplink TBF based on transmission opportunities granted by the GERAN. 

· 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.

· For the case where user plane payload is sent N-SAPI is available to separate the payload associated with each of the individual PDP Contexts when this type of TBF sharing is used.

· For the case where GMM or SM payload is sent a dedicated LLC SAPI is available to separate the control plane payload from PFC payload.

· TBF sharing is viewed as being desirable as it allows for minimizing the TBF count which may be critical importance to complexity limited MSs. 

3. Explicit or Implicit TBF Sharing

A key remaining issue associated with TBF sharing is that of determining whether it should be done on an explicit or implicit basis. This issue only applies to uplink TBFs and it deals with whether or not an MS should send a Packet Resource Request (PRR) to the GERAN in order to let it know that it needs to send payload associated with another PFC.

Explicit Uplink TBF Sharing

For this case the MS sends a PRR to the GERAN and waits for a PUA before sending any uplink payload associated with another PFC (i.e. user plane or control plane).

· An A/Gb mode MS that is complexity limited can include an indication within the PRR that indicates to the GERAN that TBF sharing is required.

· An A/Gb mode MS that is not complexity limited can exclude such an indication which will allow the GERAN to either apply TBF sharing or allocate a new UL TBF.

· If a PRR indicates that control plane payload is to be sent (e.g. SM) then this may represent a significant interruption of user plane payload transmission if it is supported using TBF sharing. 

· If the GERAN decides to make use of TBF sharing it can provide a list of the PFIs that are to share an UL TBF within the PUA sent in response to the PRR.

· Whenever TBF sharing is enabled the GERAN should be made aware when any of the PFCs involved in TBF sharing have no more payload to send as it may have increased uplink transmission opportunities to support TBF sharing.

· PDP Contexts having an interactive QoS may not be released when they become inactive. As such, some additional control plane signaling may have to be defined to inform the GERAN of an inactive PFC.

· The advantage of explicit TBF sharing is that the GERAN is always made aware of the MS need to send PFC payload and can make uplink resource allocations accordingly.

· Changes to existing TBF management procedures would be required as follows:

· Packet Resource Request message to indicate that the MS has payload to send for a new UL PFC and whether or not the MS prefers the use of TBF sharing to support the new PFC.

· A new control plane message would need to be defined to allow an MS to inform the GERAN when a PFC currently supported using TBF sharing has no more payload to send.

Implicit Uplink TBF Sharing

For this case the MS does not send a PRR to the GERAN prior to sending any uplink payload associated with another PFC (i.e. user plane or control plane).

· This approach has the advantage of simplicity as the MS is free to decide to multiplex LLC PDUs associated with different PFCs at any time.

· The GERAN assumes that a single PFC of a known QoS is the only user of an UL TBF and will therefore not be aware of any fluctuations in demand for UL bandwidth that occur in real time.

· Changes to existing TBF management procedures may be required to at least clarify that this option can be used (e.g. see section 8.1.1.1.2 in 44.060). 

4. Summary

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

· Support GERAN initiated downlink TBF sharing.

· Support implicit uplink TBF sharing. 

· Explicit uplink TBF sharing is FFS.
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