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Uplink TBF Sharing

1. Introduction

Discussion of TBF sharing for A/Gb mode has resulted in the following R6 working assumptions:

· Implicit TBF Sharing:

· Downlink - the GERAN is free to make implementation specific decisions about which PFC payload should be sent using a shared downlink TBF or using a dedicated downlink TBF. 

· Uplink - no agreement has been reached.

· Explicit TBF Sharing – not supported.

· TBF Switching – supported as per legacy mode where data flows are PFC based.

2. Further Discussion of Implicit Uplink TBF Sharing 

It should be noted that prior to the introduction of PFC based data flows, 04.60 allowed for uplink data flows (i.e. associated with different SAPIs) having similar QoS attributes to share a common UL TBF. When support for PFC based data flows was introduced (i.e. data flows identified by distinct PFI values) this flexibility was removed for the uplink but still maintained for the downlink.

The benefit of implicit TBF sharing on the uplink lies in the following:

· It provides a low overhead alternative to TBF switching (i.e. no control plane signaling is needed).

· It allows an MS to maximize the number of uplink PFC based data flows supported regardless of the number of uplink TBFs it is capable of supporting.

· It allows for consistency between uplink and downlink TBF operation for PFC based data flows.

3. Scope of Implicit Uplink TBF Sharing 

Option 1

Allow implicit TBF sharing only for the control plane:

· An uplink TBF allocated for a user plane PFC can have its bandwidth stolen to perform GMM signaling or SM signaling. Whether or not SMS shall be allowed to steal uplink TBF bandwidth is FFS.

· Since GMM and SM require RLC-AM they may only steal from uplink TBFs that make use of RLC-AM.

· Bandwidth stealing would be limited to the cases where a streaming, background or interactive service is supported on an uplink TBF. 

· GMM and SM signaling is expected to be short enough so that there is no need to specify any type of threshold on the amount of bandwidth that can be stolen.

· The SAPI allows the SGSN to determine where to route LLC PDUs it receives from an MS.

· GMM and SM signaling are considered to be MS specific and can therefore potentially steal bandwidth from any uplink TBF supporting a user plane PFC.

Option 2

Allow implicit TBF sharing for both the control plane (i.e. option 1 above) and the user plane as follows:

· An uplink TBF allocated for a user plane PFC can have its bandwidth stolen to send payload associated with another user plane PFC.

· User plane PFCs that share a common uplink TBF must require the same RLC mode of operation.

· User plane PFCs that share a common uplink may be associated with streaming, background or interactive services.

· The MS uses its knowledge of QoS attributes to determine which user plane PFCs can share a common uplink TBF and makes the necessary LLC PDU multiplexing decisions.

· The SAPI and N-SAPI allow the SGSN to determine where to route LLC PDUs it receives from an MS.

4. Summary 

How to proceed with uplink TBF sharing for R6 can be better determined based on the acceptability of the following statements:

· Uplink TBF sharing is an optional feature in the MS requiring no specific implementation support in the GERAN or SGSN.

· MS decisions regarding LLC PDU multiplexing made for uplink TBF sharing can be left as an implementation specific challenge.

· The MS must be able to accept the uplink TBF bandwidth initially allocated by the GERAN in support of a specific user plane PFC for all additional PFCs it chooses to multiplex on that uplink TBF using TBF sharing. 

If these statements can be agreed to then uplink TBF sharing for PFC based data flows should be specified for R6:

· Whether option 1 or option 2 is selected can be based on whether or not the specification effort associated with option 2 is significantly greater than the effort associated with option 1. 

· The primary impact of uplink TBF sharing (option 1 or 2) is seen as being limited to sections 5.2 (Multiplexing principles) and 8.1.1 (Uplink RLC data block transfer) of 44.060.
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