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Single TBF Sharing with PFI Indication

1. Introduction

The case where an MS and the network support PFC procedures and multiple TBF procedures are not supported is considered where the MS has multiple PDP Contexts activated for which the SM entity in the SGSN has allocated distinct PFCs (i.e. aggregation of PDP Contexts is not used). When a TBF has been allocated in support of one these user plane PFCs it can potentially be used to deliver payload associated with a second TBF as described below.

2. TBF Sharing with PFI Indication

In this case a TBF has been established in support of a user plane PFC when payload associated with another PFC (control plane or user plane) becomes available for transmission at RLC in the MS. A new MS response to this condition has been previously identified in [1] and allows the MS to indicate PFI in the header of an RLC data blocks instead of sending a Packet Resource Request. Detailed operation of this PFI indication procedure is proposed as follows:

· The MS may include PFI in the header of an RLC data block during an ongoing uplink TBF (i.e. after contention resolution has been completed) whenever RLC detects payload associated with a PFC other than that for which the ongoing uplink TBF was originally established.

· The MS may only include PFI in the RLC header if the RLC data block contains the end of an LLC PDU associated with the current PFC and the start of an LLC PDU associated with a different PFC and the countdown procedure has not started for the uplink TBF. 

· When the MS includes PFI in the header of an RLC data block the associated PFC becomes the new exclusive owner of the uplink TBF. The MS does not wait for a resource allocation message (e.g. PUA) before assuming ownership of the uplink TBF since the BSS may choose not to send such an allocation message.

· Upon detecting the presence of a PFI in the header of an RLC data block the BSS may choose to send a resource allocation message to re-allocate the new PFC to another uplink TBF. In this case the RLC engine in effect prior to resource re-allocation is maintained and is used exclusively by the new PFC. RLC data blocks associated with the new PFC sent prior to the uplink TBF re-allocation are therefore still valid. 

· If the BSS chooses not to send a resource allocation message in response to the PFI inclusion then the RLC entity in the MS will continue to send only LLC PDUs associated with the new PFC on the ongoing uplink TBF.

· Regardless of whether or not the BSS sends a resource allocation message, the MS may at some point indicate that it is switching back to the original PFC or some other new PFC by including the associated PFI in the header of an RLC data block. 

· When switching to another PFC the MS may only include PFI in the RLC header if the RLC data block contains the end of an LLC PDU associated with the current PFC and the start of an LLC PDU associated with the new PFC and the countdown procedure has not started for the uplink TBF. 

· The MS may take into account its knowledge of pending LLC PDUs associated with PFCs other than the current PFC and its intent to switch to one of those PFCs to avoid starting the countdown procedure when sending data for the current PFC.

· The case where an RLC data block includes the end of an LLC PDU associated with a first PFC, a complete LLC PDU associated with a second PFC and the start of an LLC PDU associated with a third PFC is supported by this type of uplink TBF sharing. In this case the MS only includes a PFI in the header of an RLC data block that indicates the third PFC (i.e. the BSS need not be provided with an RLC level indication of the PFI associated with the middle LLC PDU).

3. Conclusion

When PFC procedures are supported by the MS and the network and multiple TBF procedures are not supported it is proposed that a new PFI inclusion feature be introduced that allows an MS to dynamically adjust the owner of an uplink TBF as described in section 2 above. This feature will provide a means for ensuring minimal use of control plane messages for TBF allocation and re-allocation procedures when an MS supports a maximum of 1 uplink and 1 downlink TBF.
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