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Multiple TBFs in A/Gb Mode - TBF Sharing

1. Introduction

The issue of TBF sharing has been previously discussed with no clear resolution having yet been reached for the uplink case. For the downlink case there is no real issue as the GERAN is free to make decisions about which PFC payload should be sent using a shared TBF or a dedicated TBF. The issue of uplink TBF sharing needs further consideration as different modes of TBF sharing are possible:

· Implicit TBF sharing – an MS can decide to send payload associated with different PFCs on the same uplink TBF without telling the GERAN.

· Explicit TBF sharing – an MS always sends a PRR message to the GERAN when it determines that it has payload associated with a newly active PFC. The GERAN may then decide to allocate two or more PFCs to use the same uplink TBF.

· Explicit TBF Switching – similar to explicit TBF sharing except that the GERAN only allows one PFC to be active on any given uplink TBF. Inactive PFCs must send a PRR to the GERAN to request exclusive use of an uplink TBF currently being used by another one of its PFCs.

The issue of TBF sharing discussed herein is limited to background and interactive services. Services that have a guaranteed minimum bit rate attribute are expected to be realized using a distinct TBF.

2. Summary of TBF Sharing Modes

Implicit TBF Sharing

· A legacy MS that supports the PFC concept is not allowed to use PFC sharing under any conditions as a change in PFI requires that a PRR is always sent (i.e. this includes GMM and SM as they have their own PFI).

· An MTBF capable A/Gb mode MS will necessarily support PFCs. To allow such an MS to use implicit uplink TBF sharing would require that new text is developed for 44.060 (i.e. such text would depart from legacy text for a PFC supportive MS).

· Implicit uplink TBF sharing allows the MS to either wait for completion of the LLC PDU in progress or immediately interrupt the LLC PDU in progress (FFS) in order to start sending a new LLC PDU.

· Implicit TBF sharing allows a control plane PFC to share an uplink TBF with one or more user plane PFCs and allows for multiple user plane PFCs to share an uplink TBF.

Explicit TBF Sharing

· Explicit TBF sharing requires that an MS always send a PRR to the GERAN when it determines that it has payload associated with a newly active PFC to send and that it can be sent using TBF sharing.

· The PACCH used by the MS to send the PRR may be associated with any uplink TBF already established for that MS.

· The PRR indicates whether or not the new PFC is subject to TBF sharing (only background or interactive services will be subject to TBF sharing).

· The uplink TBF interrupted to send the PRR shall immediately resume its normal PFC payload transmission if any USF based transmission opportunities are granted for that TBF while the MS is waiting for a response from the GERAN.

· The GERAN may respond by allocating the MS a distinct uplink TBF to be used for the new PFC (i.e. the GERAN may decide not to support the new PFC using TBF sharing). In this case the transmission of payload for the new PFC starts immediately on the allocated uplink TBF.

· The GERAN may also respond by allocating the new PFC an existing uplink TBF (i.e. an uplink TBF that is already being used by one or more PFCs). In this case the LLC PDU in progress shall be completed before the MS can begin sending an LLC PDU associated with the new PFC.

· The GERAN may also respond by allocating the new PFC a new uplink TBF (i.e. an uplink TBF that is to be used by the new PFC and one or more previously active PFCs).

· Any previously active PFC that is to be mapped to the new uplink TBF shall immediately release the uplink TBF it was using. 

· Any LLC PDU in progress when an uplink TBF is released must be resent on the new uplink TBF.

· The MS is free to decide which PFC to start sending payload for on the new uplink TBF.

· The GERAN can detect reduced demand for uplink TBF by lack of payload transmission and can reduce uplink transmission opportunities accordingly.

Explicit TBF Switching

· Explicit TBF switching requires that an MS always send a PRR to the GERAN when it determines that it has payload associated with a newly active PFC to send and that it can be sent using TBF switching:

· The PACCH used by the MS to send the PRR is associated with the uplink TBF for which TBF switching can be used. 

· The PRR indicates that the new PFC can be supported using TBF switching (only background or interactive services will be subject to TBF switching).

· The uplink TBF interrupted to send the PRR shall immediately resume its normal PFC payload transmission if any USF based transmission opportunities are granted for that TBF while the MS is waiting for a response from the GERAN.

· The GERAN may respond by allocating the MS a distinct uplink TBF to be used for the new PFC (i.e. the GERAN may decide not to support the new PFC using TBF switching). In this case the transmission of payload for the new PFC starts immediately on the allocated uplink TBF.

· Alternatively, the GERAN may respond by allocating the new PFC ownership of the uplink TBF on which the PRR was sent.

· The current owner of the uplink TBF shall first complete the LLC PDU in progress prior to relinquishing TBF ownership and becoming suspended.

· The suspended PFC may at any time attempt to regain ownership of the uplink TBF by sending the GERAN a PRR.

· The GERAN shall respond or to the PRR by re-allocating ownership of the uplink TBF to the suspended PFC. 

· The current owner of the uplink TBF shall first complete the LLC PDU in progress prior to relinquishing TBF ownership and becoming suspended.

3. Overview of TBF Sharing Modes

Implicit TBF Sharing

· Minimizes control plane signaling

· GERAN has no knowledge of PFCs using the uplink TBF

· Minimal specification changes required

Explicit TBF Sharing

· Slightly more control plane signaling than implicit TBF sharing

· GERAN has knowledge of the set of PFCs that can use the uplink TBF

· GERAN does not know which PFC in the set of possible PFCs is using the uplink TBF at any time

· More demanding specification changes required

Explicit TBF Switching

· Greatest user of control plane signaling

· GERAN has specific knowledge of the PFC using the uplink TBF at any point in time

· Minimal specification changes required (most in line with legacy operation).

4. Conclusion

Realizing that TBF sharing is targeted for background and interactive services the following proposals are made:

· An initial uplink TBF can be established to support either a control plane or a user plane PFC as per legacy mode.

· Support implicit TBF sharing in the interest of minimizing control plane signaling but limit it to the case where a control plane PFC shares a TBF being used by one or more user plane PFCs.

· Do not support explicit TBF sharing to keep specification changes to a minimum.

· Support explicit TBF switching since it is most in line with legacy mode operation.
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