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MTBFs for A/Gb Mode - Open Issue 1.1 (Incremental TBFs)

1. Introduction

The issue of whether a sequential approach to TBF establishment is sufficient or a simultaneous request-allocation approach is required is considered for the case of a MTBF capable MS. When considering this issue the key operational scenario of interest is that where a cell change is necessary. 

2. Cell Change Considerations

A cell change may become necessary when one or more TBFs are active for an MTBF capable MS. The cases considered below are based on the concept of using sequential TBF re-establishment procedures following a cell change:

Case 1 – Cell Change Where No TBFs are Subject to Handover

· In this case a mobile station releases all TBFs, performs cell re-selection and makes a contention access in the new cell. It is assumed that NACC features can be used so that the MS experiences a minimum delay in making a contention access in the new cell.

· If there are no uplink TBFs that need to be re-established in the new cell the MS establishes an initial UL TBF to perform a cell update.  After the initial UL TBF is established the GERAN uses PACCH signaling to re-establish the DL TBFs that were active prior to cell re-selection. 

· If there are one or more uplink TBFs that need to be re-established in the new cell the MS establishes an initial UL TBF to support one of these TBFs. After the initial UL TBF is established the MS and GERAN use PACCH signaling to re-establish any remaining TBFs that were active prior to cell re-selection. 

· The time required to establish each additional TBF using PACCH is about an order of magnitude less than the time required to establish the initial UL TBF using the contention access procedure.

Case 2 – Cell Change When at Least One Uplink TBF is Subject to Handover 

· In this case a mobile station releases all TBFs not subject to handover treatment upon receiving a handover command.

· These TBFs are established sequentially following handover using the PACCH of a TBF that received handover treatment.

· The overall service interruption time experienced by sequentially establishing these TBFs is significantly less than for the case above where no TBFs are subject to handover.

Case 3 – Cell Change When Only Downlink TBFs are Subject to Handover

· In this case a mobile station releases all TBFs not subject to handover treatment upon receiving a handover command.

· These TBFs are established sequentially following handover using the PACCH of a TBF that received handover treatment.

· The GERAN can use the polling procedure for DL TBFs to allow the MS to request the establishment of any UL TBFs that need to be re-established.

· The overall service interruption time experienced by sequentially establishing these TBFs is significantly less than for the case where no TBFs are subject to handover.

3. Further Discussion

When no TBFs are subject to handover treatment all TBFs will experience a significant service interruption at cell change since the contention access procedure must be used to establish an initial uplink TBF in the new cell:

· Those TBFs not subject to handover treatment are expected to be more tolerant of service interruption at cell change.

· The round trip signaling time experienced when using PACCH to establish each of these TBFs is about an order of magnitude less than the time required to perform a contention access to establish an initial TBF.

· The key question to be addressed is whether or not the delay penalty associated with using PACCH to sequentially establish these TBFs is significant enough to justify the introduction of simultaneous TBF request-allocation procedures. 

· If this delay penalty is viewed as being unacceptable then a limited form of simultaneous TBF request-allocation can be considered as follows:

· Following the establishment of an initial UL TBF using contention access or handover, the MS can use PACCH signaling to request the establishment of multiple UL TBFs and the GERAN can use PACCH signaling to establish multiple DL TBFs.

· Since an MS should never request more TBFs than it is capable of supporting the GERAN should always accept all TBFs requested by an MS and such allowing the GERAN to partially accept an MS request is not seen as necessary. 

· The GERAN should never establish more DL TBFs that can be managed according to its knowledge of MS complexity limitations and MS multi-slot capability.

4. Conclusion

The key issue affecting whether or not to allow some form of simultaneous TBF request-allocation procedure is that of identifying the real performance gain achieved by so doing:

· The case where no TBFs receive handover treatment at cell change imposes a significant delay penalty as an initial UL TBF must always be established using contention access (i.e. an order of magnitude greater than the time it takes to establish each additional TBF using PACCH).

· This up front delay penalty cannot be avoided when no TBFs are subject to handover treatment and as such the significance of the performance gain achieved by speeding up the establishment of all remaining TBFs using simultaneous TBF request-allocation on PACCH is questionable.

· If the performance gain associated with allowing simultaneous TBF request-allocation on PACCH is considered significant then one of the following approaches can be used:

· Restrict simultaneous TBF request-allocation on PACCH to the case of establishing multiple DL TBFs. This new function is viewed as being of relatively low complexity. 

· Allow simultaneous TBF request-allocation on PACCH to include the cases where an MS can request multiple UL TBFs and the GERAN can establish multiple DL TBFs. The first of these new functions is viewed as being of relatively high complexity.
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