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1 Introduction

When the first proposal [1] to enhance cell update to speedup state transition from CELL/URA_PCH state to CELL_DCH state enabling direct transition to CELL_DCH state, it was concluded that current transport block size on RACH and already existing content CELL UPDATE message does not really allow including full traffic volume measurement report to CELL UPDATE, without segmenting the message to at least two TTIs.

The idea was enhanced in [2], where only one bit was proposed to be included in CELL UPDATE message when the data amount in UE RLC buffers exceeds the TVM reporting criteria. 

Both solutions are relaying on setting the TVM reporting criteria suitable level for the direct transition to CELL_DCH, which might lead to unsuitable TVM setting for Rel99-5 UEs. Thus in this contribution we discuss further enhancements to the proposals in [1] and [2].

2 Discussion

The background of this proposal is that CELL UPDATE is enhanced by introducing one optional bit in message, when the data amount on UE RLC buffers is above specific threshold. Naturally if complete TVM could be included in CELL UPDATE as proposed in [1], there would not be any needed for this enhancement. However it was concluded in RAN2 #39 that including TVM would easily lead to extending CELL UPDATE message size so that TB size would need to be extended or message segmented over multiple TTIs. Naturally simple solution, where CELL UPDATE could still fit in single TB size used today, is beneficial.

2.1 Proposed Enhancements

The solution in [2] is based on current Traffic Volume Measurement reporting setting in SIB11/12. Thus setting on the extra bit in cell update message is mainly depending how the TVM reporting is configured. To keep the TVM reporting based on SIB11/12 reasonable for Rel99-5 UEs and for REL6 UE being in CELL_FACH state the TVM reporting criteria is most likely kept untouched when introducing UE capable of setting this extra bit on in CELL UPDATE message.  Thus current TVM settings in SIB11/12 are optimised for current behaviour, not necessary for direct transition from CELL/URA_PCH to CELL_DCH. 

The easiest method of enhancing signalling and allowing optimisation separately for both the TVM reporting of Rel99-6 UEs, and setting on the extra bit in CELL UPDATE message of Rel6 UEs, is to introduce new reporting threshold on SIB11/12 for reporting in CELL UPDATE message. The Figure 1 presents three different scenarios with three different RLC buffer status when sending UE is sending the CELL UPDATE message. 

Case 1: The data amount in UE RLC buffer is lower than normal TVM reporting criteria used in CELL_FACH state. It is expected that after receiving the CELL UPDATE message having extra bit off, the SRNC responses with CELL UPDATE CONFIRM message and data is being transmitted through RACH/FACH channel. 

Case 2: The data amount in UE RLC buffer is higher than normal TVM reporting criteria used in CELL_FACH state but below the new SIB11/12 threshold. It is expected that after receiving the CELL UPDATE message having extra bit off, the SRNC responses with CELL UPDATE CONFIRM message keeping the UE in CELL_FACH state. After receiving the TVM report the SRNC makes channel allocation decision based on e.g. RACH/FACH, UL/DL DCH, HS-DSCH and E-DCH load situation, and actual data amount and logical channel priority having data to send (multi RAB case) and UE capability.  Thus in some cases the UE is kept in CELL_FACH state and in some cases move to CELL_DCH state. Naturally this would be behaviour for Rel99-5 UEs. 

Case 3:  The data amount in UE RLC buffer is higher than the new SIB11/12 threshold. It is expected that after receiving the CELL UPDATE message having extra bit on, the SRNC responses with CELL UPDATE CONFIRM message moving the UE to CELL_DCH state allocating proprietary transport channel for the UE (DCH+DCH, DCH+HS-DSCH, E-DCH+HS-DSCH or E-DCH+DCH). 
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Figure 1: Scenarios depending RLC buffer status in the UE when sending CELL UPDATE

Moreover, by introducing completely separate threshold in SIB11/12 for setting on the extra bit in CELL UPDATE message, we avoid some problems from the specification point of view, i.e. the TVM would not be tight to this enhancement and we avoid other problems like currently TVM is not applicable in CELL_PCH and URA_PCH state. 

3 Conclusions

We see that solution presented in [2] is generally suitable, and avoiding not to increase Cell update message to include TVM is preferable. The basic idea of SIB11/12 enhancement presented here makes this new direct transition more comprehensive solution and thus we propose that setting on the extra bit in CELL UPDATE message is done based on separate threshold in SIB11/12. 
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