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1. Introduction

At RAN2#65 a proposal about removal of redundant cell update procedure at state transition from Cell_PCH to Cell_FACH was agreed to get benefits such as call setup time reduction, latency improvement and battery life improvement[1].
This contribution reviews the related CELL_PCH operation in current releases and proposes the way forward for further improvements.
2. Review Operation for State Transition from Cell_PCH to Cell_FACH in pre-release
In this section, the Cell_PCH operation in current releases is reviewed.
Pre-R7: No enhanced feature is supported by UE, such as enhanced FACH, enhanced RACH and enhanced PCH.
If the UE after state transition enters CELL_PCH state, it shall clear the variable C_RNTI. When UE has uplink data to transmit or paging message to response, it shall initiate a cell update procedure with its U-RNTI. Receiving CELL UPDATE from UE, UTRAN will assign new C_RNTI(may also assign new U-RNTI) for this UE in CELL UPDATE CONFIRM message. And then, UE will select PRACH to send measurment report and enter the Cell_FACH state.
Rel7: Both enhanced FACH and enhanced PCH are supported by UE.
As the enhanced FACH was introduced, if it was supported by UE and configured by network, RNC could indicate UE  to transit toCELL_PCH with new C-RNTI. So UE could  keep  the H-RNTI and C-RNTI after state transittion to CELL_PCH. When UE has uplink data to transmit or paging message to response, it will use the value of the variable H_RNTI as UE identity in the HS-SCCH reception procedure in the physical layer or initiate measurement report on PRACH. 
Rel8: All the enhanced feature are supported by UE, such as enhanced FACH, enhanced RACH and enhanced PCH.
As the enhanced RACH was introduced, the variable HSPA_RNTI_STORED_CELL_PCH is used to indicate whether variables H_RNTI, C_RNTI and E_RNTI are stored together in CELL_PCH state. If UE supports enhanced FACH and enhanced RACH and they are configured on the serving cell, but HS-PCH is not configured on the cell, the UE can move to CELL_FACH state without performing a cell update procedure.
It means that there is no madatory relationship between support of HS_PCH and UE initiating cell update procedure. When HS_PCH is not feasible, UE storing H_RNTI, C_RNTI and E_RNTI could initiate the measurement report procedure or start to receive HS-DSCH instead of initiating cell update procedure. It can brings benefits such as call setup time reduction, latency improvement and battery life improvement[1].
3. Discussion and Conclusion
Acturally, UE in CELL_PCH initiating cell update procedure mentioned above aims to notify UTRAN of a transition to CELL_FACH state due to the reception of UTRAN originated paging or due to uplink data transmission. If the RNTIs are cleared by UE, UTRAN will assign new RNTIs for UE to start to receive data. Therefore, if the RNTIs are not cleared by UE and network after UE entering CELL_PCH state, the cell update procedure could be avoided.
So if the UE or UTRAN does not support any enhanced feature but UE storing C-RNTI, or only supports enhanced FACH without enhanced RACH feature but UE storing C-RNTI and H-RNTI, it could still initiate the measurement report procedure or start to receive data instead of initiating cell update procedure. Now that the removal of cell update procedure depends on the RNTIs UE stored in CELL_PCH but not enhanced features, we could analysize and discuss the cases removing cell update procedure. 
So far, it is difficult to modify R99 and Rel-7 UEs to not clear RNTIs after state transition to CELL_PCH. If it is acceptable, the optimization could be used for UEs from Rel-8. Whether enhanced features are supported by UTRAN or not, new RNTIs shall be indicated to UE at state transition to CELL_PCH. So cases depending on whether the network supports enhanced features are listed as follow. 
Case 1: The Enhanced FACH is configured, neither Enhanced RACH nor HS_PCH is configured.

If UE enters CELL_PCH state, it may not clear its C-RNTI and H-RNTI. And RNC retains the C-RNTI and H-RNTI for this UE accordingly, or indicates new C-RNTI and H-RNTI together with state transition indicator. When UE has uplink data to transmit or paging type 1 over SCCPCH to receive, it could initial measurement report procedure by PRACH to enter CELL_FACH state instead of cell update procedure.

Proposal 1: UE storing C_RNTI and H_RNTI could initiate the measurement report procedure or start to receive downlink data directly without initiating cell update procedure.
Case 2: Neither Enhanced FACH nor Enhanced RACH is configured. 

If UE enters CELL_PCH state, it may not clear its C-RNTI. And RNC retains the C-RNT for this UE accordingly, or indicates new C-RNTI together with state transition indicator.When the UE has uplink data to transmit or paging type 1 over SCCPCH to receive, it could initial measurement report procedure by PRACH to enter CELL_FACH state instead of cell update procedure.

Proposal 2: UE storing C_RNTI could initiate the measurement report procedure or start to receive downlink data directly without initiating cell update procedure.
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