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1 Introduction

UE battery life improvement and signalling reduction is one of the sub-features in the WI on further enhancements to CELL-FACH. In RAN2#75, two solution options, the second DRX for CELL-FACH and re-using CELL-PCH, were discussed and further comparison between the two was proposed. 
In this contribution, we try to have further analysis of the two solution options and a proposal is made.
2 Discussion
2.1 Solution 1: the second DRX for CELL-FACH
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Figure1: Second DRX for CELL-FACH
The second DRX for CELL-FACH is shown as an example illustrated in figure 1. In figure 1, if common E-DCH resource is released, or H-RNTI is detected in HS-SCCH, UE (re-)starts the Timer T321; upon the expiry of timer T321, UE enters short DRX mode and starts T3XX. If H-RNTI is detected, UE re-starts T321 and stops T3XX if T3XX is ongoing. After T3XX is expired, UE enters long DRX cycle.
The solution is similar as two DRX mechanisms in CELL-PCH/URA-PCH, and it is obviously straightforward and reliable. In the solution, shorter burst time in long DRX cycle (Long DRX on) should be configured in order to achieve the similar power saving as CELL-PCH, however, this may lead to larger HS-SCCH schedule delay. There are only 4 HS-SCCH channel in one cell, and at most four UEs are scheduled in every TTI; If shorter burst timer in long DRX cycle is 10ms, then at most 20 UEs are scheduled in one long DRX Cycle, and the 21st UE could not be scheduled until next long DRX Cycle. Hence, further optimization should be considered, for example, it could be allowed that CELL-FACH UE in long DRX mode could detect PI similarly to what happens in CELL-PCH/URA-PCH.
2.2 Solution2: Re-using CELL-PCH
In order to save UE power and reduce state transition signalling, it is proposed to introduce inactivity timer to implement CELL-FACH to CELL-PCH seamless transition as described in figure 2.
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Figure2: CELL-FACH to CELL-PCH Seamless Transition
The figure 2 is similar to figure 1, but in figure2, after the inactivity timer is expired, UE enters CELL-PCH from CELL-FACH without RRC signalling. The solution further includes two schemes:

Alt1: Inactivity timer is updated in NodeB, and upon inactivity timer expiry, the NodeB informs the RNC of the expiry of this inactivity timer, so that the UE context in RNC can be updated accordingly.
Alt2: Inactivity timer is updated in RNC, and upon inactivity timer expiry, RNC sends HS-DSCH data by HS-DSCH DATA FRAME TYPE 3 to NodeB.
In Alt1, the UE firstly enters CELL-PCH while RNC enters CELL-PCH later. During the period that UE has been in CELL-PCH while RNC is still in CELL-FACH, if RNC sends HS-DSCH data by HS-DSCH DATA FRAME TYPE 2, then NodeB sends HS-SCCH without PICH, this leads to HS-DSCH data loss. Moreover, the solution needs new dedicated signalling or FP to inform the RNC of the expiry of this inactivity timer, so there are also impacts on RAN3 specification.
In Alt2, when the inactivity timer is about to expire and the RNC has HS-DSCH data to send, then RNC re-starts the inactivity timer. Because of scheduling delay exists in NodeB, HS-DSCH data may arrive at the UE after the inactivity timer expired in the UE, i.e., the UE has entered CELL-PCH. In this case the HS-DSCH data will be lost. Moreover, RNC does not know when common E-DCH resource is released, and then it does not know when inactivity timer should be started for a UE supporting common E-DCH. 
Based on the above analysis, it is seen that solution 1 is straightforward and reliable, and solution 2 may lead to data loss because of Iub delay and NodeB scheduling delay, so further study might be needed on state de-synchronization between UE and RNC.
Based on our analysis above, we make the following proposal:
Proposal: It is proposed that second DRX in CELL-FACH is introduced in R11.
3 Conclusion

In this contribution we compare the two solutions between second DRX in CELL-FACH and re-using CELL-PCH, and it is proposed that:
Proposal: It is proposed that second DRX in CELL-FACH is introduced in R11.
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