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1
Introduction

A work item was approved in RAN#51 [1], for further enhancements to CELL_FACH. One of the sub-features listed in the WID is to consider a second UE DRX cycle in the CELL_FACH state with the objective of reducing the UE energy consumption and RRC signalling load.
In this contribution, we propose to introduce this sub-feature as part of CELL_FACH enhancements in Rel-11. We also propose a new mechanism to further reduce the energy consumption in the secondary DRX cycle in CELL_FACH.
2
Second DRX in CELL_FACH
The benefits of having a second DRX cycle in CELL_FACH have been highlighted in [2].  As seen from Table 2 in [2], there is a significant savings (~65%) in RRC signalling load after introducing the second DRX cycle in CELL_FACH state. Moreover, the complexity to introduce this sub-feature is fairly low. Further, this sub-feature has no impact to the existing first DRX cycle in CELL_FACH. Based on the gains and the practical feasibility of this sub-feature, the following is proposed:
Proposal 1: Agree on and specify a longer second DRX cycle as part of the Further Enhancements to CELL_FACH work item.

There has been a concern that compared to UEs camping in CELL_PCH state, the energy consumption of UEs camping in the second DRX cycle in CELL_FACH is slightly higher. This is because, during DRX, UEs camping in CELL_FACH state need to monitor HS-SCCH and thus have longer DRX bursts than UEs camping in CELL_PCH monitoring PICH (monitoring HS-SCCH takes 3 slots, while monitoring PICH requires much less on time).  

To fully utilize the benefits of the second DRX cycle in CELL_FACH and achieve similar energy consumption as UEs in CELL_PCH, we propose a new mechanism in the second DRX cycle in CELL_FACH to further reduce the modem energy consumption: 
Proposal 2: A UE in the second DRX cycle in CELL_FACH needs to monitor PICH in one Paging Occasion per DRX cycle. The UE shall monitor HS-SCCH only if a paging indication is received on PICH.
Time timing relationships and UE operations for monitoring PICH in the second DRX cycle in the CELL_FACH state are identical to a UE camping in the CELL_PCH state. After receiving a paging indication on PICH, the UE in the second DRX cycle in CELL_FACH shall start monitoring HS-SCCH in the associated 5 subframes. The UE shall interrupt DRX operation in CELL_FACH state and continuously receive HS-DSCH, if data transmission is initiated.
If a UE camps in CELL_PCH state, after successfully decoding the data on HS-DSCH (on HS-SCCH if dedicated H-RNTI is available, or on HS-PDSCH if dedicated H-RNTI is not available), it shall perform the state transition to CELL_FACH state and send the measurement report on the uplink. On the contrary, if a UE camps in the second DRX cycle in CELL_FACH state, the UE doesn’t need to send the measurement report on the uplink, as the newly introduced standalone HS-DPCCH will update the channel quality information (CQI).   
Proposal 3: If a UE camps in the second DRX cycle CELL_FACH state, after successfully decoding the data on HS-DSCH, it doesn’t send the measurement report on the uplink.
3
Conclusions

In this contribution, we propose to have UE in the second DRX cycle in CELL_FACH state monitor PICH. With this mechanism, the UE camping in CELL_FACH state can have the same energy consumption as in CELL_PCH, while achieving significant RRC signalling reductions. The cost to enable this sub-feature is negligible. Based on the gains and the practical feasibility of this sub-feature, the following is proposed:-
Proposal 1: Agree on and specify a longer second DRX cycle with shorter DRX burst as part of the Further Enhancements to CELL_FACH work item.
Proposal 2: A UE in the second DRX cycle in CELL_FACH needs to monitor PICH in one Paging Occasion per DRX cycle. The UE shall monitor HS-SCCH only if a paging indication is received on PICH.

Proposal 3: If a UE camps in the second DRX cycle CELL_FACH state, after successfully decoding the data on HS-DSCH, it doesn’t send the measurement report on the uplink. 
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