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1 Introduction 
At RAN#58 in [1], the new Rel-12 HSPA+ SI: Study on Further EUL Enhancements was approved, and within its study scopes, the topic “UL control channel overhead reduction” was discussed a little bit at RAN2#81in [2] and [3]. As already pointed out, in order to achieve improved UL system capacity and coverage, the UL control channel overhead needs to be reduced in both DTX and uplink data transmission cases.
In this contribution, we discuss one possible enhancement that the HSPA+ may get further improvement at UL capacity and coverage by adopting the mechanism like frame early termination (FET) for R99 DCH channels.
2 Discussion
When E-DPCCH and E-DPDCH frames per 10ms TTI are encoded and interleaved across 15 time slots, it is possible for NodeB to demodulate them successfully before receiving the whole 10ms radio frames. However, according to current UE behaviour, UE shall not stop transmitting the leftover data in leftover time slots, so causing some waste for UL capacity as well as UE battery cost.
By demodulating the multiple leading time slots per E-DPCCH and E-DPDCH 10ms frame, NodeB can get to know whether and when the whole E-DPCCH and E-DPDCH 10ms frame can be demodulated successfully in advance. It would be beneficial for UE to stop or reduce its transmitting power in leftover time slots upon NodeB indicating successful decoding. The idea is aligned with the frame early termination mechanism (mainly for R99 DCH channels with typically longer TTI) being discussed in RAN1.
The amount of gain resulting from FET mechanism varies, subject to the NodeB demodulating capacity and efforts. It is worth mentioning that the FET may be not applicable for E-DPCCH/E-DPDCH or HS-DPCCH frames with 2ms TTI in practice. It is also worth considering whether UE is allowed to lower its DPCCH transmission power in parallel to each E-DPCCH/E-DPDCH FET operation for more UL gains.
Proposal 1:
To investigate whether the FET mechanism can be applied for the 10ms E-DPCCH and E-DPDCH frames.
It can be left to NodeB implementation: how to make successful early demodulation without receiving the full 10ms frames, but still some standardized impacts are needed such as:
· How NodeB indicates UE to stop or reduce its E-DPCCH/E-DPDCH transmitting power within each TTI.

· How NodeB indicates UE to restore its E-DPCCH/E-DPDCH transmitting power within each TTI if required.
· Potential Layer 3 capability bit and feature ON/Off parameters etc.
· Potential Layer 3 PC step length control parameters etc.

Proposal 2:
To specify the corresponding FET mechanism for the 10ms E-DPCCH and E-DPDCH frames.
3 Conclusions
We would kindly ask RAN1 to consider the following proposals:
Proposal 1:
To investigate whether the FET mechanism can be applied for the 10ms E-DPCCH and E-DPDCH frames.
Proposal 2:
To specify the corresponding FET mechanism for the 10ms E-DPCCH and E-DPDCH frames.
4 References
[1] RP-122019, New Study Item proposal: Study on Further EUL Enhancements, Ericsson
[2] R2-130499, Rationale for uplink overhead reduction for HSPA channels, Vodafone
[3] R2-130155, UL control channel overhead reduction for Further EUL Enhancements, Huawei, HiSilicon
[4] 3GPP TS 25.331







































3GPP


