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Discussion and Decision
1. Introduction

In RAN #58 meeting, the SI “Study on Further EUL Enhancements” [1] was agreed. The intention is to improve the user plane cell capacity with high number of users (high priority) as well as the uplink coverage and latency (lower priority). One of the currently identified areas is UL control channel overhead reduction, as follow:
……
6) Reduce UL control channel overhead for HSPA operation.
……
In this contribution, we will generally discuss this issue. It is considered that UL control channel overhead reduction can bring cell capacity gain as well as cell coverage gain. The transmission of E-DPCCH, HS-DPCCH and DPCCH with DTX can be further optimized to achieve this objective.
2. Discussion
In some of the deployed HSPA networks, HSUPA encounters an efficiency problem. One reason is that uplink control channels contribute considerable portion of RoT to the cell. When high number of users exists, uplink efficiency will be even lower, this is because UE needs to increase its control channels’ power as a result of inner loop power control due to the increased interference from other UEs.
In Rel-7, DPCCH discontinuous transmission was introduced to reduce the uplink control channel overhead in case of low uplink data transmission activity (e.g. web browsing). When temporarily there is no E-DCH transmission, DPCCH transmits discontinuously according to a pattern. The UL control channel overhead also worth to be further reduced in case uplink data transmission is ongoing, especially for high uplink data transmission activities, so as to further improve cell capacity as well as uplink coverage.
Generally, the following 3 aspects could be considered to reduce the UL control channel overhead within this SI:
· E-DPCCH overhead reduction

Currently, E-DPCCH is always transmitted along with E-DPDCH, and it consists of E-TFCI, RSN and happy bit. Furthermore, E-DPCCH is always transmitted with the power that beyond the power needed for demodulation. If the E-DPCCH transmission could be performed with a reduced power or even be totally avoided, the overall UL control channel overhead could be reduced a lot.

The following is an example, where E-DPCCH transmission could be avoided if all the criteria are satisfied by the UE: 
1) The E-DPDCH transmission is not HARQ retransmission
2) The UE is neither buffer limited nor power limited
Node B could deduce the TB size of the E-DPDCH transmission according to the Serving Grant allocated to the UE. It is expected that most of the time E-DPCCH transmission could be avoided, since HARQ retransmissions are not always happen and Node B could always allocate an appropriate Serving Grant to the UE based on the SI report to avoid the buffer limitation and power limitation.
· CQI report reduction
CQI report reduction was considered in Rel-7 CPC. When the HS-DSCH transmission is inactive, CQI transmission priority is set to 0 to reduce the CQI reporting. For “Further EUL Enhancements” in Rel-12, CQI report can be further optimized to reduce the HS-DPCCH overhead. Some solutions could be found to reduce the CQI report during HS-DSCH transmission activity, for example, if the difference between the CQI to be reported and the last reported one is lower than a threshold, UE should not report the CQI. 
· DTX enhancement

For DTX, when temporarily there is no E-DCH transmission, DPCCH transmits discontinuously according to a pattern. In Rel-12, the DTX operation can be optimized to further reduce the DPCCH transmission. 

3. Conclusion
In this contribution, we generally discussed the merits and possible aspects to be considered for UL control channel overhead reduction. RAN2 is kindly asked to discuss and agree on the following proposal:
Proposal: Agree to continue evaluating the following 3 aspects for UL control channel overhead reduction and send LS to RAN1 for cooperation:

1) E-DPCCH overhead reduction
2) CQI report reduction

3) DTX enhancement 
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