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1. Introduction
The Study Item of HSPA feedback and signaling efficiency enhancements for LCR TDD [1] was approved at RAN#54 meeting. The objective of the SI is to study the feasibility and merits of HSPA CQI feedback enhancement, HSPA control channel efficiency optimization and HSPA signalling enhancement for more efficient resource usage. In this contribution, we give some considerations on the SI.
2. Discussion
This study item is focused on HSPA and multi-carrier HSPA enhancement. Since both HSPA and multi-carrier HSPA are exsiting techniques, it is important to guarantee that any enhancement shall be backward compatible. 
Proposal 1: All the enhancements shall be backward compatible.
For all the designs and evaluations for possible enhancements, it is necessary to define the release of the air-interface. Since multi-carrier HSUPA was introduced in Rel-10, and Rel-10 is the latest version until now, we propose the starting point of the analysis shall be the Rel-10 air-interface.
Proposal 2: The starting point of the analysis shall be the Rel-10 air-interface.
According to the current specifications, multi-carrier HSPA including multi-carrier HSDPA and multi-carrier HSUPA is applied to UEs in CELL-DCH state only. HSPA including HSDPA and HSUPA is also applied to UEs in CELL-FACH state beside CELL-DCH state. In the following, we analyze UEs in which RRC state(s) the three possible enhancements in this SI shall be applied to.

· CQI feedback enhancement
The purpose of CQI feedback enhancement is to make UEs feedback CQI more frequently than legacy HSDPA UEs to improve the AMC accuracy. This enhancement is helpful to the UEs which have frequent downlink data reception as long as the CQI feedback is valid, e.g. UEs in CELL-DCH state. However, for the UEs in CELL-FACH state, there may be quite a long pause between downlink data transmission. The transmission pause may be long enough so that the UE becomes out of synchronization. It is obvious that the CQI feedback enhancement brings little improvement for the UEs having long transmission pause since the CQI feedback is not valid when the Node B schedules. In contrast, frequent CQI feedback will cause unnecessary physical resource and power consumption. We propose to study the CQI feedback enhancement for UEs in CELL-DCH state only.
· HSPA control channel efficiency optimization
HSPA control channel efficiency optimization is used to improve the control channel efficiency via introducing flexible relationship between the traffic channel and the associated control channels. If this optimization applies to single carrier HSPA, RF tuning is needed after decoding the control channel allocating physical resources of the traffic channel and before transmitting/receiving the corresponding feedback when the traffic channel and the associated control channels are on different carriers. As a consequence, the Node B cannot perform scheduling during the UE RF tuning. The peak rate of the single carrier HSPA UE is decreased and the complexity of Node B scheduling and UE implementation is increased. We propose to restrict the study of HSPA control channel efficiency optimization to multi-carrier HSPA which is applied to UEs in CELL-DCH state only.
· HSPA signalling enhancements for more efficient resource usage

HSPA signalling enhancements for more efficient resource usage is focused on non-rectangular resource allocation in order to improve the peak data rate and throughput of UE. Generally, the peak rate of UEs in CELL-FACH state is not high, so we propose to study HSPA signalling enhancements for more efficient resource usage for UEs in CELL-DCH state only.
Proposal 3: Studies on the enhancements in this SI shall be restricted to UEs in CELL-DCH state.
Besides, as analyzed above for HSPA control channel efficiency optimization, we further have the following proposal 4.
Proposal 4: Study on HSPA control channel efficiency optimization shall be restricted to multi-carrier HSPA.
For the three possible enhancements in this SI, we have the following proposals for each of them respectively.
· CQI feedback enhancement
To increase the CQI feedback frequency in order to facilitate the Node B scheduling can improve the AMC accuracy but also consume more physical resources for CQI feedback. The gain of the CQI feedback enhancement needs to be evaluated via simulation results.
Proposal 5: Simulation results for CQI feedback enhancement shall be provided to show the gain of each new method. 
· HSPA control channel efficiency optimization
The goal of HSPA control channel efficiency optimization is to study the feasibility and merits of introducing flexible relationship between the traffic channel and the associated control channels. HS-SCCH and associated HS-SICH are on the same carrier for single carrier HSDPA and are configured by higher layer signalling for MC-HSDPA. E-AGCH and E-HICH which control the same E-PUCH are allocated on the same carrier for HSUPA and MC-HSUPA. From network perspective, the configuration of these control channels should take these relationships into account. So we propose these relationships remain unchanged for HSPA control channel efficiency optimization.
Proposal 6: HSPA control channel efficiency optimization shall not change the relationship of the carrier(s) on which HS-SCCH and associated HS-SICH are located. 
Proposal 7: E-AGCH and E-HICH which control the same E-PUCH shall be allocated on the same carrier for HSPA control channel efficiency optimization.
· HSPA signalling enhancements for more efficient resource usage

Only rectangular resource can be allocated for both downlink and uplink which limit the peak data rate under typical configuration. So it is necessary to consider non-rectangular resource allocation for both downlink and uplink.
Proposal 8: Consider non-rectangular resource allocation for both downlink and uplink.
3. Conclusion
In this contribution, we provide our initial considerations on the study item of HSPA feedback and signalling efficiency enhancements and give the following proposals :

Proposal 1: All the enhancements shall be backward compatible.

Proposal 2: The starting point of the analysis shall be the Rel-10 air-interface.

Proposal 3: Studies on the enhancements in this SI shall be restricted to UEs in CELL-DCH state.

Proposal 4: Study on HSPA control channel efficiency optimization shall be restricted to multi-carrier HSPA.

Proposal 5: Simulation results for CQI feedback enhancement shall be provided to show the gain of each new method. 

Proposal 6: HSPA control channel efficiency optimization shall not change the relationship of the carrier(s) on which HS-SCCH and associated HS-SICH are located. 
Proposal 7: E-AGCH and E-HICH which control the same E-PUCH shall be allocated on the same carrier for HSPA control channel efficiency optimization.

Proposal 8: Consider non-rectangular resource allocation for both downlink and uplink.
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