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1 Introduction
At the RAN#54 meeting, the study item “HSPA feedback and Signalling Efficiency Enhancements for LCR TDD” was approved. It has the following three enhancements.
(1)  CQI feedback enhancement
· Evaluate the impact the discontinuous CQI feedback will create
· If needed, find out how to solve the problem the discontinuous CQI feedback will create
· Evaluate how much gain will be obtained with the new methods
(2)  HSPA control channel efficiency optimisation

· find out the new methods for increasing the HSPA control channel efficiency.
· Evaluate how much gain will be obtained with the new methods
(3) HSPA signalling enhancements for more efficient resource usage
· find out the new methods for more efficient HSPA resource usage
· Evaluate how much gain will be obtained with the new methods
At the RAN1#68 meeting, the following agreements associated with the HSPA control channel efficiency optimisation were made. 

·  Study on HSPA control channel efficiency optimization shall be restricted to multi-carrier HSPA
·  The Release 10 association between the HS-SCCH and the HS-SICH remains unchanged

In the contribution, the methods for improving the Multi-Carrier HSPA control channel efficiency are studied based on the above agreements.
2 MC-HSDPA control channel efficiency improvement
The mapping relationship between the traffic channel and the associated control channel is configured by RNC for MC-HSDPA. When no UE is scheduled on one carrier, the control channel associated with the traffic channel on this carrier is spare. But it can’t be used for the traffic channel on another carrier. In order to improve the MC-HSDPA control channel efficiency, it’s better to add the carrier number field on HS-SCCH to indicate to a UE the scheduled carrier.

There are 9 HS-SCCH types. Among them, HS-SCCH types 2 and 6 are used to allocate the semi-persistent resource to a UE. Because the semi-persistent resource allocation is supported on only one carrier of a MC-HSDPA UE, therefore the HS-SCCH types 2 and 6 have no need to support the carrier number field. Based on the above analysis, the following proposal is suggested.

Proposal 1: The carrier number field is added on the HS-SCCH types 1,3,4,5,7,8 and 9 to indicate to a UE the scheduled carrier.

How to add the carrier number field on HS-SCCH can be left FFS.
3 HSUPA control channel efficiency improvement

The traffic channel and the associated control channel are on the same carrier for multi-carrier HSUPA. When no UE is scheduled on one carrier, the control channel associated with the traffic channel on this carrier is spare. But it can’t be used for the traffic channel on another carrier. In order to improve the MC-HSDPA control channel efficiency, E-AGCH needs to add the carrier number field to indicate to UE the scheduled carrier.
There are two E-AGCH types: one for the scheduled resource allocation for both SC-HSDPA and MC-HSDPA, the other for the semi-persistent resource allocation or the scheduled resource allocation in the MU-MIMO mode in SC-HSDPA. Therefore, E-AGCH type 2 has no need to support the carrier number field. Based on the above analysis, the following proposal is suggested.
Proposal 2: E-AGCH type 1 needs to support the carrier number field to indicate to a UE the scheduled carrier.
How to add the carrier number field on E-AGCH type 1 can be left FFS.
4 Conclusion
The methods for improving the control channel efficiency are studied and the following proposals are suggested.
Proposal 1: The carrier number field is added on the HS-SCCH types 1,3,4,5,7,8 and 9 to indicate to a UE the scheduled carrier.

Proposal 2: E-AGCH type 1 needs to support the carrier number field to indicate to a UE the scheduled carrier.













