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Justification *

During the application of HSPA, some questions occurred and needed to be solved, such as how to solve the problem the discontinuous CQI feedback will create, how to increase the control channel efficiency and how to increase the HSPA resource efficiency. Due to the fact that multi-carrier HSPA is backward compatible with HSPA, the same questions also exist in multi-carrier HSPA. Some typical questions are illustrated below:

CQI feedback enhancement
In order to make NodeB HSDPA scheduler adapt to the instant wireless channel of UE, CQI is measured by UE and fed back to NodeB on HS-SICH. Due to the fact that UE may be scheduled discontinuously, the CQI may be fed back discontinuously. During the CQI feedback interval, NodeB has no accurate knowledge about the instant wireless channel of UE and thus can not make the accurate scheduling decision. In FDD, the HS-DSCH TTI is 2-ms while in LCR TDD the HS-DSCH TTI is 5ms. It’s more urgent in LCR TDD to improve the CQI feedback. In the field test of HSDPA in LCR TDD, the discontinuous CQI feedback will make the peak data rate drop obviously. In some scenarios, the throughput of UE will drop by 10% or more. In order to improve the downlink peak data rate and throughput of UE, the corresponding study shall be done in RAN1 to evaluate the impact the discontinuous CQI feedback will create and if needed find out how to solve the problem the discontinuous CQI feedback will create and evaluate how much gain will be obtained. 
HSPA control channel efficiency optimization
For HSPA and multi-carrier HSPA, the mapping relationship between the traffic channel and the associated control channel limits the control channel efficiency. The traffic channel and the associated control channel are on the same carrier for multi-carrier HSUPA. The mapping relationship between the traffic channel and the associated control channel is configured by RNC for multi-carrier 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 not be used for the traffic channel on another carrier. In LCR TDD, one HSPA control channel, HS-SCCH or E-AGCH, occupies 1 SF=8 OVSF code while in FDD one control channel occupies 1 SF=128 (HS-SCCH ) or SF=256 (E-AGCH) OVSF code. It’s more urgent in LCR TDD to improve the HSPA control channel efficiency. Therefore, the corresponding study shall be done in RAN1 to find out how to improve the HSPA control channel efficiency.

HSPA signalling enhancements for more efficient resource usage
For HSPA and multi-carrier HSPA, Node B can only schedule the rectangular resource to UE, which may result in the low HSPA resource efficiency in some scenarios. For example, when UE is scheduled and the HSPA resource left is not rectangular, the left HSPA resource can not be used fully. The minimum code unit for HS-PDSCH is 1 SF=16 OVSF code while in TDD the minimum code unit for HS-PDSCH is 1 SF=8 code because of the default K=8 midamble shifts in DL in LCR TDD. It’s more urgent in LCR TDD to improve the HSPA resource efficient. Therefore, in order to improve the peak data rate and throughput of UE, the corresponding study shall be done in RAN1 to find out how to improve the HSPA resource efficiency.

Based on the above analysis, the study on HSPA and Multi-carrier HSPA enhancement for the above questions is recommended in this study item.
4
Objective *

Study the feasibility and merits of the following HSPA 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.
Furthermore, the impact of the above HSPA enhancements on the existing specifications, the implementation complexity and backward compatibility should be taken into account.
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