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1 Introduction
In order to improve the peak rate and throughput of a single carrier HSPA UE, the multi-carrier HSDPA and the multi-carrier HSUPA are introduced respectively in Release 9 and Release 10. But due to the limited time planned for the projects MC HSDPA and MC HSUPA, some open issues are left for the further study. In order to solve these open issues on the existing MC HSPA, the multi-carrier HSPA enhancement is suggested to be done in Release 11 in the contribution.
In the following sections, the open issues on the existing MC HSPA are listed and discussed.
2 Open issues on Existing MC HSPA
The existing MC HSDPA specification has the following limitations:

(1) The HS-PDSCH on one carrier has the associated HS-SCCH and HS-SICH to carry the downlink and uplink control information respectively. The associated HS-SCCH and HS-SICH are on the same carrier. The HS-SCCH and HS-SICH associated with the HS-PDSCH on one carrier can NOT be used to carry the control information for the HS-PDSCH on another carrier. If there are only few UEs on one carrier, the control channel for this carrier has low efficiency. Therefore, the control channel efficiency needs to be improved.
(2) During the HSDPA procedure, UE sends the CQI information to NodeB on HS-SICH. During the scheduling interrupt, no CQI information can be sent to NodeB. In the first several sub-frame after the interrupt, NodeB has no most recent CQI information to direct the accurate scheduling of UE, resulting the loss of the frequency spectrum efficiency. Due to the data bursty performance in the PS service, the CQI reporting method shall be improved in order to raise the peak rate and throughput of UE.
The existing MC HSUPA specification has the following limitations:

(1) The E-PUCH on one carrier has the associated E-AGCH and E-HICH on the same carrier to carry the related control information. The E-AGCH and E-HICH associated with the E-PUCH on one carrier can NOT be used to carry the control information for the E-PUCH on another carrier. If there are only few UEs on one carrier, the control channel for this carrier has low efficiency. Therefore, the control channel efficiency needs to be improved.

Based on the above analysis, the following proposal is suggested.

Proposal 1: The multi-carrier HSPA enhancement is suggested to be done in Release 11 to improve the frequency spectrum efficiency further.
3 Conclusion
The open issues on the existing multi-carrier HSPA specification are listed and the multi-carrier HSPA enhancement is suggested to be done in Release 11 in the contribution. The following proposal is desired to be accepted.
Proposal 1: The multi-carrier HSPA enhancement is suggested to be done in Release 11 to improve the frequency spectrum efficiency further.












