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1 Introduction
CPC was introduced in Rel-8 including control channel DRX and semi-persistent scheduling transmission. From the backward compatibility perspective, CPC shall be considered in MC-HSUPA for LCR TDD. During RAN1#59 meeting, it was agreed that when MC-HSUPA operation is configured for one UE, SPS operation shall be configured on max 1 carrier. In this document, we discuss some other issues regarding CPC in MC-HSUPA.
2 Discussion
2.1 DRX
Pre-release 8 UEs are required to monitor HS-SCCH and E-AGCH continuously. In order to reduce the power consumption, control channel DRX was introduced. In MC-HSUPA, since the power consumption increases compared to SC-HSUPA, it is necessary to save the UE’s power as much as possible.

In 3GPP RAN1#60 meeting, it was agreed that no physical layer signaling (e.g. HS-SCCH orders) for activation and deactivation of UL carriers is introduced. So control channel DRX is proposed to be used to save the UE’s power.
Proposal 1：Control channel DRX shall be introduced in MC-HSUPA.
2.2 SPS
E-AGCH type 2 was introduced to support semi-persistent E-DCH scheduling transmission. Compared with legacy E-AGCH, i.e. E-AGCH type1, the information length of E-AGCH type 2 is 4-7 bits longer. It was agreed that when MC-HSUPA and uplink SPS are configured, SPS shall be configured on only one carrier. When MC-HSUPA and uplink SPS are both configured, there are two options regarding E-AGCH type:
(1) Only E-AGCH type 2 is used
(2) E-AGCH type2 is used to schedule E-PUCH on the carrier which uplink SPS is configured while E-AGCH type1 is used to schedule E-PUCH on the other carriers
Because SPS is configured by RRC signalling and the carrier(s) where the E-AGCH/E-HICH and the E-PUCH are allocated is also configured by higher layer signalling, the E-AGCH type for all the carriers is semi-static. From the decoding complexity perspective, the two options have little differences.
Considering the length of E-AGCH type1 is shorter than E-AGCH type2, the required transmit power of E-AGCH type2 is relatively higher to satisfy the same BLER target. In the case when SPS is not configured for any UE on a certain carrier, option 1 causes waste of power and increase of interference. 
Proposal 2：For the UE when MC-HSUPA and uplink SPS are configured, E-AGCH type2 is used to schedule E-PUCH on the carrier which uplink SPS is configured while E-AGCH type1 is used to schedule E-PUCH on the carriers which uplink SPS is not configured.

3 Conclusion

Based on our analysis, we provide the following considerations: 
Proposal 1：Control channel DRX shall be introduced in MC-HSUPA.
Proposal 2：For the UE when MC-HSUPA and uplink SPS are configured, E-AGCH type2 is used to schedule E-PUCH on the carrier which uplink SPS is configured while E-AGCH type1 is used to schedule E-PUCH on the carriers which uplink SPS is not configured.
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