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1 Introduction
The RAN#45 plenary meeting approved a new RAN1 work item termed as “1.28Mcps TDD Multi-carrier HSUPA” [1]. According to the agreement of RAN1 meeting #60bis and MC-HSUPA email discussion, the DRX procedure has not reach consensus. This contribution gives some analysis on MC-HSUPA DRX procedure.
2 Control channel DRX in MC-HUSPA
The purpose of introduce control channel DRX in HSPA+ is that discontinuous downlink control channel reception can reduce the UE Receiver power consumption. In RAN1 email discussion, it has been agreed that control channel DRX should be introduced to MC-HSUPA.
In MC-HSDPA/MC-HSUPA, all DL carriers share the same digital baseband and RF chain, and three kinds of DRX mechanisms in MC-HSUPA could be introduced:

1) DRX maintained per UE
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Figure1. UE level DRX in MC-HSDPA/MC-HSUPA

If DRX pattern is maintained on a per UE level, UE only needs to be active to receive control channels in the receive occasions. Other time, UE DL receiver can fall to asleep for energy saving purpose. 
2) Independent carrier level DRX control
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Figure2. DRX status is maintained per carrier separately. 

Figure 2 shows the DRX maintained by network on per carrier case. Even if one carrier is not in DRX mode, UE DL receivers shall enter the receive status, which can not save the UE DL receiver energy.
3) all control channels in DRX mode maintain the same DRX pattern
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Figure3. All control channels in DRX mode maintain the same DRX pattern. 

In figure 3, different control channel can be configured to operate in either DRX mode or non-DRX mode. All control channel in DRX mode should use the same DRX pattern which is configured by network on a per UE level. Control channels not in DRX mode should listen to the control channels in a continuous manner. Option 3 is a tradeoff of option 1(UE level DRX control) and option 2(independent carrier level DRX control)
No matter which option is chosen, when UE need to receive DL control channel, both the DL RF and baseband should be in operation. The difference among option 1), 2), 3) is the number of carriers for control channel decoding. Compared with the power consumption of RF, the power consumption of baseband decoding is relatively small. So, we advise the control channel DRX status in MC-HSUPA should be maintained per UE.
Proposal 1: When HS-SCCH DRX is configured for MC-HSDPA/MC-HSUPA UE, the DRX of all HS-SCCH should be triggered simultaneously.
Proposal 2: When E-AGCH DRX is configured for MC-HSUPA UE, the DRX of all E-AGCH should be triggered simultaneously.
3 Proposal
Proposal 1: When HS-SCCH DRX is configured for MC-HSDPA/MC-HSUPA UE, the DRX of all HS-SCCH should be triggered simultaneously.
Proposal 2: When E-AGCH DRX is configured for MC-HSUPA UE, the DRX of all E-AGCH should be triggered simultaneously.
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