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1. Introduction
In previous RAN1 meetings, the following agreements on DRX in MC-HSUPA were reached:
· Control channel DRX should be supported in MC-HSUPA.
· For HS-SCCH or E-AGCH monitoring, the activation and deactivation status of DRX is always identical for all the carriers. The DRX (de)activation order carried by HS-SCCH is effective for all carriers.

· Parameter UE_DRX_Enabled should be maintained per UE.

· Parameter E_AGCH_DRX_Active also should be maintained per UE.

· Parameters of DRX pattern should be shared by all carriers of MC-HSUPA.
The following open issues are FFS:

· How to maintain the DRX timers (Inactivity Threshold for HS-SCCH DRX cycle and E_AGCH_Inactivity_Monitor_Threshold)? 

· Per carrier

· Per UE

· The detail of DRX operation of HS-SCCH and E-AGCH monitoring

In this contribution, we give our analysis and suggestions on the above open issues. 
2. Discussion
2.1. DRX Timer Maintenance
For LCR TDD MC-HSUPA and MC-HSDPA, UE needs to monitor all the control channels on the carriers configured by RRC signalling. However, in the following scenarios, the Node B may stop scheduling multi-carrier capability UE on certain carrier(s) when:

· The UE is power-limited. Note that no new UE power classes are introduced for MC-HSUPA.
· The load of the carrier is so heavy that the Node B has to stop scheduling some UEs on the carrier. 
· Freeing unused resources to improve the admission control.
Based on the situations above, there is a high possibility that one multi-carrier capability UE can only receive scheduling grants on fewer carrier(s) than the carriers configured by higher layers. In this case, the UE can stop monitoring control channels on some un-scheduled carriers to save power consumption. There may be two methods to achieve the power saving:

· Node B deactivate some un-scheduled carrier(s) via physical layer signalling

· The DRX timer is maintain by the UE on a per-carrier basis

Since we have already reached the agreement that no physical layer signalling (e.g. HS-SCCH orders) for activation and deactivation of UL carriers is introduced for MC-HSUPA. In order to achieve power saving, the DRX operation of UE needs to be independent for each carrier when DRX is activated, and this conclusion is applicable for both uplink and downlink. 

Propasal1: When DRX is activated, the DRX timer (Inactivity Threshold for HS-SCCH DRX cycle and E_AGCH_Inactivity_Monitor_Threshold) shall to be maintained independently for each carrier.

2.2. DRX operation when DRX is activated
2.2.1 HS-SCCH DRX

Based on proposal 1, when HS-SCCH DRX is activated and the timer Inactivity Threshold for HS-SCCH DRX cycle is configured by higher layers, the UE shall maintain the timer for each carrier. This timer shall be started or restarted in the same subframe as the HS-SICH corresponding to an HS-PDSCH reception.

The UE is required to monitor the HS-SCCHs in the UE’s HS-SCCH set continuously on the carrier where the timer is running. The UE shall only monitor the HS-SCCH subframes in the HS-SCCH reception pattern on the carrier where the timer is expired.

Propasal2: When HS-SCCH DRX is activated, the timer Inactivity Threshold for HS-SCCH DRX cycle is maintained independently for each carrier.

2.2.2 E-AGCH DRX
Based on proposal1, when E-AGCH DRX is activated, the UE shall maintain the timer E_AGCH_Inactivity_Monitor_Threshold for each carrier.  The UE shall monitor the E-AGCH set continuously on the carrier until the subframe when the timer E_AGCH_Inactivity_Monitor_Threshold of this carrier is expired.  The UE shall start to monitor the E-AGCH in the E-AGCH reception pattern from the next subframe when the timer of this carrier is expired.
Proposal3: When E-AGCH DRX is activated, the timer E_AGCH_Inactivity_Monitor_Threshold is maintained independently for each carrier.
The timer shall be started or restarted in the same subframe as the UE receives a scheduling grant on E-AGCH of this carrier.
Proposal4: The timer E_AGCH_Inactivity_Monitor_Threshold shall be started or restarted in the same subframe as the UE receives a scheduling grant on E-AGCH of this carrier.

When TEBS becomes larger than zero, the UE shall restart the timer E_AGCH_Inactivity_Monitor_Threshold for all the carriers after sending scheduling information indicating that the TEBS is larger than zero.
Propasal5: When TEBS becomes larger than zero, the UE shall restart the timer E_AGCH_Inactivity_Monitor_Threshold for all the carriers after sending scheduling information indicating that the TEBS is larger than zero.
3. Conclusion
Based on our analysis, we give our proposals:
Propasal1: When DRX is activated, the DRX timer (Inactivity Threshold for HS-SCCH DRX cycle and E_AGCH_Inactivity_Monitor_Threshold) shall to be maintained independently for each carrier.

Propasal2: When HS-SCCH DRX is activated, the timer Inactivity Threshold for HS-SCCH DRX cycle is maintained independently for each carrier.

Proposal3: When E-AGCH DRX is activated, the timer E_AGCH_Inactivity_Monitor_Threshold is maintained independently for each carrier.
Proposal4: The timer E_AGCH_Inactivity_Monitor_Threshold shall be started or restarted in the same subframe as the UE receives a scheduling grant on E-AGCH of this carrier.

Propasal5: When TEBS becomes larger than zero, the UE shall restart the timer E_AGCH_Inactivity_Monitor_Threshold for all the carriers after sending scheduling information indicating that the TEBS is larger than zero.
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