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1 Introduction
In the last RAN1 meeting, MC-HSPA evolution was discussed. In this document, we provide our considerations on DC-HSUPA operation and propose the work assumption & scope. 
2 Physical layer considerations
2.1 DL control channel overhead
E-DCH related downlink control channels (E-AGCH, E-RGCH/E-HICH) for 2 uplink carriers are needed for DC-HSUPA.  Although these control channels could be independently sent on corresponding downlink carrier the same way as SC-HSUPA, it is also worth considering sending control channels only on a single DL carrier to simplify UE reception and reduce overhead. For example: 

· The AG information for 2 uplink carriers are sent in a single DL carrier, and distinguished by different E-RNTIs (TDM), or different channelization code (CDM). The AG information of 2 uplink carriers could also be jointly encoded in one E-AGCH subframe. New encoding scheme could be considered for E-AGCH. 
· The RG/HI information for both uplink carriers are sent in a single DL carrier by two pairs of signature sequence, each for one uplink carrier. It is considered the joint encoding scheme can also be applied for E-RGCH/E-HICH subframe to bear the RG/HI information for both uplink carriers. 
2.2 UL control channel overhead
· HS-DPCCH could be still sent on a single UL carrier with joint encoding.
· It is beneficial to send E-DPCCH independently with corresponding E-DPDCH transmission per uplink carrier. E-DPCCH shall be needed for channel estimation, when power boosting happens. 
2.3 Power control for DC-HSUPA operation
Two TPC commands in downlink F-DPCH will be needed for the power control of two uplink DPCCHs in DC-HSUPA operation. The TPC commands can be transmitted by the following way:

· Option1: In two corresponding DL carriers independently, the same way as SC-HSUPA. 

· Option2: In a single DL carrier. The two TPC in downlink F-DPCH could be transmitted in a single DL carrier, e.g. anchor carrier. The second F-DPCH shall be configured for the UE. Only one TPC in uplink DPCCH may be needed for the power control of two F-DPCH, since they are transmitted almost simultaneously and in the same DL carrier.
2.4 DC-HSUPA Interference Reduction
Uplink control channel interference needs to be reduced when UE operates in DC-HSUPA mode. The following way could be considered:

· Deactivate DC-HSUPA operation. When UE has no enough data to be transmitted, timely deactivating 2nd uplink carrier is helpful to uplink interference reduction. HS-SCCH order remains a fast and straightforward way to activate/deactivate DC-HSUPA operation. Alternatively, UE might decide the deactivation according to, e.g. data buffer status, and deactivate 2nd uplink carrier to reduce interference rapidly. UE could inform Node B the deactivation through SI information.
· CPC is also a straightforward way to reduce uplink interference when UE temporarily has no data to be transmitted on any one uplink carrier.
2.5 Timing for 2 uplink carriers
It seems that there are no obvious benefits to configure different uplink timing. Different uplink timing will result in different CFN of the 2 uplink carriers. This will have impact on scheduling and CPC, and additional complexity is introduced. To simplify uplink timing relation of the two uplink carriers, the same F-DPCH could be applied for the 2 uplink carriers.
3 High layer considerations

3.1 SI report and HAPPY BIT report
The serving cells on both carriers belong to the same sector. It is considered that the work assumptions for uplink scheduling as a joint MAC buffer for both uplink carrier and independent HARQ entity for each uplink carrier which simplifies the scheduling implementation.

Taking account into the different uplink load and power sharing in UE, the UPH info for each carrier should be reported to Node B in a joint or disjoint manner for the two carriers. It is possible to occur the different set value of HAPPY BIT in each carrier because there are three criteria for  decision of happy bit value and the different uplink load and scheduling grant value in each carrier. So the SI and HAPPT BIT report should be studied further in DC-HSUPA scenario.  
3.2 Active set
The active set definition has no change for DC-HSDPA which only includes the legacy single carrier active set on the anchor carrier due to no soft combining on the supplementary carrier. However, the soft combining is important for uplink radio link, i.e., for E-DCH radio link due to big impact on the uplink system capacity loss result of the uplink interference in cell boundary. Thus it seems necessary to keep the supplementary carrier into active set in order to keep soft combining and UL interference control. Two possible options have been identified:

1. The active set is the aggregate of the legacy single carrier active set on the anchor carrier and the supplementary carrier. It needs to consider extending the active set size. 
2. There are two independent active sets for anchor and supplementary carrier as the different coverage of the two carriers and also taking account into soft combining for UL data and UL interference control.
The option that will have a minimum overall impact on the specifications can be adopted.
3.3 Measurement report
The decision of active set update and serving cell change are made according to measurement results. And it seems the supplementary carrier should be monitored by UE due to UL MDC for HSUPA in each carrier.
So there are some issues to be considered:

· Whether the compress mode should be activate when the supplementary carrier or the third carrier is monitored by UE?

· Whether the event could be triggered by supplementary carrier?
· How to define the neighbor cell list?

4 Conclusion 

In this contribution we discussed physical layer and high layer considerations on DC-HSUPA. We kindly propose RAN1 to take into account the implementation complexity and consider DC-HSUPA.
Proposals: 
It is proposed:

1. The working assumptions of DC-HSUPA are the following:

· The two carriers are adjacent carriers.
2. It needs to consider the downlink channels design assoiated E-DCH and evaluate its perfromance in DC-HSUPA such as: E-AGCH, E-HICH/RGCH, F-DPCH.
3. It needs to consider the enhancement of mobility procedure in DC-HSUPA such as active set extension, measurement improvement.
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