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1 Introduction
In order to support the dual-cell HSDPA, the additional HS-DPCCH is introduced to transmit HARQ ACK/NACK and CQI of secondary serving HS-DSCH cells. It is a very simple and straight forward approach but there was a concern that it may decrease the coverage of uplink channel [1]. Therefore, we investigate some possible methods of transmitting CQIs to mitigate the above concern. 
2 Avoidance of simultaneous CQI transmission
2.1 CQI transmission at a different timing
In the last  meeting, it was discussed that two CQIs are transmitted at a different timing to avoid transmitting two CQIs at the same subframe but the detailed scheme has not been decided as follows [2] [3].
· TBD whether to have one or to have a possibility for two different CQI feedback cycles

· TBD whether to have an optional time offset between the two CQI feedback cycles

Given that the same data stream is transmitted from two cells, there seems no need to define two different CQI feedback cycles.  Instead, a time offset could be used to enable the UE to transmit two CQIs at a different timing in case when CQI feedback cycle is larger than 1. However, one thing to be issued is that sending CQI at the different subframe may increase the wake-up time when the UE enters DTX operation. Therefore, it is proposed that the time offset is not applied if UE enters DTX operation. Since DTX operation is activated and deactivated dynamically, it would be simple that CQI offset is applied depending on DTX_DRX_STATUS which is configured by RRC signaling or HS-SCCH order for the DTX activation.

2.2 Dropping a CQI transmission
In this section, we investigate a method of reducing CQI transmission when two CQIs are supposed to be transmitted in the same sub-frame. 

When the UE measures CQI1 and CQI2 as very different, e.g. CQI1 is very high and CQI2 is very low, transmitting both CQIs might be inefficient from the scheduler point of view. That is, though it is totally subject to scheduler behaviour, the scheduler is likely to schedule the UE on cell 1 rather than on cell 2. In this case, dropping CQI2 would avoid unnecessary or less meaningful uplink transmission without the degradation in performance. From this perspective, it is proposed that the UE drops the worse CQI if the difference is large.
3 CQI transmission in case of maximum power limit
In this section, we investigate how to reduce the CQI transmit power when the two CQIs are supposed to be transmitted in the same sub-frame and the total UE transmit power exceeds the maximum allowed value.

For E-DCH, if the total UE transmit power would exceed the maximum allowed value, the UE shall firstly reduce the E-DPDCH gain factor so that the total transmit power would be equal to the maximum allowed power.
The similar concept could be adopted on CQI transmission for dual-cell HSDPA. That is, the UE would firstly reduce one of the gain factors for the CQI transmission so that the total transmit power would be equal to the maximum allowed power.
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Figure 1. Left: power scaling as of today, Right: unequal power scaling (reduce one of the CQI transmit power firstly)
Figure 1 represents the power scaling as of today and unequal power scaling of CQI1 and CQI2In the case of equal power scaling, the power ratio between HS-DPCCH1and DPCCH, and between HS-DPCCH2 and DPCCH remains as the same even before and after the power reduction. (shown in the left-hand figure) In some case, after the power reduction, the reliability of both CQIs might be degraded due to the reduced power for both CQIs.
On the contrary, in the case of unequal power scaling, the power ratio between HS-DPCCH1and DPCCH, and between HS-DPCCH2 and DPCCH would be changed before and after the power reduction. (shown in the right-hand figure) In this example, HS-DPCCH2 is scaled down firstly. However, it depends on the CQI level or alternates per each transmission time. The main benefit of the unequal power scaling would be that the reliability of at least one CQI can be maintained. 
4 Conclusion
Proposal 1: In case when CQI feedback cycle is larger than 1, a time offset can be used except the case that the UE enters DTX operation
Proposal 2: If the UE is configured to transmit CQI1 and CQI2 simultaneously, drop either CQI1 or CQI2 when the two CQIs are very different.
Proposal 3: For the power limited UE, apply unequal power scaling, i.e. to reduce one of the CQI transmit power firstly.
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