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1. Introduction 
A Work Item for dual-cell HSDPA operation was approved at RAN#40 in [1]. In this document we discuss some supplemental opinion for the design of HS-DPCCH in [2] to support dual-cell operation. 
2. HS-DPCCH aspects

Option A: In case CQI is not transmitted in every subframe
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Figure 1: Offset CQI reporting patterns
In many cases CQI does not need to be transmitted in every subframe. If a reporting periodicity greater than one subframe is configured, a subframe offset could be applied to the CQI reporting pattern for one of the cells so that the CQI reports for the two cells never occur in the same subframes.
The timing relation of CQI is as follows:
For k > 0 when DTX_DRX_STATUS is not TRUE, the UE shall transmit the CQI value in each subframe that starts m(256 chips after the start of the associated uplink DPCCH frame with m fulfilling:
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We propose offset1 and offset2 might be assigned smartly in different situations.
The timing relation of CQI in CPC mode is similar as above.
Option B: In case data of downlink is transfered on each carrier alternatively
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Figure 2: Offset CQI reporting patterns
In case Node B transmits the data only on one carrier alternatively, there is a multi-user diversity gain. The diagram of CQI pattern is similar as option A. 
The timing relation of CQI is as follows:
For k > 0 when DTX_DRX_STATUS is not TRUE, the UE shall transmit the CQI value in each subframe that starts m(256 chips after the start of the associated uplink DPCCH frame with m fulfilling:
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The timing relation of CQI in CPC mode is similar as above.
Option C: Only one HS-DPCCH, using both a combined ACK/NACK and a combined CQI for cell 1 and cell 2, only in non MIMO mode
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Figure 3: Combined ACK/NACK and combined CQI for cell 1 and cell 2

In this case, in order to reduce the impact of CM value to the most extent, we propose ACK/NACK is coded using the same way as in MIMO mode. The HARQ acknowledgement message to be transmitted shall be coded to 10 bits as shown in Table 1. The output is denoted w0, w1,…w9. The advantage of this design is that there is no reduction in ACK/NACK detection.
Table 1:  Combined channel coding of HARQ-ACK in Dual-Cell HSDPA operation
	HARQ-ACK
message to be transmitted
	w0
	w1
	w2
	w3
	w4
	w5
	w6
	w7
	w8
	w9

	HARQ-ACK in response to two scheduled transport blocks

	Response to primary transport block
	Response to secondary transport block
	

	ACK
	ACK
	1
	0
	1
	0
	1
	1
	1
	1
	0
	1

	ACK
	NACK
	1
	1
	0
	1
	0
	1
	0
	1
	1
	1

	NACK
	ACK
	0
	1
	1
	1
	1
	0
	1
	0
	1
	1

	NACK
	NACK
	1
	0
	0
	1
	0
	0
	1
	0
	0
	0

	PRE/POST indication

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0

	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0


In this case, we propose CQI is coded using a (20,10) code by replacing the two pre-coding bits as in MIMO mode. There are 5bits CQI information for each carrier. The drawback of this design is the reduction in CQI redundancy.
The code words of the (20,10) code are a linear combination of the 10 basis sequences denoted Mi,n defined in the table 2 below.

Table 2: Basis sequences for channel encoding of combined CQI reports

	i
	Mi,0
	Mi,1
	Mi,2
	Mi,3
	Mi,4
	Mi,5
	Mi,6
	Mi,7
	Mi,8
	Mi,9
	Mi,10

	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	4
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	5
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	6
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1

	7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1

	8
	1
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1

	9
	1
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1

	10
	0
	1
	1
	0
	1
	0
	0
	0
	1
	1
	1

	11
	1
	0
	1
	1
	0
	1
	0
	0
	0
	1
	0

	12
	1
	1
	0
	1
	1
	0
	1
	0
	0
	0
	0

	13
	1
	1
	1
	0
	1
	1
	0
	1
	0
	0
	0

	14
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0
	1

	15
	0
	0
	1
	1
	1
	0
	1
	1
	0
	1
	0

	16
	0
	0
	0
	1
	1
	1
	0
	1
	1
	0
	1

	17
	1
	0
	0
	0
	1
	1
	1
	0
	1
	1
	1

	18
	0
	1
	0
	0
	0
	1
	1
	1
	0
	1
	0

	19
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1


The output code word bits bi are given by:
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where i = 0, …, 19.
One point we have to emphasize is that this option can only be adopted in non-MIMO mode in DC-HSDPA operation. In the situation Node B decides to transmit the HS-PDSCHs only on one carrier alternatively, we propose the HARQ indicator of the carrier which transmits DTX must be NACK.
The advantage of this design is obvious, the cubic metric value is the same as one HS-DPCCH channel, so the impact to CM value is neglectable. Furthermore, one HS-SCCH on the supplemental carrier can be reduced. When turning to  the case in MIMO mode, there is only a need to add a second HS-DPCCH as the first one.
3. Conclusions

Proposal  For the purpose of reducing the impact of CM vaule, in cases a CQI reporting periodicity greater than one subframe is configured, we prefer that a subframe offset could be applied to the CQI reporting pattern for one of the cells. On the other hand, if CQI need to be transmitted in every subframe, a combined coding for ACK/NACK or CQI as in MIMO mode is proposed.
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