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1    Introduction
In Jeju meeting, CQI reporting procedure in Dual-cell HSDPA operation was discussed. In this contribution, we further evaluate this issue and give our consideration on the CQI reporting procedure.  

2 Discussion
In the document [1], if Secondary_Serving_HS-DSCH_Cell_Active is not 0, for k > 2ms*N_cqi_transmit, UE will transmit both CQI on HS-DPCCH1 with the following procedure:  
For k > 2ms*N_cqi_transmit, the UE shall transmit the CQI value corresponding to the secondary serving HS-DSCH cell on the primary HS-DPCCH channel, denoted by HS-DPCCH1 in [3], with a time offset equal to CQI_offset_sign*N_cqi_transmit subframes relative to the timing for the CQI transmission corresponding to the serving HS-DSCH cell, where CQI_offset_sign = sign(
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) in case DTX_DRX_STATUS is TRUE, where 
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 is defined in 6C.3, otherwise CQI_offset_sign = +1.
When DTX_DRX_STATUS is TRUE, the transmitting position of CQI corresponding to the secondary carrier is determined by sign (
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) for least disruption to the DTX cycle in terms of reducing the DPCCH transmission time. 
As defined in [2], the time offset between the start of HS-SCCH discontinuous reception radio frame CFN_DRX n and the start of the uplink DPCCH of CFN n is
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So the time offset between the HS-DPCCH discontinuous transmission radio frame of CFN_DRX n and the start of the uplink DPCCH of CFN n is
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, where:
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If CQI transmission happens during DPCCH burst pattern, the number of transmitted DPCCH slot shall be different with different configured parameters. For example, when N_cqi_transmit=1, DPCCH burst length=1,
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, the actual DPCCH transmission with different CQI_offset_sign is shown in figure 1. The preamble and postamble are included. The CQI corresponding to the anchor carrier is denoted as CQI1, and CQI corresponding to the secondary carrier is denoted as CQI2. 
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Figure 1 DPCCH transmission due to CQI transmission during DPCCH burst 
We calculate the exact transmitted DPCCH slot number due to CQI transmission in this case with different parameters, and the result is as table1-2. 
      Table 1 Transmitted DPCCH slot number in case 
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	N_cqi_transmit
	DPCCH burst length
(subframe)
	Transmitted DPCCH slot number
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	CQI_offset_sign
	CQI_offset_sign
	CQI_offset_sign
	CQI_offset_sign

	
	
	+1
	-1
	+1
	-1
	+1
	-1
	+1
	-1

	1
	1
	9
	10*
	10
	10
	9
	9
	10
	10

	
	2
	10
	13*
	10
	13*
	9
	12*
	10
	12*

	
	5
	19
	22*
	19
	22*
	18
	21*
	18
	21*

	2
	1
	15
	15
	16
	16
	15
	15
	16
	16

	
	2
	15
	16*
	15
	16*
	15
	15
	16
	16

	
	5
	19
	25*
	19
	25*
	18
	24*
	18
	24*

	3
	1
	21
	21
	22
	22
	21
	21
	22
	22

	
	2
	21
	21
	22
	22
	21
	21
	22
	22

	
	5
	21
	28*
	22
	28*
	21
	27*
	22
	27*

	4
	1
	27
	27
	28
	28
	27
	27
	28
	28

	
	2
	27
	27
	28
	28
	27
	27
	28
	28

	
	5
	27
	31*
	28
	31*
	27
	30*
	28
	30*


Table 2 Transmitted DPCCH slot number in case 
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	N_cqi_transmit
	DPCCH burst length
(subframe)
	Transmitted DPCCH slot number
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	CQI_offset_sign
	CQI_offset_sign
	CQI_offset_sign

	
	
	+1
	-1
	+1
	-1
	+1
	-1

	1
	1
	10
	10
	10*
	9
	11*
	10

	
	2
	10/10
	12
	10/10
	11
	11
	11

	
	5
	18/18
	21
	19/19
	20
	18/18
	20

	2
	1
	16
	16
	16*
	15
	17*
	16

	
	2
	16
	16
	16*
	15
	17*
	16

	
	5
	18/18
	24
	18/18
	23
	18/18
	23

	3
	1
	22
	22
	22*
	21
	23*
	22

	
	2
	22
	22
	22*
	21
	23*
	22

	
	5
	22/22
	27
	22/22
	26
	23/23
	26

	4
	1
	28
	28
	28*
	27
	29*
	28

	
	2
	28
	28
	28*
	27
	29*
	28

	
	5
	28/28
	30
	28/28
	29
	29
	29


The results are denoted as: 

· The transmitted DPCCH slot number is shown in blue when CQI_offset_sign = sign(
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). 
· The transmitted DPCCH slot number is shown in red, when the optimal CQI_offset_sign is adopted for least DPCCH transmission. If the two transmitted DPCCH slot number with different CQI_offset_sign are equal, there is no optimal CQI_offset_sign shown. 
· It is marked with ‘*’ where the CQI_offset_sign corresponding to the transmitted DPCCH slot number shown in blue is not the optimal one. 
From the result, we can see that, when we adopt CQI_offset_sign = sign(
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), the DPCCH transmission is not always minimized. 
To minimize the DPCCH transmission time, the optimal CQI_offset_sign could be concluded to be:
Table 3 CQI_offset_sign value
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	N_cqi_transmit< DPCCH burst length
	N_cqi_transmit≥ DPCCH burst length

	CQI_offset_sign
	+1
	+1
	-1


Proposal 1: The value of CQI_offset_sign is determined by table 3.
As shown in table1-2, the optimal CQI_offset_sign shall be -1 under only few circumstances. Moreover, when the optimal CQI_offset_sign shall be -1, only 1 DPCCH slot transmission is reduced compared to CQI_offset_sign=+1.

To simplify the CQI reporting procedure for Dual-Cell operation, the CQI_offset_sign could be fixed to be +1. That is to say, the CQI of the secondary carrier is transmitted following to that of the anchor carrier with a time offset equal to N_cqi_transmit subframes. 
Proposal 2: The CQI information corresponding to the second carrier is transmitted with a fixed time offset equal to N_cqi_transmit subframes relative to the timing for the CQI transmission corresponding to the anchor carrier.
3    Conclusion
The DTX on time due to CQI transmission in case DTX_DRX_STATUS is TRUE was analysed, and results were provided. We concluded that:   
To minimize the DPCCH transmission, the value of CQI_offset_sign shall be determined by table 3 in this contribution. 

Proposal 1: The value of CQI_offset_sign is determined by table 3.
To simplify the CQI reporting procedure for Dual-Cell operation, the fixed time offset shall be introduced for the CQI transmission corresponding to the second carrier.
Proposal 2: The CQI information corresponding to the second carrier is transmitted with a fixed time offset equal to N_cqi_transmit subframes relative to the timing for the CQI transmission corresponding to the anchor carrier.
In our opinion, proposal 2 is preferred for simplification. We kindly suggest RAN1 to consider this issue and reach an agreement on the CQI reporting procedure for Dual-cell HSDPA. 
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