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1 Introduction

In this contribution, we propose to agree on a way forward for frequency-selective CQI via PUCCH.
2 Proposal

We propose to adopt the following parameters for the frequency-selective CQI report on PUCCH in LTE:

· Supported subband size(s) as a function of system bandwidths as given in Table 1.

· For the frequency-selective CQI on PUCCH, a CQI report in a certain subframe describes the channel quality in a particular bandwidth part

· A bandwidth part is frequency-consecutive and an integer multiple of the subband size

· The number of bandwidth parts BP is defined according to Table 1

· The resulting number of subbands per bandwidth parts is denoted by N in Table 1

· Which bandwidth part to use varies deterministically from one CQI report subframe to another covering the entire S after a finite period

· The CQI reported in the current bandwidth part corresponds to

· An index field to indicate the selected subband within the bandwidth part using 1-5 bits

· M is defined according to Table 1

· Details of signalling the selected subband are FFS

· May be aligned to the signalling for UE-selected subbands feedback on PUSCH

· A value field to indicate the best-M average CQI value 1 to be reported for the selected subbands using 4 bit

· For rank>1 transmission, a differential field to indicate the differential CQI value to represent the difference between CQI value 2 and CQI value 1 using 3 bit.

· CQI value 1 represents the CQI for CW1, and CQI value 2 represents the CQI for CW2 assuming that the latest reported PMI is used for transmission
·  The treatment of edge effects needs to be aligned with how the RB assignment for the group based approach handles edge effects.

· The frequency-selective CQI report on PUCCH is accompanied with a wideband CQI report on PUCCH.

· The periodicity parameters (reporting interval and/or offset) of the frequency-selective and wideband reports are set to be different to avoid sending the two reports in the same sub-frame.

· A PMI corresponding to the best-M CQI can be reported together with the frequency-selective CQI: 2-3 bits for 2-TX or 4 bits for 4-TX.
A wideband CQI report on PUCCH is configured as follows:

· The CQI reported corresponds to

· A value field to indicate the CQI value 1 to be reported using 4 bits 

· For rank>1 transmission, a differential field to indicate the differential CQI value to represent the difference between CQI value 2 and CQI value 1 using 3 bits for zero/small delay CDD (according to the working assumption)

· CQI value 1 represents the wideband CQI for CW1, and CQI value 2 represents the wideband CQI for CW2

· A value field to indicate the wideband PMI using 2-3 bits for 2-TX or 4 bits for 4-TX
Table 1: Proposed parameters for SU-MIMO frequency-selective PUCCH CQI reports assuming zero/small delay CDD.

	System BW [RBs]
	Group size [RBs]
	Subband size k [RBs]
	Number of bandwidth parts (BP)
	Number of Best reported subbands (M) out of (N)
	No. label bits for each bandwidth part (combinatorial)
	Total no. CQI bits per frequency-selective PUCCH report

	6 – 7
	1
	-(wideband CQI only)
	N/A
	N/A
	N/A
	N/A

	8 – 10
	1
	4
	1
	M=1
2 <= N <= 3
	1 or 2
	Rank=1: 5 or 6

Rank>1: 8 or 9

	11 – 26
	2
	4
	2
	M=1
2 <= N <= 4
	1 or 2
	Rank=1: 5 or 6

Rank>1: 8 or 9

	
	
	
	
	
	
	

	27 – 64
	3
	6
	3
	FFS M=1 or 2 
2 <= N <= 4
	1 or 2
	Rank=1: 5 or 6 

Rank>1: 8 or 9

	65 – 110
	4
	8
	4
	FFS M=1 or 2 
3 <= N <= 4
	2 (M=1) or 3 (M=2)
	Rank=1: 6 (M=1) or 7 (M=2)

Rank>1: 9 (M=1) or 10 (M=2)


In summary the following options are feasible:

Option 1: Send wideband CQI + wideband PMI in frame#n followed by FS CQI + FS PMI +Differential CQI in frame#malthough the periodicity of these two reports can be different  With M=2 the maximum number of information bits required is 4 + 3 (index) + 3 (differential) + 4 (PMI) = 14 bits.  For extended CP, when CQI+A/N is sent using joint coding the maximum number of CQI bits should not exceed 12.  As such in the case of extended CP it is proposed to choose M=1 and limit the maximum number of CQI index bits to 2.

Option 2: Send wideband CQI + wideband PMI in frame#n followed by FS CQI + Differential CQI in frame#m.  In other words, the wideband CQI+PMI report is always accompanied by the FS CQI report although the periodicity of these two reports can be different.  In this case the maximum number of bits is always <=10 and one could easily accommodate CQI+A/N joint coding in case of extended CP.

3 Conclusion

It is proposed that Option-1 be used for frequency selective CQI/PMI report on PUCCH for SU-MIMO since the CQI/PMI report in this case is self-contained.  Further, since MIMO transmission will be enabled in high SNR scenarios, the CQI coverage will not be an issue.
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