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1
Introduction

A MIMO CQI Report structure was proposed in [1]. The assumption was that the dynamic range of CQI report is extended by decreasing the number of multi codes for small packet sizes while assuming that the power per code is kept at the same level. However, in typical MIMO scenarios, this may not increase the SINR of the symbols, indicating that the packet size is only decreased as a function of multi codes. To simplify the CQI report calculation, we propose to keep the number of multi codes fixed.
2 CQI Report for MIMO System
Figure 1 and Table 1 show an example on the proposed CQI mapping from [1]. Let us assume that the received signal power equals P and interference power from the other stream equals I excluding the scaling by the number of multi codes. Assuming that in typical MIMO scenario there is no delay spread and the geometry factor is high enough, one can approximate the symbol SINRs for streams 1 and 2 by
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if it is assumed that the power per code is the same even if the assumed number of multi codes is changed. This means that for 10 % PER target, the modulation order and coding rate is the same for all number of multi codes. This is taken into account in [1]. However, it has not been taken into account that the codes 0,..,2 in the example do not  experience interference from stream 2 leading to pessimistic CQI report for stream 1. 

Furthermore, assuming LMMSE receiver for simplicity, the UE will never report lower CQI than number 3 for the second stream since the packet size reduces but the SINR does not improve. In UE point of view, there is no benefit of reducing the number of codes unless the SINR is improved. 
It has also been assumed that the UE will meet the performance requirements only if the node B transmits both streams with the same power (Point 2 of [3] as agreed in RAN1#46bis). Let us assume that CQI numbers 3 and 0 are reported by the UE and allocated by the node B. In this case the SINRs of streams 1 and 2 would equal
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Indicating that the SINR of the code reused codes at stream 1 is worse than assumed while reporting and vise versa for the stream 2. 

Although the proposal in [1] leads to at least virtually increased dynamic range of CQI values, it is not clear whether these can be exploited in practice. The proposal made in [2] would solve the ambiquity caused by the different number of multi codes but would allow slightly smaller difference between the stream 1 and 2 CQIs. 

Table 2 is shows a solution that is in line with basic idea behind [1]. The difference compared to the proposal in [1] is that the number of multi codes is always 15. This means that the coding rate for the first 3 CQI values is below 1/3. This is probably not supported by the coding chain nor the transport block size signalling and thus these values need to be considered as informative ones for the node B.
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Figure 1. CQI mapping example from [1].

Table 1. The CQI report proposed in  [1].

	CQI Index 1 or 2
	TB size
	Modulation
	Comment

	0
	1262
	QPSK
	implies 4 codes

	1
	2198
	QPSK
	implies 7 codes

	2
	3202
	QPSK
	implies 10 codes

	3
	4748
	QPSK
	

	4
	6101
	QPSK
	

	5
	7564
	QPSK
	

	6
	9210
	QPSK
	

	7
	10629
	16QAM
	

	8
	12488
	16QAM
	

	9
	14936
	16QAM
	

	10
	17548
	16QAM
	

	11
	20251
	16QAM
	

	12
	22147
	16QAM
	

	13
	24222
	16QAM
	

	14
	26490
	16QAM
	


Table 2. Proposed CQI Table.

	CQI Index 1 or 2
	TB size
	Modulation
	Comment

	0
	1262
	QPSK
	implies 15 codes

	1
	2198
	QPSK
	implies 15 codes

	2
	3202
	QPSK
	implies 15 codes

	3
	4748
	QPSK
	implies 15 codes

	4
	6101
	QPSK
	implies 15 codes

	5
	7564
	QPSK
	implies 15 codes

	6
	9210
	QPSK
	implies 15 codes

	7
	10629
	16QAM
	implies 15 codes

	8
	12488
	16QAM
	implies 15 codes

	9
	14936
	16QAM
	implies 15 codes

	10
	17548
	16QAM
	implies 15 codes

	11
	20251
	16QAM
	implies 15 codes

	12
	22147
	16QAM
	implies 15 codes

	13
	24222
	16QAM
	implies 15 codes

	14
	26490
	16QAM
	implies 15 codes


5
Conclusion
It was discussed that having the number of multi codes varying in the MIMO CQI report may not be useful. Thus it is proposed that the number of multi codes is always 15 while generating the CQI report. This means that the coding rate for the first 3 CQI values is below 1/3. This is probably not supported by the coding chain or signalling and thus these values need to be considered as informative ones for the node B. 
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