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1
Introduction

It has been agreed that the CQI report for MIMO system should have entries for both single and dual streaming. It has also been agreed that the same number of multi codes should be assumed for both streams while reporting the dual stream CQI. The CQI table from the Rel-5 specifications [2] can not be utilized for MIMO mode since the number of multi codes varies heavily between the consecutive CQI values. This contribution discusses a possible modified table for the MIMO CQI report while taking into account that the same dynamic range is available for both primary and secondary stream. Similar proposal was already made in [3]. This contribution presents the same core idea but with slightly tuned values.
2 CQI Table for MIMO System
Table 1 depicts a proposed method for dual stream MIMO operation. In the proposed table, the packet sizes for 15 multi codes can be smaller than for 13 multi codes. This setup increases flexibility to allow smaller number of multi codes to be selected for small reduction in the sum rate. Furthermore, some dynamic range is available for any number of multi codes in order to adapt the quality differences between the streams. Table 1 gives an illustration of a possible mapping table. The final parameters, like the allowed multi code numbers and coding rates can be refined further in future. 
Figures 1, 2 and 3 depict the packet error rate performance of the proposed modulation and coding formats. Performance is shown for different number of multi codes mainly because different code block segmentation values may slightly affect the performance. It can be seen that performance difference between the CQIs is approximately 2 dBs. The simulations were made in SISO system assuming AWGN channel. 

Table 1. Proposed CQI table for dual stream MIMO.

	CQI #
	Nbits
	Ncodes
	mod
	ECR
	CQI #
	Nbits
	Ncodes
	mod
	ECR

	1
	3379
	10
	2
	0.35
	17
	5101
	15
	2
	0.35

	2
	4834
	10
	2
	0.50
	18
	7168
	15
	2
	0.50

	3
	6101
	10
	2
	0.64
	19
	9210
	15
	2
	0.64

	4
	7564
	10
	2
	0.79
	20
	11418
	15
	2
	0.79

	5
	10073
	10
	4
	0.53
	21
	15230
	15
	4
	0.53

	6
	12266
	10
	4
	0.64
	22
	18541
	15
	4
	0.64

	7
	14671
	10
	4
	0.76
	23
	21754
	15
	4
	0.76

	8
	16630
	10
	4
	0.87
	24
	24659
	15
	4
	0.86

	9
	4342
	13
	2
	0.35
	
	
	
	
	

	10
	6211
	13
	2
	0.50
	
	
	
	
	

	11
	7981
	13
	2
	0.64
	
	
	
	
	

	12
	9894
	13
	2
	0.79
	
	
	
	
	

	13
	13177
	13
	4
	0.53
	
	
	
	
	

	14
	16045
	13
	4
	0.64
	
	
	
	
	

	15
	18851
	13
	4
	0.76
	
	
	
	
	

	16
	21754
	13
	4
	0.87
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Figure 1. Performance of modulation and coding schemes assuming 10 multicodes.
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Figure 2. Performance of modulation and coding schemes assuming 13 multicodes.
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Figure 3. Performance of modulation and coding schemes assuming 15 multicodes.

3
Bit Mapping of the CQI Report
If the CQI report size consists of 10 bits, and 2 of those are reserved for the antenna weight information, then the remaining available space for the CQI information is 8 bits. These 8 bits consist of 2^8 = 256 possible entries. If 32 entries are reserved for the single stream case, the total number of entries for the dual stream report is 256-32 = 224, the same number as proposed in [1]. 

The number of entries for the proposed scheme equals to 3*(8*8) = 192, because the number of multicodes is a common parameter for both streams, and only the modulation order and the coding rate need to be stream dependent. There would now be space for 64 single stream CQI reports and the same dynamic range is usable for both streams. 

Mapping of the CQI report is shown in Figure 4. The modulation and coding rate fields can be mapped as shown in Table 2 for different number of multi codes. The number of multi codes contains only the entries needed for the subset in Table 1. If the code number index equals ‘00’, then the rest of the bits (6 in total) define the single stream CQI. For single stream reporting, any 6 bit mapping can be used. For example, Rel-5 table is applicable after zero padding, i.e. values 0,…,30 are represented as unsigned 6 bit wide binary values.

[image: image4]
Figure 4. Proposed field mapping for CQI.

Table 2. Proposed bit mapping for modulation and coding rate.

	Modulation and TrBlock size index
	Code number index1

	
	2 ‘01’
	3 ‘10’
	4 ‘11’

	
	Modulation
	Nbits
	Modulation
	Nbits
	Modulation
	Nbits

	0 ‘000’
	QPSK
	3379
	QPSK
	4342
	QPSK
	5101

	1 ‘001’
	QPSK
	4834
	QPSK
	6211
	QPSK
	7168

	2 ‘010’
	QPSK
	6101
	QPSK
	7981
	QPSK
	9210

	3 ‘011’
	QPSK
	7564
	QPSK
	9894
	QPSK
	11418

	4 ‘100’
	16QAM
	10073
	16QAM
	13177
	16QAM
	15230

	5 ‘101’
	16QAM
	12266
	16QAM
	16045
	16QAM
	18541

	6 ‘110’
	16QAM
	14671
	16QAM
	18851
	16QAM
	21754

	7 ‘111’
	16QAM
	16630
	16QAM
	21754
	16QAM
	24659

	Note 1: When the code number index equals ‘00’, the rest of the bits in the CQI report represent single 6 bit value addressing the single stream CQI.

	


5
Conclusion
It was agreed that the same number of multi codes should be allocated for both streams while reporting the dual stream CQI. The assumed symmetric code allocation requires that the CQI report structure for MIMO transmission is defined differently than in Rel-5. The use of several consecutive CQI levels with the same number of codes causes large changes in the number of multi codes, unless overlapping packet sizes are allowed. 
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