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1. Introduction
In RAN1 #62, it’s agreed that MU-MIMO can be enhanced with better CQI accuracy if performance gain is sufficient [1].  However, the CQI computation at the UE is straightforward for the SU-MIMO hypothesis, the CQI feedback without considering the interference from the co-scheduled UE is inefficient for MU-MIMO.
In [2], for 4Tx, a PMI pairing table is proposed for MU-MIMO CQI calculation to consider the interference from the co-scheduled UE. However, the 2Tx and 8Tx cases were not covered. 
In this contribution, we investigate the 8Tx codebook structure and discuss the PMI pairing table issues for 8Tx.
2. 8Tx PMI paring table for MU-MIMO CQI Calculation
For 8 Tx, 2 stage precoding W1 and W2 are employed, and there are 2 corresponding codebooks with one for wideband and one for subband. The final precoding matrix is the combine of W1 and W2. Following the rule in [2], we only consider rank1 PMIs for MU-MIMO CQI calculation. For 8Tx MU-MIMO CQI calculation, because of 2 stage precoding, it’s better to select the co-scheduled PMIs which can make the final precoding vector orthogonal by combining W1 and W2.
For 8Tx, the rank 1 codebook of W1 and W2 is as follows:
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Codebook 2:
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From above, we can see that the wideband codebook C1 is not unitary which consists of DFT beams. The C2 is vectors for beam selection and co-phasing. For rank 1, the final precoding vector after the combination of C1 and C2 is DFT beams with extension by different co-phasing.
In order to make the final precoding vector orthogonal after combining W1 and W2, we need joint W1 and W2 PMI paring table. Since the codebook size is 16 for both W1 and W2, there are 128 possible final vectors after remove the repetition because of the overlapping. For each SU-MIMO w1/w2 PMI set, you can find too many orthogonal vectors from the 128 vectors. So it’s better to select the optimal orthogonal set by the following criteria:
1) The DFT beam involved in the pairing PMI sets are orthogonal 
2) The W2 co-phasing PMIs are also orthogonal. 
Based on these two criteria, if the SU-MIMO PMI is w1/w2, we can get the orthogonal paring PMI sets as follows:

 (w1+4)mod16, (w2+8)mod16,  

(w1+8)mod16, (w2+8)mod16   

  (w1+12)mod16, (w2+8)mod16
The corresponding PMIs paring table for 8Tx is shown in Table 1.
Table 1 8Tx PMI paring table for MU-MIMO CQI calculation

	SU MIMO rank-1 PMIs  W1/W2
	0/0
	0/1
	0/2
	0/3
	0/4
	0/5
	0/6
	0/7
	0/8
	0/9
	0/10
	0/11
	…

	Interfering rank-1 PMIs assumed for CQI calculation W1/W2
	4/8

8/8

12/8
	4/9

8/9

12/9
	4/10

8/10

12/10
	4/11

8/11

12/11
	4/12

8/12

12/12
	4/13

8/13

12/13
	4/14

8/14

12/14
	4/15

8/15

12/15
	4/0

8/0

12/0
	4/1

8/1

12/1
	4/2

8/2

12/2
	4/3

8/3

12/3
	…

	SU MIMO rank-1 PMIs  W1/W2
	1/0
	1/1
	1/2
	1/3
	1/4
	1/5
	1/6
	1/7
	1/8
	1/9
	1/10
	1/11
	…

	Interfering rank-1 PMIs assumed for CQI calculation W1/W2
	5/8

9/8

13/8
	5/9

9/9

13/9
	5/10

9/10

13/10
	5/11

9/11

13/11
	5/12

9/12

13/12
	5/13

9/13

13/13
	5/14

9/14

13/14
	5/15

9/15

13/15
	5/0

9/0

13/0
	5/1

9/1

13/1
	5/2

9/2

13/2
	5/3

9/3

13/3
	…

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…


3. Conclusion
In this contribution, we investigate the 8Tx codebook structure and discuses the PMI pairing table issues for 8Tx. An 8Tx pairing table is proposed which can guarantee the orthogonality for both the DFT beam involved in the paring PMI sets and the W2 co-phasing PMI..
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