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[bookmark: _Ref431462180]Figure 1: Rank 3-4 orthogonal beam pair construction with k = 0, 1, and 2




A single rank 3-4 codebooks tables are constructed for both orthogonal beam types. Table 3 and Table 4 show the rank 3-4 codebook tables that can be used for any of Q = 8, 12, and 16 antenna port configurations, wherein  are according to Table 2, the corresponding rank 3 pre-coder is either , or , and the corresponding rank 4 pre-coder is.

[bookmark: _Ref431465537]Table 2: Orthogonal beam type to ( ) mapping
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[bookmark: _Ref431465876][bookmark: _Ref429006300]Table 3: Codebook for 3 layer CSI reporting 
	

	0
	1
	2
	3

	, , 
	

	

	

	


	

	4
	5
	6
	7

	, , 
	

	

	

	


	

	8
	9
	10
	11

	, , 
	

	

	

	


	

	12
	13
	14
	15

	, , 
	

	

	

	


	

	16 – 31

	, , 
	

Entries 16-31 constructed with replacing  in third and fourth subscripts with  in entries 0 – 15.



[bookmark: _Ref431783642]Table 4: Codebook for 4 layer CSI reporting 
	

	0
	1
	2
	3

	, , 
	

	

	

	


	

	4
	5
	6
	7

	, , 
	

	

	

	


	

	8 – 15

	, , 
	

Entries 8-15 constructed with replacing  in third and fourth subscripts with  in entries 0 – 7.



Codebook Subset Selection


[bookmark: _Ref431466511]Figure 2: An illustration of orthogonal beams for rank 3-4 when k = 0

[bookmark: _Ref431475244]Table 6: Selected   indices for rank-3 CSI reporting (in Table 3)
	Config
	
Selected  indices
	
	

	1
	0,2
	
	

	2
	0 - 7, 16 – 23
	(O1,O2) 
	 

	3
	0 – 3, 8 – 11, 20 – 23, 28 – 31
	(O1,O2) 
	

	4
	0 – 15
	   
	


[bookmark: _Ref431475245]

Table 7: Selected   indices for rank-4 CSI reporting (in Table 4)
	Config
	
Selected  indices
	
	

	1
	0, 1
	
	

	2
	0 - 3, 8 – 11
	(O1,O2) 
	 

	3
	0 – 1, 4 – 5, 10 – 11, 14 – 15
	(O1,O2) 
	

	4
	0 – 7
	  
	



Note:   for Configs 2-4, where  is the number of included beam indices along the first dimension of the master codebook. For Configs 2-4, the effective oversampling is kept fixed for rank 3&4. 
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