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Introduction
In this paper, we discuss the behavior of the currently specified rank 5-8 operation for Class A Config 1. We propose a way forward and corresponding changes to the current version of 36.213 [1]. 
Rank 5-8 Operation in 36.213
Unlike ranks 1-4, beam selection is not used for rank 5-8 operation for any of the Codebook-Configs. Instead fixed beam groups are used, as shown in Figure 1 below.  
[image: ]
[bookmark: _Ref442099377]Figure 1
[bookmark: _GoBack]As can be observed from the Figure, only the 16 port Config 4 case has a beam group that can support more than rank 4 with N2=1; all other cases have beams distributed along dimension 2.  Consequently, Codebook-Configs that can be supported for ranks 1-4 can’t be supported for ranks 5-8, and additional beam groups are needed for those configurations if rank 5-8 is to be supported.  While Configs 2 and 3 are precluded from being used with N2=1 for ranks 1-8, Config 1 is allowed for ranks 1-8 in 36.213.  However, since Codebook-Config 1 has a 2D beam group defined for (the 1D) port layout with N2=1, Config 1 is not correctly defined for ranks 5-8 with N2=1.
For 16 ports, Config 1 for ranks 5-8 with N2=1 can be straightforwardly fixed by using the Config 4 beam grouping for ranks 5-8.  An example of the change to 36.213 for 8 layers and 16 ports is shown below:

	8 Layers, P=16

	Value of Codebook-Config
	Configuration
	
	
	

	1
	

	
	
	

	
	

	
	0
	


	…
	…
	…
	…
	…

	where  for Codebook-Config = 2-41 
 Codebook-Config = 12-4



Note also that a typo in 36.213 is corrected, where the equations for W are swapped between Codebook-Configs 1 and Codebook-Configs 2-4.

Observations:
· Codebook-Config 1 is not correctly defined for ranks 5-8 with N2=1 and 16 ports
· A 1D beam group is needed to correctly support port layouts with N2=1, and a 2D beam group is currently used
· Support for ranks 5-8 and for Codebook-Config 1 with N2=1 can be straightforwardly added by using the Config 4 1D beam grouping.
Proposals:
· Correct 36.213 as described in [2], to 
· Support ranks 5-8 for Config 1 with N2=1 for 16 ports by using the Config 4 beam grouping, 
· Fix the typo switching the equations for Config 1 and for Configs 2/3/4 in the 8 layer 16 port table.
Conclusion
In this contribution, we considered corrections to currently specified rank 5-8 operation.  Our observations are summarized below, and lead to the following proposals.
Observations on current specification of rank 5-8:
· Codebook-Config 1 is not correctly defined for ranks 5-8 with N2=1 and 16 ports
· A 1D beam group is needed to correctly support port layouts with N2=1, and a 2D beam group is currently used
· Support for ranks 5-8 and for Codebook-Config 1 with N2=1 can be straightforwardly added by using the Config 4 1D beam grouping.
Proposals:
· Correct 36.213 as described in [2], to 
· Support ranks 5-8 and Config 1 with N2=1 for 16 ports by using the Config 4 beam grouping, 
· Fix the typo switching the equations for Config 1 and for Configs 2/3/4 in the 8 layer 16 port table.
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