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Introduction
The following was agreed in RAN1#96 ([1]) :
Agreement
On SD and FD basis selection for RI
· The parameter R is layer-common and RI-common
· For the higher-layer setting of SD/FD basis parameters (L, p):
· Down select among the following alternatives for the higher-layer setting of SD/FD basis parameters (L, p):
· Alt1 RI-common for RI, layer-common 
· Alt2 RI-common for RI, layer-/layer-group-specific
· Alt3 RI-common for RI, layer-common 
· Alt4 RI-common for RI, layer-/layer-group-specific
· Alt5 RI-specific for RI, layer-common
· Alt6 RI-specific for RI, layer-/layer-group-specific
· Note: For RI=1 and 2, RI-common, layer-common setting has been agreed
· Note: No other alternatives will be considered
Email discussion by 15th of March: Companies to provide more details on the alternatives listed above. Strive to converge on a single set of parameters for each alternative. (Eko, Samsung)

[bookmark: _Ref529369566]Supported structures and alternatives 
Note: 
1. The same variable ( for all the RIs and layers in Alt1) imply the same higher-layer configured value. 
2. Different variables imply the possibility for different higher-layer configured values, or fixed relations (e.g.   and    in Alt 2.4, where   and   can be independently configured; or  is a fixed function of ). 
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[bookmark: _Ref3465411]Alt1: RI-common for RI, layer-common
The following structure(s) of Alt1 are proposed/supported
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Support: Fraunhofer/HHI, Huawei/HiSi, Intel, OPPO, Qualcomm, ZTE, MediaTek
	


. 
With Alt1 in general, several companies expressed some view on the mechanism to limit the total overhead of RI=3 and 4. For example:
· Intel, OPPO, Qualcomm: limit the total number of NZ coefficients across all layers (for instance, to )
· Huawei/HiSi, ZTE: use RI-specific  value(s)
On the other hand, Ericsson and Samsung mentioned that Alt1 could result in a large bitmap with a large number of zero coefficients. In this case, it would be more efficient to allow varying L across RI and/or layer values.     
 
Alt2: RI-common for RI, layer-/layer-group-specific
The following structure(s) of Alt2 are proposed/supported.
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Support: CATT, LGE, MotM
	Alt2B
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Support: Qualcomm, MediaTek



With Alt2 in general, several companies expressed some view on the mechanism to limit the total overhead of RI=3 and 4. For example:
· CATT, LGE: Smaller L, p, or (L,p) value(s) can be used for layer 2 and 3 along with limitation on  value(s) 
· Qualcomm: Smaller p value can be used for layer 2 and 3 along with limitation on total number of NZ coefficients across all layers.

Alt3: RI-common for RI, layer-common
The following structure(s) of Alt3 are proposed/supported.
	Alt3A
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Support: Ericsson
	Alt3B
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Support: Ericsson, Samsung

	Alt3C
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Support: Qualcomm
	



With Alt3 in general, several companies expressed some view on the mechanism to limit the total overhead of RI=3 and 4. For example:
· Qualcomm, Samsung:  and/or 
· Qualcomm: Limitation on the total number of NZ coefficients across all layers

Alt4: RI-common for RI, layer-/layer-group-specific
The following structure(s) of Alt4 are proposed/supported.
	Alt4A
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Support: Samsung ()
	Alt4B
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Support: MotM (, vivo

	Alt4C
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Support: Samsung (), LGE
	Alt4D
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Support: Qualcomm
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Support: CATT, NTT Docomo, vivo
	Alt4F
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Support: Samsung



With Alt4 in general, several companies expressed some view on the mechanism to limit the total overhead of RI=3 and 4. For example:
· LGE, Samsung, Qualcomm:  and/or 
· CATT, Qualcomm: restriction on the sum of L and/or p across layers
· Qualcomm: Limitation on the total number of NZ coefficients across all layers

Alt5: RI-specific for RI, layer-common
The following structure(s) of Alt5 are proposed/supported.
	Alt5A
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Support: CATT
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Support: Samsung
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Support: ZTE
	



With Alt5 in general, several companies expressed some view on the mechanism to limit the total overhead of RI=3 and 4. For example:
· Samsung, ZTE:  and/or 
· CATT: restriction on the sum of L and/or p across layers

[bookmark: _Ref3465420]Alt6: RI-specific for RI, layer-/layer-group-specific
The following structure(s) of Alt6 are proposed/supported.
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Support: Samsung
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Support: CATT, NTT Docomo
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Support: LGE, Samsung
	Alt6D

	RI
	Layer
	L
	p

	1
	0
	
	

	2
	0
	
	

	
	1
	
	

	3
	0
	
	

	
	1
	
	

	
	2
	
	

	4
	0
	
	

	
	1
	
	

	
	2
	
	

	
	3
	
	



Support: Samsung

	Alt6E
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Support: Huawei/HiSi, Intel, OPPO, NTT Docomo, MediaTek
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Support: Huawei/HiSi (polarization-specific)

	Alt6G
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Support: vivo
	Alt6H
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Support: vivo



With Alt6 in general, several companies expressed some view on the mechanism to limit the total overhead of RI=3 and 4. For example:
· Huawei/HiSi, Intel, LGE, Samsung:  and/or 
· CATT, Huawei/HiSi, Intel, Samsung: restriction on the sum of L and/or p across layers
· Huawei/HiSi: smaller p value for weaker polarization (Alt6F)

Other related issues
Layer-common vs. layer-independent SD basis selection for RI=3 and 4 in relation to L:
For RI=3 and 4, it was pointed out by Huawei, Fraunhofer, and OPPO that choosing smaller L value(s) for RI=3 or 4, or layer 2 and/or 3 would result in large performance loss. Samsung responded that the loss occurs because layer-common SD basis selection (which has been agreed for RI=1 and 2) is used. In addition to Samsung, LGE also proposes to consider layer-independent SD basis selection for RI=3 and 4.  
In general, it is likely that layer-independent SD basis selection results in slightly higher overhead in Part 2 UCI (for indicating the basis selection) while it could allow the use of smaller values of L (which could result in more overhead reduction not only on the bitmap size, but more importantly the number of LC coefficients) for the same level of performance. 
The same could perhaps be said, e.g. with FD basis selection in relation to p.
Therefore, from FL perspective, whether to allow RI/layer-specific L and/or p should be considered together with SD/FD basis selection.
Fixed/predefined relation vs. configurable parameter setting:
As noted, different variables imply the possibility for different higher-layer configured values, or fixed relations. This is another issue that has to be decided. 
Mechanism for controlling overhead given the parameter setting: 
For a given parameter setting scheme, there are several possibilities to control the overhead. Some mechanisms can be used for most of the alternatives such as:
· Restriction on the value range
· Restriction on the sum of values across layers
· Resorting to coefficient subset selection as well as setting
Related to this is the set of values for L and p.
It was agreed in RAN1 NR-AH 101 that  and  are supported for Type II codebook with DFT-based compression assuming (before the extension to  was agreed). Although it seems natural to use the same sets of values for , there was no agreement on that in RAN1#96.
Therefore, for the above alternatives where the value of L and/or p is a function of RI and/or layer, whether the same of values as  should be used for L and p still needs to be discussed and decided. This can be one of the factors for comparing different alternatives for parameter setting. This issue can be decided together with or after the choice of parameter setting structure.
A few companies expressed some views, in general agreeing that at least one of the two parameters should take value from a more restricted set (e.g. upper bounded by the value from RI=1 and 2). Or if fixed/pre-defined relation is used, there is no need for a new range of values for the parameter(s).

Proposal
Based on the above summary, the following proposals are made.

[bookmark: _GoBack]Proposal 1: On the L/p parameter setting for RI=3-4, consider/compare only the alternatives given in sections 2.1 to 2.6 (Alt1; 2A, 2B; 3A, 3B, 3C; 4A, 4B, 4C, 4D, 4E, 4F; 5A, 5B, 5C; 6A, 6B, 6C, 6D, 6E, 6F, 6G, 6H) 
· No other alternative will be considered
Proposal 2: On selecting the scheme for the L/p parameter setting for RI=3-4, the following aspects need to be considered, and decided together or after the scheme selection:
· SD and/or FD basis subset selection for RI=3 and 4: layer-common vs. layer/layer-group-specific
· Fixed/pre-defined vs. configurable setting, whenever applicable
· Restriction on parameter setting and/or value range for L and/or p to control overhead 
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