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Introduction
In the paper, we discuss RIL S958, S959 regarding the parameter n1-n2-codeBookSubsetRestrictionList for Rel-18 codebook-Config.
Discussion
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[bookmark: _Hlk142252059]For Rel-18 codebook, n1-n2-codebookSubsetRestrictionList is used to indicate two parameters, n1-n2 and codebookSubsetRestriction (CBSR), for  CSI-RS resources, where  can be up to 4. As RAN1 indicated below, at least one element must be configured to indicate n1-n2 since it is a mandatory parameter applied for all CSI-RS resources, while CBSR is optional.
[image: ] 
n1-n2-codebookSubsetRestrictionList-r18   SEQUENCE (SIZE (1..4)) OF CBSR-r18,
[bookmark: _Hlk147995859]CBSR-r18 ::=    CHOICE {
                        two-one                                BIT STRING (SIZE (8)),
                        two-two                                BIT STRING (SIZE (27)),
                        four-one                               BIT STRING (SIZE (16)),
                        three-two                              BIT STRING (SIZE (35)),
                        six-one                                BIT STRING (SIZE (24)),
                        four-two                               BIT STRING (SIZE (43)),
                        eight-one                              BIT STRING (SIZE (32)),
                        four-three                             BIT STRING (SIZE (59)),
                        six-two                                BIT STRING (SIZE (59)),
                        twelve-one                             BIT STRING (SIZE (48)),
                        four-four                              BIT STRING (SIZE (75)),
                        eight-two                              BIT STRING (SIZE (75)),
                        sixteen-one                            BIT STRING (SIZE (64))
}

[bookmark: _Hlk163052807]In the current ASN.1, n1-n2 and CBSR are signaled together as above, where n1-n2 is indicated as a choice of different sizes of CBSR bitmaps. Even if no CBSR restriction is needed for any CSI-SR resource, NW anyway has to signal one bitmap with all bits setting to 1 to indicate n1-n2. The bitmap length can be up to 75 bits, which causes unnecessary overhead. 
In Rel-18, RAN1 has indicated the intention of separating n1-n2 from CBSR. For Rel-19, the same parameter is needed for codebook enhancement, and RAN1 has discussed the same intention in the last meeting. See RAN1#116 Chair notes (FFS: Whether to refine CBSR design to reduce RRC overhead).
To reduce signaling redundancy, it would be better to revise the ASN.1 structure sooner than later by RAN2. Here we discuss feasible ways to separately signal the two parameters. 
As the CBSR bitmap length is a function of n1-n2, we can either specify in the field description the mapping between n1-n2 and the bitmap length or signal a parameter for the bitmap length. 
· Option 1: 
n1-n2-r18		ENUMERATED { two-one, two-two, four-one, three-two, six-one, four-two, eight-one, four-three, six-two, twelve-one, four-four, eight-two, sixteen-one },

codebookSubsetRestrictionList-r18		SEQUENCE (SIZE (1..4)) OF BIT STRING (SIZE (INTEGER (8,16,24,27,32,35,43,48,59,64,75))) OPTIONAL    -- Need R


	[bookmark: _Hlk146214369]codebookSubsetRestrictionList
List of bitmaps for codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.8). The number of elements is up to the number of elements of nzp-CSI-RS-Resources in NZP-CSI-RS-ResourceSet(S) indicated by nzp-CSI-RS-ResourceSetList in the CSI-ResourceConfig indicated by resourcesForChannelMeasurement in the CSI-ReportConfig in which the CodebookConfig is included. An element in the list corresponds to the element at the same position in nzp-CSI-RS-Resources. The bitmap length is same for all elements and calculated by CEIL(log2(nchoosek(O1*O2,4)))+8*n1*n2 where nchoosek(a,b) = a!/(b!(a-b)!). For a given n1-n2-r18, a corresponding bitmap can be configured with the length as follows: two-one: 8; two-two: 27; four-one: 16; three-two: 35; six-one: 24; four-two: 43; eight-one: 32; four-three: 59: six-two: 59; twelve-one: 48; four-four: 75; eight-two: 75; sixteen-one: 64.



	n1-n2-codebookSubsetRestriction, n1-n2-codebookSubsetRestrictionList
Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.3).
Number of bits for codebook subset restriction is CEIL(log2(nchoosek(O1*O2,4)))+8*n1*n2 where nchoosek(a,b) = a!/(b!(a-b)!). The number of elements in n1-n2-codebookSubSetRestrictionList is up to the number of elements of nzp-CSI-RS-Resources in NZP-CSI-RS-ResourceSet(S) indicated by nzp-CSI-RS-ResourceSetList in the CSI-ResourceConfig indicated by resourcesForChannelMeasurement in the CSI-ReportConfig in which the CodebookConfig is included.  Each elements in n1-n2-codebookSubsetRestrictionList has same n1-n2 bitstring.

	n1-n2
Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.1, 5.2.2.2.8).



· Option 2:

n1-n2-r18		ENUMERATED { two-one, two-two, four-one, three-two, six-one, four-two, eight-one, four-three, six-two, twelve-one, four-four, eight-two, sixteen-one },

codebookSubsetRestrictionList-r18		SEQUENCE (SIZE (1..4)) OF BIT STRING (SIZE (CBSR-BitStringLength)) OPTIONAL    -- Need R

CBSR-BitStringLength ::=  INTEGER (8,16,24,27,32,35,43,48,59,64,75)


Option 2 requires an additional parameter to indicate the length of each CBSR bitmap. Option 1 specifies the bitmap length explicitly in field description and does not require additional parameter, thus, it is preferred. 
In the last meeting RIL H070 was discussed regarding how to indicate the mapping between a CBSR bitmap in the CBSR list and a CSI-RS resource in the CSI-RS resource list. The conclusion is to use the position correspondence between the elements of two lists, as below.
[image: ]
However, this agreement was not captured in the final CR R2-2402024. To capture this, we include a sentence describing the position correspondence between the elements in CBSR list and CSI-RS resource list, as in Option 1.
Proposal 1: Separate n1-n2 and CBSR for Rel-18 codebook-Config, and adopt option 1 (specify CBSR bitmap length in field description) as baseline.
Conclusion
Based on the discussion, we have the following proposal.
Proposal 1: Separate n1-n2 and CBSR for Rel-18 codebook-Config, and adopt option 1 (specify CBSR bitmap length in field description) as baseline.
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CBSR (legacy) only hard restriction (i.e., no soft amplitude restriction) per CSI-

RS resource.



Except for one CSI-RS resource, CBSR is optionally configured for the 

remaining NTRP-1 CSI-RS resources

n1-n2 can be separated out from n1-n2-CBSR-CJT-r18, since 

n1-n2 is common for all CSI-RS resources.



One of the NTRP configured CSI-RS resources must be 

configured with CBSR, while the remaining (NTRP –1) 

configured CSI-RS resources can be optionally (upto gNB) 

configured with CBSR.
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R2 - 2400819 RRC corrections for R18 MIMO Huawei, HiSillicon                         discussion               Rel - 18       NR_MIMO_evo_DL_UL - Core   -           HW confirms that with further offline discussions this RIL can be rejected.     Discussions in the CB   -           Xiaomi think this has b een checked offline and the current change in Rapp’s  CR can solve this issue.      H070 is rejected. The issue is resolved already in the Rapp’s CR in R2 - 2400601  
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[RIL] : S958  [Delegate] : Samsung (Shiyang)   [WI] : MIMO  [Class] : 1  [Status] : ToDo  [TDoc] : R2 - 2402804  [Proposed Conclusion] : v0xx   [Description] : n1 - n2 and CBSR need to be separated as RAN1 requested    [Proposed Change] :  In the current ASN.1, n1 - n2 and CBSR are signaled together in  n1 - n2 - codebookSubsetRestrictionList - r18 , where n1 - n2 is indicated as a choice of different  sizes o f CBSR bitmaps. Even if no CBSR restriction is needed for any CSI - SR resource, NW anyway has to signal one bitmap with all bits setting to 1 to indicate n1 - n2. The  bitmap length can be up to 75 bits, which causes unnecessary overhead.      In Rel - 18, RAN1 has   indicated the intention of separating n1 - n2 from CBSR. For Rel - 19, the same parameter is needed for codebook enhancement, and RAN1 has discussed the  same intention in the last meeting ( FFS: Whether to refine CBSR design to reduce RRC overhead ).     To reduce   signaling redundancy, it would be better to revise the ASN.1 structure sooner than later by RAN2. We have a Tdoc to discuss f easible ways to separately signal the two  parameters.      As the CBSR bitmap length is a function of n1 - n2, we can either specify in   the field description the mapping between n1 - n2 and the bitmap length or signal a parameter for the  bitmap length.        [Comments] :     
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[RIL] : S959  [Delegate] : Samsung (Shiyang)   [WI] : MIMO  [Class] : 1  [Status] : ToDo  [TDoc] : R2 - 2402804  [Proposed Conclusion] :  v0xx   [Description] : for  CBSR list and CSI - RS resource list   we agreed in the last meeting   to use the position correspondence between the elements of two lists . The description is  missing.   [Proposed Change] :  Add “ An element in the list  corresponds to the element  at the same position   in  nzp - CSI - RS - Resources . ”       [Comments] :   


