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1. Introduction
The RRC parameter list for Rel-18 MIMO was received from RAN1 [1], and for CBSR configuration for CJT, the related part is as follows:
		RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Comment

	CSI-ReportConfig
	n1-n2-codebookSubsetRestriction-CJT-r18
	New
	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
	up to RAN2
	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.

	CSI-ReportConfig
	numberOfCSI-RS-Resources
	New
	N_TRP: Number of CSI-RS resources (TRPs)
	1,2,3,4
	Can also be implicitly (jointly) configured from SD combination or CMR confguration. It is up to RAN2 whether this parameter is needed.

	NZP-CSI-RS-ResourceSet
	K=1,2,3,4 CSI-RS resources for AP/SP/P CSI-RS
	New
	CMR
	1,2,3,4
	no CRI report





And the relative RAN1 agreement was achieved in RAN1#112bis-e meeting [2]:
	Agreement
On the Type-II codebook refinement for CJT mTRP, regarding CBSR, 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 configured with CBSR
· Note: if CBSR of one particular resource is absent, it means no restriction for SD basis selection for the resource.


This contribution discusses the current RRC IE structure of CBSR configuration for CJT in TS 38.331.
2. Discussion
[bookmark: _Toc72163958][bookmark: _Toc72164083][bookmark: _Toc72164151][bookmark: _Toc72164281][bookmark: _Toc72166021][bookmark: _Toc72166096][bookmark: _Toc72166120][bookmark: _Toc72166132][bookmark: _Toc72166144][bookmark: _Toc72166215][bookmark: _Toc72166223][bookmark: _Toc72764097][bookmark: _Toc72764105][bookmark: _Toc72764113][bookmark: _Toc72764121]Based on RAN1 agreement and LS, for CJT, K=1,2,3 or 4 CSI-RS resources can be configured, and for each CSI-RS resource, one CBSR can be configured or absent, but at least one from the K CSI-RS resources should be configured with one CBSR.
According to the latest TS 38.331 [3], the relevant IE and description are as follows:
	[bookmark: _Toc60777197][bookmark: _Toc156130342]–	CodebookConfig
…
CodebookConfig-r18  ::=                   SEQUENCE {
    codebookType                              CHOICE {
        type2                                     CHOICE {
            typeII-CJT-r18                            SEQUENCE {
[bookmark: _Hlk147996006]                n1-n2-codebookSubsetRestrictionList-r18   SEQUENCE (SIZE (1..4)) OF CBSR-r18,
                paramCombination-CJT-r18                  INTEGER (1..7),
                paramCombination-CJT-L-r18                SEQUENCE (SIZE (1..4)) OF INTEGER (1..5),
                restrictedCMR-Selection-r18               ENUMERATED {enable},
                valueOfO3-r18                             ENUMERATED {n1, n4}                          OPTIONAL,  -- Need R
                numberOfPMI-SubbandsPerCQI-Subband-r18    INTEGER(1..2),
                typeII-RI-Restriction-r18                 BIT STRING (SIZE (4)),
                codebookMode-r18                          INTEGER (1..2)
            },
…
[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: _Hlk146214369]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 element in n1-n2-codebookSubsetRestrictionList has same n1-n2 bitstring.


Following configurations are possible based on the RAN1 agreement [2] and LS [1].
· Example 1:
Four CSI-RS resources are configured and we want to indicate that the second one is not assigned with a CBSR.
	1st CSI-RS resource
	2nd CSI-RS resource
	3rd CSI-RS resource 
	4th CSI-RS resource

	With CBSR
	Without CBSR
	With CBSR
	With CBSR


· Example 2:
Four CSI-RS resources are configured while only two CBSRs are assigned.
However, based on the current IE structure, up to K CBSRs can be configured, but the association between the configured CBSRs and the CSI-RS resources cannot be indicated by the current IE structure. As shown by the examples, without the association information, we may face the following problems: 
· Current IE structure cannot support the absence of CBSR for any one of configured CSI-RS resources (as shown in Example 1). 
· In addition, if less than K CBSRs configured, it’s unclear which CSI-RS resources will be associated with the less than K CBSRs (as shown in Example 2).
[bookmark: _Toc162947910][bookmark: _Toc162948269][bookmark: _Toc162948323]Current RRC IE for CJT doesn’t reflect RAN1 agreement and LS well, which is ambiguous on the association between the configured up to K CBSRs and the configured K CSI-RS resource. 
One possible solution is to add another IE (such as a bitmap) to associate the configured up to K CBSRs to the configured K CSI-RS resources, such as
	CodebookConfig-r18  ::=                   SEQUENCE {
    codebookType                              CHOICE {
        type2                                     CHOICE {
            typeII-CJT-r18                            SEQUENCE {
                n1-n2-codebookSubsetRestrictionList-r18   SEQUENCE (SIZE (1..4)) OF CBSR-r18,
                associationCBSR-CSI-RS-CJT-r18  BIT STRING (size (1..4)),
                paramCombination-CJT-r18                  INTEGER (1..7),


[bookmark: _Toc162598851][bookmark: _Toc162601821][bookmark: _Toc162603706][bookmark: _Toc162604486][bookmark: _Toc162604510][bookmark: _Toc162604632][bookmark: _Toc162604666]With the new IE, above mentioned problems can be solved by set the bitmap as:
· 1011 for Example 1, where in the size of CBSR is 3;
· 1100 for Example 2, where in the size of CBSR is 2.
As discussed above, we propose:
[bookmark: _Toc162601828][bookmark: _Toc162603713][bookmark: _Toc162604493][bookmark: _Toc162604517][bookmark: _Toc162604639][bookmark: _Toc162604673][bookmark: _Toc162272737][bookmark: _Toc162273032][bookmark: _Toc162598858][bookmark: _Toc162947911][bookmark: _Toc162948270][bookmark: _Toc162948324][bookmark: _Toc162604496][bookmark: _Toc162604520][bookmark: _Toc162272739][bookmark: _Toc162273034][bookmark: _Toc162598860][bookmark: _Toc162601833][bookmark: _Toc162603718][bookmark: _Toc162604644][bookmark: _Toc162604678]Update the RRC IE to support the association between configured CBSR and CSI-RS resources. 
3. Conclusion
Based on the discussion in this document, we have the following observations and proposals:
Observation 1:	Current RRC IE for CJT doesn’t reflect RAN1 agreement and LS well, which is ambiguous on the association between the configured up to K CBSRs and the configured K CSI-RS resource.

Proposal 1:	Update the RRC IE to support the association between configured CBSR and CSI-RS resources.
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