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Introduction
In this document, we discuss some remaining issues that need clarification to stabilize UE capability specification especially features for MIMO evo WI and TEI18 PDCCH monitoring.  
MIMO evo WI  
Issue 1: definition of “across all CCs” 

There are many features indicating capability “across all CCs”. However, these features have different granularity i.e. these are one of per band, per BC or per FS. Therefore, the meaning of “across all CCs” is not clear whether it is really across all CCs at the UE or not. Especially, when the feature is per band, the same feature capability is indicated in multiple bands in the band combination. 
It would be reasonable to assume that all CCs should be aligned with the granularity of UE capability. That is, if the concerned UE capability is per band, all CCs means within a band. If the concerned UE capability is per FS, all CC means within a band.  Finally, if the concerned UE capability is per BC, all CCs means per UE.  

Proposal 1: RAN2 agree that “across all CCs” should be referred to the granularity of the concerned UE capability. If needed, RAN2 could send an LS to RAN1 to confirm.   

Issue 2: different value range for similar components 

In MIMO capabilities, components of many CSI codebook related feature groups include same structure with combinations for the following parameters: 

a) Maximum number of Tx ports in one resource 
b) Maximum total number of resource associated 
c) Maximum total number of Tx ports of resources 

Similar to the legacy codebook related capabilities, this component is defined by referring to CodebookVariantList-r16. 

	CodebookVariantsList-r16 ::= SEQUENCE (SIZE (1..maxNrofCSI-RS-ResourcesAlt-r16)) OF SupportedCSI-RS-Resource 
SupportedCSI-RS-Resource ::= SEQUENCE { 
maxNumberTxPortsPerResource ENUMERATED {p2, p4, p8, p12, p16, p24, p32}, 
maxNumberResourcesPerBand INTEGER (1..64), 
totalNumberTxPortsPerBand INTEGER (2..256) 
}



One clarification we need from RAN1 is why some components have slightly different value range. Table 1 shows the value range of the component in different FGs. Since it is different from the range of original CodebookVariantList-r16, it would be necessary to explicitly describe so that the UE indicates within the allowed range. However, explicitly describing the value range would make the specification complicated from readability point of view. Before RAN2 complete the explicit description of value range for each capability using CodebookVariantList, it would be good to check with RAN1 whether the slightly different value range is critical to accommodate or whether we can have a common value range.  

	
	

	40-3-2-1    eType2Doppler-r18
	a. {4,8,12,16,24,32}
b. {2,3,4 … 64}
c. {4, …, 256}

	40-3-2-2 eType2DopplerR2-r18
	- Max # of Tx ports in one resource: {4,8,12,16,24,32}
- Max # resources: {1 to 64}
- Max # total ports: {4 to 256}

	40-3-2-4 feType2Doppler-r18

	a. {4,8,12,16,24,32}
b. {1, 2,3,4 … 64}
c. {4, …, 256}

	40-3-2-5 feType2DopplerM2R1-r18

	a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}

	40-3-26 feType2DopplerR2-r18
	a) {4, 8, 12, 16, 24, 32}
b) {2,3,4 … 64}
c) {4, …, 256}


Table 1:  value range of a component referring to CodebookVariantsList

Proposal 2: RAN2 discuss whether to ask RAN1 to consolidate to the same value range or explicitly describe the value range in TS38.306 for each component defined with CodebookVariantList-r16. 

TEI18 PDCCH monitoring
The spec rapporteur included the following open issue. In this document, we would like to provide more detailed example on this issue to understand why RAN2 should ask RAN1. 

	FG
	Work Item
	Questions

	55-6 family
	TEI18
	It seems there's a missing relationships between 11-2 family and 55-6 family, which have not been implemented. It would be helpful for RAN2 if RAN1 can provide all the relevance of 11-2 family to the 55-6 family so that 55-6 family is self-contained. For example, the UE may report either FG 11-2c or FG 11-2g, but not both. Does this also apply to FG 55-6c or FG 55-6g? There might be other relevance that are provided as note in FG 11-2 family, but not in FG 55-6 family. It would be also good to clarify.



Example 1: 55-6a/55-6f and 55-6c/55-6g

In Rel-16, RAN1 indicated the following restriction in FG 11-2a/f and 11-2c/11-2g in [1].

	· [bookmark: _Hlk158124235]The UE may report either FG 11-2a or FG 11-2f, but not both.
· The UE may report either FG 11-2c or FG 11-2g, but not both.



In order to implement the second restriction, CHOICE structure is used for 11-2c and 11-2g. 

    pdcch-BlindDetectionCA-MixedExt-r16        CHOICE {
        pdcch-BlindDetectionCA-Mixed-v16a0                PDCCH-BlindDetectionCA-MixedExt-r16,
        pdcch-BlindDetectionCA-Mixed-NonAlignedSpan-v16a0 PDCCH-BlindDetectionCA-MixedExt-r16
    }                                                                                             OPTIONAL,

However, 55-6c and 55-6g are defined independently and there is no restriction about reporting 55-6c and 55-6g. 
    -- R1 55-6c: Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on
    -- different carriers
    pdcch-BlindDetectionCA-Mixed-r18              SEQUENCE {
        blindDetectionCA-Mixed-r18                    SEQUENCE(SIZE (1..maxNrofPdcch-BlindDetection-r17)) OF
                                                          PDCCH-BlindDetectionCA-Mixed-r18,
        supportedSpanArrangement-r18                  ENUMERATED{ alignedOnly, alignedAndNonAligned }
    }                                                                                                     OPTIONAL,
…omitted
-- R1 55-6g: Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on
    -- different carriers with restriction for non-aligned span case
    pdcch-BlindDetectionCA-Mixed-NonAlignedSpan-r18  SEQUENCE(SIZE (1..maxNrofPdcch-BlindDetection-r17)) OF
                                                          PDCCH-BlindDetectionCA-Mixed-r18                OPTIONAL,


If the same restriction is applied, it would be good to have same ASN.1 structure as 11-2c and 11-2g for 55-6a and 55-6f. This should be the same situation for 55-6c/55-6g.

Observation 1: missing restriction for 55-6a/55-6f and 55-6c/55-6g may require change in ASN.1 signaling structure.  

Example 2: One-to-one correspondence for 55-6e

55-6e is the PDCCH monitoring capabilities for NR-DC case. 

	[bookmark: _Hlk152074423]55-6e
(pdcch-BlinkdDetectionMCG-SCG-List-r18)         
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers



The similar type of Rel-16 capability (i.e. 11-2e) has the following note in RAN1 feature list.  

	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)




In order to implement the above restriction, 11-2c, 2g, 2e are grouped as one feature as shown below. 

CA-ParametersNR-v16a0 ::= SEQUENCE {
    pdcch-BlindDetectionMixedList-r16    SEQUENCE(SIZE(1..maxNrofPdcch-BlindDetectionMixed-1-r16)) OF PDCCH-BlindDetectionMixedList-r16
}
…omitted..

PDCCH-BlindDetectionMixedList-r16::=       SEQUENCE {
    pdcch-BlindDetectionCA-MixedExt-r16        CHOICE {
        pdcch-BlindDetectionCA-Mixed-v16a0                PDCCH-BlindDetectionCA-MixedExt-r16,
        pdcch-BlindDetectionCA-Mixed-NonAlignedSpan-v16a0 PDCCH-BlindDetectionCA-MixedExt-r16
    }                                                                                             OPTIONAL,
    pdcch-BlindDetectionCG-UE-MixedExt-r16     SEQUENCE{
    pdcch-BlindDetectionMCG-UE-Mixed-v16a0                PDCCH-BlindDetectionCG-UE-MixedExt-r16,
        pdcch-BlindDetectionSCG-UE-Mixed-v16a0            PDCCH-BlindDetectionCG-UE-MixedExt-r16
    }                                                                                             OPTIONAL
}

However, in the current Rel-18, there is no such restriction between 55-6c, 6g and 6e, therefore, those are defined as independent capabilities. Since it requires change of structure, before we fix the ASN.1 structure, it is worthwhile to check with RAN1. 

    -- R1 55-6c: Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on
    -- different carriers
    pdcch-BlindDetectionCA-Mixed-r18              SEQUENCE {
        blindDetectionCA-Mixed-r18                    SEQUENCE(SIZE (1..maxNrofPdcch-BlindDetection-r17)) OF
                                                          PDCCH-BlindDetectionCA-Mixed-r18,
        supportedSpanArrangement-r18                  ENUMERATED{ alignedOnly, alignedAndNonAligned }
    }                                                                                                     OPTIONAL,
    -- R1 55-6e: Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 16
    -- and Rel. 15 PDCCH monitoring capabilities on different carriers
    pdcch-BlinkdDetectionMCG-SCG-List-r18         SEQUENCE(SIZE (1..maxNrofPdcch-BlindDetection-r17)) OF PDCCH-BlindDetectionMCG-SCG-r18
                                                                                                          OPTIONAL,
    -- R1 55-6g: Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on
    -- different carriers with restriction for non-aligned span case
    pdcch-BlindDetectionCA-Mixed-NonAlignedSpan-r18  SEQUENCE(SIZE (1..maxNrofPdcch-BlindDetection-r17)) OF
                                                          PDCCH-BlindDetectionCA-Mixed-r18                OPTIONAL,

Observation 2: missing relationship for 55-6c/55-6g/6e may require change in ASN.1 signaling structure.  

Given that RAN1 defines 55-6 family as same as 11-2 family, it seems reasonable to ask whether the same restriction from 11-2 family should be applied to 55-6 family. 

Proposal 3: RAN2 ask RAN1 to provide all required restrictions of 55-6 feature group family considering the 11-2 feature group family. 

Conclusion
Based on discussion in Section 2 and 3, we would like to propose the following proposals. 
For Rel-18 MIMO eve WI related RAN2 features, 
Proposal 1: RAN2 agree that “across all CCs” should be referred to the granularity of the concerned UE capability. If needed, RAN2 could send an LS to RAN1 to confirm.   
Proposal 2: RAN2 discuss whether to ask RAN1 to consolidate to the same value range or explicitly describe the value range in TS38.306 for each component defined with CodebookVariantList . 
For Rel-18 TEI18 PDCCH monitoring, 
Observation 1: missing restriction for 55-6a/55-6f and 55-6c/55-6g may require change in ASN.1 signaling structure.  
Observation 2: missing relationship for 55-6c/55-6g/6e may require change in ASN.1 signaling structure.  
Proposal 3: RAN2 ask RAN1 to provide all required restrictions of 55-6 feature group family considering the 11-2 feature group family. 
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