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[bookmark: _Hlk92533719]Introduction
[bookmark: _Hlk85390381][bookmark: _Hlk92533704][bookmark: _GoBack]RAN2 discussed at last meeting on how to capture UE capabilities to reflect RAN4 agreement on inter-band SSB-less SCell operation. However, the companies involved in unofficial offline discussion found out that the RAN4’s proposal on UE capability signalling needs further discussion from RAN2 perspective, because there is guideline on UE capability design of not using a signaled band combination to derive supported features for higher order band combinations [1]. 
After offline discussion with companies, the following issues are identified for UE capabilities reporting for inter-band SSB-less SCell operation:
Q1:  How to indicate this feature when there is a band(s) not involving in the inter-band SSB-less SCell operation within the BC? 
Q2:  How does the UE capabilities signalling differentiate between the following two cases?
· For A+B+C, A can be the reference band of B and C; however, B cannot be the reference band of C and vice versa (e.g. due to a band gap between these two bands beyond acceptable for inter-band SSB-less SCell operation);
· For A+B+C, the reference band(s) can be fully interchangeable, i.e. either band can be the reference band for the other bands;
Q3:  Whether do we need to keep the flexibility on reporting for multiple independent groups for this feature? e.g. for band combination {A=800MHz, B=900MHz, C=2.6GHz, D=3.5GHz, E=4.9GHz}, where {A, B}, {C, D} are two independent groups for this feature, and E is not involved in either group. Since the band gap between {A, B}, {C, D} is beyond acceptable for inter-band SSB-less SCell operation, the band in one group cannot be the reference band for a band of the other group (Note: Whether 2.6GHz can be reference band of 3.5GHz is not technically studied. It is only an example for illustrating the situation here.)
In this paper, we will analyze the signalling design and provide a solution for it.

Discussion
Background
During R4#110, the following agreements were made [2]:
	Agreement:
							Per FS indication.
· For each band within the BC, UE indicates if it supports the SSB-less operation when this band is the reference band and other band(s) in the BC as the SSB-less band.
· Note: If UE indicate “support” for this band, it means all other bands within the BC can be configured as SSB-less bands. Otherwise, UE shall not indicate “support” for this band.
· Whether and how to define requirements for multiple SSB-less SCell activation will be FFS in RAN4 requirements discussion.
Agreements:
If UE indicates support of SSB-less operation between Band A and Band B, it is RAN4 understanding that there is no direction between A and B, which means that UE shall indicate either band as the reference band and the other band as the SSB-less band. How UE to indicate it is up to RAN2 to design. 

If UE indicates support of SSB-less operation between Band A and Band B, and UE can support CA combination containing A and B, then it is natural that UE can support SSB-less operation between A and B under such CA combination.


[image: C:\Users\z00416063\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\AE2FE56E.tmp]
Fig.1: intended UE capability indication method with RAN4 designed signalling [3]
Fig. 1 is an example to illustrate RAN4’s intention on how the UE capabilities signalling is designed. For instance, UE indicates scellWithoutSSB-InterBandCA-r18 = ‘supported’ for band B under band combination A + B + C, it means UE shall support the SSB-less operation for A + B and B + C (either band as the reference and the other one as SSB-less), and B as the reference and A and C as SSB-less simultaneously. At the same time, UE shall also support any parent band combinations containing A + B, or B + C, or A + B + C (when B is reference band). In this way, the NW can configure CA of a higher-order BC, e.g. A + B + C + D, and only configure inter-band SSB-less operation within a lower-order BC (e.g. A + B + C) if the UE indicates ‘supported’ for band B under such lower-order BC.
However, it was pointed out that such inference is not aligned with the guideline on UE capability definition, i.e. not to use a signaled band combination to derive supported features for higher order band combinations [1]. 
	3	Define UE features in line with fallback capability signaling
For NR, from a signaled band combination, the UE support of lower order band combinations can be derived as described in Fallback band combination definition in clause 3.1 from 38.306. The signaling does not account for: using a signaled band combination to derive supported features for higher order band combinations; deriving the support of a feature via multiple band combinations.


As a result, if we keep this signalling design, the NW cannot configure CA of a higher-order BC (e.g. {A, B, C, D}, where band D is not involved in the inter-band SSB-less operation) while only configuring inter-band SSB-less operation of a lower-order BC (e.g. {A, B, C}), because the UE can neither indicate ‘supported’ for band B under band combination {A, B, C, D} for that band B cannot be the reference band for band D, nor use the indicated ‘supported’ for band B under {A, B, C} to derive the feature for {A, B, C, D}.
Observation 1. Due to the UE capability guideline on not to use a signaled band combination to derive supported features for higher order band combinations, the NW cannot configure CA of a higher-order BC while only configuring inter-band SSB-less operation of a lower-order BC when the UE only reports ‘supported’ for this lower-order BC .
Solution
[bookmark: _Hlk165283896]After some further offline discussion, one solution was raised to properly address the issue. Instead of reporting ‘supported’ for a band within the BC to indicate this band can be configured as the reference band for all other bands within the BC, the UE optionally reports ‘referenceBand’ or ‘scellWithoutSSB’ for a band to indicate the support of inter-band SSB-less SCell operation. The band indicated as ‘referenceBand’ can be configured as the reference band for all other band(s) indicated as ‘scellWithoutSSB’. If the field scellWithoutSSB-InterBandCA-r18 is absent for a band, this band is not involved in the inter-band SSB-less SCell operation.
Fig. 2a is an example of how the solution works. For a BC {A, B, C, D}, if A can be the reference band of B and C (which also means B or C can be the reference band of A), while B cannot be the reference band of C or vice versa, and D is not involved in the inter-band SSB-less SCell operation, the UE needs to report 3 FeatureSet entries to indicate the relation between any two bands. Since it is agreed there is no direction between two bands if the UE indicates support of this operation between these two bands, the UE needs to only report the first entry, as Fig. 2b shows.



[bookmark: _Hlk92538289]Fig.2a: UE indicates ‘referenceBand’ or ‘scellWithoutSSB’ for a band with TP1


Fig.2b: no direction between two bands enables the UE to report less FS entries with TP1
Proposal 1. Instead of reporting ‘supported’ for a band within the BC to indicate this band can be configured as the reference band for all other bands within the BC, the UE optionally reports ‘referenceBand’ or ‘scellWithoutSSB’ for a band to indicate the support of inter-band SSB-less SCell operation.
Proposal 2. If the UE indicates ‘referenceBand’ for a band, it means this band can be configured as the reference band for all other band(s) indicated as ‘scellWithoutSSB’.
Proposal 3. If the field scellWithoutSSB-InterBandCA-r18 is absent for a band, this band is not involved in the inter-band SSB-less SCell operation.
Proposal 4. If inter-band SSB-less SCell operation is supported between two bands, it is understood that there is no direction between the two bands, which means that the network can configure either band as the reference band and the other band as the SSB-less band.
TP1 is provided in 5.1 regarding proposal 1 to 4 for the support of only one inter-band SSB-less SCell operation group within a BC.
Fig. 3a and Fig. 3b are examples of UE capabilities reporting with TP1 to differentiate the following two cases as mentioned in Q2 in the introduction part:
· case 1: A can be the reference band of B and C, but B cannot be the reference band of C and vice versa. D is not involved in the inter-band SSB-less SCell operation;
· case 2: for A+B+C, either band can be the reference band of the other two bands, i.e. the operation within {A, B, C} is fully interchangable. D is not involved in the inter-band SSB-less SCell operation;


Fig.3a: Example of UE capabilities reporting for case 1


Fig.3b: Example of UE capabilities reporting for case 2

On support of multiple independent groups for inter-band SSB-less SCell operation
During last meeting, Q3 as mentioned in the introduction part was raised by some companies: how to indicate this feature for different independent groups of bands? For example, the UE supports this feature between A + B, and C + D under the band combination A + B + C + D, while band A, B cannot be the reference band of band C, D, as Fig. 4 shows.


Fig.4: inter-band SSB-less SCell operation for independent groups of bands
[bookmark: _Hlk165886315]One of the intentions of RAN4 signalling design is to enable using multiple signaled BC to derive the feature for a higher order BC, e.g. indication of the support within BC1 {A, B} and BC2 {C, D} to derive that they are simultaneously supported within BC {A, B, C, D}. However, this is also not allowed according to the guideline for UE capability [1], 
	3	Define UE features in line with fallback capability signaling
For NR, from a signaled band combination, the UE support of lower order band combinations can be derived as described in Fallback band combination definition in clause 3.1 from 38.306. The signaling does not account for: using a signaled band combination to derive supported features for higher order band combinations; deriving the support of a feature via multiple band combinations.


and definition of FeatureSetsPerBand [4]:
	[bookmark: _Toc60777439][bookmark: _Toc162895070]–	FeatureSetCombination
Each FeatureSetsPerBand contains a list of feature sets applicable to the carrier(s) of one band entry of the associated band combination. Across the associated bands, the UE shall support the combination of FeatureSets at the same position in the FeatureSetsPerBand. All FeatureSetsPerBand in one FeatureSetCombination must have the same number of entries.


Therefore, we propose RAN2 to discuss whether to keep the flexibility on the support of inter-band SSB-less SCell operations for different independent groups of bands. If the flexibility needs to be supported, TP2 is provided accordingly. An example is demonstrated in Fig. 5.


Fig.5: Example of supporting inter-band SSB-less SCell operation for independent groups of bands with TP2
Proposal 5a. RAN2 to discuss whether to keep the flexibility on the support of inter-band SSB-less SCell operations for different independent groups of bands.
Proposal 5b. If RAN2 confirms the support of inter-band SSB-less SCell operations for different independent groups of bands, TP2 is adopted for the inter-band SSB-less SCell UE capability signalling. Otherwise, TP1 is adopted.

Conclusion
Based on the discussion, we have the following observation and proposals:
Observation 1. Due to the UE capability guideline on not to use a signaled band combination to derive supported features for higher order band combinations, the NW cannot configure CA of a higher-order BC while only configuring inter-band SSB-less operation of a lower-order BC when the UE only reports ‘supported’ for this lower-order BC .
Proposal 1. Instead of reporting ‘supported’ for a band within the BC to indicate this band can be configured as the reference band for all other bands within the BC, the UE optionally reports ‘referenceBand’ or ‘scellWithoutSSB’ for a band to indicate the support of inter-band SSB-less SCell operation.
Proposal 2. The band indicated as ‘referenceBand’ can be configured as the reference band for all other band(s) indicated as ‘scellWithoutSSB’.
Proposal 3. If the field scellWithoutSSB-InterBandCA-r18 is absent for a band, this band is not involved in the inter-band SSB-less SCell operation.
Proposal 4. If inter-band SSB-less SCell operation is supported between two bands, it is understood that there is no direction between the two bands, which means that the network can configure either band as the reference band and the other band as the SSB-less band.
Proposal 5a. RAN2 to discuss whether to keep the flexibility on the support of inter-band SSB-less SCell operations for different independent groups of bands.
Proposal 5b. If RAN2 confirms the support of inter-band SSB-less SCell operations for different independent groups of bands, TP2 is adopted for the inter-band SSB-less SCell UE capability signalling. Otherwise, TP1 is adopted.
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[bookmark: _Toc12750894][bookmark: _Toc29382258][bookmark: _Toc37093375][bookmark: _Toc37238651][bookmark: _Toc37238765][bookmark: _Toc46488660][bookmark: _Toc52574081][bookmark: _Toc52574167][bookmark: _Toc146751297]4.2.7.2	BandNR parameters
< unchanged part is omitted>
	[bookmark: _Hlk149898831]Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	scellWithoutSSB-InterBandCA-r18
Indicates whether the UE supports SCell without SS/PBCH block for inter-band CA.
For each band within the BC, UE indicates if it supports the SSB-less operation when this band is the reference band and other band(s) in the BC as the SSB-less band(s).
The band indicated as ‘referenceBand’ can be configured as the reference band for all other band(s) indicated as ‘scellWithoutSSB’.
If the field scellWithoutSSB-InterBandCA-r18 is absent for a band, this band is not involved in the inter-band SSB-less SCell operation.
If inter-band SSB-less SCell operation is supported between two bands, it is understood that there is no direction between the two bands, which means that the network can configure either band as the reference band and the other band as the SSB-less band.
	FS
	No
	N/A
	FR1 only


< unchanged part is omitted>

draft TP1 to TS 38.331 V18.1.0
6.3.3	UE capability information elements

[bookmark: _Toc60777441][bookmark: _Toc162895072]–	FeatureSetDownlink
The IE FeatureSetDownlink indicates a set of features that the UE supports on the carriers corresponding to one band entry in a band combination.
FeatureSetDownlink information element
-- ASN1START
-- TAG-FEATURESETDOWNLINK-START

< unchanged part is omitted>
FeatureSetDownlink-v1800 ::=                    SEQUENCE {
    -- R1 40-4-1: Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A
    pdsch-TypeA-DMRS-r18                            ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1a: Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
    pdsch-TypeB-DMRS-r18                            ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1b: 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-1SymbolFL-DMRS-Addition2Symbol-r18        ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1c: Alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-AlternativeDMRS-Coexistence-r18           ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1d: 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-2SymbolFL-DMRS-r18                        ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1e: 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-2SymbolFL-DMRS-Addition2Symbol-r18        ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1f: 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-1SymbolFL-DMRS-Addition3Symbol-r18        ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1g: DMRS type for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-DMRS-Type-r18                             ENUMERATED {etype1, etype1And2}                                          OPTIONAL,
    -- R1 40-4-1h: 1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
    pdsch-1PortDL-PTRS-r18                          ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1i: 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
    pdsch-2PortDL-PTRS-r18                          ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1j: Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
    mappingTypeA-1SymbolFL-DMRS-Addition2Symbol-r18 ENUMERATED {supported}                                                   OPTIONAL,

    -- R1 40-4-4: Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
    pdsch-ReceptionWithoutSchedulingRestriction-r18 ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-4a: Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
    pdsch-ReceptionSchemeA-r18                      ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-4b: Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
    pdsch-ReceptionSchemeB-r18                      ENUMERATED {supported}                                                   OPTIONAL,

    -- R1 40-4-5: Rel-18 DL DMRS with single DCI based M-TRP
    dmrs-MultiTRP-SingleDCI-r18                     ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-5a: Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
    dmrs-MultiTRP-AddtionRows-r18                   ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-7: Rel-18 DL DMRS with M-DCI based M-TRP
    dmrs-MultiTRP-MultiDCI-r18                      ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-12: Support of Rel-18 DMRS and PDSCH processing capability 2 simultaneously
    simulDMRS-PDSCH-r18                             SEQUENCE {
        scs-15kHz-r18                                   INTEGER (0..4)                                                       OPTIONAL,
        scs-30kHz-r18                                   INTEGER (0..5)                                                       OPTIONAL,
        scs-60kHz-r18                                   INTEGER (0..7)                                                       OPTIONAL
    }                                                                                                                        OPTIONAL,

    -- R1 53-1: Support RLM/BM/BFD and gapless L3 intra-frequency measurements based on CD-SSB outside active BWP without interruptions
    bwpOperationMeasWithoutInterrupt-r18            ENUMERATED {supported}                                                   OPTIONAL,

    -- R1 55-6: (2, 2) span-based PDCCH monitoring with additional restriction(s)
    pdcch-MonitoringSpan2-2-r18                     SEQUENCE{
        pdsch-ProcessingType1-r18                       SEQUENCE{
            scs-15kHz-r18                                   ENUMERATED {supported}                                           OPTIONAL,
            scs-30kHz-r18                                   ENUMERATED {supported}                                           OPTIONAL
        },
        pdsch-ProcessingType2-r18                       SEQUENCE{
            scs-15kHz-r18                                   ENUMERATED {supported}                                           OPTIONAL,
            scs-30kHz-r18                                   ENUMERATED {supported}                                           OPTIONAL
        }
    }                                                                                                                        OPTIONAL,
    -- R1 55-6b: Mix of Rel-16 PDCCH monitoring capability and Rel. 15 PDCCH monitoring capability on different carriers
    pdcch-MonitoringMixed-r18                       ENUMERATED {supported}                                                   OPTIONAL,
    -- R4 42-1: Support of SCell without SS/PBCH block for inter-band CA
    scellWithoutSSB-InterBandCA-r18                 ENUMERATED {supportedreferenceBand, scellWithoutSSB}                                                   OPTIONAL,
    multicastInactive-r18                           ENUMERATED {supported}                                                   OPTIONAL,
    thresholdBasedMulticastResume-r18               ENUMERATED {supported}                                                   OPTIONAL
}

< unchanged part is omitted>

-- TAG-FEATURESETDOWNLINK-STOP
-- ASN1STOP

TP2
draft TP2 to TS 38.306 V18.1.0
4.2.7.2	BandNR parameters
< unchanged part is omitted>
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	scellWithoutSSB-InterBandCA-r18
Indicates whether the UE supports SCell without SS/PBCH block for inter-band CA.
For each band within the BC, UE indicates if it supports the SSB-less operation when this band is the reference band and other band(s) in the BC as the SSB-less band(s).
The band indicated as ‘referenceBand’ can be configured as the reference band for all other band(s) indicated as ‘scellWithoutSSB’ with higher band entry number than this reference band and lower band entry number than the entry number of the next band indicated as ‘referenceBand’ if any.
If the field scellWithoutSSB-InterBandCA-r18 is absent for a band, this band is not involved in the inter-band SSB-less SCell operation.
If inter-band SSB-less SCell operation is supported between two bands, it is understood that there is no direction between the two bands, which means that the network can configure either band as the reference band and the other band as the SSB-less band.
	FS
	No
	N/A
	FR1 only


< unchanged part is omitted>

draft TP2 to TS 38.331 V18.1.0
6.3.3	UE capability information elements

–	FeatureSetDownlink
The IE FeatureSetDownlink indicates a set of features that the UE supports on the carriers corresponding to one band entry in a band combination.
FeatureSetDownlink information element
-- ASN1START
-- TAG-FEATURESETDOWNLINK-START

< unchanged part is omitted>
FeatureSetDownlink-v1800 ::=                    SEQUENCE {
    -- R1 40-4-1: Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type A
    pdsch-TypeA-DMRS-r18                            ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1a: Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping type B
    pdsch-TypeB-DMRS-r18                            ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1b: 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-1SymbolFL-DMRS-Addition2Symbol-r18        ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1c: Alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-AlternativeDMRS-Coexistence-r18           ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1d: 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-2SymbolFL-DMRS-r18                        ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1e: 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-2SymbolFL-DMRS-Addition2Symbol-r18        ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1f: 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-1SymbolFL-DMRS-Addition3Symbol-r18        ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1g: DMRS type for Rel.18 enhanced DMRS ports for PDSCH
    pdsch-DMRS-Type-r18                             ENUMERATED {etype1, etype1And2}                                          OPTIONAL,
    -- R1 40-4-1h: 1 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
    pdsch-1PortDL-PTRS-r18                          ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1i: 2 port DL PTRS for Rel.18 enhanced DMRS ports for PDSCH with rank 1-8
    pdsch-2PortDL-PTRS-r18                          ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-1j: Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port for mapping type A
    mappingTypeA-1SymbolFL-DMRS-Addition2Symbol-r18 ENUMERATED {supported}                                                   OPTIONAL,

    -- R1 40-4-4: Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
    pdsch-ReceptionWithoutSchedulingRestriction-r18 ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-4a: Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeA
    pdsch-ReceptionSchemeA-r18                      ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-4b: Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports for PDSCH with fdmSchemeB
    pdsch-ReceptionSchemeB-r18                      ENUMERATED {supported}                                                   OPTIONAL,

    -- R1 40-4-5: Rel-18 DL DMRS with single DCI based M-TRP
    dmrs-MultiTRP-SingleDCI-r18                     ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-5a: Additional row(s) for antenna ports (0,2,3) for Rel.18 DMRS ports for single-DCI based M-TRP
    dmrs-MultiTRP-AddtionRows-r18                   ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-7: Rel-18 DL DMRS with M-DCI based M-TRP
    dmrs-MultiTRP-MultiDCI-r18                      ENUMERATED {supported}                                                   OPTIONAL,
    -- R1 40-4-12: Support of Rel-18 DMRS and PDSCH processing capability 2 simultaneously
    simulDMRS-PDSCH-r18                             SEQUENCE {
        scs-15kHz-r18                                   INTEGER (0..4)                                                       OPTIONAL,
        scs-30kHz-r18                                   INTEGER (0..5)                                                       OPTIONAL,
        scs-60kHz-r18                                   INTEGER (0..7)                                                       OPTIONAL
    }                                                                                                                        OPTIONAL,

    -- R1 53-1: Support RLM/BM/BFD and gapless L3 intra-frequency measurements based on CD-SSB outside active BWP without interruptions
    bwpOperationMeasWithoutInterrupt-r18            ENUMERATED {supported}                                                   OPTIONAL,

    -- R1 55-6: (2, 2) span-based PDCCH monitoring with additional restriction(s)
    pdcch-MonitoringSpan2-2-r18                     SEQUENCE{
        pdsch-ProcessingType1-r18                       SEQUENCE{
            scs-15kHz-r18                                   ENUMERATED {supported}                                           OPTIONAL,
            scs-30kHz-r18                                   ENUMERATED {supported}                                           OPTIONAL
        },
        pdsch-ProcessingType2-r18                       SEQUENCE{
            scs-15kHz-r18                                   ENUMERATED {supported}                                           OPTIONAL,
            scs-30kHz-r18                                   ENUMERATED {supported}                                           OPTIONAL
        }
    }                                                                                                                        OPTIONAL,
    -- R1 55-6b: Mix of Rel-16 PDCCH monitoring capability and Rel. 15 PDCCH monitoring capability on different carriers
    pdcch-MonitoringMixed-r18                       ENUMERATED {supported}                                                   OPTIONAL,
    -- R4 42-1: Support of SCell without SS/PBCH block for inter-band CA
    scellWithoutSSB-InterBandCA-r18                 ENUMERATED {supportedreferenceBand, scellWithoutSSB}                                                   OPTIONAL,
    multicastInactive-r18                           ENUMERATED {supported}                                                   OPTIONAL,
    thresholdBasedMulticastResume-r18               ENUMERATED {supported}                                                   OPTIONAL
}

< unchanged part is omitted>

-- TAG-FEATURESETDOWNLINK-STOP
-- ASN1STOP
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If the FS containing scellWithoutSSB-InterBandGA-18 is reported for band B in band combination A+B-+C, it means the following are supported:

A +— B

refenrece cell in either A or B

B+— C

refenrece cell in either B or C

A+«—> B+ C

reference cell in B

A +— B

refenrece cell in either A or B

B+— C

refenrece cell in either B or C

UE operates in A+B+C+D,
but D is not involved in SSB-less operation
(no SSB-less SCell or reference cell in D)

UE operates in A+B+D,
but D is not involved in SSB-less operation

UE operates in B+C+D,
but D is not involved in SSB-less operation

The same applies to other parent band combinations for A+B+C, A+B, B+C
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