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1	Introduction
In RAN2#113e, cell group signaling for NR-DC was discussed and the following was agreed:
Agreement

2	For a Rel-16 UE supporting only synchronous NR-DC, absence of possible future cell grouping indication means that it only supports FR1-FR2 NR-DC (with MCG in FR1 and SCG in FR2).
3	Intra-FR power sharing capabilities can be used to indicate inter-CG power sharing support for synchronous NR-DC and implicitly whether UE supports intra-FR DC. Hence, no additional bits are needed to indicate this.

After further discussion in offline [AT113-e][223] in [1] the following was further agreed:
Agreements

2	RAN2 to take the following working assumption 
	For asynchronous NR-DC cell group capability, adopt the LTE DC Style with MCG/SCG differentiation. (bitmap limited to same size as in LTE)
FFS if this limit corresponds to frequency band or band entry
3	Introduce cell group capability for synchronous NR-DC with the same signaling structure as cell group capability for asynchronous NR-DC. (bitmap limited to same size as in LTE)
FFS if this is the same bitmap as for async or different bitmap
FFS: allowing the UE to indicate it supports the same cell grouping for both sync and async.
Can consider solution addressing >5 entries to limit the overhead in Rel-17
1-week email to try to technically endorse a CR (for sync and async) illustrating how the signalling could work. Send LS to RAN4 to ask about the band entry vs. frequency band. (Qualcomm)
Agreeing to CRs are postponed to next meeting.

[Post113-e][225][DCCA] Asynchronous and synchronous NR-DC cell grouping (Qualcomm)
	Scope: Try to technically endorse a CR (for sync and async) illustrating how the signalling could work. Send LS to RAN4 to ask about the band entry vs. frequency band.
	Intended outcome: LS to RAN4 and technically endorsed CRs on NR-DC cell grouping (38.331, 38.306)
	Deadline:  Short

The CRs were technically endorsed and an LS [3] was sent to RAN4 to ask whether they have concerns regarding basing the cell grouping on bands, as opposed to band entry as in LTE-DC signaling. 
In this contribution we continue the discussion on cell grouping and propose a field in UECapabiltiyEnquiry to allow network to filter for FR1-FR2 NR-DC band combinations only. This will significantly reduce UE capability overhead for the most common FR1-FR2 NR-DC deployments.
[bookmark: _Ref178064866]2	Discussion
2.1	Cell grouping granularity
One concern with the LTE-DC type signaling solution is the signaling overhead caused by indicating the supported cell grouping for each band combination. To limit the overhead a cap of max 5 entries for the bitmap has been agreed. This cap brings possible scalability issues as only band combinations with up to 5 bands can be supported. This concern was also raised in plenary in [2], where companies were requested to discuss the solution in the technically endorsed RAN2 CRs, in particular the limitation of “up to 5 bands”. An alternative to grouping by bands would be grouping by carrier type, as also suggested by RAN1 in LS, which would not be limited to band combinations of max 5 bands. We raised this aspect in last RAN2 meeting, that we should at least explore the feasibility of that approach. The LS is now sent to RAN4 and we should await the input from them before deciding the cell grouping granularity.
[bookmark: _Toc68206897]Await RAN4 input before deciding the cell grouping granularity.
2.2	UE capability request
Regardless which granularity that is selected for the cell group signalling, it will add signalling overhead for the capability reporting, when the UE indicates the supported cell grouping for each band combination. Effectively this will restrict the number of band combinations that the UE can report. 
[bookmark: _Toc68206894]Including intra FR cell group NR-DC signalling will increase overhead for UE capability signalling.
In networks deploying the most common FR1-FR2 NR-DC option, this means that UEs will report band combinations for NR-DC that the network is not interested in. Furthermore, the added overhead may result in that the UE is not able to report capability information that would be relevant to the network.
[bookmark: _Toc68206895]The increased overhead in UE capability reporting is unnecessary in FR1-FR2 NR-DC network deployments and may restrict the UE from reporting relevant capabilities. 
The unnecessary overhead can be avoided by allowing the network to filter for FR1-FR2 NR-DC band combinations only in the UE capability request. For instance, this can be achieved by introducing a new field includeNRDC-SameFR in UECapabilityEnquiry, so that the UE capabilities for async FR1-FR2 NR-DC are always reported (if includeNR-DC is present), but the ones for intra-FR NR-DC are only reported if includeNRDC-SameFR is present. Here, intra-FR NR-DC means any NR-DC band combination, where MCG and SCG include cells of the same Frequency Range (FR). The required changes in 38.331 are summarized below.
UE-CapabilityRequestFilterCommon
The IE UE-CapabilityRequestFilterCommon is used to request filtered UE capabilities. The filter is common for all capability containers that are requested.
UE-CapabilityRequestFilterCommon information element
-- ASN1START
-- TAG-UE-CAPABILITYREQUESTFILTERCOMMON-START

UE-CapabilityRequestFilterCommon ::=            SEQUENCE {
    mrdc-Request                                SEQUENCE {
        omitEN-DC                                   ENUMERATED {true}                      OPTIONAL,    -- Need N
        includeNR-DC                                ENUMERATED {true}                      OPTIONAL,    -- Need N
        includeNE-DC                                ENUMERATED {true}                      OPTIONAL     -- Need N
    }                                                                                  OPTIONAL,        -- Need N
    ... ,
    [[
    includeNRDC-SameFR-v16xy           ENUMERATED {true}         OPTIONAL
]]

}

-- TAG-UE-CAPABILITYREQUESTFILTERCOMMON-STOP
-- ASN1STOP

	UE-CapabilityRequestFilterCommon field descriptions

	includeNE-DC
Only if this field is present, the UE supporting NE-DC shall indicate support for NE-DC in band combinations and include feature set combinations which are applicable to NE-DC. Band combinations supporting both NE-DC and (NG)EN-DC shall be included in supportedBandCombinationList, band combinations supporting only NE-DC shall be included in supportedBandCombinationListNEDC-Only.

	includeNR-DC
Only if this field is present, the UE supporting NR-DC shall indicate support for NR-DC in band combinations and include feature set combinations which are applicable to NR-DC.

	omitEN-DC
Only if this field is present, the UE shall omit band combinations and feature set combinations which are only applicable to (NG)EN-DC.

	includeNRDC-SameFR
Only if this field is present, the UE supporting NR-DC shall indicate support for NR-DC in band combinations and include feature set combinations which are applicable to intra-FR NR-DC, where MCG and SCG include cells of the same Frequency Range (FR).



[bookmark: _Toc68206898]Introduce a new field includeNRDC-SameFR in UE-CapabilityRequestFilterCommon for requesting NR-DC band combinations with cells within the same FR in both MCG and SCG.
Conclusion
In the previous sections we made the following observations: 
Observation 1	Including intra FR cell group NR-DC signalling will increase overhead for UE capability signalling.
Observation 2	The increased overhead in UE capability reporting is unnecessary in FR1-FR2 NR-DC network deployments and may restrict the UE from reporting relevant capabilities.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Await RAN4 input before deciding the cell grouping granularity.
Proposal 2	Introduce a new field includeNRDC-SameFR in UE-CapabilityRequestFilterCommon for requesting NR-DC band combinations with cells within the same FR in both MCG and SCG.
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