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1. Introduction
At the RAN1#96bis meeting, UE features for Rel-15 late drop was discussed and following agreements were made [1]. 
	Agreements:
For Rel-15 late drop, it is agreed to have capability support for synchronous NR-NR DC only wherein MCG is in FR1 and SCG is in FR2.

Agreements:
For Rel-15 late drop
· For the capability parameters and components that are presently not defined as ‘across all CC’, the same capability signaling structure can be reused for DC as for CA.
· For the capability parameters and components that are presently not defined as ‘across all CC’ and that are of per band combination, per band per band combination or per CC per band per band combination, the same band combinations need to be allowed to be listed separately for CA and DC with allowing different capability contents.

Agreements:
For the capability parameters and components that are presently defined as ‘across all CC’ and not defined with FR1/FR2 differentiation where different values are allowed
· These capability parameters should be defined as ‘across all CCs and across MCG and SCG’.
· If there is any mandatory minimum value defined for ‘across all CCs’, the same mandatory minimum should apply to ‘across all CCs and across MCG and SCG’.
· FFS: whether for some of these parameters per MCG and per SCG capabilities should be additionally introduced
· FFS: whether for some of these parameters to introduce a limitation on how capabilities can be distributed by configuration across MCG and SCG
· FFS: for capabilities with FR1/FR2 differentiation where different values are allowed

Agreements:
· For NR-DC (including late drop UEs), ask RAN2 if it is possible to introduce RRC parameters pdcch-BlindDetectionMCG and pdcch-BlindDetectionSCG, which configures the reference number of cells for blind detection for MCG and SCG, respectively, and RRC parameters pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE for optional new UE capability signalling that informs the maximum values for pdcch-BlindDetectionMCG and pdcch-BlindDetectionSCG, respectively. If yes, 
· The value range of pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE is 
· [1, …, pdcch-BlindDetectionCA1] and pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= pdcch-BlindDetectionCA if the UE reports pdcch-BlindDetectionCA, and
· FFS: [1, 2, 3] and pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= the maximum number of DL serving cells over CGs that UE can support if the UE does not report pdcch-BlindDetectionCA.
· If the UE does not report pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE, 
· pdcch-BlindDetectionCA for NR-CA is re-used as the UE capability signalling for NR-DC to determine BD/CCE limit across serving cells over CGs if the UE reports pdcch-BlindDetectionCA, and 
· the number of configured DL serving cells over CGs is used to determine BD/CCE limit across serving cells over CGs if the UE does not report pdcch-BlindDetectionCA.
· If the UE reports pdcch-BlindDetectionMCG-UE or pdcch-BlindDetectionSCG-UE, both of them are reported (i.e., not either of them).
· pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE are per UE capability signalling.
· FFS: If the UE does not report pdcch-BlindDetectionCA, the UE must support at least one NR-DC band combination where the UE behaviour of blind decoding operation is the same as in Rel.15 NR-CA.
· For MCG and SCG, the UE calculates BD/CCE limit for the CGs by using pdcch-BlindDetectionMCG and pdcch-BlindDetectionSCG, respectively.
· The value range of pdcch-BlindDetectionMCG and pdcch-BlindDetectionSCG is [1, 2, …, 15].
· pdcch-BlindDetectionMCG + pdcch-BlindDetectionSCG <= pdcch-BlindDetectionCA if the UE reports pdcch-BlindDetectionCA, and pdcch-BlindDetectionMCG + pdcch-BlindDetectionSCG <= the number of configured DL serving cells over CGs if the UE does not report pdcch-BlindDetectionCA.
· For a UE configured with NR-DC, if the UE reports pdcch-BlindDetectionCA, the UE is always configured with pdcch-BlindDetectionMCG and pdcch-BlindDetectionSCG.
· FFS: if the UE does not report pdcch-BlindDetectionCA.
· The information exchange between MCG and SCG (if any) is up to RAN2/RAN3 to discuss.


In this contribution, we discuss remaining issues on UE features for Rel-15 late drop. 
2. Discussion on UE features for Rel-15 late drop
At the last RAN1 meeting, it was agreed to have capability support for synchronous NR-NR DC for Rel-15 late drop, and FG6-25 is added as per band combination capability in the latest version of UE feature list [2]. It means that similar to LTE-LTE DC capability reporting, UE reports a set of supported band combinations/partitionings for sync NR-NR DC separately from that for CA. In addition, since featureSetCombination is reported for each supported band combination, capabilities defined under featureSet are separately reported for each DC band combination. So, basically there is already a certain flexibility for capability reporting for NR-NR DC.
For per-UE capabilities without FR1/FR2 differentiation, RAN1 agreed that these capability parameters should be defined as ‘across all CCs and across MCG and SCG’. Nevertheless, there are some remaining issues. Some per-UE capabilities (e.g., like pdcch-BlindDetectionCA) may need to be separately reported for CA and for sync NR-NR DC in order to allow various implementations to realize sync NR-NR DC. In some implementation, UE is capable of a certain feature in both single CG operation and sync NR-NR DC operation, and UE is capable of it in both MCG and SCG. But in other implementation, even if UE is capable of a certain feature in single CG operation and in MCG in sync NR-NR DC operation, UE may not be capable of or may be less capable of it in SCG.
If time allows, it is good to discuss the necessity on separate reporting of per-UE capability between for single CG/MCG and for SCG, for each feature group considering expected implementation variations. However, since ASN.1 freeze schedule for Rel-15 late drop is approaching, one possible way is to allow the separate reporting for all per-UE capabilities. But it would cause a lot of RAN2 work and an unnecessary increase of capability signalling size. So RAN1 should carefully discuss on the necessity on separate reporting of per-UE capability between for single CG/MCG and for SCG case by case.
Proposal 1: Only when the clear necessity on additional per MCG and per SCG capabilities is identified for a particular FG/parameter, those additional per MCG and per SCG capabilities are introduced.

If no additional per MCG and per SCG capabilities is identified as necessary for Rel-15 late drop, some remaining details on how to interpret existing capabilities for sync NR-NR DC should be clarified. For the capability parameters and components that are presently defined as ‘across all CC’ and not defined with FR1/FR2 differentiation where different values are allowed (i.e., per-UE capabilities without FR1/FR2 differentiation or with FR1/FR2 differentiation where different values are not allowed), unless per CG limitation is additionally defined, there should be no limitation on how capabilities can be distributed, i.e., UE shall be capable of every possible distribution.
For per-UE capabilities with FR1/FR2 differentiation, since Rel-15 late drop targets FR1 NR-FR2 NR DC only, no additional capability signalling would be necessary, and the capabilities reported for FR1 and for FR2 are applied to MCG and to SCG, respectively.
Proposal 2: Unless per CG limitation is additionally defined, there should be no limitation on how capabilities can be distributed, i.e., UE shall be capable of every possible distribution.
Proposal 3: For per-UE capabilities with FR1/FR2 differentiation, in case of sync NR-NR DC, capabilities reported for FR1 and for FR2 are applied to MCG and to SCG, respectively.


3. Conclusion
[bookmark: _GoBack]In this contribution, we discussed remaining issues on UE features for Rel-15 late drop. Based on the discussion, we made following proposals.
Proposal 1: Only when the clear necessity on additional per MCG and per SCG capabilities is identified for a particular FG/parameter, those additional per MCG and per SCG capabilities are introduced.
Proposal 2: Unless per CG limitation is additionally defined, there should be no limitation on how capabilities can be distributed, i.e., UE shall be capable of every possible distribution.
Proposal 3: For per-UE capabilities with FR1/FR2 differentiation, in case of sync NR-NR DC, capabilities reported for FR1 and for FR2 are applied to MCG and to SCG, respectively.
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