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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, some remaining issues on MR-DC are discussed and associated text proposals are provided.

2. Discussion 
2.1. Clarification of non-zero CA offset across cell groups
During the email discussion of RAN#89-e, one issue is raised on how many non-zero CA offsets can be configured if more than one cell group was configured [1]. RAN1 has agreed that at most one non-zero CA offset can be configured in RAN1#99 [2]. However, it is not clear whether the above agreement is applied within a cell group or across cell groups.
	Agreement:
At most single non-zero offset duration (independent on SCS) can be configured among CCs in the unaligned CA configuration.



The introduction of CA with unaligned frame boundary is to ensure adjacent channel co-existence of multiple operators, as discussed in [3] and illustrated in Figure 1. 


[bookmark: _Ref36824556][bookmark: _Ref36824553]Figure 1 Example of CA with unaligned frame boundary
In this deployment, a single non-zero CA offset across all the cell groups is sufficient for an operator to coexist with another operator. Aggregating multiple carriers, where each of them has a different offset due to adjacent channel co-existence with different operators, is not a typical deployment. That is why RAN1 agrees that at most one non-zero CA offset can be configured. Even if two cell groups are configured (e.g., NR-DC), the situation is still the same.
[bookmark: _Ref47192595]Observation 1: From deployment perspective, at most one non-zero CA offset seems to be enough across all the cell groups.

From UE implementation perspective, introducing up to one non-zero CA offset across all the cell groups has a comparable complexity level with asynchronous NR-DC supported in Rel-16. On the other hand, supporting more than one non-zero CA offsets for a UE, e.g., different non-zero offsets between cell groups in asynchronous NR-DC, would significantly increase the UE implementation complexity. 
[bookmark: _Ref53479863]Observation 2: From UE implementation perspective, supporting more than one non-zero CA offsets across all the cell group significantly increases the implementation complexity.

Based on the discussion, it seems preferable that at most one non-zero CA offset across cell groups can be configured for a UE supporting capability 18-7 (i.e., “CA with non-aligned frame boundaries”). If more than one non-zero offsets are required, a separate UE capability should be introduced.
[bookmark: _Ref37170876]Proposal 1: RAN1 should clarify that at most one non-zero CA offset across cell groups can be configured for a UE supporting capability 18-7.
[bookmark: _Ref53479868][bookmark: _GoBack]Proposal 2: If more than one non-zero offsets are required, a separate UE capability from 18-7 should be introduced for such kind of UEs.

2.2. [bookmark: _Ref37170879]TP for RRC parameter alignment
The RRC parameter used in current TS 38.214 (enableDefaultBeamForCSS) [4] is not aligned with that defined in TS 38.331 [5]: enableDefaultBeamForCCS-r16, which is updated in the following TP.
	[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558][bookmark: _Toc52457768]5.1.5	Antenna ports quasi co-location
<Unchanged part omitted>
[bookmark: _Hlk530421126]If the PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the first slot with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with [enableDefaultBeamForCSS] enableDefaultBeamForCCS-r16, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentForDCI-Format1-2-r16 is configured for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains 'QCL-TypeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
<Unchanged part omitted>
If the PDCCH carrying the scheduling DCI is received on one component carrier, and the PDSCH scheduled by that DCI is on another component carrier and the UE is configured with [enableDefaultBeamForCCS] enableDefaultBeamForCCS-r16:
<Unchanged part omitted>
[bookmark: _Toc11352117][bookmark: _Toc20318007][bookmark: _Toc27299905][bookmark: _Toc29673173][bookmark: _Toc29673314][bookmark: _Toc29674307][bookmark: _Toc36645537][bookmark: _Toc45810582][bookmark: _Toc52457792]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology
<Unchanged part omitted>
-	else if the UE is configured with [enableDefaultBeamForCCS] enableDefaultBeamForCCS-r16 and when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.
<Unchanged part omitted>
[bookmark: _Toc29673174][bookmark: _Toc29673315][bookmark: _Toc29674308][bookmark: _Toc36645538][bookmark: _Toc45810583][bookmark: _Toc52457793]5.2.1.5.1a	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies
<Unchanged part omitted>
-	else,
-	if at least one CORESET is configured for the BWP in which the aperiodic CSI-RS is to be received, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
-	else if the UE is configured with [enableDefaultBeamForCCS] enableDefaultBeamForCCS-r16, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received. 
<Unchanged part omitted>



[bookmark: _Ref53408156]Proposal 3: Agree the TP above for alignment with RRC spec.

3. Conclusion
In the contribution, we provide our view on the remaining issues of MR-DC with the following observations and proposals:
Observation 1: From deployment perspective, at most one non-zero CA offset seems to be enough across all the cell groups.
Observation 2: From UE implementation perspective, supporting more than one non-zero CA offsets across all the cell group significantly increases the implementation complexity.

Proposal 1: RAN1 should clarify that at most one non-zero CA offset across cell groups can be configured for a UE supporting capability 18-7.
Proposal 2: If more than one non-zero offsets are required, a separate UE capability from 18-7 should be introduced for such kind of UEs.
Proposal 3: Agree the TP above for alignment with RRC spec.

4. [bookmark: _Ref510367705][bookmark: _Ref503565490][bookmark: _Ref493791948][bookmark: _Ref503565531]Reference
[1] [bookmark: _Ref53239960][bookmark: _Ref32251495][bookmark: _Ref521328302][bookmark: _Ref510367818]RP-202030, “[89E][12][R16_DCCA_unaligned_frames]”, RAN#89-e.
[2] [bookmark: _Ref53427111]Final Report of 3GPP TSG RAN WG1 #99 v1.0.0.
[3] [bookmark: _Ref53408175]R1-1907746, “Discussion on necessity of frame boundary alignment of NR CA”, CMCC, RAN1#97.
[4] [bookmark: _Ref53480122]3GPP TS 38.214, “NR; Physical layer procedures for data”, v16.3.0 (2020-09).
[5] [bookmark: _Ref53408193]3GPP TS 38.331, “NR; Radio Resource Control (RRC) protocol specification”, v16.2.0 (2020-09).
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