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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _GoBack]In RAN1#94bis meeting, the following conclusion was made where the issue on PDCCH blind detection limit for Rel-15 NR-NR DC was raised for further check. In current RAN1 specification, the UE behavior on PDCCH monitoring for Rel-15 NR-NR DC is still missing.
	Conclusion:
· It is understood that the BD/CCE limit is based on the current active DL BWP
· Editor to update the spec if necessary
Companies are encouraged to check current RAN1 specification w.r.t. Rel-15 NR-NR DC (e.g., PDCCH blind decode limit, etc) – revisit in RAN1#95


RAN2 have considered this issue in email discussion but without conclusion. In RAN2#105 meeting, it has been agreed that the issue on the handling of pdcch-BlindDetectionCA capability for NR DC is FFS and is waited for RAN1 feedback.
	Agreements
1	For capability coordination in NR-DC, the MN is able to indicate a list of band entries, on top of the information provided in allowedBC-ListMRDC IE.
FFS on the handling of pdcch-BlindDetectionCA capability for NR-DC, until feedback from RAN1.
2	Include the capability VoiceOverSCG-Bearer for NE-DC SCG bearer in NR SA UE capability.
3	The NW indicates in the UE-CapabilityRequestFilterNR in the UECapabilityEnquiry message for which mode(s) of MR-DC capabilities the UE shall provide (EN-DC, NGEN-DC and/or NE-DC). This is baseline but subject to RAN4 input.
4	The (current) MRDC capability container is used for all MRDC cases reported by the UE.


In RAN1#96bis meeting [3] and followed email discussion [96b-NR-01], the following agreements were made, and the FFS bullets were discussed in email discussion but without consensus, which can be found in [4].
	Agreements:
The above agreement is updated and agreed as follows:
· For NR-DC (including late drop UEs), ask RAN2 if it is possible to introduce RRC parameters pdcch-BlindDetectionMCG and pdcch-BlindDetectionSCG, which configures are 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, …, 1516].
· 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.


This contribution discusses the remaining issues on PDCCH monitoring for Rel-15 NR-NR DC, and also provides our preference. 
[bookmark: _Ref129681832]Discussion 
It has been agreed that the capability signaling pdcch-BlindDetectionCA, pdcch-BlindDetectionMCG-UE, and pdcch-BlindDetectionSCG-UE can be reported by UE. Currently, the function for the case that UE reports pdcch-BlindDetectionCA is completed. But for the case that the UE does not report pdcch-BlindDetectionCA, in other words, for UE supporting NR-DC with no more than 4 CCs or supporting as PDCCH blind detection capability exactly as the total number of CCs of reported band combinations, there are still remaining issues for further study. The following two alternatives were provided and discussed in the email thread [96b-NR-01].
· Alt 1: A UE supporting NR-DC can report the UE capability signalings pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE when pdcch-BlindDetectionCA is not reported, then both pdcch-BlindDetectionMCG and pdcch-BlindDetectionSCG are always configured and not larger than those two UE capabilities, respectively.
· Alt 2: A UE supporting NR-DC is not configured with pdcch-BlindDetectionMCG nor pdcch-BlindDetectionSCG when pdcch-BlindDetectionCA is not reported.
As stated in the email discussion, the reasons to introduce the pair of UE capabilities pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE were 
· UE incapability of sharing PDCCH blind detections (BD) across asynchronous CGs
· And/or UE has an individual silicon die with limited BD capability for each CG. 
Motivated with these reasons, the UE may indicate network such limitations for PDCCH BD by the aforementioned new pair of UE capabilities. However, in the case that UE does not report pdcch-BlindDetectionCA, the UE shall be capable of full PDCCH BD as the reported NR-CA band combinations including the fallback NR-CA band combinations derived from reported NR-DC band combinations. For example, a UE reports a NR-DC band combination {[MCG with 3 CCs + SCG with 1 CC]}, the UE shall have supported NR-CA (MCG) with 3CCs and its silicon die shall be capable of 3CCs PDCCH BD. In other words, if the UE has a silicon die with only 2CC BD capability for the MCG, the UE shall simply not report a support of NR-DC band combination {[MCG with 3 CCs + SCG with 1 CC]}, because it is incapable of its fallback “MCG only” CA band combination. Therefore, there is no benefit for a UE to report additional pair of UE capabilities to lower the PDCCH BD configuration when the UE does not report pdcch-BlindDetectionCA. On the contrary, it unnecessarily limits a network in term of configuration flexibility.
Proposal 1: A UE supporting NR-DC without reporting pdcch-BlindDetectionCA is configured with neither pdcch-BlindDetectionMCG-UE nor pdcch-BlindDetectionSCG-UE.
Moreover, it was common understanding during the email discussion that for a NR-CA operation with only the fallback NR-CA band combination derived from a NR-DC band combination, the determination of PDCCH blind decoding capability follows the existing mechanism for NR-CA without involvement of any pdcch-BlindDetectionMCG-UE or pdcch-BlindDetectionSCG-UE. For example, for a UE reports a NR-DC band combination {[MCG with 3 CCs + SCG with 1 CC]}, the UE will be operated in NR-CA (MCG) with 3CCs, as a fallback, before SCG is configured or after SCG is released. During this NR-CA operation, the existing mechanism to determination of PDCCH BD capability shall be applied.
Proposal 2: RAN1 confirms that for a NR-CA operation with only the fallback NR-CA band combination derived from a NR-DC band combination, the determination of PDCCH blind decoding capability follows the existing mechanism for NR-CA without involvement of any pdcch-BlindDetectionMCG-UE or pdcch-BlindDetectionSCG-UE
Conclusions
In this contribution, the remaining issues on PDCCH monitoring for Rel-15 NR-DC were discussed. The following proposals are given:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: A UE supporting NR-DC without reporting pdcch-BlindDetectionCA is configured with neither pdcch-BlindDetectionMCG-UE nor pdcch-BlindDetectionSCG-UE.
Proposal 2: RAN1 confirms that for a NR-CA operation with only the fallback NR-CA band combination derived from a NR-DC band combination, the determination of PDCCH blind decoding capability follows the existing mechanism for NR-CA without involvement of any pdcch-BlindDetectionMCG-UE or pdcch-BlindDetectionSCG-UE
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