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1. [bookmark: _Ref5850594]Introduction
This contribution summarizes the discussions and proposals in AI 7.2.11.10 regarding UE features for MR-DC/CA enhancement.

Based on the discussions summarized in Section 2, following is the suggested list of email discussions/approvals for AI 7.2.11.10.
FL proposal of list of email discussion/approval:
[101-e-NR-UEFeatures-MRDCCA-01] Email discussion/approval on feature group structure for MR-DC/CA (25th – 29th May)
· Discuss and decide whether FG18-4b (Support of SCell dormancy indication without data scheduling within active time) is kept or removed
· Discuss and decide whether FG18-5c (DL cross-carrier scheduling with different SCS and PDSCH processing capability 2) and FG18-5d (UL cross-carrier scheduling with different SCS and PUSCH processing capability 2) are kept or removed
· Discuss and decide whether any additional FG(s) related to cross-carrier scheduling is added or not
· Discuss and decide whether any other new FG(s) is added or not
· Discuss and decide capability signaling design for FG(s) decided to be kept/added in this email discussion (if any)

[101-e-NR-UEFeatures-MRDCCA-02] Email discussion/approval on capability signaling design for existing FGs for MR-DC/CA (25th May – 2nd June)
· Discuss and decide capability signaling design (including components, candidate values, reporting type, xDD/FRx differentiations) for existing FGs
· Discuss and decide any other necessary update for the UE features list for MR-DC/CA based on identified issues/proposals in R1-2004410

Companies are encouraged to check above FL proposals and to provide feedback if any in below.
	Company
	Comment

	Nokia, NSB
	· We agree with the general scope and timeline above for the email discussions, though we think the following point could be more restrictive given the timeline for discussion: “Discuss and decide whether any additional FG(s) related to cross-carrier scheduling is added or not”, and “Discuss and decide whether any other new FG(s) is added or not”. We do not expect ad-hoc proposals on new FGs and any discussion on that matter should be limited by the scope of this summary document. 
· The last bullet of discussion 01 belongs to discussion 02: “•	Discuss and decide capability signaling design for FG(s) decided to be kept/added in this email discussion (if any)”
· Please note that regarding Section 2.3, discussion on Components of FG18-5/5b, reference [10] should be added as supporting “Component 2 is kept.”

	Moderator (NTT DOCOMO)
	Thanks for the feedbacks.
· In updated FL proposal, I will add “based on proposals identified in R1-2004410” to the concerned bullets to limit the scope.
· The last bullet for discussion 01 intends to avoid new scope(s) added later due to the outcome of other email discussion thread as much as possible. I assume that if we will decide to add a new FG at this stage, detailed capability signaling design for the FG should also be decided together.
· I’m very sorry for missing, and I added reference [10] in section 2.3 as supporting “component 2 is kept”.

	
	

	
	



1.1	Updated FL proposal
Based on the preparation phase email discussion, the moderator recommends following email discussion/approval for UE features for MR-DC/CA enhancements in AI 7.2.11.10.

[101-e-NR-UEFeatures-MRDCCA-01] Email discussion/approval on feature group structure for MR-DC/CA (25th – 29th May)
· Discuss and decide whether FG18-4b (Support of SCell dormancy indication without data scheduling within active time) is kept or removed
· Discuss and decide whether FG18-5c (DL cross-carrier scheduling with different SCS and PDSCH processing capability 2) and FG18-5d (UL cross-carrier scheduling with different SCS and PUSCH processing capability 2) are kept or removed
· Discuss and decide whether any additional FG(s) related to cross-carrier scheduling is added or not based on proposals identified in R1-2004410
· Discuss and decide whether any other new FG(s) is added or not based on proposals identified in R1-2004410
· Discuss and decide capability signaling design for FG(s) decided to be kept/added in this email discussion (if any)

[101-e-NR-UEFeatures-MRDCCA-02] Email discussion/approval on capability signaling design for existing FGs for MR-DC/CA (25th May – 2nd June)
· Discuss and decide capability signaling design (including components, candidate values, reporting type, xDD/FRx differentiations) for existing FGs
· Discuss and decide any other necessary update for the UE features list for MR-DC/CA based on identified issues/proposals in R1-2004410
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1. 
1. Discussion on UE features for MR-DC/CA enhancement
2.1	FG18-1/1a/1b
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18. MR-DC/CA enhancement
	18-1
	Basic UL power sharing for DC
	Semi-static power sharing mode1 between MCG and SCG cells of same FR for NR dual connectivity.

	[intra-FR DC if such FG is introduced by RAN2]
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Absence means intra-FR DC is not supported. 
	Optional with capability signalling

	
	18-1a
	Semi-static UL power sharing mode 2 for DC
	Semi-static power sharing mode 2 between MCG and SCG cells of same FR for NR dual connectivity.
	18-1

	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Semi-static power sharing mode 2 between MCG and SCG cells of same FR is applicable only for synchronous NR dual connectivity
	Optional with capability signalling

	
	18-1b
	Dynamic UL power sharing for DC
	Dynamic power sharing between MCG and SCG cells of same FR for NR dual connectivity.
1) T_offset
	18-1

	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	1) {short, long}
	Optional with capability signalling



· Prerequisite feature groups for FG18-1
· “[intra-FG DC if such FG is introduced by RAN2]” is removed for now and wait for RAN2 feedback: [5], [8], [9]
· “[intra-FG DC if such FG is introduced by RAN2]” is kept for now: [10]
· Note
· Add “slot level” before “synchronous” to the note for 18-1a: [6]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[5]
	FG 18-1: Basic UL power sharing for DC
Agree that support of intra-FR DC is a prerequisite, otherwise there is no UL power sharing, but this is more appropriate as a note.

	[6]
	Feature group 18-1a: Semi-static UL power sharing mode 2 for DC 
Since this FG is especially introduced for the synchronous NR-DC, we feel it is necessary to further clarify that this FG is applicable only for slot level synchronous NR-DC.
Proposal 1: For the UE feature group 18-1a, add “slot level” before “synchronous” to the note column as in Table 1.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	18-1a
	Semi-static UL power sharing mode 2 for DC
	Semi-static power sharing mode 2 between MCG and SCG cells of same FR for NR dual connectivity.
	18-1
	Per BC
	N/A
	N/A
	Semi-static power sharing mode 2 between MCG and SCG cells of same FR is applicable only for slot level synchronous NR dual connectivity
	Optional with capability signaling




	[8]
	Based on the extensive discussion in previous RAN1 meeting, FG structure for 18-1/1a/1b is already stable. RAN1 already sent LS to RAN2 to ask RAN2 to introduce an FG for indicating support of asynchronous NR-DC operation and to discuss whether to introduce an optional FG for indicating supported cell-grouping configurations for a BC where the UE supports NR-DC operation. Therefore, remaining issue is only about a relationship with such new FG(s) to be introduced by RAN2, and it can be discussed after RAN2 introduced such FG(s). The yellow highlighted text in “prerequisite feature groups” column for FG18-1 can be deleted for now.

	[9]
	FG18-1
· On “prerequisite feature groups”, RAN1 should wait for RAN2’s feedback.

	[10]
	18-1/1a/1b: 
· 18-1: Otherwise complete but need RAN2 input before the pre-requisite for 18-1 can be completed. OK to keep the [] around the pre-requisite for now.





2.2	FG18-4/4a/[4b]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18. MR-DC/CA enhancement
	18-4
	SCell dormancy indication within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_1/1_1
	6-5

	Yes
	N/A
	
	FFS [Per UE or Per BC]
	No
	[Yes or N/A]
	N/A
	
	Optional with capability signalling

	
	18-4a
	SCell dormancy indication outside active time
	Support for SCell dormancy indication sent outside the active time on PCell with DCI format 2_6
	6-5 and [19-1]

	Yes
	N/A
	
	FFS [Per UE or Per BC]
	No
	[Yes or N/A]
	N/A
	
	Optional with capability signalling

	
	[18-4b]
	[Support of SCell dormancy indication without data scheduling within active time]
	[Support of SCell dormancy indication without data scheduling within active time]
	TBD
	Yes
	N/A
	
	FFS [Per UE or Per BC]
	No
	[Yes or N/A]
	N/A
	
	Optional with capability signaling



· Necessity of FG18-4b
· FG is removed: [4], [7], [8], [10]
· FG is kept (and clarify FG18-4 is “with data scheduling”): [3], [5], [9]
· Reporting type of FG18-4/4a/[4b]
· Per BC: [3], [5], [8], [9]
· Per UE: [3], [10]
· xDD/FRx differentiation for FG18-4/4a/[4b]
· with FR1/FR2 differentiation: [10]
· Prerequisite feature groups for FG18-4a
· 19-1 is kept: [7], [8]
· 19-1 is removed: [5]
· Note for FG18-4/4a/[4b]
· Add notes “One dormant BWP and one non-dormant BWP is supported per carrier”, “DCI-based SCell dormancy indication is supported” and “More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported.”: [9]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[3]
	For FG 18-4, two Cases of SCell dormancy indication are supported when the indication is sent within DRX Active Time.
· Case 1 SCell dormancy indication:
· DCI format 0_1 and 1_1 with additional bit field “SCell dormancy indication” are used.
· Case 1 DCI can still schedule PDSCH/PUSCH, and the timeline for HARQ-ACK information feedback is the same as N1 in Rel-15.
· 1 bit in “SCell dormancy indication” indicates SCell dormancy/non-dormancy for a group of SCells.
· Case 2 SCell dormancy indication:
· DCI format 1_1 with some repurposed bit fields is used.
· Case 2 DCI cannot schedule PDSCH but UE still needs to report HARQ-ACK information. Its HARQ-ACK report timeline is tighter than in Case 1. (working assumption: timeline is the same as in HARQ-ACK information report for SPS PDSCH release).
· 1 bit of SCell dormancy indication indicates SCell dormancy/non-dormancy for a SCell.
Because of many differences between Case 1 and Case 2 SCell dormancy indication, it is more reasonable to have separated FGs for them. We suggest the following revisions:
Proposal 1:
· FG 18-4: SCell dormancy indication within active time with data scheduling
· Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_1/1_1 scheduling PUSCH/PDSCH
· Keep FG 18-4b: SCell dormancy indication without data scheduling within active time
· Support for SCell dormancy indication sent within the active time on PCell via DCI format 1_1 without PDSCH scheduling

Proposal 5: For FG 18-4/4a, Type to be per BC or per UE.

	[4]
	FG 18-4 is for SCell dormancy switching inside active time that is triggered by a DCI format with scheduled PDSCH or PUSCH, i.e. Case 1. On the other hand, FG [18-4b] is for the case that the trigger is DCI format 1_1 without scheduled PDSCH, i.e. Case 2. In fact, Case 1 or Case 2 are only differentiated by whether a PDSCH or PUSCH is scheduled or not. All other SCell dormancy operations are common to both cases. In this sense, it does not introduce any further complexity by supporting both Case 1 and Case 2 as a whole. Further, a benefit of supporting both cases is to allow a full flexibility for the gNB to control the SCell dormancy behaviors. Therefore, we prefer to remove FG [18-4b] and merge it as a second bullet in 18-4. The extended FG 18-4 will cover both Case 1 and Case 2. 
Proposal 1: for SCell dormancy, 
· Remove FG [18-4b];
· Extend FG 18-4 for both Case 1 and Case 2.

	[5]
	FG 18-4 through 18-6a
We support “per band combination” and FR1/FR2 differentiation.

FG 18-4a: Support for SCell dormancy indication sent outside the active time on PCell with DCI format 2_6
Remove 19-1 as a prerequisite. There is no direct relevance between skipping DRX cycles on PCell and switching BWPs on SCells. Further, UE functionalities for/during SCell dormancy are different that UE functionalities when starting/not starting drxOnDurationTimer on PCell. This is why FG 19-1 and FG 18-4a are separate FGs anyway.

FG 18-4b: Support of SCell dormancy indication without data scheduling within active time
Keep. 
UE requirements are different than for 18-4 for processing of the DCIs and for HARQ-ACK feedback. The network requirements for supporting SCell dormancy for UEs under either FG 18-4 or FG 18-4b are a non-issue as they are same as for supporting any other UE-specific function. 
Further, since SCell dormancy is primarily for the UE benefit (not for the network benefit), having FG 18-4b is practically entirely driven from the UE implementation (a network can always choose to support none/either/both of FG 18-4 and FG 18-4b without any impact on system performance or the network).    
Clarify that FG 18-4 is for the case of both PDSCH scheduling and SCell dormancy indication.

	[7]
	· 18-4a
· Confirm 19-1 as prerequisite for this FG (in addition to 6-5). 
· Dormancy indication outside active time cannot be supported unless UE also supports detection of DCI format 2_6 with CRC scrambling by PS-RNTI which is a component of 19-1
· [18-4b]
· We are not OK with introducing separate FG 18-4b.
· Whether to use dormancy indication with or without data scheduling depends on the CA use case (i.e., #CCs, intra or inter-band CA etc.), and it is more efficient to handle these cases if UE supporting dormancy supports both cases. It is not also efficient if different UEs supporting dormancy support only one of the two cases.

	[8]
	At the last meeting, it was discussed that whether or not to introduce a separate FG for support of SCell dormancy indication without data scheduling within active time, but there was no consensus achieved at the last meeting. Our preference is to not introduce the 18-4b as separate FG and to cover SCell dormancy indication with and without data scheduling within active time by FG18-4. It seems complex and restrictive for NW if a UE supporting only one of them and another UE supporting only another one co-exist in the same cell.
Proposal 1: [18-4b] for support of SCell dormancy indication without data scheduling within active time is not introduced.

Regarding the reporting type of FG18-4/4a, per BC would be acceptable to majority companies according to discussions so far.
Proposal 2: Reporting type of 18-4/4a is per BC.

For prerequisite feature groups of 18-4a, we think 19-1 is necessary and hence bracket should be removed.
Proposal 3: 19-1 is one of prerequisite feature groups of 18-4a.

	[9]
	FG18-4/4a/4b
· We support to have ‘Per band combination’ type. ‘Per UE’ type does not allow the differentitation between licensed and unlicensed. It is unlikely that the feature would be introduced at the same time for licensed and unlicensed, while IODT differentiation is necessary. Besides, most of the current MR-DC/CA FGs already have the per BC granularity.
· We support to keep FG 18-4b. In the meanwhile, it should be clarified that once FG 18-4b is added, FG 18-4 will only cover the Case 1 DCI within active time that both includes SCell dormancy indication and schedules data.
· We propose to add the following three bullets to notes of FG 18-4/4a/4b to further clarify these FGs.
· One dormant BWP and one non-dormant BWP is supported per carrier
· DCI-based SCell dormancy indication is supported
· More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported.

	[10]
	18-4/4a/4b
· 18-4/4a should be per UE, dormancy does not relate to RF implementation. While the battery saving gains may relate to RF and thus to band combinations, the BB power saving should be there regardless. 
· 18-4/4a we would prefer no FR1/FR2 differentiation, but if that is needed to compromise and not have this per BC, we’d be willing to accept FRx differentiation.
· 18-4b: No need to separate this from 18-4, FG 18-4b should be deleted.




2.3	FG18-5/5a/5b/[5c]/[5d]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18. MR-DC/CA enhancement
	18-5
	DL cross-carrier scheduling with different SCS
	1. The UE supports DL cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different
{Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}
[2. Processing up to X unicast DCI scheduling for DL per scheduled CC ]
X is based on pair of (scheduling CC SCS, scheduled CC SCS):
X=[4] for (15,120), (15,60), (30,120), 
X=[2] for (15,30), (30,60), (60,120 kHz),
X applies per span in a slot of scheduling CC

	6-5 and one of {6-9, 6-9a}
	Yes
	N/A
	
	FFS[Per UE or Per band and per BC or Per FS]
	N/A
	[Yes or N/A]
	N/A
	crossCarrierScheduling-OtherSCS
 
Note: This applies also to the case where there is a single span in the slot for the scheduling CC.
In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.
	Optional with capability signalling

	
	18-5a
	Default QCL assumption for cross-carrier scheduling 
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier scheduling.
	6-10 and 18-5
	Yes
	N/A
	
	FFS[Per UE or Per band and per BC or Per band]
	N/A
	[Yes or N/A]
	N/A
	
	Optional with capability signalling

	
	18-5b
	UL cross-carrier scheduling with different SCS
	1. The UE supports UL cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in UL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different
{Scheduling cell of lower SCS and scheduled cell of higher SCS, Scheduling cell of higher SCS and scheduled cell of lower SCS, both}
[2. Processing up to X unicast DCI scheduling for UL per scheduled CC ]
X is based on pair of (scheduling CC SCS, scheduled CC SCS):
X=[4] for (15,120), (15,60), (30,120), 
X=[2] for (15,30), (30,60), (60,120 kHz), 
X applies per span in a slot of scheduling CC
	6-6 and one of {6-9, 6-9a}
	Yes
	N/A
	
	FFS[Per UE or Per band and per BC or Per FS]
	N/A
	[Yes or N/A]
	N/A
	crossCarrierScheduling-OtherSCS
 
Note: This applies also to the case where there is a single span in the slot for the scheduling CC.
In case UE supports 3-5b, the limits apply for each span for FDD scheduling cell and TDD scheduling cell.
	Optional with capability signalling

	
	[18-5c]
	[DL cross-carrier scheduling with different SCS and PDSCH processing capability 2]
	[DL cross-carrier scheduling with different SCS and PDSCH processing capability 2]
	18-5a 
TBD
	Yes
	N/A
	
	FFS[Per UE or Per band and per BC or Per FS]
	N/A
	[Yes or N/A]
	N/A
	
	[Optional with capability signaling]

	
	[18-5d]
	[UL cross-carrier scheduling with different SCS and PUSCH processing capability 2]
	[UL cross-carrier scheduling with different SCS and PUSCH processing capability 2]
	18-5b
TBD
	Yes
	N/A
	
	FFS[Per UE or Per band and per BC or Per FS]
	N/A
	[Yes or N/A]
	N/A
	
	[Optional with capability signaling]



· Necessity of FG18-5c/5d
· FGs are kept: [3], [5], [9], [10]
· FFS: [7]
· Potential new FGs
· A new FG for “support of the DCI format 1_2 for cross-carrier scheduling” is introduced: [3]
· Separate FGs for component 2 of FG18-5/5b: [5]
· New FGs for “DL cross-carrier scheduling with same SCS and PDSCH processing capability 2” and for “UL cross-carrier scheduling with same SCS and PUSCH processing capability 2”: [9]
· Components of FG18-5/5b
· Component 2 is kept: [4], [7], [8], [10]
· Component 2 is removed (as well as notes): [3], [5], [9]
· Component of FG18-5a
· Add “for same/different numerologies”: [3]
· Reporting type of FG18-5/5a/5b/[5c]/[5d]
· Per band and per BC: [3], [9]
· Per BC: [5], [8]
· Per UE with multi-level such as “intra FR1”, “intra-FR2”, “cross-FR” for FG18-5/5b: [10]
· Per UE with FR1/FR2 differentiation for FG18-5a: [10] 
· xDD/FRx diffentiation for FG18-5/5a/5b/[5c]/[5d]
· FR1 only for [18-5c]/[18-5d]: [3]
· Prerequisite feature groups
· “6-10 and 18-5” should be “one of {6-10, 18-5}” for FG18-5a: [9]
· Remove “one of {6-9, 6-9a}” for FG18-5/5b: [9]
· Others
· Clarify whether/how to cover additional cases of SCS combinations + capability 1/2 support if the UE only supports capability 2 on one of the scheduling and scheduled carriers: [9]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[3]
	For cross-carrier scheduling/ACSI-RS triggering, according to GTW session of DC/CA UE features in RAN1 #100-bis-e, companies agreed that UE capabilities 18-5a/18-6a for default QCL assumption should apply to both same/different numerologies. Hence, it would be better to add add “for same/different numerologies” to FG 18-5a and FG 18-6a for clarification.
Proposal 2: Add “for same/different numerologies” to FG 18-5a and FG 18-6a for clarification (according to previous companies consensus during GTW session of DC/CA UE features in RAN1 #100-bis-e).
For FG 18-5: Cross-carrier scheduling with different SCS, it is sufficient to reuse the Rel. 16 FG 3-5b PDCCH monitoring to have multiple DCIs in one slot of the scheduling cell with lower SCS than the scheduled cell. This has the benefit of avoiding introducing additional impact to the spec (e.g., new design for HARQ-ACK codebook). The value of X should be deleted since RAN1 never achieved consensus to set this X values for basic features. We are open to introduce components 2 of both 18-5/5b as separate featrues, say as 18-5e and 18-5f.
Proposal 3: Delete the descriptions related to value of X (component 2) in FG 18-5 and FG 18-5b. 
Proposal 6: For FG 18-5/5a/5b/6/6a, Type to be per band and per BC.

For [18-5c] and [18-5d], these are cross-carrier counterpart for the same-carrier features:
· FG 5-5a -- UE PDSCH processing capability #2
· FG 5-5b -- UE PDSCH processing capability #2 with scheduling limitation for 30kHz-SCS
· FG 5-5c -- UE PUSCH processing capability #2
Since 5-5a/b/c are all applicable to FR1 only, we think [18-5c] and [18-5d] should also be applicable to FR1 only.
Proposal 7: FG [18-5c] and [18-5d] should be applicable to FR1 only.
Proposal 8: Introduce separate UE capability to indicate the support of the DCI format 1_2 for cross-carrier scheduling (FG 18-5e).

	[4]
	In cross-carrier scheduling, if the scheduling cell has a lower SCS than the scheduled cell, it is necessary to increase the number of PDCCHs that schedules PDSCHs for the scheduling flexibility [2]. In FG 18-5 or 18-5b, the component 2) is regarding increased number of processed PDCCH per span. The proposed value of X is also fine. 
Proposal 2: for Cross-carrier scheduling with different numerology, agreed on component 2 of FG 18-5/18-5b. 

	[5]
	FG 18-4 through 18-6a
We support “per band combination” and FR1/FR2 differentiation.
FG 18-5 through 18-5d
Keep 18-5c and 18-5d. 
Support removing component 2 from 18-5 and 18-5b as it is not required.
Support introducing corresponding separate features for component 2 as it is beneficial for self-schediling from the scheduling cell.

	[7]
	· 18-5 and 18-5b
· Regarding component 2 
· We propose to confirm the text in square brackets around component 2. For improved scheduling flexibility (e.g. contiguous scheduling) and efficient operation, especially in case of low SCS scheduling high SCS, it is desirable to allow increasing number of DCIs within a span. 
· There were some comments on which kind of monitoring capability this applies to – our view is that this should generally apply at least to the capabilities defined based on Rel-15, but if there is an overlap with ongoing eURLLC features under development, such aspects can be described/discussed separately. 
· [18-5c], [18-5d]
· Current UE cap2 feature is only for the case of self-scheduling. These FGs propose to extend UE cap2 to CA with different numerology but more information is needed about related component descriptions and associated spec impact due to introduction of these FGs. We prefer to keep these in square brackets until further and enough details are provided and make decision whether to include or not.

	[8]
	At the last meeting, it was discussed that whether or not to introduce separate FGs ([18-5c/5d]) for support of DL/UL different numerology CCS with processing capability 2, but there was no consensus achieved at the last meeting. Although there are Rel-15 capabilities 5-5a (PDSCH processing capability 2), 5-5b (PDSCH processing capability 2 with scheduling limitation for 30kHz SCS) and 5-5c (PUSCH processing capability 2), it may be possible to define 18-5c/5d as combination between CCS with different SCS and PDSCH (PUSCH) processing capability 2 may require extra complexity/test for UE. On the other hand, there are already too many FGs in Rel-16 and it is good if the number of additional FGs is as minimized as possible. So, if RAN1 agree to define 18-5c/5d, we prefer to not have any further separation on these FGs. 
Proposal 4: If 18-5c and 18-5d are introduced, no more new FG is added for support of CCS with processing capability 2.

Regarding the component 2 of 18-5/5b, whether it should be kept as component of 18-5/5b or it should be separate FG needs to be discussed. Although there is a concern from UE/chip vendors to keep it as component of 18-5/5b, we think that it is preferable to keep component 2 in 18-5/5b in order to make basic capability for CCS with different SCS useful. 
Proposal 5: The component 2 of 18-5 and 18-5b is kept (i.e., bracket is removed).

Regarding the reporting type for 18-5/5a/5b/[5c]/[5d], per BC would be acceptable to majority companies according to discussions so far.
Proposal 6: Reporting type of 18-5/5a/5b/[5c]/[5d] is per BC.

	[9]
	FG18-5/5a/5b/5c/5d
· Type: Per band and per BC
· Support to keep FG 18-5c and 5d. Additional features are needed. 
· It was concluded in RAN1# 100bis-e in [100b-e-NR-UEFeatures-MRDCCA-02] that capability 2 for CCS with same SCS should be discussed in other agendas. However, after checking all Rel-16 related UE feature discussions, we do not see these FGs fit in any other agenda than MR-DC/CA enhancement. Therefore, we propose to discuss the following two FGs in this session
· [FG18-5e for DL cross-carrier scheduling with same SCS and PDSCH processing capability 2]
· [FG18-5f for UL cross-carrier scheduling with same SCS and PUSCH processing capability 2]
· Besides, there are additional cases of SCS combinations + capability 1/2 support if the UE only supports capability 2 on one of the scheduling and scheduled carriers at least for the following cases. More discussions are needed to cover different cases,
· For DL cross-carrier scheduling with differernt SCS, only the scheduling or scheduled carrier support processing capability 2
· For UL cross-carrier scheduling with different SCS, only the scheduling or scheduled carrier support processing capability 2
· For DL cross-carrier scheduling with same SCS, only the scheduling or scheduled carrier support processing capability 2
· For UL cross-carrier scheduling with same SCS, only the scheduling or scheduled carrier support processing capability 2
· Remove componenent 2 from FG 18-5 and FG 18-5b. PDCCH processing and cross-carrier scheduling are two complicated features. For PDCCH processing capability, several FGs have been already defined. It would be necessary to clarify how the counterparts of the existing PDCCH processing related FGs are treated within the CCS with different SCSs framework. It is hard to bundle these two complicated functions together within the same FGs. 
· The “notes” was added when component 2 was added. Given compoenent 2 is FFS (as highlighted in yellow), the “notes” should be highlighted as FFS
· For FG 18-5a, the current pre-requisite FG is 6-10 and 18-5 corresponding to CCS with same SCS and different SCS, respectively. The “and” should be “or”.
· For FG 18-5/5b, there is no need to have 6-9, /6-9a as the prerequisite FGs.

	[10]
	18-5/5a/5b/5c/5d
· 18-5/5b: Support keeping component 2 as it now stands. Should be per UE as the cross-carrier ability is a BB feature not RF feature. Could consider making the capability multi-level as “intra-FR1, Intra-FR2, cross-FR” as a compromise, but should avoid unnecessary per BC or per FS signalling
· 18-5a: should be per UE, FRx differentiation
· 18-5c/5d: OK to keep these, same comment on applicability as for 5/5b.




2.4	FG18-6/6a
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18. MR-DC/CA enhancement
	18-6
	Cross-carrier A-CSI RS triggering with different SCS
	Cross-carrier A-CSI RS triggering with different SCS
	2-33 and 6-5
	Yes
	N/A
	
	FFS[Per UE or Per band and per BC or Per FS or Per BC]
	N/A
	[Yes or N/A]
	N/A
	1) {PDCCH cell of lower SCS and A-CSI RS cell of higher SCS, PDCCH cell of higher SCS and A-CSI-RS of lower SCS, both} . 
	Optional with capability signalling

	
	18-6a
	Default QCL assumption for cross-carrier A-CSI-RS triggering
	Indicates whether the UE can be configured with enabledDefaultBeamForCCS for default QCL assumption for cross-carrier A-CSI-RS triggering.
	6-5
	Yes
	N/A
	
	FFS[Per UE or Per band and per BC or Per band or Per BC]
	N/A
	[Yes or N/A]
	N/A
	
	Optional with capability signalling



· Component of FG18-6a
· Add “for same/different numerologies”: [3]
· Reporting type of FG18-6/6a
· Per band and per BC: [3], [9]
· Per BC: [5], [8]
· Per UE with multi-level such as “intra FR1”, “intra-FR2”, “cross-FR” for FG18-6: [10]
· Per UE with FR1/FR2 differentiation for FG18-6a: [10] 

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[3]
	For cross-carrier scheduling/ACSI-RS triggering, according to GTW session of DC/CA UE features in RAN1 #100-bis-e, companies agreed that UE capabilities 18-5a/18-6a for default QCL assumption should apply to both same/different numerologies. Hence, it would be better to add add “for same/different numerologies” to FG 18-5a and FG 18-6a for clarification.
Proposal 2: Add “for same/different numerologies” to FG 18-5a and FG 18-6a for clarification (according to previous companies consensus during GTW session of DC/CA UE features in RAN1 #100-bis-e).

	[5]
	FG 18-4 through 18-6a
We support “per band combination” and FR1/FR2 differentiation.


	[8]
	FG structure for 18-6/6a seems stable. Regarding the reporting type for 18-6/6a, per BC would be acceptable to majority companies according to discussions so far.
Proposal 7: Reporting type of 18-6/6a is per BC.

	[9]
	FG18-6/6a
· Type: Per band and per BC

	[10]
	18-6/6a
· 18-6: Should be per UE as the cross-carrier ability is a BB feature not RF feature. Could consider making the capability multi-level as “intra-FR1, Intra-FR2, cross-FR” as a compromise, but should avoid unnecessary per BC or per FS signalling
· 18-6a: Should be per UE, FRx differentiation.





2.5	FG18-7
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18. MR-DC/CA enhancement
	18-7
	CA with non-aligned frame boundaries
	CA with non-aligned frame boundaries for inter-band CA
	6-5
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	Defines whether the UE supports carrier aggregation operation where the frame boundaries of the Pcell and the Scell are not aligned, while the slot boundaries are.
	Optional with capability signalling



Following feedbacks provided in contributions for the RAN1#101-e meeting, and hence there is no remaining issue for FG18-7.
	[8]
	FG18-7 has no remaining issue.




2.6	FG18-8
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18. MR-DC/CA enhancement
	18-8
	HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
	HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
	6-7
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	Support HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.
Rel-15 had this per cell group
	[TBD]



· Mandatory/optional
· Optional with capability signaling: [3], [8]
· Others
· Clarify the relation of FG4-12(HARQ-ACK spatial bundling for PUCCH or PUSCH per PUCCH group) and FG18-8: [4]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[3]
	Proposal 4: FG 18-8 “HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group” should be optional with capability signaling.

	[4]
	FG 18-8 is for HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group. On the other hand, there is another FG 4-12 which is also for spatial bundling per PUCCH group. It should be clarified the relation of the two FGs. In a bad case, if conflicting information is indicated, how does UE behave?
Proposal 3: to clarify the relation of FG 4-12 and FG 18-8. 

	[8]
	For FG18-8, there is one “[TBD]” in mandatory/optional column. This FG should be optional with capability signaling.
Proposal 8: 18-8 is optional with capability signaling.





2.7	FG18-2/2a/2b/3/3a
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18. MR-DC/CA enhancement
	18-2
	Single UL TX operation for TDD PCell in EN-DC
	TDM restriction to LTE TDD PCell in EN-DC for single UL-Transmission associated functionality when tdm-patternConfig-r16 is configured
1) TDD UL/DL configuration#2, #4, #5 configured as DL-reference UL/DL configuration 
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)

[4) dropping NR transmission when LTE and NR transmissions collide for Type 1 UE]
	EN-DC

	Yes
	N/A
	
	Per band combination
	Applicable to TDD-TDD EN-DC only
	Applicable to FR1 only
	
	Extension of the R15 capability tdm-Pattern to TDD PCell

This FG is for synchronous EN-DC
	Optional with capability signalling

	
	18-2a
	Enhanced single UL TX operation for FDD Pcell EN-DC
	TDM restriction to LTE FDD Pcell in EN-DC for single UL-Transmission associated functionality when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)

[4) dropping NR transmission when LTE and NR transmissions collide for Type 1 UE]
	[6-13]

	Yes
	N/A
	
	Per band combination
	Applicable to in FDD-LTE -NR EN-DC
	Applicable to FR1 only
	
	Enhancement to the R15 capability tdm-Pattern

[This FG is for synchronous EN-DC]
	Optional with capability signalling

	
	18-2b
	Support of HARQ-offset for SUO case1 in EN-DC with LTE TDD PCell for type 1 UE
	Support of HARQ-offset for SUO case1 in EN-DC with LTE TDD PCell for type 1 UE
	18-2

	Yes
	N/A
	
	Per band combination
	N/A
	N/A
	N/A
	[This FG is for synchronous EN-DC]
	Optional with capability signaling

	
	18-3
	Dual Tx transmission for EN-DC with FDD PCell(TDM pattern for dual Tx UE)
	TDM restriction to LTE FDD PCell in EN-DC for dual UL Tx operation when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)
	[6-13], EN-DC

	Yes
	N/A
	
	Per band combination
	Applicable to EN-DC with LTE FDD PCell only
	Applicable to FR1 only
	
	Extension of the R15 capability tdm-Pattern to a dual Tx UE

[This FG is for synchronous EN-DC]
	Optional with capability signalling

	
	18-3a
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern
	UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE)
	One of {18-2, 18-2a, 18-3}

	Yes
	N/A
	
	[Per band combination]
	Applicable to EN-DC only
	Applicable to FR1 only
	
	[This FG is for synchronous EN-DC]
	Optional with capability signaling



· Reporting type of FG18-3a
· Per UE: [6], [7], [10]
· Per BC: [8], [9]
· Component of FG18-2/2a
· Component 4 is kept: [7], [8], [10]
· Component 4 is removed: [9]
· Prerequisite feature groups for FG18-2a/3
· 6-13 is removed: [7], [8], [10]
· 6-13 is kept: [6]
· Note for FG18-2a/2b/3/3a
· The note “[this FG is for synchronous EN-DC]” is kept: [9], [10]
· The note “[this FG is for synchronous EN-DC]” is removed: [6]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[6]
	Regarding “This FG is for synchronous EN-DC” for 18-2a/2b, 18-3/3a, we don’t feel that it is necessary. Because FG 6-13 has no such restriction in Rel-15 specifications.  On top of FG 6-13, the new UE behaviors (component 2 and 3) are only about NR UL dropping for UL collisions which is the same as Rel-15 EN-DC dynamic power sharing. Since NR dropping by dynamic power sharing has been applicable to both synchronous and asynchronous EN-DC, We don’t feel such “sync only” restrictions are needed Additionally, FG 6-13 should be the prerequisite of either 18-2a or 18-3. The type column of this FG 18-3a should be changed to “Per UE”. Because this FG is only related to baseband processing instead of RF chain. Hence, we would like to make the following modifications as in Table 2.
Proposal 2: Make modifications for the following UE feature groups as in Table 2:
· For FG 18-2a, add 6-13 in the prerequisite column and suggest to delete the “This FG is for synchronous EN-DC” in the note column.
· For FG 18-2b, delete the “This FG is for synchronous EN-DC” in the note column.
· For FG 18-3, suggest the same modification as for FG 18-2a.
· For FG 18-3a, delete the “This FG is for synchronous EN-DC” in the note column and change the type column to “Per UE”.
Table 2. Update and revise the feature group 18-2a/2b, 18-3/3a
	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	
	
	
	
	
	
	
	
	

	18-2a
	Enhanced single UL TX operation for FDD Pcell EN-DC
	TDM restriction to LTE FDD Pcell in EN-DC for single UL-Transmission associated functionality when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)
[4) Dropping NR transmission when LTE and NR transmissions collide for Type 1 UE]
	6-13
	Per BC
	Applicable to in FDD-LTE -NR EN-DC
	Applicable to FR1 only
	Enhancement to the R15 capability tdm-Pattern
[This FG is for synchronous EN-DC]
	Optional with capability signaling

	18-2b
	Support of HARQ-offset for SUO case1 in EN-DC with LTE TDD PCell for type 1 UE
	Support of HARQ-offset for SUO case1 in EN-DC with LTE TDD PCell for type 1 UE
	18-2
	Per BC
	N/A
	N/A
	[This FG is for synchronous EN-DC]
	Optional with capability signaling

	18-3
	Dual Tx transmission for EN-DC with FDD PCell(TDM pattern for dual Tx UE)
	TDM restriction to LTE FDD PCell in EN-DC for dual UL Tx operation when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)
	6-13
	Per BC
	Applicable to EN-DC with LTE FDD PCell only
	Applicable to FR1 only
	Extension of the R15 capability tdm-Pattern to a dual-Tx UE
[This FG is for synchronous EN-DC]
	Optional with capability signaling

	18-3a
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern
	UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE)
	One of {18-2, 18-2a, 18-3}

	Per BCUE
	Applicable to EN-DC only
	Applicable to FR1 only
	[This FG is for synchronous EN-DC]
	Optional with capability signaling




	[7]
	· 18-2,18-2a
· Confirm the inclusion of component 4 “dropping NR transmission when LTE and NR transmissions collide for Type 1 UE”. 
· This component should be included because NR-side UE behavior is different when UE is configured with tdmPatternConfig-r16 depending on whether UE indicates 18-2/2a or 18-3
· 18-2a/18-3
· No need to introduce 6-13 as pre-requisite as the UE can support FGs 18-2a/18-3 directly without any dependence on 6-13. 
· 18-3a
· Prefer FG 18-3a to be per UE. 
· Whether Case 1 HARQ timing is supported or not is indicated by per BC capability signaling (i.e., via {18-2, 18-2a, 18-3}). Then additionally allowing reporting of separate variants of semi-static UL transmission handling for different BCs is not necessary and complicates NW implementation.

	[8]
	Regarding the reporting type for 18-3a, it should be per BC as well as other related FGs.
Proposal 9: Reporting type of 18-3a is per BC.

Regarding the component 4 in 18-2/2a, we think current description is aligned with expected behavior for UE supporting 18-2 or 2a and hence bracket can be removed.
Proposal 10: The component 4 in 18-2/2a is kept (i.e., bracket is removed).

Regarding prerequisite FGs for 18-2a and 18-3, we think [6-13] is not necessary and only “EN-DC” is necessary.
Proposal 11: Only “EN-DC” is prerequisite FG for 18-2a and 18-3 (i.e., [6-13] is removed).

	[9]
	FG18-2/2a
· Fundamentally, we do not think the UE behavior, which has been clearly captured in the RAN1 spec (copied below), should be placed there. In addition, the current (and previous) component [4] is not accurate and would create a maintenance problem. The general descriptions of FG18-2/2a, already point out that the FGs are for “single UL-transmission associated functionality when tdm-PatternConfig-r16 is configured”, which is sufficient.
[image: ]
· The FGs should be only for “synchronous EN-DC”.
· The operations of these FGs rely on tdm-PatternConfig-r16. In asynchronous EN-DC, MN and SN do not know frame timing each other and cannot control the drift. Under this situation, it is impossible for the NW to utilize the TDM switching using tdm-PatternConfig-r16 in an appropriate way. We believe it is inpractical to include asynchronous EN-DC operation as the scenario of TDM operation using tdm-PatternConfig-r16.
· Requiring support of “asynchronous EN-DC” without any new UE capability will cause a huge burden on the UE implementation. If there is a market demand, one can propose a separate UE capability for TDM operation in asynchronous EN-DC operation, but we do not think it is the case.

FG18-3
· The FGs should be only for “synchronous EN-DC”.
· The operations of these FGs rely on tdm-PatternConfig-r16. In asynchronous EN-DC, MN and SN do not know frame timing each other and cannot control the drift. Under this situation, it is impossible for the NW to utilize the TDM switching using tdm-PatternConfig-r16 in an appropriate way. We believe it is inpractical to include asynchronous EN-DC operation as the scenario of TDM operation using tdm-PatternConfig-r16.
· Requiring support of “asynchronous EN-DC” without any new UE capability will cause a huge burden on the UE implementation. If there is a market demand, one can propose a separate UE capability for TDM operation in asynchronous EN-DC operation, but we do not think it is the case.

FG18-3a
· The FG should be per band combination. 
· This is now a common FG for “EN-DC single-Tx with FDD-PCell”, “EN-DC single-Tx with TDD-PCell”, and “EN-DC dual-Tx with FDD-PCell”.
· In order to ease the implementation and tests, the FG should be per band combination.
· The FGs should be only for “synchronous EN-DC”.
· The operations of these FGs rely on tdm-PatternConfig-r16. In asynchronous EN-DC, MN and SN do not know frame timing each other and cannot control the drift. Under this situation, it is impossible for the NW to utilize the TDM switching using tdm-PatternConfig-r16 in an appropriate way. We believe it is inpractical to include asynchronous EN-DC operation as the scenario of TDM operation using tdm-PatternConfig-r16.
· Requiring support of “asynchronous EN-DC” without any new UE capability will cause a huge burden on the UE implementation. If there is a market demand, one can propose a separate UE capability for TDM operation in asynchronous EN-DC operation, but we do not think it is the case.

	[10]
	18-2/2a/2b/3/3a:
· 18-2/2a, remove [] around component 4: 4) dropping NR transmission when LTE and NR transmissions collide for Type 1 UE
· 18-3: 6-13 should not be a pre-requisite as that makes 8-2 a pre-requisite, and there would be no need for a UE to support the pair of 6-13 and 8-2 on the same band combination with which it supports dual Tx.
· 18-3a: Should be per UE, if should apply to all bands where the UE supports the pre-requisite features, no need for a per band combination signalling.
· 18-2a/2b/3/3a, [This FG is for synchronous EN-DC]; OK to keep it, and remove [], but no need to repeat it in 18-3a, as all these features require the LTE and NR carriers to be synced.




2.8	potential new FGs
· Potential new FGs
· New FGs for “Four NR PUCCH group with same numerology for NR-DC”, “Different numerologies across NR carriers within the same NR PUCCH group for NR-DC, with PUCCH on a carrier of smaller SCS” and “Different numerologies across NR carriers within the same NR PUCCH group for NR-DC, with PUCCH on a carrier of larger SCS” are introduced: [2]

Above proposals are identified based on following contributions for the RAN1#101-e meeting.
	[2]
	If following the Rel-15 restriction, only up to two PUCCH groups could be configured for NR-DC, this would be too restrictive for Rel-16 NR-DC, especially for the Scenario#5. Thus, we propose to introduce the following UE features for Rel-16 NR-DC, which are corresponding to the Rel-15 UE feature group 6-7, 6-9 and 6-9a respectively.
Proposal 1: For Rel-16 NR-DC, up to 2 NR PUCCH groups can be configured in each CG, wherein up to 1 NR PUCCH group is configured in FR1 and up to 1 NR PUCCH group is configured in FR2 for each CG.
Proposal 2: Introduce the following feature groups for Rel-16 NR-DC.
	18. MR-DC/CA enhancement
	18-9
	Four NR PUCCH group with same numerology for NR-DC
	For NR-DC UE, same numerology across NR carriers for data/control channel at a given time, wherein up to 2 NR PUCCH groups can be configured in each CG and up to 1 NR PUCCH group is configured in FR1 and up to 1 NR PUCCH group is configured in FR2 for each CG.
	NR-DC
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	
	18-9a
	Different numerologies across NR carriers within the same NR PUCCH group for NR-DC, with PUCCH on a carrier of smaller SCS
	1) For NR-DC UEs, same numerology between DL and UL per carrier for data/control channel at a given time
2) Up to 2 NR PUCCH groups can be configured in each CG and up to 1 NR PUCCH group is configured in FR1 and up to 1 NR PUCCH group is configured in FR2 for each CG.
3) For NR-DC UE, different numerologies across NR carriers within the same NR PUCCH group in FR1 and up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time; and same numerology across NR carriers in FR2.
	NR-DC
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	
	18-9b
	Different numerologies across NR carriers within the same NR PUCCH group for NR-DC, with PUCCH on a carrier of larger SCS
	1) For NR-DC UEs, same numerology between DL and UL per carrier for data/control channel at a given time
2) Up to 2 NR PUCCH groups can be configured in each CG and up to 1 NR PUCCH group is configured in FR1 and up to 1 NR PUCCH group is configured in FR2 for each CG.
3) For NR-DC UE, different numerologies across NR carriers within the same NR PUCCH group in FR1 and up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time; and same numerology across NR carriers in FR2.
	NR-DC
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling
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If a UE is configured with 7, + By > PE,> , where p,_ is the linear value of P, , B is the linear value of By,

and pE is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3,

TS 38.101-3] for FR1, the UE determines a transmission power for the SCG as follows. -

- If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 or by tdm-
PatternConfig-r16 in [13, TS 36.213]) «

- If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC,
the UE does not transmit in a slot on the SCG in FR1 when a corresponding subframe on the MCG is an UL
subframe in the reference TDD configuration.

- If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, and does
not indicate a capability tdm-Pattern-dualTx in [16, TS 38.306], and is configured with tdm-PatternConfig-
r16, the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe
on the MCG. -




