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1. [bookmark: _Ref5850594]Introduction
This contribution summarizes the following email discussion/approval regarding UE features for MR-DC/CA.

[101-e-NR-UEFeatures-MRDCCA-02] Email discussion/approval on capability signaling design for existing FGs for MR-DC/CA (25th May – 2nd June) – (DCM, Hiroki)
· 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



- 1/39 -
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.



Based on above, following FL proposals are made.
FL proposal 1:
· The text in prerequisite feature groups of FG18-1 is removed for now
· Wait for RAN2 feedback
	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



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Qualcomm
	On add “slot level” before “synchronous” to the note for 18-1a:
We did not introduce an FG for non-SFN sync NR-DC, since it was claimed that the issue is the plenary matter. This does not mean that we agreed to merge non-SFN sync NR-DC into this FG. Besides, the definition of “slot level synchronous NR-DC” is not clear. Suggest not to apply the clarification for the time being.

	Nokia, NSB
	We agree that there is a need to wait for RAN2 feedback. On adding “slot level” we think more discussion is needed to clarify the scope and implications.

	ZTE
	We are fine with the FL proposal. For the “slot level synchronous” issue, it can also be discussed in RAN plenary if companies prefer to do so.

	Ericsson
	OK to remove “[intra-FG DC if such FG is introduced by RAN2]” for now and wait for RAN2 discussion to progress.
On adding “slot level”, can wait for RAN plenary discussion.

	Moderator (NTT DOCOMO)
	FL proposal is updated to remove the second bullet according to the comments.

	Huawei, HiSilicon
	OK to let RAN plenary to discussion on whether/how to merge the capabilities of non-SFN sync and SFN sync NR-DC. However, the FL proposal is only about a clarification on the applicability of power sharing mode 2, i.e. whether it is applicable to non-SFN sync (slot sync) NR-DC, which is truly applicable and if not, should be decided by RAN1. Could opponent company please clarify why it is not applicable?
We support the FL proposal.

	MTK
	We are fine with the FL proposal. For the “slot level synchronous” issue, we are open to discuss it.

	Samsung
	We are find with the FL proposal.

	Moderator (NTT DOCOMO)
	Based on feedbacks, I ssume FL proposal is acceptable to all.



Based on above feedbacks, following agreements were made.
Agreements:
· The text in prerequisite feature groups of FG18-1 is removed for now
· Wait for RAN2 feedback



2.2	FG18-4/4a
	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



· 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.



Based on above, following FL proposals are made.
FL proposal 2:
· Type of FG18-4/4a is “Per BC”
· Need of FR1/FR2 differentiation is “N/A”
· 19-1 is kept for prerequisite feature groups for FG18-4a
· Add “One dormant BWP and one non-dormant BWP is supported per carrier” and “More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported” in Components for FG18-4/4a
	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
· One dormant BWP and one non-dormant BWP is supported per carrier
· More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported
	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
· One dormant BWP and one non-dormant BWP is supported per carrier
· More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported
	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



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Qualcomm
	We support to have “Per BC” capability type for these FGs as explained in detail in our contribution. There are also more companies who support “Per BC”.
Currently these FGs are unconditionally on the number of BWPs although there should be condition on how many BWPs the UE are configured for the FGs to apply. Also, the support of these FGs essentially means switch between dormant BWP and non-dormant BWP requires the support of the new Rel-16 L1 DCI.  For this reason, we support to add the note. 

	Nokia, NSB
	We do not support a “Per BC” capability, in our view it should “per UE” as this is not related to the specific bands where operation takes place, but rather a baseband issue. Potential discussion on licensed/unlicensed is not a good enough reason to create a permanent overhead on the signaling, as this is clearly not specific to particular band combinations and rather a a baseband issue. On the proposed notes, we are fine to discuss those, but they seem to be more adequate as part of the feature description itself rather than a note. 

	ZTE
	We are generally fine with the FL proposal.
One question for clarification regarding the Notes here. If UE indicates support of up to 4 BWPs, is the dormant BWP counted as one BWP or not? If yes, then 1 dormant BWP + 3 non-dormant BWPs can be configured; if no, then 1 dormant BWP + 4 non-dormant BWPs can be configured.

	Ericsson
	For Type of 18-4/4a– not OK with “Per BC” and prefer this to be “Per UE”. OK to have FR1/FR2 differentiation.
Support keeping 19-1 as prerequisite feature group for FG18-4a
Regarding the notes – “DCI-based Scell dormancy indication is supported” part seems to repeat the component description. Other parts are OK.

	Moderator (NTT DOCOMO)
	FL proposal is updated to remove the note “DCI-based Scell dormancy indication is supported” and move other notes to component description.
Further inputs will be appreciated.

	Huawei, HiSilicon
	OK with FL proposal

	MTK
	We prefer per UE, but we are fine with current FL proposal. As for ZTE’s question, we think the dormant BWP counted as one BWP in the 4 BWPs.

	Samsung
	We are OK with the first and second proposal, but not OK with the third proposal. We have the same question mentioned by ZTE. We understand that the dormant BWP is one of the configured BWP. Therefore the Scell dormancy is applicable when the UE supports at least FG 6-2.

	Moderator (NTT DOCOMO)
	Further discussion on third bullet seems necessary. I assume other parts of the proposal is acceptable to all.




Based on above feedbacks, following agreements were made.
Agreements:
· FFS: Type of FG18-4/4a is “Per BC”
· Need of FR1/FR2 differentiation is “N/A”
· 19-1 is kept for prerequisite feature groups for FG18-4a
· FFS: 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” for FG18-4/4a

Updated FL proposal 2:
· Type of FG18-4/4a is “Per UE”
· Need of FR1/FR2 differentiation is “Yes”
· Add “One dormant BWP and one non-dormant BWP is supported per carrier”, “Dormant BWP is considered as an RRC-configured BWP” and “More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported” in Components for FG18-4/4a

Companies are encouraged to discuss further on FFS points in above agreements. 
	Company
	Comment

	ZTE
	As we commented before, we would like to clarify whether the dormant BWP should be considred as an RRC-configured BWP. Maybe we could add another note to clarify this issue, e.g., (the wording “RRC-configured BWP” is borrowed from Appendix B.2 of TS38.331). We may need to discuss whether the “[NOT]” is neeed or not in the following note.

Note: Dormant BWP is [NOT] considred as an RRC-configured BWP. 

	Ericsson
	OK with FL proposal.

	Qualcomm
	For the first bullet, type of FG 18-4/4a:
We are not OK with FL proposal at the first bullet.
We prefer to have “Per BC”. Otherwise UE does not have enough flexibility to support the SCell dormancy feature. This is not just about the support in licensed and unlicensed bands. For MR-DC features, we think in general at least “Per BC” support is needed. When UE is in dormancy in SCell, it can choose to turn off the RF and hence it is related to the RF operation in different frequency bands.

For the second bullet:
Our understanding is dormant BWP is a UE-specific RRC configured BWP.
The note is helpful to clarify UE behavior. For example, now RRC can provide separate configuration 
· first-non-dormant-BWP-ID-for-DCI-outside-active-time
· first-non-dormant-BWP-ID-for-DCI-inside-active-time
It should not mean UE has to always support at least two non-dormant BWPs, but the number of non-dormant BWPs is still based on UE BWP capability. This can be clarified by the note.

	Huawei, HiSi
	Agree with QC.

	Moderator (NTT DOCOMO)
	Based on the above feedbacks, additional note “Dormant BWP is considered as an RRC configured BWP” is added.
More views on the type of FG18-4/4a (Per UE or Per band) from other companies seems necessary.

	Ericsson2
	” “Dormant BWP is considered as an RRC-configured BWP” should be removed.  Adding this creates unnecessary confusion with FG 6-3/6-4. The points (“One dormant BWP and one non-dormant BWP is supported per carrier” and “More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported”)  already clarify UE should be able to support one dormant BWP and one non-dormant BWP by indicating 18-4/4a without indicating 6-3, 6-4.  



Agreements:
· [bookmark: _Hlk42038365]FFS: Type of FG18-4/4a is “Per UE”
· Need of FR1/FR2 differentiation is “Yes”
· Add notes “One dormant BWP and one non-dormant BWP is supported per carrier” and “More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported” for FG18-4/4a
· FFS: add note “Dormant BWP is considered as an RRC-configured BWP” for FG18-4/4a

Updated FL proposal 2:
· Type of FG18-4/4a is “Per UE”
· Need of FR1/FR2 differentiation is “Yes”
· Add note “Dormant BWP is considered as an RRC-configured BWP” for FG18-4/4a

Companies are encouraged to discuss further on FFS points in above agreements. 
	Company
	Comment

	Qualcomm
	For the first bullet, type of FG 18-4/4a:
We are not OK with FL proposal at the first bullet.
We prefer to have “Per BC” type. Otherwise UE does not have enough granularity to support the SCell dormancy feature. This is not just about the support in licensed and unlicensed bands. For MR-DC features, we think in general at least “Per BC” support is needed. When UE is in dormancy in SCell, it can choose to turn off the RF and hence it is related to the RF operation in different frequency bands.

For the additional note:
We also think it is not necessary to have “Dormant BWP is considered as an RRC-configured BWP”. 
This is because to have the intended dormancy behvaior in dormant BWP, many parameters for the dormant BWP have to be UE-specifically configured. There seems no ambiguity on this understanding.

	Apple
	We prefer to be “per BC”. Then we do not need FRx or xDD differentiation. The most useful case of this feature is FR1 and FR2 CA in which PCell in FR1 can put FR2 SCells into dormant to achieve power saving and allieviate UE thermal concern. If we IoDT is limited, we would like to have the ability to indicate the BC that this feature is well tested, and the other BC that can be gradually rolled out. 

	Nokia, NSB
	Support FL proposal on type are OK and we believe the FRx differentiation should take care of the concerns raised by Apple. We are OK with the note if at least one of {6-2, 6-3, 6-4} is added as pre-requisite. 

	Ericsson3
	The note “Dormant BWP is considered as an RRC-configured BWP” should not be added to 18-4/4a. More details given in ‘Ericsson2’ 



Agreements:
· Type of FG18-4/4a is “Per BC”

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
	6. 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
	6. 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]



· 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] 
· 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 ifferen, 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 ifferent 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.



Based on above, following FL proposals are made.
FL proposal 3:
· Add “for same/different numerologies” in component of FG18-5a
· Type of FG18-5/5a/5b is “Per band and Per BC”
· Need of FR1/FR2 differentiation is “N/A”
· Prerequisite feature groups for FG18-5a is “one of {6-10, 18-5}”
· Remove “one of {6-9, 6-9a}” from prerequisite feature groups for FG18-5/5b
	18. MR-DC/CA enhancement
	18-5
	DL cross-carrier scheduling with different SCS
	6. 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 for same/different numerologies.
	One of {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
	6. 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



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Qualcomm
	We agree with the FL proposal.

	Nokia, NSB
	It is hard to understand why these FGs would be “Per band and per BC”, as they are a baseband functionality and not specific to RF operation in particular bands. In our view they should be “Per UE” and for 18-5/5b we 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 signaling.

	ZTE
	We are ok with the FL proposal.

	Ericsson
	OK with adding “for same/different numerologies” to 18-5a.
Not OK with ‘per band per BC’. Same comments as Nokia and OK with compromise suggested by them.
Not sure why 6-9/6-9a removed as prerequisite. Can the proponent clarify why one of them is not needed?

	Huawei, HiSilicon
	OK with FL proposal and also Ok with Nokia’s suggestion

	MTK
	OK with FL proposal. Also ok with per BC.

	Samsung
	OK with FL proposal.

	Moderator (NTT DOCOMO)
	Further discussion on type (per band and per BC or separate FGs for intra-FR1, intra-FR2 and cross-FR with per UE) and removal of “one of {6-9, 6-9a}” from prerequisite seems necessary.
I assume other parts of the proposal are acceptable to all.



Based on above feedbacks, following agreements were made.
Agreements:
· Add “for same/different numerologies” in component of FG18-5a
· FFS: Type of FG18-5/5a/5b is “Per band and Per BC”
· Need of FR1/FR2 differentiation is “N/A”
· Prerequisite feature groups for FG18-5a is “one of {6-10, 18-5}”
· FFS: Remove “one of {6-9, 6-9a}” from prerequisite feature groups for FG18-5/5b

Update FL proposal 3:
· Introduce separate per-UE FGs for intra-FR1, intra-FR2 and cross-FR based on FG18-5/5a/5b
· Remove “one of {6-9, 6-9a}” as prerequisite feature groups for FG18-5/5b

Companies are encouraged to discuss further on FFS points in above agreements. 
	Company
	Comment

	Ericsson
	OK with FL proposal.

	Qualcomm
	We are not OK with the FL proposal.
For the first bullet FG type, we prefer to have “per band and per BC”, at least “per band pair and per BC”. Per UE even with the proposed FR1/FR2 differentiation is too restrictive.

For the second bullet, we still think “one of {6-9, 6-9a}” is not needed. Our understanding is {6-9, 6-9a} and FG18-5/5b are on the same level. Besides, FG 6-9 and 6-9a are about “within the same NR PUCCH group”. What about “across NR PUCCH groups”?

	Huawei, HiSI
	OK with FL proposal for 1st bullet. Agree with QC on the 2nd bullet.

	Moderator (NTT DOCOMO)
	Based on above feedbacks, second bullet is updated to remove “one of {6-9, 6-9a}”.
More views on first bullet (type and potential separate FG) from other companies seems necessary.

	Apple
	Current proposal is not eough since it does not differentiate FR1 scheduling FR2, from FR2 scheduling FR1. FR2 scheduling FR1 is less common and less attractive for UE to support
We prefer this to be per BC. Within the BC, UE can report a list of band pairs, each band pair is {scheduling band, scheduled band} that UE can support 

	MTK
	We prefer this to be per BC and share the same view as Apple.



Agreements:
· Type of FG18-5/5a/5b is Per BC
· Remove “one of {6-9, 6-9a}” as prerequisite feature groups for FG18-5/5b


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.



Based on above, following FL proposals are made.
FL proposal 4:
· Add “for same/different numerologies” in component of FG18-6a
· Type of FG18-6/6a is “Per band and Per BC”
· Need of FR1/FR2 differentiation is “N/A”
	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 for same/different numerologies.
	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



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Qualcomm
	We agree with the FL proposal.

	Nokia, NSB
	Again we do not see it reasonable to define the FG as “per band and per BC”. Same comments as for 18-5/5b above apply here too.

	Ericsson
	OK with adding “for same/different numerologies” to 18-6a.
Not OK with ‘per band per BC’. Same comments as Nokia.

	Huawei, HiSilicon
	OK with FL proposal and also Ok with Nokia’s suggestion

	MTK
	OK with FL proposal. Also ok with per BC.

	Samsung
	OK with FL proposal.

	Moderator (NTT DOCOMO)
	Further discussion on type (per band and per BC or separate FGs for intra-FR1, intra-FR2 and cross-FR with per UE) seems necessary.
I assume other parts of the proposal are acceptable to all.



Based on above feedbacks, following agreements were made.
Agreements:
· Add “for same/different numerologies” in component of FG18-6a
· FFS: Type of FG18-6/6a is “Per band and Per BC”
· Need of FR1/FR2 differentiation is “N/A”

Update FL proposal 4:
· Introduce separate per-UE FGs for intra-FR1, intra-FR2 and cross-FR based on FG18-6/6a

Companies are encouraged to discuss further on FFS points in above agreements. 
	Company
	Comment

	Ericsson
	OK with FL proposal.

	Qualcomm
	We are not OK with the FL proposal.
For the first bullet FG type, we prefer to have “per band and per BC”, at least “per band pair and per BC”. Per UE even with the proposed FR1/FR2 differentiation is too restrictive.
{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} is in notes for FG 18-6, but its counterpart is in compoenets for FG 18-5/5b. 

	Huawei, HiSi
	Ok with FL proposal.

	Moderator (NTT DOCOMO)
	More views on first bullet (type and potential separate FG) from other companies seems necessary.

	Apple
	Current proposal is not eough since it does not differentiate FR1 scheduling FR2, from FR2 scheduling FR1. FR2 scheduling FR1 is less common and less attractive for UE to support
We prefer this to be per BC. Within the BC, UE can report a list of band pairs, each band pair is {scheduling band, scheduled band} that UE can support 

	MTK
	We prefer this to be per BC and share the same view as Apple.



Agreements:
· Type of FG18-6/6a is Per BC


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.



FL proposal 7:
· 6-5 is prerequisite feature group for DL CA with non-aligned frame boundaries for inter-band CA
· 6-5 and 6-6 are prerequisite feature group for UL CA with non-aligned frame boundaries for inter-band CA

	Company
	Comment

	Huawei
	There is one potential issue on the pre-requisite FG as we mentioned.
 
The Rel-16 UE features appear to lead to multiple pre-requisite FGs for some FGs without clear causality. As one example in MR-DC/CA session, some companies consider FG 6-6 is not a pre-requisite FG for FG 18-7. Then, it seems unclear on what is the intended UE support capability for the following case:
   A UE report:
-   Support of 6-5 basic DL NR CA
-   No-support of 6-6 basic UL NR-NR CA
-   Support of 18-7 including both DL and UL CA operation
Understanding 1: a UE support basic DL CA and DL CA with non-aligned frame boundaries;
Understanding 2: a UE support basic DL CA and both DL&UL CA only if non-aligned frame boundaries are configured;
Understanding 3: invalid report.

	Moderator (NTT DOCOMO)
	Based on the above comment, additional proposal for clarification on prerequisite FGs for FG18-7 is added.
Companies are encouraged to provide feedbacks on the FL proposal.

	Huawei, HiSi
	Our understanding is 1. It can be a conclusion that if a UE support both DL and UL CA with non-alighed frame boundaries, it needs to report support both FG 6-5 and FG 6-6.

	Ericsson2
	In our understanding, if UE indicates 18-7, it supports CA with non-aligned frame boundary. Whether “CA” includes uplink CA or not is based on UE indication of 6-6. So, it is understanding 1 in HW comment.

	
	

	
	

	
	



FL proposal 7:
· 6-5 is prerequisite feature group for DL CA with non-aligned frame boundaries for inter-band CA
· 6-6 is prerequisite feature group for UL CA with non-aligned frame boundaries for inter-band CA

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.



Based on above, following FL proposals are made.
FL proposal 5:
· FG18-8 is “Optional with capability signaling”
	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
	Optional with capability signaling [TBD]



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Huawei, HiSilicon
	Ok with FL proposal.
Regarding Intel comments on 14-2, kind of agree they are partially overlapped. The reason is although R15 UE can report this, a R15 network can never configure as per PUCCH group due to NBC change in Rel-15. 
So this Rel-15 UE capability seems actually unuseful anyway…

	MTK
	Ok with FL proposal.

	Samsung
	OK with FL proposal

	Moderator (NTT DOCOMO)
	Based on feedbacks, I assume the FL proposal is acceptable to all.



Based on above feedbacks, following agreements were made.
Agreements:
· FG18-8 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.



Based on above, following FL proposals are made.
Updated FL proposal 6:
· Component 4 is kept for FG18-2/2a
· Type of FG18-3a is “Per UE”
· [6-13] is removed from prerequisite feature groups for FG18-2a/3
· The note “[this FG is for synchronous EN-DC]” is kept for FG18-2a/2b/3/3a
· The component description for FG18-3a is updated to “UE configured with tdm-patternConfig-r16 can transmit semi-statically configured LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE)”
	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]
EN-DC
	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]Per UE
	Applicable to EN-DC only
	Applicable to FR1 only
	
	[This FG is for synchronous EN-DC]
	Optional with capability signaling



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Qualcomm
	On component 4 of FG18-2/2a
We don’t think component 4 is technically necessary. We explained why it is not necessary and even harmful. We propose to delete it.

On Type of FG18-3
We don’t think this FG shall be per UE. Three root FGs share the FG18-3a. To avoid unnecessary dependency, we propose to make it per BC.

(additional views at Friday of the 1st week)
The reason why component 4 of FG18-2/2a is not necessary
It is already specified in the spec 213 as following. If we capture it here, it becomes double-spec. If we really want to keep the component 4, it should be something like “the UE behavior is specified in TS38.213”. But this is actually not necessary. We should not create an unnecessary culture to capture the UE behavior in the UE feature list unless otherwise necessary.
[image: ]

The reason why FG18-3 should not be per UE
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 not be per UE. We haven’t seen technical reasoning of why it needs to be per UE.

The reason why “[this FG is for synchronous EN-DC]” should be kept for FG18-2a/2b/3/3a
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.

Regarding the component description of FG18-3a
Thte component was there from the beginning of the FG was defined. The agreement can be interpreted in both ways. Our understanding is aligned with the current FG18-3a. Therefore, we do not prefer to change the description.
Another reason is that such behavior was actually discussed in the previous meetings, as a context of new RRC parameter semi-static-in-all-UL-subframes. It is true that some periodicity/offset of periodic transmissions are limited if the UE does not report FG18-3a, but this is the actual understanding. 
If we change the description, the UE behavior is different depending on the support of FG18-3a or not, for the same SRS periodicity/offset. Then NW is mandated to support both types of UEs, since we already removed the RRC parameter.
(copied from R1-2001391)
	Company
	Comments

	ZTE
	I guess we have to first figure out what is the common understanding of the following two relevant agreements, and then we can figure out whether this RRC parameter is needed or not.

Our understanding is as below.
1. The semi-statically configured LTE UL transmissions include periodic SR, configured grant, periodic SRS.
2. If a UE indicates support of semi-static-for-all-subframes, network can configure the semi-static LTE UL transmissions in all UL subframes (i.e., not restricted by the TDM U subframes). Of course, network can also configure the semi-static LTE UL transmissions only in the TDM U subframes.
3. If a UE does NOT indicate support of semi-static-for-all-subframes, network has to configure the semi-static LTE UL transmissions only in the TDM U subframes.

If the above is the commond understanding, then from our perspective, the RRC parameter “Semi-static-LTE-UL-in-all-subframes” is NOT needed.

	Apple
	We share the same understanding with ZTE in all bullets. We consider the parameter "semi-static-for-all-subframe” is the UE capability, is not the RRC parameter. UE just report the capability to gNB.

	Nokia
	We also share Xingguang’s view and thus agree that the RRC configuration parameter is NOT needed

	Qualcomm
	Thanks Xingguang for the clear description. We are on the same page. For the UE capability, details should be discussed as part of UE feature list

	LGE
	Just for my understanding, without the RRC parameter, semi-static LTE UL transmission will be allowed in all the UL subframes (not restricted to the UL subframes assigned by DL reference DL/UL configuration).
Is this correct understanding of the current status?

	Samsung
	We agree with the proposal from FL

	Intel
	We share the views of Xingguang that the behavior can be tied to the UE capability hence RRC parameter/signaling is not needed

	MTK
	We (MTK) share the views of Xingguang and support FL’s proposal.
It should be one UE capability instead of one RRC parameter

	Huawei
	We support the FL proposal





	Nokia
	OK with FL proposal

	ZTE
	We are fine with the FL proposal except for the last bullet.

Regarding the“[this FG is for synchronous EN-DC]”, we didn’t see the need to add this restriction for FG18-2a/2b/3/3a. We even didn’t introduce this restriction in Rel-15 EN-DC/NE-DC, not sure why we need this restriction in Rel-16.

	Ericsson
	Support FL proposal to keep component 4 for FG 18-2/2a
Support FL proposal to make type of FG18-3a as “Per UE”
Support FL proposal to remove [6-13] from prerequisite feature groups for FG18-2a/3

	Huawei, Hisilicon
	· OK with FL proposal to keep component 4 for FG 18-2/2a. Could QC clarify it a bit about any harmful thing because we cannot find it in your tdoc?
· Support “Per UE” for FG 18-3a. Additionally, we propose to align its description with the RAN1 agreement below
Proposal:
A revision to FG 18-3a as 
“UE configured with tdm-patternConfig-r16 can transmit be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE)”
Agreements
For the FFS part in the agreement above, 
· semi-statically configured LTE UL transmissions are allowed in all UL subframes.
· Note: In case of collision, LTE transmission is prioritized
· Note: this configuration is subject to UE capability

The current wording is not in line with LTE specification where LTE P-SRS resources are configured with a pattern periodicity indicated by srs-ConfigIndex which cannot fulfil the current description of FG 18-3a and some LTE SRS resources will be inevitably configured beyond the tdm-pattern of FG 18-2a.
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· Regarding the proposal about prerequisite of for FG18-2a/3, as explained in our tdoc, we cannot accept it. FG 6-13 shall be their prerequisites or at least for one of them, otherwise it violates the following RAN1 agreements and WID, whether the LTE behaviors of FG 6-13 is inherited by FG 18-2a and 18-3. In light of these agreements, it does not make sense that UEs capable of FG 18-2a/3 are not capable of FG 6-13.
· Agreements:
· For the single-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 Ues
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD Pcell
· Agreements:
· For the dual-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE at least for type 1 Ues 
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD Pcell

Agreements:
R15 specification on “DL HARQ timing for FDD Scell for LTE TDD-FDD CA with TDD Pcell, applied to FDD Pcell” (i.e., case1 HARQ timing in single UL), is applied to EN-DC UE capable of dual UL Tx in EN-DC with LTE FDD Pcell to mitigate DL de-sensing due to Harmonics, at least including:
· UE behavior specified in 36.213 and 36.212
· FFS: all uplink subframes can be scheduled for LTE
WID: RP-191600
1. Enable the Release 15 behaviour of “DL HARQ timing for FDD Scell for LTE TDD-FDD CA with TDD Pcell, applied to FDD Pcell” to apply to dual uplink EN-DC, possibly including any conclusions on the previous objective (6) for LTE FDD Pcells [RAN1].

Regarding adding restriction to FG 18-2a/2b/3/3a, as explained in our tdoc, we share similar view with ZTE and cannot accept it.

	MTK
	We are fine with the FL proposal.
We are fine with HW’s proposal to revise FG 18-3a.
Regarding the“[this FG is for synchronous EN-DC]”, we see the need to add this restriction for FG18-2a/2b/3/3a. 
Can companies opposing to this explain how can the tdm-pattern between LTE and NR work for asynchronous EN-DC?

	Samsung
	Fine with the FL proposal except “[6-13] is removed from prerequisite feature groups for FG18-2a/3”. We share view with HW and then [6-13] should be kept as prerequisite FG.

	Moderator (NTT DOCOMO)
	Further discussion on every bullet in the proposal seems necessary.
Suggested update for component description of FG18-3a is included in the updated proposal.



Agreements:
· FG18-3a is split into two separate FGs for FDD-PCell, TDD-PCell, and each of them is per UE

Updated FL proposal 6:
· Component 4 is removed from FG18-2/2a
· 6-13 is kept as prerequisite feature groups for FG18-2a/3
· The note “[this FG is for synchronous EN-DC]” is kept for FG18-2a/2b/3/3a
· The component description for FG18-3a is updated to “UE configured with tdm-patternConfig-r16 can transmit semi-statically configured LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE)”

Companies are encouraged to discuss further on above updated FL proposal. 
	Company
	Comment

	ZTE
	We are still not convinced that the note “[this FG is for synchronous EN-DC]” is needed.
We understand the potential concern raised by proponents of keeping “[this FG is for synchronous EN-DC]”. However, it seems we didn’t have such restriction for Rel-15 single Tx. If we have such restriction only for Rel-16, then all the enhancements on single Tx in Rel-16 are only for synchronous EN-DC, which is too restrictive from our perspective.
Besides, RAN1 has defined the UE behaviours on how to handle the collision, UE is able to handle the potential collision under async EN-DC from our perspective.  

	Ericsson
	· Not OK with first bullet of Updated FL proposal 6 -- component 4 should be kept in 18-2/2a for reasons explained before, i.e., NR-side UE behavior is different depending on whether UE indicates 18-2/2a or 18-3 when UE is configured with tdmPatternConfig-r16. So, unless component 4 is added, the features components for 18-2a (for single UL-Transmission associated functionality) and 18-3 (for dual UL Tx operation) look same when in fact the supported UE behavior is different. Regarding comments from QC that component 4 is already captured in the specs – every component of every FG should be already captured in the specs. We don’t see why that should be a reson to remove it. 
· Prefer to have type of FG 18-3a as per UE since 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.
· Support modifying the component description of 18-3a as indicated in the last bullet of Updated FL proposal 6.

	Apple
	Propose to remove “for type 1 UE” and “only for type 1 UE” in 18-2/18-2a/18-2b/18-3/18-3a, type 1 UE is not stardard term, and we agreed in email thread [101-e-NR-LTE_NR_DC_CA-SingleTx] that only dynamic power sharing UE (type 1UE) is defined for Rel.16 EN-DC.

	Qualcomm
	On component 4 of FG18-2/2a:
We don’t accept any discrepancy between the 213 spec and component 4. The best compromise we can do is either (1) copy & paste the 213 spec description precisely (with a note saying that if any update on 213, it will override the component 4), or (2) having simple text just to say this refers to the corresponding 213 spec (e.g., the UE behavior is defined in 213 Section x.y). 
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(updates on June 3rd)
It is what we are afraid of – component 4 is beyond what has been specified in 38.213. We have argued TP Option 1 vs TP Option 2 for the corresponding spec over the last two meetings, and the conclusion was not to change the spec. If we have the component 4 as is, it can be considered as a behavior different from the one in the spec and hence will cause interoperability issues. Although we still don’t think the component 4 itself is necessary, we can compromise to have it if the component 4 is described exactly same as the spec.

On Type FG18-3 “Per BC”
Support the FL proposal. This is 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 not be per UE. We haven’t seen technical reasoning of why it needs to be per UE.
(updates on June 3rd)
The intention of “FDD/TDD differentiation as ‘Yes at LTE side’” is same as splitting the FG into two FGs – one is for FDD-PCell and the other is for TDD-PCell. We are OK to have two separate FGs for FDD-PCell and TDD-PCell, as it is clearner than saying ‘FDD/TDD differentiation = Yes at LTE side’. Of course, we still think per BC is simpler approach though.

On “this FG is for synchronous EN-DC” for FG18-2/2a/2b/3/3a:
Support the FL proposal. TDM operation using tdm-PatternConfig-r16 is not useful in asynchronous EN-DC where MN and SN do not know frame timing each other and cannot control the drift. 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. In Rel.16 EN-DC single-Tx using tdm-PatternConfig-r16, the UE is required to support not to transmit NR UL if it collides with LTE UL. It is a huge burden for the UE to enable this dynamic cancellation under asynchronous EN-DC since the UL timing difference can be relatively floating without any restriction in case of asynchronous EN-DC.
(updates on June 3rd)
Our understanding is that Rel.15 EN-DC single-Tx was also for synchronous EN-DC though it is not much clear from the specs. Allowing asynchronous EN-DC scenarios provides ‘a sense of safety’ at the deployment side, while does not bring a real benefit since there is no actual use-case. Rather, if a UE cannot declare support of FG18-2/2a/2b/3/3a unless it is implemented/tested for the given BC under asynchronous EN-DC scenarios, that will be rather harmful.

On the component description for FG18-3a
(no update on June 3rd)
The change is functional change and is not aligned with the agreement and hence is not acceptable to us. RAN1#99 agreement ia fully aligned with the original FG18-3a.
	Agreements
For the FFS part in the agreement above, 
· semi-statically configured LTE UL transmissions are allowed in all UL subframes.
· Note: In case of collision, LTE transmission is prioritized
· Note: this configuration is subject to UE capability



Based on the following table in R1-2001391, we agreed to delete one parameter.
	Company
	Comments

	ZTE
	I guess we have to first figure out what is the common understanding of the following two relevant agreements, and then we can figure out whether this RRC parameter is needed or not.

Our understanding is as below.
1. The semi-statically configured LTE UL transmissions include periodic SR, configured grant, periodic SRS.
2. If a UE indicates support of semi-static-for-all-subframes, network can configure the semi-static LTE UL transmissions in all UL subframes (i.e., not restricted by the TDM U subframes). Of course, network can also configure the semi-static LTE UL transmissions only in the TDM U subframes.
3. If a UE does NOT indicate support of semi-static-for-all-subframes, network has to configure the semi-static LTE UL transmissions only in the TDM U subframes.

If the above is the commond understanding, then from our perspective, the RRC parameter “Semi-static-LTE-UL-in-all-subframes” is NOT needed.

	Apple
	We share the same understanding with ZTE in all bullets. We consider the parameter "semi-static-for-all-subframe” is the UE capability, is not the RRC parameter. UE just report the capability to gNB.

	Nokia
	We also share Xingguang’s view and thus agree that the RRC configuration parameter is NOT needed

	Qualcomm
	Thanks Xingguang for the clear description. We are on the same page. For the UE capability, details should be discussed as part of UE feature list

	LGE
	Just for my understanding, without the RRC parameter, semi-static LTE UL transmission will be allowed in all the UL subframes (not restricted to the UL subframes assigned by DL reference DL/UL configuration).
Is this correct understanding of the current status?

	Samsung
	We agree with the proposal from FL

	Intel
	We share the views of Xingguang that the behavior can be tied to the UE capability hence RRC parameter/signaling is not needed

	MTK
	We (MTK) share the views of Xingguang and support FL’s proposal.
It should be one UE capability instead of one RRC parameter

	Huawei
	We support the FL proposal




	Moderator (NTT DOCOMO)
	FL proposal is updated based on the feedbacks.
More inputs from other companies seems necessary for every bullet of the proposal.

	Huawei, HiSilicon
	We support the third bullet of  the FL proposal, i.e. 6-13 is prerequisite of FG 182a/3
· We prefer to keep component 4 for FG18-2/2a. The spec text QC cited is only about power control instead of UE behavior of fully droping NR UL transmission in case of overlapping transmission. Thus, it does not capture the UE behaviors of dropping in some power setting cases now, e.g. P_LTE + P_NR <= P_total, which means citing 38.213 is not sufficient to replace component 4.
· FG 18-3a should be per UE. QC’s concerns can be resolved by setting FDD/TDD differentiation as “Yes at LTE side”. This feature must be a baseband capability as FG 6-13 was agreed as “per UE”/”Type 2” in Rel-15 R1-1814277/R1-1814362, copied below. It was only changed to “per BC” by RAN2 because this capability is conditional mandatory on dynamic power sharing which is per BC. Therefore, we don’t see a reason to change FG 18-3a to per BC.
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· The note “[this FG is for synchronous EN-DC]” should be removed otherwise it causes non-backwards compatibility to Rel-15 UE behaviors which has no such restriction. According to the agreements below, all Rel-15 UE behaviors at LTE side are inherented. In response to QC’s comments, the Rel-16 enhancement is only at the NR side to have dynamic NR dropping or NR power scaling for the LTE subframes not designated as “U” by the reference TDD configuration which is the same as dynamic power sharing of EN-DC. Please note that dynamic power sharing of EN-DC is mandatory for both sync and async EN-DC, therefore, we don’t see any UE implementation burden. 
· Agreements:
· For the single-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 Ues
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD Pcell
· Agreements:
· For the dual-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE at least for type 1 Ues 
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD Pcell

Agreements:
R15 specification on “DL HARQ timing for FDD Scell for LTE TDD-FDD CA with TDD Pcell, applied to FDD Pcell” (i.e., case1 HARQ timing in single UL), is applied to EN-DC UE capable of dual UL Tx in EN-DC with LTE FDD Pcell to mitigate DL de-sensing due to Harmonics, at least including:
· UE behavior specified in 36.213 and 36.212
· FFS: all uplink subframes can be scheduled for LTE

· Regarding the last bullet on description of FG 18-3a, we prefer a change. The original wording is not backwards compatible to the Rel-15 UE behavior specified in TS 36.213 where no eNB configuration restriction is required. Therefore, we don’t interpret that RAN1 agreement in a way leading NBC issue. But we can understand it is hard to reach consensus on this FG this meeting.

	Ericsson2
	· Component 4 should be kept in 18-2/2a for reasons explained in our earlier comments, i.e., NR-side UE behavior is different depending on whether UE indicates 18-2/2a or 18-3 when UE is configured with tdmPatternConfig-r16. So, unless component 4 is added, the feature components for 18-2a (for single UL-Transmission associated functionality) and 18-3 (for dual UL Tx operation) look same when in fact the supported UE behavior is different.
Regarding comments from QC -- the FG component description should be a pointer to the functionality supported by the UE and not describe entire specification. Suggesting to add entire functionality in FG component is unreasonable (this is not done for any other component).  
· Prefer to have type of FG 18-3a as per UE since 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.
· We still prefer to update the component description of 18-3a as “UE configured with tdm-patternConfig-r16 can transmit semi-statically configured LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE)”. If not modified, the current text in 18-3a  it should be kept in square brackets to reflect that the text is not stable.

	MTK
	On “this FG is for synchronous EN-DC” for FG18-2/2a/2b/3/3a:
We support the FL proposal and share similar view with QC. We do not see how the tdm-pattern can work in asynchronous EN-DC where MN and SN do not know frame timing each other and cannot control the drift. Although it is mentioned by some companies that Rel-15 EN-DC does not preclude asynchronous EN-DC scenarios, to our understanding Rel.15 EN-DC single-Tx was also for synchronous EN-DC though it is not clearly specified in specs. Therefore, keeping  “this FG is for synchronous EN-DC” makes more sense to us.

	Nokia, NSB
	We are OK with the FL proposals in general. We think per BC signaling leads to unnecessary overhead with same outcome as with per UE given that all pre-requisite FGs are per BC already, and hence this FG will only apply in those particular BCs. However, per BC can be acceptable if we are the only company with this concern here.

	Huawei, HiSilicon2
	Support “6-13 is kept as prerequisite feature groups for FG18-2a/3” and the last bullet about description of FG 18-3a/3b
· Cannot accept the third bullet “The note “[this FG is for synchronous EN-DC]” is kept for FG18-2a/2b/3/3a” because it causes NBC to Rel-15 behaviour. In response to MTK and QC, taking FG 18-2a as example, all EN-DC has been mandatorily capble of dynamic power sharing, so that any LTE subframes can be dynamically scheduled with specified UE behaviors of NR dropping in case of UL collision which is the same UE behavior as NR dropping of dynamic power sharing. Since the UE can drop NR UL in case of UL collision, there is no need of sync between gNB and eNB similar to Rel-15/16 dynamic power sharing. Additinoally, the eNB must be aware of the rough SFTD between two links otherwise SMTC configuration before PSCell addition cannot be done. With this rough SFTD for the HARQ-offset configuration, even the UE were not capable of any NR dropping, eNB is able to avoid UL overlapping between two uplinks.
· For the first bullet, we think it is needed as commented before.
”





4. Conclusion

[bookmark: _Hlk41950231][bookmark: _Hlk41913737]Agreements:
· The text in prerequisite feature groups of FG18-1 is removed for now
· Wait for RAN2 feedback

[bookmark: _Hlk41950251]Agreements:
· FFS: Type of FG18-4/4a is “Per BC”
· Need of FR1/FR2 differentiation is “N/A”
· 19-1 is kept for prerequisite feature groups for FG18-4a
· FFS: 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” for FG18-4/4a

[bookmark: _Hlk42132511]Agreements:
· FFS: Type of FG18-4/4a is “Per UE”
· Need of FR1/FR2 differentiation is “Yes”
· Add notes “One dormant BWP and one non-dormant BWP is supported per carrier” and “More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported” for FG18-4/4a
· FFS: add note “Dormant BWP is considered as an RRC-configured BWP” for FG18-4/4a

[bookmark: _Hlk42264254]Agreements:
· Type of FG18-4/4a is “Per BC”

Agreements:
· Add “for same/different numerologies” in component of FG18-5a
· FFS: Type of FG18-5/5a/5b is “Per band and Per BC”
· Need of FR1/FR2 differentiation is “N/A”
· Prerequisite feature groups for FG18-5a is “one of {6-10, 18-5}”
· FFS: Remove “one of {6-9, 6-9a}” from prerequisite feature groups for FG18-5/5b

[bookmark: _Hlk42132677]Agreements:
· Type of FG18-5/5a/5b is Per BC
· Remove “one of {6-9, 6-9a}” as prerequisite feature groups for FG18-5/5b

Agreements:
· Add “for same/different numerologies” in component of FG18-6a
· FFS: Type of FG18-6/6a is “Per band and Per BC”
· Need of FR1/FR2 differentiation is “N/A”

[bookmark: _Hlk42132706]Agreements:
· Type of FG18-6/6a is Per BC

Agreements:
· FG18-8 is “Optional with capability signaling”

Agreements:
· 6-13 is kept as prerequisite feature groups for FG18-2a/3

· Continue discussion on following proposals for FG18-2/2a/2b/3/3a/3b
· Component 4 is removed from FG18-2/2a
· The note “[this FG is for synchronous EN-DC]” is kept for FG18-2a/2b/3/3a/3b
· The component description for FG18-3a/3b is updated to “UE configured with tdm-patternConfig-r16 can transmit semi-statically configured LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE)”

[bookmark: _Hlk42264442]Agreements:
· FG18-3a is split into two separate FGs for FDD-PCell, TDD-PCell, and each of them is per UE


[bookmark: _Hlk42132725]Agreements:
· 6-5 is prerequisite feature group for DL CA with non-aligned frame boundaries for inter-band CA
· 6-6 is prerequisite feature group for UL CA with non-aligned frame boundaries for inter-band CA
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Appendix: latest version of UE features list for MR-DC/CA enhancements [1]
	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

	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

	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]

	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

	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

	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]

	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
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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. -
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SoundingRS-UL-ConfigCommon ::= CHOICE {«
release NULL, «
setup SEQUENCE {.

rs—-BandwidthCo ENUMERATED {bw0O, bwl, bw2, bw3, bw4, bw5, bw6, bw7},.
M ENUMERATED {.
scm sc6, scT,.
sc8, , scl0, , scl2, scl3, scld, scl5},.

ackNackSRS-SimultaneousTransmission BOOLEAN, .

srs—MaxUpPts ENUMERATED {true} OPTIONAL —-— Cond TDD-
I
I
M
SoundingRS-UL-ConfigDedicated ::= CHOICE {«
release NULL, «
setup SEQUENCE {.
srs—-Bandwidth ENUMERATED {bw0O, bwl, bw2, bw3},«
srs—HoppingBandwidth ENUMERATED {hbwO, hbwl, hbw2, hbw3},.
fregDomainPosition INTEGER (0..23),.
duration BOOLEAN, -

W INTEGER (0..1023) ,.
transmissionComb INTEGER (0..1),.

cyclicShift ENUMERATED {csO, csl, cs2, cs3, cs4, cs5, cs6, cs7}e
}eo
}e




image3.png
Case 1 Single Tx UL LTE-
NR DC-

1) Case 1: DL-reference UL/DL
configuration defined for LTE-
FDD-SCell in LTE-TDD-FDD
CA with LTE-TDD-Pgell:

2) HARQ subframe offset-

Yes.





