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1	Introduction
In this contribution we discuss open issues regarding the preliminary UE features list for the WI Extending current NR operation to 71 GHz [1].
[bookmark: _Ref178064866]2	General Comments
2.1	Prerequisite Feature Groups
As a general principle, feature group A should be listed as a pre-requisite for feature group B only if feature group B cannot functionally operate without feature group A. Hence, in order to apply this principle, it is first necessary to have stable, clear definitions for each feature group before deciding which FG is a pre-requisite for another. For example, as we discuss below, FG 24-2 (120 kHz standalone support) does not strictly require multi-RB PUCCH and long sequence PRACH listed as components of FG 24-1, so it is not clear that 24-1 should be a pre-requisite for 24-2 given the current definition of 24-1. The components of 24-1 should be discussed first.
Based on this we propose:
[bookmark: _Toc83902712]Defer discussion on which FGs should be pre-requisites of other FGs until there are stable, clear definitions for each FG with agreements on which components should be included. For now, the pre-requisite column of the UE features table should be left blank to avoid complicating the UE feature discussion. 
2.2	Signaling Granularity and Optional/Mandatory Support
The first priority is to focus on defining clear descriptions of each feature group and agree on which components should be included. After that, then the signaling granularity (per UE, per band, etc.) and the optionality can be decided. In our view, unless there is a strong motivation to define the signaling granularity other than per-UE, the starting point is that a feature should be per-UE. As agreed in RAN, discussions on whether or not there is a need to differentiate between FR2-1 and FR2-2 is handled on a case-by-case (i.e., per FG) basis.
[bookmark: _Ref83902249][bookmark: _Toc83902713]Defer discussion on signaling type (Per UE, Per Band, etc.), optional/mandatory support, and potential FR2-1/2-2 differentiation until there are stable, clear definitions for each FG with agreements on which components should be included.
3	Specific Comments
Here we provide specific comments on a per-FG basis.
FG 24-1
To be consistent with FG's 24-2/3/4/5, an additional component should be added on "Support 120 kHz for SSB monitoring."
[bookmark: _Toc83902714]Add the following new component to FG 24-1:
[bookmark: _Toc83902715]Support 120 kHz for SSB monitoring
Additionally, component #2 should clarify multi-RB PUCCH for 120 kHz.
[bookmark: _Toc83902716]Clarify component #2 of FG 24-1 as follows: 
[bookmark: _Toc83902717]Support multi-RB PUCCH format 0/1/4 for 120 kHz
FG 24-2
[bookmark: _Toc83902718]Correct the typo in the component description for FG 24-2 as follows:
[bookmark: _Toc83902719]Support 120 480 KHz SSB for initial access
FG 24-4
Consistent with FG 24-1, a component for support for multi-RB PUCCH format 0/1/4 for 480 kHz should be added
[bookmark: _Toc83902720]Add the following new component to FG 24-3 as follows: 
[bookmark: _Toc83902721]Support multi-RB PUCCH format 0/1/4 for 480 kHz
Component #4 on multi-slot monitoring is not defined well enough, e.g., it says nothing about the value Y that is currently being discussed as part of the multi-slot monitoring capability definition. In contrast, for PDCCH monitoring in Rel-15 (FG 3-5b) and in Rel-16 (FG 11-2), the description includes a definition of the monitoring span Y. We understand that the discussions have not concluded in RAN1 yet, hence the component can be rewritten as follows until those discussions are complete
[bookmark: _Toc83902722]Modify the description of Component #4 of FG 24-3 as follows until RAN1 completes the design of multi-slot monitoring capability:
[bookmark: _Toc83902723][bookmark: _Hlk37356222]Multiple-slot PDCCH monitoring for 480KHz with X=4 [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
FG 24-5
Consistent with FG 24-1, a component for support for multi-RB PUCCH format 0/1/4 for 960 kHz should be added
[bookmark: _Toc83902724]Add the following new component to FG 24-4 as follows: 
[bookmark: _Toc83902725]Support multi-RB PUCCH format 0/1/4 for 960 kHz
Component #4 on multi-slot monitoring is not defined well enough, e.g., it says nothing about the value Y that is currently being discussed as part of the multi-slot monitoring capability definition. In contrast, for PDCCH monitoring in Rel-15 (FG 3-5b) and in Rel-16 (FG 11-2), the description includes a definition of the monitoring span Y. We understand that the discussions have not concluded in RAN1 yet, hence the component can be rewritten as follows until those discussions are complete
[bookmark: _Toc83902726]Modify the description of Component #4 of FG 24-4 as follows until RAN1 completes the design of multi-slot monitoring capability:
[bookmark: _Toc83902727]Multiple-slot PDCCH monitoring for 960KHz with X=8 [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
FG 24-? (Cat 3/4 LBT)
We observe that Cat 4 LBT is not yet agreed, and if agreed, it is not clear that this should be included in the same feature group as Cat 3 or a separate one. Hence for now we propose to remove Cat 4 from the name and description of the FG.
[bookmark: _Toc83902728]Modify the name and description of FG 24-? to remove Cat 4 LBT until RAN1 concludes on Cat 4 support
	Cat 3 or Cat 4 LBT support for FR2-2 unlicensed operation
	1. Cat 3 or 4 LBT support (not agreed yet if CW is supported, so it can be either Cat 3 or Cat 4 LBT for now. Will update when we have agreement)



Feature Groups Related to Beam Management
In Rel-17, new candidate values for the following 4 existing UE capability parameters has been discussed:
· timeDurationForQCL
· Rel-15 FG 2-2 in [2]
· beamSwitchTiming
· Rel-15 FG 2-28 in [2]
· Rel-16 FG 14-7 in [2]
· beamReportTiming
· Rel-15 FG 2-25 in [2]
· maxNumberRxTxBeamSwitchDL
· Rel-15 FG 2-27 in [2]

The agreements below show the new candidate values that are supported for the larger subcarrier spacings (480 and 960 kHz) introduced in Rel-17. Hence these values need to be accounted for in the UE feature list update for Rel-17. 
[bookmark: _Toc83902729]Include the new candidate values agreed for the capability parameters timeDurationForQCL, beamSwitchTiming, beamReporTiming, and maxNumberRxTxBeamSwitchDL in the UE feature list for Rel-17.

Agreement:
For timeDurationForQCL, beamSwitchTiming and beamReportTiming,
· Following candidate values of FR2 are reused for 120 kHz:
· timeDurationForQCL: 14 and 28 symbols
· beamSwitchTiming: 14, 28, 48, 224 and 336 symbols
· beamReportTiming: 14, 28 and 56 symbols
· For 480 kHz
· Support at least the candidate values for 120 kHz scaled by 4x
· FFS: Support for additional candidate value(s)
· For 960 kHz
· Support at least the candidate values for 120 kHz scaled by 8x
· FFS: Support for additional candidate values(s)
· FFS: UE capability signaling details
· Note: The scaled values 224 and 336 symbols for beamSwitchTiming are used as in Rel-16 (defined in Rel-15 with updates in Rel-16).

Agreement:
For candidate values of timeDurationForQCL, beamSwitchTiming and beamReportTiming, 
· Support one of the following alternatives
· Alt-1: No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 
· Alt-2: 28 and 56 symbols are supported as additional candidate values for 480 kHz and 960 kHz, respectively 
· For UE capability signaling, UE reports one value of the candidate values in OFDM symbols per each SCS


Agreement:
For maxNumberRxTxBeamSwitchDL,
· Support at least 2 and 4 as candidate values for 480 kHz
· FFS: 7
· Support at least 2 as a candidate value for 960 kHz
· FFS: Support for additional candidate value(s) including 4


Agreement:
For maxNumberRxTxBeamSwitchDL,
· For 480 kHz, support 7 as a candidate value for 480 kHz in addition to the agreed candidate values 2 and 4
· For 960 kHz, support one of the following alternatives
· Alt-1: Support 1, 4 and [7] as candidate values for 960 kHz in addition to the agreed candidate values 2
· Alt-2: Support 4 as a candidate value for 960 kHz in addition to the agreed candidate values 2
· No additional candidate values are supported

Agreement:
For the threshold values 48 or 48+  mentioned in Clauses 5.2.1.5.1 and 5.2.1.5.1a of 38.214, scale 48 to 4*48 for 480 kHz and 8*48 for 960 kHz.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Defer discussion on which FGs should be pre-requisites of other FGs until there are stable, clear definitions for each FG with agreements on which components should be included. For now, the pre-requisite column of the UE features table should be left blank to avoid complicating the UE feature discussion.
Proposal 2	Defer discussion on signaling type (Per UE, Per Band, etc.), optional/mandatory support, and potential FR2-1/2-2 differentiation until there are stable, clear definitions for each FG with agreements on which components should be included.
Proposal 3	Add the following new component to FG 24-1:
Support 120 kHz for SSB monitoring
Proposal 4	Clarify component #2 of FG 24-1 as follows:
Support multi-RB PUCCH format 0/1/4 for 120 kHz
Proposal 5	Correct the typo in the component description for FG 24-2 as follows:
Support 120 480 KHz SSB for initial access
Proposal 6	Add the following new component to FG 24-3 as follows:
Support multi-RB PUCCH format 0/1/4 for 480 kHz
Proposal 7	Modify the description of Component #4 of FG 24-3 as follows until RAN1 completes the design of multi-slot monitoring capability:
Multiple-slot PDCCH monitoring for 480KHz with X=4 [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
Proposal 8	Add the following new component to FG 24-4 as follows:
Support multi-RB PUCCH format 0/1/4 for 960 kHz
Proposal 9	Modify the description of Component #4 of FG 24-4 as follows until RAN1 completes the design of multi-slot monitoring capability:
Multiple-slot PDCCH monitoring for 960KHz with X=8 [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
Proposal 10	Modify the name and description of FG 24-? to remove Cat 4 LBT until RAN1 concludes on Cat 4 support
Proposal 11	Include the new candidate values agreed for the capability parameters timeDurationForQCL, beamSwitchTiming, beamReporTiming, and maxNumberRxTxBeamSwitchDL in the UE feature list for Rel-17.
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