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1	Introduction
In this contribution we discuss open issues regarding the UE features list for the WI Extending current NR operation to 71 GHz [1].
[bookmark: _Ref178064866]2	Proposed Modifications to UE Feature Group List
2.1	FG 24-1b/1c
In the previous meeting, there was discussion on whether or not FG 24-1b (wideband PRACH) and FG 24-1c (multi-RB PUCCH) should be mandatory for a UE that supports standalone operation in FR2-2, i.e., a UE that supports FG 24-2. In our view, these features should not be mandatory since not all deployment scenarios are coverage limited. We understand that for a standalone deployment, there is no mechanism to indicate UE capability for wideband PRACH/multi-RB during initial access; however, if a network indicates in SIB1 that either of these features should be used, and the UE does not support them, the UE simply cannot access the system.
However, even if the network indicates legacy PRACH (L = 139) and legacy PUCCH (single RB), it is still useful for the UE to indicate capability for FG 24-1b/c after initial access from the perspective that the network can capture statistics on UE support for these features. Once a significant fraction of the UE fleet supports wideband PRACH/multi-RB PUCCH, then the features can be activated. This can be useful for an operator to decide which features should be deployed and when in a network. Hence, in our view the feature should still be defined as "Optional with capability signaling."
Regarding FG 24-1b (wideband PRACH), our understanding of the WID is that this feature is not restricted to shared spectrum operation only. While we think that FG 24-1c (multi-RB PUCCH) should also not be restricted since there may be PSD limitations even in licensed bands in FR2-2, we acknowledge that a strict reading of the WID [2]seems to preclude this feature for licensed bands unfortunately.
[bookmark: _Toc95740803]Modify FG 24-1b and FG 24-1c as follows such that: (1) these FGs are not mandatory for standalone operation, and (2) FG 24 1-b is not restricted to shared spectrum operation only.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	24-1b
	Wideband PRACH for 120 kHz in FR2-2
	Enhanced PRACH design for operation by adopting a single long ZC sequence, with ZC sequence equal to 1151 for 120kHz and ZC sequence equal to 571 for 120kHz 
 
	24-1a
	[A UE that supports FG 24-2 must indicate this FG is supported]

[Note: This FG is only supported in bands for shared spectrum operation]
	Optional withcapability signalling



	24-1c
	Multi-RB support
PUCCH format 0/1/4 for 120 kHz in FR2-2 
	1. Support multi-RB PUCCH format 4 for 120 kHz 
2. Support multi-RB PUCCH format 0/1 for 120 kHz

	24-1a
	[A UE that supports [24-1a/24-2/FR2-2] must indicate this FG is supported]

This FG is only supported in bands under PSD limitation in shared spectrum operation
	Optional with capability signalling





2.2	FG 24-1d/e
For these FGs, the open issue is whether multi-PDSCH/PUSCH scheduling should be extended to other frequency ranges (e.g., FR2-1 and even FR1). In our view, if a UE is capable of supporting these features, there is no reason for artificially restricting them to FR2-2. These features are generally useful regardless of frequency range, and it seems there would be no implementation issue for supporting at least FR2-1 in addition to FR2-2. We are also open to discuss extending to FR1; we think there should be no technical issue in doing so. Moreover, a UE can always indicate support or not for a given band in any frequency range since the capability signaling is already agreed to be "per-band."
[bookmark: _Toc95740804]Modify FG 24-1d and FG 24-1e as follows such that these FGs are applicable at least to FR2-1 and FR2-2 (FR1 can be further discussed). Furthermore, clarify that for FG 24-1d, the HARQ enhancements are those required to enable multi-PDSCH scheduling.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	24-1d
	Multiple PDSCH scheduling by single DCI for 120kHz
	1. Multi-PDSCH scheduling by single DCI for the operation with 120 kHz SCS
2. HARQ enhancements for supporting multi-PDSCH scheduling
	24-1
	FFS: to extend this FG to other frequency ranges

This feature group is applicable to both FR2-1 and FR2-2 
	Optional with capability signalling


	24-1e
	Multiple PUSCH scheduling by single DCI for 120kHz
	1. Multi-PUSCH scheduling by single DCI for the operation with 120 kHz SCS
	24-1a
	FFS: to extend this FG to other frequency ranges

This feature group is applicable to both FR2-1 and FR2-2
	Optional with capability signalling



2.3	FG 24-4
For FG 24-4, there are two open issues. The first issues is to address the FFS on whether or not multi-PDSCH scheduling is a component of this FG, i.e., whether or not support of multi-PDSCH scheduling is mandatory in case the UE indicates support of FG 24-4. We have a strong preference that multi-PDSCH scheduling should be mandatory since it is mandatory that the UE supports multi-slot PDCCH monitoring (per slot group monitoring). Since the UE monitors less frequently for PDCCH, it is highly beneficial that the network is able to schedule multiple-PDSCHs with the same DCI, otherwise it will not be possible to sustain high throughput which is one of the main goals of operation in FR2-2. It makes little sense to relax the UE requirements on PDCCH monitoring and then hamstring the network by allowing only single-PDSCH scheduling. In our view, these two features go hand-in-hand and should not be split into different feature groups.
The second issue is to address the FFS on the mandatory monitoring capability for Group (2) search spaces (type 1 CSS w/o RRC and type 0/0A/2 CSS). On this issue, the following agreement was made in RAN1#107bis-e which defines the mandatory capability:
Agreement
Clarify earlier agreement as follows:
· A UE capable of multi-slot monitoring mandatorily supports monitoring Group (2) SSs according to FG 3-1 within each of the Xs slots of a slot-group, such that:
· For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of each slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each slot of the slot group.
· Continue discussion on whether or not introducing other limitation for Group (2) SSs in RAN1#108-e.

We propose to include the wording of this agreement directly into the description of a new component for FG 24-4. We also propose revised wording of the other components to address the FFS on how to avoid making reference to other Rel-15 FGs.

[bookmark: _Toc95740805]Modify FG 24-4 as follows such that Component 3 (multi-PDSCH scheduling) is mandatory for a UE that supports 480 kHz SCS in-line with the fact that per-slot group monitoring is mandatory for such a UE.
[bookmark: _Toc95740806]Modify FG2-4 as follows to add Component 5 for mandatory monitoring capability for Group (2) search spaces agreed in RAN1#107bis-e. In addition, revise the description of the other components to avoid the need to refer to other Rel-15 FGs.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	24-4
	480KHz SCS support for DL
	1. 480KH SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access
2. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys) = (4,1)
FFS: 3. Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements
4. Within the Ys = 1 slot, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where set2 (X,Y) = (4, 3) and (7, 3) are supported symbols where set2 is defined in FG3-5b (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
5. For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) within each slot of the slot group of Xs slots, with the monitoring occasions for any of type 1 CSS without dedicated RRC configuration, or type 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each slot of the slot group of Xs slots.
65. Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD (This supersedes corresponding component of FG 3-5b)
76. Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD (This supersedes corresponding component of FG 3-5b)
	24-1
	FFS: component description without a reference to other R15 FGs
	Optional with capability signalling




2.4	FG 24-4b
Similar to FG 24-1b, our understanding of the WID is that  FG 24-4b (wideband PRACH for 480 kHz SCS) is not restricted to shared spectrum operation only. 

[bookmark: _Toc95740807]Modify FG 24-4b as follows such that wideband PRACH for 480 kHz is not restricted to shared spectrum operation only.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	24-4b
	Wideband PRACH  for 480 kHz in FR2-2
	PRACH with 480KHz and length 571
 
	24-4a
	[Note: This FG is only supported in bands for shared spectrum operation]
	Optional with capability signalling



2.5	FG 24-4f
In our view there is no clear motivation for supporting per-slot group monitoring with (Xs,Ys) = (2,1). Some companies suggested that it could be beneficial for low latency applications; however, we note that the URLLC latency requirements can already be met with the slot duration corresponding to 120 kHz. Hence, there is no need to require the UE to monitor with a periodicity equal to half of this duration (2 slots at 480 kHz).
There is also and FFS on the mandatory monitoring capability for Group (2) search spaces (type 1 CSS w/o RRC and type 0/0A/2 CSS). However, this is inherited from FG 24-4 which is a pre-requisite. Hence the FFS text can be removed.

[bookmark: _Toc95740808]Modify FG 24-4f as follows to remove the capability related to (Xs,Ys) = (2,1). In addition, there is no need to include a component for the monitoring capability for Group (2) search spaces since this is inherited from FG 24-4 which is a pre-requisite.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	24-4f
	Enhanced PDCCH monitoring for 480KHz in FR2-2
	1. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys) = (4,2)
2.) Within each of the Ys = 2 slots, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS in the first 3 OFDM symbols of each slot (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
	24-4
	Component 1 candidate values: [one or more of] {[(2,1),] (4,2) }

Note: If (2,1) is not agreed, this FG will have no component candidate values and the component 1 description will be updated from (Xs,Ys) to (Xs,Ys)=(4,2) similar to FG 24-4 and 24-5
	Optional with capability signalling



2.6	FG 24-5
Similar to FG 24-4, there are two open issues. The first issues is to address the FFS on whether or not multi-PDSCH scheduling is a component of this FG, i.e., whether or not support of multi-PDSCH scheduling is mandatory in case the UE indicates support of FG 24-5. We have a strong preference that multi-PDSCH scheduling should be mandatory since it is mandatory that the UE supports multi-slot PDCCH monitoring (per slot group monitoring). Since the UE monitors less frequently for PDCCH, it is highly beneficial that the network is able to schedule multiple-PDSCHs with the same DCI, otherwise it will not be possible to sustain high throughput which is one of the main goals of operation in FR2-2. It makes little sense to relax the UE requirements on PDCCH monitoring and then hamstring the network by allowing only single-PDSCH scheduling. In our view, these two features go hand-in-hand and should not be split into different feature groups.
The second issue is to address the FFS on the mandatory monitoring capability for Group (2) search spaces (type 1 CSS w/o RRC and type 0/0A/2 CSS). On this issue, the following agreement was made in RAN1#107bis-e which defines the mandatory capability:
Agreement
Clarify earlier agreement as follows:
· A UE capable of multi-slot monitoring mandatorily supports monitoring Group (2) SSs according to FG 3-1 within each of the Xs slots of a slot-group, such that:
· For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of each slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each slot of the slot group.
· Continue discussion on whether or not introducing other limitation for Group (2) SSs in RAN1#108-e.

We propose to include the wording of this agreement directly into the description of a new component for FG 24-5. We also propose revised wording of the other components to address the FFS on how to avoid making reference to other Rel-15 FGs.

[bookmark: _Hlk94628344][bookmark: _Toc95740809]Modify FG 24-5 as follows such that Component 3 (multi-PDSCH scheduling) is mandatory for a UE that supports 960 kHz SCS in-line with the fact that per-slot group monitoring is mandatory for such a UE.
[bookmark: _Toc95740810]Modify FG2-5 as follows to add Component 5 for mandatory monitoring capability for Group (2) search spaces agreed in RAN1#107bis-e. In addition, revise the description of the other components to avoid the need to refer to other Rel-15 FGs.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	24-5
	960KHz SCS support for DL
	1. 960KHz SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access
2. Multiple-slot PDCCH monitoring for 960KHz with (Xs,Ys)=(8,1)
FFS: 3. MultiPDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements
43. Within the Ys = 1 slot, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with set1 = (7, 3) symbols where set1 is defined in FG3-5b (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
5. For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) within each slot of the slot group of Xs slots, with the monitoring occasions for any of type 1 CSS without dedicated RRC configuration, or type 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each slot of the slot group of Xs slots.
64. Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD (This supersedes corresponding component of FG 3-5b)
75. Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD (This supersedes corresponding component of FG 3-5b)
	24-1
	FFS: component description without a reference to other R15 FGs
	Optional with capability signalling




2.7	FG 24-5a
Similar to FG 24-4 and 24-5, the open issue is to address the FFS on whether or not multi-PUSCH scheduling is a component of this FG, i.e., whether or not support of multi-PUSCH scheduling is mandatory in case the UE indicates support of FG 24-5a. We have a strong preference that multi-PUSCH scheduling should be mandatory since it is mandatory that the UE supports multi-slot PDCCH monitoring (per slot group monitoring). Since the UE monitors less frequently for PDCCH, it is highly beneficial that the network is able to schedule multiple-PUSCHs with the same DCI, otherwise it will not be possible to sustain high throughput which is one of the main goals of operation in FR2-2. It makes little sense to relax the UE requirements on PDCCH monitoring and then hamstring the network by allowing only single-PUSCH scheduling. In our view, these two features go hand-in-hand and should not be split into different feature groups.

[bookmark: _Toc95740811]Modify FG 24-5a as follows such that Component 3 (multi-PUSCH scheduling) is mandatory for a UE that supports 960 kHz SCS in-line with the fact that per-slot group monitoring is mandatory for such a UE.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	24-5a
	960KHz SCS support for UL
	1. PRACH with 960KHz and length 139
2. 960KHz SCS for UL data and control channels and reference signal transmission in FR2-2
[3. Multi-PUSCH scheduling by single DCI for the operation with 960 kHz SCS]
	24-1a, 24-5
	
	Optional with capability signalling



2.8	FG 24-5f
For FG 24-5f, there is an FFS on the mandatory monitoring capability for Group (2) search spaces (type 1 CSS w/o RRC and type 0/0A/2 CSS). One could argue that this is inherited from FG 24-5 which is a pre-requisite; however, in FG 24-5 the slot groups size Xs is always 8, whereas for FG 24-5f, the slot group size can be 4. Hence, we suggest creating a new component copying the wording from the following agreement from RAN1#107bis-e:
Agreement
Clarify earlier agreement as follows:
· A UE capable of multi-slot monitoring mandatorily supports monitoring Group (2) SSs according to FG 3-1 within each of the Xs slots of a slot-group, such that:
· For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) of each slot, with the monitoring occasions for any of Type 1- CSS without dedicated RRC configuration, or Types 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each slot of the slot group.
· Continue discussion on whether or not introducing other limitation for Group (2) SSs in RAN1#108-e.


[bookmark: _Toc95740812]Modify FG2-5f as follows to add Component 3 for mandatory monitoring capability for Group (2) search spaces agreed in RAN1#107bis-e.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	24-5f
	Enhanced PDCCH monitoring for 960KHz
	1. Multiple-slot PDCCH monitoring for 960KHz with (Xs,Ys)
2.) Within each of the Ys = 2 or 4 slots, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS in the first 3 OFDM symbols of each slot (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
3. For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) within each slot of the slot group of Xs slots, with the monitoring occasions for any of type 1 CSS without dedicated RRC configuration, or type 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each slot of the slot group of Xs slots.
	24-5
	Component 1 candidate values: one or more of {(4,1), (4,2), (8,4)}
	Optional with capability signalling



2.9	FG 24-6/7
For FG 24-6 and FG 24-7, there is an FFS on Component 2 on the LBT bandwidth, due to the fact that the discussion has not yet concluded in Agenda Item 8.2.6 (Channel Access). 
1. Support Type 2 channel access procedure
[2. Support LBT performed per carrier/BWP bandwidth]
Based on this, we suggest to leave the square brackets in place until this discussion in AI 8.2.6 concludes.
[bookmark: _Toc95740813]For FG 24-6 and FG 24-7, wait until the discussion in Agenda Item 8.2.6 (Channel Access) concludes before resolving the square brackets on Component 2.
2.10	FG 24-8/9
For FG 24-8 and FG 24-9,  there is an FFS on whether or not these features are supported for 120 kHz. We note that the following agreement was made in RAN1#107bis-e, hence the note with FFS on 120 kHz can be removed and the component description can be made agnostic to subcarrier spacing.
Agreement
· In NR FR2-2, a UE supporting 32 maximum number of HARQ processes for 480/960 kHz SCS for DL (or for UL) shall support 32 as the maximum number of HARQ processes for 120 kHz SCS for DL (or UL), subject to UE capability.

While it is apparent that a UE that supports 32 HARQ processes should have that capability regardless of the band number, we are fine with capability signalling per-band instead of per-UE. We understand that some UE vendors prefer to re-rest features as new bands are added, hence it can be beneficial to have per-band capability signalling to facilitate such IODT testing on a phased basis.
[bookmark: _Toc95740814]Modify FG 24-8 and FG 24-9 as follows to clarify that (1) these FGs are agnostic to SCS, and (2) the capability signalling is per band.

	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note
	Mandatory/Optional

	24-8
	32 DL HARQ processes for FR 2-2
	Support 32 HARQ processes in DL for 480/960 kHz
	32 HARQ processes in the DL is not supported
	[Per UE/per FSPC/per band]
	FFS: 120 kHz
	Optional with capability signalling

	24-9
	32 UL HARQ processes for FR 2-2
	Support 32 HARQ processes in UL for 480/960 kHz
	32 HARQ processes in the UL is not supported
	[Per UE/per FSPC/per band]
	FFS: 120 kHz
	Optional with capability signalling



2.11	FG 24-10
The following agreement was made in RAN1#106bis-e:
Agreement:
For additional beam switching time delay d of 480 kHz, introduce UE capability signalling which indicates 56 symbols or 112 symbols.

The intention with this agreement is that the UE should indicate capability for either 56 or 112 symbols to support cross-carrier scheduling/ap-CSI-RS triggering from 480 kHz to 960 kHz SCS. Indeed, the following is specified in 38.214 Section 5.2.1.5.1a. In this sense, FG 24-10 is not optional. Rather it is mandatory to report one of the values amongst {56,112} if the UE supports both 480 and 960 kHz SCS.[38.214 Section 5.2.1.5.1a]
For µPDCCH = 5, UE shall report one of values of {56, 112} for additional beam switching time delay d.
Table 5.2.1.5.1a-1: Additional beam switching timing delay d
µPDCCH
d [PDCCH symbols]
0
8
1
8
2
14
3
28
5
{56, 112}



Based on this, we propose the following. We also prefer signaling "per band" as with all other features in this WI.
[bookmark: _Toc95740815]Modify FG 24-10 as follows to capture that (1) if the UE supports 480 and 960 kHz SCS, then it is mandatory to support signalling of one of the candidate values {56, 112} symbols, and (2) the capability signalling is per band.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note
	Mandatory/Optional

	24-10
	Additional beam switching time delay
	Supported additional beam switching time delay d for 480 kHz SCS
	Yes
	[Additional beam switching time delay is not supported]
	[Per UE/per band]
	Candidate value set: 56 or 112 symbols

A UE that supports both FG 24-4 and 24-5 must indicate this FG is supported
	Optional with capability signalling



3	Other UE capability aspects
In RAN1#107bis-e, the following conclusion was reached:
Conclusion
Potential indications of UE capability related to a limited support of cross-carrier scheduling e.g. as a function of |μPDCCH − μPDSCH| can be discussed as part of the UE capability discussion.

We do not support addition of such a UE capability. RAN4 has defined inter-band carrier aggregation combinations between FR1 and FR2-2, and given that FR1 bands are defined with SCS as low as 15 kHz and that FR2-2 bands are defined with SCS up to 960 kHz, we don't think that additional SCS restrictions should not be introduced if the UE supports such a band combination. This would mean that the SCS difference can be as large as |μPDCCH − μPDSCH| = 6.
[bookmark: _Toc95740816]Do not introduce a UE capability on the supported value(s) of the SCS difference |μPDCCH − μPDSCH| for cross-carrier scheduling.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Modify FG 24-1b and FG 24-1c as follows such that: (1) these FGs are not mandatory for standalone operation, and (2) FG 24 1-b is not restricted to shared spectrum operation only.
Proposal 2	Modify FG 24-1d and FG 24-1e as follows such that these FGs are applicable at least to FR2-1 and FR2-2 (FR1 can be further discussed). Furthermore, clarify that for FG 24-1d, the HARQ enhancements are those required to enable multi-PDSCH scheduling.
Proposal 3	Modify FG 24-4 as follows such that Component 3 (multi-PDSCH scheduling) is mandatory for a UE that supports 480 kHz SCS in-line with the fact that per-slot group monitoring is mandatory for such a UE.
Proposal 4	Modify FG2-4 as follows to add Component 5 for mandatory monitoring capability for Group (2) search spaces agreed in RAN1#107bis-e. In addition, revise the description of the other components to avoid the need to refer to other Rel-15 FGs.
Proposal 5	Modify FG 24-4b as follows such that wideband PRACH for 480 kHz is not restricted to shared spectrum operation only.
Proposal 6	Modify FG 24-4f as follows to remove the capability related to (Xs,Ys) = (2,1). In addition, there is no need to include a component for the monitoring capability for Group (2) search spaces since this is inherited from FG 24-4 which is a pre-requisite.
Proposal 7	Modify FG 24-5 as follows such that Component 3 (multi-PDSCH scheduling) is mandatory for a UE that supports 960 kHz SCS in-line with the fact that per-slot group monitoring is mandatory for such a UE.
Proposal 8	Modify FG2-5 as follows to add Component 5 for mandatory monitoring capability for Group (2) search spaces agreed in RAN1#107bis-e. In addition, revise the description of the other components to avoid the need to refer to other Rel-15 FGs.
Proposal 9	Modify FG 24-5a as follows such that Component 3 (multi-PUSCH scheduling) is mandatory for a UE that supports 960 kHz SCS in-line with the fact that per-slot group monitoring is mandatory for such a UE.
Proposal 10	Modify FG2-5f as follows to add Component 3 for mandatory monitoring capability for Group (2) search spaces agreed in RAN1#107bis-e.
Proposal 11	For FG 24-6 and FG 24-7, wait until the discussion in Agenda Item 8.2.6 (Channel Access) concludes before resolving the square brackets on Component 2.
Proposal 12	Modify FG 24-8 and FG 24-9 as follows to clarify that (1) these FGs are agnostic to SCS, and (2) the capability signalling is per band.
Proposal 13	Modify FG 24-10 as follows to capture that (1) if the UE supports 480 and 960 kHz SCS, then it is mandatory to support signalling of one of the candidate values {56, 112} symbols, and (2) the capability signalling is per band.
Proposal 14	Do not introduce a UE capability on the supported value(s) of the SCS difference |μPDCCH − μPDSCH| for cross-carrier scheduling.
[bookmark: _In-sequence_SDU_delivery]
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	4/4	
Appendix A – Consolidated Changes
In this appendix, the FG modifications proposed in the previous sections of this paper are consolidated into one table.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Note
	Mandatory/Optional

	24-1
	Basic FR2-2 DL support
	 1. Support reception of 120kHz subcarrier spacing for DL data and control channels, SSB,  and reference signals in FR2-2 for non-initial access

	
	FR2-2 is not supported
	per band
	A UE that supports FR2-2 must indicate this FG is supported
	Optional with capability signalling

	24-1a
	Basic FR2-2 UL support
	1. PRACH with 120KHz SCS and length 139
2. Support transmission of 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2
	24-1
	UL in FR2-2 is not supported
	per band
	
	Optional with capability signalling

	24-1b
	Wideband PRACH for 120 kHz in FR2-2
	Enhanced PRACH design for operation by adopting a single long ZC sequence, with ZC sequence equal to 1151 for 120kHz and ZC sequence equal to 571 for 120kHz 
 
	24-1a
	Wideband PRACH for 120 kHz in FR2-2 is not supported
	Per band
	[A UE that supports FG 24-2 must indicate this FG is supported]

[Note: This FG is only supported in bands for shared spectrum operation]
	Optional withcapability signalling



	24-1c
	Multi-RB support
PUCCH format 0/1/4 for 120 kHz in FR2-2 
	1. Support multi-RB PUCCH format 4 for 120 kHz 
2. Support multi-RB PUCCH format 0/1 for 120 kHz

	24-1a
	Multi-RB support
PUCCH format 0/1/4 for 120 kHz in FR2-2 is not supported
	Per band
	[A UE that supports [24-1a/24-2/FR2-2] must indicate this FG is supported]

This FG is only supported in bands under PSD limitation in shared spectrum operation
	Optional with capability signalling



	24-1d
	Multiple PDSCH scheduling by single DCI for 120kHz
	1. Multi-PDSCH scheduling by single DCI for the operation with 120 kHz SCS
2. HARQ enhancements for supporting multi-PDSCH scheduling
	24-1
	Multiple PDSCH scheduling by single DCI for 120kHz is not supported
	Per band
	FFS: to extend this FG to other frequency ranges

This feature group is applicable to both FR2-1 and FR2-2 
	Optional with capability signalling


	24-1e
	Multiple PUSCH scheduling by single DCI for 120kHz
	1. Multi-PUSCH scheduling by single DCI for the operation with 120 kHz SCS
	24-1a
	Multiple PUSCH scheduling by single DCI for 120kHz is not supported
	Per band
	FFS: to extend this FG to other frequency ranges

This feature group is applicable to both FR2-1 and FR2-2
	Optional with capability signalling

	24-2
	120KHz SSB support for initial access in FR2-2
	1. Support 120KHz SSB for initial access in FR2-2


	24-1, 24-1a
	120KHz SSB based initial access in FR2-2 is not supported
	per band

	
	Optional with capability signalling



	24-3
	480KHz SSB support for initial access in FR2-2
	1. Support 480KHz SSB for initial in FR2-2
	24-2, 24-4, 24-4a
	480KHz SSB for initial access in FR2-2 is not supported
	per band
	
	Optional with capability signalling


	24-4
	480KHz SCS support for DL
	1. 480KH SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access
2. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys) = (4,1)
FFS: 3. Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements
4. Within the Ys = 1 slot, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where set2 (X,Y) = (4, 3) and (7, 3) are supported symbols where set2 is defined in FG3-5b (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
5. For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) within each slot of the slot group of Xs slots, with the monitoring occasions for any of type 1 CSS without dedicated RRC configuration, or type 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each slot of the slot group of Xs slots.
65. Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD (This supersedes corresponding component of FG 3-5b)
76. Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD (This supersedes corresponding component of FG 3-5b)
	24-1
	480KHz SCS for DL is not supported
	Perband
	FFS: component description without a reference to other R15 FGs
	Optional with capability signalling


	24-4a
	480KHz SCS support for UL
	1. PRACH with 480KHz and length 139
2. 480KHz SCS for UL data and control channels and reference signal transmission in FR2-2
3. Multi-PUSCH scheduling by single DCI for the operation with 480 kHz SCS
	24-1a, 24-4
	480KHz SCS support for UL is not supported
	Per band
	
	Optional with capability signalling

	24-4b
	Wideband PRACH  for 480 kHz in FR2-2
	PRACH with 480KHz and length 571
 
	24-4a
	Wideband PRACH  for 480 kHz in FR2-2 is not supported
	Per band
	[Note: This FG is only supported in bands for shared spectrum operation]
	Optional with capability signalling

	24-4c
	Multi-RB PUCCH format 0/1/4 for 480 kHz in FR2-2
	Support multi-RB PUCCH format 0/1/4 for 480 kHz

	24-4a
	Multi-RB PUCCH format 0/1/4 for 480 kHz in FR2-2 is not supported
	Per band
	This FG is only supported in bands under PSD limitation in shared spectrum operation
	Optional with capability signalling

	24-4f
	Enhanced PDCCH monitoring for 480KHz in FR2-2
	1. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys) = (4,2)
2.) Within each of the Ys = 2 slots, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS in the first 3 OFDM symbols of each slot (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
	24-4
	Enhanced PDCCH monitoring for 480KHz in FR2-2 is not supported
	Per band
	Component 1 candidate values: [one or more of] {[(2,1),] (4,2) }

Note: If (2,1) is not agreed, this FG will have no component candidate values and the component 1 description will be updated from (Xs,Ys) to (Xs,Ys)=(4,2) similar to FG 24-4 and 24-5
	Optional with capability signalling

	24-5
	960KHz SCS support for DL
	1. 960KHz SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access
2. Multiple-slot PDCCH monitoring for 960KHz with (Xs,Ys)=(8,1)
FFS: 3. MultiPDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements
43. Within the Ys = 1 slot, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with set1 = (7, 3) symbols where set1 is defined in FG3-5b (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
5. For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) within each slot of the slot group of Xs slots, with the monitoring occasions for any of type 1 CSS without dedicated RRC configuration, or type 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each slot of the slot group of Xs slots.
64. Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD (This supersedes corresponding component of FG 3-5b)
75. Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD (This supersedes corresponding component of FG 3-5b)
	24-1
	960KHz SCS support for DL is not supported
	Perband
	FFS: component description without a reference to other R15 FGs
	Optional with capability signalling


	24-5a
	960KHz SCS support for UL
	1. PRACH with 960KHz and length 139
2. 960KHz SCS for UL data and control channels and reference signal transmission in FR2-2
[3. Multi-PUSCH scheduling by single DCI for the operation with 960 kHz SCS]
	24-1a, 24-5
	960KHz SCS support for UL is not supported
	Per band
	
	Optional with capability signalling

	24-5c
	Multi-RB PUCCH format 0/1/4 for 960 kHz in FR2-2
	Support multi-RB PUCCH format 0/1/4 for 960 kHz
	24-5a
	Multi-RB PUCCH format 0/1/4 for 960 kHz in FR2-2 is not supported
	Per band
	This FG is only supported in bands under PSD limitation in shared spectrum operation
	Optional with capability signalling

	24-5f
	Enhanced PDCCH monitoring for 960KHz
	1. Multiple-slot PDCCH monitoring for 960KHz with (Xs,Ys)
2.) Within each of the Ys = 2 or 4 slots, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS in the first 3 OFDM symbols of each slot (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
3. For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSS, the monitoring occasion can be any OFDM symbol(s) within each slot of the slot group of Xs slots, with the monitoring occasions for any of type 1 CSS without dedicated RRC configuration, or type 0, 0A, or 2 CSS configurations within a single span of three consecutive OFDM symbols within each slot of the slot group of Xs slots.
	24-5
	Enhanced PDCCH monitoring for 960KHz is not supported
	Per band
	0. Component 1 candidate values: one or more of {(4,1), (4,2), (8,4)}
	Optional with capability signalling

	24-6
	Type 1 channel access procedure in uplink for FR2-2 with shared spectrum channel access
	1. Support Type 1 channel access procedure
[2. Support LBT performed per carrier/BWP bandwidth]
	24-1a
	Type 1 channel access procedure in uplink for FR2-2 with shared spectrum channel access is not supported
	per band
	A UE that supports FR2-2 must indicate this FG is supported when required by regulation
	Optional with capability signalling

	24-7
	Type 2 channel access procedure in uplink for FR2-2 with shared spectrum channel access
	1. Support Type 2 channel access procedure
[2. Support LBT performed per carrier/BWP bandwidth]
	24-1a, 24-6
	Type 2 channel access procedure in uplink for FR2-2 with shared spectrum channel access is not supported
	per band
	A UE that supports FR2-2 must indicate this FG is supported when required by regulation
	Optional with capability signalling

	24-8
	32 DL HARQ processes for FR 2-2
	Support 32 HARQ processes in DL for 480/960 kHz
	
	32 HARQ processes in the DL is not supported
	[Per UE/per FSPC/per band]
	FFS: 120 kHz
	Optional with capability signalling

	24-9
	32 UL HARQ processes for FR 2-2
	Support 32 HARQ processes in UL for 480/960 kHz
	
	32 HARQ processes in the UL is not supported
	[Per UE/per FSPC/per band]
	FFS: 120 kHz
	Optional with capability signalling

	24-10
	Additional beam switching time delay
	Supported additional beam switching time delay d for 480 kHz SCS
	
	[Additional beam switching time delay is not supported]
	[Per UE/per band]
	Candidate value set: 56 or 112 symbols

A UE that supports both FG 24-4 and 24-5 must indicate this FG is supported
	Optional with capability signalling



