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Introduction
This paper provides our views on Rel-17 UE features for supporting NR from 52.6 GHz to 71 GHz. Detailed proposals are described in the following sections and summarized in feature list table based on our proposals are presented in Section 3.
Views on UE features for supporting NR from 52.6 GHz to 71 GHz
Based on the conclusion made in RAN #92, indication of the UE features for FR2-2 only should be included in UE capability reporting, which is not allowed based on the current UE feature list structure. One way to address the issue could be to include the notion of “FR2-2” in the naming or components of the FG applied for FR2-2 only. Another way could be to include a column in the UE feature list table to indicate “FR1-FR2-1-FR2-2 differentiation” for FGs to allow UE to support different functionalities between FR1, FR2-1, and FR2-2. Up to RAN1 #107-e meeting, only some FGs adopt the approach of adding the notion of “FR2-2”, e.g., FG 24-1 Basic FR2-2 DL support, but many FGs still lack of the applied frequency range information.   
[bookmark: _Ref83981729]Proposal 1: How to report UE features applied to only FR2-1 or FR2-2 should be further discussed. 

	Introduce FR2-1 for 24.25 – 52.6 GHz, and FR2-2 for 52.6 – 71 GHz,
· The above two ranges to be introduced under the FR2 common range.

	
	Option A

	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	 FR2-1: 24250 MHz – 52600 MHz

	
	FR2-2: 52600 MHz – 71000 MHz

	NOTE:	Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered in this release, unless otherwise stated.
NOTE:      The designations FR2-1 and FR2-2 should only be used when needed.



· The related UE capabilities and their applicability to the frequency range 52.6 to 71 GHz will have to be analysed on a case by case basis
· The application of any of the UE feature introduced for 52.6-71 GHz to existing FR1/FR2 should be discussed case by case.
TSG RAN specifications shall make it very clear (to readers) that frequency bands in the 52.6-71GHz range are only Release-independent from Rel-17 onwards, to ensure that there is clear industry understanding about which FR2 features are applicable for operation in 52.6-71GHz range.


 
FG 24-1a
We suggest to have separated UL and DL basic features to enable operation in a cell not configured with uplink. 

[bookmark: _Ref83981774]Proposal 2: Modify FG 24-1a as follows
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	 24. NR_ext_to_71GHz
	24-1a
	Basic FR2-2 UL support
	1. Support 120KHz SCS reception for non-initial access
2. Support multi-RB PUCCH format 0/1 for 120 kHz
3. PRACH with 120KHz SCS and length 139
4. Support transmission of 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2
	[24-1]
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]





1. [bookmark: _Ref36545193]
2. 
2.1. Views on UE features for initial access aspects
FG 24-1b and FG 24-4b Wideband PRACH
Whether the FG 24-1b and FG 24-4b should be included as basic FR2-2 UL FGs was discussed in RAN1 #107-e meeting. Some company mentioned that PRACH is a fundamental channel in initial access and supporting such feature as basic functionality is necessary. However, the motivation of introducing such FG is to comply with regulation, which varies based on different regions. Therefore, we prefer to allow UE to have the option on whether to support the FG based on different regulations.
Regarding whether FG 24-1b and FG 24-4b should be FGs for shared spectrum only or not, it is not feasible to have the option to support wideband PRACH in shared spectrum but not in licensed spectrum and vice versa. Therefore, we prefer to have a generic FG for wideband PRACH.

We also prefer to include FR2-2 in the naming of the FG to distinguish this FG from the one introduced in sub6 NRU.
[bookmark: _Ref92731037]Proposal 3: Modify FG 24-1b and FG24-4b as follows
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	 24. NR_ext_to_71GHz
	24-1b
	Wideband PRACH [for 120kHz in FR2-2] [with/without shared spectrum channel access]
	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 /480kHz.
 
	
	Optional [with/without]capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]

	 24. NR_ext_to_71GHz
	24-4b
	Wideband PRACH  for 480 kHz in FR2-2[with/without shared spectrum channel access]
	PRACH with 480KHz and length 571
 
	
	




2.2. Views on UE features for PDCCH monitoring enhancements
FG24-4 and FG 24-4f Enhanced PDCCH monitoring for 480kHz
In RAN1 #107-e meeting, multi-slot PDCCH monitoring framework and the associated UE capability have been agreed. For 480kHz, RAN1 only agreed on supporting (X,Y)=(4,1) as basic UE capability and (X,Y)=(4,2) as advanced UE capability. Therefore, we propose to update the component description of FG 24-4 and FG 24-4f accordingly and remove the support of X=2. 
[bookmark: _Ref83981969]Proposal 4: Update FG24-4 and FG24-4f as follows:
 
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	 24. NR_ext_to_71GHz
	24-4
	480KHz SCS support for DL
	1. 480KHz SCS for UL data and control channels and reference signal transmission in FR2-2
2. 480KH SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access
3. 480KHz for SSB monitoring [for non-initial access]
4. Multiple-slot PDCCH monitoring for 480KHz with (X,Y)=(4,1)X=[4] slots [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
5. PRACH with 480KHz and length 139/[571]
FFS: 6. Support multi-RB PUCCH format 0/1/4 for 480 kHz
FFS: 7. Multi-PUSCH/PDSCH scheduling by single DCI for the operation with 480 kHz SCS
[5. Multi-PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements]
	
	

	 24. NR_ext_to_71GHz
	24-4f
	Enhanced PDCCH monitoring for 480KHz
	Multiple-slot PDCCH monitoring for 480KHz with X=[2] slots (X,Y)=(4,2)
	
	Optional



FG24-5 and FG 24-5f Enhanced PDCCH monitoring for 960kHz
Similar to 480Hz, we propose to update the component description of FG 24-5 and FG24-5f accordingly based on the agreement made in RAN1 #107-e meeting. 
[bookmark: _Ref92734796]Proposal 5: Update FG24-5 and FG 24-5f as follows:

	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	24. NR_ext_to_71GHz
	24-5
	960KHz SCS support for DL
	1. 960KHz SCS for UL data and control channels and reference signal transmission in FR202
2. 960KHz SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access
3. 960KHz for SSB monitoring
4. Multiple-slot PDCCH monitoring for 960KHz with (X,Y)=(8,1) X=[8] slots [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
5. PRACH with 960KHz and length 139
FFS: 6. Support multi-RB PUCCH format 0/1/4 for 960 kHz
FFS: 7. Multi-PUSCH/PDSCH scheduling by single DCI for the operation with 960 kHz SCS
[5. Multi-PDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements]
	
	

	 24. NR_ext_to_71GHz
	24-5f
	Enhanced PDCCH monitoring for 960KHz
	Multiple-slot PDCCH monitoring for 960KHz with (X,Y)=(8,4)X=4 slots
	
	Optional




2.3. Views on UE features for Enhancements for PUCCH formats 0/1/4

FGs for multi-RB PUCCH format 0/1/4
Similar to our comments on wideband PRACH, the multi-RB PUCCH FGs should be considered as optional FGs due to the different regulation requirements in different areas. 
[bookmark: _Ref83982012]Proposal 6: Update FG 24-1c, FG24-4c, and FG24-5c as follows:
 
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	 24. NR_ext_to_71GHz
	24-1c
	Multi-RB support
PUCCH format 0/1/4 for 120 kHz in FR2-2[with/without shared spectrum channel access]
	1. Support multi-RB PUCCH format 4 for 120 kHz 
2. Support multi-RB PUCCH format 0/1 for 120 kHz

	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]

	 24. NR_ext_to_71GHz
	24-4c
	Multi-RB PUCCH format 0/1/4 for 480 kHz in FR2-2 [with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 480 kHz

	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-5c
	Multi-RB PUCCH format 0/1/4 for 960 kHz in FR2-2 [with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 960 kHz
	
	Optional with capability signalling



2.4. Views on UE features for beam management for new SCSs
In RAN1 #106bis e meeting, the following agreement regarding m-TRP multi-PDSCH scheduling reception is achieved.

Agreement:
The working assumption in RAN1#106-e is confirmed with the following update:
For multi-PDSCH scheduling for multi-TRPs, support a single DCI field ‘Transmission Configuration Indication’ as in Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point for single DCI based multi-TRP mechanism
· When two TCI states are indicated, reuse Rel-16 association rules to apply the two TCI states for each PDSCH scheduled by a multi-PDSCH scheduling DCI
· The single DCI field ‘Transmission Configuration Indication’ indicates only one TCI state associated with a code point for multi-DCI based multi-TRP mechanism
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· FFS: Details of multiple TCI state association with multiple PDSCHs
· Within the TDRA table for multi-PDSCH scheduling, the UE does not expect to be configured with the higher layer parameter repetitionNumber

To allow UE to support m-TRP single-PDSCH scheduling and only s-TRP multi-PDSCH scheduling, we suggest to introduce additional FGs for m-TRP multi-PDSCH scheduling.
[bookmark: _Ref87010034]Proposal 7: Add FGs for m-TRP multi-PDSCH scheduling as follows:
 
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	24. NR_ext_to_71GHz
	24-1g
	Single-DCI based SDM scheme  multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	1. Support of single-DCI based SDM scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	Optional



	24. NR_ext_to_71GHz
	24-4g
	Single-DCI based SDM scheme  multi-PDSCH DL grant for 480kHz SCS in FR2-2
	1. Support of single-DCI based SDM scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-5g
	Single-DCI based SDM scheme  multi-PDSCH DL grant for 960kHz SCS in FR2-2
	1. Support of single-DCI based SDM scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-1h
	Single-DCI based FDMSchemeA multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeA scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	Optional



	24. NR_ext_to_71GHz
	24-4h
	Single-DCI based FDMSchemeA  multi-PDSCH DL grant for 480kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeA scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-5h
	Single-DCI based FDMSchemeA  multi-PDSCH DL grant for 960kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeA scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-1i
	Single-DCI based FDMSchemeB  multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeB scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	Optional



	24. NR_ext_to_71GHz
	24-4i
	Single-DCI based FDMSchemeB  multi-PDSCH DL grant for 480kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeB scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-5i
	Single-DCI based FDMSchemeB  multi-PDSCH DL grant for 960kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeB scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-1j
	Single-DCI based TDMSchemeA  multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	1. Support of single-DCI based TDMSchemeA scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	Optional



	24. NR_ext_to_71GHz
	24-4j
	Single-DCI based TDMSchemeA  multi-PDSCH DL grant for 480kHz SCS in FR2-2
	1. Support of single-DCI based TDMSchemeA scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-5j
	Single-DCI based TDMSchemeA  multi-PDSCH DL grant for 960kHz SCS in FR2-2
	1. Support of single-DCI based TDMSchemeA scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2
	
	Optional



2.5. [bookmark: _GoBack]Views on UE features for PDSCH/PUSCH enhancements
FG for multi-PDSCH DL grant
We suggest to add separated FGs for the enhancements of both multi-PDSCH and multi-PUSCH scheduled by single DCI instead of including those FGs as basic FGs. We also suggest to add the notion of FR2-2 in this FG such that it can be differentiated from the existing multi-PUSCH feature introduced for Rel-16 NR-U and for FR2-1.
[bookmark: _Ref83982049]Proposal 8: Remove multi-PDSCH scheduling from FG24-4 and FG24-5 and add FGs for multi-PDSCH scheduling as follows: 
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	24. NR_ext_to_71GHz
	24-4d
	Multiple PDSCH scheduling by single DCI for 480 kHz in FR2-2
	1.  Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS 
2. HARQ enhancements
	
	Optional

	24. NR_ext_to_71GHz
	24-5d
	Multiple PDSCH scheduling by single DCI for 960 kHz in FR2-2
	1. Multi- PDSCH scheduling by single DCI for the operation with 960 kHz SCS 
2. HARQ enhancements
	
	Optional



[bookmark: _Ref83982057]Proposal 9: Remove multi-PUSCH scheduling from FG24-4a and FG24-5a and add FGs for multi-PUSCH scheduling as follows:
 
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	24. NR_ext_to_71GHz
	24-4e
	Multiple PUSCH scheduling by single DCI for 480 kHz in FR2-2
	1.  Multi- PUSCH scheduling by single DCI for the operation with 480 kHz SCS 
2. HARQ enhancements
	
	Optional

	24. NR_ext_to_71GHz
	24-5e
	Multiple PUSCH scheduling by single DCI for 960 kHz in FR2-2
	1. Multi- PUSCH scheduling by single DCI for the operation with 960 kHz SCS 
2. HARQ enhancements
	
	Optional




  

Conclusion 
In summary, we have the following proposals for revising RAN1 UE feature list and the updated UE feature list table is provided accordingly. Revised parts are written in red.
Proposal 1: How to report UE features applied to only FR2-1 or FR2-2 should be further discussed.
Proposal 2: Modify FG 24-1a as follows

	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	 24. NR_ext_to_71GHz
	24-1a
	Basic FR2-2 UL support
	1. Support 120KHz SCS reception for non-initial access
2. Support multi-RB PUCCH format 0/1 for 120 kHz
3. PRACH with 120KHz SCS and length 139
4. Support transmission of 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2
	[24-1]
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]



Proposal 3: Modify FG 24-1b and FG24-4b as follows
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	 24. NR_ext_to_71GHz
	24-1b
	Wideband PRACH [for 120kHz in FR2-2] [with/without shared spectrum channel access]
	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 /480kHz.
 
	
	Optional [with/without]capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]

	 24. NR_ext_to_71GHz
	24-4b
	Wideband PRACH  for 480 kHz in FR2-2[with/without shared spectrum channel access]
	PRACH with 480KHz and length 571
 
	
	



Proposal 4: Update FG24-4 and FG24-4f as follows:

	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	 24. NR_ext_to_71GHz
	24-4
	480KHz SCS support for DL
	1. 480KHz SCS for UL data and control channels and reference signal transmission in FR2-2
2. 480KH SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access
3. 480KHz for SSB monitoring [for non-initial access]
4. Multiple-slot PDCCH monitoring for 480KHz with (X,Y)=(4,1)X=[4] slots [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
5. PRACH with 480KHz and length 139/[571]
FFS: 6. Support multi-RB PUCCH format 0/1/4 for 480 kHz
FFS: 7. Multi-PUSCH/PDSCH scheduling by single DCI for the operation with 480 kHz SCS
[5. Multi-PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements]
	
	

	 24. NR_ext_to_71GHz
	24-4f
	Enhanced PDCCH monitoring for 480KHz
	Multiple-slot PDCCH monitoring for 480KHz with X=[2] slots (X,Y)=(4,2)
	
	Optional


Proposal 5: Update FG24-5 and FG 24-5f as follows:
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	24. NR_ext_to_71GHz
	24-5
	960KHz SCS support for DL
	1. 960KHz SCS for UL data and control channels and reference signal transmission in FR202
2. 960KHz SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access
3. 960KHz for SSB monitoring
4. Multiple-slot PDCCH monitoring for 960KHz with (X,Y)=(8,1) X=[8] slots [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
5. PRACH with 960KHz and length 139
FFS: 6. Support multi-RB PUCCH format 0/1/4 for 960 kHz
FFS: 7. Multi-PUSCH/PDSCH scheduling by single DCI for the operation with 960 kHz SCS
[5. Multi-PDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements]
	
	

	 24. NR_ext_to_71GHz
	24-5f
	Enhanced PDCCH monitoring for 960KHz
	Multiple-slot PDCCH monitoring for 960KHz with (X,Y)=(8,4)X=4 slots
	
	Optional



Proposal 6: Update FG 24-1c, FG24-4c, and FG24-5c as follows:
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	 24. NR_ext_to_71GHz
	24-1c
	Multi-RB support
PUCCH format 0/1/4 for 120 kHz in FR2-2[with/without shared spectrum channel access]
	1. Support multi-RB PUCCH format 4 for 120 kHz 
2. Support multi-RB PUCCH format 0/1 for 120 kHz

	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]

	 24. NR_ext_to_71GHz
	24-4c
	Multi-RB PUCCH format 0/1/4 for 480 kHz in FR2-2 [with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 480 kHz

	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-5c
	Multi-RB PUCCH format 0/1/4 for 960 kHz in FR2-2 [with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 960 kHz
	
	Optional with capability signalling


Proposal 7: Add FGs for m-TRP multi-PDSCH scheduling as follows:
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	24. NR_ext_to_71GHz
	24-1g
	Single-DCI based SDM scheme  multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	1. Support of single-DCI based SDM scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	Optional



	24. NR_ext_to_71GHz
	24-4g
	Single-DCI based SDM scheme  multi-PDSCH DL grant for 480kHz SCS in FR2-2
	1. Support of single-DCI based SDM scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-5g
	Single-DCI based SDM scheme  multi-PDSCH DL grant for 960kHz SCS in FR2-2
	1. Support of single-DCI based SDM scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-1h
	Single-DCI based FDMSchemeA multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeA scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	Optional



	24. NR_ext_to_71GHz
	24-4h
	Single-DCI based FDMSchemeA  multi-PDSCH DL grant for 480kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeA scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-5h
	Single-DCI based FDMSchemeA  multi-PDSCH DL grant for 960kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeA scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-1i
	Single-DCI based FDMSchemeB  multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeB scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	Optional



	24. NR_ext_to_71GHz
	24-4i
	Single-DCI based FDMSchemeB  multi-PDSCH DL grant for 480kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeB scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-5i
	Single-DCI based FDMSchemeB  multi-PDSCH DL grant for 960kHz SCS in FR2-2
	1. Support of single-DCI based FDMSchemeB scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-1j
	Single-DCI based TDMSchemeA  multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	1. Support of single-DCI based TDMSchemeA scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	Optional



	24. NR_ext_to_71GHz
	24-4j
	Single-DCI based TDMSchemeA  multi-PDSCH DL grant for 480kHz SCS in FR2-2
	1. Support of single-DCI based TDMSchemeA scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2
	
	Optional

	24. NR_ext_to_71GHz
	24-5j
	Single-DCI based TDMSchemeA  multi-PDSCH DL grant for 960kHz SCS in FR2-2
	1. Support of single-DCI based TDMSchemeA scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2
	
	Optional



Proposal 8: Remove multi-PDSCH scheduling from FG24-4 and FG24-5 and add FGs for multi-PDSCH scheduling as follows:
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	24. NR_ext_to_71GHz
	24-4d
	Multiple PDSCH scheduling by single DCI for 480 kHz in FR2-2
	1.  Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS 
2. HARQ enhancements
	
	Optional

	24. NR_ext_to_71GHz
	24-5d
	Multiple PDSCH scheduling by single DCI for 960 kHz in FR2-2
	1. Multi- PDSCH scheduling by single DCI for the operation with 960 kHz SCS 
2. HARQ enhancements
	
	Optional


Proposal 9: Remove multi-PUSCH scheduling from FG24-4a and FG24-5a and add FGs for multi-PUSCH scheduling as follows:
	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	24. NR_ext_to_71GHz
	24-4e
	Multiple PUSCH scheduling by single DCI for 480 kHz in FR2-2
	1.  Multi- PUSCH scheduling by single DCI for the operation with 480 kHz SCS 
2. HARQ enhancements
	
	Optional

	24. NR_ext_to_71GHz
	24-5e
	Multiple PUSCH scheduling by single DCI for 960 kHz in FR2-2
	1. Multi- PUSCH scheduling by single DCI for the operation with 960 kHz SCS 
2. HARQ enhancements
	
	Optional




Proposal 10: Modify FG 24-6 and 24-7 as follows
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Note
	Mandatory/Optional

	 24. NR_ext_to_71GHz
	24-?6
	Cat 3 or Cat 4 LBT support Uplink channel access procedure for FR2-2 unlicensed operation
	1. Cat 3 [or Cat 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)]
[Support LBT performed per carrier/BWP bandwidth]
	
	
	

	 24. NR_ext_to_71GHz
	24-?7
	Cat 2 LBT support for uplink channel access procedure for FR2-2 unlicensed operation
	1. Support Cat 2 LBT

	
	
	Optional






The proposed FG table is summarized as follows:
	24. NR_ext_to_71GHz
	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 UE][per band]
	
	
	
	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]

	 24. NR_ext_to_71GHz
	24-1a
	Basic FR2-2 UL support
	1. Support 120KHz SCS reception for non-initial access
2. Support multi-RB PUCCH format 0/1 for 120 kHz
3. PRACH with 120KHz SCS and length 139
4. Support transmission of 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2
	[24-1]
	
	
	
	
	
	
	
	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]

	 24. NR_ext_to_71GHz
	24-1b
	Wideband PRACH [for 120kHz in FR2-2] [with/without shared spectrum channel access]
	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 /480kHz.
 
	[24-1a]
	
	
	
	
	
	
	
	FFS: whether to split this FG for SA and DC
	Optional [with/without]capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]

	 24. NR_ext_to_71GHz
	24-1c
	Multi-RB support
PUCCH format 0/1/4 for 120 kHz in FR2-2[with/without shared spectrum channel access]
	1. Support multi-RB PUCCH format 4 for 120 kHz 
2. Support multi-RB PUCCH format 0/1 for 120 kHz

	[24-1a]
	
	
	
	
	
	
	
	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]

	 24. NR_ext_to_71GHz
	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
	[24-1]
	
	
	
	
	
	
	
	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]

	 24. NR_ext_to_71GHz
	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]
	
	
	
	
	
	
	
	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]

	24. NR_ext_to_71GHz
	24-1g
	Single-DCI based SDM scheme  multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	Support of single-DCI based SDM scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	

	24. NR_ext_to_71GHz
	24-1h
	Single-DCI based FDMSchemeA multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	Support of single-DCI based FDMSchemeA scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	

	24. NR_ext_to_71GHz
	24-1i
	Single-DCI based FDMSchemeB  multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	Support of single-DCI based FDMSchemeB scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	

	24. NR_ext_to_71GHz
	24-1j
	Single-DCI based TDMSchemeA  multi-PDSCH DL grant for 120 kHz SCS in FR2-2
	Support of single-DCI based TDMSchemeA scheme for multi-PDSCH scheduling for 120kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	

	 24. NR_ext_to_71GHz
	24-2
	120KHz SSB based stand-alone support for SA/DC in FR2-2
	1. Support 120KHz SSB for SA/DC initial access in FR2-2
2. PRACH with 120KHz SCS and length 139


	[24-1, 24-1a]
	N/A
	N/A
	120KHz SSB based stand-alone in FR2-2 is not supported
	N/A
	N/A
	N/A
	N/A
	per band

FFS: whether to split this FG for SA and DC
	Optional [with/without] capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]



	24. NR_ext_to_71GHz
	24-3
	480KHz SSB for initial access support for SA/DC in FR2-2
	1. Support 480KHz SSB for SA/DC initial access in FR2-2
	24-1[, 24-2, 24-4]
	FFS
	
	
	[per UE][per band]
	
	
	
	From WID:
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
· [only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS]

FFS: whether to split this FG for SA and DC
	Optional [with/without] capability signalling

	 24. NR_ext_to_71GHz
	24-4
	480KHz SCS support for DL
	1. 480KHz SCS for UL data and control channels and reference signal transmission in FR2-2
2. 480KH SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access
3. 480KHz for SSB monitoring [for non-initial access]
4. Multiple-slot PDCCH monitoring for 480KHz with (X,Y)=(4,1)X=[4] slots [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
5. PRACH with 480KHz and length 139/[571]
FFS: 6. Support multi-RB PUCCH format 0/1/4 for 480 kHz
FFS: 7. Multi-PUSCH/PDSCH scheduling by single DCI for the operation with 480 kHz SCS
[5. Multi-PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements]
	24-1
	Yes
	
	
	[Per UE/band]
	
	
	
	From WID:
In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 

[Agreement:
A UE supporting 480 kHz SCS supports multi-slot PDCCH monitoring for 480 kHz SCS
Agreement:
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH]

Note:
• Resolve the issues of wideband PRACH, multi-RB PUCCH format 0/1/4, and multi-PUSCH/PDSCH scheduling by single DCI, i.e., whether to have components of a single FG or separate FGs, for 120 kHz first, then use the same structure for 480 kHz
• Resolve the issue of having separate capabilities for DL and UL (data and control channels as well as reference signals) for 120 kHz first, then use the same structure for 480 kHz
	Optional with capability signalling


	 24. NR_ext_to_71GHz
	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
	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-4b
	Wideband PRACH  for 480 kHz in FR2-2[with/without shared spectrum channel access]
	PRACH with 480KHz and length 571
 
	
	
	
	
	
	
	
	
	FFS: whether to split this FG for SA and DC

[Agreement:
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH]
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-4c
	Multi-RB PUCCH format 0/1/4 for 480 kHz in FR2-2 [with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 480 kHz

	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-4d
	Multiple PDSCH scheduling by single DCI for 480 kHz
	1. Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS 
2. HARQ enhancements
	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-4e
	Multiple PUSCH scheduling by single DCI for 480 kHz
	1. Multi-PUSCH scheduling by single DCI for the operation with 480 kHz SCS
	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-4f
	Enhanced PDCCH monitoring for 480KHz
	Multiple-slot PDCCH monitoring for 480KHz with X=[2] slots (X,Y)=(4,2)
	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	24. NR_ext_to_71GHz
	24-4g
	Single-DCI based SDM scheme  multi-PDSCH DL grant for 480 kHz SCS in FR2-2
	Support of single-DCI based SDM scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	

	24. NR_ext_to_71GHz
	24-4h
	Single-DCI based FDMSchemeA multi-PDSCH DL grant for 480 kHz SCS in FR2-2
	Support of single-DCI based FDMSchemeA scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	

	24. NR_ext_to_71GHz
	24-4i
	Single-DCI based FDMSchemeB  multi-PDSCH DL grant for 480 kHz SCS in FR2-2
	Support of single-DCI based FDMSchemeB scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	

	24. NR_ext_to_71GHz
	24-4j
	Single-DCI based TDMSchemeA  multi-PDSCH DL grant for 480 kHz SCS in FR2-2
	Support of single-DCI based TDMSchemeA scheme for multi-PDSCH scheduling for 480kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	







	24. NR_ext_to_71GHz
	24-5
	960KHz SCS support for DL
	1. 960KHz SCS for UL data and control channels and reference signal transmission in FR202
2. 960KHz SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access
3. 960KHz for SSB monitoring
4. Multiple-slot PDCCH monitoring for 960KHz with (X,Y)=(8,1) X=[8] slots [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
5. PRACH with 960KHz and length 139
FFS: 6. Support multi-RB PUCCH format 0/1/4 for 960 kHz
FFS: 7. Multi-PUSCH/PDSCH scheduling by single DCI for the operation with 960 kHz SCS
[5. Multi-PDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements]
	24-1
	Yes
	
	
	[Per UE/band]
	
	
	
	From WID
· In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 

[Agreement:
A UE supporting 960 kHz SCS supports multi-slot PDCCH monitoring for 960 kHz SCS
Agreement:
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH]

Note:
• Resolve the issues of wideband PRACH, multi-RB PUCCH format 0/1/4, and multi-PUSCH/PDSCH scheduling by single DCI, i.e., whether to have components of a single FG or separate FGs, for 120 kHz first, then use the same structure for 480 kHz
• Resolve the issue of having separate capabilities for DL and UL (data and control channels as well as reference signals) for 120 kHz first, then use the same structure for 480 kHz
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	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]
	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-5c
	Multi-RB PUCCH format 0/1/4 for 960 kHz in FR2-2 [with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 960 kHz
	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-5d
	Multiple PDSCH scheduling by single DCI for 960 kHz
	1. Multi-PDSCH scheduling by single DCI for the operation with 960 kHz SCS
2. HARQ enhancements
	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-5e
	Multiple PUSCH scheduling by single DCI for 960 kHz
	1. Multi-PUSCH scheduling by single DCI for the operation with 960 kHz SCS
	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-5f
	Enhanced PDCCH monitoring for 960KHz
	Multiple-slot PDCCH monitoring for 960KHz with (X,Y)=(8,4)X=4 slots
	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	24. NR_ext_to_71GHz
	24-5g
	Single-DCI based SDM scheme  multi-PDSCH DL grant for 960 kHz SCS in FR2-2
	Support of single-DCI based SDM scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	

	24. NR_ext_to_71GHz
	24-5h
	Single-DCI based FDMSchemeA multi-PDSCH DL grant for 960 kHz SCS in FR2-2
	Support of single-DCI based FDMSchemeA scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	

	24. NR_ext_to_71GHz
	24-5i
	Single-DCI based FDMSchemeB  multi-PDSCH DL grant for 960 kHz SCS in FR2-2
	Support of single-DCI based FDMSchemeB scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	

	24. NR_ext_to_71GHz
	24-5j
	Single-DCI based TDMSchemeA  multi-PDSCH DL grant for 960 kHz SCS in FR2-2
	Support of single-DCI based TDMSchemeA scheme for multi-PDSCH scheduling for 960kHz SCS in FR2-2 
	
	
	
	
	
	
	
	
	
	



	24. NR_ext_to_71GHz
	24-6
	Support [Type 1] channel access procedure in uplink channel access procedure for FR2-2 unlicensed operation
	1. Cat 3 [or Cat 4] LBT Support [Type 1] channel access procedure [(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)]
1. [Support LBT performed per carrier/BWP bandwidth]
	24-1
	
	
	
	[per band]
	
	
	
	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported when required by regulation]

	 24. NR_ext_to_71GHz
	24-7
	Cat 2 LBT Support [Type 2] channel access procedure in for uplink channel access procedure for FR2-2 unlicensed operation
	1. Support [Type 2] channel access procedure Cat 2 LBT

	24-1[, 24-6]
	
	
	
	[per band]
	
	
	
	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported when required by regulation]

















