Page 1
[bookmark: _Ref494746248]3GPP TSG RAN WG1 #107bis-e	R1-2200266
e-Meeting, January 17th – 25th, 2022	

Title: 	Discussion on UE features for 52.6 to 71 GHz
Source: 	ZTE, Sanechips
Agenda item:	8.15.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
[bookmark: _Ref4817]Introduction
In this contribution, we will discuss and share our views on UE features for 52.6 to 71 GHz. The latest approved UE features list can be found in [1].
UE features for above 52.6GHz
 General comments
The revised WID [2] notes the applicability of the UE features introduced for FR 2-2 should be discussed case by case. 
[bookmark: _Hlk58594589]Note 5: FR2 is extended to cover 24.25GHz to 71GHz with FR2-1 for 24.25-52.6GHz and FR2-2 for 52.6-71GHz. 
· 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.
Firstly, as described in second bullet in Note 5, we should consider application band range (i.e. FR2-2 only, FR2, both FR2 and FR1) of any of the UE feature. In our opinion, at least we need to consider the possibility of extending the UE features newly introduced for 120KHz or all SCSs to FR2-1 even FR1, e.g. multi-PDSCH scheduling by a single DCI. In addition, since FR2-2 involve both licensed and unlicensed spectrum operation, the application band type (i.e. licensed band only, unlicensed band only or both licensed and unlicensed band) for each FG should be discussed case by case.
[bookmark: _Ref83821882]Proposal 1: The application band range (i.e. FR2-2 only, FR2, both FR2 and FR1) and application band type (i.e. licensed band only, unlicensed band only or both licensed and unlicensed band) for each FG introduced for FR2-2 should be discussed case by case.
2.2	Comments on each FG
· FG 24-1b and FG 24-4b
For PRACH supported in FR 2-2, it is agreed that 120kHz PRACH SCS is supported with sequence length L=139,571, 1151 in RAN1 #104 e-meeting. In addition, according to the revised WID, we can observe that  wideband PRACH is not limited to operation with shared spectrum. The revised WID objective is as follows:
	· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58594915]Specify support for PRACH sequence lengths (i.e. L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions (RO) in time domain for operation in shared spectrum 


“operation in shared spectrum” mentioned in the above objective is just to apply to RO configuration for non-consecutive RACH occasions (RO) in time domain, not for PRACH sequence lengths. Consequently, the PRACH sequence lengths part of this objective applies to both operation with/without shared spectrum. With this consideration, we propose to remove wording “[with/without shared spectrum channel access]” from the FG 24-1b if wideband PRACH is supported as a separate feature group.
However, from coverage performance point of view, we think that longer sequence has good performance, which is benefit for the coverage in FR2-2. Thus, we have no see any strongly motivation to separate PRACH length = 571 and 1151 with length =139 and propose to merge FG 24-1b into FG 24-1a and FG 24-1 is a prerequisite of FG 24-1a . 
Note that the same method used for 120kHz PRACH SCS can be applied to 480 kHz PRACH SCS.
Proposal 2: If FG 24-1b is supported as a separate feature, it is proposed to modify FG 24-1b as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-1b
	Wideband PRACH  [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 
 
	[24-1a]


Proposal 3: If FG 24-4b is supported as a separate feature, it is proposed to modify FG 24-4b as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

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


Proposal 4: Propose to merge FG 24-1b into FG 24-1a and FG 24-1 is a prerequisite of FG 24-1a , as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-1a
	Basic FR2-2 UL support
	1. PRACH with 120KHz SCS and length 139/571/1151
2. Support transmission of 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2
	[24-1]

	24-1b
	Wideband PRACH  [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 
 
	[24-1a]


Proposal 5: Propose to merge FG 24-4b into FG 24-4a, as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-4a
	480KHz SCS support for UL
	1. PRACH with 480KHz and length 139/571
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
	24-4a

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


· FG 24-1c, FG 24-4c and FG 24-5c
According to the revised WID, enhancement for PUCCH format 0/1/4 is limited to operation with shared spectrum irrespective to SCS. The revised WID objective is as follows:
	· Physical layer aspects including [RAN1]:
· Support enhancement for PUCCH format 0/1/4 to increase the number of RBs under PSD limitation in shared spectrum operation


Based on the above objective, we propose to remove “without shared spectrum channel access” related description and yellow highlight and brackets from FG 24-1c, FG 24-4c and FG 24-5c. Preferably, we recommend the following change to the title of FG 24-1c, FG 24-4c and FG 24-5c. Besides, FG 24-1a is a prerequisite of FG 24-1c, so remove brackets and yellow highlight of FG 24-1a.
	24-1c
	Multi-RB support
PUCCH format 0/1/4 for 120 kHz for operation 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]

	24-4c
	Multi-RB PUCCH format 0/1/4 for 480 kHz for operation with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 480 kHz

	

	24-5c
	Multi-RB PUCCH format 0/1/4 for 960 kHz for operation with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 960 kHz
	


Proposal 6: Modify FG 24-1c, FG 24-4c and FG 24-5c as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-1c
	Multi-RB support
PUCCH format 0/1/4 for 120 kHz for operation 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]

	24-4c
	Multi-RB PUCCH format 0/1/4 for 480 kHz for operation with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 480 kHz

	

	24-5c
	Multi-RB PUCCH format 0/1/4 for 960 kHz for operation with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 960 kHz
	


· FG 24-4, FG 24-4a, FG24-4f, FG 24-5, FG 24-5a and FG24-5f
· Multi-PDSCH/PUSCH scheduling by single DCI
For FG 24-4/4a and FG 24-5/5a, they are associated with multi-PDSCH/PUSCH scheduling with 480 kHz and 960 kHz, respectively. Further, according to the approved UE feature list, we can observe that multi-PUSCH scheduling by single DCI is listed as a component for supporting “480 kHz SCS support for UL” in FG 24-4a. However, “multi-PDSCH/PUSCH scheduling by single DCI” is not a component for FG 24-4, 24-5 and 24-5a. During the discussion of PDSCH/PUSCH enhancement for above 52.6 GHz, we have no see any difference between 480kHz and 960 kHz in agreement/conclusion for multi-PDSCH/PUSCH scheduling by single DCI. Therefore, referring to FG 24-4a, multi-PDSCH scheduling by single DCI also should be a component for FG 24-4 and 24-5 and multi -PUSCH scheduling by single DCI also should be a component for FG 24-5a.
From the signlling overhead point of view, it is recommended to support multi-PDSCH/PUSCH scheduling by single DCI. But this does not mean that multi-PDSCH/PUSCH scheduling by single DCI must be regarded as a basic function for supporting 480 kHz and 960 kHz SCS DL/UL. Only support single-PDSCH/PUSCH scheduling by single DCI can work for 480 kHz and 960 kHz SCS DL/UL. Therefore, we propose that multi-PDSCH/PUSCH scheduling by single DCI can be a separate FG apart from FG 24-4, 24-4a, 24-5 and 24-5a.
Proposal 7: Propose “multi-PDSCH/PUSCH scheduling by single DCI” to be a separate FG apart from FG 24-4, 24-4a, 24-5 and 24-5a, that is:
	Index
	Feature group
	Components
	Prerequisite feature groups

	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 X=4 slots  
FFS: 3. Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements
	24-1

	24-4x
	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
	

	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
	

	24-4a_x
	Multiple PUSCH scheduling by single DCI for 480 kHz
	Multi-PUSCH scheduling by single DCI for the operation with 480 kHz SCS
	

	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 X=8 slots
FFS: 3. MultiPDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements

	

	24-5x
	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
	

	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]

	

	24-5a_x
	Multiple PUSCH scheduling by single DCI for 960 kHz
	Multi-PUSCH scheduling by single DCI for the operation with 960 kHz SCS
	


· Multi-slot PDCCH monitoring
In RAN1#107 e-meeting, multi-slot PDCCH monitoring capability is agreed to be supported in FR 2-2. The following agreement was made:
· Supported combinations of (X,Y)
· A UE capable of multi-slot monitoring mandatorily supports
· For SCS 480 kHz: (X,Y) = (4,1)
· For SCS 960 kHz: (X,Y) = (8,1)
· A UE capable of multi-slot monitoring optionally supports
· For SCS 480 kHz: (X,Y) = (4,2)
· For SCS 960 kHz: (X,Y) = (8,4), (4,2), (4,1)
FG24-4, FG 24-4f, FG24-5 and FG24-5f should be modified accordingly. For FG24-2, It should be clearly clarified that only (X,Y) = (4,1) is mandatorily supported for SCS 480 kHz. Besides, optional capability (X,Y) = (4,2) for SCS 480 kHz can be added in FG24-4f while deleting X=[2] slots since there is no agreement on supporting this additional value. Similarly, we need to clarify that only (X,Y) = (8,1) is mandatorily supported for SCS 960 kHz in FG 24-5 while (X,Y) = (8,4), (4,2), (4,1) is optionally supported for SCS 960 kHz in FG 24-5f. 
Proposal 8: According the agreement on multi-slot PDCCH monitoring capability made in RAN1 #107 e-meeting, modify FG24-4, FG 24-4f, FG24-5 and FG24-5f as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	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 (X,Y) = (4,1)  X=4 slots  
FFS: 3. Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements
	24-1

	24-4f
	Enhanced PDCCH monitoring for 480KHz
	Multiple-slot PDCCH monitoring for 480KHz with X=[2] slots

	

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


	

	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 (X,Y) = (8,1) X=8 slots
	

	24-5f
	Enhanced PDCCH monitoring for 960KHz
	Multiple-slot PDCCH monitoring for 960KHz with  (X,Y) = (8,4), (4,2), (4,1)  X=4 slots
	



· FG 24-6 
In RAN1#106bis e-meeting, the following agreement on CWs adjustment was achieved, it means that Cat3 LBT is supported for above 52.6GHz, not Cat4 LBT. Further, the fixed CW size was also determined in RAN1 #107 e-meeting. Based on this, we can confirm that LBT supported in FR2-2 is a random back-off mechanism with fixed contention window and it is remarked as Type 1 channel access procedure as described in TS 37.213. Hence, we propose to remove yellow highlight and brackets for “Type 1”.
	Conclusion(RAN1#106bis e-meeting):
There is no consensus to introduce CWS Adjustment for unlicensed operation in FR2-2
Conclusion(RAN1#106bis e-meeting):
There is no consensus to introduce CAPC for unlicensed operation in FR2-2
Agreement(RAN1 #107 e-meeting):
For Type 1 channel access,  is a random number uniformly distributed between 0 and CW=3
· By implementation, a node may choose a larger number for counter N than 


Regarding LBT bandwidth, from RAN1 point of view, it seems to correspond to BWP bandwidth due to RAN1 has no the term “channel/carrier bandwidth”. So, we think it is reasonable and obvious to perform LBT over the active BWP for UE side. In this regard, we propose to remove “carrier” for supporting LBT bandwidth and brackets in component 1.
Proposal 9: Modify FG24-6 as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-6
	Support [Type 1] channel access procedure in uplink for FR2-2 unlicensed operation
	0. Support [Type 1] channel access procedure
1. [Support LBT performed per carrier/BWP bandwidth]
	24-1


· FG 24-7 
So far, it was only agreed that Cat2 LBT can be supported for the responding device of COT sharing. But there is still no conclusion on whether other use cases can use Cat2 LBT. Wherein, Cat 2 LBT is also known as Type 2 channel access procedure as described in TS 37.213. Hence, for COT sharing case, we propose to remove yellow highlight and brackets for “Type 2 in FG 24-7.
Proposal 10: Modify FG24-7 as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-7
	Support [Type 2] channel access procedure in uplink for FR2-2 unlicensed operation
	1. Support [Type 2] channel access procedure
	24-1, 24-6


2.3 Basic FGs
In RAN1 #107 e-meeting, which FG can be regarded as a basic feature group has been discussed, but there is no basic consensus. Wherein, a potential method to define basic FG is related to a certain deploy scenario as shown in Table 1. The deployment scenarios for operation in FR2-2 are as following:
-  Scenario A: CA with PCell in FR1 (or FR2-1) + SCell (DL-only) in FR2-2
-  Scenario B-1: CA with PCell in FR1 (or FR2-1) + SCell (DL+UL) in FR2-2
-  Scenario B-2: DC with PCell in FR1 (or FR2-1) + PSCell (DL+UL) in FR2-2
-  Scenario C: Standalone operation in FR2-2, i.e., PCell in FR2-2
Table 1: The relationship between basic FGs and deployment scenarios
	Basic FGs
	deployment scenarios

	
	A
SCell (DL-only)
	B-1
SCell (DL+UL)
	B-2 (DC)
PSCell (DL+UL)
	C (Standalone)

	24-1: Basic FR2-2 DL support
	√
	√
	√
	√

	24-1a: Basic FR2-2 UL support (including Wideband PRACH)
	
	√
	√
	√

	24-1c: Multi-RB support
PUCCH format 0/1/4 for 120 kHz [with/without shared spectrum channel access]
	
	√
(for unlicensed band)
	√
(for unlicensed band)
	√
(for unlicensed band)

	24-1d: Multiple PDSCH scheduling by single DCI for 120kHz
	
	
	
	

	24-1e: Multiple PUSCH scheduling by single DCI for 120kHz
	
	
	
	

	24-2: 120KHz SSB support for SA/DC in FR2-2
	
	
	√
	√


Proposal 11: The Table 1 is defined to determine the basic FGs and its associated deployment scenario.
2.4 Application of some features for FR 2-1 and FR1
In this section, we will discuss on the application range of some enhanced features specified in FR 2-2, that is, whether some enhancements can be extended to FR 2-1 and/or FR 1.
For the existing FGs discussed for NR above 52.5GHz, we think that it will be limited to FR2-2 by default. In this regard, we need to further discuss whether some of FGs can be applied to FR 2-1 and/or FR 1. Wherein, the principles for judging whether can be extended to FR 2-2 and/or FR 1 are as follows:
1) Whether it is beneficial to FR1 and/or FR 2-1;
2) Whether it is compatible with the existing FR1 and/or FR 2-1 features;
3) Whether it is only applicable to unlicensed band or licensed band or both;
For the following enhanced FGs in FR 2-2, we will share our preference on whether it can be applied to FR1 and/or FR2-1:
· Multiple PDSCH scheduling by single DCI (e.g., FG 24-1d)
In FR 2-2, multiple PDSCH scheduling by single DCI is applied to the licensed and unlicensed spectrum operation to unify design requirement. Besides, this enhancement is beneficial to degrade the overhead of DCI signalling. So considering signalling overhead, we think it can be considered as a feature to be applied to FR 2-1 and FR 1 and no differentiation licensed and unlicensed spectrum.
· Multiple PUSCH scheduling by single DCI(e.g., FG 24-1e)
In FR1, multiple PUSCH scheduling by single DCI has been supported but only continuous PUSCH scheduling by single DCI is introduced. And such enhancement has not been introduced in FR 2-1. However, FR 2-2 supports non-continuous and continuous PUSCHs in time-domain scheduled by single DCI, which is different with that of FR1. In order to reduce signalling overhead, it is beneficial to extend this feature for FR 1 and even for FR 2-1.
Proposal 12: Enhancements on multiple PUSCH/PDSCH scheduling by single DCI can be considered to be applied to FR1 and FR2-1 as optional features.
Conclusion
In this contribution, we share some our views on UE features for 52.6 GHz to 71 GHz and provide the following proposals:
Proposal 1: The application band range (i.e. FR2-2 only, FR2, both FR2 and FR1) and application band type (i.e. licensed band only, unlicensed band only or both licensed and unlicensed band) for each FG introduced for FR2-2 should be discussed case by case.
Proposal 2: If FG 24-1b is supported as a separate feature, it is proposed to modify FG 24-1b as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-1b
	Wideband PRACH  [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 
 
	[24-1a]


Proposal 3: If FG 24-4b is supported as a separate feature, it is proposed to modify FG 24-4b as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

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


Proposal 4: Propose to merge FG 24-1b into FG 24-1a and FG 24-1 is a prerequisite of FG 24-1a , as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-1a
	Basic FR2-2 UL support
	1. PRACH with 120KHz SCS and length 139/571/1151
2. Support transmission of 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2
	[24-1]

	24-1b
	Wideband PRACH  [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 
 
	[24-1a]


Proposal 5: Propose to merge FG 24-4b into FG 24-4a, as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-4a
	480KHz SCS support for UL
	1. PRACH with 480KHz and length 139/571
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
	24-4a

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


Proposal 6: Modify FG 24-1c, FG 24-4c and FG 24-5c as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-1c
	Multi-RB support
PUCCH format 0/1/4 for 120 kHz for operation 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]

	24-4c
	Multi-RB PUCCH format 0/1/4 for 480 kHz for operation with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 480 kHz

	

	24-5c
	Multi-RB PUCCH format 0/1/4 for 960 kHz for operation with/without shared spectrum channel access]
	Support multi-RB PUCCH format 0/1/4 for 960 kHz
	


Proposal 7: Propose “multi-PDSCH/PUSCH scheduling by single DCI” to be a separate FG apart from FG 24-4, 24-4a, 24-5 and 24-5a, that is:
	Index
	Feature group
	Components
	Prerequisite feature groups

	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 X=4 slots  
FFS: 3. Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements
	24-1

	24-4x
	Multiple PDSCH scheduling by single DCI for 480 kHz
	1. Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS
2. [bookmark: _GoBack]HARQ enhancements
	

	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
	

	24-4a_x
	Multiple PUSCH scheduling by single DCI for 480 kHz
	Multi-PUSCH scheduling by single DCI for the operation with 480 kHz SCS
	

	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 X=8 slots
FFS: 3. MultiPDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements

	

	24-5x
	Multiple PDSCH scheduling by single DCI for 960 kHz
	3. Multi-PDSCH scheduling by single DCI for the operation with 960 kHz SCS
4. HARQ enhancements
	

	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]

	

	24-5a_x
	Multiple PUSCH scheduling by single DCI for 960 kHz
	Multi-PUSCH scheduling by single DCI for the operation with 960 kHz SCS
	


Proposal 8: According the agreement on multi-slot PDCCH monitoring capability made in RAN1 #107 e-meeting, modify FG24-4, FG 24-4f, FG24-5 and FG24-5f as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	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 (X,Y) = (4,1)  X=4 slots  
FFS: 3. Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements
	24-1

	24-4f
	Enhanced PDCCH monitoring for 480KHz
	Multiple-slot PDCCH monitoring for 480KHz with X=[2] slots

	

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


	

	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 (X,Y) = (8,1) X=8 slots
	

	24-5f
	Enhanced PDCCH monitoring for 960KHz
	Multiple-slot PDCCH monitoring for 960KHz with  (X,Y) = (8,4), (4,2), (4,1)  X=4 slots
	


Proposal 9: Modify FG24-6 as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-6
	Support [Type 1] channel access procedure in uplink for FR2-2 unlicensed operation
	1.  Support [Type 1] channel access procedure
2. [Support LBT performed per carrier/BWP bandwidth]
	24-1


Proposal 10: Modify FG24-7 as follows:
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-7
	Support [Type 2] channel access procedure in uplink for FR2-2 unlicensed operation
	1. Support [Type 2] channel access procedure
	24-1, 24-6


Proposal 11: The Table 1 is defined to determine the basic FGs and its associated deployment scenario.
Table 1: The relationship between basic FGs and deployment scenarios
	Basic FGs
	deployment scenarios

	
	A
SCell (DL-only)
	B-1
SCell (DL+UL)
	B-2 (DC)
PSCell (DL+UL)
	C (Standalone)

	24-1: Basic FR2-2 DL support
	√
	√
	√
	√

	24-1a: Basic FR2-2 UL support (including Wideband PRACH)
	
	√
	√
	√

	24-1c: Multi-RB support
PUCCH format 0/1/4 for 120 kHz [with/without shared spectrum channel access]
	
	√
(for unlicensed band)
	√
(for unlicensed band)
	√
(for unlicensed band)

	24-1d: Multiple PDSCH scheduling by single DCI for 120kHz
	
	
	
	

	24-1e: Multiple PUSCH scheduling by single DCI for 120kHz
	
	
	
	

	24-2: 120KHz SSB support for SA/DC in FR2-2
	
	
	√
	√


Proposal 12: Enhancements on multiple PUSCH/PDSCH scheduling by single DCI can be considered to be applied to FR1 and FR2-1 as optional features.
Reference
R1-2112902, Updated RAN1 UE features list for Rel-17 NR after RAN1 107-e, Moderators (AT&T, NTT DOCOMO, INC.)
RP-213540, Revised WID: Extending current NR operation to 71 GHz, Qualcomm, Intel
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