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1. Introduction
After RAN1 #106bis-e meeting, the first draft Rel-17 UE features are provided in [1]. In this contribution, our views on NR 52.6GHz part are discussed.
2. [bookmark: _Ref498564494]Discussion
1. 
2. 
[bookmark: _Ref521492551][bookmark: PP12][bookmark: _Hlk32419238]Comments on listed feature groups:
On 24-1, it should be a minimum set of features as long as a UE supports operation from 52.6-71GHz. As indicated in WID, NR/NR-U operation in the 52.6GHz to 71GHz can be in stand-alone or aggregated via CA or DC with an anchor carrier. For a UE supporting non-standalone case (e.g. CA) operation in the 52.6GHz to 71GHz, there will be no need to support multi-RB PUCCH and PRACH transmission. Besides, according to current WID [2], a design target says ‘support enhancement for PUCCH format 0/1/4 to increase the number of RBs under PSD limitation in shared spectrum operation’. This also means multi-RB PUCCH should not be a basic feature for general FR2-2 support since FR2-2 could be licensed band as well. Besides, there is no motivation to put multi-PUSCH/PDSCH scheduling as a basic feature for 120KHz SCS.
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-1
	Basic FR2-2 [DL] support
	1. Support 120KHz SCS [transmission and] reception [for initial/non-initial access]
[2. Support multi-RB PUCCH format 0/1/4 for 120 kHz]
[3. PRACH with 120KHz SCS and length 139[/571/1151]]
[4. Support 120kHz subcarrier spacing for DL data and control channels and reference signals in FR2-2]
[5. Support 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2]
[6. Support multi-PUSCH[/PDSCH] scheduling by single DCI for the operation with 120 kHz SCS]

	


[bookmark: _Ref83736484]Proposal 1: Remove ‘2. multi-RB PUCCH format 0/1/4’, ‘3. PRACH with 120KHz SCS and length 139/571/1151’ and ‘6. multi-PUSCH[/PDSCH] scheduling by single DCI’ from basic FR2-2 support and list them as independent UE feature. 
On 24-4 and 24-5, support of PRACH and PUCCH may not be needed for certain non-standalone scenario similar with the discussion for 24-1. Thus, PRACH and PUCCH part should be listed as independent UE feature.
	Index
	Feature group
	Components
	Prerequisite feature groups

	24-4
	480KHz SCS support
	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 and reference signal reception in FR2-2
3. 480KHz for SSB monitoring [for non-initial access]
4. Multiple-slot PDCCH monitoring for 480KHz with 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
	

	24-5
	960KHz SCS support
	1. 960KHz SCS for UL data and control channels and reference signal transmission in FR202
2. 960KHz SCS for DL data and control channels and reference signal reception in FR2-2
3. 960KHz for SSB monitoring
4. Multiple-slot PDCCH monitoring for 960KHz with 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

	


[bookmark: _Ref83736512]Proposal 2: List PRACH and PUCCH part in 24-4 and 24-5 as independent UE feature.
On 24-4 and 24-5, SSB-based monitoring needs further clarification on what to be included in this bullet, e.g. SSB-based RLM, RRM, BFD and etc. It is better to make it clear using spec language.
[bookmark: _Ref83736540]Proposal 3: Further clarification of SSB-based monitoring in 24-4 and 24-5 is needed.
Beside the already listed UE features, it seems that certain issues are missing here, e.g. multi-PDSCH/PUSCH support, directional LBT, receiver-assisted LBT and etc. The details of these features may be still discussed currently but they should be considered after they are complete.
Comments on general issues:
First, the organization structure of the UE features should consider different deployment scenarios as listed in TS 38.300 for operation with shared spectrum access:
-	Scenario A: Carrier aggregation between NR in licensed spectrum (SpCell) and NR in shared spectrum (SCell);
-	Scenario A.1: SCell is not configured with uplink (DL only);
-	Scenario A.2: SCell is configured with uplink (DL+UL).
-	Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
-	Scenario C: NR in shared spectrum (PCell);
-	Scenario D: NR cell in shared spectrum and uplink in licensed spectrum;
-	Scenario E: Dual connectivity between NR in licensed spectrum (PCell) and NR in shared spectrum (PSCell).
For NRU UE features, the basic features are defined for different scenarios, i.e. different deployment scenario may have different basic UE features. Similarly, the design framework could be reused for NR operation from 52.6GHz to 71GHz.
[bookmark: _Ref83736548][bookmark: _GoBack]Proposal 4: Reuse NRU UE feature design framework, i.e. different deployment scenario corresponding to different basic UE features.
Second, in current listed UE features, DL reception and UL transmission are always bundled together in the same feature group. Actually, in Scenario A.1 listed above, there is no need to support UL transmission. Thus, separating DL reception and UL transmission into different feature groups is preferred.
[bookmark: _Ref83821877]Proposal 5: Separate DL reception and UL transmission into different feature groups.
Third, since 52.6-71GHz may involve both licensed and unlicensed operation, the application band type for each feature group should be determined, i.e. licensed band only, unlicensed band only or both licensed and unlicensed band.
[bookmark: _Ref83821882]Proposal 6: The applicable band type (licensed or unlicensed) for each feature group should be determined.
3. Conclusion
In this contribution, we focus on UE feature discussion for operation from 52.6-71GHz, and have the following proposals:
Proposal 1: Remove ‘2. multi-RB PUCCH format 0/1/4’, ‘3. PRACH with 120KHz SCS and length 139/571/1151’ and ‘6. multi-PUSCH[/PDSCH] scheduling by single DCI’ from basic FR2-2 support and list them as independent UE feature.
Proposal 2: List PRACH and PUCCH part in 24-4 and 24-5 as independent UE feature.
Proposal 3: Further clarification of SSB-based monitoring in 24-4 and 24-5 is needed.
Proposal 4: Reuse NRU UE feature design framework, i.e. different deployment scenario corresponding to different basic UE features.
Proposal 5: Separate DL reception and UL transmission into different feature groups.
Proposal 6: The applicable band type (licensed or unlicensed) for each feature group should be determined.
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