Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting #107-e	Tdoc R1-2112439
e-Meeting, 11th – 19th November, 2021

Agenda Item:	8.16.2
Source:	Ericsson
Title:	UE features for extending current NR operation to 71 GHz
Document for:	Discussion, Decision

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]. This document is a revision of R1-2111471.
[bookmark: _Ref178064866]2	General Comments
2.1	Prerequisite Feature Groups
As a general principle, feature group A should be listed as a pre-requisite for feature group B only if feature group B cannot functionally operate without feature group A. Hence, in order to apply this principle, it is first necessary to have stable, clear definitions for each feature group before deciding which FG is a pre-requisite for another. For example, FG 24-2 (120 kHz standalone support) does not strictly require multi-RB PUCCH and long sequence PRACH listed as components of FG 24-1, so it is not clear that 24-1 should be a pre-requisite for 24-2 given the current definition of 24-1. The components of 24-1 should be discussed first.
Based on this we propose:
[bookmark: _Toc87178267]Defer discussion on which FGs should be pre-requisites of other FGs until there are stable, clear definitions for each FG with agreements on which components should be included. For now, the pre-requisite column of the UE features table should be left as FFS to avoid complicating the UE feature discussion. 
2.2	Signaling Granularity and Optional/Mandatory Support
The first priority is to focus on defining clear descriptions of each feature group and agree on which components should be included. After that, then the signaling granularity (per UE, per band, etc.) and the optionality can be decided. In our view, unless there is a strong motivation to define the signaling granularity other than per-UE, the starting point is that a feature should be per-UE. As agreed in RAN, discussions on whether or not there is a need to differentiate between FR2-1 and FR2-2 is handled on a case-by-case (i.e., per FG) basis.
[bookmark: _Ref83902249][bookmark: _Toc87178268]Defer discussion on signaling type (Per UE, Per Band, etc.), optional/mandatory support, and potential FR2-1/2-2 differentiation until there are stable, clear definitions for each FG with agreements on which components should be included.
3	Specific Comments
Here we provide specific comments on a per-FG basis.
FG 24-1 and 24-2
In our view, it would be better to restructure the basic feature groups to support the following deployment scenarios for FR2-2 with 120 kHz SCS. We note that a similar approach was used for NR-U in Rel-16 for aligning basic feature groups with deployment scenarios.
1. CA with PCell in FR1 (or FR2-1) + SCell (DL-only) in FR2-2
2. CA/DC with PCell in FR1 (or FR2-1) + (P)SCell (DL+UL) in FR2-2
3. Standalone operation in FR2-2, i.e., PCell in FR2-2
This means that FG 24-1 should contain only the components that are needed for Scenario #1 which is based on DL-only (non-standalone) operation in FR2-2. A separate basic FG should then be created to support UL non-standalone operation in FR2-2, with only the needed components to support Scenario #2. To support standalone operation in FR2-2 (Scenario #3), Component #3 in FG 24-1 related to long-sequence PRACH for initial access should be included in FG 24-2.
[bookmark: _Toc87178269]FG 24-1 should be a basic feature group for DL only (non-standalone) operation in FR2-2 with 120 kHz SCS. Hence, only Component #1 (for non-initial access), Component #4, and Component #6 (Multi-PDSCH scheduling) should be contained in FG 24-1.
[bookmark: _Toc87178270]Create a separate feature group FG 24-1a for basic UL non-standalone operation in FR2-2 for 120 kHz SCS. Component #3 (long sequence PRACH) should be restricted to non-initial access. Component #4 of FG 24-1 can be removed, since it is assumed that FG 24-1 would be a pre-requisite for FG 24-1a.
[bookmark: _Toc87178271]Include component for long-sequence PRACH in FG 24-2 for stand-alone operation in FR2-2 with 120 kHz SCS.

According to the above proposals, the FG structure would look like the following assuming that FG 24-1 would be a pre-requisite for FG 24-1a, and both of these would be pre-requisites for FG 24-2:
	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]


	24-1a
	Basic FR2-2 UL support 
	1. Support 120KHz SCS transmission for 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 for non-initial access
4. Support 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2
5. Support multi-PUSCH scheduling by single DCI for the operation with 120 kHz SCS


	24-2
	120KHz SSB based stand-alone support in FR2-2
	1. Support 120KHz SSB for initial access in FR2-2
2. PRACH with 120KHz SCS and length 139/571/1151for initial access





FG 24-3, 24-4, and 24-5
We agree with the following text that was added in the Note column for FG 24-4 and 24-5: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


Furthermore, we think that the FGs for 480/960 kHz SCS should follow the same structure as proposed above for 120 kHz to properly cover the 3 fundament deployment scenarios. These scenarios are equally applicable for 480/960 kHz as they are for 120 kHz. The only different aspect is that multi-slot PDCCH monitoring will be a component required for 480/960 kHz operation.
[bookmark: _Toc87178272]For 480 and 960 kHz SCS operation, follow a similar structure as proposed above for 120 kHz to properly cover the 3 fundamental deployment scenarios, i.e., non-standalone DL-only, non-standalone DL+UL, and standalone.
According to this proposal, the FG structure would look like the following for the case of 480 kHz assuming that FG 24-4 would be a pre-requisite for FG 24-4a, and both of these would be pre-requisites for FG 24-3. A similar structure can be used for 960 kHz SCS.
	24-4
	Basic 480KHz SCS DL support
	1. 480KHz SCS for UL data and control channels and reference signal transmission in FR2-2
2. 480 KHz 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 480 KHz 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

	24-4a
	Basic 480KHz SCS UL support
	1. 480 kHz SCS for UL data and control channels and reference signal transmission in FR2-2
2. PRACH with 480 KHz and length 139/571 for non-initial access
3. Multi-RB PUCCH format 0/1/4 for 480 kHz
4. Multi-PUSCH scheduling by single DCI for operation with 480 kHz SCS




	24-3
	480KHz SSB based standalone support for initial access in FR2-2
	1. Support 480KHz SSB for initial access in FR2-2
2. PRACH with 480 kHz and length 139/571 for initial access



Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Defer discussion on which FGs should be pre-requisites of other FGs until there are stable, clear definitions for each FG with agreements on which components should be included. For now, the pre-requisite column of the UE features table should be left as FFS to avoid complicating the UE feature discussion.
Proposal 2	Defer discussion on signaling type (Per UE, Per Band, etc.), optional/mandatory support, and potential FR2-1/2-2 differentiation until there are stable, clear definitions for each FG with agreements on which components should be included.
Proposal 3	FG 24-1 should be a basic feature group for DL only (non-standalone) operation in FR2-2 with 120 kHz SCS. Hence, only Component #1 (for non-initial access), Component #4, and Component #6 (Multi-PDSCH scheduling) should be contained in FG 24-1.
Proposal 4	Create a separate feature group FG 24-1a for basic UL non-standalone operation in FR2-2 for 120 kHz SCS. Component #3 (long sequence PRACH) should be restricted to non-initial access. Component #4 of FG 24-1 can be removed, since it is assumed that FG 24-1 would be a pre-requisite for FG 24-1a.
Proposal 5	Include component for long-sequence PRACH in FG 24-2 for stand-alone operation in FR2-2 with 120 kHz SCS.
Proposal 6	For 480 and 960 kHz SCS operation, follow a similar structure as proposed above for 120 kHz to properly cover the 3 fundamental deployment scenarios, i.e., non-standalone DL-only, non-standalone DL+UL, and standalone.
[bookmark: _In-sequence_SDU_delivery]
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