3GPP TSG RAN WG1 Meeting #107bis-e  	          	     		            R1-2200173
e-Meeting, January 17th – 25th, 2022
Agenda Item:   8.15.11
Source:   LG Electronics
Title:   Discussion on UE features for NR sidelink enhancement
[bookmark: Source][bookmark: Title][bookmark: DocumentFor]Document for:   Discussion and decision
1. Introduction
In RAN1#107-e meeting, the followings were agreed for NR UE features for NR sidelink enhancement.

	 
Agreement:
· For Rel-17 SL Tx capabilities,
· Remove FG 32-3 from Rel-17 UE feature list
· Note: support of transmitting NR sidelink mode 2 with full sensing is reported by FG 15-3 (Transmitting NR sidelink mode 2)
· FG 32-4 is kept as “Transmitting NR sidelink mode 2 with partial sensing” as follows

	32. NR_SL_enh
	32-4
	Transmitting NR sidelink mode 2 with partial sensing
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with partial sensing configured by NR Uu or preconfiguration.
2) UE can perform periodic-based partial sensing and resource allocation operation.
3) UE can perform contiguous partial sensing and resource allocation operation.
FFS whether any other components should be added
	[TBD]
	[Yes]
	[No]
	UE does not support transmission according to the partial sensing and resource allocation
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. FFS: For UE supports NR sidelink, UE must indicate this FG is supported.


Note that any contents highlighted in yellow mean FFS and to be discussed further.

· Add an FG for “Transmitting NR sidelink mode 2 with random resource selection” as follows

	32. NR_SL_enh
	32-4a
	Transmitting NR sidelink mode 2 with random resource selection
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with random resource selection configured by NR Uu or preconfiguration.
FFS whether any other components should be added
	[TBD]
	[Yes]
	[No]
	UE does not support transmission according to the random resource selection and resource allocation
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. FFS: For UE supports NR sidelink, UE must indicate this FG is supported.



Note that any contents highlighted in yellow mean FFS and to be discussed further.

Working assumption:
· FGs 32-x are not basic FGs for sidelink enhancement

Agreement:
· FG 32-5 is split to two FGs as follows
· FG 32-5a: Inter-UE coordination scheme 1 in NR sidelink mode 2
· FG 32-5b: Inter-UE coordination scheme 2 in NR sidelink mode 2

	32. NR_SL_enh
	32-5a
	Inter-UE coordination scheme 1 in NR sidelink mode 2
	1) UE can transmit and receive inter-UE coordination information of preferred resource set/non-preferred resource set and use the received information in its own resource (re-)selection in NR sidelink mode 2.
2) UE can transmit and receive an explicit request for inter-UE coordination information of [FFS: preferred resource set only or both preferred resource set and non-preferred resource set].
FFS whether/how to split FG 32-5a into multiple FGs
	[TBD]
	[Yes]
	[Yes]
	UE does not support inter-UE coordination scheme 1 in NR sidelink mode 2.
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.

	32. NR_SL_enh
	32-5b
	Inter-UE coordination scheme 2 in NR sidelink mode 2
	1) UE can transmit and receive inter-UE coordination information of presence of expected/potential resource conflict and use the received information in its own resource re-selection in NR sidelink mode 2.
FFS whether/how to split FG 32-5b into multiple FGs
	[TBD]
	[Yes]
	[Yes]
	UE does not support inter-UE coordination scheme 2 in NR sidelink mode 2.
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.



Note that any contents highlighted in yellow mean FFS and to be discussed further.

Agreement:
· Rel-16 basic FGs are not basic FGs for UE supporting Rel-17 SL FGs. 
· FFS: How necessary Rel-16 FGs are handled, e.g. via pre-requisites of Rel-17 FGs or clarified in note column of Rel-17 FGs
· FFS: Necessary components in Rel-16 FGs should be added to Rel-17 FG components if an entire Rel-16 FG cannot be included as pre-requisites

Agreement:
· For Rel-17 SL Rx capabilities,
· Remove FG 32-1 from Rel-17 UE feature list
· Note: support of receiving NR sidelink of PSCCH/PSSCH, PSFCH, and S-SSB are reported by FG 15-1 (Receiving NR sidelink), FG 15-11 (PSFCH format 0), and FG 15-4 (Synchronization sources for NR sidelink), respectively
· FG 32-2 is kept as “Receiving NR sidelink of PSFCH/S-SSB” as follows

	32. NR_SL_enh
	32-2
	[Receiving NR sidelink of PSFCH/S-SSB only]
	1) UE can receive NR PSFCH/S-SSB only.
FFS whether to split the capabilities for PSFCH and S-SSB receptions as different FGs
FFS whether other components will be included
	None
	[Yes]
	[No]
	
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling. FFS: For UE supports NR sidelink, UE must indicate this FG is supported.



Note that any contents highlighted in yellow mean FFS and to be discussed further.

· FFS: If it exists, UE without NR SL reception supports none of FGs 15-14, 15-19, 15-22, 15-23, 15-24, 15-1, 15-11, 15-4, and 32-2.
· FFS number of simultaneous PSFCH receptions and/or transmissions and whether/how to report separately or jointly for inter-UE coordination and HARQ-ACK reporting



This contribution provides our views on the remaining FFS points of UE features for NR sidelink enhancement.

2. Discussion
2.1. FG 32-2 [1]
First of all, we think that there is no fundamental difference between PSFCH TX/RX for SL HARQ-ACK and PSFCH TX/RX for IUC of Scheme 2. So, it is not necessary to separately define the capability of “number of simultaneous PSFCH RXs and/or TXs” between these two operations. Also with this approach, it is possible for a UE to use all of this capability for SL HARQ-ACK TXs/RXs on a slot where IUC-related PSFCH TX/RX is not performed. For the candidate values of “number of simultaneous PSFCH RXs and/or TXs”, those defined in Rel-16 could be the baseline under the assumption that the PSFCH prioritization between SL HARQ-ACK and IUC of Scheme 2 will be controlled by the network (e.g., a (pre)configuration in which SL HARQ-ACK is always assumed to have a higher priority than IUC of Scheme 2).

Proposal 1: In terms of the capability of “number of simultaneous PSFCH receptions and/or transmissions”, there is no distinction between SL HARQ-ACK and IUC of Scheme 2, and the candidate values defined in Rel-16 is the baseline.

2.2. FG 32-4 [1]
Since the partial sensing is defined as using only a part of monitoring occasions of full sensing, it seems desirable for the former FG to have the latter FG (i.e., 15-3) as the prerequisite FG. By doing so, the FG of partial sensing can have the FG of receiving NR SL (i.e., 15-1), which is basically required for the sensing operation, as the prerequisite FG.

Proposal 2: The FG of transmitting NR SL Mode 2 with partial sensing (i.e., 32-4) has the FG of transmitting NR SL Mode 2 with full sensing (i.e., 15-3) as the prerequisite FG.

2.3. FG 32-5a [1]
In case of IUC of Scheme 1, even though the preferred and non-preferred resource sets may be beneficial in different scenarios, it does not necessarily mean that the FG for each resource set should be defined separately. Note that there is no significant difference in the fundamental processing required to derive/determine different types of resource sets, which is a factor that should be considered more important when defining a FG. 

Proposal 3: No need to define separate FGs between the preferred and non-preferred resource sets.

In terms of reducing the overhead of IUC and obtaining the latest updated IUC, we think that the feature of transmitting and receiving an explicit request for IUC is useful for both the preferred and non-preferred resource sets. Also there is no difference in the processing required to support the explicit requests between these two types of resource sets. As a result, our preference is to include “2) UE can transmit and received an explicit request for inter-UE coordination information of both preferred resource set and non-preferred resource set” as a component of FG 32-5a.

Proposal 4: Include “2) UE can transmit and received an explicit request for inter-UE coordination information of both preferred resource set and non-preferred resource set” as a component of FG 32-5a.

2.4. LTE UE features for Rel-17 NR sidelink enhancement
Further discussion is also necessary on whether to define LTE Rel-17 UE feature list for NR SL enhancement. We think that if this kind of feature is not introduced, the usability of Rel-17 NR SL enhancement mechanism will be lower compared to the case of Rel-16 NR V2X, which is not a desirable direction we should pursue. In this sense, our preference is to define LTE Rel-17 UE feature list for SL enhancement.

Proposal 5: Define LTE Rel-17 UE feature list for NR SL enhancement (i.e., FG 4-1/4-2/4-3/4-4 in [2]).

3. Conclusion
In this contribution, we discussed the remaining issues on UE features for NR sidelink enhancement in [1][2]. The following proposals are given.

Proposal 1: In terms of the capability of “number of simultaneous PSFCH receptions and/or transmissions”, there is no distinction between SL HARQ-ACK and IUC of Scheme 2, and the candidate values defined in Rel-16 is the baseline.

Proposal 2: The FG of transmitting NR SL Mode 2 with partial sensing (i.e., 32-4) has the FG of transmitting NR SL Mode 2 with full sensing (i.e., 15-3) as the prerequisite FG.

Proposal 3: No need to define separate FGs between the preferred and non-preferred resource sets.

Proposal 4: Include “2) UE can transmit and received an explicit request for inter-UE coordination information of both preferred resource set and non-preferred resource set” as a component of FG 32-5a.

Proposal 5: Define LTE Rel-17 UE feature list for NR SL enhancement (i.e., FG 4-1/4-2/4-3/4-4 in [2]).
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