[bookmark: OLE_LINK3]3GPP TSG RAN WG1 #115				R1-2311643
Chicago, US, November 13th – 17th, 2023

Source:	NTT DOCOMO, INC.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Title:	Discussion on UE features for NR SL evolution
[bookmark: Source]Agenda Item:	8.16.2
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
At the RAN1#114bis meeting [1], there was discussion on UE features for R18 SL evolution and the set of UE capabilities was updated. In this contribution, we share our further views on UE features for R18 SL evolution.


2. Discussion
2.1. SL-U
2.1.1. FG 47-k1 and FG 47-k3
	47. NR_SL_enh2
	47-k1
	SL channel access for dynamic channel access mode
	UE supports
1. SL Type 1 channel access and contention window size adjustment
2. SL Type 2A channel access
3. SL Type 2B channel access
4. SL Type 2C channel access
5. 20MHz LBT bandwidth
6. CP extension up to 1 symbol in 15kHz SCS if the UE supports 15 kHz SCS
7. CP extension up to 2 symbols in 30kHz SCS
[8. CP extension up to 2 symbols if the UE supports 60kHz SCS]

FFS whether to merge with 47-k3
	At least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	No
	UE does not support channel access for NR sidelink operation in shared spectrum.
	[Per band]
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling

[For UE supports NR SL in unlicensed spectrum where shared spectrum channel access must be used, UE must indicate this FG is supported]

	47. NR_SL_enh2
	47- k3
	Receiving UE to UE COT sharing information
	[1. UE supports monitoring SCI to read COT sharing information]

2. UE supports transmitting NR SL based on COT sharing information subject to COT sharing conditions

FFS whether to merge with 47-k1
	47-k1, 15-1, and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	No
	[No]
	UE does not support UE-to-UE COT sharing for NR sidelink operation in unlicensed spectrum.
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
	[Optional with capability signalling]

[For UE supports NR SL in unlicensed spectrum where shared spectrum channel access must be used, UE must indicate this FG is supported]



Basic FG / whether to merge these FGs
For FG 47-k1, the key issue is whether this FG is mandatory in SL-U or not. If channel access is essential by regulation, UE shall support FG 47-k1, which would be common understanding. However, there may be country/region where channel access is unnecessary for unlicensed spectrum. From this perspective, some companies do not prefer to define FG 47-k1 as a basic FG. For NR-U, where the same issue exists, scenarios are defined in 38.300 and they are referred to define a basic FG in restricted situations only with dynamic/semi-static channel access mode. We believe that the same way can be reused to converge this issue.
	This FG is a part of basic operation for following scenarios defined in TS38.300
Scenario A2, B, C, D and E with semi-static channel access mode

	NR Radio Access operating with shared spectrum channel access can support the following deployment scenarios:
-	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).



Then, our view on FG 47-k3 is that this FG should also be a basic FG with the same description. UE-to-UE COT sharing is a fundamental feature and if some UEs do not support this feature, COT initiating UE’s behaviors such as COT sharing for PSFCH TX or Type1 LBT blocking Option 2 do not work well. Whether FG 47-k3 is merged with FG 47-k1 is not important if this feature is mandatorily supported in the specific scenarios.
Remaining issues for FG 47-k1
For pre-requisite, basically it seems that the current description is valid, but why component 3 in 15-2/15-3 is explicitly excluded is unclear. FG 15-2 and FG 15-3 are FGs per band, so each component with respect to FR2 is automatically ignored for FR1 unlicensed spectrum. There would be no need to include component 3 in 15-2/15-3 in the exception. Besides, component-related aspect should be included not in pre-requisite column but in note column.
For cap per X, per band would be OK.
Remaining issues for FG 47-k3
For component 1, both of data reception based on SCI 2-A with COT-SI and COT-SI reception in SCI 2-A should be included in this FG.
For pre-requisite, the same concern as for FG 47-k1 is commented.
For report to gNB/UE, if this FG is a basic FG in the specific scenarios, both can be ‘NO’; otherwise, at least report to UE seems to be necessary for efficient UE-to-UE COT sharing in UC (while GC/BC is not the case due to ‘optional’).

Proposal 1: Update FG 47-k1 and FG 47-k3 as follows.
	47. NR_SL_enh2
	47-k1
	SL channel access for dynamic channel access mode
	UE supports
1. SL Type 1 channel access and contention window size adjustment
2. SL Type 2A channel access
3. SL Type 2B channel access
4. SL Type 2C channel access
5. 20MHz LBT bandwidth
6. CP extension up to 1 symbol in 15kHz SCS if the UE supports 15 kHz SCS
7. CP extension up to 2 symbols in 30kHz SCS
[8. CP extension up to 2 symbols if the UE supports 60kHz SCS]

FFS whether to merge with 47-k3
	At least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	No
	UE does not support channel access for NR sidelink operation in shared spectrum.
	[Per band]
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	Optional with capability signalling

[For UE supports NR SL in unlicensed spectrum where shared spectrum channel access must be used, UE must indicate this FG is supported]
This FG is a part of basic operation for NR SL in shared spectrum with dynamic channel access mode.

	47. NR_SL_enh2
	47- k3
	Receiving UE to UE COT sharing information
	1. UE supports SL-SCH reception based on SCI with COT sharing information
[1.2. UE supports monitoring SCI to read COT sharing information]
2.3. UE supports transmitting NR SL based on COT sharing information subject to COT sharing conditions

FFS whether to merge with 47-k1
	47-k1, 15-1, and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	No
	[No]
	UE does not support SCI with COT sharing information UE-to-UE COT sharing for NR sidelink operation in unlicensed spectrum.
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	[Optional without capability signalling]

[For UE supports NR SL in unlicensed spectrum where shared spectrum channel access must be used, UE must indicate this FG is supported]
This FG is a part of basic operation for NR SL in shared spectrum with dynamic channel access mode.




2.1.2. FG 47-k2
	47. NR_SL_enh2
	47- k2
	SL multi-channel access for dynamic channel access mode
	1. UE supports multi-channel access procedures for PSSCH transmission in multiple RB sets
2. UE supports Type A and Type B multi-channel access procedures for concurrent PSFCH transmissions in multiple RB sets
[3. UE supports Type A and Type B multi-channel access procedures for concurrent S-SSB transmissions in multiple RB sets]
4) UE supports multi-channel access procedure on N channel(s) with 20MHz LBT bandwidth for each channel. Candidate values of N: {2, 3, 4, 5}

	47-k1, 15-11, and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	[No]
	UE does not support multi-channel access in dynamic channel access mode for NR sidelink operation in shared spectrum.
	[Per band / Per UE or Per FS (for 20MHz BW only UE)]
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling


For component 2, a TP was agreed to clarify that 4.5.6.3 of 37.213 as well as Type A and Type B multi-channel access procedures can be applied to PSFCH transmissions in multiple RB sets. This should be reflected here.
For component 3, a TP was agreed to clarify that 4.5.6.3 of 37.213 is applied to S-SSB transmissions in multiple RB sets. This should be reflected here.
For pre-requisite, the same concern as for FG 47-k1 is commented. Besides, 15-4 is necessary for the confirmed component 3.
For report to UE, ‘No’ would be OK; we do not see any motivation to report this FG to other UEs.
For cap per X, per band would be OK as for FG 47-k1.

Proposal 2: Update FG 47-k2 as follows.
	47. NR_SL_enh2
	47- k2
	SL multi-channel access for dynamic channel access mode
	1. UE supports multi-channel access procedures for PSSCH transmission in multiple RB sets
2. UE supports Type A and Type B multi-channel access procedures for concurrent PSFCH transmissions in multiple RB sets
[3. UE supports Type A and Type B multi-channel access procedures for concurrent S-SSB transmissions in multiple RB sets]
4) UE supports multi-channel access procedure on N channel(s) with 20MHz LBT bandwidth for each channel. Candidate values of N: {2, 3, 4, 5}

	47-k1, 15-11, 15-4, and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	[No]
	UE does not support multi-channel access in dynamic channel access mode for NR sidelink operation in shared spectrum.
	[Per band / Per UE or Per FS (for 20MHz BW only UE)]
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	Optional with capability signalling




2.1.3. FG 47-k4
	47. NR_SL_enh2
	47-k4
	Transmitting UE to UE COT sharing information
	1. UE supports using ue-toUE-COT-SharingED-Threshold for Type 1 channel access for UE to UE COT sharing
2. UE supports indicating in SCI COT sharing information
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	No
	[No]
	UE does not support UE-to-UE COT sharing for NR sidelink operation in unlicensed spectrum.
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling


For pre-requisite, the same concern as for FG 47-k1 is commented.
For report to gNB/UE, both can be ‘NO’. No motivation to report this FG to gNB/UE can be found. For gNB scheduler, whether to share COT to other UE is up to COT initiating UE, which means that SL scheduling for multiple UEs assuming COT sharing may not work well. Based on this perspective, report to gNB would be meaningless. For other UE, no specific behavior corresponding to support of this FG is specified / would be performed by UE implementation.
For note, the current one would be OK without any change.

Proposal 3: Update FG 47-k4 as follows.
	47. NR_SL_enh2
	47-k4
	Transmitting UE to UE COT sharing information
	1. UE supports using ue-toUE-COT-SharingED-Threshold for Type 1 channel access for UE to UE COT sharing
2. UE supports indicating in SCI COT sharing information
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	No
	[No]
	UE does not support to share an initiating COT to other UEs UE-to-UE COT sharing for NR sidelink operation in unlicensed spectrum.
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	Optional without capability signalling




2.1.4. FG 47-k6
	47. NR_SL_enh2
	47-k6
	Type1 LBT blocking Option 1
	UE supports
1. avoid selection of N consecutive resource(s) before a reserved resource when the L1 SL priority value for the transmission is higher than the L1 SL priority value of the reserved resource. It is up to UE whether to do it
2. avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. It is up to UE whether to do it
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	No
	UE does not support Type1 LBT blocking Option 1
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling


For pre-requisite, the same concern as for FG 47-k1 is commented. Besides, this UE behavior is mode 2 RA-specific. FG 15-25 should not be included here.

Proposal 4: Update FG 47-k6 as follows.
	47. NR_SL_enh2
	47-k6
	Type1 LBT blocking Option 1
	UE supports
1. avoid selection of N consecutive resource(s) before a reserved resource when the L1 SL priority value for the transmission is higher than the L1 SL priority value of the reserved resource. It is up to UE whether to do it
2. avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. It is up to UE whether to do it
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	No
	UE does not support Type1 LBT blocking Option 1
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling




2.1.5. FG 47-k7
	47. NR_SL_enh2
	47-k7
	Type1 LBT blocking Option 2
	UE supports
1. If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [when the L1 SL priority value for the transmission is higher than the L1 SL priority value of the reserved resource], UE prioritize / select resource(s) in the slot(s) for transmission. It is up to UE whether to do it
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	No
	UE does not support Type1 LBT blocking Option 2
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling


For component 1, removal of the priority part was agreed in WI agenda. Accordingly the yellow-highlighted text above is removed.
For pre-requisite, the same concern as for FG 47-k1 is commented. Besides, this UE behavior is mode 2 RA-specific. FG 15-25 should not be included here.

Proposal 5: Update FG 47-k7 as follows.
	47. NR_SL_enh2
	47-k7
	Type1 LBT blocking Option 2
	UE supports
1. If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [when the L1 SL priority value for the transmission is higher than the L1 SL priority value of the reserved resource], UE prioritize / select resource(s) in the slot(s) for transmission. It is up to UE whether to do it
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	No
	UE does not support Type1 LBT blocking Option 2
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling




2.1.6. FG 47-m1
	47. NR_SL_enh2
	47-m1
	Interlace RB-based SL transmission/reception
	1. UE supports interlace RB-based SL transmissions for the physical layer channels that it is capable of transmit
2. UE supports interlace RB-based SL receptions for the physical layer channels that it is capable of receive
	47-k1, at least one of [15-25 except Component 3 and 4 in 15-2] and [15-3 except Component 3]
	Yes
	No
	UE does not support Interlace RB-based PSCCH/PSSCH/PSFCH transmission/reception
	Per band
	N/A
	N/A
	
	This is the basic FG for NR sidelink in shared spectrum, where PSD and/or OCB requirements are defined by regulation.
	Optional with capability signalling

For UE supports NR sidelink in shared spectrum, where PSD and/or OCB requirements are defined by regulation, UE must indicate this FG is supported.


For pre-requisite, the same concern as for FG 47-k1 is commented.

Proposal 6: Update FG 47-m1 as follows.
	47. NR_SL_enh2
	47-m1
	Interlace RB-based SL transmission/reception
	1. UE supports interlace RB-based SL transmissions for the physical layer channels that it is capable of transmit
2. UE supports interlace RB-based SL receptions for the physical layer channels that it is capable of receive
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	No
	UE does not support Interlace RB-based PSCCH/PSSCH/PSFCH transmission/reception
	Per band
	N/A
	N/A
	
	This is the basic FG for NR sidelink in shared spectrum, where PSD and/or OCB requirements are defined by regulation.

Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	Optional with capability signalling

For UE supports NR sidelink in shared spectrum, where PSD and/or OCB requirements are defined by regulation, UE must indicate this FG is supported.




2.1.7. FG 47-m3
	47. NR_SL_enh2
	47-m3
	Transmitting PSCCH/PSSCH from 2nd starting symbol in a slot 
	1. UE supports transmitting PSCCH/PSSCH from 2nd starting symbol in a slot in addition to the first starting symbol
	47-k1, at least one of [15-25 except Component 3 and 4 in 15-2] and [15-3 except Component 3]
	No
	No
	UE transmits PSCCH/PSSCH only from 1st starting symbol in a slot
	Per band
	N/A
	N/A
	
	
	Optional without capability signalling


For pre-requisite, the same concern as for FG 47-k1 is commented.
For cap per X, per band would be OK.

Proposal 7: Update FG 47-m3 as follows.
	47. NR_SL_enh2
	47-m3
	Transmitting PSCCH/PSSCH from 2nd starting symbol in a slot 
	1. UE supports transmitting PSCCH/PSSCH from 2nd starting symbol in a slot in addition to the first starting symbol
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	No
	No
	UE transmits PSCCH/PSSCH only from 1st starting symbol in a slot
	Per band
	N/A
	N/A
	
	Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	Optional without capability signalling




2.1.8. FG 47-m4
	47. NR_SL_enh2
	47-m4
	Receiving PSCCH/PSSCH from 2nd starting symbol in a slot 
	1. UE supports receiving PSCCH/PSSCH transmitted from 2nd starting symbol in a slot in addition to the first starting symbol
2. UE can monitor a total up to X PSCCHs in a slot in the 1st and 2nd starting symbols
	[15-1 except Component 5]
	No
	No
	UE receives PSCCH/PSSCH transmitted only from 1st starting symbol in a slot
	Per band
	N/A
	N/A
	
	[This is the basic FG for NR sidelink in unlicensed spectrum.]

The value X is the same as the reported value in FG 15-1
	[Optional without capability signalling]

[For UE supports NR sidelink in unlicensed spectrum, UE must indicate this FG is supported.]


At first, on whether this FG is basic cap for SL-U, we believe that this reception behavior should be mandatory in SL-U; otherwise, availability of the 2nd starting symbol becomes meaningless (e.g., data transmission is ignored by RX UE(s)) or rather may lead to performance degradation compared to a RP without the 2nd starting symbol (e.g., reservation information is ignored by other UE(s)). In this case, report to UE is correspondingly unnecessary. Meanwhile, if this FG is not a basic FG, report to UE should be defined so that at least unicast data transmission UE can know whether the reception UE can receive TX from the 2nd starting symbol and can decide whether TX from the 2nd starting symbol is performed or not.
For pre-requisite, the same concern as for FG 47-k1 is commented.
For cap per X, per band would be OK.

Proposal 8: Update FG 47-m4 as follows.
	47. NR_SL_enh2
	47-m4
	Receiving PSCCH/PSSCH from 2nd starting symbol in a slot 
	1. UE supports receiving PSCCH/PSSCH transmitted from 2nd starting symbol in a slot in addition to the first starting symbol
2. UE can monitor a total up to X PSCCHs in a slot in the 1st and 2nd starting symbols
	[15-1 except Component 5]
	No
	No
	UE receives PSCCH/PSSCH transmitted only from 1st starting symbol in a slot
	Per band
	N/A
	N/A
	
	[This is the basic FG for NR sidelink in unlicensed spectrum.]

The value X is the same as the reported value in FG 15-1
	[Optional without capability signalling]

[For UE supports NR sidelink in unlicensed spectrum, UE must indicate this FG is supported.]
This FG is a part of basic operation for NR SL in shared spectrum with dynamic channel access mode.




2.1.9. FG 47-m5
	47. NR_SL_enh2
	47-m5
	Multiple PSFCH occasions per PSCCH/PSSCH
	1. UE supports PSFCH transmission/reception on N PSFCH occasion(s) per PSCCH/PSSCH
	15-11, 47-k1
	Yes
	No
	UE supports only one PSFCH occasion per PSCCH/PSSCH transmission
	Per band
	N/A
	N/A
	
	Candidate values for N are {1,2,3,4}

The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling


For prerequisite, the current description seems to be OK.
For cap per X, per band would be OK.

Proposal 9: Update FG 47-m5 as follows.
	47. NR_SL_enh2
	47-m5
	Multiple PSFCH occasions per PSCCH/PSSCH
	1. UE supports PSFCH transmission/reception on N PSFCH occasion(s) per PSCCH/PSSCH
	15-11, 47-k1
	Yes
	No
	UE supports only one PSFCH occasion per PSCCH/PSSCH transmission
	Per band
	N/A
	N/A
	
	Candidate values for N are {1,2,3,4}

The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling




2.1.10. FG 47-m6
	47. NR_SL_enh2
	47-m6
	Transmitting SSB repetitions within one RB set
	1. UE supports transmitting S-PSS/S-SSS/PSBCH multiple times by repetition in frequency domain within one RB set

FFS whether to define the supported maximum number of repetitions in frequency domain within one RB set

FFS whether/how to introduce Rx capability 
	15-4, 47-k1
	No
	No
	UE does not support transmitting S-PSS/S-SSS/PSBCH multiple times by repetition in frequency domain within one RB set
	Per band
	N/A
	N/A
	
	This is the basic FG for NR sidelink in shared spectrum where PSD and/or OCB requirements are defined by regulation.

[It is up to UE implementation whether S-SSB RX UE monitors more than one S-SSB repetition in frequency domain within one RB set as long as RAN4 requirements are satisfied]

[The signaling is only expected for a band where shared spectrum channel access must be used.]
	[Optional without capability signalling]

For UE supports NR sidelink in unlicensed spectrum where PSD and/or OCB requirements are defined by regulation, UE must support this FG.


For the 1st FFS, why the max number should be defined is unclear. S-SSB repetition structure in frequency domain within one RB set is (pre-)configured per SL-BWP. In a regulation, any correspondingly (pre-)configured structure needs to be supported by all UEs; otherwise, some UEs cannot perform S-SSB TX in the SL-BWP due to non-support of the (pre-)configured structure.
For the 2nd FFS and the 1st yellow-highlighted note, required RX-UE’s behavior is to receive a single S-SSB. Repeated S-SSB is unnecessary from RX-UE perspective, thus there is no need to introduce RX capability.
For prerequisite, the current description seems to be OK.
For report to gNB, it can be ‘NO’. No motivation to report this FG to gNB can be found assuming this FG is a basic FG under regulation requirements.
For cap per X, per band would be OK.
For the 2nd yellow-highlighted note, there is no reason to support this UE behavior in licensed/ITS spectrum.

Proposal 10: Update FG 47-m6 as follows.
	47. NR_SL_enh2
	47-m6
	Transmitting SSB repetitions within one RB set
	1. UE supports transmitting S-PSS/S-SSS/PSBCH multiple times by repetition in frequency domain within one RB set

FFS whether to define the supported maximum number of repetitions in frequency domain within one RB set

FFS whether/how to introduce Rx capability 
	15-4, 47-k1
	No
	No
	UE does not support transmitting S-PSS/S-SSS/PSBCH multiple times by repetition in frequency domain within one RB set
	Per band
	N/A
	N/A
	
	This is the basic FG for NR sidelink in shared spectrum where PSD and/or OCB requirements are defined by regulation.

[It is up to UE implementation whether S-SSB RX UE monitors more than one S-SSB repetition in frequency domain within one RB set as long as RAN4 requirements are satisfied]

[The signaling is only expected for a band where shared spectrum channel access must be used.]
	[Optional without capability signalling]

For UE supports NR sidelink in unlicensed spectrum where PSD and/or OCB requirements are defined by regulation, UE must support this FG.




2.1.11. FG 47-m8
	47. NR_SL_enh2
	47-m8
	Transmitting S-SSB on additional S-SSB occasion(s)
	1. UE supports transmitting S-SSB on additional S-SSB occasion(s)

FFS whether/how to introduce Rx capability
	15-4, 47-k1
	No
	No
	UE does not support transmitting S-SSB on additional S-SSB occasion(s)
	Per band
	N/A
	N/A
	
	
	[Optional without capability signalling]


For the FFS, RX capability is necessary. The additional S-SSB transmission is introduced so that RX-UE receives it and uses the receiving signal for synchronization purpose. That is, the logic is different from that for FG 47-m6. Besides, even normal S-SSB RX capability exists from R16 sidelink. Defining capability of S-SSB RX is not strange. With respect to merged/separate FG, merged FG is proposed but separate FGs are also considerable.
For prerequisite, the current description seems to be OK.
For report to gNB/UE, report to gNB should be ‘YES’ and report to UE should be ‘NO’. Report to gNB is beneficial for appropriate scheduling e.g., scheduling based on whether COT can be maintained across S-SSB or not.
For cap per X, per band would be OK.

Proposal 11: Update FG 47-m8 and introduce reception capability as follows.
	47. NR_SL_enh2
	47-m8
	Transmitting/receiving S-SSB on additional S-SSB occasion(s)
	1. UE supports transmitting/receiving S-SSB on additional S-SSB occasion(s)

FFS whether/how to introduce Rx capability
	15-4, 47-k1
	No
	No
	UE does not support transmitting/receiving S-SSB on additional S-SSB occasion(s)
	Per band
	N/A
	N/A
	
	
	[Optional without capability signalling]




2.1.12. New FGs
It seems that FG for contiguous RB-based PSCCH/PSSCH structure is missing from the list. For S-SSB, S-SSB transmissions in more than one RB-set is one additional mechanism that was agreed at the previous meeting. Corresponding FG would be necessary.
Besides, the following agreements were reached at the previous meeting. Corresponding components/FGs will be introduced based on the agreement.
	Agreement
· Support PSFCH transmission over contiguous and non-contiguous RB sets
· Support S-SSB transmission over contiguous and non-contiguous RB sets
· Support of PSFCH/S-SSB transmission over contiguous and/or non-contiguous RB sets is subject to UE capability(ies)


Regarding mode 1 resource allocation, two additional mechanism was agreed: 1) DCI 3_0/CG type 1 for SL-U, 2) SL HARQ feedback on UL based on LBT failure. A new FG for them would be necessary.

Proposal 12: Add the following FGs for SL-U.
	47. NR_SL_enh2
	47-m2
	Contiguous RB-based PSCCH/PSSCH transmission
	1. UE supports avoidance of PSCCH transmission in sub-channel(s) including intra-cell guard band
	
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

For UE supports NR sidelink in unlicensed spectrum, where PSD and/or OCB requirements are not defined by regulation, UE must indicate this FG is supported.

	47. NR_SL_enh2
	47-m9
	S-SSB transmissions in more than one RB set in case of contiguous RB sets
	1. Support of S-SSB repetition transmission in more than one RB set where the RB sets are contiguous
	
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling

	47. NR_SL_enh2
	47-m9a
	S-SSB transmissions in more than one RB set in case of non-contiguous RB-sets
	1. Support of S-SSB repetition transmission in more than one RB set where the RB sets are non-contiguous
	47-m9
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling

	47. NR_SL_enh2
	47-m10
	PSFCH transmissions in more than one RB set in case of contiguous RB-sets
	1. Support of multiple PSFCH transmissions in more than one RB set where the RB sets are contiguous
	
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling

	47. NR_SL_enh2
	47-m10a
	PSFCH transmissions in more than one RB set in case of non-contiguous RB-sets
	1. Support of multiple PSFCH transmissions in more than one RB set where the RB sets are non-contiguous
	47-m10
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling

	47. NR_SL_enh2
	47-m11
	Sidelink mode 1 resource allocation in shared spectrum
	1. Support of transmitting interlaced RB-based PSCCH/PSSCH based on mode 1 resource allocation
2. Support of reporting NACK to gNB when transmitting PSCCH/PSSCH on scheduled resource(s) is failed due to LBT failure
	
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling





2.2. LTE/NR co-channel coexistence
For SL LTE/NR co-channel coexistence, the following agreements were made in the previous meeting. The yellow highlighted parts were not agreed yet.
Agreement
· FG 47-s1 is updated as follows
	47. NR_SL_enh2
	47-s1
	Transmission/Reception using dynamic resource pool sharing 
	1) Avoidance of NR PSCCH/PSSCH/PSFCH overlapping with EUTRA SL resources in dynamic resource pool sharing using LTE sidelink resource reservation information in NR mode2 resource (re)selection

2) UE supports NR sidelink PSCCH/PSSCH/ [PSFCH] TXs and RXs in a resource pool in 15kHz and/or 30kHz SCSs and uses the SCS that is (pre)configured for a SL BWP. Candidate value sets: {[15KHz, 30kHz, both]}
FFS Rx capability including supported SCS
	[15-3, 15-6, 15-11]
	Yes
	No
	UE does not support transmission/reception using dynamic resource pool sharing
	[Per band]
	N/A
	N/A
	
	[UE supports EUTRA mode 4 SL in the same band]

FFS whether to introduce some restriction on the SCS
	Optional with capability signalling



Agreement
· Add following note in FG 47-s1
· Component 2 does not imply that two different SCSs can be (pre)configured simultaneously in a SL BWP

For the remaining unagreed parts, our views are following:
On prerequisite FG, we support “15-3”, “15-6” and “15-11” also “15-1”. In dynamic resource pool sharing, a UE supporting the 47-s1 FG shall support these FGs otherwise the UE cannot work properly, which result in impacting the performance of other SL UEs and breaking SL mode 2 system. In the previous meeting, the description regarding SL reception was added in the FG’s name and component 2, thus it is natural to consider the support for 15-1 FG (Receiving NR sidelink) as the assumption. 
For type (per X), support “band”. There seems no other reasonable alternative considering the companies’ views and inputs in the previous meeting.
For note, we believe the note of “UE supports EUTRA mode 4 SL in the same band” is needed. It is a common understand in RAN1 that only Type A device that has both of LTE and NR modules will be supported as NR SL UE in dynamic resource pool sharing as shown the below working assumption, thus the UE supporting this FG shall also support LTE mode 4 SL in the same band as NR.
	Working assumption at RAN1#110
Co-channel coexistence between LTE SL and NR SL is supported for device type A. Device type A contains both LTE SL and NR SL modules. For device type A, the NR SL module may use the sensing and resource reservation information shared by the LTE SL module.



Proposal 13: Update FG for SL LTE/NR co-channel coexistence as follows.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	47. NR_SL_enh2
	47-s1
	Transmission/Reception using dynamic resource pool sharing 
	1) Avoidance of NR PSCCH/PSSCH/PSFCH overlapping with EUTRA SL resources in dynamic resource pool sharing using LTE sidelink resource reservation information in NR mode2 resource (re)selection

2) UE supports NR sidelink TXs and RXs in a resource pool in 15kHz and 30kHz SCSs and uses the SCS that is (pre)configured for a SL BWP. 
	[15-1, 15-3, 15-6, 15-11]
	Yes
	No
	UE does not support transmission/reception using dynamic resource pool sharing
	[Per band]
	N/A
	N/A
	
	[UE supports EUTRA mode 4 SL in the same band]

Component 2 does not imply that two different SCSs can be (pre)configured simultaneously in a SL BWP
	Optional with capability signalling




2.3. SL-CA
For SL-CA, the following agreement was made in the previous meeting. The yellow highlighted parts were not agreed yet.

Agreement
· Introduce following FGs
	47. NR_SL_enh2
	47-v1
	NR SL communication with SL CA
	1) UE supports transmitting/receiving PSCCH/PSSCH/PSFCH simultaneously over multiple X SL carriers: FFS candidate values for X
FFS whether to report following
· Maximum number of simultaneous PSCCH/PSSCH TX/RX
· Maximum number of  non-overlapping RBs per slot across all carriers the UE can attempt to decode

2) UE can adjust the transmission power of the PSCCH/PSSCH/PSFCH across aggregated carriers such that its total transmission power does not exceed the maximum transmission power.

FFS whether/how to merge FG for SL-CA
	[15-3, 15-11]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	
	Optional with capability signalling

	47. NR_SL_enh2
	47-v2
	Synchronization for SL CA with single or multiple carrier S-SSB transmission/reception
	1) UE supports transmitting/receiving S-SSB on [one selected or] all SL synchronization carrier with the same sync reference from Set-B
FFS whether to report followings
· Maximum number X of simultaneous S-SSB TX
· Maximum number of simultaneous S-SSB RX

2) UE can adjust the transmission power of the S-SSB across aggregated carriers such that its total transmission power does not exceed the maximum transmission power.

FFS whether/how to merge FG for SL-CA
	47-v1, [15-4]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	
	Optional with capability signalling

	47. NR_SL_enh2
	47-v3
	PSFCH for SL CA
	1) UE supports receiving up to X PSFCH resources in a slot over multiple SL carriers
2) UE supports transmitting up to Y PSFCH resources in a slot over multiple SL carriers

[3) UE can adjust the transmission number of PSFCH across aggregated carriers such that its total transmission number does not exceed the maximum transmission power.]

FFS whether/how to merge FG for SL-CA
	47-v1, [15-11]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	Candidate values for X are {FFS}

Candidate values for Y are {FFS}
	Optional with capability signalling



In FG 47-v1, on the FFS parts of “whether to report following”, we believe these capabilities are not needed. There are the legacy UE capabilities to indicate the support of the number of PSCCHs (denoted as X1 here) RX and the number of RBs (denoted as Y1 here) per slot in a carrier. In this sense, the capability to support X carriers in FG 47-v1 should mean to support X*X1 PSCCHs RX and X*Y1 RBs per a slot in aggregated carriers, otherwise the support of X carriers should not be indicated. This is because it is said “no consideration for limited transmission and reception capability” in WID as shown below. It is a kind of limited TX/RX capability to support X carriers and X1 PSCCHs RX in a carrier, but not to support X*X1 PSCCHs RX in aggregated carriers, which results that optimal per-carrier operation without any consideration (e.g., the enhancement of resource exclusion for limited TX capability in LTE SL-CA) would not work. 
In our understanding, the candidate values for X would be 2 to the maximum number of configurable SL carriers 8 according to Rel-18 RAN2 discussion as shown below. Although only “SL_n47B” which means 2 carriers CA seems to be supported in RAN4 discussion, we think it is better to follow the RAN2’ s signaling design in a discussion on UE capabilities.
	sl-FreqInfoListSizeExt-v18xy         SEQUENCE (SIZE (1..maxNrofFreqSL-1-r18)) OF SL-FreqConfigCommon-r16    OPTIONAL,    -- Need R

maxNrofFreqSL-1-r18                     INTEGER ::= 7       -- Maximum number of carrier frequency for NR sidelink communication minus 1



	Agreement at RAN#99
List of restrictions in order to minimize WG efforts to support a basic version of SL CA in Rel-18.
· Only Mode 2 operation
· Intra-band CA only in FR1 ITS band (i.e., Band n47)
· Same subcarrier spacing (SCS) among CA carriers to avoid resource selection enhancements and AGC issues
· Time resources for PSFCH are aligned among the carriers for CA
· No enhancement related to SCI transmissions on PSCCH/PSSCH, PSFCH transmission, RSRP feedback, CSI feedback and congestion control compared to Rel-16 (i.e., per-carrier operation)
· SL resource indication remains to be per-resource pool and per-carrier basis (no cross-carrier scheduling in SCI)
· UE transmits SL HARQ feedback on the same carrier on which it receives the associated PSSCH
· No consideration for limited transmission and reception capability
· No primary/secondary carrier differentiation
· Reuse the LTE sidelink CA design for the following aspects:
· Sidelink carrier (re-)selection, synchronization of aggregated carriers, Tx power split for simultaneous sidelink transmissions, packet duplication
· The CA band combination work in RAN4 is limited to intra-band contiguous CA in Rel-18.
· Note: The SL CA work in Rel-18 mainly targets some V2X use cases



In FG 47-v2, these capabilities are not needed for the same reason as in FG 47-v1. In the legacy LTE SL-CA, only the capability to support one or multiple carrier(s) configured as synchronization carriers and aggregated carriers is defined. In this sense, the capability to support X carriers in FG 47-v1 and ‘multiple’ in FG 47-v2 implicitly means to support equal to or more than X S-SSB transmissions. For the candidate of component 1, the candidate value for LTE SL-CA should be reused, i.e., {single, multiple}.
For the reception of S-SSB in SL-CA, we think that UE does not need to receive multiple S-SSBs simultaneously according to the current LTE agreements/specifications (as shown below red texts) and the agreement for Rel-18 NR SL to reuse LTE SL-CA, thus capabilities related to simultaneous reception of multiple S-SSBs are not needed. 
	Agreement at RAN1#91 (for LTE SL-CA)
· Higher layers can configure set of carrier(s) (Set-A) that can potentially be used as the synchronization carrier for the potential carriers configured for Tx and Rx for CA
· If this set is empty, Rel-14 independent synchronization is used per carrier
· RAN1 assumes that carriers can only be aggregated in this behavior if they use the same synchronization reference (e.g. GNSS, or same eNodeB)
· If this set is non-empty:
· Set-A must be a subset of the set of potential carriers configured for Tx and Rx for CA
· Note: this includes the case when Set-A is the same as the set of potential carriers configured for Tx and Rx for CA
· Note: At any given time, the UE may not be capable of reception and/or transmission on one or more of the configured synchronization carriers due to limited Rx and/or Tx chains
· UE determines the available set of synchronization carriers (Set-B) as the subset of Set-A based on the carriers which the UE is currently aggregating.
· Note: This does not exclude the UE implementation or proper higher layer configuration that allows Set-B to be the same or a subset of Set-A by choosing the carriers its aggregating.
· Within the Set-B of available set of synchronization carriers: 
· If no potential synchronization carrier is present, Rel-14 behaviour of independent synchronization per carrier is assumed.
· If only one potential synchronization carrier is present, UE shall use derive time/frequency of all the aggregated carriers from the synchronization reference of the synchronization carrier.
· If two or more potential synchronization carriers are present, FFS how the UE selects one of the carrier to be used as the synchronization carrier.
· The following working assumption is confirmed in the context of this agreement
· From the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers
· When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned
· 
· Working assumption: From the receiving UE perspective, a single synchronization reference is used for reception of all aggregated carriers
· This does not preclude UE to monitor different synchronization sources on the different carriers
· Note that the terminology used in this agreement (e.g. synchronization carrier, Set-A, Set-B) are limited to this agreement.

Agreement at RAN1#92 (for LTE SL-CA)
· Working assumption is confirmed that, from the perspective of the receiving UE, a single synchronization reference is used for reception of all aggregated carriers at a given time. 
Agreement
· If two or more potential synchronization carriers are present in Set-B, select the carrier in Set-B with highest Rel-14 priority sync reference. Carrier is not reselected unless synchronization is lost. Rel-14 procedure applies to the selected carrier.
· A UE may assume that the configuration for sync reference priority is the same across all the aggregated carriers in CA. 



In FG 47-v3, the component 3 is not need because the UE procedure/behavior described in the components 3 is part of that described in the component 2 in 47-v1 for PSFCH.
On the candidate values for X and Y in 47-v3 FG, they shall highly depend on the number of supported carriers and the legacy value of supported PSFCH RX (N) and TX (M) in a carrier, respectively. Following the guidance of “no consideration for limited TX/RX capability “, our original thinking was not to define such capabilities, and UE should support “X” PSFCH RXs in aggregated carriers which is the product of the number of supported carriers and the number of N. At now, if so, we understand the concern that UE supporting 64 PSFCH RXs in a carrier shall support 128 PSFCH RXs for Rel-18 SL-CA (assuming 2 carriers). This kind of strict specification may prevent SL UEs from supporting more carriers, more numbers of PSFCH RXs in a carrier or SL-CA, which is not desirable situation in practical. Therefore, we are relatively open to the actual values of X and Y that can be decided mainly from UE implementation perspective as long as they are not too small value i.e., supporting at least the value that equals or more than the supported value in a carrier.

Regarding the FFS whether/how to merge FGs for SL-CA, we are open to either merging three FGs into one FG or defining all FGs as the basic capability for Rel-18 NR SL-CA. In our understand, the point is that all UEs supporting Rel-18 NR SL-CA shall support all features described in three FGs. How to divide the features to FGs is not an important issue. We slightly prefer to keep the current FGs with the note of “This is the basic FG for NR SL CA”.
On Prerequisite feature groups, we support the current formulation without brackets. It is natural to assume that the corresponding FGs are supported for a single carrier. With our assumption that all features are basic FGs for SL-CA, it seems unnecessary to say that FG 47-v1 is the prerequisite FG in FG 47-v2 and FG 47-v3.
On need for the gNB to know if the feature is supported, we believe all features should be reported. These capabilities are useful for gNB to determine whether/how to (re-)configure carriers for SL communication and carriers for synchronization as SL CA operation.
On need for PC5 UE capability signaling, we think it’s not needed. In our understand, without these capabilities, sidelink carrier (re-)selection for SL CA would be performed properly for unicast SL communication.

Proposal 14: Update FGs for SL-CA as follows.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	47. NR_SL_enh2
	47-v1
	NR SL communication with SL CA
	1) UE supports transmitting/receiving PSCCH/PSSCH/PSFCH simultaneously over multiple X SL carriers: FFS candidate values for X
FFS whether to report following
· Maximum number of simultaneous PSCCH/PSSCH TX/RX
· Maximum number of  non-overlapping RBs per slot across all carriers the UE can attempt to decode

2) UE can adjust the transmission power of the PSCCH/PSSCH/PSFCH across aggregated carriers such that its total transmission power does not exceed the maximum transmission power.

1) FFS whether/how to merge FG for SL-CA
	[15-3, 15-11]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	This is the basic FG for NR SL CA

Candidate values for X are {2, 3, 4, 5, 6, 7, 8}
	Optional with capability signalling

For UE supports NR SL CA, UE must indicate this FG is supported

	47. NR_SL_enh2
	47-v2
	Synchronization for SL CA with single or multiple carrier S-SSB transmission/reception
	1) UE supports transmitting/receiving S-SSB on [one selected or] all SL synchronization carrier(s) with the same sync reference from Set-B
FFS whether to report followings
· Maximum number X of simultaneous S-SSB TX
· Maximum number of simultaneous S-SSB RX

2) UE can adjust the transmission power of the S-SSB across aggregated carriers such that its total transmission power does not exceed the maximum transmission power.

1) FFS whether/how to merge FG for SL-CA
	47-v1, [15-4]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	This is the basic FG for NR SL CA

Candidate values for component 1 are {single, multiple}
	Optional with capability signalling

For UE supports NR SL CA, UE must indicate this FG is supported

	47. NR_SL_enh2
	47-v3
	PSFCH for SL CA
	1) UE supports receiving up to X PSFCH resources in a slot over multiple SL carriers
2) UE supports transmitting up to Y PSFCH resources in a slot over multiple SL carriers

[3) UE can adjust the transmission number of PSFCH across aggregated carriers such that its total transmission number does not exceed the maximum transmission power.]

1) FFS whether/how to merge FG for SL-CA
	47-v1, [15-11]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	This is the basic FG for NR SL CA

Candidate values for X are {“the value at least equals or more than supported N” in FG 15-11 to FFS}

Candidate values for Y are {“the value at least equals or more than supported M in FG 15-11” to FFS}
	Optional with capability signaling

For UE supports NR SL CA, UE must indicate this FG is supported




3. Conclusion
In this contribution, we presented our views on Rel-18 UE features for NR SL evolution. Based on the discussion in this contribution, following proposals were made.

Proposal 1: Update FG 47-k1 and FG 47-k3 as follows.
	47. NR_SL_enh2
	47-k1
	SL channel access for dynamic channel access mode
	UE supports
1. SL Type 1 channel access and contention window size adjustment
2. SL Type 2A channel access
3. SL Type 2B channel access
4. SL Type 2C channel access
5. 20MHz LBT bandwidth
6. CP extension up to 1 symbol in 15kHz SCS if the UE supports 15 kHz SCS
7. CP extension up to 2 symbols in 30kHz SCS
[8. CP extension up to 2 symbols if the UE supports 60kHz SCS]

FFS whether to merge with 47-k3
	At least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	No
	UE does not support channel access for NR sidelink operation in shared spectrum.
	[Per band]
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	Optional with capability signalling

[For UE supports NR SL in unlicensed spectrum where shared spectrum channel access must be used, UE must indicate this FG is supported]
This FG is a part of basic operation for NR SL in shared spectrum with dynamic channel access mode.

	47. NR_SL_enh2
	47- k3
	Receiving UE to UE COT sharing information
	1. UE supports SL-SCH reception based on SCI with COT sharing information
[1.2. UE supports monitoring SCI to read COT sharing information]
2.3. UE supports transmitting NR SL based on COT sharing information subject to COT sharing conditions

FFS whether to merge with 47-k1
	47-k1, 15-1, and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	No
	[No]
	UE does not support SCI with COT sharing information UE-to-UE COT sharing for NR sidelink operation in unlicensed spectrum.
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	[Optional without capability signalling]

[For UE supports NR SL in unlicensed spectrum where shared spectrum channel access must be used, UE must indicate this FG is supported]
This FG is a part of basic operation for NR SL in shared spectrum with dynamic channel access mode.



Proposal 2: Update FG 47-k2 as follows.
	47. NR_SL_enh2
	47- k2
	SL multi-channel access for dynamic channel access mode
	1. UE supports multi-channel access procedures for PSSCH transmission in multiple RB sets
2. UE supports Type A and Type B multi-channel access procedures for concurrent PSFCH transmissions in multiple RB sets
[3. UE supports Type A and Type B multi-channel access procedures for concurrent S-SSB transmissions in multiple RB sets]
4) UE supports multi-channel access procedure on N channel(s) with 20MHz LBT bandwidth for each channel. Candidate values of N: {2, 3, 4, 5}

	47-k1, 15-11, 15-4, and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	[No]
	UE does not support multi-channel access in dynamic channel access mode for NR sidelink operation in shared spectrum.
	[Per band / Per UE or Per FS (for 20MHz BW only UE)]
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	Optional with capability signalling



Proposal 3: Update FG 47-k4 as follows.
	47. NR_SL_enh2
	47-k4
	Transmitting UE to UE COT sharing information
	1. UE supports using ue-toUE-COT-SharingED-Threshold for Type 1 channel access for UE to UE COT sharing
2. UE supports indicating in SCI COT sharing information
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	No
	[No]
	UE does not support to share an initiating COT to other UEs UE-to-UE COT sharing for NR sidelink operation in unlicensed spectrum.
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	Optional without capability signalling



Proposal 4: Update FG 47-k6 as follows.
	47. NR_SL_enh2
	47-k6
	Type1 LBT blocking Option 1
	UE supports
1. avoid selection of N consecutive resource(s) before a reserved resource when the L1 SL priority value for the transmission is higher than the L1 SL priority value of the reserved resource. It is up to UE whether to do it
2. avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. It is up to UE whether to do it
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	No
	UE does not support Type1 LBT blocking Option 1
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling



Proposal 5: Update FG 47-k7 as follows.
	47. NR_SL_enh2
	47-k7
	Type1 LBT blocking Option 2
	UE supports
1. If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [when the L1 SL priority value for the transmission is higher than the L1 SL priority value of the reserved resource], UE prioritize / select resource(s) in the slot(s) for transmission. It is up to UE whether to do it
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	No
	UE does not support Type1 LBT blocking Option 2
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling



Proposal 6: Update FG 47-m1 as follows.
	47. NR_SL_enh2
	47-m1
	Interlace RB-based SL transmission/reception
	1. UE supports interlace RB-based SL transmissions for the physical layer channels that it is capable of transmit
2. UE supports interlace RB-based SL receptions for the physical layer channels that it is capable of receive
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	No
	UE does not support Interlace RB-based PSCCH/PSSCH/PSFCH transmission/reception
	Per band
	N/A
	N/A
	
	This is the basic FG for NR sidelink in shared spectrum, where PSD and/or OCB requirements are defined by regulation.

Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	Optional with capability signalling

For UE supports NR sidelink in shared spectrum, where PSD and/or OCB requirements are defined by regulation, UE must indicate this FG is supported.



Proposal 7: Update FG 47-m3 as follows.
	47. NR_SL_enh2
	47-m3
	Transmitting PSCCH/PSSCH from 2nd starting symbol in a slot 
	1. UE supports transmitting PSCCH/PSSCH from 2nd starting symbol in a slot in addition to the first starting symbol
	47-k1 and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	No
	No
	UE transmits PSCCH/PSSCH only from 1st starting symbol in a slot
	Per band
	N/A
	N/A
	
	Note: If UE supports 15-25, the UE is not required to support Component 4 in 15-2.
	Optional without capability signalling



Proposal 8: Update FG 47-m4 as follows.
	47. NR_SL_enh2
	47-m4
	Receiving PSCCH/PSSCH from 2nd starting symbol in a slot 
	1. UE supports receiving PSCCH/PSSCH transmitted from 2nd starting symbol in a slot in addition to the first starting symbol
2. UE can monitor a total up to X PSCCHs in a slot in the 1st and 2nd starting symbols
	[15-1 except Component 5]
	No
	No
	UE receives PSCCH/PSSCH transmitted only from 1st starting symbol in a slot
	Per band
	N/A
	N/A
	
	[This is the basic FG for NR sidelink in unlicensed spectrum.]

The value X is the same as the reported value in FG 15-1
	[Optional without capability signalling]

[For UE supports NR sidelink in unlicensed spectrum, UE must indicate this FG is supported.]
This FG is a part of basic operation for NR SL in shared spectrum with dynamic channel access mode.



Proposal 9: Update FG 47-m5 as follows.
	47. NR_SL_enh2
	47-m5
	Multiple PSFCH occasions per PSCCH/PSSCH
	1. UE supports PSFCH transmission/reception on N PSFCH occasion(s) per PSCCH/PSSCH
	15-11, 47-k1
	Yes
	No
	UE supports only one PSFCH occasion per PSCCH/PSSCH transmission
	Per band
	N/A
	N/A
	
	Candidate values for N are {1,2,3,4}

The signaling is only expected for a band where shared spectrum channel access must be used.
	Optional with capability signalling



Proposal 10: Update FG 47-m6 as follows.
	47. NR_SL_enh2
	47-m6
	Transmitting SSB repetitions within one RB set
	1. UE supports transmitting S-PSS/S-SSS/PSBCH multiple times by repetition in frequency domain within one RB set

FFS whether to define the supported maximum number of repetitions in frequency domain within one RB set

FFS whether/how to introduce Rx capability 
	15-4, 47-k1
	No
	No
	UE does not support transmitting S-PSS/S-SSS/PSBCH multiple times by repetition in frequency domain within one RB set
	Per band
	N/A
	N/A
	
	This is the basic FG for NR sidelink in shared spectrum where PSD and/or OCB requirements are defined by regulation.

[It is up to UE implementation whether S-SSB RX UE monitors more than one S-SSB repetition in frequency domain within one RB set as long as RAN4 requirements are satisfied]

[The signaling is only expected for a band where shared spectrum channel access must be used.]
	[Optional without capability signalling]

For UE supports NR sidelink in unlicensed spectrum where PSD and/or OCB requirements are defined by regulation, UE must support this FG.



Proposal 11: Update FG 47-m8 and introduce reception capability as follows.
	47. NR_SL_enh2
	47-m8
	Transmitting/receiving S-SSB on additional S-SSB occasion(s)
	1. UE supports transmitting/receiving S-SSB on additional S-SSB occasion(s)

FFS whether/how to introduce Rx capability
	15-4, 47-k1
	No
	No
	UE does not support transmitting/receiving S-SSB on additional S-SSB occasion(s)
	Per band
	N/A
	N/A
	
	
	[Optional without capability signalling]



Proposal 12: Add the following FGs for SL-U.
	47. NR_SL_enh2
	47-m2
	Contiguous RB-based PSCCH/PSSCH transmission
	1. UE supports avoidance of PSCCH transmission in sub-channel(s) including intra-cell guard band
	
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

For UE supports NR sidelink in unlicensed spectrum, where PSD and/or OCB requirements are not defined by regulation, UE must indicate this FG is supported.

	47. NR_SL_enh2
	47-m9
	S-SSB transmissions in more than one RB set in case of contiguous RB sets
	1. Support of S-SSB repetition transmission in more than one RB set where the RB sets are contiguous
	
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling

	47. NR_SL_enh2
	47-m9a
	S-SSB transmissions in more than one RB set in case of non-contiguous RB-sets
	1. Support of S-SSB repetition transmission in more than one RB set where the RB sets are non-contiguous
	47-m9
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling

	47. NR_SL_enh2
	47-m10
	PSFCH transmissions in more than one RB set in case of contiguous RB-sets
	1. Support of multiple PSFCH transmissions in more than one RB set where the RB sets are contiguous
	
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling

	47. NR_SL_enh2
	47-m10a
	PSFCH transmissions in more than one RB set in case of non-contiguous RB-sets
	1. Support of multiple PSFCH transmissions in more than one RB set where the RB sets are non-contiguous
	47-m10
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling

	47. NR_SL_enh2
	47-m11
	Sidelink mode 1 resource allocation in shared spectrum
	1. Support of transmitting interlaced RB-based PSCCH/PSSCH based on mode 1 resource allocation
2. Support of reporting NACK to gNB when transmitting PSCCH/PSSCH on scheduled resource(s) is failed due to LBT failure
	
	Yes
	No
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling



Proposal 13: Update FG for SL LTE/NR co-channel coexistence as follows.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	47. NR_SL_enh2
	47-s1
	Transmission/Reception using dynamic resource pool sharing 
	1) Avoidance of NR PSCCH/PSSCH/PSFCH overlapping with EUTRA SL resources in dynamic resource pool sharing using LTE sidelink resource reservation information in NR mode2 resource (re)selection

2) UE supports NR sidelink TXs and RXs in a resource pool in 15kHz and 30kHz SCSs and uses the SCS that is (pre)configured for a SL BWP. 
	[15-1, 15-3, 15-6, 15-11]
	Yes
	No
	UE does not support transmission/reception using dynamic resource pool sharing
	[Per band]
	N/A
	N/A
	
	[UE supports EUTRA mode 4 SL in the same band]

Component 2 does not imply that two different SCSs can be (pre)configured simultaneously in a SL BWP
	Optional with capability signalling




Proposal 14: Update FGs for SL-CA as follows.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	47. NR_SL_enh2
	47-v1
	NR SL communication with SL CA
	1) UE supports transmitting/receiving PSCCH/PSSCH/PSFCH simultaneously over multiple X SL carriers: FFS candidate values for X
FFS whether to report following
· Maximum number of simultaneous PSCCH/PSSCH TX/RX
· Maximum number of  non-overlapping RBs per slot across all carriers the UE can attempt to decode

2) UE can adjust the transmission power of the PSCCH/PSSCH/PSFCH across aggregated carriers such that its total transmission power does not exceed the maximum transmission power.

2) FFS whether/how to merge FG for SL-CA
	[15-3, 15-11]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	This is the basic FG for NR SL CA

Candidate values for X are {2, 3, 4, 5, 6, 7, 8}
	Optional with capability signalling

For UE supports NR SL CA, UE must indicate this FG is supported

	47. NR_SL_enh2
	47-v2
	Synchronization for SL CA with single or multiple carrier S-SSB transmission/reception
	1) UE supports transmitting/receiving S-SSB on [one selected or] all SL synchronization carrier(s) with the same sync reference from Set-B
FFS whether to report followings
· Maximum number X of simultaneous S-SSB TX
· Maximum number of simultaneous S-SSB RX

2) UE can adjust the transmission power of the S-SSB across aggregated carriers such that its total transmission power does not exceed the maximum transmission power.

2) FFS whether/how to merge FG for SL-CA
	47-v1, [15-4]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	This is the basic FG for NR SL CA

Candidate values for component 1 are {single, multiple}
	Optional with capability signalling

For UE supports NR SL CA, UE must indicate this FG is supported

	47. NR_SL_enh2
	47-v3
	PSFCH for SL CA
	1) UE supports receiving up to X PSFCH resources in a slot over multiple SL carriers
2) UE supports transmitting up to Y PSFCH resources in a slot over multiple SL carriers

[3) UE can adjust the transmission number of PSFCH across aggregated carriers such that its total transmission number does not exceed the maximum transmission power.]

2) FFS whether/how to merge FG for SL-CA
	47-v1, [15-11]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	This is the basic FG for NR SL CA

Candidate values for X are {“the value at least equals or more than supported N” in FG 15-11 to FFS}

Candidate values for Y are {“the value at least equals or more than supported M in FG 15-11” to FFS}
	Optional with capability signaling

For UE supports NR SL CA, UE must indicate this FG is supported
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