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1. Introduction
At the RAN1#115 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
[9. Monitoring SCI to decode]

FFS whether to merge with 47-k3
	At least one of {15-25, 15-3, [32-4, 32-4a]}
	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: Component 8 is applicable in regions without OCB requirements.

Note1: If UE supports 15-25, the UE is not required to support Component 3 and 4 in 15-2.
Note2: If UE supports 15-3, the UE is not required to support Component 3 in 15-3, and FR2 parts of Component 7 in 15-3.

Note: It is up to RAN2 whether/how to implement the above Notes 1/2 and whether/how to update the prerequisite FGs
	Optional with capability signalling

For UE supports NR SL in unlicensed spectrum and when 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
	No
	[No]
	UE does not support using UE-to-UE COT sharing information contained in SCI for sharing COT 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]



Basic FG / whether to merge these FGs
Our view on FG 47-k3 is that this FG should also be a basic FG with the same description as in FG 47-k1. 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 Type 1 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, whether 32-4 (mode 2 RA with partial sensing) / 32-4a (mode 2 RA with random selection) are necessary as well as 15-25 (mode 1 RA based on different Uu carrier) and 15-3 (mode 2 RA with full sensing) is the remaining issue. Based on SL-U discussion so far, there seems to be no intention to preclude partial sensing and random selection from SL-U, therefore, these FGs should also be kept here.
For component 9, the exact meaning and the essentiality are unclear. If SCI RX capability is necessary for this FG, a prerequisite may be considerable rather than adding a new component here. We suggest removing the component to avoid misunderstanding.
Remaining issues for FG 47-k3
For report to UE, if this FG is a basic FG in the specific scenarios, it can be ‘NO’; otherwise, ‘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
[9. Monitoring SCI to decode]

FFS whether to merge with 47-k3
	At least one of {15-25, 15-3, [32-4, 32-4a]}
	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: Component 8 is applicable in regions without OCB requirements.

Note1: If UE supports 15-25, the UE is not required to support Component 3 and 4 in 15-2.
Note2: If UE supports 15-3, the UE is not required to support Component 3 in 15-3, and FR2 parts of Component 7 in 15-3.

Note: It is up to RAN2 whether/how to implement the above Notes 1/2 and whether/how to update the prerequisite FGs
	Optional with capability signalling

For UE supports NR SL in unlicensed spectrum and when 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
	No
	[No]
	UE does not support using UE-to-UE COT sharing information contained in SCI for sharing COT 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 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]




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 PSCCH/PSSCH/S-SSB/PSFCH transmission(s) in multiple RB sets in a slot
2. UE supports Type A and Type B multi-channel access procedures for PSFCH transmissions in multiple RB sets in a slot
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
	Yes
	[No]
	UE does not support multi-channel access in dynamic channel access mode 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: Support of S-SSB/PSFCH transmission(s) in multiple RB-sets in a slot is according to the support of {47-m11, 47-m11a} and {47-m12, 47-m12a}
	Optional with capability signalling



For report to UE, ‘No’ would be OK; we do not see any motivation to report this FG to other UEs.

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 PSCCH/PSSCH/S-SSB/PSFCH transmission(s) in multiple RB sets in a slot
2. UE supports Type A and Type B multi-channel access procedures for PSFCH transmissions in multiple RB sets in a slot
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
	Yes
	[No]
	UE does not support multi-channel access in dynamic channel access mode 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: Support of S-SSB/PSFCH transmission(s) in multiple RB-sets in a slot is according to the support of {47-m11, 47-m11a} and {47-m12, 47-m12a}
	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 COT sharing information in SCI
	47-k1
	No
	[No]
	UE does not support transmitting UE-to-UE COT sharing information for sharing COT 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 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, and non-specified behavior performed by UE implementation will not be allowed.
For mandatory/optional, this behavior is a fundamental one for efficient resource usage in SL-U. The same text as in FG 47-k1 is preferred.

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 COT sharing information in SCI
	47-k1
	No
	[No]
	UE does not support transmitting UE-to-UE COT sharing information for sharing COT 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 without capability signalling

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




2.1.4. FG 47-k5
	47. NR_SL_enh2
	47-k5
	Resource allocation for multi-consecutive slots transmission
	UE supports resource (re-)selection for PSCCH/PSSCH transmission on multiple consecutive slots
	TBD
	[Yes]
	[No]
	UE does not support resource (re-)selection for multi-consecutive slots transmission
	[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




At the last meeting, this FG has been introduced newly. Each yellow part is discussed as below:
For pre-requisite, FG 47-k1 can be included as in other FGs.
For report to gNB/UE, both can be ‘NO’. This behavior is performed in mode 2 RA, thus there is no need to report this to gNB. There is no specific behavior in UEs corresponding to other UE’s support of this FG.
For cap per X, ‘per band’ would be OK as in other FGs.
For the other columns, the existing texts can be agreed without any modification.

Proposal 4: Update FG 47-k5 as follows.
	47. NR_SL_enh2
	47-k5
	Resource allocation for multi-consecutive slots transmission
	UE supports resource (re-)selection for PSCCH/PSSCH transmission on multiple consecutive slots
	TBD
47-k1
	[Yes] No
	[No]
	UE does not support resource (re-)selection for multi-consecutive slots transmission
	[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-k6/k7
	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
	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

	47. NR_SL_enh2
	47-k7
	Type1 LBT blocking Option 2
	UE supports
1. If transmission in slot(s) at least T_proc,0 before a reserved resource is able to share its initiated COT to the reservation, UE prioritize / select resource(s) in the slot(s) for transmission. It is up to UE whether to do it
	47-k1
	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



These FGs were fixed without any yellow part; no further discussion is necessary.


2.1.6. FG 47-k8
	47. NR_SL_enh2
	47-k8
	CW autonomous update for SL transmission without HARQ feedback
	UE support autonomous update of the  to the next higher allowed value when the same  value is consecutively used for X times for generation of  for PSCCH/PSSCH transmission without HARQ feedback.

FFS whether to merge with 47-k1
	TBD
	No
	No
	UE does not update  for PSCCH/PSSCH transmission without HARQ feedback.
	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



At the last meeting, this FG was proposed but there was no agreement due to time limitation. In our view, this behavior is a part of channel access and thus separate FG is unnecessary. Regarding whether this kind of component is added in FG 47-k1 or not, we do not think it is necessary. Component 1 of FG 47-k1 includes CWS adjustment. 

Proposal 5: Not support neither a new FG (e.g., FG 47-k8 captured in RAN1#115 chair’s note) nor a new component in any FG, for CW autonomous update for SL transmission without HARQ feedback.


2.1.7. FG 47-k9
	47. NR_SL_enh2
	47-k9
	Sidelink mode 1 resource allocation in shared spectrum
	1. UE can monitor DCI format 3_0 on a licensed band for NR sidelink dynamic scheduling and configured grant type 2 for transmitting interlaced RB-based PSCCH/PSSCH on a shared band]
2. UE supports reporting NACK to gNB when transmitting PSCCH/PSSCH on scheduled resource(s) is failed due to LBT failure
	TBD
	Yes
	No
	UE does not perform interlaced RB-based PSCCH/PSSCH based on mode 1 resource allocation.
	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



At the last meeting, this FG was proposed but there was no agreement due to time limitation. In our view, two additional mechanism was agreed for mode 1 resource allocation: 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 is necessary. For the details, the existing descriptions above seem to be OK except for pre-requisite part, which should ‘FG 47-k1’ as in other FGs.

Proposal 6: Introduce FG 47-k9 as follows.
	47. NR_SL_enh2
	47-k9
	Sidelink mode 1 resource allocation in shared spectrum
	1. UE can monitor DCI format 3_0 on a licensed band for NR sidelink dynamic scheduling and configured grant type 2 for transmitting interlaced RB-based PSCCH/PSSCH on a shared band
2. UE supports reporting NACK to gNB when transmitting PSCCH/PSSCH on scheduled resource(s) is failed due to LBT failure
	47-k1
	Yes
	No
	UE does not perform interlaced RB-based PSCCH/PSSCH based on mode 1 resource allocation.
	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




2.1.8. 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, only 47-k1 can be kept as in other FGs.

Proposal 7: 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] 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.




2.1.9. 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, only 47-k1 can be kept as in other FGs.
For cap per X, per band would be OK.

Proposal 8: 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] 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




2.1.10. 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. This is our strong preference. However, if this FG is not a basic FG, as the second preference, 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, only 47-k1 can be kept as in other FGs.
For cap per X, per band would be OK.

Proposal 9: 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]
47-k1
	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.]
For UE supports NR SL in unlicensed spec-trum and when shared spectrum channel ac-cess must be used, UE must indicate this FG is supported




2.1.11. 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, only 47-k1 can be kept as in other FGs.
For cap per X, per band would be OK.

Proposal 10: 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




2.1.12. 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, only 47-k1 can be kept as in other FGs.
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 11: 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.




2.1.13. FG 47-m8/m9
	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)

	15-4, 47-k1
	No
	No
	UE does not support transmitting S-SSB on additional S-SSB occasion(s) but supports to exclude those occasion(s) from SL resource pool(s)
	Per band
	N/A
	N/A
	
	
	Optional without capability signalling

	47. NR_SL_enh2
	47-m9
	Receiving S-SSB on additional S-SSB occasion(s)
	1. UE supports receiving S-SSB on additional S-SSB occasion(s)
	
	No
	No
	UE does not support receiving S-SSB on additional S-SSB occasion(s) but supports to exclude those occasion(s) from SL resource pool(s)
	Per band
	N/A
	N/A
	
	
	Optional without capability signalling



At the last meeting, RX capability has been introduced newly. The remaining issue for these two FGs is prerequisite only. For prerequisite, only 47-k1 can be kept as in other FGs.

Proposal 12: Update FG 47-m8 and introduce reception capability as follows.
	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)

	15-4, 47-k1
	No
	No
	UE does not support transmitting S-SSB on additional S-SSB occasion(s) but supports to exclude those occasion(s) from SL resource pool(s)
	Per band
	N/A
	N/A
	
	
	Optional without capability signalling

	47. NR_SL_enh2
	47-m9
	Receiving S-SSB on additional S-SSB occasion(s)
	1. UE supports receiving S-SSB on additional S-SSB occasion(s)
	47-k1
	No
	No
	UE does not support receiving S-SSB on additional S-SSB occasion(s) but supports to exclude those occasion(s) from SL resource pool(s)
	Per band
	N/A
	N/A
	
	
	Optional without capability signalling




2.1.14. FG 47-m10
	47. NR_SL_enh2
	47-m10
	Contiguous RB-based PSCCH/PSSCH transmission
	1. UE supports contiguous RB-based PSCCH/PSSCH transmission
2. UE supports resource (re-)selection for contiguous RB-based PSCCH/PSSCH transmission

FFS whether/how to define the capabilities for reception and/or PSFCH
	TBD
	[Yes]
	[No]
	UE does not support contiguous RB-based PSCCH/PSSCH transmission
	[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




At the last meeting, this FG has been introduced newly. Each yellow part is discussed as below:
For the FFS part, reception capability can be included in this FG as in FG 47-m1. We do not see any motivation to discuss PSFCH here; the existing/newly-added PSFCH capabilities are sufficient.
For pre-requisite, FG 47-k1 can be included as in other FGs.
For report to gNB/UE, ‘report to gNB’ can be YES and ‘report to UE’ can be NO, as in FG 47-m1.
For cap per X, ‘per band’ would be OK as in other FGs.
For the other columns, the existing texts can be agreed without any modification.

Proposal 13: Update FG 47-m10 as follows.
	47. NR_SL_enh2
	47-m10
	Contiguous RB-based PSCCH/PSSCH transmission/reception
	1. UE supports contiguous RB-based PSCCH/PSSCH transmission and reception
2. UE supports resource (re-)selection for contiguous RB-based PSCCH/PSSCH transmission

FFS whether/how to define the capabilities for reception and/or PSFCH
	TBD
47-k1
	[Yes]
	[No]
	UE does not support contiguous RB-based PSCCH/PSSCH transmission
	[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





2.1.15. FG 47-m11/m11a
	47. NR_SL_enh2
	47-m11
	PSFCH transmissions in multiple contiguous RB sets
	UE supports PSFCH transmissions in multiple contiguous RB sets
	TBD
	[No]
	[No]
	UE does not support PSFCH transmissions in multiple contiguous RB sets
	[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


	47. NR_SL_enh2
	47-m11a
	PSFCH transmissions in multiple non-contiguous RB sets
	UE supports PSFCH transmissions in multiple non-contiguous RB sets
	TBD
	[No]
	[No]
	UE does not support PSFCH transmissions in multiple non-contiguous RB sets
	[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




At the last meeting, these FGs have been introduced newly for PSFCH based on discussion in SL-U agenda. Each yellow part is discussed as below:
For pre-requisite, FG 47-k1 can be included as in other FGs.
For report to gNB/UE, both can be YES. gNB scheduler and source UE may consider destination UE’s capability. 
For cap per X, ‘per band’ would be OK as in other FGs.
For the other columns, the existing texts can be agreed without any modification.

Proposal 14: Update FG 47-m11/m11a as follows.
	47. NR_SL_enh2
	47-m11
	PSFCH transmissions in multiple contiguous RB sets
	UE supports PSFCH transmissions in multiple contiguous RB sets
	TBD
47-k1
	[No]
Yes
	[No]
Yes
	UE does not support PSFCH transmissions in multiple contiguous RB sets
	[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


	47. NR_SL_enh2
	47-m11a
	PSFCH transmissions in multiple non-contiguous RB sets
	UE supports PSFCH transmissions in multiple non-contiguous RB sets
	TBD
47-k1
	[No]
Yes
	[No]
Yes
	UE does not support PSFCH transmissions in multiple non-contiguous RB sets
	[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





2.1.16. FG 47-m12/12a
	47. NR_SL_enh2
	47-m12
	S-SSB transmissions in multiple contiguous RB sets
	UE supports S-SSB transmissions in multiple contiguous RB sets
	TBD
	[No]
	[No]
	UE does not support S-SSB transmissions in multiple contiguous RB sets
	[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


	47. NR_SL_enh2
	47-m12a
	S-SSB transmissions in multiple non-contiguous RB sets
	UE supports S-SSB transmissions in multiple non-contiguous RB sets
	TBD
	[No]
	[No]
	UE does not support S-SSB transmissions in multiple non-contiguous RB sets
	[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




At the last meeting, these FGs have been introduced newly for S-SSB based on discussion in SL-U agenda. Each yellow part is discussed as below:
For pre-requisite, FG 47-k1 can be included as in other FGs.
For report to gNB/UE, both can be ‘NO’. These capabilities will not have any impact on gNB/other UE behavior.
For cap per X, ‘per band’ would be OK as in other FGs.
For the other columns, the existing texts can be agreed without any modification.

Proposal 15: Update FG 47-m12/12a as follows.
	47. NR_SL_enh2
	47-m12
	S-SSB transmissions in multiple contiguous RB sets
	UE supports S-SSB transmissions in multiple contiguous RB sets
	TBD
47-k1
	[No]
	[No]
	UE does not support S-SSB transmissions in multiple contiguous RB sets
	[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


	47. NR_SL_enh2
	47-m12a
	S-SSB transmissions in multiple non-contiguous RB sets
	UE supports S-SSB transmissions in multiple non-contiguous RB sets
	TBD
47-k1
	[No]
	[No]
	UE does not support S-SSB transmissions in multiple non-contiguous RB sets
	[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





2.1.17. FG 47-m13
	47. NR_SL_enh2
	47-m13
	Transmissions/receptions of multiple dedicated PRBs in interlace-based PSFCH
	1. UE can transmit PSFCH(s) on up to a total of K dedicated PRBs in a slot.
2. UE can receive PSFCH(s) on up to a total of L dedicated PRBs in a slot
	TBD
	No
	No
	UE does not support multiple transmissions/receptions of common interlace-based PSFCH.
	Per band
	N/A
	N/A
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
Candidate values for K are FFS
Candidate values for L are FFS
	Optional with capability signalling



At the last meeting, this FG was proposed but there was no agreement due to time limitation. In our view, this aspect on the newly introduced PSFCH structure is not covered in any other FG and thus this FG is necessary.
For components, ‘dedicated PRBs’ should be modified to ‘resources in dedicated PRB(s)’ since one dedicated PRB can include multiple resources with different CSs.
For pre-requisite, this feature is relative to interlaced structure, which means that FG 47-m1 should be prerequisite here.
For cap per X, ‘per band’ would be OK as in other FGs.
For report to gNB/UE, ‘report to gNB’ can be YES and ‘report to UE’ can be NO, as in FG 47-m1.
For the other columns, the existing texts can be agreed without any modification except for the candidate values. Candidate values defined in FG 15-11 (basic PSFCH TX/RX) can be reused, i.e., {5, 15, 25, 32, 45, 50, 64} for L and {4, 8, 16} for K.

Proposal 16: Introduce FG 47-m13 as follows.
	47. NR_SL_enh2
	47-m13
	Transmissions/receptions of multiple resources in dedicated PRB(s) in interlace-based PSFCH
	1. UE can transmit PSFCH(s) on up to a total of K resources in dedicated PRB(s) in a slot.
2. UE can receive PSFCH(s) on up to a total of L resources in dedicated PRB(s) in a slot
	47-m1
	Yes
	No
	UE does not support multiple transmissions/receptions of common interlace-based PSFCH.
	Per band
	N/A
	N/A
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
Candidate values for K are {4, 8, 16}
Candidate values for L are {5, 15, 25, 32, 45, 50, 64}
	Optional with capability signalling





2.2. LTE/NR co-channel coexistence
For SL LTE/NR co-channel coexistence, the yellow highlighted parts were not agreed yet.
	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. 
	[15-3, 15-6, 15-11]
	Yes
	No
	UE does not support transmission/reception using dynamic resource pool sharing
	Per band
	N/A
	N/A
	
	Component 2 does not imply that two different SCSs can be (pre)configured simultaneously in a SL BWP
	Optional with capability signalling



Our views on the remaining FFS part which is prerequisite feature group are the following: 
· FG 15-3 /15-11 (Transmitting NR sidelink mode 2 / PSFCH format0) would be prerequisite FGs because dynamic resource pool sharing (DRPS) is discussed and defined based on the Rel-16 NR SL basic behaviour so far (i.e., not considering Rel-17 partial, random selection, and support of either of PSFCH TX or RX), thus NR SL UEs being capable DRPS (FG 47-s1) should support at least both FG15-3/11. Note that Rel-17/18 NR SL UEs are not forced to support Rel-16 basic NR SL features, thus the explicit definition of Rel-16 basic NR SL FGs for the prerequisite FGs of Rel-18 DRPS is needed.
· FG 15-6 (Short-term timescale TDM for in-device coexistence) which means the support of prioritization between LTE SL TX/RX and NR SL TX/RX does not have to be a prerequisite FG because Rel-18 SL UEs in DRPS does not have to be capable of SL LTE TX/RX functionality (e.g., only LTE sensing). Indeed, RAN1 started the discussion to define Rel-18 timeline of sharing LTE info. between LTE and NR module in a Rel-18 SL UE based on that of in-device coexistence defined in Rel-16 as FG15-6, but at last overall Rel-18 timeline is totally different from the legacy anymore. Moreover, FG 15-6 means the support of prioritization b/w LTE and NR TX/RX while such the behaviour is not always needed in DRPS due to not always having LTE TX/RX in a Rel-18 SL UE in DRPS.

Proposal 17: Update FG for SL LTE/NR co-channel coexistence 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 TXs and RXs in a resource pool in 15kHz and 30kHz SCSs and uses the SCS that is (pre)configured for a SL BWP. 
	[15-3, 15-6, 15-11]
	Yes
	No
	UE does not support transmission/reception using dynamic resource pool sharing
	Per band
	N/A
	N/A
	
	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.

	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:
· 1-1) Maximum number of simultaneous PSCCH/PSSCH TX, equal to X and 1 per carrier
· 1-2) For the number of PSCCH decodes:
· UE can receive Z* floor (NRB,i /10 RBs) PSCCH in a slot on carrier i of the X carriers.
· FFS whether to report 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
	
	Component 1: Candidate value of X = {2, 3, 4, 5, 6, 7, 8}, FFS on some BW restriction

Component 1-2 candidate value set: Z={1, 2}

NRB,i is the number of RBs defined per channel bandwidth of carrier i by RAN4 in 38.101-1 Table 5.3.2-1 for FR1
	Optional with capability signalling

	47. NR_SL_enh2
	47-v2
	Synchronization for SL CA
	1-1) UE supports transmitting S-SSB on one selected or all candidate synchronization carriers with the same sync reference from Set-B
1-2) UE supports receiving S-SSB from all candidate synchronization carriers with the same sync reference from Set-B

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
	
	Note: Option of UE selection of one selected SL synchronization carrier with the same sync reference from Set-B is not based on limited Tx capability

Note: Component 1-2 does not require simultaneous reception of S-SSB on all candidate synchronization carriers with the same sync reference from Set-B
	Optional with capability signalling

	47. NR_SL_enh2
	47-v3
	PSFCH for SL CA
	1) UE supports receiving X PSFCH resources in a slot over all aggregated SL carriers
· 1-1) UE is capable of receiving at least one PSFCH resource on each of the aggregated carriers in a slot
2) UE supports transmitting Y PSFCH resources in a slot over all aggregated SL carriers according to PSFCH procedures
· 2-1) UE is capable of transmitting at least one PSFCH resource on each of the aggregated 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}

Note: for component 1-1, it is up to UE implementation which PSFCH(s) to receive
	Optional with capability signalling



FG 47-v1
· On the FFS of “some BW restriction”, 
· These kind of capacities regarding BW should be handled by RAN4, maybe as a RF related capability. In our understanding, all NR SL UE can be considered to support all possible BW {10, 20, 30, 40 Mhz} of a single carrier in n47 as defined in table 5.3E “Channel bandwidth for V2X” in TS38.101-1. 
· Similarly, RAN4 will decide that maximum aggregated BW and possible BW combinations for V2X intra-band CA in n47 which will be explicitly defined perhaps in TS38.101-1 or not mentioned explicitly (i.e., max aggregated BW can be a possible max BW in n47, that is 70Mhz, and all possible BW combinations to be supported).
· At least, from RAN1 perspective, there is no need to define some BW restriction, even if some note is needed, it is enough just to refer to some BW related descriptions which will be defined in RAN4 specification.

· On the FFS of “whether to report Maximum number of non-overlapping RBs per slot across all carriers the UE can attempt to decode”, we believe it is not needed. 
· It was agreed in the RAN1#115 meeting that UE shall be able to receive Z* floor (NRB,i /10 RBs) PSCCHs, at least Z=1, in a slot on carrier i where NRB,i is the number of RBs defined per channel bandwidth of carrier i.
· SL UEs shall be able to decode NRB,i RBs in each carrier i which is determined by each configured channel bandwidth of carrier i. 
· Following the legacy concept and the reason as discussed above, from RAN1 perspective, there is no need for SL-CA UEs to report max# of RBs.

In FG 47-v3
· On the FFS of the component 3, it is not need because the UE procedure/behavior described in the components 3 is a part of that described in the component 2 in 47-v1 for PSFCH.
· On the candidate values for X and Y:
· Theoretically, in our mind, they shall highly depend on the legacy value of supported PSFCH RX (N) and TX (M) in a single carrier, each carrier’s BW and aggregated total BW. 
· However, the current N and M are not defined depending on channel BW where the maximum BW of a carrier in n47 is 40MHz (candidates BW are 10, 20, 30, 40 MHz), and total channel BW in n47 is 70Mhz defined in RAN4 spec. 
· It is considered that a legacy SL UE reports the number of N and M in n47 assuming that configured BW of a carrier will be a maximum of 40MHz. 
· Similarly, we believe that Rel-18 SL UEs being capable of SL-CA would report the X and Y assuming aggregated BW will be a maximum of 70MHz (indeed which is related to the above discussion of “some BW restriction” and RAN4 decision), otherwise CA PSFCH TX/RX capacities in a SL UE are degraded compared to a single carrier case in the UE.
· In this sense, X and Y would be (N*BW_single/BW_CA) and (M*BW_single/BW_CA) respectively, i.e., X=floor(N*70/40) and Y=floor(M*70/40) so that Rel-18 SL-CA UEs support PSFCH TX/RX in the same capacity per bandwidth. 
· However, there is a problem that the actual configured aggregated BW can be different value from 70Mhz (e.g., 60Mhz, 50Mhz, …), and even can be smaller than the configurable BW of a single carrier (e.g., 10+20 Mhz CA).
· From the above analysis and problems, the reasonable way to define candidates value would be X = {N, floor(N*5/4), floor(N*3/2), floor(N*7/4)}, Y = {M, floor(M*5/4), floor(M*3/2), floor(M*7/4)} so that SL-CA UE’s PSFCH capacities should not be much degraded from the legacy single carrier capacities (per a carrier or per a bandwidth) with avoiding all SL-CA UEs being forced to support a lot of number of PSFCH TX/RX in CA (whose aggregated BW can be smaller than a single carrier case).  
· On need for PC5 UE capability signaling, we think it’s not needed. In our understand, without these capabilities by using proper pre-configuration, sidelink carrier (re-)selection for SL CA would be performed properly for unicast SL communication.

General
· On the FFS whether/how to merge FGs for SL-CA, the first important discussion point is whether these three FGs are basic Rel-18 CA capabilities or not. We believe all features listed in the FGs are needed for support of Rel-18 NR SL-CA because RAN1 discussed very limited scope with the assumption that limited capability is not considered and LTE SL-CA is reused as possible. On the top of that, we slightly prefer for three FGs to be merged into one FG because they all were defined per same granularity (per band) and we can save a payload size of UE capability by merging into one FG.
· By merging into an FG, power control for each channel/signal capability can be one component.
· The “X” is used for different number as carrier# and PSFCH TX#, the number of carriers is redefined as “C”.
· On the prerequisite of the merged one FG, FG15-3, 15-4 and 15-11 should be prerequisite FGs with same reason as discussed in FG47-s1 for LTE/NR coex.

Proposal 18: Update FG for SL-CA as follows.
	47. NR_SL_enh2
	47-v1
	NR SL communication with SL CA
	1) UE supports transmitting/receiving PSCCH/PSSCH/PSFCH simultaneously over multiple XC SL carriers:
· 1-1) Maximum number of simultaneous PSCCH/PSSCH TX, equal to XC and 1 per carrier
· 1-2) For the number of PSCCH decodes:
· UE can receive Z* floor (NRB,i /10 RBs) PSCCH in a slot on carrier i of the XC carriers.
· FFS whether to report 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/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

3-1) UE supports transmitting S-SSB on one selected or all candidate synchronization carriers with the same sync reference from Set-B
3-2) UE supports receiving S-SSB from all candidate synchronization carriers with the same sync reference from Set-B

4) 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

4) UE supports receiving X PSFCH resources in a slot over all aggregated SL carriers
· 4-1) UE is capable of receiving at least one PSFCH resource on each of the aggregated carriers in a slot
5) UE supports transmitting Y PSFCH resources in a slot over all aggregated SL carriers according to PSFCH procedures
· 5-1) UE is capable of transmitting at least one PSFCH resource on each of the aggregated 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
	15-3,15-4, 15-11
	Yes
	No
	
	Per band
	N/A
	N/A
	
	Component 1: Candidate value of XC = {2, 3, 4, 5, 6, 7, 8}, FFS on some BW restriction

Component 1-2 candidate value set: Z={1, 2}

NRB,i is the number of RBs defined per channel bandwidth of carrier i by RAN4 in 38.101-1 Table 5.3.2-1 for FR1

Note: Option of UE selection of one selected SL synchronization carrier with the same sync reference from Set-B is not based on limited Tx capability

Note: Component 1-2 does not require simultaneous reception of S-SSB on all candidate synchronization carriers with the same sync reference from Set-B

Component 4-1 Candidate values for X are {N, floor(N*5/4), floor(N*3/2), floor(N*7/4)}

Component 5-1 Candidate values for Y are {M, floor(M*5/4), floor(M*3/2), floor(M*7/4)}

Note: N and M are reported values in FG15-11. X and Y should be at least equal or more than N and M, respectively.

Note: for component 1-1, it is up to UE implementation which PSFCH(s) to receive
	Optional with capability signalling




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
[9. Monitoring SCI to decode]

FFS whether to merge with 47-k3
	At least one of {15-25, 15-3, [32-4, 32-4a]}
	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: Component 8 is applicable in regions without OCB requirements.

Note1: If UE supports 15-25, the UE is not required to support Component 3 and 4 in 15-2.
Note2: If UE supports 15-3, the UE is not required to support Component 3 in 15-3, and FR2 parts of Component 7 in 15-3.

Note: It is up to RAN2 whether/how to implement the above Notes 1/2 and whether/how to update the prerequisite FGs
	Optional with capability signalling

For UE supports NR SL in unlicensed spectrum and when 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
	No
	[No]
	UE does not support using UE-to-UE COT sharing information contained in SCI for sharing COT 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 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]



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 PSCCH/PSSCH/S-SSB/PSFCH transmission(s) in multiple RB sets in a slot
2. UE supports Type A and Type B multi-channel access procedures for PSFCH transmissions in multiple RB sets in a slot
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
	Yes
	[No]
	UE does not support multi-channel access in dynamic channel access mode 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: Support of S-SSB/PSFCH transmission(s) in multiple RB-sets in a slot is according to the support of {47-m11, 47-m11a} and {47-m12, 47-m12a}
	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 COT sharing information in SCI
	47-k1
	No
	[No]
	UE does not support transmitting UE-to-UE COT sharing information for sharing COT 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 without capability signalling

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



Proposal 4: Update FG 47-k5 as follows.
	47. NR_SL_enh2
	47-k5
	Resource allocation for multi-consecutive slots transmission
	UE supports resource (re-)selection for PSCCH/PSSCH transmission on multiple consecutive slots
	TBD
47-k1
	[Yes] No
	[No]
	UE does not support resource (re-)selection for multi-consecutive slots transmission
	[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: Not support neither a new FG (e.g., FG 47-k8 captured in RAN1#115 chair’s note) nor a new component in any FG, for CW autonomous update for SL transmission without HARQ feedback.

Proposal 6: Introduce FG 47-k9 as follows.
	47. NR_SL_enh2
	47-k9
	Sidelink mode 1 resource allocation in shared spectrum
	1. UE can monitor DCI format 3_0 on a licensed band for NR sidelink dynamic scheduling and configured grant type 2 for transmitting interlaced RB-based PSCCH/PSSCH on a shared band
2. UE supports reporting NACK to gNB when transmitting PSCCH/PSSCH on scheduled resource(s) is failed due to LBT failure
	47-k1
	Yes
	No
	UE does not perform interlaced RB-based PSCCH/PSSCH based on mode 1 resource allocation.
	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 7: 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] 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.



Proposal 8: 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] 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



Proposal 9: 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]
47-k1
	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.]
For UE supports NR SL in unlicensed spec-trum and when shared spectrum channel ac-cess must be used, UE must indicate this FG is supported



Proposal 10: 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 11: 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 12: Update FG 47-m8 and introduce reception capability as follows.
	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)

	15-4, 47-k1
	No
	No
	UE does not support transmitting S-SSB on additional S-SSB occasion(s) but supports to exclude those occasion(s) from SL resource pool(s)
	Per band
	N/A
	N/A
	
	
	Optional without capability signalling

	47. NR_SL_enh2
	47-m9
	Receiving S-SSB on additional S-SSB occasion(s)
	1. UE supports receiving S-SSB on additional S-SSB occasion(s)
	47-k1
	No
	No
	UE does not support receiving S-SSB on additional S-SSB occasion(s) but supports to exclude those occasion(s) from SL resource pool(s)
	Per band
	N/A
	N/A
	
	
	Optional without capability signalling



Proposal 13: Update FG 47-m10 as follows.
	47. NR_SL_enh2
	47-m10
	Contiguous RB-based PSCCH/PSSCH transmission/reception
	1. UE supports contiguous RB-based PSCCH/PSSCH transmission and reception
2. UE supports resource (re-)selection for contiguous RB-based PSCCH/PSSCH transmission

FFS whether/how to define the capabilities for reception and/or PSFCH
	TBD
47-k1
	[Yes]
	[No]
	UE does not support contiguous RB-based PSCCH/PSSCH transmission
	[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 14: Update FG 47-m11/m11a as follows.
	47. NR_SL_enh2
	47-m11
	PSFCH transmissions in multiple contiguous RB sets
	UE supports PSFCH transmissions in multiple contiguous RB sets
	TBD
47-k1
	[No]
Yes
	[No]
Yes
	UE does not support PSFCH transmissions in multiple contiguous RB sets
	[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


	47. NR_SL_enh2
	47-m11a
	PSFCH transmissions in multiple non-contiguous RB sets
	UE supports PSFCH transmissions in multiple non-contiguous RB sets
	TBD
47-k1
	[No]
Yes
	[No]
Yes
	UE does not support PSFCH transmissions in multiple non-contiguous RB sets
	[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 15: Update FG 47-m12/12a as follows.
	47. NR_SL_enh2
	47-m12
	S-SSB transmissions in multiple contiguous RB sets
	UE supports S-SSB transmissions in multiple contiguous RB sets
	TBD
47-k1
	[No]
	[No]
	UE does not support S-SSB transmissions in multiple contiguous RB sets
	[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


	47. NR_SL_enh2
	47-m12a
	S-SSB transmissions in multiple non-contiguous RB sets
	UE supports S-SSB transmissions in multiple non-contiguous RB sets
	TBD
47-k1
	[No]
	[No]
	UE does not support S-SSB transmissions in multiple non-contiguous RB sets
	[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 16: Introduce FG 47-m13 as follows.
	47. NR_SL_enh2
	47-m13
	Transmissions/receptions of multiple resources in dedicated PRB(s) in interlace-based PSFCH
	1. UE can transmit PSFCH(s) on up to a total of K resources in dedicated PRB(s) in a slot.
2. UE can receive PSFCH(s) on up to a total of L resources in dedicated PRB(s) in a slot
	47-m1
	Yes
	No
	UE does not support multiple transmissions/receptions of common interlace-based PSFCH.
	Per band
	N/A
	N/A
	
	The signaling is only expected for a band where shared spectrum channel access must be used.
Candidate values for K are {4, 8, 16}
Candidate values for L are {5, 15, 25, 32, 45, 50, 64}
	Optional with capability signalling



Proposal 17: Update FG for SL LTE/NR co-channel coexistence 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 TXs and RXs in a resource pool in 15kHz and 30kHz SCSs and uses the SCS that is (pre)configured for a SL BWP. 
	[15-3, 15-6, 15-11]
	Yes
	No
	UE does not support transmission/reception using dynamic resource pool sharing
	Per band
	N/A
	N/A
	
	Component 2 does not imply that two different SCSs can be (pre)configured simultaneously in a SL BWP
	Optional with capability signalling



Proposal 18: Update FG for SL-CA as follows.
	47. NR_SL_enh2
	47-v1
	NR SL communication with SL CA
	1) UE supports transmitting/receiving PSCCH/PSSCH/PSFCH simultaneously over multiple XC SL carriers:
· 1-1) Maximum number of simultaneous PSCCH/PSSCH TX, equal to XC and 1 per carrier
· 1-2) For the number of PSCCH decodes:
· UE can receive Z* floor (NRB,i /10 RBs) PSCCH in a slot on carrier i of the XC carriers.
· FFS whether to report 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/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

3-1) UE supports transmitting S-SSB on one selected or all candidate synchronization carriers with the same sync reference from Set-B
3-2) UE supports receiving S-SSB from all candidate synchronization carriers with the same sync reference from Set-B

4) 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

4) UE supports receiving X PSFCH resources in a slot over all aggregated SL carriers
· 4-1) UE is capable of receiving at least one PSFCH resource on each of the aggregated carriers in a slot
5) UE supports transmitting Y PSFCH resources in a slot over all aggregated SL carriers according to PSFCH procedures
· 5-1) UE is capable of transmitting at least one PSFCH resource on each of the aggregated 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
	15-3,15-4, 15-11
	Yes
	No
	
	Per band
	N/A
	N/A
	
	Component 1: Candidate value of XC = {2, 3, 4, 5, 6, 7, 8}, FFS on some BW restriction

Component 1-2 candidate value set: Z={1, 2}

NRB,i is the number of RBs defined per channel bandwidth of carrier i by RAN4 in 38.101-1 Table 5.3.2-1 for FR1

Note: Option of UE selection of one selected SL synchronization carrier with the same sync reference from Set-B is not based on limited Tx capability

Note: Component 1-2 does not require simultaneous reception of S-SSB on all candidate synchronization carriers with the same sync reference from Set-B

Component 4-1 Candidate values for X are {N, floor(N*5/4), floor(N*3/2), floor(N*7/4)}

Component 5-1 Candidate values for Y are {M, floor(M*5/4), floor(M*3/2), floor(M*7/4)}

Note: N and M are reported values in FG15-11. X and Y should be at least equal or more than N and M, respectively.

Note: for component 1-1, it is up to UE implementation which PSFCH(s) to receive
	Optional with capability signalling
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