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1 Introduction
This contribution discusses the UE feature list for R18 NR SL, including SL-U Channel Access, SL-U PHY design, co-channel coexistence for LTE sidelink and NR sidelink and SL CA. We give our views based on the latest endorsed UE feature list after RAN1#114bis in R1-2310635 [1] (the proposed full list is in Appendix 1, changes are marked in red).
2 Discussion 
2.1 SL-U channel access mechanism 
FG 47-k1 SL channel access for dynamic channel access mode
In the UE features list after RAN1#114bis, FG 47-k1 is 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.
	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]



The columns with yellow highlights can be updated as below:
· In the regions with OCB requirements, 60kHz SCS is not supported due to lack of design. However, in the regions without OCB requirements, 60kHz SCS can be supported under the design based on current agreements. Thus, the bracket for component 8 can be removed and a note used to describe the applicable regions needs to be introduced.
· FG 47-k3 for COT sharing needs to be kept separate because it is not a basic FG in unlicensed spectrum as FG 47-k1, i.e., a UE may not support COT sharing. Thus, the FFS in the components should be removed.
· Considering that the FG is applicable to SL mode1 and mode2 in FR1 unlicensed spectrum, the prerequisites are reasonable and the brackets should be removed.
· Per band is sufficient for FG 47-1. Because concurrent transmission/reception on multiple bands, e.g. inter-band CA, is not included in the scope in Rel-18 SL-U. 
· Since SL-U is limited to n46 and n96/n102, the need of FDD/TDD differentiation and FR1/FR2 differentiation is N/A.
· There are different requirements for channel access for different regions or different modes in the same region. “For UE supports NR SL in unlicensed spectrum where shared spectrum channel access must be used, UE must indicate this FG is supported” cannot reflect this accurately. we can modify the wording as follows
· For UE supports NR SL in unlicensed spectrum and when shared spectrum channel access must be used, UE must indicate this FG is supported.

FG 47-k2 SL multi-channel access for dynamic channel access mode
In the UE features list after RAN1#114bis, FG 47-k2 is 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, 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



The columns with yellow highlights can be updated as below:
· Similar to PSFCH, multi-channel access for S-SSB can be supported and no further enhancement or design compared with multi-channel access for PSFCH is needed. The brackets for component 3 can be removed.
· Considering that the FG is applicable to SL mode1 and mode2 in FR1 unlicensed spectrum, the prerequisites are reasonable and the brackets should be removed.
· FG 47-k2 is not limited to unicast so it should not depend on exchange between UEs. The bracket for “No” should be removed. 
· Per band is sufficient and finer granularity is unnecessary. Because concurrent transmission/reception on multiple bands, e.g. inter-band CA, is not included in the scope in Rel-18 SL-U. Per UE granularity is too coarse.
· Since SL-U is limited to n46 and n96/n102, the need of FDD/TDD differentiation and FR1/FR2 differentiation is N/A.

FG 47-k3 and FG 47-k4 Transmitting /Receiving UE to UE COT sharing information
In the UE features list after RAN1#114bis, FG 47-k3 and 47-k4 are as follows.
	47. NR_SL_enh2
	47- k3
	Receiving UE to UE COT sharing information
	[1. UE supports monitoring SCI to read COT sharing information]

[bookmark: _Hlk149232332]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]
	[bookmark: _Hlk148605648]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]

	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



The columns with yellow highlights for FG 47-k3 can be updated as below:
· The current component 2 already implies component 1. Component 1 can be removed to keep UE feature concise. 
· Behaviours for FG 47-k1 and FG 47-k3 are different. FG 47-k1 includes channel access via RSSI measurement and transmission based on the result of channel access, and, FG 47-k3 includes COT-SI monitoring and transmission based on the COT-SI.  Thus, the FFS whether to merge with FG 47-k1 should be removed.
· The behaviours have nothing to do with SL mode1. Thus, FG 15-25 is not needed as the prerequisite for FG 47-k3, which should be removed. In addition, because SL-U in FR2 is not supported in Rel-18, the component 5 “UE supports PT-RS reception in FR2” of FG 15-1 should be excluded. 
· Since the COT sharing operation is performed by UE, there is no need to report the FG to gNB.
· COT sharing is not limited to unicast and FG 47-k3 is a basic FG (see below), so it should not depend on exchange between UEs. Exchange between UEs should be “No”.
· The consequence if the feature is not supported by the UE should be updated as follows: UE does not support transmitting NR SL based on COT sharing information for NR sidelink operation in unlicensed spectrum.
· Since it is unnecessary to report to gNB and exchange between UEs, FG 47-k3 is optional without capability signalling.
· There is no agreement to limit COT sharing to unicast only, so that receiving COT sharing information should be a basic FG. Otherwise, Tx UE is uncertain whether Rx UE is able to decode COT sharing information and may only send COT sharing information after capability exchange via PC5 RRC, which is only possible in unicast. 

The columns with yellow highlights for FG 47-k4 can be updated as below:
· Considering that the FG is applicable to SL mode1 and mode2 in FR1 unlicensed spectrum, the prerequisites are reasonable and the brackets should be removed.
· The consequence if the feature is not supported by the UE should be updated as follows: UE does not support transmitting UE-to-UE COT sharing information for NR sidelink operation in unlicensed spectrum.
· According to TS 37.213, ue-toUE-COT-SharingED-Threshold is (pre-)configured to UE and used for channel access by UE itself. There is no need to be known by other UE. Exchange between UEs should be “No”.
· Similar to the analysis of FG 47-k3, other highlighted parts are reasonable and can be confirmed.


FG 47-k5 Multi-consecutive slots transmission
In RAN1#114bis, FG 47-k5 from Moderator [2] is 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
	[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




The columns with yellow highlights can be updated as below:
· Considering that the FG is applicable to SL mode2 in FR1 unlicensed spectrum, the prerequisites are 47-k1 and 15-3 except Component 3.
· FG 47-k5 is a capability of resource (re-)selection performed by Tx UE itself. There is no need to report to gNB.
· Since there is no difference in behaviours of Rx UE between MCS transmission or single slot transmission, there is no need to exchange between UEs.
· Per band is preferred. Per UE is not enough flexible, and finer granularity than per band is unnecessary. Because concurrent transmission/reception on multiple bands, e.g. inter-band CA, is not included in the scope in Rel-18 SL-U.
· Since SL-U is limited to n46 and n96/n102, the need of FDD/TDD differentiation and FR1/FR2 differentiation is N/A.
· Since it is unnecessary to report to gNB and exchange between UEs, FG 47-k5 is optional without capability signalling.
· Other highlighted parts are reasonable.

FG 47-k6 and FG 47-k7 Type 1 LBT blocking
In the UE features list after RAN1#114bis, FG 47-k6 and 47-k7 are 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

	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



The columns with yellow highlights for FG 47-k6 can be updated as below:
· FG 47-k6 is a capability of resource selection, the FG 15-25 of SL mode1 should be not included in the prerequisites. Thus, the prerequisites are 47-k1 and 15-3 except Component 3.

The columns with yellow highlights for FG 47-k7 can be updated as below:
· According to Agreement in RAN1#114bis (copied below), “[when the L1 SL priority value for the transmission is higher than the L1 SL priority value of the reserved resource]” in the component should be removed.
· FG 47-k7 is a capability of resource selection, the FG 15-25 of SL mode1 should be not included in the prerequisites. Thus, the prerequisites are 47-k1 and 15-3 except Component 3.

	Agreement
Update the WA made in RAN1#114bis as follows.
	Working assumption (RAN1#113)
For Type 1 LBT block issue (inter-UE case), the following option 2 and option 1 are supported separately based on UE capability
· Option 2: 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 may prioritize/select resource(s) in the slot(s) for transmission. 
· FFS: details of applying this prioritization, which layer to perform above prioritization behaviour, and if the reserved resource belongs to a MCSt, the COT initiating UE should be able to share the COT to cover the whole MCSt
· (pre)configuring enabling/disabling option 2 is supported
· Option 1: 
· UE may 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. 
· The value of N can be selected from {0, 1, 2}
· The selection of the value of N is up to UE implementation
· FFS: unless (pre-)configured or indicated by UE reserved resource in SCI
· UE may 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. 
· M is determined based on UE implementation (at least including 0)
· FFS: Which layer to perform above behaviour
· FFS: any restriction of M
· (pre)configuring enabling/disabling option 1 is supported
· FFS: Whether the above high priority is determined according to a (pre)configured threshold
· Note: both option1 and option2 are optional UE features






2.2 SL-U PHY channel design framework
FG 47-m1 Interlace RB-based PSCCH/PSSCH/PSFCH transmission/reception
In the UE features list after RAN1#114bis, FG 47-m1 is 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, 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.



The current prerequisites are reasonable and we suggest to remove the bracket.

FG 47-m3 and FG 47-m4 Transmitting/Receiving PSCCH/PSSCH from 2nd starting symbol in a slot
In the UE features list after RAN1#114bis, FG 47-m3 and 47-m4 are 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, 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

	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.]



The columns with yellow highlights for FG 47-m3 can be updated as below:
· The current prerequisites are reasonable and we suggest to remove the bracket.
· Per band is sufficient. Because concurrent transmission/reception on multiple bands, e.g. inter-band CA, is not included in the scope in Rel-18 SL-U. 
· Since SL-U is limited to n46 and n96/n102, the need of FDD/TDD differentiation and FR1/FR2 differentiation is N/A.

The columns with yellow highlights for FG 47-m4 can be updated as below:
· The current prerequisites are reasonable and we suggest to remove the bracket.
· If receiving PSCCH/PSSCH from 2nd starting symbol in a slot is not a basic FG, Tx UE is uncertain whether Rx UE is able to receive from 2nd starting symbol. One way is that UE may transmit from 2nd starting symbol after capability exchange via PC5 RRC, which is only possible in unicast. However, there is no agreement to limit 2 starting symbol to unicast only. Thus, FG 47-m4 is basic and no need to exchange between UEs. 
· Per band is sufficient. Because concurrent transmission/reception on multiple bands, e.g. inter-band CA, is not included in the scope in Rel-18 SL-U. 
· Since it is unnecessary to report to gNB and exchange between UEs, FG 47-m4 is optional without capability signalling.
· Similar to the analysis of FG 47-k3, other highlighted parts are reasonable and can be confirmed.


FG 47-m5 Multiple PSFCH occasions per PSCCH/PSSCH
In the UE features list after RAN1#114bis, FG 47-m5 is 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



The columns with yellow highlights can be updated as below:
· The current prerequisites are reasonable and we suggest to remove the bracket.
· Per band is sufficient. Because concurrent transmission/reception on multiple bands, e.g. inter-band CA, is not included in the scope in Rel-18 SL-U.
· Since SL-U is limited to n46 and n96/n102, the need of FDD/TDD differentiation and FR1/FR2 differentiation is N/A.


FG 47-m6 Transmitting SSB repetitions within one RB set
FG 47-m6 from the UE features list after RAN1#114bis is 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.



The columns with yellow highlights can be updated as below:
· For a UE supporting S-SSB repetition within one RB set, there is no difference in complexity between transmitting 2 repetitions or more. Thus, the first FFS in the components should be removed.
· FG 15-4 component 1) mentioned S-SSB Rx behaviour (copied below), this is mainly because if UE wants to perform SL Tx/Rx, it must support receiving S-SSB at the frequency position indicated by ARFCN for synchronization. For R18 SL-U, transmitting SSB repetitions within one RB set is to satisfy OCB requirement. Rx UE can choose only to receive one S-SSB repetition as indicated by ARFCN. So there is no need to introduce Rx capability for this feature. 
· The current prerequisites are reasonable and we suggest to remove the bracket.
· gNB can know whether a UE supports operation in unlicensed spectrum via the report of 47-k1 which is the prerequisite of 47-m6, it is unnecessary to report 47-m6 to gNB.
· Per band is preferred. Per UE is not enough flexible, and finer granularity than per band is unnecessary. Because concurrent transmission of S-SSB on multiple bands, e.g. inter-band CA, is not included in the scope in Rel-18 SL-U. 
· Since SL-U is limited to n46 and n96/n102, the need of FDD/TDD differentiation and FR1/FR2 differentiation is N/A.
· According to the analysis of whether/how to introduce Rx capability and regulatory requirements, it is acceptable to remove the brackets of the 2 notes.
· Since it is unnecessary to report to gNB and exchange between UEs, FG 47-m6 is optional without capability signalling.

	(copied from FG 15-4 Synchronization sources for NR sidelink)
1) UE can receive S-SSB in NR sidelink if it supports 15-1.
…




FG 47-m8 Transmitting SSB on additional S-SSB occasion(s)
FG 47-m8 from the UE features list after RAN1#114bis is 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)

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]




The columns with yellow highlights can be updated as below:
· Similar as the analysis for FG 47-m6, Rx UE can choose only to receive legacy S-SSB occasion(s). So there is no need to introduce Rx capability for this feature.
· The current prerequisites are reasonable and we suggest to remove the bracket.
· Whether a UE transmits on additional occasions is performed by UE itself and there is no need to be known by other UEs. The need of report to gNB and exchange between UEs are No. 
· Per band is preferred. Per UE is not enough flexible, and finer granularity than per band is unnecessary. Because concurrent transmission of S-SSB on multiple bands, e.g. inter-band CA, is not included in the scope in Rel-18 SL-U. 
· Since SL-U is limited to n46 and n96/n102, the need of FDD/TDD differentiation and FR1/FR2 differentiation is N/A.
· Since it is unnecessary to report to gNB and exchange between UEs, FG 47-m8 is optional without capability signalling.
· Other highlighted parts are reasonable.


FG 47-m10 Transmission and reception with contiguous PSCCH/PSSCH/PSFCH waveform
In RAN1#114bis, FG 47-m10 from Moderator are as follows.
	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




According to the agreement in AI 8.2.1.1 in RAN#114bis (copied below), UE has different behaviour for contiguous RB-based PSSCH/PSCCH in SL-U from that in Rel-16/Rel-17, i.e., different design for resource selection. Thus, FG 47-m10 should be introduce.
The columns with yellow highlights can be updated as below:
· Only new Tx behaviour is introduced, and the Rx behaviour is same as legacy NR SL. No need to define Rx capability.
· The UE behaviour for contiguous RB-based PSFCH in SL-U are the same to that in Rel-16/Rel-17. Thus, no need to define capability of PSFCH.
· Considering that the FG is limited in unlicensed spectrum and applicable to SL mode1 and mode2, the prerequisites are 47-k1, at least one of {15-3 except Component 3,15-25 except Component 3 and 4 in 15-2}.
· It is necessary to report to gNB because gNB need know the capability to determine how to allocate resources in SL mode1.
· According to the analysis above, the Rx behaviour is same as legacy NR SL and no need to exchange between UEs.
· Per band is preferred. Per UE is not enough flexible, and finer granularity than per band is unnecessary. Because concurrent transmission with contiguous PSCCH/PSSCH/PSFCH waveform on multiple bands, e.g. inter-band CA, is not included in the scope in Rel-18 SL-U. 
· Since SL-U is limited to n46 and n96/n102, the need of FDD/TDD differentiation and FR1/FR2 differentiation is N/A.
· Other highlighted parts are reasonable.


	Agreement
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”:
· Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Such exclusion is performed in PHY layer, and such candidate resource is excluded in Step 1




FG 47-m11/m11a/m12/m12a Support of PSFCH/S-SSB transmission over contiguous and/or non-contiguous RB sets
In RAN1#114bis, FG 47-m11/m11a/m12/m12a from Moderator are 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
	[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


	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




According to an agreement in RAN#114bis (copied below), support of S-SSB/PSFCH transmission over contiguous and/or non-contiguous RB sets is subject to UE capability(ies). FG 47-m11/m11a/m12/m12a in the Appendix 1 should be defined for contiguous and non-contiguous PSFCH/S-SSB transmission respectively.
UE can transmit PSFCH/S-SSB over multiple RB sets in 2 cases including initiating COT to transmit via multiple channel access procedure (FG 47-k2) and transmitting in shared COT via single channel access procedure in each RB set (FG 47-k1). 
· FG 47-m11: For PSFCH, both cases are supported. Thus, the prerequisites include at least one of {47-k1, 47-k2}, 15-11.
· FG 47-m11a: It is not reasonable that a UE supports only PSFCH transmission over non-contiguous RB sets but not PSFCH transmission over contiguous RB sets. FG for transmission over contiguous RB sets should be pre-requisite of FG for transmission over non-contiguous RB sets. Thus, the prerequisite of FG 47-m12 includes FG 47-m11. 
· FG 47-m12: For S-SSB, multiple channel access is not supported. Thus, the prerequisites include 47-k1, 15-4.
· FG 47-m12a: Similar as the analysis of FG 47-m11a, the prerequisite of FG 47-m12a includes FG 47-m12. 
 
The columns with yellow highlights for FG 47-m11/m11a/m12/m12a can be updated as below:
· The behaviours are performed by UE itself and has no impact on Rx behaviour, the need of report to gNB and exchange between UEs are No.
· Similar to the analysis above, per band is preferred.
· Since SL-U is limited to n46 and n96/n102, the need of FDD/TDD differentiation and FR1/FR2 differentiation is N/A.
· Since it is unnecessary to report to gNB and exchange between UEs, these FGs are optional without capability signalling.
· Other highlighted parts are reasonable.

In addition, if SL-BWP includes multiple RB sets, FG 47-m11 should be supported as a basic capability to ensure the performance of PSFCH. There are two approaches to reflect this and either is ok as long as RAN1 has the same understanding.
· Approach1: Add a note in FG 47-m11 that this is the basic FG for NR sidelink in shared spectrum, when SL-BWP includes multiple RB sets.
· Approach2: Do not introduce FG 47-m11, which means that PSFCH transmissions in multiple contiguous RB sets is the basic FG for NR sidelink in shared spectrum.

	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)



2.3 Co-channel coexistence for LTE sidelink and NR sidelink
FG 47-s1 Transmission using dynamic resource pool sharing
In the UE features list after RAN1#114bis, FG 47-s1 is 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 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
	
	[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



The columns with yellow highlights can be updated as below:
· Regarding the prerequisite FGs, the brackets should be removed since dynamic resource pool sharing operates in Mode 2 (15-3), is based on Rel-16’s in-device coexistence (15-6) and supports PSFCH (15-11).
· Per band is sufficient for FG 47-5. Although per FS is more flexible on the UE implementation, the flexibility is unnecessary since LTE sidelink and NR SL co-channel coexistence may be configured over particular bands based on regulatory constraints and UE capabilities and per band does not introduce more complexity. 
· According to agreement in AI 8.2.2 and the latest WI Scope, for the study of co-channel coexistence solutions in Rel-18, the combination of operational modes Mode 2 NR SL with Mode 4 LTE SL (Combination A) is considered with high priority. Given that co-channel co-existence objective has been completed in RAN1 considering only Combination A, it is reasonable to support only this combination and hence, the bracket for “UE supports EUTRA mode 4 SL in the same band” can be removed.

2.4 Sidelink carrier aggregation operation
In the UE features list after RAN1#114bis, FG 47-v1/v2/v3 is as follows.
	[bookmark: _Hlk149760231]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



For the current structure of FG 47-v1/v2/v3, if a UE supports SL CA, all of the three FGs should be basic. From this point of view, separate FGs seem unnecessary. Thus, we propose to merge FG 47-v1/v2/v3 into one FG.

The columns with yellow highlights for the merged FG can be updated as below:
· Since the feature is limited to Mode 2 and FR1, the prerequisites include 15-1 except Component 5, 15-3 except Component 3, 15-4, 15-11. If FG 15-1 is not added, it is unclear how to express the need to exclude its component 5, while the exclusion of component 3 in 15-3 is stated.
· Rel-18 SL CA is limited to Mode2 operation. For Mode2 connected UEs, it is necessary to report the FG to the gNB to know how to configure higher layer parameters. 
· The feature is backwards compatible, limited to packet duplication and not limited to unicast (copied below). A Rel-16/17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH, and a Rel-18 UE can receive unicast/broadcast/groupcast transmissions in one or more CCs. It can work without needing to ensure Tx/Rx UEs have the same capability. Thus, exchange between UEs seems to be unnecessary.
· The feature is limited to intra-band CA, so per band is flexible enough. Since the reporting of a supported band (only n47) is only for sidelink bands, UE computation being used for Uu should not be an issue. The con-current transmissions can refer to FG 15-16. Per FS may be more flexible but unnecessary. 
· Since SL CA is limited to n47, the need of FDD/TDD differentiation and FR1/FR2 differentiation is N/A.
· According to the analysis above, the FG is optional with capability signalling. Since there is only 1 FG for SL CA, there is no need to define it as a basic FG. If a UE supports SL CA, the FG should be supported.

	Part of R18 SL CA Scope
· This feature is backwards compatible in the following regards
· [bookmark: _Hlk89619097]A Rel-16/Rel-17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH and transmits the corresponding sidelink HARQ feedback (when SL-HARQ is enabled in SCI)



For Component 1) of current FG 47-v1
· The candidate values for X can be {2,3,4,5,6,7,8}, because Rel-15 LTE-V CA supports up to 8 PC5 carriers.
· It is unnecessary to define the maximum number of simultaneous PSCCH/PSSCH TX, which should be the same as X, where X is the maximum number of carriers to be aggregated, since in legacy NR SL, the UE can transmit only one PSCCH/PSSCH for a given carrier, and there has been no specification change to allow any other number.
· It is not correct to report the maximum number of simultaneous PSSCH RX or PSCCH RX. For PSSCH, this value can be derived from the number of PSCCH receptions reported in FG 15-1 for a carrier. For PSCCH, note that the Rel-16 FG 15-1 component-2 (number of PSCCH decodes) reporting is only of values {value1, value2} corresponding to 1x normal blind decode load, or 2x normal blind decode load, i.e. normal or high-capability UE for blind decoding of PSCCH. For SL CA, the UE capability should be the same with respect to each carrier in the band. It may be useful to clarify with a new component:
· UE can receive X1 PSCCH in a slot, per carrier, where X1 is the value according to component 2 of FG 15-1.
· It is not correct to report the maximum number of non-overlapping RBs per slot across all carriers the UE can attempt to decode. The number of non-overlapping RBs per slot that UE can attempt to decode is determined per SL carrier as with FG 15-1, but it is not reported, as per same behaviour with FG 15-1. It may be useful to clarify with a new component how to interpret the FG 15-1 signalling:
· “UE can attempt to decode Y=NRB non-overlapping RBs per slot per carrier, where Y is the value according to component 3 of FG 15-1”. There is no associated value range signalling in Rel-16 and hence none needed in Rel-18.

For current FG 47-v2
· According to the agreements for synchronization of NR SL CA and LTE SL CA (copied below), UE should support S-SSB TX/RX on all SL synchronization carriers with the same sync reference from Set-B. In LTE SL CA, the UE could be configured to transmit SLSS on a single selected synchronization carrier depending on the limited TX/RX UE capability (as seen in the copied agreement below), but in Rel-18 NR SL CA, the WID had stated that no such limited TX/RX capability is considered. Hence, the UE should essentially transmit/receive S-SSB on all SL synchronization carriers with the same sync reference from Set-B.
· Thus, in component 1), the text “one selected or” within the brackets should be removed.
· It is unnecessary to define and report the maximum number of simultaneous S-SSB TX/RX. This can be same as X in FG 47-v1, where X is the maximum number of carriers to be aggregated.
· For PSSCH/PSCCH/PSFCH/S-SSB, UE can adjust the transmission power across aggregated carriers such that its total transmission power does not exceed the maximum transmission power. We suggest to add PSSCH/PSCCH/PSFCH in component 2.

	NR SL CA
Agreement
To reuse LTE SL CA synchronization procedure for NR SL CA synchronization procedure, 
· Rel-16/17 SL synchronization procedure is used for each SL carrier.
· The same synchronization reference is used for all the aggregated SL carriers.
· Note: Set A and Set B based LTE SL CA synchronization procedure is supported.
· UE assumes that the configuration for SL synchronization reference priority including sl-NbAsSync is the same across all the aggregated SL carriers, which is the same as in LTE SL CA synchronization procedure.

	LTE SL CA
Agreement
The working assumption from RAN1#92 is confirmed with following corrections
· [bookmark: _Hlk511807879]The UE is configured one of the following options based on UE capability:
0. SLSS is transmitted (based on Rel-14 procedure) on selected sync carrier from Set-B
0. SLSS is transmitted on all carriers from Set-B
· FFS until RAN1#92bis: how to handle limited TX capabilities (within the constraint that SLSS must at least be transmitted on the selected sync carrier), and details such as SLSS id, PSBCH contents, etc.
· Each option is an independent UE capability 
· On top of this, Release-14 configuration applies to each carrier individually
After conclusion on the above FFS point, consider whether it is possible to downselect between the two options.
Agreement
· For the case of limited TX capabilities, for UE SLSS transmission, it is up to UE implementation on which synchronization carrier(s) from Set B UE transmits SLSS
· The above applies for the case when SLSS is transmitted on all carriers from Set-B

	NR SL CA S-SSB power control
Agreement
To reuse LTE SL CA power control for NR SL CA S-SSB power control, 
· When UE performs multiple S-SSB transmissions over multiple SL carriers by following LTE SL CA synchronization procedure and if the total power of multiple S-SSB transmissions over multiple SL carriers exceeds P_CMAX, it is up to UE implementation how to adjust the transmit power of each S-SSB transmission so that its total transmit power does not exceed P_CMAX.



For current FG 47-v3
· In the current components, X and Y are the total number of PSFCHs in all of the aggregated carriers. However, considering that both the candidate value set for the number of PSFCH TX/RX in each carrier and the candidate value set for the number of carriers include many candidate values, the value range of X and Y will be very large, which is not expected. It is sufficient to allow the UE to signal any value from the pre-requisite FG 15-11 for TX or RX, and require that it has the same capability on each carrier. This does not require additional signalling in 47-v3, as it can be done by calculation of X (number of aggregated carriers) * {M or N}. This can be expressed in the “Note” column:
· X2 = N*X, where N is the same for each carrier and is reported by FG 15-11 component 2, and X is reported by FG 47-v1 component 1
· Y1 = M*X, where M is the same for each carrier and is reported by FG 15-11 component 3, and X is reported by FG 47-v1 component 1
· According to the agreement (copied below), Rel-16/17 PSFCH power control is performed across carriers for all PSFCH transmissions over all the aggregated SL carriers at the same time. Component 3) can be merged into a single component, as mentioned above.

	Agreement
Rel-16/17 PSFCH power control and PSFCH TX/TX prioritization rule are performed across carriers for all PSFCH transmissions over all the aggregated SL carriers at the same time.
· The UE does not expect to be provided with a (pre)configuration that would result in different transmit power per PSFCH on different carriers.



The complete FG list is given in Appendix 1.

2.5 [bookmark: OLE_LINK175]Summary
Based on above analysis, full list of R18 NR SL UE feature is given in Appendix 1.
[bookmark: _Ref134621618]Proposal 1: Support UE feature list in Appendix 1 for R18 NR SL.
3 Conclusions
In this contribution, we have following proposals on UE features for Rel-18 NR sidelink. 
Proposal 1: Support UE feature list in Appendix 1 for R18 NR SL.
4 References
[1] R1-2310635, “Updated RAN1 UE features list for Rel-18 NR after RAN1#114bis meeting”, Oct. 2023.
[2] R1-2310616, “Summary on UE features for NR sidelink evolution”, Oct. 2023.
Appendix 1: UE feature list for R18 NR SL
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47. NR_SL_enh2

	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-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.

60 kHz SCS is applicable in regions without OCB requirements.
	Optional with capability signalling

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

	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

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

21. 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 except component 5, 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 transmitting NR SL based on COT sharing information 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 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]

	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 transmitting 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 without capability signalling

	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
	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 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 without capability signalling


	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

	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

	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.

	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

	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.]

	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

	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.

	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]

	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
	47-k1, at least one of {15-3 except Component 3,15-25 except Component 3 and 4 in 15-2}
	Yes
	No
	UE does not support contiguous RB-based PSCCH/PSSCH transmission
	Per band
	N/A
	N/A
	
	
	Optional with capability signalling

	47. NR_SL_enh2
	47-m11
	PSFCH transmissions in multiple contiguous RB sets
	UE supports PSFCH transmissions in multiple contiguous RB sets
	At least one of {47-k1, 47-k2}, 15-11
	No
	No
	UE does not support PSFCH transmissions in multiple contiguous RB sets
	Per band
	N/A
	N/A
	
	This is the basic FG for NR sidelink in shared spectrum, when SL-BWP includes multiple RB sets.
	Optional without 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
	47-m11
	No
	No
	UE does not support PSFCH transmissions in multiple non-contiguous RB sets
	Per band
	N/A
	N/A
	
	
	Optional without capability signalling

	47. NR_SL_enh2
	47-m12
	S-SSB transmissions in multiple contiguous RB sets
	UE supports S-SSB transmissions in multiple contiguous RB sets
	47-k1, 15-4
	No
	No
	UE does not support S-SSB transmissions in multiple contiguous RB sets
	Per band
	N/A
	N/A
	
	
	Optional without 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
	47-m12
	No
	No
	UE does not support S-SSB transmissions in multiple non-contiguous RB sets
	Per band
	N/A
	N/A
	
	
	Optional without capability signalling

	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
	
	[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

	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

	47. NR_SL_enh2
	47-v1
	NR SL operation with SL CA
	1) UE supports transmitting/receiving PSCCH/PSSCH/PSFCH/S-SSB simultaneously over multiple X SL carriers. Candidate values for X: {2,3,4,5,6,7,8}
2) UE can receive X1 PSCCH in a slot, per carrier, where X1 is the value according to component 2 of FG 15-1
3)  UE can attempt to decode Y=NRB non-overlapping RBs per slot per carrier, where Y is the value according to component 3 of FG 15-1
4) UE supports transmitting/receiving S-SSB on [one selected or] all SL synchronization carrier with the same sync reference from Set-B
5) 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.
6) UE supports receiving up to X2 PSFCH resources in a slot over multiple SL carriers
7) UE supports transmitting up to Y1 PSFCH resources in a slot over multiple SL carriers

	15-1 except Component 5, 15-3 except Component 3, 15-4, 15-11
	Yes
	No
	UE does not support NR sidelink operation with SL CA
	[Per band]

	N/A
	N/A
	
	Candidate values for X are {FFS}

Candidate values for Y are {FFS}

For component 6, X2 = N*X, where N is the same for each carrier and is reported by FG 15-11 component 2, and X is reported by FG 47-v1 component 1

For component 7, Y1 = M*X, where M is the same for each carrier and is reported by FG 15-11 component 3, and X is reported by FG 47-v1 component 1

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