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Introduction
The Release 18 NR sidelink evolution work item was approved in RAN #94e meeting [1] and updated in RAN #99 meeting [2].

There are three objectives in Release 18 NR sidelink in normative phase, which have been worked on in RAN1: sidelink on unlicensed spectrum, co-channel coexistence for LTE sidelink and NR sidelink and NR sidelink CA operation. 
	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- 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

	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]

	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

	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


	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

	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

	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

	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)

	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

	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


	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


	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

	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

	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



In this contribution, we discuss the UE features on NR sidelink evolution and give our proposals.
Discussion on NR sidelink UE features
Sidelink on unlicensed spectrum with channel access mechanism
For UE feature on channel access, it is open whether row 47-k1 and 47-k3 should be merged or not. In our view, 47-k1 is the basic feature when UE supports SL-U operation. This includes basic type 1, type 2A/2B/2C CCA, and CP extension for transmission. FG 47-k3 is on UE COT sharing, which can be optional feature. Therefore, FG 47-k1 and 47-k3 should be kept as separate rows. 

Proposal 1: Keep FG 47-k1 and FG 47-k3 as separate FGs. 

COT sharing is an optional feature for sidelink transmission. Monitoring of SCI to read COT sharing information and transmitting in shared COT is optional. UE can always transmit on its own initiated COT. 

Proposal 2: FG47-k3 is optional with capability signaling, not the basic feature group.  

CW update is an essential step of type 1 CCA. When HARQ feedback is available, the CW update procedure is defined based on HARQ feedback. For SL transmission without HARQ feedback, the CW is kept the same for simplicity. There is an optional feature that when CW stays in a level lower than CWmax,p for an extended time, the CWp is doubled. Since this is an optional feature not part of general CW update, and FR47-k1 is basic feature, it is desirable to keep them separated. 

Proposal 3: Keep FG 47-k1 and FG 47-k8 as separate FGs. 

For FG 47-k1, type 1 and type 2A/2B/2C channel access are used with mode 1 and mode 2 resource selection procedure. Therefore the “prerequisite feature groups” should include either mode 1 or mode 2 with full sensing, partial sensing, or random selection.  

Proposal 4: For FG 47-k1, the prerequisite feature groups include at least one of the 15-25, 15-3, 32-4 and 32-4a. 

For FG 47-k5, multiple consecutive PSCCH/PSSCH resource selection is supported for mode 2 resource selection. For mode 1, the DCI 3-0 is not enhanced for this multiple consecutive slots allocation. Therefore the prerequisite feature groups should include different variation of mode 2 resource selection.    

Proposal 5: For FG 47-k5, the prerequisite feature groups include at least one of the 15-3, 32-4 and 32-4a. 
Sidelink on unlicensed spectrum with physical channel design
PSCCH/PSSCH 
For the physical channel design framework for sidelink on unlicensed spectrum, all Rel-16 NR sidelink physical channels are enhanced for sidelink on unlicensed spectrum. 

For PSCCH/PSSCH, it was agreed that both contiguous RB-based and interlace RB-based transmissions are supported. 

FG 47-m1 was introduced for interlace RB-based SL transmission/reception. This includes the transmission and reception of PSCCH/PSSCH/PSFCH. 

However, this FG does not consider different UE capabilities of resource allocation for interlace RB-based SL transmission. In SL-U, a UE can have the capability of either mode 1 resource allocation or mode 2 resource allocation or both. It is necessary for a UE to report its resource allocation capability. For example, if a UE reports its capability of mode 2 resource allocation, network will not send DCI 3_0 to this UE. Only FG 47-m1 is not enough to indicate different UE capabilities. 

Additionally, for the case of interlace RB-based PSCCH/PSSCH, the resource indication format is different from Rel-16 NR sidelink. Hence, it is expected that UE will receive DCI in a different format from Rel-16 NR sidelink DCI format 3_0 to indicate the allocated sidelink resources for interlace RB-based PSCCH/PSSCH. This DCI applies to both dynamic scheduling and configured grant type 2 scheduling. In other words, the existing FG 15-25 does not fully fit in the sidelink operations on unlicensed spectrum. 

Hence, we think the FG 47-k9 of sidelink mode 1 resource allocation in shared spectrum should be kept. Specifically, the feature name and components of FG 47-k9 should be kept. The prerequisite of FG 47-k9 should be FG 15-25 except components 3 and 4 in 15-2. 

Proposal 6: Keep FG 47-k9 with the same feature name and components.
· The prerequisite of FG 47-k9 is FG 15-25 except components 3 and 4 in FG 15-2. 

The mode 2 resource selection operations in interlace RB-based PSCCH/PSSCH are different from Rel-16 NR sidelink. For example, a candidate resource for interlace RB-based PSCCH/PSSCH is in terms of sub-channel indexes in an RB set, RB set indexes and slot index. Hence, we have the following proposal for transmitting interlace RB-based PSCCH/PSSCH in mode 2 resource allocation. 

Proposal 7: Introduce a new FG as “Sidelink mode 2 resource allocation for interlace RB-based PSCCH/PSSCH transmission”, with the components of
· UE can perform mode 2 sensing and resource selection operations for interlace RB-based PSCCH/PSSCH.
· UE can transmit interlace RB-based PSCCH/PSSCH. 

We think the above FGs on mode 1 or mode 2 resource allocation for interlace RB-based PSCCH/PSSCH transmissions should serve as prerequisites of FG 47-m1. 

Proposal 8: The prerequisites of FG 47-m1 are FG 47-k1 and at least one of FG 47-k9 and the newly introduced FG on “Sidelink mode 2 resource allocation for interlace RB-based PSCCH/PSSCH transmission”. 

FG 47-m10 was introduced for contiguous RB-based SL transmission/reception. This includes the transmission and reception of PSCCH/PSSCH. 

For contiguous RB-based PSCCH/PSSCH, a sub-channel is defined and indexed in a similar way as Rel-16 NR sidelink. The main difference is related to the handling of intra-cell guard band. It was agreed that for a sub-channel including intra-cell guard band PRBs, it cannot be used for PSCCH transmission and can be used for PSSCH transmission. Subsequently, the mode 2 resource selection procedure is modified such that a candidate resource whose lowest sub-channel includes intra-cell guardband PRBs is excluded. Hence, we have the following proposal.  

Proposal 9: Introduce a new FG as “Sidelink mode 2 resource allocation for contiguous RB-based PSCCH/PSSCH transmission”, including the following components
· UE can perform mode 2 sensing and resource selection operations considering intra-cell guardband.
· UE can transmit contiguous RB-based PSCCH/PSSCH. 

we think the above newly introduced FG on mode 2 resource allocation for contiguous RB-based PSCCH/PSSCH transmission should serve as the prerequisite of FG 47-m10. 

Proposal 10: The prerequisites of FG 47-m10 are FG 47-k1 and at least one of the newly introduced FG on “Sidelink mode 2 resource allocation for contiguous RB-based PSCCH/PSSCH transmission” and “15-25 except components 3 and 4 in 15-2”.
Slot structure 
It was agreed to support maximum 2 candidate starting symbols in a slot for a PSCCH/PSSCH transmission. The PSCCH/PSSCH slot structure in this case are different from Rel-16 NR sidelink. 

Subsequently, FG 47-m3 and FG 47-m4 are defined for transmitting and receiving PSCCH/PSSCH from 2nd starting symbol in a slot, respectively. The prerequisite of these two FGs are open. 

In our view, to transmit PSCCH/PSSCH from 2nd starting symbol in a slot, UE needs to support the channel access on SL-U and resource allocation mode 1 or mode 2. Hence, FG 47-k1 and FG 47-m1 are the prerequisites of FG 47-m3. 

Proposal 11: The prerequisites of FG 47-m3 are FG 47-k1 and FG 47-m1. 

In our view, to receive PSCCH/PSSCH from 2nd starting symbol in a slot, UE needs to have the capability of receiving NR sidelink. Hence, FG 15-1 can be the prerequisite FG for FG 47-m4. Since SL-U operations are only defined for FR1, the components in FG 15-1 in relative of FR2 should be excluded. Specifically, component 5 and component 8 for FR2 in FG 15-1 should be excluded from the prerequisite of FG 47-m4. 

Proposal 12: The prerequisite of FG 47-m4 is FG 15-1 except component 5 and component 8 for FR2. 
PSFCH
For PSFCH, to meet the OCB requirements, each PSFCH transmission is composed of either a dedicated interlace or a common interlace plus K3 dedicated PRBs. Like in FG 15-11, we should define the total number of PSFCH receptions and the total number of PSFCH transmissions in a slot. These total numbers could be defined, in terms of the number of interlaces. Hence, we have the following proposal for transmitting/receiving interlace RB-based PSFCH. 

Proposal 13: In FG 47-m1, introduce the following components: 
· UE can receive up to N interlaces of PSFCH resources
· UE can transmit up to M interlaces of PSFCH resources

It was agreed to support multiple PSFCH occasions per PSCCH/PSSCH. Subsequently, the FG 47-m5 was introduced. It is open on the prerequisite of FG 47-m5. 

In our view, to transmit multiple PSFCH occasions per PSCCH/PSSCH, UE needs to support both the channel access on SL-U and PSFCH transmission capability. For the former part, FG 47-k1 is the prerequisite, for the latter part, FG 47-m1 is the prerequisite. Hence, we have the following proposal.
 
Proposal 14: The prerequisites of FG 47-m5 are FG 47-k1 and FG 47-m1. 

Two new FGs (FG 47-m11 and FG 47-m11a) were introduced to support the multiple PSFCH transmissions over multiple RB sets. It is open on the prerequisite of these two FGs.

In our view, to transmit multiple PSFCH over multiple RB sets, UE needs to support both the channel access on SL-U and PSFCH transmission capability. For the former part, FG 47-k1 is the prerequisite, for the latter part, FG 47-m1 is the prerequisite. Hence, we have the following proposal.

Proposal 15: The prerequisites of FG 47-m11 and FG 47-m11a are FG 47-k1 and FG 47-m1. 

A new FG (FG 47-m13) was introduced to support the PSFCH scheme where a PSFCH is composed of a common interlace and multiple dedicated PRBs. It is open on the prerequisite of these two FGs. 

In our view, to transmit PSFCH composed of a common interlace and multiple dedicated PRBs, UE needs to support both the channel access on SL-U and PSFCH transmission capability. For the former part, FG 47-k1 is the prerequisite, for the latter part, FG 47-m1 is the prerequisite. Hence, we have the following proposal.

Proposal 16: The prerequisites of FG 47-m13 are FG 47-k1 and FG 47-m1. 
S-SSB
For S-SSB, to meet the OCB requirements, it was agreed to repeat legacy S-SSB in frequency domain.  This is different from Rel-16 NR sidelink. Hence, FG 47-m6 was introduced for transmitting S-SSB with frequency domain repetition within one RB set. 

It is open whether to define the supported maximum number of repetitions in frequency domain within one RB set. We think it is beneficial for a UE to report the maximum number of repetitions in frequency domain within one RB set. This may help network for the configuration. 

It is open whether/how to introduce Rx capability. We think UE should also report its capability of the maximum number of repetitions in frequency domain within one RB set that a UE can receive S-SSB.  Furthermore, we think the prerequisites of FG 47-m6 are FG 15-4 and FG 47-k1. Hence, we have the following proposal. 

Proposal 17: In FG 47-m6, 
· define the maximum number of repetitions in frequency domain within one RB set for S-PSS/S-SSS/PSBCH transmissions. 
· introduce a component of “UE supports receiving S-PSS/S-SSS/PSBCH multiple times by repetition in frequency domain within one RB set. 
· define the maximum number of repetitions in frequency domain within one RB set for S-PSS/S-SSS/PSBCH receptions.
· the prerequisites include FG 15-4 and FG 47-k1.

To address LBT failure for S-SSB, it was agreed to support additional S-SSB occasion(s) beyond the legacy S-SSB occasion. Subsequently, FG 47-m8 and FG 47-m9 were introduced for transmitting and receiving S-SSB on additional S-SSB occasion(s), respectively.  

It is open on the prerequisite of FG 47-m8. In our view, to transmit S-SSB on additional S-SSB occasions, UE needs to support both the channel access on SL-U and S-SSB transmission capability. For the former part, FG 47-k1 is the prerequisite, for the latter part, FG 15-4 is the prerequisite. Hence, we have the following proposal.

Proposal 18: The prerequisites of FG 47-m8 are FG 15-4 and FG 47-k1.

Two new FGs (i.e., FG 47-m12 and FG 47-m12a) were introduced to support the multiple S-SSB transmissions over multiple RB sets. It is open on the prerequisite of these two FGs.

In our view, to transmit multiple S-SSB over multiple RB sets, UE needs to support both the channel access on SL-U and S-SSB transmission capability. For the former part, FG 47-k1 is the prerequisite, for the latter part, FG 47-m6 is the prerequisite. Hence, we have the following proposal.

Proposal 19: The prerequisites of FG 47-m12 and FG 47-m12a are FG 47-k1 and FG 47-m6. 

Inter-UE coordination
In RAN1 #114bis meeting and RAN1 #115 meeting, it was agreed to support both inter-UE coordination scheme (IUC) 1 and inter-UE coordination scheme 2 in SL-U. Hence, the corresponding UE features for IUC schemes in SL-U should be examined. 

To support IUC scheme 1 in interlace RB-based PSCCH/PSSCH transmissions in SL-U, the SCI format 2-C field is updated to include RB set related information. 

For IUC information, SCI format 2-C has a new field of “lowest RB set indices” and a modified “resource combinations” field. Hence, a new FG should be introduced for a UE to support the reception of IUC information over 2nd SCI in interlace RB-based PSCCH/PSSCH. The prerequisites of this FG include FG 47-m1 and FG 32-6-1. 

Proposal 20: Introduce a new FG of “Reception of scheme 1 inter-UE coordination information over 2nd SCI in interlace RB based PSCCH/PSSCH”, 
· with component of “UE can receive Scheme 1 inter-UE coordination transmission over 2nd SCI that is used in addition to the MAC-CE carrying the same inter-UE coordination information in the same transmission, in interlace RB based PSCCH/PSSCH.”
· with prerequisites of FG 47-m1 and FG 32-6-1. 

For IUC request, SCI format 2-C has a new field of “number of RB sets”. Hence, a new FG should be introduced for a UE to support the reception of IUC request over 2nd SCI in interlace RB-based PSCCH/PSSCH. The prerequisites of this FG include FG 47-m1 and FG 32-6-2. 

Proposal 21: Introduce a new FG of “Reception of scheme 1 explicit request over 2nd SCI in interlace RB based PSCCH/PSSCH”, 
· with component of “UE can receive an explicit request for inter-UE coordination information of both preferred resource set and non-preferred resource set over 2nd SCI that is used in addition to the MAC-CE carrying the explicit request in the same transmission, in interlace RB based PSCCH/PSSCH.”
· with prerequisites of FG 47-m1 and FG 32-6-2. 
Co-channel coexistence for LTE sidelink and NR sidelink 
In the objective of co-channel coexistence for LTE sidelink and NR sidelink, two schemes turn out to be feasible. The first scheme is TDM-based semi-static resource pool partitioning. This scheme does not have any specification impact. 

The second scheme is dynamic resource pool sharing, where only the combination of NR sidelink mode 2 and LTE sidelink mode 4 is considered. A device type A, containing both LTE sidelink module and NR sidelink module, is defined such that its NR sidelink module uses the sensing and resource reservation information shared by its LTE sidelink module. The LTE sidelink module shares its sensing results of LTE sidelink resources reserved by other LTE sidelink UEs, non-monitored LTE subframes, as well as its own selected LTE sidelink resources. The NR sidelink module excludes resources based on the shared information from its own candidate resource set when performing the resource (re)selection procedure in the physical layer. Subsequently, a new UE feature group of 47-s1 was introduced. 

It is open on the prerequisite of FG 47-s1. In our view, this FG is based on UE capability of mode 2 resource selection (i.e., FG 15-3), short-term time-scale TDM for in-device coexistence (i.e., FG 15-6), and PSFCH reception (i.e., FG 15-11). 

Hence, we have the following proposed modifications on FG 47-s1. 

Proposal 22: The prerequisites of FG 47-s1 include FG 15-3, FG 15-6 and FG 15-11.

Sidelink CA operation
In the objective of NR sidelink CA for intra-band CA for the ITS band in FR1, the main RAN1 functions include sidelink carrier (re)selection, synchronization of aggregated carriers, power control for simultaneous sidelink transmissions. 

For the objective of NR sidelink CA, 3 FGs were defined in RAN1 #114bis meeting. It is open whether and how to merge FGs for sidelink CA. 

FG 47-v1 describes the PSCCH/PSSCH/PSFCH transmissions and receptions over multiple SL carriers, which discusses the simultaneous PSCCH/PSSCH/PSFCH transmissions and receptions, as well as the power control of PSCCH/PSSCH/PSFCH, over multiple SL carriers. FG 47-v3 describes the maximum number of simultaneous PSFCH transmissions and receptions over multiple SL carriers. In our view, these two FGs can be merged. The merged FG should have the prerequisite of FG 15-3 and FG 15-11. 

Proposal 23: Merge FG 47-v3 into FG 47-v1, with the FG name as “NR SL communication with SL CA” and with the prerequisites of FG 15-3 and FG 15-11. 

For PSCCH/PSSCH reception over multiple SL carriers, considering that FG 15-1 (receiving NR sidelink) has the component of “UE can attempt to decode  non-overlapping RBs per slot”, we could extend these this component in the multiple sidelink carriers’ environment.  Specifically, in FG 47-v1, the component of “UE supports transmitting/receiving PSCCH/PSSCH/PSFCH simultaneously over multiple X SL carrier” includes the sub-component of “UE can attempt to decode up to Y non-overlapping RBs in a slot over multiple SL carriers.”

Proposal 24: In FG 47-v1, the component of “UE supports transmitting/receiving PSCCH/PSSCH/PSFCH simultaneously over multiple X SL carrier” includes the sub-component of “UE can attempt to decode up to Y non-overlapping RBs in a slot over multiple SL carriers.”

FG 47-v2 describes the S-SSB transmissions and receptions over multiple SL carriers. Hence, we prefer not to merge it with FG 47-v1 and FG 47-v3. Also, this FG is based on the UE capability of S-SSB transmissions and receptions on a single carrier. Hence, the prerequisites of this FG are FG 47-v1 and FG 15-4. 

Proposal 25: Keep FG 47-v2 as a separate FG, with the prerequisites of FG 47-v1 and FG 15-4. 

Summary
In this contribution, we discuss the Rel-18 NR sidelink evolution UE capabilities, and have the following proposals:

Proposal 1: Keep FG 47-k1 and FG 47-k3 as separate FGs. 

Proposal 2: FG47-k3 is optional with capability signaling, not the basic feature group.  

Proposal 3: Keep FG 47-k1 and FG 47-k8 as separate FGs. 

Proposal 4: For FG 47-k1, the prerequisite feature groups include at least one of the 15-25, 15-3, 32-4 and 32-4a. 

Proposal 5: For FG 47-k5, the prerequisite feature groups include at least one of the 15-3, 32-4 and 32-4a. 

Proposal 6: Keep FG 47-k9 with the same feature name and components.
· The prerequisite of FG 47-k9 is FG 15-25 except components 3 and 4 in FG 15-2. 

Proposal 7: Introduce a new FG as “Sidelink mode 2 resource allocation for interlace RB-based PSCCH/PSSCH transmission”, with the components of
· UE can perform mode 2 sensing and resource selection operations for interlace RB-based PSCCH/PSSCH.
· UE can transmit interlace RB-based PSCCH/PSSCH. 

Proposal 8: The prerequisites of FG 47-m1 are FG 47-k1 and at least one of FG 47-k9 and the newly introduced FG on “Sidelink mode 2 resource allocation for interlace RB-based PSCCH/PSSCH transmission”. 

Proposal 9: Introduce a new FG as “Sidelink mode 2 resource allocation for contiguous RB-based PSCCH/PSSCH transmission”, including the following components
· UE can perform mode 2 sensing and resource selection operations considering intra-cell guardband.
· UE can transmit contiguous RB-based PSCCH/PSSCH. 

Proposal 10: The prerequisites of FG 47-m10 are FG 47-k1 and at least one of the newly introduced FG on “Sidelink mode 2 resource allocation for contiguous RB-based PSCCH/PSSCH transmission” and “15-25 except components 3 and 4 in 15-2”.

Proposal 11: The prerequisites of FG 47-m3 are FG 47-k1 and FG 47-m1. 

Proposal 12: The prerequisite of FG 47-m4 is FG 15-1 except component 5 and component 8 for FR2. 

Proposal 13: In FG 47-m1, introduce the following components: 
· UE can receive up to N interlaces of PSFCH resources
· UE can transmit up to M interlaces of PSFCH resources

Proposal 14: The prerequisites of FG 47-m5 are FG 47-k1 and FG 47-m1. 

Proposal 15: The prerequisites of FG 47-m11 and FG 47-m11a are FG 47-k1 and FG 47-m1. 

Proposal 16: The prerequisites of FG 47-m13 are FG 47-k1 and FG 47-m1. 

Proposal 17: In FG 47-m6, 
· define the maximum number of repetitions in frequency domain within one RB set for S-PSS/S-SSS/PSBCH transmissions. 
· introduce a component of “UE supports receiving S-PSS/S-SSS/PSBCH multiple times by repetition in frequency domain within one RB set. 
· define the maximum number of repetitions in frequency domain within one RB set for S-PSS/S-SSS/PSBCH receptions.
· the prerequisites include FG 15-4 and FG 47-k1.

Proposal 18: The prerequisites of FG 47-m8 are FG 15-4 and FG 47-k1.

Proposal 19: The prerequisites of FG 47-m12 and FG 47-m12a are FG 47-k1 and FG 47-m6. 

Proposal 20: Introduce a new FG of “Reception of scheme 1 inter-UE coordination information over 2nd SCI in interlace RB based PSCCH/PSSCH”, 
· with component of “UE can receive Scheme 1 inter-UE coordination transmission over 2nd SCI that is used in addition to the MAC-CE carrying the same inter-UE coordination information in the same transmission, in interlace RB based PSCCH/PSSCH.”
· with prerequisites of FG 47-m1 and FG 32-6-1. 

Proposal 21: Introduce a new FG of “Reception of scheme 1 explicit request over 2nd SCI in interlace RB based PSCCH/PSSCH”, 
· with component of “UE can receive an explicit request for inter-UE coordination information of both preferred resource set and non-preferred resource set over 2nd SCI that is used in addition to the MAC-CE carrying the explicit request in the same transmission, in interlace RB based PSCCH/PSSCH.”
· with prerequisites of FG 47-m1 and FG 32-6-2. 

Proposal 22: The prerequisites of FG 47-s1 include FG 15-3, FG 15-6 and FG 15-11.

Proposal 23: Merge FG 47-v3 into FG 47-v1, with the FG name as “NR SL communication with SL CA” and with the prerequisites of FG 15-3 and FG 15-11. 

Proposal 24: In FG 47-v1, the component of “UE supports transmitting/receiving PSCCH/PSSCH/PSFCH simultaneously over multiple X SL carrier” includes the sub-component of “UE can attempt to decode up to Y non-overlapping RBs in a slot over multiple SL carriers.”

Proposal 25: Keep FG 47-v2 as a separate FG, with the prerequisites of FG 47-v1 and FG 15-4. 
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