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Introduction
In RAN1#116, there was a discussion on UE features for NR sidelink evolution. The latest UE feature list is captured in the appendix. This contribution discusses on UE features for Sidelink on shared spectrum and Sidelink CA. 

SL-U
FG 47-k2
Feature 47-k2 was agreed as below:
	47. NR_SL_enh2
	47- k2
	SL multi-channel access for dynamic channel access mode
	1. UE supports multi-channel access procedures for PSCCH/PSSCH/S-SSB/PSFCH transmission(s) in multiple RB sets in a slot
2. UE supports Type A and Type B multi-channel access procedures for PSFCH transmissions in multiple RB sets in a slot
4) UE supports multi-channel access procedure on N channel(s) with 20MHz LBT bandwidth for each channel. Candidate values of N: {2, 3, 4, 5}

	47-k1
	Yes
	[No]
	UE does not support multi-channel access in dynamic channel access mode for NR sidelink operation in shared spectrum.
	Per band
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: Support of S-SSB/PSFCH transmission(s) in multiple RB-sets in a slot is according to the support of {47-m11, 47-m11a} and {47-m12, 47-m12a}
	Optional with capability signalling


For 47-k2, we do not see the need for a UE to signal this to a neighboring UE and thus we suggest to remove the brackets around the [No]. The reason is that this information will not necessarily be used for the COT sharing decision. 
Proposal 1: For 47-k2,
· This feature is not applicable to capability signaling exchange between UEs. 

FG 47-k3
For feature 47-k3, one aspect to decide is whether a UE needs to notify neighboring UEs. However, if this feature is a basic FG, this simplifies the definition and the other UEs do not need to know this capability when performing COT sharing, thus simplifying PC5 signaling. For this reason, we prefer having 47-k3 as basic FG and remove the brackets around the notifying other UEs. 
Proposal 2: adopt 47-k3 as below and as basic FG
	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


	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 shared spectrum where shared spectrum channel access must be used, UE must indicate this FG is supported]



FG 47-k5
Feature 47-k5 was agreed as below in the last RAN 1 meeting:
	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
	at least one of {15-3, [32-4]}

	[Yes]
	No
	UE does not support resource (re-)selection for multi-consecutive slots transmission
	[Per band]
	N/A
	N/A
	
	
	Optional with capability signalling



Since this resource selection is done by the UE, then there is no need to notify the gNB as this feature will be mainly used for Mode 2 resource selection and the selection will be notified to other UEs through SCI signaling. We also propose to remove the brackets around per band. 
Proposal 3: For 47-k5,
· This feature does not need to be signaled to the gNB. 
· Support per band operation for 47-k5. 


FG 47-k9
Feature 47-k9 was agreed as below in the last RAN 1 meeting:
	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


We support this feature and believe it is essential for Mode 1 operation in shared spectrum. We suggested 47-k1 as a pre-requisite for this FG since LBT sensing is still essential for shared spectrum.  In the Rel-18 WID, it was clearly mentioned that if Mode 1 is supported in shared spectrum then the downlink control information will be sent in the licensed spectrum. Hence, it is essential that the UE is able to report to the gNB its ability to receive scheduling for Mode 1 operation in shared spectrum. 
Proposal 4: For 47-k9,
· Support feature 47-k1 as a pre-requisite to 47-k9. 

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


For 47-m4, receiving PSSCH/PSCCH from second candidate symbol, supporting this feature as a basic FG for NR sidelink requires demanding UE implementation (especially for the Rx case) and thus this component should not be part of the basic FG since this capability creates a significant burden on UEs especially in case of reception. In addition, it was agreed that it is up to UE implementation to monitor 1 or 2 AGC symbol(s) in a slot and thus this feature does not need to be a basic FG.
Proposal 5: 
· 47-m4 is not a basic FG.

FG 47-m13
The following Feature 47-m13 was proposed in the last RAN1 meeting:

	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


For this FG, we support to limit the number of dedicated PRBs that can be used/monitored by the UE at any given slot similar to the case of Rel-16 NR sidelink. In other words, sending an ACK/NACK feedback over K dedicated PRBs will still require the UE to send K Zadoff-Chu sequences and will require the power to be distributed among the dedicated PRBs. Similarly, in case of RX, a UE will need to monitor L dedicated PRBs for ACK/NACK feedback. Hence, we would like to maintain the limit on the number of PSFCH transmissions from FG 15-11 on K and L. In this case, the candidate values for K are {4, 8, 16}  and for L are {5, 15, 25, 32, 35, 45, 50, 64}. Finally, we suggest to have FG 47-k1 as a pre-requisite for this FG. 
Proposal 6: 
· Support FG 47-m13 to bound the number of PRBs that need to be monitored for PSFCH transmission/reception in shared spectrum.
· Support the following candidate values for K 
· {4, 8, 16}
· Support the following candidate values for L
·  {5, 15, 25, 32, 35, 45, 50, 64}


SL-CA
For NR sidelink CA, the following was agreed for 47-v1. 
	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.
· 1-3) For the number of non-overlapped PRBs over aggregated SL carriers:
· UE can attempt to decode NRB,i non-overlapping RBs in a slot on carrier i of the X carriers.

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



We do not see the rationale to merge between the SL-CA FGs similar to previous releases since they are covering different topics.  
Proposal 7: for 47-v1,
· Remove the FFS on the merge between SL-CA FGs. 

FG 47-v2
In RAN1 #115 the following was agreed 
	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.

1. 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


We do not see the rationale to merge between the SL-CA FGs similar to previous releases since they are covering different topics.  

Proposal 8: for 47-v2,
· Remove the FFS on the merge between SL-CA FGs. 

	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


For 47-v3, it is beneficial not to increase the processing burden on a UE for PSFCH transmission/monitoring. Hence, we suggest to reuse the limits from 15-11 per carrier for the case of multiple aggregated carriers. In this case, the candidate values for X are X_i*{5, 15, 25, 32, 35, 45, 50, 64} and the candidate values of Y are X_i *{4, 8, 16}, where X_i is the number of supported carriers.  Finally, we do not see the rationale to merge between the SL-CA FGs similar to previous releases since they are covering different topics.  

[bookmark: _GoBack]Proposal 9: for 47-v3,
· Support the following candidate values for X
· X_i*{5, 15, 25, 32, 35, 45, 50, 64}, where X_i is the number of supported carriers.
· Support the following candidate values for Y
· X_i *{4, 8, 16}, where X_i is the number of supported carriers.
· Remove the FFS on the merge between SL-CA FGs. 
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Appendix
The following shows the latest agreements on UE capability for Rel-18 sidelink [1].

Agreement:
· [bookmark: _Hlk160036837]Prerequisite FG of FG47-m1 is At least one of {15-25, 15-3, [32-4, 32-4a]}
· Add following notes for FG47-m1
· 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

Agreement:
· Prerequisite FG of FG47-m3 is At least one of {15-25, 15-3, [32-4, 32-4a]}
· Add following notes for FG47-m3
· 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
· The FG is only expected for a band where shared spectrum channel access must be used.

Agreement:
· Prerequisite FG of FG47-m5 is 15-11

Agreement:
· “Need for the gNB to know if the feature is supported” for FG47-m6 is No
· FG47-m6 is Optional without capability signaling
· Reporting granularity of FG47-m6 is Per band
· Prerequisite FG of FG47-m6 is 15-4
· Remove “FFS whether to define the supported maximum number of repetitions in frequency domain within one RB set” from component of FG47-m6
· Remove “FFS whether/how to introduce Rx capability” from component of FG47-m6
· Note for FG47-m6 is kept, i.e., remove brackets

Agreement:
· Prerequisite FG of FG47-m8 is 15-4

Agreement:
· Prerequisite FG of FG47-m9 is 15-4

Agreement:
· Reporting granularity of FGs that are “Optional without capability signaling” is not described (i.e., remove text if any)

Agreement:
· Prerequisite FG of FG47-m10 is At least one of {15-25, 15-3, [32-4, 32-4a]}
· Add following notes for FG47-m10
· 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
· “Need for the gNB to know if the feature is supported” for FG47-m10 is Yes
· “Applicable to the capability signalling exchange between UEs” for FG47-m10 is No
· FG47-m10 is Optional with capability signaling
· “Consequence if the feature is not supported by the UE” for FG47-m10 is kept as it is
· Reporting granularity of FG47-m10 is Per band
· Note for FG47-m10 is kept as it is

Agreement:
· Prerequisite FG of FG47-s1 is kept as it is, i.e., remove bracket


Agreement:
· “FFS whether to report Maximum number of non-overlapping RBs per slot across all carriers the UE can attempt to decode” in component of FG47-v1 is updated as follows
· 1-3) For the number of non-overlapped PRBs over aggregated SL carriers:
· UE can attempt to decode NRB,i non-overlapping RBs in a slot on carrier i of the X carriers.
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Agreement:
· Remove “FFS whether to merge with 47-k3” from component of FG47-k1
· Remove “FFS whether to merge with 47-k1” from component of FG47-k3

Agreement:
· Change “unlicensed” to “shared” in SL UE features list

Agreement:
· Remove “[9. Monitoring SCI to decode]” from component of FG47-k1

Agreement:
· Prerequisite FG of FG47-k5 is at least one of {15-3, [32-4]}
· “Applicable to the capability signalling exchange between UEs” for FG47-k5 is No
· “Consequence if the feature is not supported by the UE” for FG47-k5 is kept as it is
· Remove the Note for FG47-k5

Agreement:
· FG47-k8 is kept, i.e., remove yellow highlight
· Remove “FFS whether to merge with 47-k1” from component of FG47-k8
· Component for FG47-k8 is kept as it is
· Prerequisite FG of FG47-k8 is 47-k1
· “Need for the gNB to know if the feature is supported” for FG47-k8 is No
· “Applicable to the capability signalling exchange between UEs” for FG47-k8 is No
· FG47-k8 is Optional without capability signaling
· “Consequence if the feature is not supported by the UE” for FG47-k8 is kept as it is
· Reporting granularity of FG47-k8 is not described
· Note for FG47-k8 is kept with changing “signaling” to “FG”
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