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Introduction
In the latest RAN1#116bis, the RAN1 Rel-18 NR UE feature list was updated [1]. In this contribution, we present our views on some of the remaining issues.

NR sidelink UE features
Sidelink on unlicensed spectrum with channel access mechanism
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 or partial sensing.  

Proposal 1: For FG 47-k1, the prerequisite feature groups include at least one of the 15-25, 15-3 and 32-4. 
Resource allocation in sidelink on unlicensed spectrum
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. 

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. The prerequisite of this FG is FG 15-3. Hence, we have the following proposal for transmitting interlace RB-based PSCCH/PSSCH in mode 2 resource allocation. 

Proposal 2: Introduce a new FG (e.g., FG 47-k10) 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.
· with prerequisite of FG 15-3.

For PSCCH/PSSCH, it was agreed that both contiguous RB-based and interlace RB-based transmissions are supported. 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. The prerequisite of this FG is FG 15-3. Hence, we have the following proposal.  

Proposal 3: Introduce a new FG (e.g., FG 47-k11) as “Sidelink mode 2 resource allocation for contiguous RB-based PSCCH/PSSCH transmission”, 
· with the components of
· UE can perform mode 2 sensing and resource selection operations considering intra-cell guardband.
· UE can transmit contiguous RB-based PSCCH/PSSCH. 
·  with prerequisite of FG 15-3.
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. 

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

It is open whether FG 32-4 and FG 32-4a could be prerequisite of FG 47-m1. In our view, partial sensing and random resource selection could be used for sidelink operations on unlicensed spectrum. Hence, we propose to keep one of FG 32-4 and FG 32-4a as prerequisite of FG 47-m1. 

Proposal 4: The prerequisites of FG 47-m1 include FG 32-4 and FG 32-4a.
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. 

It is open whether FG 32-4 and FG 32-4a could be prerequisite of FG 47-m3. In our view, partial sensing and random resource selection could be used for sidelink operations on unlicensed spectrum. Hence, we propose to keep one of FG 32-4 and FG 32-4a as prerequisite of FG 47-m3. 

Proposal 5: The prerequisites of FG 47-m3 include FG 32-4 and FG 32-4a.

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 47-m1 can be the prerequisite FG for FG 47-m4. 

Proposal 6: The prerequisite of FG 47-m4 is FG 47-m1. 
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 PRBs. 

To transmit PSFCH composed of a common interlace and multiple dedicated PRBs, UE needs to support PSFCH transmission capability. Hence, FG 47-m1 is the prerequisite, and we have the following proposal for transmitting/receiving interlace RB-based PSFCH. 

Proposal 7: Keep FG 47-m13 with the existing components, and the prerequisite of FG 47-m13 is FG 47-m1. 
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 8: 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 9: 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. 
Sidelink CA operation
FG 47-v2 is based on the UE capability of S-SSB transmissions and receptions on a single carrier. Hence, the prerequisites of this FG should be FG 47-v1 and FG 15-4. 

Proposal 10: The prerequisites of FG 47-v2 are FG 47-v1 and FG 15-4. 

In FG 47-v3, UE supports receiving X PSFCH resources in a slot and supports transmitting Y PSFCH resources in a slot. It is open the possible values of X and Y. Considering in FG 15-11, UE supports receiving up to {5, 15, 25, 32, 35, 45, 50, 64} PSFCH resources in a slot and supports transmitting up to {4, 8, 16} PSFCH resources in a slot, it is natural that X is equal to A*{5, 15, 25, 32, 35, 45, 50, 64} and Y is equal to A*{4, 8, 16}, where A is the number of sidelink carriers supported by UE. 

Proposal 11: In FG 47-v3, candidate values for X are A*{5, 15, 25, 32, 35, 45, 50, 64} and candidate values for Y are A*{4, 8, 16}. 


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

Proposal 1: For FG 47-k1, the prerequisite feature groups include at least one of the 15-25, 15-3 and 32-4. 

Proposal 2: Introduce a new FG (e.g., FG 47-k10) 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.
· with prerequisite of FG 15-3.

Proposal 3: Introduce a new FG (e.g., FG 47-k11) as “Sidelink mode 2 resource allocation for contiguous RB-based PSCCH/PSSCH transmission”, 
· with the components of
· UE can perform mode 2 sensing and resource selection operations considering intra-cell guardband.
· UE can transmit contiguous RB-based PSCCH/PSSCH. 
·  with prerequisite of FG 15-3.

Proposal 4: The prerequisites of FG 47-m1 include FG 32-4 and FG 32-4a.

Proposal 5: The prerequisites of FG 47-m3 include FG 32-4 and FG 32-4a.

Proposal 6: The prerequisite of FG 47-m4 is FG 47-m1. 

Proposal 7: Keep FG 47-m13 with the existing components, and the prerequisite of FG 47-m13 is FG 47-m1. 

Proposal 8: 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 9: 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 10: The prerequisites of FG 47-v2 are FG 47-v1 and FG 15-4. 

Proposal 11: In FG 47-v3, candidate values for X are A*{5, 15, 25, 32, 35, 45, 50, 64} and candidate values for Y are A*{4, 8, 16}. 
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