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1 Introduction

The Rel-18 NR Sidelink evolution WID was agreed upon during the RAN#94-e meeting [1], where a set of objectives are included and listed below:

	To check in RAN#97 for objectives 1 and 3, taking into account the progress on objectives 2 and 4, aiming to have specification work for both objective 1 and 3.
2. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4] (This part of the work is put on hold until further checking in RAN#97)
· Support only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, handling the limited capability, power control for simultaneous sidelink TX, packet duplication)

· The work is limited to FR1 licensed spectrum and ITS band in FR1.

· No specific enhancements of Rel-17 sidelink features with sidelink CA support.

· This feature is backwards compatible in the following regards

· 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)

3. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation

· Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation

· No specific enhancements for Rel-17 resource allocation mechanisms

· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.

· Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum

· The existing NR sidelink and NR-U channel structure shall be reused as the baseline.

· No specific enhancements for existing NR SL feature

· The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.

· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.

4. Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (This part of the work is put on hold until further checking in RAN#97)
· Update evaluation methodology for commercial deployment scenario

· Work is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery, etc) by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible.
· Beam management in FR2 licensed spectrum considers sidelink unicast communication only.

5. Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· Reuse the in-device coexistence framework defined in Rel-16 as much as possible
6. UE Tx and Rx RF requirement for supporting new features introduced in this WI, sidelink frequency bands for single-carrier operation and frequency band combinations for carrier aggregation operation [RAN4]

· The exact frequency bands for both licensed and ITS-dedicated spectrum in FR1 and FR2 are to be determined based on company input during the WI.

· The exact frequency band combinations for both FR1 licensed and ITS-dedicated spectrum are to be determined based on company input during the WI.

· Frequency bands for the unlicensed spectrum in FR1 are [n46 and n96/n102] (i.e., 5GHz and 6GHz) in accordance with corresponding national regulatory requirements.
· Support of new sidelink frequency bands and band combinations should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.

7. UE RRM core requirement for the new features introduced in this WI [RAN4]




According to the WID, the study work of Objective 2 and 4 has been started since RAN1#109e meeting while that of Objective 1 and 3 is put on hold for further checking in RAN#97 meeting. In this contribution, we present our views on detailed study/normative work for Rel-18 sidelink evolution.

2 Discussions
2.1 On Objective 1 and 3
As mentioned in WID, for Rel-18 sidelink evolution, both V2X applications and commercial use cases are supported with key requirements on increased sidelink data rate so that Rel-18 sidelink evolution technology can enable the V2X applications such as sensor/video information sharing between vehicles and the commercial use cases such as AR/VR. Increased data rate is expected to be achieved by supporting sidelink carrier aggregation and sidelink over unlicensed spectrum as well as FR2 sidelink operation. In that sense, except Objective 4 for co-channel coexistence between LTE sidelink and NR sidelink, all the other sidelink technologies in Rel-18 including sidelink carrier aggregation, sidelink over unlicensed spectrum, and FR2 sidelink operation are aiming at same purpose, i.e., increased data rate. 

Unlicensed spectrum is more and more important for hot spot scenarios, e.g., using unlicensed spectrum to provide communications among the sensors in large factories or appliances at home can not only improve the data rate via using the wide unlicensed spectrum but also offload the traffic from licensed spectrum and reduce the operation cost. For Rel-16 NR-based access on unlicensed spectrum (NR-U), the unlicensed spectrums of highest interest for specification include the 5GHz unlicensed band and the 6GHz band for unlicensed use (e.g., US 5925 – 7125 MHz, or European 5925 – 6425 MHz, or parts thereof), which can provide several hundreds of MHz bandwidth or even about 1GHz bandwidth for sidelink. 

However, the progress of Rel-18 sidelink over unlicensed spectrum is a bit slow with only high level agreements on channel access and physical layer design. Evaluation work is just started with a basket of simulation assumptions agreed in RAN1#110. There are a lot of open issues need further study, e.g., channel access procedure types for sidelink, contention window size adjustment for unicast and groupcast Option 1 as well as Option 2, UE-to-UE COT sharing mechanism, multi-consecutive slot transmission, support of resource allocation Mode 1 and Mode 2 over unlicensed spectrum, sidelink resource pool configuration and RB set association, slot structure, interlaced based PSCCH/PSSCH/PSFCH design, HARQ-ACK feedback enhancement, SL SSB and PSBCH design. In that sense, Rel-18 sidelink should continuously focus on the study of sidelink over unlicensed spectrum in Q4 2022, especially considering Rel-18 sidelink has very limited TU compared with the 4 objectives. Starting FR2 sidelink after RAN#97 is not reasonable based on current progress in Rel-18. It is better to put FR2 sidelink on hold and further check it in RAN#98.
Regarding Objective 1 of supporting sidelink carrier aggregation, LTE sidelink carrier aggregation is considered as baseline for NR sidelink carrier aggregation supporting only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, handling the limited capability, power control for simultaneous sidelink TX, packet duplication). There is no specific enhancement of Rel-17 sidelink features, and the work is limited to FR1 licensed spectrum and FR1 ITS band. Furthermore, this objective is led by RAN2 and requires less standard effort in RAN1. It does make sense to start Objective 1 in Q4 2022. 

Based on analysis above, we have below proposals:

Proposal 1: Start Objective 1 to specify NR sidelink CA in Q4 2022.
Proposal 2: Hold Objective 3 and further check it in RAN#98.
2.2 On Objective 4
Device type and combination of operational modes for co-channel coexistence between LTE sidelink and NR sidelink have been studied and discussed in RAN1 meeting. We have agreed that device type A is supported for co-channel coexistence and Combination A which is Mode 2 NR sidelink with Mode 4 LTE SL is considered with high priority. On the device type whether to support type B device has been extensively discussed in RAN1 meeting, we think type B device is important in future considering the eventual transition from LTE-V2X to NR V2X. 
On whether to support Combination B (Mode 1 NR SL + Mode 4 LTE SL) and Combination C (Mode 2 NR SL + Mode 3 LTE SL) we propose that only Combination A is considered in Rel-18 SL evolution considering the workload and time budget. 
On the solutions for co-channel coexistence both semi-static and dynamic resource sharing have been studied and discussed in RAN1 meeting, semi-static resource portioning has limited specification impact. On dynamic resource sharing the SCS of NR sidelink and how to avoid the AGC issue have been extensively discussed in RAN1. On the SCS of NR SL, at least 15kHz SCS could be configured, and whether to support higher SCS has not been agreed. We think that support of SCS higher than 15kHz will introduce more specification impact considering the AGC issue caused by different SCSs.
Based on analysis above, we have below proposal:

Proposal 3: Start normative work of co-channel coexistence between LTE sidelink and NR sidelink with following considerations on the scope:
· Support device type B in Rel-18 SL
· Don’t support Combination B (Mode 1 NR SL + Mode 4 LTE SL) and Combination C (Mode 2 NR SL + Mode 3 LTE SL) in Rel-18 SL

· For dynamic resource pool sharing only support 15kHz SCS of NR sidelink in Rel-18 SL
3 Conclusion
In this paper, regarding Rel-18 sidelink evolution, our views on detailed objectives are present. Based on above discussion, we have below proposals:
Proposal 1: Start Objective 1 to specify NR sidelink CA in Q4 2022.
Proposal 2: Hold Objective 3 and further check it in RAN#98.
Proposal 3: Start normative work of co-channel coexistence between LTE sidelink and NR sidelink with following considerations on the scope:

· Support device type B in Rel-18 SL

· Don’t support Combination B (Mode 1 NR SL + Mode 4 LTE SL) and Combination C (Mode 2 NR SL + Mode 3 LTE SL) in Rel-18 SL

· For dynamic resource pool sharing only support 15kHz SCS of NR sidelink in Rel-18 SL
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