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1. Introduction
The Rel-18 NR sidelink evolution WI has been agreed in RAN#94 [1] and updated in RAN#97 [2], with the objectives copied below. 
	1. 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#98-e)
· 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
· [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)
2. 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
· [bookmark: _Hlk89917081]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.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]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.
3. [bookmark: _Hlk89917254]Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (Determine in RAN#98-e whether to continue the study or study + specification work for FR2 until the end of R18)
· Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
· [bookmark: _Hlk89917283]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.
· [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.
4. 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
· Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A
5. 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.
6. UE RRM core requirement for the new features introduced in this WI [RAN4]


According to the WI plan, RAN should review the WI progress and make a decision on the works of objective 1 and 3. In this document, we would provide our views on how to progress this WI.

2. Discussion 
[bookmark: _Ref86776111]When determining the Rel-18 NR sidelink WI in the RAN#94 meeting, some companies raised the concern on the workload given the large WI scope, especially considering that the Rel-17 NR sidelink enhancements WI had not completed at that time. Finally, the WI was agreed with a late start, as well as a check point in RAN#98 for the objective 2 (i.e., study of sidelink on unlicensed spectrum). 
According to the discussions and agreements achieved in both RAN1 and RAN2 WGs, the overall progress looks manageable. The basic framework of channel access (such as type-1 LBT, type 2A/2B/2C LBT, CWS adjustment, multi-channel access, UE-2-UE COT sharing, etc.), resource allocation schemes (mode 1 and mode 2), physical layer structure (concepts of BWP, resource pool, sub-channel, RB-set, interlace, slot based, multiple starting symbols, multi-consecutive-slots, etc.), physical layer channels (PSCCH, PSSCH, PSFCH, S-SSB, etc.), etc., have been agreed. The radio protocol design for sidelink on unlicensed spectrum also has some good progresses, such as the CAPC mapping, multiplexing, LCP, COT sharing, SL DRX, consistent LBT failure and recovery mechanism, etc. 
Nevertheless, there are quite some detailed issues not been addressed, for example, the support of FBE, type 2A channel access for PSFCH, resource allocation mechanism for multi-consecutive-slots, the sub-channel number indexing, RE mapping for PSFCH and S-SSB, etc. However, the detailed designs were discussed extensively in WG, and various options had been agreed for further discussion and down-selecting. There is no doubt of the feasibility and benefit of sidelink operating on unlicensed spectrum, while the abovementioned detailed issues can anyway be resolved during normative work phase.
[bookmark: _Ref121151607]Observation 1: There is no doubt of the feasibility and benefit of sidelink operating on unlicensed spectrum, while the remaining detailed issues can anyway be resolved during normative work phase.
In summary, given that the feasibility and benefit of sidelink operating on unlicensed spectrum are obvious, and the overall progress looks manageable, it is proposed to start the normative work for objective 2 after RAN#98.
[bookmark: _Ref120636784]Proposal 1: Start the normative work of objective 2 (i.e., SL unlicensed) of Rel-18 NR sidelink evolution WI after RAN#98.

Regarding the works of objective 1 and 3, it was agreed to check the overall WI progress before starting the works in RAN#97 meeting. In the previous meeting, it was finally agreed to start the work of updating evaluation methodology for commercial deployment in FR2 in Q4, 2022, and to revisit the progress in RAN#98 meeting.
Firstly, considering the urgent market need, it would be very important to enable the sidelink beyond the FR1 spectrum. The FR1 unlicensed sidelink is helpful to launch the sidelink eco-system, however, it should be one step moving forward to cover the FR2 unlicensed band in order to become a competitive player.
For example, wireless docking has attracted much interest for office environment, and wireless streaming at home (e.g., streaming or mirroring the video/music from mobile/tablet to TV screen, projector, etc.) has become more and more popular. Without cables and wires, consumer can move freely around the room, while still driving the content on the display. This movement allows for more natural engagement and collaboration. The FR1 unlicensed band are less attractive for these usages due to the narrow bandwidth and crowd channel. On the other hand, the relatively underutilized millimeter-wave (mmWave) spectrum offers excellent opportunities to provide high speed data rate, low latency, and high capacity due to the enormous amount of available bandwidth.
Similarly, the eXtended Reality (XR) and gaming is the acknowledged killer applications for glasses, Head Mounted Displays (HMDs), etc. SA1 has identified the use cases and requirements in Network Controlled Interactive Services: NCIS (TR 22.842). Sidelink is identified as an important use case for XR, e.g., consume VR content via tethered VR headset in the interactive service. SA2 has defined the corresponding PQI for such kinds of requirements, where end-to-end latency is 5-10 ms and the required data rate requirement is 0.1-10 Gbps with reliability 99.99%. 
However, RAN1 has evaluated and concluded that the current release of NR sidelink cannot support the required data rate. Further, currently there is no suitable spectrum/bandwidth to support this kind of commercial service. Frequency bands above 52.6GHz provide great potential for such low latency and high data rate transmission.
From the market perspective, there are already many competitive technologies emerging, e.g., 802.11ad/aj/ay, WirelessHD, etc., which are also targeting the abovementioned commercial use cases. On one hand, it is important and urgent to enable NR sidelink operation in the market, to compete with these technologies. On the other hand, these existing competitors have their drawbacks, such as less robustness, smaller coverage, or higher cost, etc., while the NR sidelink based technology is attractive because of the potentially higher performance and reliability, and better device integration level (with cellular WAN interface). The latter is very important for these commercial devices (e.g., glasses, watch, mobiles) because the outdoor activities without an additional portable hotspot device (such as CPE, MiFi, etc.) is essential for them. Noted that for these kinds of devices (wearable, etc.), the battery life and processing capability can be severely constrained by the physical dimension limitations for sensor, earbuds, etc. The space is at a premium for the them: even a small chip takes up valuable space. Thus, a higher level of integration is greatly desirable.
Secondly, the overall Rel-18 WI progress also looks adequate. According to the status report, the overall completion level of the core part is around 40% [3]. By stepping into the details of the ongoing objectives, it seems that significant progresses have been achieved for each of them. 
· For objective 2 (i.e., sidelink on unlicensed spectrum), as analysed above lots of achievements have been made. The overall progress looks manageable.
· For objective 3 (i.e., sidelink on FR2 spectrum), the progress for the evaluation methodology update for FR2 looks good – the work has been completed in Q4 in RAN1WG. The other works can start after RAN#98.
· For objective 4 (i.e., co-channel coexistence for LTE sidelink and NR sidelink), the progress also seems good enough. For example, RAN1 has already concluded the feasibility of co-channel coexistence in the RAN1#110 meeting as below:
	Conclusion
For co-channel coexistence in Rel-18, RAN1 concludes that the TDM-based semi-static resource pool partitioning based on Rel-16/17 specifications is one possible solution to ensure co-channel coexistence between LTE-V UEs and NR-V UEs.
· Note: The LTE and NR resource pools do not overlap in time with each other in the TDM-based semi-static resource pool partitioning.
· Note 2: Rel-16 in-device coexistence framework can ensure alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe
· FFS: potential enhancements for synchronization can be further investigated


Moreover, the dynamic resource pool sharing mechanism has been discussed and the basic framework has been agreed in the RAN1#111 meeting as below. The work seems to be manageable and can be completed on time.
	Agreement
For dynamic resource pool sharing, the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, where
· The NR SL module excludes resources based on the shared information from its own candidate resource set when performing the resource (re)selection procedure in the PHY layer.
· FFS how to exclude resources at least based on the time and frequency locations of LTE SL transmissions that have been indicated in the shared candidate information.
· FFS how the exclusion is performed according to clause 8.1.4 of TS 38.214.
· FFS: whether/how NR SL module excludes resources not belonging to the generated LTE SL’s candidate resource set SB from its own candidate resource set.


Thirdly, the work of Rel-17 NR sidelink enhancements has been completed, while the maintenance work load has already been declined significantly in Q4, and is foreseen to be further minimized in the next quarter. The RAN1 specifications are already becoming quite stable – there were only a small number of CRs submitted for Rel-17 NR SL in the previous quarters, mostly for minor corrections, e.g., RRC alignments, editorial changes, etc. In Q3, the major works in RAN2, such as the MAC and RRC design, UE capabilities, etc., have been completed, and the ASN.1 has also been frozen. The major maintenance work has been completed in Q4, and it is expected to be declining significantly in the next quarter.
Finally, the allocated RAN2 TU in Q4 is not fully and efficiently utilized based on the current situations. The works of the objectives 3 (i.e. FR2) and 4 (i.e. coexistence) have no significant impacts in RAN2, while the work of the objective 2 (i.e. SL unlicensed), although achieved good progress in Q4, heavily depends on the RAN1’s further decisions. Given that RAN2 is the leading WG of objective 1 (i.e., NR sidelink CA), it is desirable to start the RAN2 work as early as possible. If RAN2 cannot start the work on objective 1 in the next quarter, the efficiency of the allocated RAN2 TU in the next quarter would not be promising.
[bookmark: _Ref120841260][bookmark: _Ref113024989]Observation 2: Considering the urgent market need, it is very important to enable the NR sidelink over FR2 unlicensed bands because of the potentially higher performance and reliability, and better device integration level, which can hardly be supported by operating on FR1 unlicensed band.
[bookmark: _Ref120841264]Observation 3: Good progresses have been achieved for Rel-18 NR sidelink evolution WI in the previous quarters.
[bookmark: _Ref121127851]Observation 4: The work of evaluation methodology update for FR2 has been completed in Q4 in RAN1WG.
[bookmark: _Ref113024991]Observation 5: The work of Rel-17 NR sidelink enhancements has been completed, while the maintenance work load has already been declined significantly in Q4, and is foreseen to be further minimized in the next quarter.
[bookmark: _Ref120841250]Observation 6: It is desirable to start the RAN2 work as early as possible.
In summary, given that the maintenance work load of Rel-17 is foreseen to be declining significantly, the efforts can be shifted to Rel-18 NR sidelink. As the overall progress of Rel-18 NR sidelink evolution WI looks good, and considering that the RAN2 leading objective is expected to consume most of the RAN2 TUs, it is highly desirable to start the work of the pending objective 1 and 3, i.e., NR sidelink CA and sidelink on FR2 spectrum.
[bookmark: _Ref101467769]Proposal 2: Start the work of objective 1 (i.e. SL CA) of Rel-18 NR sidelink evolution WI after RAN#98.
[bookmark: _Ref53755290]Proposal 3: Start the work of objective 3 (i.e. SL over FR2) of Rel-18 NR sidelink evolution WI after RAN#98.

3. Conclusion
In the contribution, we provide our view on the status of the ongoing objectives and currently pending objectives of Rel-18 NR sidelink evolution WI, with the following observations and proposals:
Observation 1: There is no doubt of the feasibility and benefit of sidelink operating on unlicensed spectrum, while the remaining detailed issues can anyway be resolved during normative work phase.
Proposal 1: Start the normative work of objective 2 (i.e., SL unlicensed) of Rel-18 NR sidelink evolution WI after RAN#98.
Observation 2: Considering the urgent market need, it is very important to enable the NR sidelink over FR2 unlicensed bands because of the potentially higher performance and reliability, and better device integration level, which can hardly be supported by operating on FR1 unlicensed band.
Observation 3: Good progresses have been achieved for Rel-18 NR sidelink evolution WI in the previous quarters.
Observation 4: The work of evaluation methodology update for FR2 has been completed in Q4 in RAN1WG.
[bookmark: _GoBack]Observation 5: The work of Rel-17 NR sidelink enhancements has been completed, while the maintenance work load has already been declined significantly in Q4, and is foreseen to be further minimized in the next quarter.
Observation 6: It is desirable to start the RAN2 work as early as possible.
Proposal 2: Start the work of objective 1 (i.e. SL CA) of Rel-18 NR sidelink evolution WI after RAN#98.
Proposal 3: Start the work of objective 3 (i.e. SL over FR2) of Rel-18 NR sidelink evolution WI after RAN#98.	
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