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1   Introduction
At RAN REL-18 workshop, a list of topics were endorsed for further discussion in RWS-210659 (endorsed Summary of RAN Rel-18 Workshop). For the topic [RAN94e-R18Prep-04] Sidelink enhancements (excluding positioning and relaying), after the subsequent email discussion in October, a set of proposals were summarized in [2], and a draft WID was provided in [3].

In this contribution, our views on the latest draft WID are shared, and a refined draft WID is proposed for Rel-18 sidelink enhancement. 

2   Overview on the latest draft WID
Support of NR sidelink CA operation

Regarding objective 1 in [3], which got the most support in last round of email discussion, and most of companies agree to specifying mechanism to support NR sidelink CA operation based on LTE sidelink CA operation. We also think it is important to ensure backward compatibility that Rel-16/17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA and transmit the corresponding sidelink HARQ feedback if it is enabled on the carrier that  Rel-16/17 UE is performing sidelink operation. With that, the work scope and workload of the current version of objective 1 seems to be controlled in a reasonable range. In Rel-16 and Rel-17, a single carrier is supported for the NR sidelink transmission and reception. Thus some clarification is needed, and the modified objective is given as below:

	1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4]

· Prioritize supporting 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)

· At least for FR1 licensed spectrum and ITS band

· Whether or not to support sidelink CA for FR2 and/or unlicensed band is to be decided in RAN#98 after the relevant studies are done

· This feature is backwards compatible in the following regards

· Rel-16/17 UEs can receive Rel-18 sidelink broadcast/groupcast transmission(s) with CA for the carriers on which they receive and transmit the corresponding sidelink HARQ feedback for groupcast if sidelink HARQ is enabled, on the carrier which is for Rel-16/17 NR sidelink transmission and reception
· Assuming this sidelink functionality would co-exist in the same resource pools as Rel-16/Rel-17 functionalities (e.g., no changes to reservations in SCI, etc.)


Support of sidelink on unlicensed spectrum

This objective has been strongly supported in last round email discussion, and was recognized as a high priority feature in Rel-18. Many companies believe that expanding sidelink to unlicensed spectrum can enable more commercial and personal applications, such as smart home network, smart office, AR/VR gaming, logistic park management. Meanwhile, the cost of sidelink devices would be reduced.

Regarding objective 2 in [3], we think the work scope is appropriate, and the sub-objectives are clear and solid, considering the situation of the study status on sidelink operation on FR2, the sidelink operation frequency bands for the unlicensed spectrum should focus on FR1 only.

Considering the assessment on priority and the preparatory work of NR-U, at least normative work on the sidelink channel access aspects using NR-U as well NR sidelink as starting point is needed. The modified objective is thus provided as below with traceable mark:

	2. Study and specify, if necessary, the 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]

· Evaluation methodology for sidelink operation on unlicensed spectrum

· Sidelink channel access mechanism for unlicensed spectrum based on regional regulation requirement and use the existing channel success access schemes from NR-U as a starting point

· Reuse Rel-16 resource allocation mechanism as much as possible

· Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum

· No specific optimizations for existing NR SL feature

· Frequency bands for the unlicensed spectrum in FR1 are 5GHz and 6GHz

· No specific optimizations for FR2 unlicensed spectrum


Enhanced sidelink operation on FR2 licensed spectrum

As commented by some companies in last round email discussion, this topic should be lower priority or second priority after sidelink on unlicensed spectrum. In our point of view, enhanced sidelink operation on FR2 licensed spectrum is a valuable objective and a study phase is deserved. But considering the WID scope and TU assignment, we think the study scope should be more focused. Considering the three kinds of sidelink communication type, broadcast, groupcast and unicast, we think we should focus on only unicast communication. Based on above, a modified objective is given as below:
	3. Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4]
· Work is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery) by enhancing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible.
· Work is limited to the support of sidelink unicast communication.


Enable co-channel coexistence for LTE sidelink and NR sidelink

Co-channel coexistence for LTE sidelink and NR sidelink is suggested by 5GAA, and has been supported by some companies. Considering current spec has supported to some extent coexistence for LTE sidelink and NR sidelink, and various solutions were raised by companies to this end. Thus, a study phase is appropriate to evaluate the performance, necessity, feasibility. The current version is okay for us.

3   Conclusion
Based on above considerations, a refined draft WID is proposed for Rel-18 sidelink enhancement as follows:

<Unchanged parts omitted>
4.1 Objective of SI or Core part WI or Testing part WI

For the objectives with a study phase, RAN to determine in RAN#98 whether or not there is to be specification support in Rel-18 and if there is specification support, the scope of this work.

1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4]

· Prioritize supporting 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)

· At least for FR1 licensed spectrum and ITS band

· Whether or not to support sidelink CA for FR2 and/or unlicensed band is to be decided in RAN#98 after the relevant studies are done

· This feature is backwards compatible in the following regards

· Rel-16/17 UEs can receive Rel-18 sidelink broadcast/groupcast transmission(s) with CA for the carriers on which they receive and transmit the corresponding sidelink HARQ feedback for groupcast if sidelink HARQ is enabled, on the carrier which is for Rel-16/17 NR sidelink transmission and reception
· Assuming this sidelink functionality would co-exist in the same resource pools as Rel-16/Rel-17 functionalities (e.g., no changes to reservations in SCI, etc.)

2. Study and specify, if necessary, the 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]

· Evaluation methodology for sidelink operation on unlicensed spectrum

· Sidelink channel access mechanism for unlicensed spectrum based on regional regulation requirement and use the existing channel success access schemes from NR-U as a starting point

· Reuse Rel-16 resource allocation mechanism as much as possible

· Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum

· No specific optimizations for existing NR SL feature

· Frequency bands for the unlicensed spectrum in FR1 are 5GHz and 6GHz

· No specific optimizations for FR2 unlicensed spectrum

3. Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4]
· Work is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery) by enhancing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible.
· Work is limited to the support of sidelink unicast communication.
4. Study mechanism(s) to enable 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

<Unchanged parts omitted>
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