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1. Introduction
A work item for NR sidelink evolution in Rel-18 was approved in RAN#94-e and revised in RAN#97-e [1].
For support of sidelink in unlicensed spectrum, the following objective has been defined: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
· 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.


This contribution discusses RAN2 aspects of SL-U design in the Rel-18 NR sidelink evolution.
2. Sidelink in Unlicensed
In order to operate on the unlicensed bands, the Sidelink has to abide to regulations and co-exist with other systems which already operate on unlicensed bands. The Channel Access Priority Class (CAPC) defined in [2], which is also used in NR-U, should be used in SL-U too in order to comply with some regional regulations. Nonetheless, such classes need to be understood in the context they are used in practice in order to select the best mapping from sidelink priority or PQI to CACPs. By design, the lowest priority class on unlicensed bands, i.e. CAPC 4, may suffer from starvation, if higher priority classes are continuously transmitting. Therefore CAPC 4 is only suitable to traffic which has a very high tolerance to delay.
[bookmark: _Toc115431150]CAPC 4 may suffer from starvation if higher priority classes are in use. CAPC 4 is only suitable to traffic which has a very high tolerance to delay.
Furthermore, the CAPC mechanism does not work well for a high density of devices. This is even intensified on higher priority classes, as the shorter backoff may lead to increased number of collisions. CAPC 3 can adapt to large contention windows which may be necessary when the density of devices is large. CAPC 1 or 2 should be considered for traffic with demanding QoS. 
[bookmark: _Toc115431151]CAPC 3 can adapt to large contention windows which may be necessary when the density of devices is large.
[bookmark: _Toc115431152]CAPC 1 or 2 should be considered for traffic with demanding QoS.
In unlicensed bands the general assumption is that multiple devices compete for resource allocation, but once a device has accessed the channel it will typically be used at full band allocation and for the shortest time possible. In contrast, the resource allocation on mode 2 can randomize resource allocation in frequency and time. Such allocation may be suboptimal or not even supported by unlicensed band regulations (minimum occupied bandwidth). Therefore, RAN 2 shall investigate how to adapt sidelink mode 2 resource allocation to unlicensed band.

[bookmark: _Toc115431153]RAN 2 shall investigate how to adapt sidelink mode 2 resource allocation to unlicensed band.

3. Conclusion
[bookmark: _GoBack]We have made the following observations and proposals in this contribution:
Observation 1:	CAPC 4 may suffer from starvation if higher priority classes are in use. CAPC 4 is only suitable to traffic which has a very high tolerance to delay.
Observation 2:	CAPC 3 can adapt to large contention windows which may be necessary when the density of devices is large.
Observation 3:	CAPC 1 or 2 should be considered for traffic with demanding QoS.

Proposal 1:	RAN 2 shall investigate how to adapt sidelink mode 2 resource allocation to unlicensed band.

4. References
1. [bookmark: _Ref109917997]RP-221938, “WID revision: NR sidelink evolution”, OPPO, 3GPP RAN#97-e, September 2022.
1. [bookmark: _Ref115380189]TS 37.213 v17.3.0, “Physical layer procedures for shared spectrum channel access”, September 2022



2/2
