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Introduction
[bookmark: _Ref494215420]In RAN#97-e, it is decided to start the study of sidelink operation on FR2 licensed spectrum [1]. 
	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)
· [bookmark: _Hlk89917271]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.



Evaluation methodology of Sidelink FR2 

Commercial use case
As agreed in SL-U session, two commercial use cases are supported as shown in Fig.1.  Both of the two cases are indoor scenarios with different topologies. As shown in Figure.1 (a) which is a pair topology, the red point is SL-U UE, the blue point is Wi-Fi AP or NR-U gNB. Since the scope of sidelink FR2 only focus on licensed band, we can simply replace the blue point with NR gNB and replace the red point with SL UE. Accordingly, we can modify UE-cluster case shown in Figure.1 (b) where the red one is Wi-Fi AP or NR-U gNB. Specifically, the red points are changed into NR gNB and the blue point are changed into Wi-Fi AP.
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Figure. 1 commercial use cases supported in SL-U

Proposal 1: The commercial use cases supported in SL-U could also be considered for Sidelink FR2.
Besides indoor scenarios, sidelink FR2 can also applied for urban macro scenario. Specifically, sidelink-UEs can use beamformed transmission to communicate with each other in high way. Together with FR1 band, sidelink UEs are expected to achieve higher throughput and lower latency.
Proposal 2: Urban macro scenario could also be supported for Sidelink FR2.

Mechanisms for beam related operation 

Beam management
To better support FR2 transmission, it is necessary to establish complete sidelink BM procedure. Meanwhile, the BM in Uu has been evolving since Rel-15. In Rel-17, a unified TCI framework has been introduced. From our perspective, we can use the framework of Rel-17 Uu BM as a starting reference for sidelink BM.
In Rel-16/17, sidelink only has CSI-RS for CSI acquisition. To facilitate sidelink beam management, one option is to introduce SL CSI-RS for beam management. However, a bottle neck of SL CSI-RS for BM is the sidelink restriction for standalone RS transmission. Additionally, SL CSI-RS for BM may consume multiple symbols and instead reduce the available symbols for PSSCH/PSCCH. Anyway, we could further study the specification impact of introducing SL CSI-RS for BM.
Besides SL CSI-RS, S-SSB can also be considered as a candidate RS for BM. Nevertheless, the S-SSB may not be present all the time. Further, the legacy S-SSB cannot indicate Tx-UE or S-SSB index which causes difficulties to its usage for SL BM. From our perspective, it is beneficial to study the enhancement on S-SSB for facilitating SL BM for its advantage in initial beam pairing stage.
Observation 1: Uu Rel-17 unified TCI framework can serve as a starting point for SL BM.
Observation 2: Further study on introducing SL CSI-RS for BM is needed.
Observation 3: S-SSB can be used for sidelink beam management as a supplementary, which is beneficial for initial beam pairing.

Beam failure recovery
Beam failure recovery is vital for beam-based transmission. Otherwise, blockage of beams and directional channel fluctuation may lead performance degradation. Similar to SL BM, the study of SL BFR is to re-use Uu BFR procedure as much as possible. Generally, Uu BFR procedure has two categories, i.e., RACH-based BFR and MAC-CE based BFR. Since there is no PRACH-like channel in sidelink, we can only refer to the Uu MAC-CE based BFR.
We need to introduce rules for the definition of sidelink beam failure event. As discussed in SL BM session, once SL CSI-RS for BM is introduced it can also be configured for beam failure detection. However, regarding legacy rules SL CSI-RS could only be transmitted with data. Counting on SL CSI-RS for BM in an aperiodic way is different from Uu’s BFR procedure. Similar issue can also be observed for new beam identification. Therefore, further study on SL BFD/new beam are needed.
[bookmark: _GoBack]Further, the mechanism of transmitting beam failure information and response could also be investigated.
Observation 4: SL-RS for sidelink beam failure detection could be introduced.
Observation 5: SL-RS for sidelink new beam identification could be introduced.

Conclusion
In this contribution, we provide our view on sidelink operation on FR2 licensed spectrum.   We have observations and proposals as:
Observation 1: Uu unified TCI framework can serve as a starting point for SL BM.
Observation 2: Further study on introducing SL CSI-RS for BM is needed.
Observation 3: S-SSB can be used for sidelink beam management as a supplementary, which is beneficial for initial beam pairing.
Observation 4: SL-RS for sidelink beam failure detection could be introduced.
Observation 5: SL-RS for sidelink new beam identification could be introduced.
Proposal 1: The commercial use cases supported in SL-U could also be considered for Sidelink FR2.
Proposal 2: Urban macro scenario could also be supported for Sidelink FR2.
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