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1. Introduction
In the lasted WID[1], scope of FR2 is defined as follows:
	1. [bookmark: _Hlk89917254]Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2] (Determine in RAN#98-e whether to continue the study or study + specification work for FR2 until the end of R18)
1. [bookmark: _Hlk89917271]Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
1. [bookmark: _Hlk89917283]Study 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. [RAN1, RAN2]
1. [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.



Meanwhile, for the first meeting to discuss FR2 in RAN1, they reached agreements as follow:
	Agreement
For sidelink beam management, RAN1 is to study
· how transmit beam(s) training and/or receive beam(s) training is performed
· whether and how spatial related information (e.g., TCI, QCL, beam ID, etc) information could be identified
· the relationship between PC5 unicast link establishment and sidelink initial beam pairing (e.g., whether initial beam pairing procedure starts before, during or after sidelink unicast link establishment procedure.)
Agreement
RAN1 is to study sidelink beam measurement and reporting schemes (e.g., periodicity, contents, container, timing, procedure, etc.) for sidelink beam maintenance.
Agreement
RAN1 is to study sidelink beam indication and switching schemes (e.g., framework, general procedure, contents, signaling, timing, etc.) for sidelink beam maintenance.
Agreement
RAN1 is to study the information related to a sidelink beam failure instance that the PHY layer provides to the MAC layer.


[bookmark: _GoBack]
In this contribution, we would like to discuss SL beam management framework from RAN2’s point of view, as well as the main tasks that RAN2 should start with.
2. Discussion
2.1 Scenario
For sidelink in FR2, we understand the following general aspects can be first discussed:
· Whether the beam is directional or omni-directional for TX/RX UE
· Whether/how the gNB should participate in the SL beam management
1. Directional/ omni-directional beam
Beam based transmission and reception is beneficial for spatial resource reuse and signal strength improvement at receiver side. Hence, it is motivated to use directional transmission and directional reception for SL operation in FR2. However, there may be some SL specific issues to use the directional beam. E.g. in sidelink, a RX UE may receive transmissions from more than one TX UE, but the UE may not be able to perform directional receptions simultaneously using multiple beams.


Figure 1. Example of omni-directional/ directional RX beam
In our understanding, we can discuss what should be the basic assumptions for TX/ RX beams. 
[bookmark: _Ref127523609]Proposal 1: RAN2 to discuss for sidelink transmission and reception, whether directional beam or omni-directional is taken as the baseline for TX UE and RX UE respectively.
2. gNB involvement
In Uu, gNB participates a lot in beam management, e.g. in initial beam training to sends SSBs in beam sweeping manner for UE to monitor and do beam reporting, or to indicate DL TX or UL RX beam(s) to UE regarding beam indication, or to provide configuration parameters for Beam Failure Detection and Recovery procedure, etc. 
In sidelink, although some of the work as in Uu beam management would be transferred to the TX/RX UEs, we understand the gNB should at least provide necessary configurations for SL beam management, e.g. parameters for Beam Failure Detection and Recovery procedure. In this sense, we understand sidelink beam management should be studied for both In-coverage and Out-of-coverage scenario. Therefore,
[bookmark: _Ref127523610]Proposal 2: RAN2 should study sidelink beam management on FR2 for both IC and OOC case.
2.2 Beam management procedures
Sidelink beam management can be divided into different aspects, e.g.:
a. Initial beam training. How UE-A and UE-B can communicate with coarse beam after beam training procedure;
b. Beam indication. How the UE can select its TX or RX beam(s) based on the indication from peer UE;
c. Beam failure detection
d. Beam failure recovery
e. ……..
In our understanding, according to Uu beam management, the main task for RAN2 should be Beam Failure Detection and Recovery procedure, as we captured the related procedure in MAC specification TS 38.321 in section 5.17 for Uu beam management.
[bookmark: _Ref127523606]Observation 1: Uu Beam Failure Detection and Recovery procedure is mainly discussed in RAN2 and captured in MAC specification.
Besides the BFD/BFR procedure, the other RAN2 tasks should be based on further RAN1 discussion. The potential enhancements are:
· For initial beam training, whether/how it can be done during PC5 unicast link or PC5-RRC connection establishment. 
· For beam indication, whether/how the TX UE can indicate to RX UE which beam to use through PC5-RRC signalling or MAC CE (if needed).
The following is an example for initial beam training in PC5 unicast link procedure. 
[image: ]
Figure 2. Example of PC5 unicast link establishment in FR2
Considering the relationship between PC5 unicast link establishment and sidelink initial beam pairing would be studied by RAN1 as per their agreement, we could wait for their progress on that. Based on the analysis above:
[bookmark: _Ref131765015]Observation 2: RAN1 agreed to study the relationship between PC5 unicast link establishment and sidelink initial beam pairing.
[bookmark: _Ref127523611][bookmark: OLE_LINK3]Proposal 3: RAN2 can focus on the following issues for sidelink operation on FR2:
·  PC5 RRC or MAC CE design for beam management (Pending on RAN1)
· Beam indication (e.g. how TX UE indicate to RX UE which beam to use)
· Beam measurement/reporting 
· Beam Failure Detection and Recovery procedure
3. Conclusion
[bookmark: _Hlk110351495]In this contribution, we discussed the scenarios and the main issues RAN2 can start with.
We have the following observations and proposals: 
Observation 1: Uu Beam Failure Detection and Recovery procedure is mainly discussed in RAN2 and captured in MAC specification.
Observation 2: RAN1 agreed to study the relationship between PC5 unicast link establishment and sidelink initial beam pairing.
Proposal 1: RAN2 to discuss for sidelink transmission and reception, whether directional beam or omni-directional is taken as the baseline for TX UE and RX UE respectively.
Proposal 2: RAN2 should study sidelink beam management on FR2 for both IC and OOC case.
Proposal 3: RAN2 can focus on the following issues for sidelink operation on FR2:
· PC5 RRC or MAC CE design for beam management (Pending on RAN1)
· Beam indication (e.g. how TX UE indicate to RX UE which beam to use)
· Beam measurement/reporting 
· Beam Failure Detection and Recovery procedure
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