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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In RAN#98, RAN agreed to study the SL-FR2 as following in [1]. In this contribution, we discuss the potential impact to RAN2 of SL-FR2.
1. [bookmark: _Hlk89917254]Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2]
· [bookmark: _Hlk89917271]Focus only on updating the evaluation methodology for commercial deployment scenario in 4Q 2022. [RAN1]
· [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]
· [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.
Discussion
On downlink, the tx beam is determined by transmission side. On uplink, the tx beam is determined by reception side. On sidelink, the first open issue is which side to determine the tx beam. In legacy, the sidelink configuration is determined by tx side. We understand the logic should be followed for tx beam determination.
Proposal 1: The tx beam is determined by tx side.
On Uu, tx beam on UL/DL are determined by gNB based on measurement result. On sidelink, gNB control is available to IC UE and is not available to OOC UE. Therefore, two options are on the table, 
· Option 1: gNB determine tx beam
· Option 2: TX UE determine tx beam
In option 1, tx UE shall report beam related measurement result to gNB. gNB can determine the beam paired to each destination UE. This option can be used for UE using mode 1 resource allocation. When scheduling the SL grant, gNB may indicate the associated SL beam. If the UE uses mode 2 in RRC_CONNECTED, the transmission resource is selected by UE. So, gNB may not need to determine the tx beam. But the tx resource pool is provided by gNB. gNB may consider the selected beam to decide the tx resource pool. So, tx UE may just report the selected tx beam in mode 2. 
In option2, TX UE determines TX beam based on beam related measurement result. This option can be used in mode 2. 
Proposal 2: Tx UE’s serving cell determines the tx beam, if mode 1 is used.
Proposal 3: Tx UE determines the tx beam, if mode 2 is used. RAN2 to study tx UE report the selected beam to gNB in mode 2.
After beam-pairing, each destination may be paired with different beam. In mode1, scheduled SL grant may be associated with specific SL beam. After acquiring SL grant, TX UE shall only put the data from the destination UE with matched beam into the SL grant. There may be impact on LCP.
Proposal 4: Beam should be considered during LCP.
On Uu, the beam failure is declared per BWP, because there is only one destination, i.e. gNB. However, on sidelink, UE may have multiple destinations. Destination UE may locate at different directions and the channel condition may be totally different. Therefore, the beam failure should be declared per unicast connection.
Proposal 5: Beam failure is declared per unicast connection.
In last RAN2 meeting, it’s agreed upon beam failure is detection, support BFR signaling exchange between peer UEs. In last RAN1 meeting, it’s also agreed to study sidelink BFR request (BFRQ) and sidelink BFR response (BFRR). On Uu, upon beam failure triggered, UE would send BFR MAC CE to gNB. On sideilnk, sidelink BFR MAC CE can also be defined. Since the serving cell of the peer UEs may be different, RX UE shall send the sidelink BFR MAC CE to TX UE, not directly to it’s serving cell. 
Proposal 6: Sidelink BFR MAC CE can be introduced to indicate beam failure recovery info. Upon beam failure, rx UE consider BFR triggered and sends sidelink BFR MAC CE to tx UE.
In the sidelink BFR MAC CE, candidate beam can be indicated. Upon reception of sidelink BFR MAC CE, TX UE can switch beam in mode 2 or indicate the beam failure to gNB in mode 1. In mode 1, gNB is responsible for the resource scheduling. Therefore, gNB should be aware of the beam switch.
Proposal 7: Tx UE switch tx beam in mode 2. Tx UE indicates beam failure info to serving cell and serving cell switch tx beam in mode 1.
Another open issue is how to cancel the triggered sidelink BFR. On Uu, the triggered BFR is completed and cancelled in following cases,
1. a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the Enhanced BFR MAC CE or Truncated Enhanced BFR MAC CE which contains beam failure recovery information of this BFD-RS set of the Serving Cell
2. SCell is deactivated
The first bullet indicates gNB has received the BFR MAC CE successfully. On sidelink, there maybe multiple options to indicate the tx UE has received the BFR MAC CE. For example, the HARQ feedback of the SL BFR MAC CE is ack or reception of the tx UE’s transmission. RAN2 can further discuss which one is more reasonable.
Similar as second 2 bullet, if the unicast connection is released, corresponding triggered BFR can be cancelled.
Proposal 8: RAN2 to discuss how rx UE determine triggered BFR completed and cancelled, including following options,
· the HARQ feedback of the SL BFR MAC CE is ack;
· reception of the tx UE’s transmission;
· unicast connection is released;
On Uu, BFR triggered on both BFD-RS would trigger RACH. 
	2>	if BFR is triggered for both BFD-RS sets of the SpCell and the Beam Failure Recovery procedure is not successfully completed for any of the BFD-RS sets:
3>	initiate a Random Access procedure (see clause 5.1) on the SpCell;


If RACH fails, it indicates BFR failure and UE would trigger RRC reestablishment. Similar condition may occur on sidelink, e.g. BFR is triggered on all the beams and no BFR are successfully completed. In such case, UE can declare sidelink RLF to the unicast connection. However, RACH is not supported on sidelink. RAN2 should discuss how to determine sidelink BFR failure, e.g. timer based determination.
Proposal 9: UE declares sidelink RLF if BFR is triggered on all beams are failed and fail. RAN2 to discuss how to determine BFR failure.

Conclusion
Based on the discussion in section 2, we have following proposals:
[bookmark: _In-sequence_SDU_delivery]Proposal 1: The tx beam is determined by tx side.
Proposal 2: Tx UE’s serving cell determines the tx beam, if mode 1 is used.
Proposal 3: Tx UE determines the tx beam, if mode 2 is used. RAN2 to study tx UE report the selected beam to gNB in mode 2.
Proposal 4: Beam should be considered during LCP.
Proposal 5: Beam failure is declared per unicast connection.
Proposal 6: Sidelink BFR MAC CE can be introduced to indicate beam failure recovery info. Upon beam failure, rx UE consider BFR triggered and sends sidelink BFR MAC CE to tx UE.
Proposal 7: Tx UE switch tx beam in mode 2. Tx UE indicates beam failure info to serving cell and serving cell switch tx beam in mode 1.
Proposal 8: RAN2 to discuss how rx UE determine triggered BFR completed and cancelled, including following options,
· the HARQ feedback of the SL BFR MAC CE is ack;
· reception of the tx UE’s transmission;
· unicast connection is released;
Proposal 9: UE declares sidelink RLF if BFR is triggered on all beams are failed and fail. RAN2 to discuss how to determine BFR failure.
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