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Introduction

In this contribution, we will discuss following FFS issue and some other RAN2 scope on FR2.
	In previous RAN2 meeting, it has been agreed that for beam failure detection, reuse Uu design of timer + counter based mechanism as baseline, and R2 further study how SL beam failure is detected. FFS on Tx or Rx UE based manner. 


Discussion
RX side or TX side beam failure detection
In previous RAN2 meeting, it has been agreed that for beam failure detection, reuse Uu design of timer + counter based mechanism as baseline and it is FFS on Tx or Rx UE based manner. 
As we know, beam failure detection is performed by MAC layer in NR Uu. Based on measurement of downlink reference signal, MAC layer calculate the total number of beam failure indication within a period, if it exceeds a threshold, the beam failure is declared. It can be observed that the Uu design is based on downlink reference signal. In other words, Uu design(timer+counter) is a RX based manner. TX manner in Uu interface is performed by gNB which is not specified in 3GPP.
Similar issue exists in SL RLF detection. Uu RLF detection is also a RX based manner, i.e. by detecting the DL reference signal. However, due to lack of corresponding reference signal in SL, SL RLF is detected from TX side.

Therefore, whether TX or RX UE based manner is used depends on whether corresponding reference signal is designed for RX based manner by RAN1. We think we should wait for more RAN1’s conclusion on this.

Whether RX UE based manner can be used depends on whether corresponding reference signal is designed or not.
For TX or RX UE based beam failure detection, wait for RAN1’s conclusion on reference signal design.
Uni/bi-directional beam failure detection
Another issue for FR2 framework is raised without conclusion in last meeting: whether BF detection is uni or bi-directional.
From our view, the question is whether the beam failure is per-direcional or bi-directional. We think this depends on whether UE’s TX beam and RX beam supports beam correspondence, and whether per direction beam training is needed.
According to TS38.101-2, beam correspondence is the ability of the UE to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping. For sidelink, it is possible that UE select RX beam without receiving RX beam sweeping, but how to define sidelink beam corresponding is pending on RAN1.

Considering the beam correspondence is UE capability, and legacy sidelink is always per-direction, e.g. RB configuration, DRX configuration. Therefore it is straightforward to at least support per-direction beam failure detection irrespective of whether beam correspondence is supported or not.  
At least support per-direction beam failure detection. FFS for bi-directional beam failure detection.
Beam/resource selection

After finishing the beam RS measurement, UE will generate the beam measurement report and send it to network. For beam measurement report, legacy reference signal measurement report is re-used in Uu, i.e. gNB configures the measurement object(e.g. CSI RS, SSB) and UE send the measurement value such as RSRP and RSRQ to gNB. 

Different from Uu interface in which UE only communicate with gNB, sidelink RX UE needs to receive the data from different TX UEs located in different directions. In this case, sidelink RX UE needs to switch it RX beam frequently which may be impossible due to limited UE capability or use one broad RX beam to cover all TX UE’s TX beam which may decrease the receiving gains. Therefore we think inter-UE coordination mechanism can be introduced for beam management, e.g. from RX UE’s perspective, RX UE can provide the recommended beam index to TX UE.
RX UE may provide the recommended beam index to TX UE.
For Uu interface, gNB performs resource selection, beam selection and indicates the selected beam and resource to UE via DCI. UE only performs data transmission/receiving on the indicated resource and beam. Beam and resource selection is up to gNB implementation. When it comes to sidelink, considering both TX UE and RX UE’s behaviour are specified, beam selection in TX UE should also be specified. 

It is well known that sidelink UE supports mode1(scheduled) and mode2(resource selection) resource allocation method. Similarly, for beam selection on FR2, two options can be considered:

Option1: gNB performs the PC5 beam selection and indicates the selected beam to TX UE, then TX UE indicates the beam to RX UE.

Option2: TX UE performs the PC5 beam selection by itself and indicates the selected beam to RX UE.

For mode2 resource allocation, it is straightforward that option2 should be used.

For SL Mode2, TX UE performs the PC5 beam selection.

For mode1 resource allocation, option1 requires gNB to be aware of the beam level resource state in PC5 interface and support PC5 beam indication in DCI. RAN1 is still discussing whether it is feasible to support this. Therefore, RAN2 may wait for more progress from RAN1 on which options should be supported for mode1 TX UE.

For SL Mode1, RAN2 wait RAN1’s conclusion on who(gNB or TX UE) selects the TX beam.
BFR procedure
In Uu interface, after transmitting the BFR MAC CE, an implicit acknowledgement or RA(random access) procedure is used for UE to determine whether the BFR procedure is complete in Uu interface, i.e. Upon reception of a PDCCH indicating an uplink grant for a new transmission for the HARQ process used for the transmission of the BFR MAC CE or RA is complete, beam failure recovery is considered complete. As we know, no RA procedure is used for sidelink communication.
In previous meeting, RAN2 agrees that Upon beam failure is detection, support BFR signaling exchange between peer UEs. For UE to determine whether the BFR procedure is complete or not, considering sidelink does not support UE scheduling the transmission grant to peer UE, the HARQ feedback can be used as the acknowledge of the BFR signaling.
Upon receiving the HARQ feedback of BFR signaling, UE considers the BFR procedure is complete.

Conclusion
In this contribution, we have following proposals:

Whether RX UE based manner can be used depends on whether corresponding reference signal is designed or not.
For TX or RX UE based beam failure detection, wait for RAN1’s conclusion on reference signal design.
At least support per-direction beam failure detection. FFS for bi-directional beam failure detection.
RX UE may provide the recommended beam index to TX UE.
For SL Mode2, TX UE performs the PC5 beam selection.

For SL Mode1, RAN2 wait RAN1’s conclusion on who(gNB or TX UE) selects the TX beam.
Upon receiving the HARQ feedback of BFR signaling, UE considers the BFR procedure is complete.
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