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Introduction
In the previous RAN1 & RAN2 meeting, RLM and RLF feature with beam failure recovery procedure were discussed and made following conclusion and agreements [1][2][3]:
	RAN1 Conclusions:

· Draft LS to RAN2 to notify RAN2 impact of beam failure recovery with the following aspects (MediaTek)
· Mechanism for beam failure declaration

· Trigger condition beam failure recovery request transmission

· Non-contention PRACH resources are used for beam failure recovery request transmission
· Mechanism to decide successful/unsuccessful recovery from beam failure




	RAN2 UP Agreements:

· Beam failure recovery using a dedicated PRACH preamble is specified in the MAC and triggered upon indication from Physical layer.  RAN2 assumes that the PHY layer does the detection of beam failure.    

· Beam selection is specified in the MAC similar to the HO case

· The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.  




	RAN2 CP Agreements:

· The reception of the gNB response to beam recovery request sent on RACH is based on the monitoring of a PDCCH addressed to C-RNTI within a time duration configured by RRC.

· Beam recovery can take place on a candidate beam (e.g. beams above threshold) with dedicated PRACH resources either associated with an SSB or CSI-RS resource.
· For beam recovery purposes RRC signalling allows the case of configuring both SSB + CSI-RS (i.e. simultaneously) for new candidate beam identification. The case where only one of SSB or CSI-RS resource is configured is also covered – i.e. this is network configuration.

· When more than one beam is a valid candidate, it is up to UE implementation to select either the SSB based resource or the CSI-RS based resource.



In this document, we discuss about failure handling for beam recovery in RRC_CONNECTED.
Discussion
During latest meeting, RAN1 has made the above conclusions that RACH likely procedure is performed for beam recovery even though RLM RS and BM RS are able to be different i.e. CSI-RS + SS block case. For beam recovery, the dedicated PRACH resources are used to identify a new candidate beam. Even though the specific procedure could be different with the legacy RACH procedure, in our view, it has no problem that this dedicated PRACH procedure is treated with the legacy RACH procedure in a way that RACH like procedure consists of dedicated preamble transmission and response reception. 

Observation 1: Only random access using dedicated resource is considered for beam recovery in this release.
Considering random access is used for beam recovery, if beam recovery fails, it means that maximum dedicated preamble transmission has occurred. An aperiodic indication which is triggered by failure of beam recovery means as the RACH failure indication to RAN2 point of view. Then, as agreed previously, the failure detection of random access procedure would trigger RLF. Figure 1 described to explain a simple example. When a beam failure is occurred, L1 starts to recover the beam failure using the dedicated PRACH resources. If the L1 identify a new candidate beam through a success to get a grant from the network using the dedicated PRACH resources, L3 would not receive any aperiodic indication for that success because, in the RAN2 point of view, this procedure could be related to just one scenario of the RACH procedure. In this scenario, when the beam recovery procedure is failed, an aperiodic indication is received by L3 and the L3 could declare RLF which is caused by RACH failure.
Observation 2: Random access failure using dedicated resource caused by beam recovery failure would trigger RLF.
Proposal 1: Reuse RACH failure indication as in LTE to provide an aperiodic indication for beam recovery failure from L1.

Proposal 2: L3 layer does not need to define an action upon receiving aperiodic indication even if L1 provides aperiodic indication for beam recovery failure.
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Figure 1 Radio problem indication handling for Beam Recovery Failure
Conclusion

In conclusion, we propose the followings: 
Observation 1: Only random access using dedicated resource is considered for beam recovery in this release.
Observation 2: Random access failure using dedicated resource caused by beam recovery failure would trigger RLF.
Proposal 1: Reuse RACH failure indication as in LTE to provide an aperiodic indication for beam recovery failure from L1.

Proposal 2: L3 layer does not need to define an action upon receiving aperiodic indication even if L1 provides aperiodic indication for beam recovery failure.
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