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1 Introduction

In current MAC specification [1] contention based BFR procedure is supported for SpCell. In this contribution we discuss how UE can report the candidate beam based on CSI RS to the network when the contention based random access resources are used for BFR.
2 Discussion
One or more serving beams used for communication in RRC CONNECTED state could be based on CSI RS or SS blocks. If CSI RS based serving beam is used for communication in RRC CONNECTED state, for BFR network can signal contention free random access resources (PRACH preambles and/or PRACH Ocassions) associated with one or more CSI RSs in IE BeamFailureRecoveryConfig. RAN2 has earlier discussed and agreed that network may not configure contention free random access resources for all CSI RSs beams and agreed a mechanism to fall back to contention based random access.
Observation 1: Contention free random access resources associated with one or more CSI RSs can be configured for BFR. 
If none of the CSI RS beams associated with configured contention free random access resources, are above a configured threshold (beamFailureCandidateBeamThreshold) then UE selects the contention based random access resources. Otherwise UE select the contention free random access resources corresponding to suitable CSI RS beam. For example, let’s say there are 10 CSI RS beams and network configures contention free random access resources for CSI RS 1 and CSI RS 2. At the time of beam failure recovery if both CSI RS 1 and CSI RS 2 are not suitable and some other CSI RSs (say CSI RS 3) is suitable, UE cannot use contention free random access resources. 
Observation 2: UE selects the contention based random access resources, if none of the CSI RSs associated with configured contention free random access resources are suitable.

The contention based random access resources are not associated with CSI RSs and are associated with SS blocks only. UE can select the contention based random access resources corresponding to a suitable SS block only. CSI RS cannot be used to select contention based random access resources. As a result, based on the current procedure, even if UE has a suitable CSI RS, it cannot report the same to network if it does not have an associated contention free random access resource or unless there is one to one mapping between CSI RS and SS block. One to one mapping between CSI RS and SS block is not realistic. Typically CSI RS beams will be narrower than the SS block beams which are mainly used for broadcast signals requiring low data rate. So even if CSI RSs are QCLed with SS blocks, several CSI RSs are mapped to same SS block. The consequence of using contention based BFR is that serving beam based on CSI RS is not recovered even if the random access procedure initiated for BFR is successfully completed. 

Observation 3: Contention based random access resources are not associated with CSI RSs.

Observation 4: If UE has one or more suitable CSI RSs, it cannot report the same to network if it does not have contention free random access resources associated with them.
In case UE selects contention based random access resources for BFR, UE transmits Msg3 including C-RNTI MAC CE in the UL grant received in RAR. If UE has a suitable CSI RS and it does not have an associated contention free random access resource, UE can report the information about the suitable CSI-RS in Msg3. A new MAC CE includes the CSI RS ID of suitable CSI RS. Since the BFR MAC CE is used for beam failure recovery, it should have higher logical channel priority than other MAC CEs except C-RNTI MAC CE.

Proposal 1:  If UE has a suitable CSI RS and it does not have an associated contention free random access resource, UE reports the information about the suitable CSI-RS in Msg3. A new MAC CE includes the CSI RS ID of suitable CSI RS.

Proposal 2: BFR MAC CE has higher logical channel priority than other MAC CEs except C-RNTI MAC CE.

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Observation 1: Contention free random access resources associated with one or more CSI RSs can be configured for BFR. 
Observation 2: UE selects the contention based random access resources, if none of the CSI RSs associated with configured contention free random access resources are suitable.

Observation 3: Contention based random access resources are not associated with CSI RSs.

Observation 4: If UE has one or more suitable CSI RSs, it cannot report the same to network if it does not have contention free random access resources associated with them.

Proposal 1:  If UE has a suitable CSI RS and it does not have an associated contention free random access resource, UE reports the information about the suitable CSI-RS in Msg3. A new MAC CE includes the CSI RS ID of suitable CSI RS.

Proposal 2: BFR MAC CE has higher logical channel priority than other MAC CEs except C-RNTI MAC CE.
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