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1. Introduction
RAN2 has already agreed to use both CFRA or CBRA to convey beam failure request. This contribution focuses on UE’s selection of CFRA/CBRA to convey beam failure recovery based on UE’s level of time synchronization.
2. Discussion
2.1 BFR in the absence of UL time synchronization
Current RAN2 spec allows a UE to transmit CFRA to convey beam failure recovery request if it has been assigned a dedicated PRACH resources associated with any of the SSBs and/or CSI-RS and if the RSRP of at least one of the corresponding signals is above a configured threshold [1]. 
It is self-explanatory that UE should be allowed to transmit CFRA to convey beam failure recovery request when it is time synchronized with the network. However, current specification does not mention whether UE should be able to perform CFRA for beam failure indication when it is not UL time aligned with the base station.
Observation 1: A UE, which has been assigned a dedicated CFRA preamble to indicate beam failure, should be allowed to transmit CFRA to convey beam failure recovery request when it is UL time aligned with the network.
Current spec allows network to configure UE with a dedicated CFRA preamble that is either FDMed or CDMed with CBRA preambles to convey beam failure indication [2]. The root sequence and zeroCorrelationZoneConfig parameters assigned for the dedicated CFRA preambles that are CDMed with CBRA preambles, should be same as those of CBRA preamble. Network configures the root sequences and zeroCorrelationZoneConfig parameters for CBRA preambles in such a way so that it can successfully decode CBRA preambles of time asynchronous UEs that are performing RACH for initial access and handover. Hence, network should also be able to successfully decode CFRA preambles of time asynchronous UEs that are conveyed to indicate beam failure and that fall in the same RACH occasion as CBRA preambles.

Observation 2: The root sequence and zeroCorrelationZoneConfig parameters assigned for the dedicated CFRA preambles that are CDMed with CBRA preambles, should be same as those of CBRA preamble.

Observation 3: Network configures the root sequences and zeroCorrelationZoneConfig parameters for CBRA preambles in such a way so that it can successfully decode CBRA preambles of UEs without UL time alignment that are performing RACH for initial access and handover.

Observation 4: Network can successfully decode CFRA preambles, located in the same RACH occasion as CBRA preambles, that are transmitted by UEs without UL time alignment to convey beam failure recovery request.

Hence, a simply fix is suggested. A UE, which has been assigned a dedicated CFRA preamble to indicate beam failure, is allowed to perform CFRA if it is UL time aligned with the base station or if the allocated CFRA preamble falls in the same RACH occasion that contains CBRA preambles.   

Proposal 1: NR supports a UE, which has been assigned a dedicated CFRA preamble to indicate beam failure, to perform CFRA to convey beam failure recovery request if it is UL time aligned with the base station or if the allocated CFRA preamble falls in the same RACH occasion that contains CBRA preambles. 
  
2.2 Random Access resource selection for beam failure indication
In the current specification, UE will unnecessarily fallback to less-efficient CBRA for beam failure indication even when suitable beams are available for performing CFRA using the dedicated preamble for BFR.
Beam failure detection is based on estimated BLER (similar to RLM), whereas candidate beam (random access resource) selection for BFR request transmission is based on RSRP threshold indicated by network.  Therefore, ‘candidate selection condition’ and ‘failure condition’ will typically not match.  UE may be aware of “non failing” beams even when none satisfy RSRP condition, and under current specification, UE must then resort to CBRA.  What’s more, the UE may then perform CBRA with the very same beam that the current specification prohibited the UE from using for dedicated CFRA for BFR.  
A simple fix is suggested: if UE finds candidate beams meeting RSRP threhold, the behaviour in current specificion stands as it is (i.e., perform CFRA). But if UE does not find candidate beams meeting RSRP threshold, then UE is permitted to choose whether to perform CFRA or CBRA as implementation choice (rather than forcing it to perform CBRA).  Otherwise, UE in some scenarios will unnecessarily resort to less-efficient generic CBRA instead of the optimized CFRA for BFR.
Proposal 2: In abscense of candidate recovery beam meeting RSRP condition, permit the UE to determine whether to proceed with CBRA or with CFRA dedicated for BFR. 

Conclusion
Base on the above discussion, we’d recommend RAN2 to discuss the following observations and proposals:
Observation 1: A UE, which has been assigned a dedicated CFRA preamble to indicate beam failure, should be allowed to transmit CFRA to convey beam failure recovery request when it is UL time aligned with the network.
Observation 2: The root sequence and zeroCorrelationZoneConfig parameters assigned for the dedicated CFRA preambles that are CDMed with CBRA preambles, should be same as those of CBRA preamble.

Observation 3: Network configures the root sequences and zeroCorrelationZoneConfig parameters for CBRA preambles in such a way so that it can successfully decode CBRA preambles of UEs without UL time alignment that are performing RACH for initial access and handover.

Observation 4: Network can successfully decode CFRA preambles, located in the same RACH occasion as CBRA preambles, that are transmitted by UEs without UL time alignment to convey beam failure recovery request.

Proposal 1: NR supports a UE, which has been assigned a dedicated CFRA preamble to indicate beam failure, to perform CFRA to convey beam failure recovery request if it is UL time aligned with the base station or if the allocated CFRA preamble falls in the same RACH occasion that contains CBRA preambles.   

Proposal 2: In abscense of candidate recovery beam meeting RSRP condition, permit the UE to determine whether to proceed with CBRA or with CFRA dedicated for BFR.

Appendix. Text proposal


	CHANGE START



5.1.2. Random Access Resource Selection
The MAC entity shall:
1>	if the Random Access procedure was initiated by a beam failure indication from lower layer: 
2>	if the contention free PRACH resources for beam failure recovery request associated with any of the SS blocks and/or CSI-RSs have been explicitly provided by RRC; and
  2> if timeAlignmentTimer is running or the contention free PRACH resource for beam failure recovery request lies in the same RACH occasion that contains contention based PRACH resources for initial access or handover;
	3>	if at least one of the SS blocks with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or the CSI-RSs with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs is available:
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5.1.2	Random Access Resource selection
The MAC entity shall:
1>	if the Random Access procedure was initiated by a beam failure indication from lower layer:; and
12>	if the contention free PRACH resources for beam failure recovery request associated with any of the SS blocks and/or CSI-RSs have been explicitly provided by RRC; and
12>	if at least one of the SS blocks with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or the CSI-RSs with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs is available:
23>	select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or a CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs;
23>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block or CSI-RS from the set of Random Access Preambles for beam failure recovery request.
2> else if MAC entity chooses to use contention free PRACH resources for beam failure recovery request:
3> select an SS block amongst the associated SS blocks or a CSI-RS amongst the associated CSI-RSs;
3>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block or CSI-RS from the set of Random Access Preambles for beam failure recovery request;
1>	else if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC; and
1>	if the ra-PreambleIndex is not 0b000000; and
1>	if contention free PRACH resource associated with SS blocks or CSI-RS have not been explicitly provided by RRC:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.
1>	else if the contention free PRACH resources associated with SS blocks have been explicitly provided by RRC and at least one SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks is available:
2>	select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block.
1>	else if the contention free PRACH resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs is available:
2>	select a CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.
1>	else:
2>	select …
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