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1 Introduction

In RAN2#101 meeting the following was agreed [1]:
Agreements

1 Single maxpreamble, powerampingstep and received target power parameters are used that can have different values depending on why the random access is used (BFR or not).  
3
From RAN2 point of view beamFailureRecoveryTimer is not supported

4
Assume that at least CFRA BFR can be configured for SCell using ASN.1.  FFS if there are any major impacts to support this in UP
5
PHY delivers to MAC “beam failure instance” notifications only and MAC maintains a timer for resetting the counter:

-  the timer is (re)started upon every new reception of “beam-failure instance”. 

-  At timer expiry the counter is reset.

6
A BFR counter is maintained and incremented at every “beam-failure instance” indication.  When the counter reaches MaxBFI the UE trigger BFR
7
Timer is configured in number of periods (periodicity of BFD RS).  Nokia will trigger email discussion on deciding the values for timer using [CB 180] 

8
As in all other cases the UE performs random access for BFR on active BWP if RACH resources are available, otherwise it falls back to initial BWP. On each BWP the same prioritization rule is applied (CFRA and then CBRA).

In this contribution, we share our views on the remaining issues of beam failure recovery related to TS 38.321.

2 Discussion
2.1 Starting/restarting of beam failure detection timer
In the latest approved CR to TS 38.321 [2], see Annex of this paper for section 5.17, the beam failure detection timer (“beamFailureDetectionTimer”) is unconditionally (re)started every time a beam failure instance indication is received. One drawback of this behaviour is that, after the BFI_COUNTER exceeds beamFailureInstanceMaxCount and MAC initiates the Random Access procedure, a new indication of beam failure instance will trigger the starting of the beam failure detection timer again and BFI_COUNTER may be reset due to expiry of the timer. In this case, subsequent beam failure instances can cause the BFI_COUNTER to increase and exceed beamFailureInstanceMaxCount and trigger the Random Access procedure again (and again).
In fact, after initiation of a Random Access procedure for beam failure recovery, and before completion of this Random Access procedure (either successfully or not), it does not make any sense to initiate any other Random Access procedure for beam failure recovery. The Random Access procedure itself can handle change of beams if no response is received for the Random Access Preamble.
The spec can be fixed by either only (re)starting the beam failure detection timer when no beam failure is detected (i.e. BFI_COUNTER not exceeding beamFailureInstanceMaxCount), or only handling beam failure instances when there is no ongoing Random Access procedure initiated for beam failure recovery. We slightly prefer the latter.
Proposal 1: Beam failure instance indications are only handled when there is no ongoing Random Access procedure initiated for beam failure recovery.

2.2 Resetting of beam failure indication counter
The latest approved CR to TS 38.321 [2] mentions that the beam failure indication counter (BFI_COUNTER) is “initially set to 0”. However, it is unclear what “initially” actually means. In addition, in our view the counter should be reset upon a number of conditions, for example, 

· When beam failure recovery is successfully completed, the counter should be reset so that MAC is ready for detection of potential future beam failures.
· If unsuccessful beam failure recovery does not directly lead to RLF, then the counter should also be reset whenever beam failure is detected (i.e. when the counter exceeds beamFailureInstanceMaxCount).

Proposal 2: BFI_COUNTER is reset upon any of the following conditions:

· Beam failure recovery is successful.
· BFI_COUNTER exceeds beamFailureInstanceMaxCount.
2.3 Support for beam failure recovery timer

In RAN#79 the following was endorsed [3]:
	For beam failure events
· RAN 2 procedure is kept  

For beamFailureREcoveryTimer:
· The current agreed specification remains as is: beamFailureRecoveryTimer is not specified until further guidance.
· RAN1 may further discuss in RAN1 whether and how the timer is used in the context of CBRA.  RAN1 should consider the existing RAN2 MAC procedure and if/when agreed in RAN1, inform RAN2 if and how the timer is envisioned to be used and how UE behaves in the case of timer expiry.  

· NOTE: From RAN1 perspective this would not be considered as a new RRC parameter or new feature, if a timer is agreed.


Although it would be up to RAN1 to further discuss the beam failure recovery timer and inform RAN2 before any further decision can be made in RAN2, it is quite likely that RAN1 will send an LS to RAN2 about this during the same meeting week. In our view, the beam failure recovery timer is at least feasible in the RAN2 MAC framework, if for whatever reason RAN1 confirms that the timer should be used in case of CFRA. The timer can be simply stopped whenever a CBRA preamble is chosen in the Random Access procedure initiated for beam failure recovery.
Observation: The beam failure recovery timer is feasible in the RAN2 MAC framework.
3 Conclusion

This contribution discusses the remaining issues on the beam failure recovery procedure and makes the following observation/proposals:
Observation: The beam failure recovery timer is feasible in the RAN2 MAC framework.

Proposal 1: Beam failure instance indications are only handled when there is no ongoing Random Access procedure initiated for beam failure recovery.

Proposal 2: BFI_COUNTER is reset upon any of the following conditions:

· Beam failure recovery is successful.
· BFI_COUNTER exceeds beamFailureInstanceMaxCount.
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5 Annex: section 5.17 of latest TS 38.321
5.17
Beam Failure Detection and Recovery procedure
The MAC entity may be configured by RRC with a beam failure recovery procedure which is used for indicating to the serving gNB of a new SSB or CSI-RS when beam failure is detected on the serving SSB(s)/CSI-RS(s). Beam failure is detected by counting beam failure instance indication from the lower layers to the MAC entity.
RRC configures the following parameters in the BeamFailureRecoveryConfig for the Beam Failure Detection and Recovery procedure:
-
beamFailureInstanceMaxCount for the beam failure detection;
-
beamFailureDetectionTimer for the beam failure detection;

-
beamFailureCandidateBeamThreshold: an RSRP threshold for the beam failure recovery;

-
preamblePowerRampingStep: preamblePowerRampingStep for the beam failure recovery;

-
preambleReceivedTargetPower: preambleReceivedTargetPower for the beam failure recovery;

-
preambleTxMax: preambleTxMax for the beam failure recovery;
-
ra-ResponseWindow: the time window to monitor response(s) for the beam failure recovery using contention-free Random Access Preamble.

The following UE variables are used for the beam failure detection procedure:

-
BFI_COUNTER: counter for beam failure instance indication which is initially set to 0.
The MAC entity shall:

1>
if beam failure instance indication has been received from lower layers:
2>
start or restart the beamFailureDetectionTimer;
2>
increment BFI_COUNTER by 1;

2>
if BFI_COUNTER = beamFailureInstanceMaxCount + 1:

3>
initiate a Random Access procedure (see subclause 5.1) on the SpCell by applying the parameters configured in BeamFailureRecoveryConfig.

1>
if the beamFailureDetectionTimer expires:
2>
set BFI_COUNTER to 0.

1>
if the Random Access procedure is successfully completed (see subclause 5.1):

2>
consider the Beam Failure Recovery procedure successfully completed.
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