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1
Introduction
In this contribution, we discuss related issues for the SR procedure when there is a beam failure indicated by the lower layers, and propose possible solutions.
2
Discussion
NR is targeting radio spectrum from below 1GHz up to and above 60GHz. Several mechanisms are used to mitigate the higher path loss at high radio frequencies. One of them is beamforming. In beamforming, the transmission point (TRP) consisting of several antennas may transmit data in several directions. The UE tunes its receive antennas in the best direction for communication with TRP. In order for the UE to be able to detect and track TRP’s transmission beams, the UE needs to perform beam monitoring. Hence, the TRP transmits known pilot signals in adjacent beams on a regular basis, and the UE has to scan to detect beams for potential beam switch in case of changes in the radio environment. From TS 38.213 [1], a UE is configured with a set of resource configurations (or beams) for a serving cell and a set of resource configurations for monitoring. When the quality of all resources associated with a control channel fall below a threshold, UE declares beam failure and starts beam failure recovery request (BFRQ) procedure. Beam failure detection is done in lower layers and indicated to MAC.
In the current TS 36.321, procedure related to beam failure recover request procedure is specified as follows [2]:
	5.17
Beam Failure Recovery Request procedure
The beam failure recovery request procedure 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 the lower layers and indicated to the MAC entity.
The MAC entity shall:

1>
if beam failure indication has been received from lower layers:
2>
start beamFailureRecoveryTimer;
2>
initiate a Random Access procedure (see subclause 5.1) on the SpCell.

1>
if the beamFailureRecoveryTimer expires:

2>
indicate beam failure recovery request failure to upper layers.

1>
if downlink assignment or uplink grant on the PDCCH addressed for the C-RNTI has been received:

2>
stop and reset beamFailureRecoveryTimer;
2>
consider the Beam Failure Recovery Request procedure successfully completed.


It can take a period of time for the beam failure to be recovered from the time UE sends the request. For example, as shown in Figure 1, lower layers sends beam failure indication to MAC after detecting it at time “t1”. After beam failure detection, it takes a certain amount of time before a candidate beam is found (at time “t2” in Figure 1).
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Figure 1: Beam failure detection at lower layers
However, current TS 36.321 does not specify the UE behaviour specifically regarding SR procedure during the time between beam failure detection and identification of a new candidate beam (i.e. t1 ~ t2), if there is pending SR which has already been triggered and the corresponding SR procedure is ongoing. 
From our perspective, we think in case beam failure is detected, it is inefficient, or even useless, to transmit a pending SR before the beam recovery is done. As one reason, before the beam failure is recovered, the gNB has not figured out which specific beam can be used to resume the subsequent downlink transmission with the UE, and thus is certainly unable to transmit the UL grant as a response to the received SR. As another reason, there is a UL grant included in the response for the beam failure recovery (after the gNB find the appropriate beam), which can carry the BSR and thus more or less reflect the data to be transmitted of the UE. As a result, we can have the following observation. 
Observation 1: It can be inefficient (or even useless) to transmit an SR during beam failure. 
Based on the above observations, therefore, it seems reasonable to stop/suspend an ongoing SR procedure before the beam failure is recovered, and make it resume after beam failure recovery is successfully completed. 

So we propose the following:
Proposal 1: In case of beam failure indication from lower layers, MAC suspends/stops an ongoing SR procedure, and resumes the suspended/stopped SR procedure(s) when beam failure recovery is successful. 
Based on this proposal, a TP is followed at the end of this contribution. 
3
Conclusions
In this contribution, we make the following observation and proposal:
Observation 1: It can be inefficient (or even useless) to transmit an SR during beam failure. 
Proposal 1: In case of beam failure indication from lower layers, MAC suspends/stops an ongoing SR procedure, and resumes the suspended/stopped SR procedure(s) when beam failure recovery is successful.
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5 
Text Proposal for TS 38.321
=========== TEXT PROPOSAL START ===========

5.17
Beam Failure Recovery Request procedure
The beam failure recovery request procedure 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 the lower layers and indicated to the MAC entity.
The MAC entity shall:

1>
if beam failure indication has been received from lower layers:
2>
start the beamFailureRecoveryTimer;
2>
initiate a Random Access procedure (see subclause 5.1) on the SpCell;
2>
suspend/stop the ongoing SR procedures, if any;
1>
if the beamFailureRecoveryTimer expires:

2>
indicate beam failure recovery request failure to upper layers.

1>
if downlink assignment or uplink grant on the PDCCH addressed for the C-RNTI has been received:

2>
stop the beamFailureRecoveryTimer;
2>
consider the Beam Failure Recovery Request procedure successfully completed;

2>
resume the suspended/stopped SR procedures, if any.
============ TEXT PROPOSAL END ============
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