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1. Introduction
In RAN1#88b [1], the following were agreed on beam recovery request
:

Agreements:

· UE Beam failure recovery mechanism includes the following aspects
· Beam failure detection

· New candidate beam identification

· Beam failure recovery request transmission

· UE monitors gNB response for beam failure recovery request

· Beam failure detection 

· UE monitors beam failure detection RS to assess if a beam failure trigger condition has been met

· Beam failure detection RS at least includes periodic CSI-RS for beam management
· SS-block within the serving cell can be considered, if SS-block is also used in beam management as well

· FFS: Trigger condition for declaring beam failure

· New candidate beam identification

· UE monitors beam identification RS to find a new candidate beam

· Beam identification RS includes

· Periodic CSI-RS for beam management, if it is configured by NW
· Periodic CSI-RS and SS-blocks within the serving cell, if SS-block is also used in beam management as well

· Beam failure recovery request transmission

· Information carried by beam failure recovery request includes at least one followings
· Explicit/implicit information about identifying UE and new gNB TX beam information

· Explicit/implicit information about identifying UE and whether or not new candidate beam exists

· FFS: 

· Information indicating UE beam failure

· Additional information, e.g., new beam quality

· Down-selection between the following options for beam failure recovery request transmission

· PRACH

· PUCCH

· PRACH-like (e.g.,different parameter for preamble sequence from PRACH)

· Beam failure recovery request resource/signal may be additionally used for scheduling request

· UE monitors a control channel search space to receive gNB response for beam failure recovery request

· FFS: the control channel search space can be same or different from the current control channel search space associated with serving BPLs

· FFS: UE further reaction if gNB does not receive beam failure recovery request transmission
In this contribution we motivate the need for performing measurement reporting and beam refinement following the beam recovery request or scheduling request procedure.
2. Discussion  

The scheduling request (SR) is used for requesting UL resources for new transmission. UE’s MAC sends a SR when the UE has UL traffic but doesn’t have UL resources for transmission of buffer status report. When gNB and UE are UL synchronized, the SR is sent using a suitable beam over the configured scheduling request region. Similarly, the beam failure recovery request (BRR) is used to notify the gNB of the beam failure detection. UE’s MAC sends a beam failure recovery request when the UE has detected beam failure event. When gNB and UE are UL synchronized, the beam failure recovery request is sent using a suitable beam over the configured beam failure recovery request region. The suitable beam used for sending scheduling request (SR) or beam failure recovery request (BRR) may have lower beamforming gain that impacts subsequent message transmissions.

· gNB and UE beams selected may have lower beamforming gain. Using such beam pair may impact performances of subsequent messages. 

· UE may select a suitable gNB-UE beam pair, which may not have the best beamforming gain for subsequent transmissions. Such a selection results in higher transmission power on the UL. This may cause excessive interference on the uplink.
· UE may be located at cross-over points of two gNB beams and consequently neither of the beams are best suited for the UE as they have lower beamforming gain.

This is illustrated in Figure 1. 
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Figure 1: gNB and UE beams selected to transmit SR or beam failure recovery request (BRR) may not be best suited for subsequent message exchanges.
To overcome these issues gNB and UE shall refine their beams in response to SR and BRR. Beam refinement requires reference signal transmissions (DL) and measurement reporting for selecting a better gNB-UE beam pair as shown in Figures 2 and 3. 
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Figure 2: Beam refinement at the gNB and UE can improve SR/BRR performance
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Figure 3: Illustration of beam refinement following SR/BRR 
Proposal 1: Beam refinement can be performed as a response to SR/BRR to improve link budget for subsequent message transmissions.
Beam refinement during SR/BRR procedure involves transmission of reference signals along with UL grant for BSR/measurement report request and measurement reporting that allows gNB and UE to select better beams.

Proposal 2: After receiving SR, network shall provide UL resources for UE to transmit BSR and, if configured, measurement report.

Proposal 3: After receiving BRR, network can provide UL resources for UE to transmit measurement report. 

3. Conclusion 

Proposal 1: Beam refinement can be performed as a response to SR/BRR to improve link budget for subsequent message transmissions.
Proposal 2: After receiving SR, network shall provide UL resources for UE to transmit BSR and, if configured, measurement report.
Proposal 3: After receiving BRR, network can provide UL resources for UE to transmit measurement report. 
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