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1. Introduction
Dedicated PRACH resource can be configured for beam failure recovery purpose. In this contribution, we focus on efficient resource configuration of dedicated PRACH resource.
2. Discussion
Fig.1 demonstrates the procedure of beam failure recovery. Firstly, dedicated PRACH resource (rach-ConfigBFR) for beam failure recovery will be configured to UE. In addition, the association between SSB (or CSI-RS) and preamble index (PRACH-ResourceDedicatedBFR) is also configured to UE. Once the trigger condition for beam failure recovery is met, beam recovery request will be transmitted in the dedicated time-frequency PRACH resource. If the failure of beam failure recovery happens by dedicated PRACH resource, the UE will attempt to use common PRACH resource. After receiving beam failure recovery request, the gNB transmits the RAR in the selected beam based on the association between SSB (or CSI-RS) and preamble index.
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Fig1. Procedure for beam failure recovery
Currently, UE can use the dedicated PRACH resource for beam failure recovery directly once the PRACH resource is configured by RRC (Noted as ‘RRC only’). In general, the configuration of dedicated PRACH resource should be based on the measurement result. Considering the latency of RRC configuration, the dedicated PRACH resource including preamble, time and frequency resource should be ‘early’ reserved for UE. Thus, it will consume a lot of resource because the number of UEs in one NR cell is large. It will result in that some UEs have to use common PRACH resource for beam failure recovery because of the shortage of dedicated PRACH resource.
Observation1: A lot of dedicated resource including preamble and time-frequency resource will be reserved for beam failure recovery by RRC configuration.

In order to meet the need of dedicated PRACH resource, we propose to use the mechanism of ‘RRC+MAC’. Namely, RRC configures dedicated PRACH resource to the UE firstly. Then, the dedicated PRACH resource configured by RRC will be activated by MAC based on the measurement result. UE is allowed to use the dedicated UL resource only after MAC activates the UL resource. In this mechanism, the same dedicated PRACH resource such as time-frequency can be configured by RRC to multiple UEs. The orthogonality will be guaranteed by MAC activation. Comparing to the current mechanism of ‘RRC only’, the dedicated resource efficiency can be improved in the combination mechanism of ‘RRC+ MAC’.
Proposal 1: The combination mechanism of RRC configuration and MAC activation should be used to configure dedicated PRACH resource for beam failure recovery for improving resource efficiency purpose.

[image: image2.emf]UE

Step 1. Dedicated PRACH resource configured by RRC

Step 4.Beam recovery request transmission 

Step 5. Response to request

Step 2.Measurement result report 

Step 3. Dedicated PRACH resource is activated by MAC

Serving cell


Fig.2. Procedure for beam failure recovery including activating

Fig2 shows the procedure associated to RRC+MAC. The dedicated PRACH resource for beam recovery request is configured to the UEs. It is allowed that same dedicated PRACH resource such as one T-F resource or one preamble can be configured to multiple UEs. But the UE can only use its configured PRACH resource after it is activated by MAC CE. When the serving control channels are degrading but not enough to trigger the beam failure recovery, UE reports the measurement results to gNB. Then, gNB activates the configured dedicated resource by MAC CE based on the measurement report. Once the condition for beam failure recovery is triggered, UE is allowed to use the activated PRACH resource to transmit beam recovery request.
This procedure with the combination mechanism of RRC configuration and MAC activation can improve the efficiency of dedicated resource. During the configuration stage, multiple UEs can share the same dedicated UL resource.
Proposal 2: The same dedicated PRACH resource for beam failure recovery, e.g. one dedicated preamble or dedicated time-frequency resource can be configured by RRC to multiple UEs in the combination mechanism of RRC configuration and MAC activation.                                                                  
Conclusion

In this contribution, the following observations and proposal are given based on the discussion:
Observation1: A lot of dedicated resource including preamble and time-frequency resource will be reserved for beam failure recovery by RRC configuration.
Proposal 1: The combination mechanism of RRC configuration and MAC activation should be used to configure dedicated PRACH resource for beam failure recovery for improving resource efficiency purpose.
Proposal 2: The same dedicated PRACH resource for beam failure recovery, e.g. one dedicated preamble or dedicated time-frequency resource can be configured by RRC to multiple UEs in the combination mechanism of RRC configuration and MAC activation.
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