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1. Introduction 

In RAN1 #89 meeting, the following agreements about RACH configuration for beam recovery have been reached [1]: 

Agreements: 
•
Support the following channel(s) for beam failure recovery request transmission:

–
Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case
•
FFS other ways of achieving orthogonality, e.g., CDM/TDM with other PRACH resources

•
FFS whether or not have different sequence and/or format than those of PRACH for other purposes 

•
Note: this does not prevent PRACH design optimization attempt for beam failure recovery request transmission from other agenda item 

•
FFS: Retransmission behavior on this PRACH resource is similar to regular RACH procedure
And in RAN1 Ad-Hoc #3, the following agreements are reached:

	· For beam failure recovery request transmission on PRACH, support using the resource that is CDM with other PRACH resources

· Note that CDM means the same sequence design with PRACH preambles. 
· Note that the preambles for PRACH for beam failure recover request transmission are chosen from those for contention-free PRACH operation in Rel-15
· Note: this feature is not intended to have any impact on design related to other PRACH resources
· Further consider whether TDM with other PRACH is needed


Later in RAN2 AH#1801 meeting, it was agreed that: 

	1. MAC entity shall not discard all explicitly signalled ra-PreambleIdexs and ra-Resourcess for beam failure recovery case.


This contribution will discuss how to configure PRACH resources for beam failure recovery request transmission. 
2. Discussion

For the transmission of beam failure recovery request, RAN1 has the agreement that non-contention based channel based on PRACH using a resource orthogonal to resources of other PRACH transmissions is supported for the FDM case. Meanwhile, CDM case is supported in RAN1 #90 meeting as working assumption and agreed in the following RAN1 Ad-Hoc #3. The agreement also noted that the preambles for PRACH for beam failure recover request transmission are chosen from those for content-free PRACH operation in Rel-15.
In RAN2 AH#1801 meeting, it was agreed that: MAC entity shall not discard all explicitly signalled ra-PreambleIdexs and ra-Resourcess for beam failure recovery case. According to the latest specifiatoin [3], it is stated that:
5.1.6
Completion of the Random Access procedure

Upon completion of the Random Access procedure, the MAC entity shall:

1>
discard explicitly signalled contention-free random access resources except contention-free random access resources for beam failure recovery request, if any;

1>
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer.

The contention-free random access resources for beam failure recovery request are agreed not to be discard by MAC entity upon completion of the RACH procedure.

In NR, there may be hundreds of connected UEs in a single cell at the same time, and the PRACH resources for beam failure recovery have to be orthogonal. One UE may have multiple candidate beams, which means that multiple contention-free random access resources should be reserved for one UE. Meanwhile, the gNB doesn’t know the exact time when the UE performs beam failure recovery. Thus, the gNB has to reserve the PRACH resource before beam failure recovery for the UE all the time

Observation 1: It is a quite waste of contention-free random access resource for beam failure recovery, since the gNB has to reserve the resource for the UE all the time.  
. 
Considering it is quite a waste of dedicated RACH resources for beam failure recovery, i.e. multiple preamble/resource may be reserved for one UE, the gNB should have the flexibility to configure and release the dedicated PRACH resources for different UEs to handle this complicated situation. By considering the resource efficiency, it is better to perform configuration and release with short latency. 
Observation 2: gNB should have the flexibility to configure or release PRACH resource for beam failure recovery with short latency. 
Since it is agreed that the configuration of dedicated RACH resource for BFR is implemented by RRC, there may be two options to configure and release dedicated RACH resource for beam failure recovery, as listed following:
· Option 1: configured/released by RRC

· Option 2: configured by RRC, activated/inactivated by MAC CE/PDCCH 

These two options have different performance in both latency and resource efficiency. 
Option 1 has the least flexibility due to using RRC message compared with option 2. The gNB may reconfigure the PRACH resource for beam failure recovery based on beam quality. This option is not flexible enough. Moreover, reconfiguration of dedicated PRACH resources for beam failure recovery will occur when there is an RRC reconfiguration or handover, which may lead to some unnecessary signaling. 
Option 2 has better performance in latency and flexibility. Considering there may be a large amount of UEs in a single cell, the latency matters for dedicated resources to be fully utilized. Meanwhile,the RACH resource can be used by other UE, or for other reason before activated when choosing option 2. Thus, we prefer option 2. 
On the other hand, we think when the network should configure or release the PRACH resource for beam failure recovery is up to gNB implementation (e.g. based on measurement results). 
Pros and cons of three options are summarised in Table 1.

Table 1. pros and cons for options of dedicated PRACH resources configuration/release 
	Options
	Pros and cons

	Option 1: configured/released by RRC
	· Low flexibility

· Large latency

· unnecessary reconfiguration

	Option 2: configured by RRC

activated/inactivated by MAC CE/PDCCH 
	· Middle flexibility 
· Extra signaling


Proposal 1: gNB configures and releases the dedicated PRACH resources for Beam failure recovery request transmission by RRC, and activates/deactivates by MAC CE or PDCCH. 
1. Conclusion

In this contribution, the solutions to configure or release dedicated PRACH resources for beam failure recovery request transmission are discussed. Based on the analysis, the observations and proposals are as follows:
Observation 1: It is a quite waste of contention-free random access resource for beam failure recovery, since the gNB has to reserve the resource for the UE all the time.
Observation 2: gNB should have the flexibility to configure or release PRACH resource for beam failure recovery with short latency.
Proposal 1: gNB configures and releases the dedicated PRACH resources for Beam failure recovery request transmission by RRC, and activates/deactivates by MAC CE or PDCCH.
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