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1. Introduction 

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

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
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. The working assumption 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.
Therefore, we will discuss the solutions to configure the PRACH resources for beam failure recovery request transmission from RAN2’s point of view.
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 to resources of other PRACH transmissions. Meanwhile, the gNB doesn’t know the exact time when the UE performs beam failure recovery. Thus, the gNB has to configure the PRACH resource before beam failure recovery. Thus, the gNB should have the flexibility to configure and release the dedicated PRACH resources for different UEs. By considering the resource efficiency, it is better to perform configuration and release with short latency. 
Observation 1: gNB should have the flexibility to configure or release PRACH resource for beam failure recovery with short latency. 
There may be three 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 

· Option 3: configured/released by MAC CE/PDCCH

These three 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 and option 3. 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 and option 3 both have better performance in latency and flexibility, but option 3 will be even better by using MAC CE/PDCCH for both configuration and release. Meanwhile, the problem for option 2 is that if the same PRACH resource is configured to different UEs, the network cannot active this RACH resource for different UEs when all channel conditions deteriorate. Thus, we prefer option 3. 
The analysis of different solutions to release dedicated PRACH resources is similar to the analysis of resource configuration. 
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
· Cannot activate same PRACH resources for different UEs when needed

	Option 3: configured/released by MAC CE/PDCCH
	· High flexibility,

· Short latency
· Need new design for DCI/MAC CE


Proposal 1: gNB configures and releases the dedicated PRACH resources for Beam failure recovery request transmission 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: 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 MAC CE or PDCCH.
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