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1 Introduction
In RAN1#89 meeting [1], non-contention based channel based on PRACH was agreed as one of the channel(s) for beam failure recovery request transmission:
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
· Support using PUCCH for beam failure recovery request transmission
· FFS whether PUCCH is with beam sweeping or not
· Note: this may or may not impact PUCCH design
· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources
· From traditional RACH resource pool
· 4-step RACH procedure is used
· Note: contention-based PRACH resources is used e.g., if a new candidate beam does not have resources for contention-free PRACH-like transmission 
· FFS whether a UE is semi-statically configured to use one of them or both, if both, whether or not support dynamic selection of one of the channel(s) by a UE if the UE is configured with both 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we provided our views on the PRACH based beam failure recovery request in NR.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
During discussion of initial access, several PRACH preamble formats were agreed in last meeting, and different lengths of CP, PRACH sequence, and GP were introduced for different user cases.
During initial access, as UE hasn’t obtained the uplink synchronization, and there is no timing advance value indicated. UE will transmit the PRACH based on the downlink reception timing, and at the network side, the received PRACH will be delayed with different time intervals for UEs with different positions. So GP is reserved at the end of the PRACH sequences, and the length of GP should be long enough to cover the maximum delay for maximal coverage.
In NR, the PRACH will be re-used for beam failure recovery request, while the parameters of PRACH for different purposes may be different. As the PRACH is designed mainly focused on the requirements for initial access, which may be different from that for beam failure recovery request. For example, beam failure recovery request may happen when the beam is blocked, and at this time the UE may still keep the uplink synchronization with gNB, that is the timing advance still available for the UE. Based on this, UE can transmit the PRACH with the available TA value, which will make the PRACH received at gNB side aligned. As a result, the GP will not need to be reserved. And the duration for GP can be used for other signal/channel transmission to improve the resource utilization, especially for some PRACH formats with very long GP length, and the example for PRACH transmission for different purposes is shown in Figure 1. 



Figure 1. Example for PRACH transmission for initial access and beam failure recovery request
Based on the above discussion, we propose that:
Proposal 1: Timing advance should be used for the PRACH transmission for beam failure recovery request, and there is no need to reserve the guard period for the PRACH for beam failure recovery request.
In addition, as PRACH is designed based on ZC sequence, different cyclic shift values can be adopted to multiplex more UEs. For PRACH for initial access, the cyclic shift values should be selected to guarantee the minimum time interval larger than the maximum delay spread and time uncertainty of the uplink non-synchronized UE. In other words, the available number of cyclic shift values may be limited.
While for the PRACH for beam failure recovery request, UE is still synchronized with gNB, then there is no time uncertainty for the PRACH transmission thanks to the timing advance. So cyclic shift for the PRACH for beam failure recovery request can be much smaller than that for initial access, as a result, the available number of cyclic shift values can be increased, which will increase the PRACH capacity. So we propose that:
Proposal 2: More cyclic shift values can be used for PRACH for beam failure recovery request.
3 Conclusion
In this contribution, we provided our proposals for PRACH based beam failure recovery request design in NR. And we propose that:
Proposal 1: Timing advance should be used for the PRACH transmission for beam failure recovery request, and there is no need to reserve the guard period for the PRACH for beam failure recovery request.
Proposal 2: More cyclic shift values can be used for PRACH for beam failure recovery request.
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