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1. Introduction

	Agreements in RAN1#89:
· Consider following new use cases for RACH design, 

· beam recovery requests 

· on demand SI requests

· 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
· Support using PUCCH for beam failure recovery request transmission
· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources

•
To receive gNB response for beam failure recovery request, a UE monitors NR PDCCH with the assumption that the corresponding PDCCH DM-RS is spatial QCL’ed with RS of the UE-identified candidate beam(s)

· FFS whether the candidate beam(s) is identified from a preconfigured set or not

· Detection of a gNB’s response for beam failure recovery request during a time window is supported

· If not detected after a certain number of transmission(s), UE notifies higher layer entities 
Agreements in RAN1#90bis:
· gNB response is transmitted via a PDCCH addressed to C-RNTI

· FFS: DCI format for gNB response

· Dedicated CORESET(s) is applied for monitoring gNB response for BFRQ. The CORESET is down-selected from the following two alternatives:

· Alt 1: the same CORESET (s) as before beam failure

· Alt 2: dedicatedly configured CORESET for beam failure recovery.

· For gNB to uniquely identify UE identity from a beam failure recovery request transmission
· A PRACH sequence is configured to UE

Specification supports the CSI-RS + SS block case for the purpose of new candidate beam identification

· The above case is configured by gNB

· Note: a dedicated PRACH resource is configured to either an SSB or a CSI-RS resource

· Following two scenarios are supported when a UE is configured with CSI-RS + SSB

· Scenario 1: PRACHs are associated to SSBs only

· In this scenario, CSI-RS resources for new beam identification can be found from the QCL association to SSB(s).

· Scenario 2: Each of the multiple PRACHs is associated to either an SSB or a CSI-RS resource

· FFS: multiple SSB can be associated with the same uplink resource. 
Support RRC configuration of a time  duration for a time window  and a dedicated CORESET for a UE to monitor gNB response for beam failure recovery request.

· UE assumes that the dedicated CORESET is spatial QCL’ed with DL RS of the UE-identified candidate beam in the beam failure recovery request.

· FFS: multiple dedicated CORESETs can be configured to a UE, where each CORESET can have different spatial QCL configuration

· Note: the time window is determined by a fixed time offset defined in the spec with respect to beam failure recovery request transmission and the RRC configurable time duration starting from the fixed time offset. 

· FFS the value of fixed time offset k (slots).

Working Assumption:
· At least the following parameters should be configured for dedicated PRACH resources for beam failure recovery

· Per UE parameters

· Preamble sequence related parameters

· E.g., root sequence, cyclic shift, and preamble index

· Maximum number of transmissions

· Maximum number of power rampings

· Target received power

· Retransmission Tx power ramping step size

· Beam failure recovery timer 

· Per dedicated PRACH resource parameters

· Frequency location information

· Time location, if it is only a subset of all RACH symbols (e.g., PRACH mask)

· Associated SSB or CSI-RS information


In this contribution, we discuss possible RAN2 design for handling beam recovery procedure based on RAN1 progress. 
2. Discussion

Beam management for NR is agreed as L1/L2 mobility procedure without RRC involvement. Since beam recovery is part of the beam management as captured in [1]. Although RAN1 agrees that beam recovery procedure will provide aperiodic signaling for assisting RLF procedure, according to RAN1’s example, the aperiodic signaling may be provided to RRC layer until beam recovery is considered as either success or failure.
Proposal 1: Beam recovery procedure is modelled as L1/L2 procedure.
Based on current RAN1 design, two possible alternatives for transmitting beam recovery request. The first alternative is transmitting beam recovery request through PUCCH. The second alternative is a non-contention channel based on PRACH. And the resource for the channel will be separated from other PRACH transmission in CDM/FDM. 
Alternative 1: PUCCH

For alternative 2, after MAC receives beam failure indication from PHY layer, UE will perform transmission based on specific PUCCH resource. And UE will start to monitor PDCCH on candidate beam in a time window for confirming beam recovery. Based on similar logic, some benefits can be observed if RAN2 models this alternative as SR procedure. The first benefit is to align PUCCH transmission behavior in MAC specification. Secondly, after UE transmits SR, UE will start to monitor PDCCH regardless whether the UE is in DRX state or not. By using SR procedure, no extra behavior needs to be defined to make UE monitoring PDCCH when UE is configured with DRX. Moreover, the UE could firstly check whether there is valid PUCCH resource for beam recovery request (BRQ) transmission. If not, UE could trigger random access for BRQ which is the alternative 2.
Proposal 2: As baseline, RAN2 assume beam recovery request transmitted based on PUCCH is handled by SR procedure.
Alternative 2: Non contention channel based on PRACH 
For alternative 2, after MAC receives beam failure indication from PHY layer, UE will perform transmission based on specific PRACH resource configured by gNB. Logically, the specific PRACH resource may be reserved on all beams in this cell. And gNB can differentiate the candidate beams and which UE is performing beam recovery request through the specific PRACH resource. On the other hand, UE will start to monitor PDCCH on candidate beam in a time window for confirming beam pair recovery. In such case, some benefits can be observed if we can model the alternative 2 as a random procedure. One possible benefit is aligned all PRACH resource selection and decision in random access sections of MAC specification. And RAR window or a new window can be reused for PDCCH monitoring purpose. Another possible benefit is to reuse power ramping function in random access procedure for increasing beam recovery successful rate. According to RAN1 design, each beam will have different power controls. In other words, the current transmission power may not be suitable for new candidate beam. And transmission power on new beam may need to be updated. However, based on latest RAN1 agreement, some modification for random access procedure and DRX procedure would be needed. For example, a condition check for whether random access is success will be necessary. And DRX mechanism for monitoring C-RNTI will also need new modification.
Proposal 3: As baseline, RAN2 assume beam recovery request transmitted on non-contention channel based on PRACH is handled by random access procedure.
3. Conclusion

In this contribution, we propose the following:
Proposal 1: Beam recovery procedure is modelled as L1/L2 procedure.
Proposal 2: As baseline, RAN2 assume beam recovery request transmitted based on PUCCH is modelled as SR procedure.
Proposal 3: As baseline, RAN2 assume beam recovery request transmitted on non-contention channel based on PRACH is modelled as a non-contention random access procedure.
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