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1. Overall Description

RAN1 would like to thank RAN2’s questions on beam failure recovery in R1-1801320(R2-1801570) and would like to provide the following information.

Q1: RAN2 asks RAN1 to clarify the principles of “beam-failure instance” counter maintenance, as well as the associated expected parameters and information/events received from the physical layer. 

A1: In RAN1# AH1801 meeting in Vancouver the following agreements on “beam-failure instance” were reached:
Agreement:

For beam failure detection model, PHY performs detection of beam failure instances, and indicates a flag to higher layer if a beam failure instance is detected

Agreement: 

· Indication of beam failure instance to higher layer is periodic and indication interval is determined by the shortest periodicity of BFD RS 
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, which is also lower bounded by [10] ms.

· Note: if the evaluation is below beam failure instance BLER threshold, there is no indication to higher layer.

Agreement:
Change candidate beam selection model to the following alternatives:

· PHY performs L1-RSRP evaluation of each candidate new beam, provides to higher layer the subset of {beam RS index, L1-RSRP measurements} that satisfies the L1-RSRP threshold

· RAN 1 expects higher layer to perform new candidate beam selection based on the subset of {beam RS index, RSRP measurements}

· Note: The mapping between beam RS index(es) to PRACH resource(s)/sequence(s) is done in MAC

· Support for candidate beam selection model is specified in the RAN2 specifications
In summary, beam failure instance (if detected at PHY) is indicated to higher-layer at periodic indication resources, where the indication internal is determined by the shortest periodicity of BFD RS 
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. If beam failure is not detected at PHY, no indication is provided to higher-layer. It is RAN1’s understanding that the beam-failure-instance counter (and any timer if required) is maintained at higher-layer.
RAN1 has not identified any associated parameters and information/events to be reported to higher layer together with beam failure instances. Based on RAN1 agreements, beam failure event is declared only when the number of beam failure instances in consecutive indication intervals is above the threshold. 
Q2: Can RAN1 clarify the exact role and usage of the beamFailureRecoveryTimer?
A2: The following agreements concerning the definition and UE behavior corresponding to beamFailureRecoveryTimer were reached in RAN1# AH 1801.
Agreement:

Behavior of Beam-failure-recovery-Timer

· Start Beam-failure-recovery-Timer upon beam failure detection event declared by UE

· Stop Beam-failure-recovery-Timer upon reception of gNB response for beam failure recovery request transmission

Agreement: 

· From RAN1 perspective, contention-free PRACH-based beam failure recovery is considered unsuccessful when one of the following conditions is met

· Upon expiry of Beam-failure-recovery-Timer 

· Upon reaching max. # of BFRQ transmissions

The main usage of beamFailureRecoveryTimer is to ensure that CFRA-based beam failure recovery procedure does not run endlessly and will terminate before or upon expiration of the timer. For instance, 
· if beamFailureRecoveryTimer has expired and no new candidate beam satisfying the L1-RSRP requirement is identified, CFRA-based beam failure recovery is considered unsuccessful; or
· if beamFailureRecoveryTimer has not expired, but the max # of BFRQ transmissions is reached, CFRA-based beam failure recovery is considered unsuccessful; or
· if beamFailureRecoveryTimer has expired, but the max # of BFRQ transmission is not reached, CFRA-based beam failure recovery is considered unsuccessful.
Q3: RAN2 would like to know promptly from RAN1 if and how they envision supporting BFR in CA.
A3: The issue of CA was not explicitly touched upon during past RAN1 discussion. Past RAN1 agreements do not differentiate the type of serving cell for which BFR is conducted. In the current RAN1 specification [TS 38.213, section 6], the BFR procedure is described in the context of “a serving cell”. 

It is noted that BFR is already supported for PCell and PSCell, therefore the remaining question is whether BFR can be supported for SCell as well. An email discussion was conducted in RAN1 and the summary is provided in [1]. After further discussion, it is agreed that beam failure recovery is additionally supported on SCell in Rel.15. The number of SCells BFR needs to be supported on is 1. UE is not mandated to support BFR on SCell. Note that there is no additional RAN1 specification impact for BFR on SCell. 
2. Actions:

To: RAN WG2
ACTION: RAN1 respectfully requests RAN2 to consider the above information for future discussion.
3. Date of Next TSG-RAN1 Meetings:
TSG-RAN WG1 Meeting #92Bis
16 Apr – 20 Apr 2018
Sanya, China

TSG-RAN WG1 Meeting #93 
21 May – 25 May 2018
Busan, S. Korea

Reference

1. R1-1803397, “Summary of email discussion on beam failure recovery for SCell”,  RAN1#92, Greece, Feb. 2018

_1580322196.unknown

_1580322197.unknown

