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Introduction
In the RAN2#103bis meeting, RAN2 discussed an issue on the BFD procedure in DRX mode [1] and the agreement was made as below:
	Agreements:
· UE will follow RAN4 requirement for beam failure measurement.
· FFS if trigger BFR remains as usual


In this contribution, we would like to discuss whether the BFR procedure is needed to be performed if the beam failure is detected in DRX inactive time.
Discussion
In the DRX functionality, the UE does not expect to receive any PDCCHs on DRX off time but needs to wake up and monitor the PDCCH continuously on DRX active time. From RAN2#103bis, it is agreed that the UE will follow the beam failure measurement based on the requirement from RAN4 and perform the BFD procedure in DRX mode. In the BFD procedure, the PHY layer of UE performs the L1-RSRP measurement on the periodic RS resources (e.g. SSB or CSI-RS) in order to assess the radio link quality and detect the beam failure. When the result of L1 measurement is worse than a predefined threshold, meaning the beam failure happened in the radio link, the PHY sends an indication to MAC once per indication period. The indication period has been defined as the minimum requirement for L1 indication in specification [1, TS 38.133] as attached below for a quick reference.
	
The beam failure instance evaluation for the configured RS resources in set  shall be performed as specified in section 6 in [3]. Two successive indications from Layer 1 shall be separated by at least TIndication_interval_BFD.
When DRX is used, TIndication_interval_BFD is max(1.5*DRX_cycle_length, 1.5*TBFD-RS,M) if DRX cycle_length is less than or equal to 320ms, and TIndication_interval is DRX_cycle_length if DRX cycle_length is greater than 320ms.



Based on RAN4 requirement listed above, the beam failure instance is indicated from PHY to MAC at most once per DRX period. If the DRX cycle length is greater than 320ms, only one beam failure instance is allowed per DRX cycle and feasibly sent out from PHY to MAC on the DRX active time for the sake of power saving. If the DRX cycle length is less than or equal to 320ms, the interval between the two successive indications is at least 1.5DRX cycle in some case. Thus the UE may have to perform the beam failure measurement and send out the beam failure instance from PHY to MAC on DRX off time as depicted in Fig1. 

[image: ]
Fig.1 Beam failure indication sent from PHY to MAC when DRX is less than or equal to 320ms

If the number of beam failure instances reaches the maximum value defined in MAC, which may be occurred in DRX off time, the radio link of beam is considered degradation and most likely the UE is not able to decode any information transmitted on the current serving beam. The BFR procedure is introduced to recover the radio link by performing RA to reselect another suitable beam for better radio link quality. If the BFR procedure is only performed in DRX active time, in the other word, the beam failure instance is ignored in DRX off time, the beam failure will be noticed after a longer time and thus, the UE may not able to correctly decode the PDCCHs on the next DRX active time in the current serving beam and may lead the failure for UE initiated call during the DRX off time also.
Proposal: BFR procedure should be performed in DRX no matter active time or off time.
Conclusion
In this contribution, we discussed whether the BFR procedure is needed to be performed if the beam failure is detected in DRX inactive time and have the following proposal.
Proposal: BFR procedure should be performed in DRX no matter active time or off time.
Reference
[1] 3GPP TS 38.133, Requirements for support of radio resource management (Release 15)

3GPP
image2.png
UE shall monitor

i«-On Duration—»;

PDCCH ——|

Beam failure indication

sent from PHY to MAC

-
!

<« Opportunity for DRX——»|

- 1.5DRX Cycle |

«-On Duration-»{«————Opportunity for DRX———»«On Dumzmn»‘

DRX Cycle

Beam failure indication
sent from PITY to MAC




image1.wmf
0

q


oleObject1.bin

