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Introduction
In the last RAN4 meeting discussions started related to UE behaviour when link quality measurements indicated low link quality [R4-1815426, 1, 2]. In this paper we discuss the further details of the proposal. We present an approach how to ensure more robust link recovery with minimum delay. 
Same principles are used for RLM and link quality measurements - and for recovery from link problems. I.e. enter non DRX.

Discussion
Current 38.133 requirements related to L1 indications for link recovery procedure is:
‘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.’
When the radio link quality on all the configured RS resources in set q0 is worse than Qout_LR, Layer 1 of the UE will indicate this to upper layers (MAC). MAC is tracking the number of indications over time and if enough L1 indications are received MAC will request lower layers to provide the indexes from set q1 to CSI-RS and/or SSB with L1-RSRP higher than set threshold. . 
This is similar as what is defined RLM.
For RLM, once the physical layer detects that the link on all configured RLM-RS is below the Qout threshold, the physical shall send indication to higher layers. 
‘In case DRX is used, TIndication_interval is max(10ms, 1.5*DRX_cycle_length, 1.5*TRLM-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. 
L1 indication of link problems to higher layers are aligned between RLM and BFD.
However, once link failure has been declared by upper layers, the behavior differs. For RLM, if higher layers get N310 indications from physical layer, the timer T310 is started after which the physical layer shall monitor the RLM-RS resources for recovery as if no DRX is applied.
Upon start of T310 timer as specified in TS 38.331 [2], the UE shall monitor the configured RLM-RS resources for recovery using the evaluation period and Layer 1 indication interval corresponding to the no DRX mode until the expiry or stop of T310 timer’
For Link recovery a similar approach is currently not applied. In the current specification the evaluation of beam candidates is relaxed according to the DRX.
This will increase the link recovery. RLM and link recovery procedures should be aligned to ensure fast link recovery. 
Align the candidate beam detection procedure with RLF procedure.
Such alignment would mean that oonce the UE detects that the conditions for initiating beam candidate detection are fulfilled, beam candidate detection shall be performed without applying potential DRX – i.e. UE performs beam candidate detection as if no DRX is applied.
When requested, the evaluation of beam candidates in q1 shall be done as if UE is in no DRX.

Some companies raised concern with this approach stating that this could lead to increased UE power consumption. 
However, once the physical layer receives a request from upper layer to provide beam candidate results from set q1 for recovery, this means that all currently used beams in set q0 are having bad link quality. In this situation it is important to try to recovery the link fast. 
Principle behind this proposal is that the once a link problem has been detected and higher layer have been requesting beam candidate results, these results should be delivered to higher layers with the minimum of delay. This will minimize any potential UE out-of-service time, where the UE most likely would be in very bad conditions (e.g. served by wrong beam). 
UE power consumption impact was raised as a concern. However, the UE would anyway need to perform the beam candidate measurements and deliver the results to higher layers – only latency with which they are delivered is different. On the other hand, the UE may in very bad conditions which would increase any possible data transmissions due to high level re-transmission (which increases UE on-time and power consumption). Additionally, in worst case the UE will not be reachable for any new data transmissions (due to being out-of-service) which leads to bad user experience. 
One should also remember that under normal operation beam failure should not occur. Normal beam management should ensure that failure should not happen (in a similar manner as for RLM). Candidate beam detection is only performed once the beam link fails which should only happen seldomly in a well-tuned network.
[bookmark: _Hlk820742]In [3] we have drafted a CR capturing the proposals.

Conclusion
In the last RAN4 meeting discussions started related to UE behaviour when link quality measurements indicated low link quality [1, 2]. In this paper we present an approach how to ensure more robust link recovery with minimum delay. We propose following:
1. Align the candidate beam detection procedure with RLF procedure.
1. When requested, the evaluation of beam candidates in q1 shall be done as if UE is in no DRX.
In [3] we have drafted a CR capturing the proposals.
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