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1. Introduction
In RAN2#99, there were some basic agreements on the RLF handling [1]:
Agreements

1
RAN2 understanding of RAN1 agreements is that at least PHY informs RRC of periodic out-of-sync / in-sync indications.

2
Baseline behaviour when there are no indications from lower layers related to beam failure/recovery:


i/ RRC detects DL radio link problem if consecutive N1 number of periodic out-of-sync indications are received.


ii/ RRC stops the timer if consecutive N2 number of periodic in-sync indications are received while the timer runs. 

It was also discussed whether the UE RRC declares the RLF upon receiving the aperiodic indication of beam recovery failure from the L1 which will be available according to RAN1 agreements [2]. However, companies have different views about UE L1 behaviours after this aperiodic indication and thus RAN2 has sent the LS to RAN1 asking for clarification [3]. In this contribution, we discuss the expected options for RLF declaration when the UE L2/3 receives the aperiodic indication of beam recovery failure from the L1. Since the reply LS from RAN1 is not yet available unfortunately, we provide our views including the proposed way forward.
2. Discussion
In the last meeting, it was discussed whether the UE RRC declares the RLF upon receiving the aperiodic indication of beam recovery failure from the L1. Some companies seemed considering the UE RRC should declare the RLF immediately and trigger appropriate action for recovery, while some other companies seemed considering that the UE RRC can wait for a while by starting a timer as the L1 may expect the radio link recovery. The latter option requires the RAN1 confirmation about the L1 behaviour. Then, RAN2 is asking the corresponding question in the LS, i.e. the Q2:

	Q2.
If a beam failure recovery is un-successful, will the L1 continue monitoring RS(s) for RLM for periodic IS/OOS indications?


Although RAN1 has not replied to the LS, we discuss the possible options for RLF declaration upon receiving the beam recovery failure indication to make sure what kind of UE behaviours are expected by companies. As discussed above, there are at least two options on the table (also shown in Fig.1):
· Option 1: RLF triggered by beam recovery failure indication
· Option 2: RLF triggered by expiry of timer starting at beam recovery failure indication
In the Option 1, the UE RRC shall declare the RLF when receiving the beam recovery failure indication and initiate the recovery procedure for RRC connection re-establishment. This can be considered as baseline, because the beam recovery failure may be the consequence of RA failure for beam recovery. On the other hand, the beam recovery may be performed by PUCCH transmissions instead of RACH. In this case, the option 1 is a “shortcut” RLF declaration compared to legacy RLF triggers in LTE (e.g. maximum RLC retransmissions), which may be considered as a conservative action.
In the Option 2, the UE RRC shall start a timer “T3xy” when receiving the beam recovery failure indication and declare the RLF when the timer expired. If the N2 times periodic IS indications are received form the L1 (case 2), the RRC stops the timer and the RRC connection can be considered recovered. This can bring benefit by reducing the signalling overhead as well as latency for RRC connection recovery in successful case. However, if the N2 times periodic IS indications cannot be received (case 1), it would cause an undesirable delay for RRC connection recovery. So, it is clear that there is a trade-off in the option 2.
Observation 1: The option 1 is workable regardless of RAN1 response to Q2, while the option 2 may be also attractive given the periodic IS indication can be expected even after the beam recovery failure, where the option 1 can be a special case of the option 2 with timer value set to zero.
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Fig.1: Options for RLF declaration upon receiving beam recovery failure indication
Having discussed the possible options and made the observation above, it would depend on the RAN1 response which is not yet available. So, we propose the following proposals:
Proposal 1a: RAN2 to postpone this discussion until the reply LS from RAN1 is received.

Proposal 1b: RAN2 to discuss the options and decide which way to go based on RAN1 response, if the reply LS is received in this meeting.

Regardless of RAN1 response, our preference is the Option 1 for simplicity and avoiding undesirable delay rather than taking potential benefit which is not so sure. Accordingly, a Text Proposal capturing the option 1 to stage 2 is also attached in the Annex.
3. Conclusion

In this contribution we discussed the expected options for RLF declaration when the UE L2/3 receives the aperiodic indication of beam recovery failure from the L1 and made following proposals:
Proposal 1a: RAN2 to postpone this discussion until the reply LS from RAN1 is received.

Proposal 1b: RAN2 to discuss the options and decide which way to go based on RAN1 response, if the reply LS is received in this meeting.

Since our preference is the Option 1, a Text Proposal capturing the option 1 to stage 2 is also attached in the Annex.
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9.2.7
Radio Link Failure

In RRC_CONNECTED, the UE declares Radio Link Failure (RLF) when one of the following criteria are met:

-
Expiry of a timer started after indication of radio problems from the physical layer (if radio problems are recovered before the timer is expired, the UE stops the timer);

-
Random access procedure failure;

-
RLC failure;
-
Beam recovery failure
FFS Whether indications related to beam failure recovery may affect the declaration of RLF.

After RLF is declared, the UE:

-
stays in RRC_CONNECTED;

-
selects a suitable cell and then initiates RRC re-establishment;

-
enters RRC_IDLE if a suitable cell wasn't found within a certain time after RLF was declared.

In DC, RLF is declared separately for the MCG and for the SCG. The actions following RLF described above only apply for RLF on the MCG. After RLF on the SCG, the UE stops normal operation on the SCG and reports the failure to the network.
