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1 Introduction

In RAN1 AH#1801 meeting, the RLM/RLF related issues were discussed, and some agreements in RAN1 were achieved as follows [1]. 
	Agreements:

- In addition to agreements made in RAN1 #91, the following parameters of CSI-RS configuration is not applicable for CSI-RS for RLM

- CDM-pattern

- Pc

- Pc_SS

Conclusion:

- UE behavior for re-configuration of RLM-RS is up to RAN2

Agreements:

- The IS/OOS indication interval when the periodicities are different for different RLM-RS resources is determined by the shortest periodicity of the different RLM-RS resources, which is also lower bounded by 10ms

- Send an LS to RAN4 regarding the above (to be prepared in R1-1801123)

Agreement:

- Confirm working assumption of maximum of 8 RLM-RSs for FR2 that can be configured for a UE



Based on the output from RAN1 discussion, it seems that RLM-RS could be reconfigured by RRC. And we discussed the issues related to this conclusion from RAN1 in this contribution, and provided our proposals accordingly. 
2 Discussion

Based on the conclusions currently drawn by RAN1, there are at least several parameters required to be configured by RRC at least including: RLM-IS-OOS-thresholdConfig, RLM-RS type, RLM-RS-List, RLM-SSB and RLM-CSI-RS. Based on the current conclusion mentioned in last RAN1 meeting, the parameters related to RLM-RS could be reconfigured if network would like to do that. 
And in RAN2#99 meeting, it was also agreed that 
	1.
RAN2 understanding of RAN1 agreements 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:

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

b)
RRC stops the timer if consecutive N2 number of periodic in-sync indications is received while the timer runs.


With all these agreements bearing in mind, there are two cases as follows:

Case 1: The reconfiguration message is received before the OOS indicated

In this case, the UE RRC doesn’t receive any OOS indication from physical layer, and no N310 or T310 is triggered, therefore, there is no impact to have the RLM related parameters reconfigured, and the UE could apply the parameters contained in the reconfiguration message directly as indicated in Figure 1. Then UE could use the new RLM parameters to perform the RLM and declare RLF.
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Figure 1. Illustration of Case 1

Observation 1: There is no impact when the RLM related reconfiguration message is received before N310 or T310 is triggered.

Case 2: The reconfiguration message is received while the OOS is indicated
In this case, when the reconfiguration message is received, it is possible that some OOS indications were received from physical layer, and N310 or even T310 was triggered in our understanding as indicated in Figure 2. In this case, the UE behavior needs to be defined if the issue is confirmed.
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Figure 2. Illustration of Case 2 
Proposal 1: It’s proposed RAN2 to discuss and confirm whether it is possible to receive the reconfiguration message including RLM related parameters after some OOS indications were received.
If the issue is confirmed by RAN2, the UE behavior in our understanding needs to be discussed, and there are two options here.

Option 1: UE could apply the parameters in the reconfiguration message immediately, and reset N310 and T310 if triggered.
With this option, UE will apply the parameters contained in reconfiguration at once, no matter N310 or T310 is triggered or not. If N310 or T310 is triggered, it needs to be reset when the new parameters were applied. This option is quite clean, but the RLF declaration may be postponed, and the unreachable time for the UE may be increased.
Option 2: UE could continue to use the old configuration until the N310 or T310 is stopped because of In-Sync received.

With this option, UE will continue to use the old RLM configuration until consecutive N2 number of periodic in-sync indications is received. And after that, UE will apply the new RLM configuration, and send the reconfiguration complete message back to gNB. However, from network perspective, it seems quite strange that the RRCReconfiguraitonComplete Message is quite delayed without any reason.

Option 3: UE could send reconfiguration failure to the network and indicate the cause value to indicate the reason.

With this option, UE will send the reconfiguration failure as the response for reconfiguration message immediately, and in the response, the cause value could be brought to the network, in this case, the network could know the reason regarding why the RLM parameters cannot be applied by the UE.
Proposal 2: It’s proposed RAN2 to discuss the 3 options mentioned above, and select one for defining the UE behavior in this case.

3 Conclusions:

In this contribution, we discussed the issues related to RAN1 RLM conclusion, and provides the proposals accordingly as follows.

Proposal 1: It’s proposed RAN2 to discuss and confirm whether it is possible to receive the reconfiguration message including RLM related parameters after some OOS indications were received.
Proposal 2: It’s proposed RAN2 to discuss the 3 options mentioned above, and select one for defining the UE behavior in this case.
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