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1 Introduction

In the RAN2#AH2 meeting RAN2 had discussed RLF and got some agreements on collecting RAN1 agreement as followings: 
RAN2 Agreements

1:
RAN2 understand that beam failure recovery (L1 or MAC) and RLF (RRC) are performed in different layers. 

=>
RAN2 will discuss again when RAN1 have provided more information on beam recovery.

And RAN1 has the following agreements in RAN1 NR AH2:
	Agreements:
· The RS used for RLM should have following properties 

· Periodic transmission with short enough periodicity

· Wideband transmission relative to bandwidth of active bandwidth part

· Supporting both single beam and multi-beam operations

· Representing control channel quality

· Both CSI-RS based RLM and SS block based RLM are supported

· FFS: whether or not only a single type of RS is configured to UE for RLM at a time




In this paper, we discuss the procedures of NR RLF and required NR RLM.
2 Radio Link Failure
The RLF procedure is to determine whether there is radio link problem and to trigger RRC connection reestablishment, and state transition to IDLE mode. Since the RAN2 agreement of NR RLF is exactly the same as LTE RLF operation, we propose to use the same RLF framework and timers for NR, as shown in Figure 1. 
Proposal 1: Like LTE, NR RLF for Pcell consists of: 

· T310 timer is triggered after N310 consecutive DL out-of-sync indications. 

· T310 timer is stopped if there is N311 consecutive in-sync-indications, if already triggered.
· RLF is declared if T310 timer is expired. 

· T311 timer is triggered if RLF is declared, 

· UE goes back to IDLE if T311 timer is expired,

· FFS value of variables N310, N311, T310, T311.
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Figure 1: RLF framework for NR Pcell (based on LTE)
NR PScell should also have the same RLF detection mechanism whilst recovery of RLF mechanism might not be identical to Pcell case, since there are still on-going discussions on details of SN failure procedure.

Proposal 2. Like LTE, NR RLF for PScell consists of: 

· T313 timer is triggered after N313 consecutive DL out-of-sync indications. 

· T313 timer is stopped if there is N314 consecutive in-sync-indications, if already triggered.

· RLF is declared if T313 timer is expired. 

· FFS value of variables N313, N314, T313.
3 Radio Link Monitoring 
P1 and P2 in above section are based on single reference signal which was basis of LTE RLF. Now we have two kinds of RS (i.e., CSIRS and SS) for RLM determined by RAN1. Per each RS independently, these proposals can be applicable. However, there might be the case that two different RS are configured simultaneously as in RAN1 agreements. Therefore, we have to revisit above proposal 1 and proposal 2 are directly applicable for simultaneously configured two RS cases.

Proposal 3. If RAN1 agrees that two RS can be simultaneously configured for RLM, RAN2 has to make a prioritization rule that which RS is considered for RLM at each time.  
And also the RLF parameters such as T310, N310, N311, T313, N313, N314 as well as RLM parameter such as Q_out and Q_in threshold value might be different for each RS according to the purpose of each RS and its carrying beam. 

Proposal 4. RAN2 should consider the possibility in designing RLF procedure that there is a difference of RLM/RLF parameters values between SS and CSIRS. 
4 Conclusion

This contribution discusses the basic operation of RLF w.r.t. RLF detection and its recovery. We request RAN2 to discuss the following observations and proposals. 
Proposal 1: Like LTE, NR RLF for Pcell consists of: 

· T310 timer is triggered after N310 consecutive DL out-of-sync indications. 

· T310 timer is stopped if there is N311 consecutive in-sync-indications, if already triggered.

· RLF is declared if T310 timer is expired. 

· T311 timer is triggered if RLF is declared, 

· UE goes back to IDLE if T311 timer is expired,

· FFS value of variables N310, N311, T310, T311.

Proposal 2. Like LTE, NR RLF for PScell consists of: 

· T313 timer is triggered after N313 consecutive DL out-of-sync indications. 

· T313 timer is stopped if there is N314 consecutive in-sync-indications, if already triggered.

· RLF is declared if T313 timer is expired. 

· FFS value of variables N313, N314, T313.
Proposal 3. If RAN1 agrees that two RS can be simultaneously configured for RLM, RAN2 has to make a prioritization rule that which RS is considered for RLM at each time.  
Proposal 4. RAN2 should consider the possibility in designing RLF procedure that there is a difference of RLM/RLF parameters values between SS and CSIRS. 
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