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1 Introduction

In the RAN2#97bis meeting RAN2 had discussed RLF and observed the RAN1 agreement from LS out (R2-1706057) from RAN1. Regarding agreements on RAN2 and RAN1 are as followings: 

RAN2 Agreements

1:
For connected mode, UE declares RLF upon timer expiry due to DL OOS detection, random access procedure failure detection, and RLC failure detection.

FFS whether maximum ARQ retransmission is only criteria for  RLC failure (needs to be discussed in common UP/CP session). 

2
In NR RLM procedure, physical layer performs out of sync / in sync indication and RRC declares RLF. 
3
For RLF purposes, RAN2 preference is that the in sync / out of sync indication should be a per cell indication, and we aim for a single procedure for both multi-beam and single beam operation.
	RAN1 Agreements:

· IS and OOS indications are based on SINR-like metric (e.g., hypothetical PDCCH BLER) as in LTE

· SINR-like metric as in LTE represents whether or not UE can receive PDCCH

· FFS: PDCCH in U-SS and/or PDCCH in C-SS

· RS used to derive SINR-like metric is down selected from following options

· Opt.1: CSI-RS

· Opt.2: DMRS for NR-PDCCH in C-SS

· Opt.3: DMRS for NR-PBCH

· Opt.4: NR-SSS

· Opt.5: RS for time/frequency tracking (if separate RS from above is defined for time/frequency tracking)

· FFS: how many options are used

· RAN1 assumes that single IS or OOS is indicated per reporting instance regardless number of beams available in cell. RAN1 has not concluded whether IS/OOS indications for RLF are per cell or not.

· RAN1 plans to provide at least periodic IS/OOS indications.

FFS: possibility of additional aperiodic IS indication e.g., based on beam failure recovery mechanism.


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 
For operating LTE based RLF framework, the cell level indication of out-of-sync/in-sync indication should be given to the upper layer. There is RAN1 agreements on OOS/IS indication source RSs which would be down selected, and it is still not determined that this indication is based on cell level or a subset of serving beam set. 

RAN2 has the preference that OOS/IS indication should be based on cell-wise evaluation. If not this case, RAN2 has to make appropriate solution for resolving the mismatch between evaluation scope of indication  (i.e., serving beam subset-wise ) and proposed RLF framework (i.e., cell-wise).

Proposal 3. If the OOS/IS indication is based on cell-wise evaluation, RAN2 takes that indication for T310/T313 timer start/stop. 
Proposal 4. RAN2 has to send LS to RAN1 that the cell-level indication should be given to upper layer for RLF detection. 
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 the OOS/IS indication is based on cell-wise evaluation, RAN2 takes that indication for T310/T313 timer start/stop. 

Proposal 4. RAN2 has to send LS to RAN1 that the cell-level indication should be given to upper layer for RLF detection.
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