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1	Introduction
Radio Link Monitoring (RLM) and Radio Link Failure (RLF) detection have been identified to be extremely important mechanisms when discussing the support of new New Radio (NR) features. With the introduction of narrow beams in high carrier frequencies systems and multi-connectivity through multiple transmission points [1], the RLM and RLF detection mechanisms of LTE cannot be re-used for NR without introducing modifications and enhancements.
In this contribution, we summarize the current discussion about RLM and RLF and make a text proposal for TR 38.304.
2	Discussion
It has been proposed in [2][3][4][5] that the RLM and RLF detection mechanisms of LTE system can be taken as baseline for NR. The new NR aspects related to beams and intra-frequency multi-connectivity can be introduced as enhancements or modifications to the current baseline. 
In the following, we summarize the main aspects of RLM and RLF detection mechanisms for NR system:
1. The RLF detection and recovery framework consists of two-phases as shown in Fig. 1 [6]: The first phase is used for RLF detection whereas the second phase is used for radio recovery. Upon detecting an RLF, the UE may recover by re-establishing to a new target cell [7]. If the connection re-establishment fails, the UE goes back to idle mode.
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Figure 1: RLF detection and recovery framework of LTE is re-used for NR system.
2. The RLF detection is made per cell and not per beam: In NR systems using narrow beams for transmission, the UE may detect multiple beams from the same cell and in turn there are more than one beam that can serve the UE. A failure of the serving beam shall not necessarily lead to an RLF as the network/UE may fall back to another beam.

3. [bookmark: _GoBack]The Reference Signal (RS) that is used for estimating the radio link quality, i.e., Mobility RS (MRS) or Channel State Information RS (CSI-RS), is FFS:  It is up to RAN 1 to investigate what reference signal is used for estimating PDCCH decoding error probability. 

4. Out-of-sync and in-sync indications are used for RLM:  If the radio link quality becomes worse than Qout, layer 1 of the UE shall send an out-of-sync indication to the higher layers. On the other hand, when the radio link quality becomes better than a second threshold Qin, the UE shall send an in-sync indication to higher layers. 

5. Reporting the out-of-sync and in-sync indications per cell or per beam is FFS: It is up to RAN 1 to investigate if there are any gains from reporting the indications per beam rather than per cell. 

6. The interactions between UE beam recovery procedure and RLM shall be considered and the exact procedure, such as when to start and end the timer T310, is FFS: In NR systems using narrow beams for transmission, the UE may recover the serving link by choosing a different beam from the set of detectable beams. As such, the beam recovery procedure shall be given the opportunity to find another fall back serving beam before detecting the RLF, i.e., expiry of timer T310. 

7. An RLF in PCell shall not lead to RRC connection re-establishment when SRB can be still received via PSCell: To provide robustness for the communication link between the UE and the network, it has been discussed in NR that the UE may be configured with multi-connectivity where it can receive/transmit data and control planes from/to multiple transmission points. Thus, unlike dual-connectivity in LTE the SRB can be provided in this case by the primary and secondary gNBs. To benefit from this feature, an RLF in PCell shall not lead to RRC connection re-establishment when SRB can be still received via secondary PSCell.
3	Conclusion
In this contribution, we have summarized the main aspects of RLM and RLF mechanisms for NR taken LTE framework as baseline. The following is proposed:
Proposal 1: Capture the text proposal below into TR 38.804.
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Appendix: Text Proposal for TR 38.804
Beginning of Text Proposal
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10.4	Radio Link Failure
The RLF detection and recovery framework consists of two-phases as shown in Fig. 1: The first phase is used for RLF detection whereas the second phase is used for radio recovery. Upon detecting an RLF, the UE may try to recover by re-establishing to a new target cell. If the connection re-establishment fails, the UE goes back to idle mode.
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Figure 1: RLF detection and recovery framework for NR system.
The RLF detection is made per cell, however, RLM procedure may consider beam-related measurements.  
For RLM, the Reference Signal (RS) that is used for estimating the radio link quality, i.e., Mobility RS (MRS) or Channel State Information RS (CSI-RS), is FFS. The UE shall send an out-of-sync indication to the higher layers if the radio link quality becomes worse than Qout threshold. If the radio link quality becomes better than a second threshold Qin, the UE shall send an in-sync indication to higher layers. It is for FFS if the out-of-sync and in-sync indications are reported per cell or per beam. The recovery period during phase 1 shall give the UE beam recovery procedure the opportunity to a find a fall back serving beam before detecting the RLF. The start and the stop of timer T1 used for the recovery period of the first phase is for FFS.
For a UE receiving control plane from different transmission points, an RLF in PCell shall not lead to RRC connection re-establishment when SRB can be still received via PSCell.
End of Text Proposal
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