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1. Introduction
It was agreed in the last meeting :
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.

Some basic operation on RLF and RLM has been made as above. However there still are some other aspects on the detail operations remaining. The most natural point to consider is the RLM source. The consideration of reference signal and beams carrying them significantly affects L2/L3 performance including beam recovery and RLF recovery operation, and finally system performance. Based on this reason, we still can push our consideration on this even though the source of RLM seems to be a RAN1 issue. 
2. LTE RLM procedure 

UE has threshold Q_out, Q_in which can be obtained by test (of course which is UE implementation) so that hypothetical PDCCH transmission of which BLER 10% and 2%, respectively, could be identified by measuring CRS (cell specific RS). This indication should be made by measuring DL link quality for 200ms and 100ms for out-of-sync and in-sync respectively. And two successive indications from Layer 1 shall be separated by at least 10 ms. Calculation of representative value during 200ms or 100ms measurement is UE implementation.

Some principle extracted from LTE procedure applicable in NR too: 
· 1. Control channel error is the reference for DL link quality. (hypothetic reasoning from available RS)
· 2. Indication from PHY should be continuously brought. (the number of measurement samples should be enough to get sound statistics.)
· 3. Omni directional link quality is checked.
· 4. UE has the threshold to check the DL link is good or not.



3. Candidate Source RS 

Now we introduce xSS and CSI-RS (set 1/2) for operation in NR RAN1. They might have their own purpose in NR and have their own characteristics. We can apply the LTE philosophy for NR RLM design that the link quality carrying control channel should be the reference to the link validity, and DL link quality should be traced at all the time, for each of both RS usage case. 
For beams carrying xSS, it is mainly used for the synchronization and basic system information broadcasting with wider beamwidth than data transmission beam. The periodicity of this RS might be long for sweeping to the all direction. Compared to this, CSI-RS is anyway configured RS by network per UE or cell. This is considered to be used for carrying control channel and data channel. And this might be narrower than xSS beam. And the beam carrying this RS must be a subset of the all the possible beams that network can configure for data transmission. 
For only using beams carrying CSI-RS(set1?) case: There might be some malfunction i.e., beam misalignment between UE and gNB and recovery to get valid beam again might take some time. This point cannot satisfy the principle that UE link quality should be traced all the time. During misalignment, UE regards the link quality is bad at this time even there might be other good beams which can be used after beam management procedure. So we have to avoid this situation. Therefore, principle 3 is not met.
For only using beams carrying xSS case: The purpose of this is mainly for making synchronization between UE and network and broadcasting core system information. Regardless of width of beam carrying this RS, this RS should be always transmitted but, this is also system overhead. Therefore, the transmission of this RS must be compromised to be sporadic. The period during beam carrying this RS is swept through all direction must be relatively long. And the beams carrying xSS might not include PDCCH which still on discussion. Therefore, principle 1 and 2 are not met.

Observation 1. Using one kind of RS solely among xSS and CSI-RS cannot satisfy the whole principles. So it is better to consider the whole beams which gNB runs.

Proposal 1. UE should consider all the beams which network is using for data transmission or synchronization, for generation of per-cell in-sync/out-of-sync indication to higher layer. 

The OOS should indicate that there is no available beam and the condition of OOS must be no available beams regardless of carrying RS. In other words, OOS indication is issued when there is no beam having better link quality than given threshold among all the beams run by network. Likewise, IS indication is issued if there is any beams having better link quality than given threshold among all the beams run by network regardless of carrying RS. However, the details must be RAN1 issue which cannot be determined in RAN2.


3. Conclusion 
Based on aforementioned discussion we have the following observations and proposals.
Observation 1. Using one kind of RS solely among xSS and CSI-RS cannot satisfy the whole principles. So it is better to consider the whole beams which gNB runs.
Proposal 1. UE should consider all the beams which network is using for data transmission or synchronization, for generation of per-cell in-sync/out-of-sync indication to higher layer. 
