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Discussion
1 Introduction
Regarding RRN/RLM on unlicensed frequency, RAN2 agreed followings in the previous RAN2 meeting:

· R2 assumes that recurring transmissions of SSB/PBCH and RMSI will be available, but possibly with reduced opportunities due to LBT (details pending R1 decisions)

· The NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is used as a baseline. Changes, e.g. the handling of missing measurement samples, should be studied after RAN1 makes sufficient progress on RS transmissions.

· Channel occupancy and RSSI measurement reporting should be adopted for NR-U if also confirmed by RAN1.
· Both 2-step RACH procedures and enhancements to 4-step RACH for reduced transmission opportunities should be studied.
On unlicensed frequency RLM-RS may not be transmitted due to LBT failure regardless of RS design by RAN1. Even though RS design for unlicensed frequency is not complete yet, RAN2 needs to study impact of LBT failure on RRM/RLM. In this contribution, we discuss the impact of LBT failure on RLM procedure.
2 Discussion
NR RRC declares radio link failure based on OOS indicator received from physical layer as in LTE. The physical layer decides whether to send the OOS indicator or IS indicator to RRC by measuring configured RLM-RS. However, the RLM-RS cannot be transmitted on unlicensed frequency if gNB fails to occupy the channel when it needs to transmit the RLM-RS. This means that if the PCell is operated on unlicensed frequency, the physical layer in UE may not decide whether to send the OOS/IS indicator to RRC or not. In LTE, cell operating on unlicensed frequency cannot be configured as PCell, and we haven’t discussed this issue caused by missing RLM-RS.
In LTE unlicensed frequency, DRS is used for RRM or RRM measurement purpose, and the UE can detect whether the DRS is transmitted or not. However, there is no DRS in NR, and it is not yet clear whether UE can distinguish whether the RLM-RS is transmitted or not in NR-U as in LTE.
If the RLM-RS is not detectable by the UE, i.e. UE cannot distinguish between the downlink quality is bad or the RLM-RS is not transmitted, the OOS indicator will be sent even though the quality is good enough just because gNB fails in LBT. If several consecutive LBT fails and gNB cannot transmit the RLM-RS for a certain period of time, the UE will wrongly declare RLF. Of course, the probability of occurrence for this kind of RLF can be reduced by setting large T310 or N310 value, but this will lead to severe delay in declaring RLF and it is not a good solution.
Therefore, though defining new type of RS for NR-U or evaluating whether existing RS is detectable or not is out of RAN2 scope, RAN2 should study on the assumption that UE is able to distinguish whether RLM-RS is transmitted or not. Furthermore, considering that the SS/PBCH block also includes SSS/PSS like DRS in LTE, it would be reasonable to assume that the UE can distinguish whether the RLM-RS is transmitted or not, if the SS/PBCH is configured as the RLM-RS.

Proposal 1
RAN2 assume that UE is able to detect whether RLM-RS is transmitted or not as in LTE LAA at least if SS/PBCH block is configured as the RLM-RS.
On the assumption that the UE is able to distinguish whether RLM-RS is transmitted or not, RAN2 should study what should UE do when the RLM-RS is not detected within configured RLM measurement timing.
Proposal 2
RAN2 is requested to study desirable UE behavior when it detects that the RLM-RS is not transmitted within configured RLM measurement timing.
3 Conclusion
In this contribution, we discussed impact of RS transmission uncertainty on RLM procedure.
Proposal 1
RAN2 assume that UE is able to detect whether RLM-RS is transmitted or not as in LTE LAA at least if SS/PBCH block is configured as the RLM-RS.
Proposal 2
RAN2 is requested to study desirable UE behavior when it detects that the RLM-RS is not transmitted within configured RLM measurement timing.

2/2

