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1. Introduction

In last RAN4 #78bis meeting, a WF [1] was approved to capture all the agreement on NB-IoT RLM:
· The existing framework of RLM requirement for Cat-M1 UE can be reused for NB-IoT RLM 

· The transmission parameters and evaluation periods should be revisited, based on the outcome of simulation results.
· Assuming hypothetical NPDCCH BLER thresholds of 2% and 10% 

· RAN4 is to study whether to specify different RLM requirements for different coverage modes.
· Whether the same or different transmission parameters are needed for RLM when NB-UE is configured on anchor carrier or non-anchor carrier is FFS. 
· RAN4 is to further study whether to specify different RLM requirements for different operation mode (inband, guardband and standalone) 

· NB-RS based measurements is considered as baseline for UE configured on non-anchor carrier. It is FFS whether UE is to use NB-PSS/NB-SSS for measurement in addition to NB-RS for RLM on anchor carrier.

In this contribution, we will provide further discussion on RLM.
2. Discussion
2.1. Feasibility of different RLM requirements for different coverage modes
One can see from TS36.133 section 7.19 that RAN4 specified different RLM requirements for different coverage modes for UE Category M1, i.e., RLM requirement with CE mode A and CE mode B respectively. As the coverage level is decided by network, network can configure different transmission parameter for UE under different coverage, e.g. network might configure higher ECCE level and M-PDCCH repetition level for UE under CE mode B. On the other hand, UE could also adjust its measurement period according to the configured coverage level, e.g. UE configured with CE mode B will estimate PCell downlink quality over every 4000ms, rather than 400ms as it is configured with CE mode A. Thus the measurement performance under CE mode B will be improved. This dynamic configuration based on coverage level not only guarantees the RLM efficiency for UE under normal coverage, but also ensure the RLM performance for UE under extended coverage. That is also the reason RAN4 specify different requirements for CE mode A and mode B.
But for NB-IoT, unlike eMTC, the so called coverage level is determined solely by UE measurement result rather than decided by network. Although network can judge the coverage level of the UE by e.g., evaluate the uplink quality or etc, we can’t say that UE and network would always has consistent judgment of coverage mode. The consequence is that UE under extended coverage mode which deserves high repetition sometime is configured with low repetition level. On the other hand, it’s inefficient for UE to dynamically adjust its measurement period based on the evaluated downlink quality, as the poor measurement accuracy can be foreseen under extended coverage.
Here we propose:
Proposal 1: RAN4 is to specify general RLM requirement for all the coverage modes.
2.2. Transmission parameters for anchor/non-anchor carrier configuration
It was agreed that only one PRB is allowed to be boosted 6dB for both in-band and guard band operation modes for Rel-13 NB-IoT. Some company concerned that the potential different boosting power for anchor/non-anchor carrier would has impact on the transmission parameters of RLM core requirement. In existing RLM requirement in LTE, power on CRS is boosted several dB than that of PDCCH. The boosting power has impact on the mapping relation between PDCCH BLER and CRS Es/Iot. In fact, the boosting power here is about the power difference between NB-IoT PRBs and MBB LTE, rather than the power difference between NB-RS and NB-PDCCH. According to RAN1 agreement: 
· UE may assume

· If the number of NB-RS antenna ports is one,

· the EPRE of NB-RS and the EPRE of all NB-IoT DL channels is the same

· If the number of NB-RS antenna ports is two,

· the EPRE per antenna port of NB-RS port is 3dB larger compared to the EPRE per antenna port of all NB-IoT DL channels

one can see that the transmission power of NB-RS and NB-PDCCH is always the same regardless the number of TX antenna ports. Thus anchor/non-anchor configuration might have different TX power. But the power of NB-RS and NB-PDCCH is always the same. Therefore transmission parameters for anchor/non-anchor carriers shall be the same.
Proposal 2: transmission parameters in NB-IoT RLM requirement for anchor/non-anchor carriers shall be the same
2.3. Measurement quantity for UE on anchor carrier

Another open issue is that:
It is FFS whether UE is to use NB-PSS/NB-SSS for measurement in addition to NB-RS for RLM on anchor carrier.
In RAN1 LS [2] it can be found the UE cannot make the assumption that NB-RS and NB-SSS are always transmitted using the same transmit power per resource element in the same measured PRB in the same measured NB-IoT cell. Thus it’s straight forward that UE can’t use NB-PSS/NB-SSS for measurement in addition to NB-RS for RLM on anchor carrier.

Proposal 3: RLM shall be performed only based on NB-RS measurements for UE configured on any NB carrier.
3. Conclusions

In this contribution, we provide discussion on RLM for NB-IoT. After discussion, the following conclusions are provided:
Proposal 1: RAN4 is to specify general RLM requirement for all the coverage modes.
Proposal 2: transmission parameters in NB-IoT RLM requirement for anchor/non-anchor carriers shall be the same
Proposal 3: RLM shall be performed only based on NB-RS measurements for UE configured on any NB carrier.
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