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1 Introduction

A new work item on Narrow band IOT (NB-IOT) was agreed in RAN#69 [1]. The objective of the radio access addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture. 

According to the WID, RAN4 is asked to specify the UE and Base Station RRM requirements. In last meeting, a general way forward on RRM was approved with proposals as follows,
· RRM requirements for cell selection are needed for NB-IOT

· The scenario associated with a potential RRM requirement for cell reselection for NB-IOT requires further discussion and agreements in RAN2
In this contribution, we initially discuss some high-level consideration on the NB-IOT RRM requirements impact to [2].
2 Discussion
2.1 RRC_IDLE state
For cell selection section, based on the pre-study in [3], the M2M traffic model seems quite different to legacy MBB services, which is actually small data packet with infrequently building air interface connection to the network. The IOT UE is expected fall in sleep in the majority of lifetimes to reduce the wakeup time which result in longer battery life. Even more, cell selection should be a major part during the whole procedure when UE wakes up and communicates with the base station, especially considering the possible large ppm error after long time sleep. If a UE consumes too much time to select a cell for camping in poor indoor coverage environment, it may be not acceptable from battery view, also not good to emergency alarm triggered report. Thus, cell selection delay may need to consider for idle state NB-IOT UEs. The synchronization signals for NB-IOT may be different from legacy LTE system, it should be depending on the output from RAN1.
Observation 1: Cell selection delay requirement may be needed for NB-IOT.
For cell re-selection section, in last RAN2#91bis meeting, RAN2 already has an agreement on NB-IOT to support Intra-frequency and Inter-frequency cell-reselection [4]. Generally, the cell re-selection is technically necessary to achieve better transmission efficiency. It may be similar for NB-IOT compared to legacy LTE UE. Considering the UE RF bandwidth is 180kHz, the definition of intra-frequency and inter-frequency need re-think, also the number of frequency and cell NB-IOT UE should support can be discussed. It should be depending on the output from RAN2.
Observation 2: Intra-frequency and inter-frequency cell re-selection requirement are needed for NB-IOT.
Observation 3: The cell re-selection requirement for Intra-frequency and inter-frequency cell re-selection may be modified for NB-IOT

Observation 4: Inter-RAT cell-reselection requirement is assumed not needed for Nb-IOT.
For Maximum interruption in paging reception section, UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging reception. At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels of the target intra-frequency and inter-frequency cell for paging reception. The interruption time may be different for NB-IOT UE due to if any new scheme for NB-IOT UE receiving paging in coverage enhancement situation, it may be depending on RAN2 or NAS layer design.

Observation 5: At intra-frequency and inter-frequency cell re-selection, the maximum interruption in paging reception requirement may be needed and modified for NB-IOT.
2.2 RRC_CONNECTED state

For RRC connected state mobility section, In last RAN2#91bis meeting, RAN2 has an agreement on NB-IOT [4], assuming will not support inter-RAT mobility and network controlled handover in connected mode. Furthermore, it was also agreed in RAN2 that measurement reporting would not be supported by NB-Iot UE. Thus, it seems no handover requirements for connected UEs.
Observation 6: Handover requirements are not needed for NB-IOT.
2.3 Others
For other parts of RRM requirements such as RRC re-establishment, random access, RRC connection release with redirection, timing and signalling characteristics and radio link monitor, it still needs much stable inputs from RAN1 and RAN2 to discuss. For the measurement procedure and performance, it looks no requirements for NB-IOT RRC_CONNECTED UE, but still need RAN2 finalize the solid conclusions.
3 Conclusions
In this contribution we initial discuss some considerations on RRM requirements for NB-IOT. Some observations are summarized as follow:
Observation 1: Cell selection delay requirement may be needed for NB-IOT.
Observation 2: Intra-frequency and inter-frequency cell re-selection requirement are needed for NB-IOT.
Observation 3: The cell re-selection requirement for Intra-frequency and inter-frequency cell re-selection may be modified for NB-IOT

Observation 4: Inter-RAT cell-reselection requirement is assumed not needed for Nb-IOT.
Observation 5: At intra-frequency and inter-frequency cell re-selection, the maximum interruption in paging reception requirement may be needed and modified for NB-IOT.
Observation 6: Handover requirements are not needed for NB-IOT.
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