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1. Introduction
In RAN#69 a new work item on Narrow band IoT was agreed in [1]. According to the WID, the objective is to specify a radio access for cellular internet of things, with improved indoor coverage(over baseline LTE), support for massive number of low throughput devices, low delay sensitivity, ultra low device cost and low device power consumption. RAN4 is tasked to define the RF and RRM core requirements and corresponding performance requirements. Preliminary discussions on RRM requirements took place in the previous RAN4 meetings. In RAN4#77 a WF was agreed in [2].
In this paper we further elaborate on the high level requirements that RAN4 should define. 
2. Discussion

In the WF in [2] a list of possible requirements to be defined by RAN4 are listed. Below we further elaborate on these. It should be noted that too many details cannot yet be discussed/agreed because they depend on progress/agreements in RAN2 and RAN1. As such, only a high level analysis is provided.
It should be noted that low power consumption is one of the key requirements of the NB-IoT system design and, hence, this should be one of the key metrics to be considered when the RRM requirements are defined.

Idle mode mobility

In [2] it was agreed not to define any connected mode mobility requirements (e.g. hand over and measurement reporting). Hence, the only mobility requirements will be for idle mode. In [2], several requirements for idle mode are listed. The main requirements will be the ones related to cell reselection (reselection delay, cell evaluation time and possible hysteresis). The other requirements such as cell detection, measurement accuracy, etc, cannot be tested directly, therefore, they will have to be implicitly tested through cell re-selection.
In order for RAN4 to discuss the cell detection and measurement performance, the design of the synchronization and pilot signals has to be finalized. However, considering the low mobility requirements for NB-IoT, the cell re-selection delays will most probably be long enough such that the minimum achievable cell acquisition delay would have no impact.
The cell re-selection delays will mostly depend on the DRX cycle length defined by RAN2. The discussion in RAN2 is still ongoing, it is very likely that some LTE cycle lengths will be re-used and some new longer DRX cycles(even longer than the ones defined for eDRX) will be introduced. The LTE requirements can be used as baseline and some very relaxed requirements can be defined for very long DRX cycles since power consumption is a critical aspect of NB-IoT. A concrete discussion on the actual numbers will happen after RAN2 advances with the design
RLM
In [2] it was agreed to define radio link monitoring requirements. These requirements are definitely needed in order for the UE to recover from a failed data transaction or to avoid spurious transmissions when the UE is in outage. The details of the NB-IoT is to perform RLM have to be discussed after the physical layer design becomes more stable in RAN1.
Timing characteristics

In LTE there are several requirements related to timing such as transmit timing accuracy, timing advance accuracy, etc. In [2] it was agreed to define requirements for this, however, the exact details will depend on the physical layer design. 
3. Conclusion
In this paper we presented a very high level analysis of the RRM requirements for NB-IoT. The cell re-selection related requirements will be very important because other requirements (cell identification, measurement accuracy) will be implicitly tested through cell re-selection. The re-selection delays will depend on the idle mode DRX cycle length that are still under discussion.
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