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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. A preliminary discussion on RRM requirements took place in RAN4#76Bis and a WF was agreed in [2].
In this paper we further elaborate on the high level requirements that RAN4 should define. 
2. Discussion

The work item on narrow band IoT is targeting low throughput and low delay sensitivity devices. This work item is based on the requirements set forth in GERAN#62. In order to define the RRM requirements, the use cases and potential scenarios have to be understood. RAN2 already reached several agreements related to radio resource management that are captured in [3].
In [4] a preliminary analysis on the requirements that RAN4 should develop and the impact to the current specs was presented. As RAN2 agreed that connected mode mobility is not supported and only intra-frequency and inter-frequency cell re-selection is supported, the spec impact can be further evaluated. Below we further elaborate on the requirements needed. In [4] the impact to 36.133 was presented, however, we believe it should be further evaluated whether a completely new specification for NB-IoT RRM should be introduced or not. As such, here we discuss only the requirements without any reference to specifications or section numbers.
As there will not be any connected mode mobility, the requirements that will be developed for idle mode (e.g. cell selection/reselection) will also have to cover (at least partly) the requirements that are defined only for connected mode in LTE. Cell detection, measurement procedures and accuracy are all defined only in connected mode for LTE, a framework on how to cover these requirements with only an idle mode definition will have to be developed. This will likely be the biggest difference compared to the requirements that are currently specified for LTE.
In the current work item, for both DL and UL there are 2 transmissions schemes included and a possible down selection will occur at the next plenary. The choice of DL or UL transmission schemes is likely to have little impact on the RRM requirements that need to be defined. There may be some differences for cell detection depending on the actual sync signal design, or for the accuracy requirements (timing accuracy, measurement accuracy, etc) depending on the reference signal design. These details can be further discussed after RAN1 decides on more physical layer aspects.
Below we discuss the impact to TS 36.133 for different sections:
Idle mode mobility

As stated above, RAN4 will have to define requirements for idle state mobility (cell reselection) as these are the only mobility requirements.  Intra-frequency and inter-frequency reselection requirements will have to be introduced. RAN2 had not yet concluded whether priority based reselection will be supported. Depending on the decision, RAN4 may have to introduce the corresponding requirements.
The cell detection requirements will also have to be defined in this section directly or indirectly (through the reselection requirements).
RRC Connection re-establishment 
The requirements for RRC re-establishment will depend on the RAN2 design, whether the UE will even perform RRC re-establishment or will just fall back to idle mode and restart the connection procedure.

Timing and signalling characteristics
Requirements for transmit timing will most likely have to be defined. This will depend on the RAN1 phy design. 

Radio link monitoring requirements will also have to be defined. These will have to take into account the fact that transmission bursts of NB-IoT are likely to be very short and infrequent. 

Measurement accuracy requirements
RAN2 agreed that there will not be any measurement reporting for NB-IoT. As such, it will not be possible to test the accuracy requirements directly. However, some accuracy requirements will have to be defined. These will have to be tested indirectly through some cell reselection tests.
3. Conclusion
In this paper we analyzed the RRM requirements that RAN4 has to develop for the new NB-IoT work item[1]. Since RAN2 agreed that only idle mode cell reselection is supported, RAN4 does not need to define connected mode mobility requirements. RAN4 will have to develop requirements for intra-frequency and inter-frequency cell reselection that will also have to cover the measurement requirements.

Many of the requirements will depend on the physical layer design (sync channel design, reference signal design) so they should be further discussed after RAN1 makes further decisions.
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