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1. Introduction
In RAN#72 a new work item (WI) named enhancements of NB-IoT  [1] was introduced. The objectives of the WI include the support of positioning, multicast, non-anchor PRB enhancements, mobility and new power classes.

In this document we provide our views on the requirements and metrics of narrowband positioning for NB-IoT.

2. Metrics for narrowband positioning
One of the main objectives of [1] is the study of accuracy, UE complexity, UE power consumption for UTDOA and OTDOA. In the following, we provide our views on these and other metrics to be used by RAN1 (and RAN) for the selection of the narrowband positioning technique:
· Device complexity: One of the main features of NB-IoT is the low device complexity, which allows for low cost and massive deployment of devices. The positioning method for NB-IoT should strive to keep this complexity as low as possible (with respect to Rel-13 devices) in order to allow for low-cost positioning. This low-cost feature is essential to enable some use cases considered for NB-IoT positioning devices (e.g. package tracking).
· Network complexity: While usually considered a second-degree factor, impact in network complexity and cost should also be taken into account when deciding on the narrowband positioning techniques. For example, solutions that would require deployment of a large number of additional network elements (e.g. LMUs for UL-based positioning, or beacons for DL-based positioning) are not desirable.
· Positioning accuracy: One of the major factors when comparing different positioning solutions is the achieved positioning accuracy. Due to the small bandwidth of NB-IoT compared to LTE, the maximum achievable accuracy may be reduced, especially in the presence of multipath channels.
· Power consumption: Many NB-IoT devices are expected to be battery powered and, once deployed, it is desirable to have a battery life as long as possible. This is essential for some positioning-specific use cases, such as pet or package tracking. The power consumption involved in the positioning procedure should be given high consideration. This power consumption should include the different steps of the positioning process if the selected solution needs them: connection setup, measurements, transmission of reference signals, reporting of measurements, etc.
· Scalability: Due to the massive number of deployed devices, network scalability is critical for NB-IoT deployments. The scalability can be measured in terms of the maximum number of devices that can be positioned per second, taking into account usage of network resources.
· Support of UEs of different power classes: Rel-13 NB-IoT supports UE power classes of 20 and 23 dBm. One of the objectives of Rel-14 NB-IoT enhancements [1] is the introduction of new UE power classes (e.g. 14dBm) for smaller form factors. The ability of these UEs to perform position location under the different solutions should be considered and evaluated.
[bookmark: _GoBack]Proposal 1: The solution selected for NB-IoT positioning should be based on the following:
· Device complexity
· Network complexity
· Positioning accuracy
· Power consumption
· Scalability
· Support of UEs of different power classes, including new Rel-14 power class
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