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1	Introduction
At 3GPP TSG RAN #72 meeting, the Work Item [1] on Rel-14 enhancements for NB-IoT has been approved. One of the main objectives of this WI is to provide enhanced positioning support for NB-IoT over the Rel-13 cell identity based method.
In order to guide 3GPP during the assessment phase, this contribution provides background and requirements from operators on support of positioning for NB-IoT. The requirements can also be in general assumed to be applicable for the new WI on “Further enhanced MTC” which also has been approved at RAN#72 in [2]. 
Where differentiation is appropriate a note is provided.

2	Background
In order to evaluate the importance of positioning support in LPWA technologies (for 3GPP namely NB-IoT and eMTC) a list of use cases has been evaluated on the need for positioning support. Multiple use cases sources are publically available, e.g. Machina Research, GSMA Mobile-IoT initiative, etc.
As a result of this evaluation it is concluded that a majority of LPWA use cases require or at least benefit from positioning information being available. In terms of evaluated use cases about 75% would benefit. In terms of LPWA connections benefitting from positioning it is estimated that in 2020 for around 40 ..50% of connections the location information is relevant.
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Observation 1: There is a significant importance of location information for majority of LPWA use cases.
Further assessment in terms of location accuracy for the different LPWA use cases was performed. Without considering complexity / cost of support of such a solution 75% of the use cases would require or benefit from a location estimate with and accuracy between 11 and 50 meters.
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Observation 2: 75% of the use cases assessed would benefit from an location accuracy of 11 .. 50 meters.

3	Requirements for WI
The following aspects shall be considered in the evaluation and selection of a positioning method for NB-IoT and eMTC as part of the Rel-14 work:

Study impact of Synchronization of network on accuracy of position estimates.

Requirements on horizontal accuracy:

#	50 m in 95% of the cases
#	30 m in 67% of the cases

Accuracy of positioning methods shall be evaluated for rural and urban deployment scenario of NB-IoT / eMTC on 800 or 900 MHz band. Standard 3GPP deployment models shall be used for the evaluation.

Any impact of the coverage level on accuracy shall be evaluated. The above requirements apply also for extreme coverage.

Accuracy of positioning methods shall be evaluated as a function of the device mobility. Evaluations for stationary (0 kmph), pedestrian (3 kmph), slow moving (30 kmph) and fast moving (130 kmph) shall be performed.

The complexity for device and network, a potential capacity impact on the network, impact on battery consumption of the device shall be taken into account.

The requirements apply independent of the NB-IoT device capabilities like “Single Tone” as well as “Multi Tone”. 



4	Conclusion
An initial set of requirements has been presented and the actual solutions assessed in the Rel-14 WI phase shall support fulfilling those requirements.
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