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1. Purpose
This document intends to aid the discussion pertaining to the introduction of assisted GNSS based positioning for NB-IoT.

2		Discussion
2.1  Introduction to NB-IoT positioning 
As per the GSA report [4], among the NB-IoT supporting devices 18.1% are asset trackers. This marks the huge potential on NB-IoT based tasset racker eco-system in global market.

LPP (Location and Positioning Protocol) signalling is introduced as the positioning protocol for NB-IoT. LPP supports several positioning methods, and among these methods, observed time difference of arrival (OTDOA) and enhanced cell identity (E-CID) are specified for NB-IoT in 3GPP [2].

For OTDOA, a new narrowband positioning reference signal (NPRS) is introduced, based on LTE’s PRS in one PRB. NPRS are configured to occur periodically in the time domain. The UE measures the reference signal time difference (RSTD) between NPRS signals transmitted from three or more synchronized eNBs and reports the result to a positioning server which uses this information to estimate the location.

For E-CID, the positioning is based on narrowband reference signal received power and quality (NRSRP / NRSRQ) measurements by the UE and Rx-Tx time difference measurements by eNB along with the cell identity (CID).

Government regulation such as E911 and the promise of location-based services (LBS) are the biggest drivers for integrating positioning capability into cellular devices. However, it is observed that the existing positioning methods for NB-IoT do not provide sufficient position accuracy to justify the given use cases as shown in figure 1. Hence, the NB-IoT based asset trackers rely upon GNSS based positioning input for accurate tracking.
in Figure 1).
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Figure 1. Comaprative analysis of OTDOA based position estimates at different bandwidths [1].


A major drawback of using GNSS based positioning is the percentage of battery consumption required to be shared between NB-IoT modem and GNSS receiver as shown in Figure 2. In particular GNSS receiver requires huge processing for initial acquisition. 
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Figure 2. Indicative power consumption breakup for NB-IoT based GNSS tracker in different power save modes.


One of the goals most Mass-Market (MM) GNSS chipset vendors have is to reduce the active time until providing a reliable position fix, also known as Time-To-First-Fix (TTFF). The TTFF depends on the starting mode at which the GNSS module initiates when it is switched from sleep to active mode. There are four different starting modes: cold, warm, assisted, and hot.

The TTFF estimates of a GNSS module for cold, warm, assisted, and hot starts (GPS L1 C/A only) are approximately 44.34, 20.52, 2 and 0.51 seconds, respectively [3].

It is thus imperative to aid the NB-IoT technology with GNSS assistance from cellular network to enable assisted starting & tracking mode for fast and battery optimized NB-IoT UE based positioning & tracking devices.

3	Conclusion
Based upon the above presented details we propose the following –
Proposal: To have a formal work item in 3gpp for enabling a UE based sub-set of LTE A-GNSS for NB-IoT ensuring the downlink reception limitation of NB-IoT devices are preserved.
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