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1 Introduction
In RAN4#80-bis, RAN4 agreed on simulation assumptions for RSTD with NB-IoT[1].
In this contribution, we provide simulation results based on the agreed assumptions in [1].
2 Simulation Results
Figure 1 shows the RSTD accuracy results for AWGN channel in NB-IoT under the simulation assumptions agreed in [1].
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Figure 1: RSTD accuracy results in NB-IoT.

· Observation 1: The results indicate that no reasonable performance can be achieved under the agreed assumptions with a single NPRS occasion of 6 consecutive subframes.
3 Discussion

In RAN1#86-bis, RAN1 has made several agreements on OTDOA in NB-IoT [2] (see Annex A).

From the agreements, one can observe that there may be new signal configurations decided by RAN1 for NB-IoT.
· Proposal 1: RAN4 needs to wait for RAN1 until the signal configurations to be used for positioning in NB-IoT are decided.
4 Summary

The following has been observed and proposed in this contribution:

· Observation 1: The results indicate that no reasonable performance can be achieved under the agreed assumptions with a single NPRS occasion of 6 consecutive subframes.

· Proposal 1: RAN4 needs to wait for RAN1 until the signal configurations to be used for positioning in NB-IoT are decided.
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6 Annex A
Agreement:

· Introduce a new positioning reference signal for OTDOA in NB-IoT

· Not based on existing Rel-13 NB-IoT signal and not based on LTE CRS.

Working assumptions:

· NB-IoT positioning reference signal resource pattern in one subframe is at least LTE PRS in 1 PRB 

· FFS: With additional REs in guard-band and standalone operation modes
· FFS: Increased density per cell according to coverage

· NB-IoT PRS do not occur in a subframe containing

· NPDCCH

· NPDSCH

· NPBCH

· NPSS/NSSS

Agreement:

· The subframes which contain NPRS are configured by higher-layers

· Per NB-IoT carrier, it is possible to configure the subframes used NPRS transmission such that NPRS do not occur in subframes containing transmissions to Rel-13 UEs in the cell of:

· NPDCCH

· NPDSCH

· NPBCH

· NPSS/NSSS


Agreement:

· Configuration of time resources for NPRS

· Indication of exact subframes is by

· Alt. 4:


· Part A: A bitmap on subframes which are not NB-IoT DL subframes (i.e. invalid DL subframes)

· Alt. 4.A1: Bitmap is a fixed length of 10 bits
· Alt. 4.A2: Bitmap is a the same length as valid subframe configuration, i.e. 10 bits or 40 bits

· Alt. 4.A3: Bitmap is a fixed length of x bits (e.g., x = 20)
· FFS which until RAN1#87

· Part B: Indicated with one start subframe, one periodicity, and one number of repetitions for the occasions 
· On an anchor carrier, Part A and/or Part B
· On a non-anchor carrier, Part A and/or Part B

Agreement:

· Indication of NPRS muting patterns is
· Alt. 2: Indicated with a periodic NPRS muting sequence
· Details are FFS
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