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1 Introduction
In RAN1#87, in order to support measurement based on NPRSs of multiple NB-IoT carriers and LTE PRS (if supported by the UE), there were the following agreements [1]:
· NPRS is configured per NB-IoT carrier transmitting NPRS

· Each NB-IoT carrier can have different configuration parameter
and

· Signalling is provided for the UE to indicate its capability of  maximal bandwidth for RSTD measurement for OTDOA positioning to the E-SMLC in LPP
· An NB-IoT UE can receive assistance information regarding LTE PRS.

· This includes additional PRS configurations introduced in Rel-14 Indoor Positioning and FeMTC work items (if any).

In this contribution, the reduction of the amount of reports for NPRS/PRS transmitted from the same transmission point (TP), and the possible collisions between NPRS and PRS are discussed.
2 Reduced reports for NPRS and PRS transmitted from the same TP
Performance of positioning measurements taken on a PRB is affected by deep fading or high interference. To optionally help performance in this case, NPRS on multiple NB-IoT carriers (i.e. PRBs) can be configured for an NB-IoT UE if the UE is capable of such reception. An example of NPRS on multiple NB-IoT carriers is shown in Fig.1. In the example, three NPRS configurations will be indicated to UE, where one is from the reference cell and the other two are from the neighbor cell. In general, NB-IoT UE will measure the NPRS on each NB-IoT carrier. Then three RSTD measurements will be obtained by the UE, each of which corresponds to one NPRS configuration.
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Fig. 1
An example of NPRS on multiple PRBs
Following current specification for LTE OTDOA, all RSTD measurements will be reported by UE to the network. However, for the two NPRSs from the neighbor cell, both are transmitted from the same TP and experience the same time of flight. Therefore, there is no need to report all these measurements. Instead, a single one with the best accuracy performance is enough, which can minimize the amount of reports.
It has been agreed that an NB-IoT UE can receive assistance information regarding LTE PRS. If supported, besides the RSTD measurements corresponding to NPRS, additional RSTD measurement(s) corresponding to LTE PRS can also be obtained by UE. If NPRS and PRS are transmitted from the same TP, a single measurement with the best accuracy from all relative measurements can be reported which can also minimize the amount of reports.
Proposal 1: For the NPRS/PRS transmitted from the same TP, a single RSTD measurement is reported by UE.

3 Collisions between NPRS and PRS

In the transmission bandwidth of LTE for NB-IoT in-band operation mode, both PRS and NPRS can be configured. It is possible that part of the resources configured for PRS are overlapped with NPRS, as shown in Fig. 2. If the modulated symbols and RE pattern of NPRS is different from PRS in the overlapped resource, in order to avoid degrading the performance of LTE UEs’ measurement for OTDOA, the PRS should be transmitted but the NPRS will be discarded.
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Fig. 2
Resource collision between PRS and NPRS

In fact, the PRS will always be different from the NPRS for in-band operation. If different IDs, i.e. 
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, are configured for NPRS and PRS, the modulated symbols and/or the frequency shift in the relevant REs will be different. If the same ID is configured to generate NPRS and PRS, there will also be a phase rotation between the transmitted modulated symbols of NPRS and PRS due to the OFDM signal generation for NB-IoT in-band operation [2]. Therefore, NB-IoT UE cannot expect the NPRS transmission in the overlapped resource since it is different to PRS.
Proposal 2: For in-band operation, the transmitted NPRS signal is different to PRS signal on the same resource. If a PRB is configured to contain PRS and NPRS, NPRS should be discarded.
The NB-IoT UE with low capability of measurement bandwidth is not required to receive the configuration of PRS, so the collision between NPRS and PRS will reduce the positioning performance for the NB-IoT UE. In order to mitigate the issue, the resource collision should be avoided by proper resource configurations for NPRS and PRS. An example of NPRS and PRS configurations is shown in Fig. 3, where the first radio frame per 160ms is allocated for PRS transmission, and 4 radio frames per 160ms are configured for NPRS transmission by Part B started from the subframe indicated by the offset 
[image: image5.wmf]2/8

a

=

.
[image: image6.emf] 

...

Periodicty  =  160ms

NPRS

PRS

A radio frame


Fig. 3
An example of resource configurations for NPRS and PRS with no collisions
Observation 1: Resource collision between NPRS and PRS can be avoided by network configuration.
4 Conclusions
In this contribution, the reduction of the amount of reports for NPRSs/PRS transmitted from the same transmission point (TP), and the possible collisions between NPRS and PRS were discussed. Following proposals are proposed as,
Proposal 1: For the NPRS/PRS transmitted from the same TP, a single RSTD measurement is reported by UE.
Proposal 2: For in-band operation, the transmitted NPRS signal is different to PRS signal on the same resource. If a PRB is configured to contain PRS and NPRS, NPRS should be discarded.
Observation 1: Resource collision between NPRS and PRS can be avoided by network configuration.
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