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1 Introduction
In RAN1 #87, the following agreements for NB-IoT OTDOA positioning configuration were reached[1]:
Agreements:

· NPRS is configured per NB-IoT carrier transmitting NPRS

· Each NB-IoT carrier can have different configuration parameter

· Part A:A bitmap for NPRS subframe indication in one NPRS occasion

· bitmap length is the same as valid subframe configuration, i.e. 10 bits or 40 bits

· Subframes not containing NPRS are indicated with ‘0’

· Subframes containing NPRS are indicated with ‘1’
Agreements:

· 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).

· UE is not required to receive any reference signal not within the bandwidth of one NB-IoT carrier containing NPRS at a time.

· RAN4 are requested to set requirements for NB-IoT positioning assuming UE uses only NPRS within one carrier.

· Additionally or alternatively, an NB-IoT UE can receive assistance information regarding 1-PRB NPRS

· For Part-B NB-IoT specific assistance information:

· Number of subframes of NPRS in one occasion is NPRS {10, 20, 40, 80, 160, 320, 640, 1280} 

· Periodicity of NPRS occasion TPRS: 160ms, 320ms, 640ms, 1280ms.

· Valid configurations are those satisfying NPRS <= TPRS
· For a given periodicity of NPRS occasion, the starting subframe offset of NPRS occasion = [image: image2.png]aTPpRS
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In this contribution, we discuss the remaining issues to support OTDOA positioning for NB-IoT.
2 Discussions
2.1 Tx Power configuration for NPRS and additional PRS signals 
Based on the conclusion from RAN1#87, eNB can configure PRS signals to assist NB-IoT UE OTDOA measurement. OTDOA is based on the UE measuring the time difference observed  between the positioning reference signals of a neighboring cell and those of the serving cell, which is called as Reference Signal Time Difference (RSTD) measurement. RSTD measurement can be conducted without the knowledge of PRS signal power level, therefore we have the following proposal:
Proposal 1: Tx Power configuration of positioning reference signals for NB-IoT OTDOA is up to eNB implementation.
2.2 Other essential configuration for OTDOA
Based on the agreements from RAN1 #87, some configuration parameters, for example, NPRS bandwidth, NPRS periodicities, number of NPRS subframes per NPRS occasion, the starting subframe offset of NPRS occasion, muting pattern etc, are needed for OTDOA configuration in order to acquire serving cell PRS information. Besides, some other OTDOA configuration parameters are also need, for example, neighboring cell positioning reference signal configuration, such as:
· Neighboring cell ID: for PRS pattern

· Neighboring cell type: for indication of neighboring cell type(Legacy LTE/NB-IoT/FeMTC)
· Neighboring cell CP length: for indication of neighboring cell’s CP length
· Neighboring cell bandwidth location: for indication of neighboring cell’s bandwidth location information. This information is based on neighboring cell type (Legacy LTE/NB-IoT/FeMTC )  

· Slot/subframe offset information between serving cell and neighboring cell: since no slots/subframe level synchronization can be assumed between neighboring cell and serving cell, an offset is needed.
Proposal 2：Other essential NB-IoT OTDOA parameters should be configured, such as

· Neighboring cell ID

· Neighboring cell type

· Neighboring cell CP length

· Neighboring cell bandwidth location

· Slot/subframe offset information between serving cell and neighboring cell
2.3 Implementation reality for OTDOA
· Positioning latency

The total latency for OTDOA will include the total PRS transmission time and the measurement reporting time. The total latency for UTDOA does not include the UE measurement report time. As the uplink NB-IoT design has targeted a low data rate therefore the UE measurement report time will occupy major percentage of the total latency. It is expected UTDOA will provide lower total latency.
· UE implementation complexity and cost

Handset from different vendors may exhibit different variations in RSTD measurement accuracy, which has impact on the positioning performance. Note the RSTD measurement will be a huge burden for low cost UEs. One of the aim of NB-IoT is low cost terminal, the support of LPP implementation, measurement requirement will in anyway increase the cost of these UEs. On the other hand, UTDOA is almost transparent to the UE, and the detection and measurement task is on the network side. 

For  OTDOA, all the NPRS signal transmitted from positioning eNB need to be detected by the target UE. Typically in NB-IoT deployment the extreme coverage UEs already rely on long repetitions to receive serving eNB transmission, to detect all the signals from neighboring positioning cells and make satisfied measurement would require extra accumulation therefore not only power consumption will increase, the receiver performance of these UE will also have to improve. This will in anyway increase the cost of the NB-IoT terminal.

For UTDOA, network need to detect and measure the arrival time of UL signals, similar to the downlink case. However, advance signal processing algorithms can be used to improve the hearability and the receiver performance. 

· UE power consumption

As explain before, the extreme coverage UEs already rely on long repetitions to receive serving eNB transmission, to detect all the signals from neighboring positioning cells and make satisfied measurement would require extra accumulation. Besides, the measurement report will also consume extra power. Therefore at least for coverage enhancement UE OTDOA will have bigger impact on power consumption. Note these coverage enhancement UEs are usually the bottleneck in the evaluation of UE power consumptions.

Proposal 3：OTDOA may not be suitable for all positioning deployment scenarios. UTDOA positioning supported is needed for these scenarios.
3 Conclusion
In this contribution, we make the following proposals:
Proposal 1: Tx Power configuration of positioning reference signals for NB-IoT OTDOA is up to eNB implementation.

Proposal 2：Other essential NB-IoT OTDOA parameters should be configured, such as

· Neighboring cell ID

· Neighboring cell type

· Neighboring cell CP length

· Neighboring cell bandwidth location

· Slot/subframe offset information between serving cell and neighboring cell
Proposal 3：OTDOA may not be suitable for all positioning deployment scenarios. UTDOA positioning supported is needed for these scenarios.
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