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1. Introduction
A new work item on “Enhancements of NB-IoT” was approved at RAN#72 meeting [1] with following agreement in RAN#73 meeting for OTDOA positioning in NB-IoT [2].
· OTDOA is supported 

· Baseline signal(s) are: NB-IoT Rel-13 signals, LTE CRS/PRS in 1 PRB

· To use a new signal other than above, RAN1 should find substantial performance/UE complexity benefit over using a signal in the above list, without significant UE complexity or power consumption impact

· Any signal used for positioning needs to have its accuracy, complexity, UE power consumption performance confirmed in RAN1

· Final approval of RAN3, RAN4 CRs relating to a particular method (OTDOA/UTDOA) are conditional on this RAN1 verification

In this contribution, we share our views on RSTD measurement and reporting for OTDOA positioning in NB-IoT.

2. Discussion
In the existing LTE network, the positioning information exchange between UE and LTE network is enabled by LTE Positioning Protocol (LPP) with Evolved Serving Mobile Location Center (E-SMLC) as the key entity at the network side to handle assistance data provision and position calculation [3]. LPP messages are carried as transparent PDUs across intermediate network interfaces using the appropriate protocols (e.g., S1-AP over the S1-MME interface, NAS/RRC over the Uu interface) [4]. One typical procedure to support RSTD measurement and reporting is provided in Fig. 1 where [5]
· Step 1: The E-SMLC sends a RequestCapabilities message to the UE for OTDOA capacity information.

· Step 2: The UE responds with a ProvideCapabilities message to the server for its OTDOA capacity information.
· Step 3: The E-SMLC sends a ProvideAssistanceData message to the UE containing OTDOA Assistance Data (i.e. RSTD measurement configuration information).
· Step 4: The E-SMLC sends a RequestLocationInformation message to the UE for RSTD measurement request.
· Step 5: The UE measures the RSTD based on received configuration information in Step 3 and then reports the RSTD measurement results to the E-SMLC by ProvideLocationInformation message.
Therefore the NB-IoT UE needs to support LPP for RSTD measurement and reporting if reusing the existing positioning structure in LTE network.

Proposal 1: The NB-IoT UE needs to support LPP for RSTD measurement and reporting if reusing the existing positioning structure in LTE network.
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Fig. 1 Typical procedure between E-SMLC and UE to support RSTD measurement/reporting
Additionally the E-SMLC can provide the PRS/CRS configuration information of up to 25 cells or up to 73 cells depending on UE capability in the ProvideAssistanceData message of Step 3, and moreover the UE shall be able to detect and measure RSTD for at least 16 cells, and provide all available measurement results in ProvideLocationInformation message of Step 5. However NB-IoT UE is a low-cost and low-complexity UE, at least 16-cell RSTD detection and measurement might be unnecessary for it. Reduced cell number for RSTD measurement configuration and reporting will be preferred for NB-IoT UE. 
Proposal 2: Reduce cell number for RSTD measurement configuration and reporting of NB-IoT UE.
3. Conclusions

In this contribution, we give our views on NPRS design for OTDOA positioning with the following proposals:
Proposal 1: The NB-IoT UE needs to support LPP for RSTD measurement and reporting if reusing the existing positioning structure in LTE network.
Proposal 2: Reduce cell number for RSTD measurement configuration and reporting of NB-IoT UE.
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