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Introduction
The latest WID of feNB-IoT [1] defines the scope of TDD NB-IoT, and it says that the baseline design for TDD NB-IoT is Rel-13:
Support for TDD [RAN1, RAN2, RAN4]
Specify TDD support for in-band, guard-band, and standalone operation modes of NB-IoT. The design shall assume no UL compensation gaps are needed by UE, and strive towards a common design among the deployment modes.
Relaxations of MCL and/or latency and/or capacity targets to be considered by RAN1.
Baseline is to support the same features as Rel-13 NB-IoT, additionally considering small-cells scenarios

This statement implicitly says that OTDOA is beyond the basic feature set of Rel-15 TDD NB-IoT since the OTDOA feature is specified in Rel-14. In this contribution, we explain the motivation why OTDOA is desired for Rel-15 TDD NB-IoT, and propose to add OTDOA for TDD NB-IoT as a scope of Rel-15 work.
Motivations on OTDOA by TDD NB-IoT
Cost & power consumption requirements
It is well acknowledged that positioning is a key feature for certain IoT services such as asset tracking. Since accurate positioning can be provided by means other than 3GPP solutions (e.g. GNSS), the introduction of an accurate solution, OTDOA, in Rel-13 was postponed to Rel-14 to keep the realistic workload. The introduction of OTDOA positioning for FDD NB-IoT in Rel-14 is expected to allow chipset implementation in future to drive cost & power consumption even lower than Rel-13 by avoiding the need to install non-3GPP solutions such as GNSS. 
Observation 1
[bookmark: observation1]Positioning is a very important feature for IoT services. 
Provision of TDD NB-IoT positioning with moderate accuracy should be offered by 3GPP solution irrespectitve of duplex modes to allow the lowest module cost and power consumption as early as practicable in the TDD development cycle.
Feasibility of early OTDOA deployment for TDD
OTDOA is the positioning solution based on the time difference measurement of downlink reference signals from multiple transmission points to one UE, and so its positioning accuracy is related to the time synchronization accuracy and the time synchronization correction accuracy at the network side. Considering the current typical deployments of FDD are not usually synchronized (although this is changing over time) it was not urgent for 3GPP to provide OTDOA support in the first release of NB-IoT for FDD. On the other hand, TDD requires time synchronization among eNBs from the start of the commercial services, and therefore it is natural to seek the possibility to offer agile OTDOA services from the beginning of TDD NB-IoT deployments. This is particularly true of operators that have licenses only for TDD spectrum, who cannot rely on FDD to provide OTDOA functionality. It is noted that NB-IoT OTDOA in Rel-14 has already specified inter-frequency RSTD measurement in IDLE mode (see TS36.305 [2] and TS36.355 [3] ), and it allows the interaction between FDD and TDD from the protocol point of view.
Observation 2
[bookmark: observation2]TDD can provide timely OTDOA positioning services because time synchronization is required for TDD. 
Proposals
Given the observations above, we propose the following:
Proposals
Support OTDOA for Rel-15 TDD NB-IoT. 
· The corresponding work in RAN1 will be started after the fundamental features of TDD NB-IoT are finalized.
Update the WID accordingly, i.e. add an explicit statement mentioning above.
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