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1 Introduction
In RAN #76 meeting, revised WID RP-171428 on Further NB-IoT enhancements was adopted [1]. One of the objectives is to support for TDD.
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
The above agreement gives the guideline about the scope of the TDD NB-IoT work in Rel-15. In this paper, we further discuss the issue of supporting positioning in the scope of Rel-15 TDD. 
2 Positioning support for TDD NB-IoT
With the actual deployment of NB-IoT in many operator’s networks,  it is gradually acknowledged that positioning is one essential feature for NB-IoT.  Many IoT application rely on the location report of the terminal. This feature will be expensive if this is supported via legacy GNSS etc solutions. In Rel-13, due to TU limitation positioning is not included in the work scope. However, It was decided later that UTDOA based positioning can be implicitly supported. In Rel-14, OTDOA was introduced. UTDOA was studied, but due to lack of time, it was not introduced.
Nevertheless, for many TDD operator it is realized that the successful deployment of NB-IoT network depends on provision of positioning.
3 Specification aspects for positioning in TDD NB-IoT
Since OTDOA is supported in Rel-14 FDD, supporting OTDOA in Rel-14 TDD is the most straightforward approach for providing positioning support. Initially analysis shows that required standardization work is only limited. 

There are two aspects to specify OTDOA for TDD NB-IoT. Firstly, Rel-14 NPRS pattern is designed based on subframe. So in Rel-15 TDD NB-IoT, the NPRS pattern can be reuse directly. The NPRS sequence is based on legacy LTE PRS sequence, for standalone and guard band scenario, the length-2 NPRS sequence can be based on the two center element of the legacy LTE PRS sequence. For in band scenario, the lengh-2 NPRS sequence can be based on the 2 element of the legacy LTE PRS corresponding to the NB-IoT carrier. The LTE PRB index for carrier of NB-IoT can be indicated by RRC parameter. Same NPRS sequence methodology can be reused in Rel-15 TDD NPRS sequence.
Secondly , as for NPRS configuration, currently in Rel-14 , two method , Part A and Part B are both supported. In Part A, fixed length bitmap is used to indicate the subframe for NPRS transmission. For Part B, the subframe is indicated via period , offset and NPRS subframeNum. Both method can be used in Rel-15 TDD NB-IoT. However, further optimization maybe needed after Rel-15 TDD NB-IoT  DL-UL subframe configuration is decided. 
Aside from OTDOA, UTDOA is also studied in NB-IoT.For UTDOA, in RAN1#86, comprehensive NB-IoT positioning evaluation results were provided by various companies covering UTDOA and OTDOA solutions. The detailed technical solutions differs between companies, therefore RAN1 was not able to made decision regarding the introduction of UTDOA in Rel-14. 
However, Rel-13 NPRACH based UTDOA can still be implicitly supported, since there is no impact to RAN1 and RAN2 as it can re-use Rel-13 NPDCCH ordered NPRACH solution. There is already in Rel-14 all the necessary signaling support allowing coordination of resources between ordered and non-ordered NPRACH, and DCI contents with associated MAC procedures to allow eNB to select a specific NPRACH subcarrier to give the transmission better hearability at eNB receiver. Also, LPPa and SLmAP specifications have been extended to provide the support the solution. Therefore, UTDOA can also be implicitly support as in Rel-13 FDD.
Proposal 1: Positioning is supported in Rel-15 TDD NB-IoT in addition to the scope defined in the WID.
4 Conclusions
In this contribution, we make the following observation and proposals:
 Proposal 1: Positioning is supported in Rel-15 TDD NB-IoT in addition to the scope defined in the WID.
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