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Introduction
UTDOA positioning was introduced in the revised Rel-14 WID for eNB-IoT as follow:
	· UTDOA positioning is supported under the following conditions:
· It uses an existing NB-IoT transmission
· It can be used by Rel-13 UEs
· 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


During RAN1 #86bis meeting, UTDOA positioning for NB-IoT was discussed and the following conclusion was made:
	Conclusions:
· Rel-13 NPRACH preamble is the best candidate and can be used as a signal for NB-IoT UTDOA in some scenarios.
· Whether it is feasible in a given network deployment depends on issues including network coordination, interference handling, power control, in-band emissions, capacity impacts, etc.
· Companies are encouraged to identify in RAN1#87 scenarios where it is and is not feasible.


The feasibility and performance of NPRACH based UTDOA positioning was discussed in RAN1 #87 and RAN #74 meetings. Due to the performance comparison with OTDOA and potential impacts on OTDOA and UL transmission, some companies proposed to discontinue Rel-14 study on UTDOA based positioning with a WF. On the other side, some companies proposed that the current status of UTDOA should be regarded as verified in Rel-14 without further evaluations. During the two meetings above, no consensus on this topic were made. 
In this contribution, we discuss the current situation and whether to support UTDOA in Rel-14.
Discussion
The main disadvantages of UTDOA compared with OTDOA discussed in RAN1 #87 mainly include lower positioning accuracy, impact on random access performance and UL capacity, UE power consumption and system complexity. 
The accuracy of UTDOA is analyzed by several companies e.g. in [3][4]. Based on the provided results, in some cases the accuracy of UTDOA is relatively good, which means under certain scenarios UTDOA could be beneficial for the positioning feature. 
The impact on random access performance and UL capacity is mainly caused by resource occupation of UTDOA transmission and inter/intra-cell interference including collision and near-far problem. Based on current discussion on non-anchor PRB transmission, the impact can be mitigated by using different carriers for UTDOA positioning signal and UL/random access transmission. Furthermore, there are considerable solutions against inter-cell interferences such as network coordination. 
Besides, from specification perspective, there are no critical conflict between OTDOA and UTDOA, therefore making a down-selection is unnecessary and both OTDOA and UTDOA are able to be supported by RAN1. Whether and when UTDOA should be practically used could be based on network deployment and UE/eNodeB capability.
Therefore we suggest that UTDOA based positioning should be regarded as feasible in Rel-14 NB-IoT enhancements. Due to lack of time, no further study on the issue is continued and the current conclusions on physical layer design on UTDOA should be kept in specification. Support of UTDOA could be optional capability for UEs and/or eNodeBs.
Proposal: NPRACH based UTDOA positioning should be supported in Rel-14 eNB-IoT. Current conclusions on UTDOA physical layer design is kept in specification without further improvement.
Conclusion
In this contribution we discuss NPRACH based UTDOA positioning for NB-IoT and make the following proposal: 
[bookmark: _In-sequence_SDU_delivery]Proposal: NPRACH based UTDOA positioning should be supported in Rel-14 eNB-IoT. Current conclusions on UTDOA physical layer design is kept in specification without further improvement.
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