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1
Introduction
According to the eNB-IoT WID [1] objectives related to UTDOA positioning are listed as follows:
· 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

On the other hand the following conclusions have been agreed during RAN1#86bis meeting:
· 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.

In this contribution we share our views on support of Rel-13 UEs for UTDOA.
2
Discussion
During RAN#73 Plenary meeting it has been agreed that UTDOA positioning is supported in Rel-14 under the condition that it can use Rel-13 UEs, which allows to leverage upon the Rel-13 installed base to provide positioning to a larger amount of UEs since first Rel-14 networks field trials and commercial deployments. Such a condition means that for such UEs existing (i.e. Rel-13) transmission has to be used for UTDOA positioning.
RAN1#86bis meeting concluded that Rel-13 NPRACH preamble is the best candidate for UTDOA in some scenarios; we provide some observations related to this conclusion.
As pointed out by e.g. [2] the network has to indicate with a Rel-13 existing procedure to the UE that it has to transmit a NPRACH signal for positioning. NPDCCH order sounds as a good candidate for this purpose, but this means that the UE has to be in connected mode.
Observation 1: for Rel-13 UEs, the possible use of NPDCCH order to trigger NPRACH transmission means that the UE has to be in connected mode.

On the other hand assuming the Rel-13 NPRACH design, [2] described two possible methods to decrease the impact of inter-cell interference upon network performances:
- Muting of neighboring cells.
- No muting of neighboring cells, and therefore using the maximum number of repetitions allowed in Rel-13 (i.e. 128).

Since according to [2] the second method may lead to capacity issues muting neighboring cells could be the way to deal with the negative impact of inter-cell interference is muting neighboring cells, which once again brings additional effort for network development, including additional software implementation in this case. 
Observation 2: improving UTDOA positioning for Rel-14 UEs and implementing muting of neighboring cells (at least for Rel-13 UEs) will bring additional efforts on the network side.

Given that UTDOA is a network-based positioning method such observation means in our view that care must be taken to minimize the additional efforts for the network by striving to find common solutions for both Rel-13 UEs and Rel-14 UEs UTDOA positioning, including the use of Rel-13 NPRACH transmission for Rel-14 UEs.
We therefore propose that improvements for Rel-14 UEs should be carefully introduced and only in the case of indisputable benefits, including low power UEs in the case UTDOA would have to be supported for these UEs (see [3]). In any case these benefits should be balanced with the corresponding implementation efforts at network side.
Proposal: Companies should strive to minimize the additional efforts for the network to implement UTDOA positioning by finding common solutions for Rel-13 UEs and Rel-14 UEs and introduce improvements for Rel-14 UEs only in the case of indisputable benefits; in any case these benefits should be balanced with the corresponding implementation efforts at the network side.
3
Conclusions
In this contribution, we consider the support of Rel-13 UEs for UTDOA positioning and make the following observations and proposal:
Observation 1: for Rel-13 UEs, the possible use of NPDCCH order to trigger NPRACH transmission means that the UE has to be in connected mode.

Observation 2: improving UTDOA positioning for Rel-14 UEs and implementing muting of neighboring cells (at least for Rel-13 UEs) will bring additional efforts on the network side.

Proposal: Companies should strive to minimize the additional efforts for the network to implement UTDOA positioning by finding common solutions for Rel-13 UEs and Rel-14 UEs and introduce improvements for Rel-14 UEs only in the case of indisputable benefits; in any case these benefits should be balanced with the corresponding implementation efforts at the network side.
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