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1 Introduction
According to a RAN1 agreement on OTDOA-based positioning as part of the feMTC work item [1], a target device can be provided with assistance data including up to three PRS configurations per cell. During the RAN2 discussions at RAN2#97 about signalling design, it was proposed [2-4] to add a configuration identifier per PRS configuration to enable the device to report which PRS configurations that were used for OTDOA measurements. This enables the operator to understand what PRS configurations are really useful and to support network configuration adaption.
During RAN2 online discussions [5], concerns were raised that “not all UEs need to report this, and not all the time” and therefore “if this enhances the positioning performance, then we should let R1 determine if to use this”. Therefore, this proposal was only noted. 
In this paper, we argue that there are positioning performance benefits from introducing the PRS configuration identity.
2 Feedback about used PRS configurations 
The detailed RAN1 agreements includes the support for up to three PRS configurations, where each PRS configuration are associated to a set of parameters. The agreement stems from the agreed way forward document [4] where an example set of PRS configurations are illustrated by the Figure 1.
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Figure 1. Example set of PRS configurations

Assume that all devices in a network support multiple PRS configurations. How a target device that has been configured with multiple PRS configurations really uses them for estimating the time of arrival is up to implementations. The different PRS configurations correspond to different bandwidths according to the RAN1 agreements. Furthermore, the support for the different PRS configurations may vary between devices. A wide PRS enables better time resolution, which enables the target device to more accurately estimate the time of arrival. On the other hand, a narrow PRS implies worse time resolution, which prevents separation of signal paths close in time in multipath environments.
The time of arrival accuracy, as well as the accuracy of the received signal time difference can be modelled as a function of the PRS bandwidth, for example via the Cramer-Rao Lower Bound [6].

Observation 1: The accuracy of RSTD can be modelled as a function of the PRS bandwidth.
However, the use of multiple PRS configurations also can improve the detectability of neighbour cells, which is not reflected in the reported measurement quality. 

For, example devices may use one narrowband PRS configuration with many repetitions for detectability and another one for the actual time-of-arrival estimation once the cell has been detected. Alternatively, devices may try the PRS configurations one at the time, starting with the one providing the most accurate estimate, and if only unsuccessful in detecting the cell, devices may continue to try the next PRS configuration of that cell. 

In both these cases, devices will indicate an RSTD accuracy associated to the wideband PRS. An operator can therefore draw the conclusion that only the wideband PRS has been used, and remove the narrowband PRS configurations.

Observation 2: Without information about what PRS configurations devices have been used, an operator may draw the wrong conclusions about used PRS configurations based on the reported RSTD accuracy.
The operator may based on reported RSTD measurement accuracies conclude that only the wideband PRS is used, and therefore decide to disable the other PRS configurations. As indicated above, this can have a negative impact on how many neighbor cells the devices can detect. 

Observation 3: A wideband PRS with one PRS subframe per occasion will on average have worse detection probability compared to a narrowband PRS with several PRS subframes and shorter PRS periods. 

With fewer neighbors detected, the devices will report fewer neighbour cell RSTD measurements. Fewer reported neighbor cell RSTD measurements has a negative impact on the positioning performance.

Observation 4: Fewer reported neighbor cell RSTD measurements can have a negative impact on the positioning performance.

Therefore, in summary, we make the following summarizing observation:
Observation 5: Without information about what PRS configurations that devices have used, an operator can decide to disable narrowband PRS configurations, and thereby affect the detectability of PRS from cells which in turn implies fewer reported neighbor cells and degraded positioning performance.

To support RAN2 when designing OTDOA feedback, we propose 

Proposal 1: Inform RAN2 that there can be positioning performance benefits from introducing information about used PRS configurations from target devices to the location server in case multiple PRS configurations are considered.
The associated CR is prepared in [10],
3 Conclusions
This paper has analysed multiple PRS configurations, and concluded that an operator may be misguided by the reported RSTD accuracies to conclude that some PRS configurations can be disabled, which will have a negative impact on the positioning performance. To prevent this and assure the positioning performance, the device can report which PRS configurations that have been used to the location server. In details, we have the following observations:

Observation 1: The accuracy of RSTD can be modelled as a function of the PRS bandwidth.
Observation 2: Without information about what PRS configurations devices have been used, an operator may draw the wrong conclusions about used PRS configurations based on the reported RSTD accuracy.

Observation 3: A wideband PRS with one PRS subframe per occasion will on average have worse detection probability compared to a narrowband PRS with several PRS subframes and shorter PRS periods. 

Observation 4: Fewer reported neighbor cell RSTD measurements can have a negative impact on the positioning performance.

Observation 5: Without information about what PRS configurations that devices have used, an operator can decide to disable narrowband PRS configurations, and thereby affect the detectability of PRS from cells which in turn implies fewer reported neighbor cells and degraded positioning performance.

and proposal:

Proposal 1: Inform RAN2 that there can be positioning performance benefits from introducing information about used PRS configurations from target devices to the location server in case multiple PRS configurations are considered.
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