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1. Background
The estimated RSTD measurement quality is an important metric which is signaled by the UE together with the measurement report. For LTE, signaling of this parameter is under active discussion in 3GPP RAN4 and RAN2 working groups [2]
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 \* MERGEFORMAT [3], while in the current LPP specification [1], it is still denoted as TBD.
2. RSTD Measurement Quality
In [3], it has been proposed to evaluate the need of the RSTD quality information to avoid unnecessary signalling in the network. Also, it has been pointed out that the RSTD standard deviation is not very appropriate in practice as a quality metric since it cannot be measured directly, which has also been stated in [4] where it has been proposed to remove the means for its signalling from LTE Rel. 9. Such a decision would be inappropriate for positioning at least for the following reasons.

· In positioning, it is typically not only the position that needs to be estimated but also the uncertainty of the position estimate needs to be provided (e.g., according to FCC requirements or when ensuring positioning quality of service) and the RSTD measurement quality is necessary for both, i.e. for the position estimate and its uncertainty;

· The network needs some information to sort out unreliable measurements reported by the UE and select the combination of cells with the best geometry for inclusion in position calculation to achieve better position estimate for the UE; the RSTD quality is the most straightforward metric since any other measure (RSTD as such, signal quality measurements, etc.) does not directly reflect the reliability of RSTD measurements which is crucial for timing-based measurements.
In [3], as an alternative solution, it has also been proposed to not use absolute quality testing but adopt a method used for testing Channel Quality Indicator (CQI) reporting, i.e. in a given (fixed) condition determine the reported median value and determine that the sufficient amount of reports fall within a predetermined range. Though reusing an existing solution may look attractive, such a solution has also significant drawbacks if used for positioning.

· UE positioning reports must following predefined formats [5] which would become impossible with CQI-type reporting quality testing since the absolute measure of RSTD error is necessary to estimate the position error in absolute units;

· The pre-defined formats and the absolute measure of the position estimate is also required by FCC;

· Only the formats with absolute uncertainty information can be given a QoS; 

· The reported RSTD quality is to be used, for example, by the network for selecting the appropriate set of cells for inclusion in position calculation where one of the criteria is the measure of the absolute quality of RSTD which allows for selecting cells with a larger relative error when its absolute value is still acceptable.

Proposal 1: Agree on that signalling of the RSTD quality is necessary.

Proposal 2: Agree on that the absolute RSTD uncertainty needs to be signalled.

In research literature, RSTD standard deviation is often used as the RSTD quality metric. This approach has also been adopted in UTRA [6] and recently proposed with a minor change for LTE [2], where the RSTD quality is described by at least the following quantities,

std-Value: specifies the target device’s best estimate of the standard deviation of the measurement using variable resolution R which can be 5, 10, 20 or 30 meters, 

std-Resolution: specifies the resolution R used in std-Value field, 

std-NumSamples: if the std-Value field provides the sample standard deviation of the measurement, this field specifies how many measurements have been used by the target device to determine this (i.e. sample size).

 Below are some disadvantages of the RSTD standard deviaion used as a quality metric.
· For any statistical charactrization of a measurement, the size of the sample set must be sufficiently large. In [2] and [6], for example, for std-NumSamples set to 000 the std-Value field contains the target device’s best estimate of the standard deviation of the measurement not based on a sample standard deviation, which is, however, a very likely to be the most common situation in practice due to the large periodicity of positioning subframes.
· Since the standard deviation characterizes the deviation of a random variable around its expected value, the metric is not well suited when the reported measurement is not the algebraic average, but, for example, moving average.

· It would be beneficial to have a possibility of reporting the RSTD quality at different confidence levels, which could also be utilized by terminals to enhance the measurement process, e.g. increase the integration time, measurement bandwidth, etc., when the estimated quality below the target levels.
Proposal 3: Define RSTD quality as estimated RSTD uncertainty at a certain confidence level.
Proposal 4: Relate the RSTD uncertainty to correlation information.
3. Summary
The following has been proposed in the contribution.

1. Agree on that signalling of the RSTD quality is necessary.

2. Agree on that the absolute RSTD uncertainty needs to be signalled.
3. Define RSTD quality as estimated RSTD uncertainty at a certain confidence level.
4. Relate the RSTD uncertainty to correlation information.
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