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1. Introduction

The UE RSTD reporting and its applicability, together with network assistance data have been discussed in previous meetings [1]

 REF _Ref250992345 \r \h 
[2]

 REF _Ref250992348 \r \h 
[3]. RAN4 is currently working further to define the details related to these and subsequently the accuracy requirements for RSTD. However in addition to the RSTD e.g. the time difference between cells, RAN2 has specified that UE should in addition report also the qualityof the RSTD measurement [4]:
	rstd
This field specifies the relative timing difference between this neighbour cell and the reference cell, as defined in [3]. If TSubframeRxNeighbor,i is the time when the target device receives the start of one subframe from this neighbor cell, and TSubframeRxRef is the time when the target device receives the start of one subframe from the reference cell, the rstd is TSubframeRxNeighbor,i  TSubframeRxRef.
Sacle factor TBD.

	rstdStd

This field specifies the standard deviation of the measured rstd. Scale factor TBD.


In this contribution we provide some discussion regarding the testing of reporting of the rstdStd.
2. Discussion
Purpose of the UE providing additional information on the quality of the RSTD report is the allow network to use some more advanced algorithms to calculate the position based on the reports. In principle with this information the network is able to weight the importance of each report and combine them to final location estimate in more meaning full manner. The quality metric implied in RAN2 seems to be the RSTD variance, commonly used also in open literature. 
Problem in the RSTD variance is that UE cannot actually obtain it in direct manner. As in practise UE is not able to accumulate multiple RSTD measurements to formulate the estimate of the RSTD quality, UE needs to estimate the quality by some means. Most straight forward method would be to evaluate the quality of correlation results used to formulate the RSTD measurement (which maybe obtained over multiple PRS sub-frames) and map this to certain pre-calculated variance assuming certain side conditions. How good or accurate this estimate turns out to be depends on how well the assumed side conditions match to the experienced conditions. If it is desirable to try to ensure some consistency to the quality reporting among different terminals, the assumptions related to this mapping should probably be agreed at some level.
Additional problem which relates more to the testing of the RSTD variance is that it is not a receiver agnostic measure. The observed quality relates to post-receiver SNR, which is of course implementation dependent. Naturally the aim of the RSTD quality report is to provide information on the ‘reliability’ of the report, thus it should in some extend reflect it as well. However from requirement and also testing perspective this means that no testing reporting of certain absolute level can be done, but some form of relative testing can be considered. Similar issue has been solved also I case of UE CQI reports.
In context of RSTD measurement also the false alarm probability has been considered [5]. Aim of setting false alarm probability is to set some threshold for the quality of the measurement results accounted in the determination of the RSTD. This also aims preventing false measurement results to be considered as cells (that are not actually heard at all). Consequently this also means that too low quality results are excluded from the RSTD results leading basically to situation where reported RSTD quality (or variance) always exceeds certain results. Depending on the threshold setting it maybe that providing the quality of RSTD to the network does not provide anymore significant benefit as all the reports are reliable enough. 
As noted the quality metric implied in RAN2 seems to be the RSTD variance, commonly used also in open literature. However alternative quality metrics could be considered. In principle the information needed is the RSTD measurement results quality in relation to other reported results. Thus it could be envisioned that UE could organize the reports in order of merit, or informs the relative difference in terms of quality between the highest quality RSTD measurements and other measurements included in same report.
3. Way forward
Due to the time frame available to conclude this work, two parallel tracks are proposed for way forward. Firstly if seen beneficial by RAN4, it could be further evaluated whether RSTD quality information is needed e.g. it provides benefit to the determination of the location estimate or whether some other form of reporting would be more beneficial. As unnecessary reporting should be avoided, it would be good to understand the benefit accounting that the quality information provided by the UE is not going to be ideal and that the reports will be limited only those cells that have sufficiently good quality to start with (exceeding the threshold set by false alarm probability).

On parallel of the evaluation of the usefulness of the RSTD variance reporting, it would be good to continue developing some requirements for the report if seen necessary. As noted in previous section the measure itself will depend on the post receiver SNR (as CQI) and therefore absolute testing may not be feasible. Thus one approach to consider would be to use similar method as used in CQI reporting, i.e. in a given (fixed) condition determine the reported median value and determine that the sufficient amount of reports fall within predetermined range. In addition also the report mapping would need to be agreed together with the side condition assumptions related to the assumptions used to determine the report. 
4. Conclusion
In this contribution we have discussed the RSTD measurement quality reporting introduced by RAN2 [4]. Accounting the progress and discussion related to RAN4 it considered whether there is still benefit to have the RSTD measurement quality reported. This relates to the selection of false alarm probability [5] and practically achievable accuracy of the information. In addition possible method to verify RSRD quality reporting is proposed based on the similar receiver agnostic verification as carried out in case of CQI reporting.  
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