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1 General

For UE positioning purposes, the following measurements may be reported by UE to RNC:

- 
SFN-SFN observed time difference type 2;

- 
Rx-Tx time difference type 2 and 

-
 UE GPS timing of cell frames

Additionally, in case of UE based positioning the calculated position is sent to UTRAN. 

During RAN WG2 meeting #19 a LS was sent to RAN WG4, mentioning the introduction of accuracy indicators for UE positioning measurements. 

In general, it is proposed not to include additional accuracy indicators, as this would mean that for each measurement additional accuracy classes would have to be specified by RAN WG4. Instead it is proposed to signal the quality of a measurement by using standard deviation, similar to what is already specified for UE SFN-SFN observed time difference. 

For SFN-SFN observed time difference, the standard deviation is signalled from UE to RNC to indicate the quality of the measurement. Also, in case of UE based positioning, the uncertainty of the calculated position may be indicated by UE. However, currently it is not possible to signal quality information for Rx-Tx time difference type 2 and UE GPS timing of cell frames measurement. 

Besides, for UE based positioning, the relative time difference between reference and neighbour cell is used for position calculation, but is not possible to indicate the accuracy of this information from RNC to UE.

The necessity of quality information for the Rx-Tx time difference type 2 and UE GPS timing of cell frames measurements and the relative time difference information is discussed below and a proposal is made.

2 Rx-Tx time difference type 2

The minimum accuracy currently specified in TS 25.133 is ½ chip. However, the measurement may be reported with a resolution of 1/16th of a chip. It would be beneficial to introduce an accuracy indicator for this measurement. 

However, this measurement is used for positioning in combination with the RTT measurement performed by NodeB. For RTT, no quality information is sent to RNC in release 99 or release 4. Therefore it wouldn’t make much sense to report the quality for the Rx-Tx time difference type 2 measurement.

It is therefore proposed not to add a quality information for this measurement. However, in later releases this could be introduced as an enhancement.

3 UE GPS timing of cell frames measurement

There is currently no minimum accuracy specified for the UE GPS timing of cell frames measurement. The measurement can be reported with a microsecond resolution.

The necessary minimum requirement depends on the purpose this measurement shall be used for. For A-GPS this information has to be known by UTRAN since the satellites are travelling and network needs to know the time when the measurements where performed. An error of 1ms would cause an error in the location estimate of about 4 metres. This inaccuracy is acceptable for most applications and could be even reduced if the time stamp is signalled with microsecond accuracy. 

Theoretically this measurement could also be used by the network to estimate the relative time difference between different cells, which could be used for OTDOA. This would require a very accurate measurement within nanoseconds and very accurate knowledge of the UEs position.

However, a network operator who wants to offer OTDOA positioning within his network can not make sure that in every cell at least one mobile is present which is able to perform this measurement with such a high accuracy. In this context, it should be noted that UE GPS timing of cell frame is an optional measurement even if the UE supports A-GPS.

Besides, a measurement accuracy within nanoseconds would mean a lot of additional effort to enable a mobile to perform this measurement.

It is therefore proposed to specify a minimum accuracy for the UE GPS timing of cell frames of about one microsecond. Further more, it seems to be unnecessary to add a quality estimate for this measurement.

4 Relative time difference information

Relative time difference between two cells may be estimated by UTRAN, using the UTRAN SFN-SFN time difference type 2 measurement or the UTRAN GPS timing of cell frames measurement. Both measurements are performed by Node B and send to RNC for calculation of the relative time difference.

For UE based OTDOA positioning, the RTD is sent within OTDOA assistance data within IE “SFN-SFN observed time difference type 1” plus “Fine SFN-SFN” with a resolution of 1/16th of a chip.

On Iub, the quality of the UTRAN SFN-SFN observed time difference type 2 and UTRAN GPS timing of cell frames measurements is signalled towards RNC. This can (and probably will be used in case of UE assisted OTDOA) be used for position calculation and estimation of the achieved accuracy, since an inaccuracy of for example 1/4th chip corresponds to an uncertainty of the location estimate of about +/- 20 metres.

Therefore it is proposed to also include an accuracy indication within the OTDOA assistance data when UE based OTDOA positioning is performed. The accuracy or quality of the relative time difference could be signalled similar to the UE SFN-SFN time difference type 2 measurement quality, e.g. using standard deviation.

Summary

It is proposed to not to add a quality estimate for the Rx-Tx time difference type 2 measurement, since this measurement is used in combination with the RTT measurement, which is reported by Node B also without indicating the quality of this measurement.

Regarding the relative time difference, it is proposed to add a quality estimate in form of a standard deviation to the OTDOA assistance data for each neighbour cell already in release 99.

Regarding UE GPS timing of cell frames a minimum accuracy of about one microsecond should be sufficient. Also, it is proposed not to report any information about the measurement quality.
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