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1
Introduction

When a UE receives the OTDOA assistance data, it is required to measure and report intra- or inter-frequency RSTD measurements according the accuracy and delay performance requirements defined in TS 36.133. Accordingly, two types of test cases are defined for testing the UE RSTD measurements performance: one for RSTD measurement accuracy and one for RSTD measurement delay.
Most performance requirements in TS 36.133 are statistical in nature, where random factors make a strict limit of performance requirement unsuitable for a test. Thus, a limit is normally set on the rate of correct events, which is usually 90%. For example, the UE shall camp on the correct cell within the defined seconds with 90% correct events.

RSTD performance requirements contain the measurement accuracy requirement and measurement delay requirement. A correct event of RSTD measurement is an event that RSTD measurement is measured with the required accuracy and reported within the defined time delay. Thus, ideally a test case should be designed to evaluate whether the UE can report RSTD requirements with the required accuracy and within the defined time delay at the successful rate of 90%. 

Currently, two separate test cases are defined: one for RSTD measurement accuracy and the other for STD measurement delay. A correct event for the RSTD measurement accuracy test is defined as the UE reports the RSTD measurement with the required accuracy, and a correct event for the RSTD measurement delay test is defined as the UE reports the RSTD measurement within the required time delay. The required successful rate for each of the test is 90%. Thus, it could happen that a UE passing separately both RSTD accuracy and delay tests at the rate of 90% might not have the correct rate of 90% for reporting simultaneously the RSTD measurements with the required accuracy and within the defined time delay. As a matter of fact, if we assume the two test cases are independent and a UE passes both the test cases with the correct rate of 90%, for example, the UE only reports RSTD measurements 90% of calls within the delay requirements but fails to send back RSTD reports in another 10%. Assume also that the 90% of the reported RSTD measurements meet the RSTD accuracy requirement; then UE would pass both tests separately. However, the correct rate of RSTD measurement events, however, is only 81%.

It is also worthy to mention that the positioning accuracy defined by FCC for E911 calls is based on the percentage of the number of total calls, but not the number of calls that receives positioning measurements from the mobiles. Thus, it is important for us to consider the correct rate of the RSTD measurements that meet both accuracy and delay requirements.

2 Successful rate of RSTD delay tests

It is clear that the accuracy of RSTD measurements is impacted by many random factors. Thus, it is reasonably to follow the common rule to set 90% as the limit of the rate of correct events for RSTD accuracy tests. However, the delay of RSTD measurements may not necessary the case as explained in the following. 

RSTD measurement delay is the time for the UE to detect and measure intra- or inter-frequency RSTD measurements after the UE receives the OTDOA assistance data. The OTDOA assistance data provides the information for the UE to search and measure RSTD, such as the number of cells to be searched, the frequency of the cells, the PRS configurations, etc. Based on the information provided from the OTDOA assistance data, the UE knows exactly which cells should be searched and also know exactly when it should report back the RSTD measurements regardless whether it has detected all or partially the cells indicated in the OTDOA assistance data. The UE should not and would not delay the reporting of the RSTD measurements beyond the required time delay because some of the cells are not detected or some of received PRS signals are not strong enough. In another word, the delay of reporting RSTD measurement is pretty much a deterministic value if we exclude the time variations caused by signal and message processing times, which are already considered when we define the RSTD measurement delay requirements. Therefore, we believe using 90% as the correct event rate may not be proper for the RSTD measurement delay tests. Instead, we would propose to use 99% or higher as the rate of the correct events for RSTD measurement delay test cases.

3
Conclusion

In this contribution we discussed the rate of correct events for the RSTD measurement delay tests. It is our opinion that we should not use 90% as the rate of correct events for both RSTD accuracy and delay tests. It could result in the rate of correct events, which are defined as RSTD measurements are measured with the required accuracy and reported within the defined time delay, being much lower than 90%. Since the UE knows exactly when it should report back the RSTD measurements after receiving the OTDOA assistance data from the network, and the UE should not and would not delay the reporting of the RSTD measurements beyond the required time delay, we believe that the correct events for the RSTD measurement delay tests should be much higher than 90%. We propose to use 99% or higher as the rate of the correct events for RSTD measurement delay test cases.
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