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	The current sate.

Currently the position estimates of the UE in   5.6Moving Scenario and Periodic Update Performance

are assumed to be independent results. Knowing that this is not certain, it is taken as a working assumption nevertheless. Assuming independent results, the  binomial distribution could be used and  the  statistical test concept in Annex F.6.1 was applied. The performance of this  statistical concept can be summarized as follows:

· The test gives a pass or a fail result in a finite time. 

· A fail means: The UE is worse than the minimum requirement with high probability (e.g. 95%)

· A pass means: The UE is better than the relaxed minimum requirement  with high probability.

The problem:

According to the definition and to the test  purpose the test verifies the updating performance for position estimates in a moving scenario, i.e. in general one position estimate is not an independent result. It may re-use former positioning results. The minimum requirement for positioning is of statistical nature,  requiring a success ratio of 95%.   To design a statistical test from this requirement a confidence level must be introduced. 

In re-using former position results, the following parameters may influence the performance of the UE:

· Length of memory

· The vehicle’s speed or acceleration-vector in the past

· Exclusion of implausible position, speed or acceleration.  

The above mentioned parameters are implementation dependent and will influence the distribution of good and bad results in an unknown manner. We now think that the assumption of independent results is not a good approximation. We think a real distribution may deviate considerably and in an unknown manner  from the distribution of independent events. Without distribution function it is not possible to design a statistical test with predefined confidence level.

Proposal

1) We propose to design a test with fixed duration and  without predefined confidence level. A natural duration of the test is the Viable running time of   the GPS scenario which is 19 minutes (up to approx. 570 positionings, 5 rounds) We propose to use the minimum requirement as pass fail limit.

2) The instant, when the UE makes its first fix, is not defined. To ensure that the UE starts to make fixes within reasonable time within the scenario (19 min) we propose  to tolerate approx. one round before the first fix. Hence we demand 450 positions for statistical evaluation.
Interpretation:

A UE exactly on the limit will pass the test with 50%  and fail with 50% probability. 50% confidence level is the only value, which can be stated, when the distribution function is unknown. Due to general properties of  cumulated probability functions (monotony…..) we know, that a better UE will pass with higher probability, but we don’t know the value. Hence the pass fail limit at 95% success ratio is tighter, compared to tests,  normally applied in Annex F.6.1.  
Agreed via e-mail as 414r1


5.6
Moving Scenario and Periodic Update Performance

5.6.1
Definition and applicability

Moving scenario and periodic update performance measures the accuracy of the UE's A-GPS position estimates and the periodic update capability of the UE in a moving scenario.
The requirements and this test apply to all types of UTRA for the FDD UE that supports A-GPS.

5.6.2
Minimum requirements

The position estimates, after the first reported position estimate, shall meet the accuracy requirement in table 5.6.2 with the periodical reporting interval of 2 seconds for the parameters specified in table 5.6.1.

NOTE:
In the actual testing the UE may report error messages until it has been able to acquire GPS measured results or a position estimate. The SS shall only consider the first measurement report different from an error message as the first position estimate in the requirement in table 5.6.2.

Table 5.6.1: Test parameters for Moving Scenario and Periodic Update Performance

	Parameters
	Unit
	Value

	Number of generated satellites 
	-
	5

	HDOP Range
	-
	1.8 to 2.5

	Propagation condition
	-
	AWGN

	GPS signal for all satellites  
	dBm
	-130


Table 5.6.2: Minimum requirements for Moving Scenario and Periodic Update Performance 

	Success Rate
	2-D position error

	95 %
	100 m


The reference for this requirement is 3GPP TS 25.171 [6], clause 5.5.1.

5.6.3
Test purpose

To verify the UE's position estimates, after the first reported position estimate, meet the minimum requirements under GPS satellite signal conditions that simulate a moving scenario. A good tracking performance, with regular position estimate reporting is essential for certain location services.

5.6.4
Method of test

5.6.4.1
Initial conditions

Test environment:  normal; see clause E.2.

The UE is requested to use periodical reporting with a reporting interval of 2 seconds.

The GPS signals simulate the UE moving on a rectangular trajectory of 940 m by 1 440 m with rounded corners defined in figure 5.6.1 and table 5.6.3. The initial reference is first defined followed by acceleration to final speed of 100 km/h in 250 m. The UE then maintains the speed for 400 m. This is followed by deceleration to final speed of 25 km/h in 250 m. The UE then turn 90 degrees with turning radius of 20 m at 25 km/h. This is followed by acceleration to final speed of 100 km/h in 250 m. The sequence is repeated to complete the rectangle.

Table 5.6.3: Trajectory Parameters for Moving Scenario and Periodic Update Performance test case
	Parameter
	Distance (m)
	Speed (km/h)

	l11, l15, l21, l25
	20
	25

	l12, l14, l22, l24
	250
	25 to 100 and 100 to 25

	l13
	400
	100

	l23
	900
	100
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Figure 5.6.1: Rectangular Trajectory for Moving Scenario and Periodic Update Performance test case

1.
Connect SS and GSS to the UE antenna connector or antenna connectors as shown in figures A.1 or A.2.

2.
Set the GPS test parameters as specified in table 5.6.4 for GPS scenario #3.

3.
Switch on the UE.

4.
Set up a connection using the procedure in clause D.2.

5.6.4.2
Procedure 

1.
Start GPS scenario #3 as specified in 3GPP TS 34.108 [3], clause 10.1.2 

2.
Send a RESET UE POSITIONING STORED INFORMATION message followed by RRC MEASUREMENT CONTROL messages containing appropriate assistance data; as specified in 3GPP TS 34.108 [3], clauses 10.2 and 10.6 for UE based testing; or clauses 10.4 and 10.6 for UE assisted testing; as required to obtain fixes using the procedure specified in 3GPP TS 34.108 [3], clauses 7.5.2 or 7.5.5.

3.
Ignore any error messages that the UE may report in MEASUREMENT REPORT messages until it has been able to acquire the GPS signals and reports the first GPS measured result or position estimate.

4.
Discard the first GPS measured result or position estimate.
5.
Record the time of reception of the next MEASUREMENT REPORT message after reception of the first GPS measured result or position estimate.

6.
After the reception of the first GPS measured result or position estimate reported in a MEASUREMENT REPORT message, every time the UE returns a GPS measured result or position estimate in the MEASUREMENT REPORT message record the result and process it as specified in step 7, if the UE reports a UE positioning error in any MEASUREMENT REPORT messages then record one Bad Result for each report.

7.
For UE based testing compare the reported position estimate in the MEASUREMENT REPORT message against the simulated position of the UE at the time of applicability reported in the position estimate and calculate the 2D position error as specified in clause 5.1.1.3. Compare the 2D position error against the value in table 5.6.5 and record one Good Result or Bad Result as appropriate; or


For UE assisted testing convert the GPS measured results reported in the MEASUREMENT REPORT message to a 2D position using the method described in Annex B and then compare the result against the simulated position of the UE at the time of applicability reported in the GPS measured results and calculate the 2D position error as specified in clause 5.1.1.3. Compare the 2D position error against the value in table 5.6.5 and record one Good Result or Bad Result as appropriate.


8.
If the UE sends the first MEASUREMENT REPORT that contains a measured result or position estimate later than 240s after the start of the GPS scenario, fail the UE and stop the test early. Otherwise collect MEASUREMENT REPORTs during 899 s, starting from the time recorded in step 5. The collection contains N MEASUREMENT REPORTS. Compare N to 450. If an excess of MEASUREMENT REPORT messages have been received, then the update rate is > 1 per 2s. Discard that excess number of Good Results and also reduce the overall number of results accordingly. If a deficit of MEASUREMENT REPORT messages has been received, then the update rate is < 1 per 2s. Add that deficit number of Bad Results and also increase the overall number of results accordingly. Use the final adjusted number of  results to determine the PASS/FAIL according to clause 5.6.5.
8.
Release the connection using the procedure in clause D.3.

5.6.5
Test Requirements

For the parameters specified in table 5.6.4, after the first reported position estimate, the UE shall meet the accuracy requirement and the success rate specified in table 5.6.5 with a periodical reporting interval of 2 seconds 
Note:
Due to the statistical nature of the results it is not possible to design a test with predefined confidence level for the success rate in Table 5.6.5, therefore a simple PASS/FAIL of the results gathered against this success rate is used.
Table 5.6.4: Test parameters for Moving Scenario and Periodic Update Performance

	Parameters
	Unit
	Value

	Number of generated satellites
	-
	5

	HDOP Range
	-
	1.8 to 2.5

	Propagation condition
	-
	AWGN

	GPS signal for all satellites
	dBm
	-130


Table 5.6.5: Test requirements for Moving Scenario and Periodic Update Performance

	Success Rate
	2-D position error

	95 %
	101.3 m


NOTE 1:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

NOTE 2:
In the actual testing the UE may report error messages until it has been able to acquire GPS measured results or a position estimate. The test equipment shall only consider the first measurement report different from an error message as the first position estimate in the requirement in table 5.6.5.
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