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70.11
A-GPS Minimum Performance tests

This section specifies the measurement procedures for the conformance test of the minimum performance requirements for GSM user equipment (MS) where the only Assisted Global Navigation Satellite System (A-GNSS) supported is  Assisted Global Positioning System (A-GPS) L1 C/A. The procedures for MSs that support other or additional A-GNSSs are specified in clause 70.16.
70.11.1
Abbreviations

A-GPS
Assisted - Global Positioning System
A-GNSS
Assisted Global Navigation Satellite System
C/A
Coarse/Acquisition 

ECEF
Earth Centred, Earth Fixed

GPS
Global Positioning System

GSS
GPS System Simulator

HDOP
Horizontal Dilution Of Precision

LOS
Line Of Sight

WLS
Weighted Least Square

70.11.2
GPS test conditions

70.11.2.1
GPS signals

The GPS signal is defined at the A-GPS antenna connector of the MS. For MS with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.

70.11.2.2
GPS frequency

The GPS signals shall be transmitted with a frequency accuracy of  ( 0.025 PPM.

70.11.2.3
GPS static propagation conditions

The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading and multi-paths exist for this propagation model.

70.11.2.4
GPS multi-path conditions

Doppler frequency difference between direct and reflected signal paths is applied to the carrier and code frequencies. The Carrier and Code Doppler frequencies of LOS and multi-path for GPS L1 signal are defined in table 70.11.2.1.

Table 70.11.2.1: Multi-path Conditions for GPS Signals

	Initial relative Delay
[GPS chip]
	Carrier Doppler frequency of tap [Hz]
	Code Doppler frequency of tap [Hz]
	Relative mean Power [dB]

	0
	Fd
	Fd / N
	0

	0.5
	Fd - 0.1
	(Fd-0.1) /N
	-6

	NOTE:
Discrete Doppler frequency is used for each tap.


N = fGPSL1/fchip, where fGPSL1 is the nominal carrier frequency of the GPS L1 signal (1575.42 MHz) and fchip is the GPS L1 C/A code chip rate (1.023 Mchips/s).

The initial carrier phase difference between taps shall be randomly selected between 0 and 2radians. The initial value shall have uniform random distribution.

70.11.3
 GSM test conditions

70.11.3.1
GSM frequency band and frequency range

The tests in this section are performed on one of the mid range ARFCNs of the GSM operating frequency band of the MS. The ARFCNs to be used for mid range are defined in Table 3.3 

If the MS supports multiple frequency bands then the Sensitivity tests in clause 70.11.5 shall be repeated in each supported frequency band.

70.11.3.2
GSM frequency 

For all tests the GSM frequency shall be offset with respect to the nominal frequency by an amount equal to the sum of +0.025 PPM and the offset in PPM of the actual transmitted GPS carrier frequency with respect to the nominal GPS frequency.

70.11.4
A-GPS test conditions

70.11.4.1
General

This section defines the minimum performance requirements for both MS based and MS assisted A‑GPS terminals. If a terminal supports both modes then it shall be tested in both modes.

70.11.4.2
Measurement parameters

70.11.4.2.1
MS based A-GPS measurement parameters

In case of MS-based A-GPS, the measurement parameters are contained in the RRLP LOCATION INFORMATION IE. The measurement parameter is the horizontal position estimate reported by the MS and expressed in latitude/longitude.

70.11.4.2.2
MS assisted A-GPS measurement parameters

In case of MS-assisted A-GPS, the measurement parameters are contained in the RRLP GPS MEASUREMENT INFORMATION IE. The measurement parameters are the MS GPS Code Phase measurements. The MS GPS Code Phase measurements are converted into a horizontal position estimate using the procedure detailed in clause 70.11.4.3.

70.11.4.2.3
2D position error

The 2D position error is defined by the horizontal difference in meters between the ellipsoid point reported or calculated from the MS Measurement Report and the actual simulated position of the MS in the test case considered.

70.11.4.2.4
Response time

Max Response Time is defined as the time starting from the moment that the MS has received the final RRLP MEASURE POSITION REQUEST sent before the MS sends the MEASURE POSITION RESPONSE containing the Location Information or the GPS Measurement Information, and ending when the MS starts sending the MEASURE POSITION RESPONSE containing the Location Information or the GPS Measurement Information on the Air interface. The response times specified for all test cases are Time-to-First-Fix (TTFF), i.e. the MS shall not re‑use any information on GPS time, location or other aiding data that was previously acquired or calculated and stored internally in the MS. A dedicated test message 'RESET MS POSITIONING STORED INFORMATION' has been defined in TS 44.014 for the purpose of deleting this information.
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