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Annex M (normative):
Minimum Performance Requirements for Assisted Global Positioning System (A-GPS)

This Annex defines the minimum performance requirements for A-GPS for MSs that support A-GPS. It includes the minimum performance requirements for both MS based and MS assisted A‑GPS terminals.

M.1
General

M.1.1
Abbreviations

A-GPS
Assisted - Global Positioning System

C/A
Coarse/Acquisition

ECEF
Earth Centred, Earth Fixed

GPS
Global Positioning System

HDOP
Horizontal Dilution Of Precision

LOS
Line Of Sight

TOW
Time Of Week

TTFF
Time To First Fix

WLS
Weighted Least Squares

M.1.2
Measurement parameters

M.1.2.1
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 in case of MS-based A-GPS is the horizontal position estimate reported by the MS and expressed in latitude/longitude.

M.1.2.2
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 in case of MS-assisted A-GPS 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 M.7.

M.1.3
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 and is detailed in subclause M.3.1.10.
NEXT CHANGED SECTION
M.3
Test conditions

M.3.1
General

This clause specifies the additional parameters that are needed for the test cases specified in clause M.2 and applies to all tests unless otherwise stated.

M.3.1.1
Parameter values
Additionally, amongst all the listed parameters (see clause M.6), the following values for some important parameters are to be used in the MEASURE POSITION REQUEST message.

Table M.3.1: Parameter values

	Information element
	Value (except Nominal Accuracy test)
	Value (Nominal Accuracy test)

	Response Time
	[32]s
	[32]s

	Accuracy
	19 (51.2m)
	10 (16m)


For the Moving scenario and periodic location test the following values for some important parameters are to be used in the REGISTER message.

Table M.3.2: Parameter values for Moving scenario and periodic location test

	Information element
	Value

	Reporting Amount
	To cover the required test time

	Reporting Interval
	2s


M.3.1.2
Time assistance
For every Test Instance in each test case, the IE GPS TOW shall have a random offset, relative to GPS system time, within the error range of Coarse Time Assistance defined in the test case. This offset value shall have a uniform random distribution.

In addition, for every Fine Time Assistance Test Instance the IE BN shall have a random offset, relative to the true value of the relationship between the two time references, within the error range of Fine Time Assistance defined in the test case. This offset value shall have a uniform random distribution.

M.3.1.3
GPS Reference Time
For every Test Instance in each test case, the GPS reference time shall be advanced so that, at the time the fix is made, it is at least 2 minutes later than the previous fix.

M.3.1.4
Reference and MS locations
There is no limitation on the selection of the reference location, consistent with achieving the required HDOP for the Test Case. For each test instance the reference location shall change sufficiently such that the MS shall have to use the new assistance data. The uncertainty of the semi-major axis is 3 km. The uncertainty of the semi-minor axis is 3 km. The orientation of major axis is 0 degrees. The uncertainty of the altitude information is 500 m. The confidence factor is 68 %.

For every Test Instance in each test case, the MS location shall be randomly selected to be within 3 km of the Reference Location. The Altitude of the MS shall be randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid. These values shall have uniform random distributions.

M.3.1.5
Satellite constellation and assistance data
The satellite constellation shall consist of 24 satellites. Almanac assistance data shall be available for all these 24 satellites. At least 9 of the satellites shall be visible to the MS (that is above 5 degrees elevation with respect to the MS). Other assistance data shall be available for 9 of these visible satellites. In each test, signals are generated for only a sub-set of these satellites for which other assistance data is available. The number of satellites in this sub-set is specified in the test. The satellites in this sub-set shall all be above 15 degrees elevation with respect to the MS. The HDOP for the test shall be calculated using this sub-set of satellites. The selection of satellites for this sub-set shall be random and consistent with achieving the required HDOP for the test.

M.3.1.6
Atmospheric delays
Typical Ionospheric and Tropospheric delays shall be simulated and the corresponding values inserted into the Ionospheric Model IEs.

M.3.1.7
GSM Frequency and frequency error
In all test cases the GSM frequency used shall be the mid range for the GSM operating band. The GSM frequency with respect to the GPS carrier frequency shall be offset by +0.025 PPM.
M.3.1.8
Information elements
The information elements that are available to the MS in all the test cases are listed in clause M.6.

M.3.1.9
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.

M.3.1.10
RESET MS POSITIONING STORED INFORMATION Message 

In order to ensure each Test Instance in each  test is performed under Time to First Fix (TTFF) conditions, a dedicated test signal (RESET MS POSITIONING STORED INFORMATION) defined in TS 44.014 shall be used.

When the MS receives the 'RESET MS POSITIONING STORED INFORMATION' signal, with the IE MS POSITIONING TECHNOLOGY set to AGPS it shall:

-
discard any internally stored GPS reference time,  reference location, and any other aiding data obtained  or derived during the previous test instance (e.g. expected ranges and Doppler);

-
accept or request a new set of reference time or reference location or other required information, as in a TTFF condition;

-
calculate the position or perform GPS measurements using the 'new' reference time or reference location or other information.
NEXT CHANGED SECTION
M.6
Assistance data required for testing

M.6.1
Introduction

This clause defines the assistance data IEs available in all test cases. The assistance data shall be given for satellites as defined in subclause M.3.1.5.

The information elements are given with reference to 3GPP TS 44.031, where the details are defined.

Subclause M.6.2 lists the assistance data IEs required for testing of MS-based mode, and subclause M.6.3 lists the assistance data available for testing of MS-assisted mode.

M.6.2
Information elements required for MS-based 

The following GPS assistance data IEs shall be present for each test:

a) Reference Time IE. This information element is defined in subclause A.4.2.4 of 3GPP TS 44.031.

Table M.6.1: Reference Time IE
	Name of the IE
	Fields of the IE
	All tests except Sensitivity Fine Time Assistance
	Sensitivity Fine Time Assistance test

	Reference Time
	
	
	

	
	GPS Week
	Yes 
	Yes

	
	GPS TOW 
	Yes 
	Yes

	
	BCCH Carrier
	
	Yes

	
	BSIC
	
	Yes

	
	FNm
	
	Yes

	
	TN
	
	Yes

	
	BN
	
	Yes

	
	GPS TOW Assist
	Yes
	Yes

	
	SatID
	Yes
	Yes

	
	TLM Message
	Yes
	Yes

	
	Anti-Spoof
	Yes
	Yes

	
	Alert
	Yes
	Yes

	
	TLM Reserved
	Yes
	Yes


b) Reference Location IE. This information element is defined in subclause A.4.2.4 of 3GPP TS 44.031.

Table M.6.2: Reference Location IE
	Name of the IE
	Fields of the IE
	All tests except Sensitivity Fine Time Assistance
	Sensitivity Fine Time Assistance test

	Reference Location
	Ellipsoid point with Altitude and uncertainty ellipsoid
	Yes
	Yes


c) Navigation Model IE. This information element is defined in subclause A.4.2.4 of 3GPP TS 44.031. The Navigation model will be chosen for the reference time and reference position.

Table M.6.3: Navigation Model IE
	Name of the IE
	Fields of the IE
	All tests except Sensitivity Fine Time Assistance
	Sensitivity Fine Time Assistance test

	Navigation Model
	
	Yes
	Yes


d) Ionospheric Model IE. This information element is defined in subclause A.4.2.4 of 3GPP TS 44.031.

Table M.6.4: Ionospheric Model IE
	Name of the IE
	Fields of the IE
	All tests except Sensitivity Fine Time Assistance
	Sensitivity Fine Time Assistance test

	Ionospheric Model
	
	Yes
	Yes


M.6.3
Information elements available for MS-assisted

The following GPS assistance data IEs shall be available for each test:

a) Reference Time IE. This information element is defined in subclause A.4.2.4 of 3GPP TS 44.031.

Table M.6.5: Reference Time IE

	Name of the IE
	Fields of the IE
	All tests except Sensitivity Fine Time Assistance
	Sensitivity Fine Time Assistance test

	Reference Time
	
	
	

	
	GPS Week
	Yes 
	Yes

	
	GPS TOW 
	Yes 
	Yes

	
	BCCH Carrier
	
	Yes

	
	BSIC
	
	Yes

	
	FNm
	
	Yes

	
	TN
	
	Yes

	
	BN
	
	Yes

	
	GPS TOW Assist
	Yes
	Yes

	
	SatID
	Yes
	Yes

	
	TLM Message
	Yes
	Yes

	
	Anti-Spoof
	Yes
	Yes

	
	Alert
	Yes
	Yes

	
	TLM Reserved
	Yes
	Yes


b) Reference Location IE. This information element is defined in subclause A.4.2.4 of 3GPP TS 44.031.

Table M.6.6: Reference Location IE

	Name of the IE
	Fields of the IE
	All tests except Sensitivity Fine Time Assistance
	Sensitivity Fine Time Assistance test

	Reference Location
	Ellipsoid point with Altitude and uncertainty ellipsoid
	Yes
	Yes


c) Almanac IE This information element is defined in subclause A.4.2.4 of 3GPP TS 44.031. The Almanac shall be chosen for the reference time.

Table M.6.7: Almanac IE

	Name of the IE
	Fields of the IE
	All tests except Sensitivity Fine Time Assistance
	Sensitivity Fine Time Assistance test

	Almanac
	
	
	

	 
	Almanac Reference Week
	Yes 
	Yes

	 
	Satellite information
	Yes 
	Yes


d) Navigation Model IE. This information element is defined in subclause A.4.2.4 of 3GPP TS 44.031. The Navigation model will be chosen for the reference time and reference position.

Table M.6.8: Navigation Model IE

	Name of the IE
	Fields of the IE
	All tests except Sensitivity Fine Time Assistance
	Sensitivity Fine Time Assistance test

	Navigation Model
	
	Yes
	Yes


e) Acquisition Assistance IE. This information element is defined in subclause A.4.2.4 of 3GPP TS 44.031.

Table M.6.9: Acquisition Assistance IE
	Name of the IE
	Fields of the IE
	All tests except Sensitivity Fine Time Assistance
	Sensitivity Fine Time Assistance test

	Acquisition Assistance
	
	
	

	
	GPS TOW 
	Yes
	Yes

	
	BCCH Carrier
	
	Yes

	
	BSIC
	
	Yes

	
	Frame #
	
	Yes

	
	Timeslots #
	
	Yes

	
	Bit #
	
	Yes

	
	Satellite information
	Yes
	Yes

	
	SVID/PRNID
	Yes
	Yes

	
	Doppler (0th order term)
	Yes
	Yes

	
	Doppler (1st order term)
	Yes
	Yes

	
	Doppler Uncertainty
	Yes
	Yes

	
	Code Phase 
	Yes
	Yes

	
	Integer Code Phase 
	Yes
	Yes

	
	GPS Bit number 
	Yes
	Yes

	
	Code Phase Search Window
	Yes
	Yes

	
	Azimuth
	Yes
	Yes

	
	Elevation
	Yes
	Yes
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