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4
General

4.1
Introduction

This document defines the minimum performance requirements for both UE based and UE assisted FDD A-GPS terminals.

4.2
Measurement parameters

4.2.1
UE based A-GPS measurement parameters

In case of UE-based A-GPS, the measurement parameters are contained in the RRC UE POSITIONING POSITION ESTIMATE INFO IE. The measurement parameter in case of UE-based A-GPS is the horizontal position estimate reported by the UE and expressed in latitude/longitude. 

4.2.2
UE assisted A-GPS measurement parameters

In case of UE-assisted A-GPS, the measurement parameters are contained in the RRC UE POSITIONING GPS MEASURED RESULTS IE. The measurement parameters in case of UE-assisted A-GPS are the UE GPS Code Phase measurements, as specified in [5] and [6]

4.3
Response time

Max Response Time is defined as the time starting from the moment that the UE has received the RRC message containing reporting criteria different from “No Reporting” and ending when the UE starts sending the measurement report on the UU interface. The response times specified for different tests are assumed to be Time-to-First-Fix (TTFF), i.e. the UE shall not re-use any information on time and location that was previously acquired and stored internally in the UE, between two consecutive test instances. 
4.4
Time assistance

Time assistance is the accuracy of timing information for the GPS assistance data provided by the network. Currently two different GPS time assistance accuracy is provided by the network

a)
Coarse time assistance of [+/- 2] seconds specified at the UE antenna ports(s). This allows the GPS time to be know within one GPS navigation data sub-frame

b)
Fine time assistance of [+/-10]us specified at the UE antenna ports(s). This addresses the case when the network can provide an improved GPS time accuracy

4.4.1
Support of Fine Time Assistance

Support of fine time assistance is optional for the UE, meaning that it is optional for the UE to have an improved performance when fine time assistance is signalled by the network.. Thus, there are a set minimum performance requirements defined for all UEs and there are some minimum requirements that are valid for fine time assistance capable UEs only. These requirements are specified in section 5.1.2.

4.5
RRC states

The minimum A-GPS performance requirements are specified in Section 5 for different RRC states that includes Cell_DCH and Cell_FACH.  Cell_PCH and URA_PCH states are for further study. The test and verification procedures are separately defined in Appendix B.

4.6
2D Position Error

The 2D position error is defined by the horizontal difference in meter between the ellipsoid point reported (UE based) or calculated (UE Assisted) from the UE Measurement Report and the actual position of the UE in the test case considered. 
NEXT MODIFIED SECTION 
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5.1.2
Fine time assistance

This requirement is only valid for fine time assistance capable UEs. In this requirement [8] satellites are generated for the terminal. AWGN channel model is used

Table 4: Test Parameters for fine time assistance capable terminals
	Parameters
	Unit
	Value

	Number of generated satellites
	-
	[t.b.d.] 

	Max HDOP
	-
	[t.b.d.] 

	Propagation conditions 
	-
	AWGN

	GPS Time assistance accuracy

	us 
	[+/-10]

	GPS Signal for one satellites 
	dBm
	[t.b.d.] 

	GPS Signal for remaining satellites 
	dBm
	[t.b.d.] 


Addition IE’s required in this test case:

	UTRAN GPS timing of cell frames
	Value within the required accuracy

	TUTRAN-GPS drift rate
	[0]


If present, then the following parameter value should be set for the SFN-TOW Uncertainty information element:

	SFN-TOW Uncertainty
	lessThan10
	This field indicates the uncertainty of the relation GPS TOW/SFN. lessThan10 means the relation is accurate to at least 10 ms.


Annex B (normative):
Test Conditions 

B.1
General

This Annex specifies the additional parameters that are needed for the test cases specified in Section 4 and 5.

Additionally, amongst all the listed parameters (see Annex E), the following values for some important parameters are to be used in the measurement control message : 

	Information element
	Value - TTFF tests
	Value - Periodic tests

	Measurement Reporting Mode
	Periodical reporting
	Periodical reporting

	Amount of reporting
	1
	Infinite * 

	Reporting interval
	20000 milliseconds
	2000 milliseconds

	Horizontal accuracy
	50 meters
	50 meters

	Vertical accuracy
	100 meters
	100 meters


* Infinite means during the complete test time

B.2
Test conditions for CELL_DCH

This clause specifies the additional test conditions 

a)
For coarse time, GPS-TOW shall be randomly selected within [+/- 2] seconds of truth time as measured by the beginning of System Frame of the message containing reference time. For Fine time, GPS-TOW shall be randomly selected within [+/- 10] microseconds of truth time as measured by GPS timing of cell frames relationship in the message.  
b)
The reference location shall be selected so that it is no more than [3] km from the location of the terminal. 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 should be within +/- [500] m. Altitude could vary between [0 – 1000] m with e.g. a default altitude of [500] m above WGS-84 reference ellipsoid. The confidence factor is [68]%.
c)
The satellite constellation t.b.d. consists of [t.b.d.] satellites. All of the [t.b.d.] satellites are visible for the UE (i.e. above the horizon) and assistance data is given for [t.b.d.] satellites. In the actual test only a sub-set of these [t.b.d.] satellites are generated.

d)
In all test cases the mid range carrier frequency is used for the UTRA operating band.  The frequency error of the SS should be set to [+/-0.025] PPM with respect to the GPS carrier frequency.
e)
The information elements, that are required to be signalled to the UE in all the proposed test cases, are listed in Appendix E.

f)
GPS signal in the test cases is defined at the A-GPS antenna connector of the UE. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. 

g)
The definition HDOP, means Horizontal Dilution of Precision. Dilution of Precisions is a measure of position determination accuracy that is solely a function of the geometrical layout of the reference points used in the position determination, as seen from the estimated position (for GPS, position of the satellites relative to the receiver antenna). One-sigma position error is approximately the product of the value of the Dilution of Precision and the one-sigma error in measured range from the mobile station to the reference points.

h)
Max Response Time is defined as the time starting from the moment that the UE has received the RRC message containing a reporting criteria different from “No Reporting” and ending when the UE starts sending the measurement report on the UU interface – Annex D

i)
The response times specified for different tests are assumed to be Time-to-First-Fix (TTFF), i.e. the UE shall not re-use any information on time and location that was previously acquired and stored internally in the UE, between two consecutive test instances. The test suite will indicate to the UE (for each test instance) that no reference time and reference location are to be re-used. This is done through a dedicated test signal (RESET AGPS STORED INFORMATION). When the UE receives the ‘RESET AGPS STORED INFORMATION’ signal, it shall:

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

-
accept the subsequent reference time and reference location information, as in a TTFF condition

-
calculate the position using the ‘new’ reference time and reference location information and the internally stored navigation and ionosphere models

j)
For UE assisted A-GPS, the minimum performance specified in Section 4 to 8 will required a mapping table or reference network to specify the 2-D positional error based on the measurement performed by the UE. This aspect will require further study
Note

17. [SiGe] Request discussion on the of 3km restriction in b).  

18. [Qualcomm]  For j) This is an open issue 

B.3
Test conditions for CELL_FACH

For further study

B.4
Test conditions for CELL_PCH

For further study

B.5
Test conditions for URA_PCH

For further study

==================================================================================
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Annex E (normative):
Assistance data required for testing

E.1
Introduction

This Annex defines the assistance data IE’s required in all test cases. The assistance data shall be given for all satellites visible in the tests. 

The information elements are given with reference to TS 25.331, where the details are defined. 

Section E.2 lists the assistance data IE’s required for testing of UE-based mode, and section E.3 lists the assistance data required for testing of UE-assisted mode.

E.2
Information elements required for UE-based 

The following GPS assistance data IE’s shall be present for each test:

a) UE positioning GPS reference time IE
This information element is defined in section 10.3.7.96 of TS 25.331.   
	Name of the IE
	Fields of the IE
	UE Based Coarse time
	UE Based Fine

Time

	UE positioning GPS reference time 10.3.7.96 of TS 25.331
	 
	 
	 

	 
	GPS Week
	Yes 
	Yes

	 
	GPS TOW msec
	Yes 
	Yes

	 
	UTRAN GPS reference time
	 
	Yes

	 
	>UTRAN GPS timing of cell frames
	 
	Yes

	 
	>CHOICE mode
	 
	Yes

	 
	>>FDD
	 
	Yes

	 
	>>>Primary CPICH Info
	 
	Yes

	 
	>>TDD
	 
	 

	 
	>>>cell parameters id 
	 
	 

	 
	>SFN
	 
	Yes

	 
	SFN-TOW Uncertainty
	 
	Yes

	 
	TUTRAN-GPS drift rate
	 
	Yes

	 
	GPS TOW Assist
	Yes
	Yes

	 
	SatID
	Yes
	Yes

	 
	TLM Message
	Yes
	Yes

	 
	TLM Reserved
	Yes
	Yes

	 
	Alert
	Yes
	Yes

	 
	Anti-Spoof
	Yes
	Yes


b) UE positioning GPS reference UE position IE
This information element is defined in section 10.3.8.4c of TS 25.331.   
	Name of the IE
	Fields of the IE
	UE Based Coarse time
	UE Based Fine

Time

	Reference Location

10.3.8.4c of TS 25.331
	Ellipsoid point with Altitude and uncertainty ellipsoid
	Yes
	Yes


c) UE positioning GPS navigation model IE
This information element is defined in section 10.3.7.94 of TS 25.331. The Navigation model will be chosen for the reference time and reference position.
	Name of the IE
	Fields of the IE
	UE Based Coarse time
	UE Based Fine

Time

	Navigation Model

10.3.7.94 of TS 25.331


	 
	 Yes
	Yes


d) UE positioning GPS ionospheric model IE
This information element is defined in section 10.3.7.92 of TS 25.331.
	Name of the IE
	Fields of the IE
	UE Based Coarse time
	UE Based Fine

Time

	Ionospheric Model

10.3.7.92 of TS 25.331


	 
	 Yes
	Yes


E.3
Information elements required for UE-assisted 

The following GPS assistance data IE’s shall be present for each test:

a) UE positioning GPS reference time IE
This information element is defined in section 10.3.7.96 of TS 25.331..  

	Name of the IE
	Fields of the IE
	UE Assisted Coarse time
	UE Assisted Fine

Time

	UE positioning GPS reference time 10.3.7.96 of TS 25.331
	 
	 
	 

	 
	GPS Week
	Yes 
	Yes

	 
	GPS TOW msec
	Yes 
	Yes

	 
	UTRAN GPS reference time
	 
	Yes

	 
	>UTRAN GPS timing of cell frames
	 
	Yes

	 
	>CHOICE mode
	 
	Yes

	 
	>>FDD
	 
	Yes

	 
	>>>Primary CPICH Info
	 
	Yes

	 
	>>TDD
	 
	 

	 
	>>>cell parameters id 
	 
	 

	 
	>SFN
	 
	Yes

	 
	SFN-TOW Uncertainty
	 
	Yes

	 
	TUTRAN-GPS drift rate
	 
	Yes

	 
	GPS TOW Assist
	Yes
	Yes

	 
	SatID
	Yes
	Yes

	 
	TLM Message
	Yes
	Yes

	 
	TLM Reserved
	Yes
	Yes

	 
	Alert
	Yes
	Yes

	 
	Anti-Spoof
	Yes
	Yes


b) UE positioning GPS acquisition assistance IE
This information element is defined in section 10.3.7.88 of TS 25.331.


	Name of the IE
	Fields of the IE
	UE Assisted Coarse time
	UE Assisted Fine Time



	Acquisition Assistance

10.3.7.88 of TS 25.331
	
	 
	 

	-
	GPS TOW msec
	Yes
	Yes

	-
	UTRAN GPS reference time
	
	Yes

	-
	>UTRAN GPS timing of cell frames
	
	Yes

	-
	>CHOICE mode
	
	Yes

	-
	>>FDD
	
	Yes

	-
	>>>Primary CPICH Info
	
	Yes

	-
	>SFN
	
	Yes

	-
	Satellite information
	Yes
	Yes

	-
	>SatID
	Yes
	Yes

	 
	>Doppler (0th order term)
	Yes
	Yes

	 
	>Extra Doppler
	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 and Elevation
	Yes
	Yes

	 
	>> Azimuth
	Yes
	Yes

	 
	>>  Elevation
	Yes
	Yes




ignalled…“”“”
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