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Foreword

This Technical Specification (TS) has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document establishes the minimum performance requirements for A-GPS for FDD mode of UTRA for the User Equipment (UE)

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

 [1]
3GPP TS 25.101: "UE Radio transmission and reception (FDD)".

[2]
3GPP TS 25.104: "BTS Radio transmission and reception (FDD)".

 [3]
3GPP TS 25.141: "Base station conformance testing (FDD)".

 [4]
3GPP TS 25.331: "RRC Protocol Specification".

[5]
3GPP TS 25.302: ….

[6]
3GPP TS 25.215 …

[7]
ETSI ETR 273-1-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Improvement of radiated methods of measurement (using test sites) and evaluation of the corresponding measurement uncertainties; Part 1: Uncertainties in the measurement of mobile radio equipment characteristics; Sub-part 2: Examples and annexes"

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

The main general definitions strictly related to the Transmission and Reception characteristics but important also for the present document can be found in [1] for UE FDD, in [2] for BS FDD.

Node B: A logical node responsible for radio transmission / reception in one or more cells to/from the User Equipment. Terminates the Iub interface towards the RNC

3.2
Symbols

For the purposes of the present document, the following symbol applies:

[…]
Values included in square bracket must be considered for further studies, because it means that a decision about that value was not taken.

CPICH_Ec
Average energy per PN chip for the CPICH

CPICH_Ec/Ior
The ratio of the transmit energy per PN chip of the CPICH to the total transmit power spectral density at the Node B antenna connector.

CPICH_Ec/Io
The ratio of the received energy per PN chip for the CPICH to the total received power spectral density at the UE antenna connector.

DPCH_Ec/Ior
The ratio of the transmit energy per PN chip of the DPCH to the total transmit power spectral density at the Node B antenna connector.

Ec
Average energy per PN chip.

Io
The total received power density, including signal and interference, as measured at the UE antenna connector.

Iob
The total received power density, including signal and interference, as measured at the BS antenna connector.

Ioc
The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized to the chip rate)of a band limited noise source (simulating interference from cells, which are not defined in a test procedure) as measured at the UE antenna connector.

Ior
The total transmit power spectral density (integrated in a bandwidth of (1+α) times the chip rate and normalized to the chip rate) of the downlink signal at the Node B antenna connector.

Îor
The received power spectral density (integrated in a bandwidth of (1+α) times the chip rate and normalized to the chip rate) of the downlink signal as measured at the UE antenna connector.

OCNS_Ec/Ior
The ratio of the transmit energy per PN chip of the OCNS to the total transmit power spectral density at the Node B antenna connector.

PCCPCH_Ec/Ior
The ratio of the transmit energy per PN chip of the PCCPCH to the total transmit power spectral density at the Node B antenna connector.

PENALTY_TIME
Defined in TS 25.304, subclause 5.2.6.1.5

PICH_Ec/Ior
The ratio of the transmit energy per PN chip of the PICH to the total transmit power spectral density at the Node B antenna connector.

Qhyst
Defined in TS 25.304, subclause 5.2.6.1.5

Qoffsets,n
Defined in TS 25.304, subclause 5.2.6.1.5

Qqualmin
Defined in TS 25.304, subclause 5.2.6.1.5

Qrxlevmin
Defined in TS 25.304, subclause 5.2.6.1.5

SCH_Ec/Ior
The ratio of the transmit energy per PN chip of the SCH to the total transmit power spectral density at the Node B antenna connector.

Sintersearch
Defined in TS 25.304, subclause 5.2.6.1.5

Sintrasearch
Defined in TS 25.304, subclause 5.2.6.1.5

SsearchRAT
Defined in TS 25.304, subclause 5.2.6.1.5

T1
Time period 1

T2
Time period 2

TEMP_OFFSET
Defined in TS 25.304, subclause 5.2.6.1.5

TRE-ESTABLISH-REQ
The RRC Re-establishment delay requirement, the time between the moment when erroneous CRCs are applied, to when the UE starts to send preambles on the PRACH.

Treselection
Defined in TS 25.304, subclause 5.2.6.1.5

UE_TXPWR_MAX_RACH
Defined in TS 25.304, subclause 5.2.3.1.2.

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply
BER
Bit Error Ratio

BLER
Block Error Ratio

CFN
Connection Frame Number

CPICH
Common Pilot Channel

DL
Down link (forward link)

DPCH
Dedicated Physical Channel

DRX
Discontinuous Reception

FDD
Frequency Division Duplex

OCNS
Orthogonal Channel Noise Simulator, a mechanism used to simulate the users or control signals on the other orthogonal channels of a downlink.

PCCPCH
Primary Common Control Physical Channel

PICH
Paging Indicator Channel

PLMN
Public Land Mobile Network

RSCP
Received Signal Code Power

RRC
Radio Resource Control

RSSI
Received Signal Strength Indicator

SCH
Synchronisation Channel, power of SCH shall be divided equally between Primary and Secondary Synchronous channels.

SFN
System Frame Number

SIR
Signal to Interference ratio

SS
FDD System simulator

GSS
GPS System Simulator

UE
User Equipment

UL
Up link (reverse link)

UTRA
Universal Terrestrial Radio Access 

UTRAN
Universal Terrestrial Radio Access Network

3.4
Test tolerances

The requirements given in the present document make no allowance for measurement uncertainty. The test specification XX.XX1 and XX.XXX define test tolerances. These test tolerances are individually calculated for each test. The test tolerances are then added to the limits in this specification to create test limits. The measurement results are compared against the test limits as defined by the shared risk principle.
Shared Risk is defined i ETR 273 Part 1 sub-part 2 section 6.5.

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] μs 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.
5 A-GPS minimum performance requirements 
The A-GPS minimum performance requirements are defined by assuming that all relevant and valid assistance data is received by the UE in order to perform measurements and/or position calculation. This section does not include nor consider delays occurring in the various signalling interfaces of the network.

In the following sub-sections the minimum performance requirements are based on availability the assistance data information and messages defined in Annex E.
The requirements in CELL_PCH and URA_PCH states are for further study.

5.1
Sensitivity 

A sensitivity requirement is essential for verifying the performance of A-GPS receiver in low satellite signal conditions. In order to test the most stringent signal levels for the satellites the sensitivity test case is performed in AWGN channel.  This test case verifies the performance of the first position estimate. 

1. 
5.1.1
Coarse time assistance

In this test case [8] satellites are generated for the terminal. AWGN channel model is used

Table 1: Test Parameters 
	Parameters
	Unit
	Value

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

	Max HDOP
	-
	[t.b.d.] 

	Propagation conditions 
	-
	AWGN

	GPS Time assistance accuracy

	seconds
	[+/-2]

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

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



2. 
3. 
4. 
5. 
6. 

The position estimates shall meet the accuracy and response time specified in table 2 for both UE-based and UE-assisted A-GPS.
Table 2: Maximum response time (coarse time assistance)
	Success Rate

 [%]
	2-D position error

[m]
	Max response time 

[s]

	[95]
	[t.b.d.]
	[t.b.d.]



7. 
8. 



	

	

	


	
	
	



9. 
10. 
11. 
5.1.2

Fine time assistance

This requirement is only valid for fine time assistance capable UEs. 
Table 3: 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

	μs 
	[+/-10]

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



	
	

	
	



	
	
	



The position estimates shall meet the accuracy and response time requirements in table 4 for both UE-based and UE-assisted A-GPS.

       Table 4: Maximum response time for fine time assistance capable terminals 
	Success Rate

 [%]
	2-D position error

[m]
	Max response time 

[s]

	[95]
	[t.b.d.]
	[t.b.d.]





	

	

	


	
	
	


5.2
Nominal Accuracy 

The nominal accuracy requirement verifies the accuracy of A-GPS position estimate good conditions, to ensure good accuracy for a position estimate when satellite signal conditions allow it. This test case verifies the performance of the first position estimate. 


   
       Table 5: Test Parameters 
	Parameters
	Unit
	Value 

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

	Max HDOP
	-
	[t.b.d.] 

	Propagation conditions 
	-
	AWGN

	GPS Time assistance accuracy

	seconds
	[+/-2]

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



The position estimates shall meet the accuracy and response time requirements in table 6 for both UE-based and UE-assisted A-GPS.

Table 6: Maximum response time 
	Success Rate

 [%]
	2-D position error

[m]
	Max response time 

[s]

	[95]
	[t.b.d.]
	[t.b.d.]





	

	

	


	
	
	


5.3
Dynamic Range 

The aim of a dynamic range requirement is to ensure that a GPS receiver performs well when visible satellites have rather different signal levels, as is the case in a variety of situations, indoors and outdoors.  In particular, the presence of strong satellites is likely to degrade the acquisition of weaker satellites due to the cross-correlation products present.  Hence, it is important in this test case to keep the satellite signal levels constant in order to avoid loosening the requirements due to additional margin (e.g. fading margin). This test case verifies the performance of the first position estimate. 


Table 7: Test Parameters 
	Parameters
	Unit
	Value

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

	Max HDOP
	-
	[t.b.d.]

	GPS Time assistance accuracy
	Seconds
	[+/-2]

	Propagation conditions 
	-
	AWGN

	GPS Signal for 1st satellite 
	dBm
	[t.b.d.]

	GPS Signal for 2nd satellite 
	dBm
	[t.b.d.]

	GPS Signal for 3rd satellite 
	dBm
	[t.b.d.]

	GPS Signal for 4th satellite 
	dBm
	[t.b.d.]

	GPS Signal for 5th satellite 
	dBm
	[t.b.d.]

	GPS Signal for 6th satellite 
	dBm
	[t.b.d.]



The position estimates shall meet the accuracy and response time requirements in table 8 for both UE-based and UE-assisted A-GPS.


Table 8: Maximum response time 
	Success Rate

 [%]
	2-D position error

[m]
	Max response time 

[s]

	[95]
	[t.b.d.]
	[t.b.d.]





	

	

	


	
	
	



5.4

Multi-Path scenario

The purpose of this test is to determine the UE’s capability to obtain precise GPS measurements under multipath conditions.  This test case verifies the performance of the first position estimate. 


Table 9: Test Parameters 
	Parameters
	Unit
	Value

	Number of generated satellites 

	-
	[t.b.d.] 

	GPS Time assistance accuracy
	seconds
	[+/-2]

	Max HDOP
	-
	[t.b.d.]

	[t.b.d.] satellites unaffected by multipath 
	dBm
	[t.b.d.]

	[t.b.d.] satellites affected by multipath 
	dBm
	[t.b.d.]


The position estimates shall meet the accuracy and response time requirements in table 10 for both UE-based and UE-assisted A-GPS.


12. 
13. 


Table 10: Maximum response time 
	Success Rate

 [%]
	2-D position error

[m]
	Max response time 

[s]

	[95]
	[t.b.d.]
	[t.b.d.]





	

	

	


	
	
	


5.5
Moving scenario and periodic update 

The test determines the UE’s capability to obtain measurements under favourable signal conditions when the UE is in motion.  





	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Table 11: Test Parameters 
	Parameters
	Unit
	Value

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

	GPS Time assistance accuracy
	seconds
	[+/-2]

	Propagation conditions 
	-
	[t.b.d.] 

	Max HDOP
	-
	[t.b.d.] 

	GPS signal for all satellites  
	dBm
	[t.b.d.]

	UE trajectory
	-
	[t.b.d.]



14. 
15. 
16. 
The position estimates shall meet the accuracy and response time requirements in table 12 for both UE-based and UE-assisted A-GPS.


Table 12: Maximum response time 
	Success Rate

 [%]
	2-D position error

[m]
	Periodical reporting interval 

[s]

	[95]
	[t.b.d.]
	[t.b.d.]


Annex A (normative):
Test Cases

A.1
Purpose of Annex

This Annex specifies test specific parameters for some of the functional requirements in chapters 4 to 8.  The tests provide additional information to how the requirements should be interpreted for the purpose of conformance testing. The tests in this Annex are described such that one functional requirement may be tested in one or several test and one test may verify several requirements. Some requirements may lack a test.

The conformance tests are specified in TSxx.xxx.  Statistical interpretation of the requirements is described in Annex A.2.

A.2
Requirement classification for statistical testing

Requirements in this specification are either expressed as absolute requirements with a single value stating the requirement, or expressed as a success rate. There are no provisions for the statistical variations that will occur when the parameter is tested.

Annex A outlines the test in more detail and lists the test parameters needed. The test will result in an outcome of a test variable value for the DUT inside or outside the test limit. Overall, the probability of a "good" DUT being inside the test limit(s) and the probability of a "bad" DUT being outside the test limit(s) should be as high as possible. For this reason, when selecting the test variable and the test limit(s), the statistical nature of the test is accounted for.

When testing a parameter with a statistical nature, a confidence level has to be set. The confidence level establishes the probability that a DUT passing the test actually meets the requirement and determines how many times a test has to be repeated. Since the confidence levels are not currently covered by TS25.xxx but by TSxx.xxx instead, we have not defined in this contribution the details of the tests, how many times to run it and how to establish confidence in the tests. The confidence levels should, however, be defined for the final tests in TS34.xxx by T1.
A.2.1
Types of requirements in TS 25.XXX

[TBD]
Annex B (normative):
Test Conditions 

B.1
General

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

B.2
Test Procedures and Conditions

B.2.1
Test conditions for CELL_DCH

This clause species the additional test conditions 

a) The GPS reference time from the SMLC when it arrives at the UE should have a uniform random distribution relative to the true GPS system.  

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 altitude information should be within +/- [100] m. Altitude could vary between [0 – 1000] m with e.g. a default altitude of [100] m.

c) The satellite constellation consists of [8] satellites. All of the [8] satellites are visible for the UE (i.e. above the horizon) and assistance data is given for [8] satellites. In the actual test only a sub-set of these [8] satellites are generated. The distribution of signal strength with elevation is t.b.d..
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

B.2.2
Test conditions for CELL_FACH

For further study
B.2.3
Test conditions for CELL_PCH

For further study


B.2.4
Test conditions for URA_PCH

For further study


Annex C (t.b.d.):

Annex D (normative):
Measurement Sequence Chart

D.1 
General 

In this section, the measurement Sequence Chart that are required in all the proposed test cases, are defined

D.2
UE Based A-GPS Measurement Sequence Chart

D.2.1
UE Based GPS Message Sequence Normal
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D.2.2
UE Based GPS Message Sequence Normal for moving scenario test case
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D.2.3
UE Based GPS Message Sequence Failure
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D.3
UE Assisted A-GPS Measurement Sequence Chart

D.3.1
UE Assisted A-GPS Measurement Sequence Chart Normal
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D.3.2 
UE assisted A-GPS Measurement Sequence for moving scenario test case 
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Annex E (normative):
Assistance data required for testing

E.1
Introduction

In this Annex the assistance data IE’s required in all the test cases are defined. The assistance data shall be given for all satellites visible in each test. 

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 case.

Section E.3 lists the assistance data IE’s required for testing of UE-assisted case.

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. 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) UE positioning GPS reference UE position IE

This information element is defined in section 10.3.8.4c of TS 25.331.   The reference altitude is [0] meters above WGS-84 reference ellipsoid. 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 altitude will be [+/-100] meters. The confidence is [68%].
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. 
d) UE positioning GPS ionospheric model IE

This information element is defined in section 10.3.7.92 of TS 25.331.

The following table gives a detailed overview of each piece of information requested from the network in coarse and fine timing cases:

	Name of the IE
	Fields of the IE
	Secondary Field
	UE Based Coarse time
	UE Based Fine

time

	Reference Time
	 
	 
	 
	 

	 
	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

	Reference Location
	 Ellipsoid point with Altitude and uncertainty ellipsoid
	 
	 
	 

	
	Latitude sign
	
	Yes
	Yes

	
	Degrees Of Latitude
	
	Yes
	Yes

	
	Degrees Of Longitude
	
	Yes
	Yes

	
	Altitude Direction
	
	Yes
	Yes

	
	Altitude
	
	Yes
	Yes

	
	Uncertainty semi-major
	
	Yes
	Yes

	
	Uncertainty semi-minor
	
	Yes
	Yes

	
	Orientation of major axis
	
	Yes
	Yes

	
	Uncertainty Altitude
	
	Yes
	Yes

	
	Confidence
	
	Yes
	Yes

	Navigation Model
	 Satellite information
	 
	 
	 

	 
	>SatID
	 
	Yes
	Yes

	 
	>Satellite Status
	 
	Yes
	Yes

	 
	>GPS Ephemeris and Clock Correction parameters
	 
	Yes
	Yes

	 
	C/A or P on L2
	 
	Yes
	Yes

	 
	URA Index
	 
	Yes
	Yes

	 
	SV Health
	 
	Yes
	Yes

	 
	IODC
	 
	Yes
	Yes

	 
	L2 P Data Flag
	 
	Yes
	Yes

	 
	SF 1 Reserved
	 
	Yes
	Yes

	 
	TGD
	 
	Yes
	Yes

	 
	Toc
	 
	Yes
	Yes

	 
	af2
	 
	Yes
	Yes

	 
	af1
	 
	Yes
	Yes

	 
	af0
	 
	Yes
	Yes

	 
	Crs
	 
	Yes
	Yes

	 
	∆n
	 
	Yes
	Yes

	 
	M0
	 
	Yes
	Yes

	 
	Cuc
	 
	Yes
	Yes

	 
	E
	 
	Yes
	Yes

	 
	Cus
	 
	Yes
	Yes

	 
	(A)1/2
	 
	Yes
	Yes

	 
	Toe
	 
	Yes
	Yes

	 
	Fit Interval Flag
	 
	Yes
	Yes

	 
	AODO
	 
	Yes
	Yes

	 
	Cic
	 
	Yes
	Yes

	 
	OMEGA0
	 
	Yes
	Yes

	 
	Cis
	 
	Yes
	Yes

	 
	Ω
	 
	Yes
	Yes

	 
	Crc
	 
	Yes
	Yes

	 
	Ω
	 
	Yes
	Yes

	 
	OMEGAdot
	 
	Yes
	Yes

	 
	Idot
	 
	Yes
	Yes

	Ionospheric Model
	 
	 
	 
	 

	 
	a0
	 
	Yes
	Yes

	 
	a1
	 
	Yes
	Yes

	 
	a2
	 
	Yes
	Yes

	 
	a3
	 
	Yes
	Yes

	 
	b0
	 
	Yes
	Yes

	 
	B1
	 
	Yes
	Yes

	 
	B2
	 
	Yes
	Yes

	 
	B3
	 
	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. 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) UE positioning GPS acquisition assistance IE
This information element is defined in section 10.3.7.88 of TS 25.331.


The following table gives a detailed overview of each pieces of information requested from the network in coarse and fine timing cases:

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



	Reference Time
	 
	 
	 
	 

	 
	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

	 
	>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

	Acquisition Assistance
	
	 
	 
	 

	
	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


Annex F (normative):
Converting UE-assisted measurement reports into position estimates 



F.1
Introduction

To convert the UE measurement reports in case of UE-assisted mode of A-GPS into position errors, a transformation between the “measurement domain” (code-phases, etc.) into the “state” domain (position estimate) would first be necessary. Such a transformation procedure is outlined in the following sections. The details can be found in the following documents:

[1] Navstar GPS Space Segment/Navigation User Interfaces, ICD-GPS 200, Rev. C.

[2] P. Axelrad, R.G. Brown, “GPS Navigation Algorithms”, in Chapter 9 of “Global Positioning System: Theory and Applications”, Volume 1, B.W. Parkinson, J.J. Spilker (Ed.), Am. Inst. of Aeronautics and Astronautics Inc., 1996.

[3] S.K. Gupta, “Test and Evaluation Procedures for the GPS User Equipment”, ION-GPS Red Book, Volume 1, p. 119.

F.2
UE measurement reports 

In case of UE-assisted A-GPS, the measurement parameters are contained in the RRC UE POSITIONING GPS MEASURED RESULTS IE (section 10.3.7.93 in 3GPP TS 25.331). The measurement parameters required for calculating the UE position are:

1. Reference Time:

The UE has two choices for the Reference Time:

a. “UE GPS timing of cell frames”

b. “GPS TOW msec”

2. Measurement Parameters: 1 to <maxSat>

a. “Satellite ID (SV PRN)”

b. “Whole GPS chips”

c. “Fractional GPS Chips”

d. “Pseudorange RMS Error”

Additional information required at the system simulator:


1. “UE positioning GPS reference UE position” (section 10.3.8.4c in 3GPP TS 25.331):
Used for initial approximate receiver coordinates. 

2. “UE positioning GPS navigation model” (section 10.3.7.94 in 3GPP TS 25.331):
Contains the GPS ephemeris and clock correction parameters as specified in [1]; used for calculating the satellite positions and clock corrections.

3. “UE positioning GPS ionospheric model” (section 10.3.7.92 in 3GPP TS 25.331):
Contains the ionospheric parameters which allow the single frequency user to utilize the ionospheric model as specified in [1] for computation of the ionospheric delay. 

F.3
WLS position solution

The WLS position solution problem is concerned with the task of solving for four unknowns; xu, yu, zu the receiver coordinates in a suitable frame of reference (usually ECEF) and bu the receiver clock bias. It typically requires the following steps:


Step 1: Formation of pseudo-ranges

The observation of code phase reported by the UE for each satellite SVi is related to the pseudo-range/c modulo 1 ms (the length of the C/A code period). For the formation of pseudo-ranges, the integer number of milliseconds to be added to each code-phase measurement has to be determined first. Since 1 ms corresponds to a travelled distance of 300 km, the number of integer ms can be found with the help of reference location and satellite ephemeris. The distance between the reference location and each satellite SVi is calculated and the integer number of milli-seconds to be added to the UE code phase measurements is obtained.

Step 2: Formation of weighting matrix 

The UE reported “Pseudorange RMS Error” values are used to calculate the weighting matrix for the WLS algorithm [2]. According to TS 25.331, the encoding for this field is a 6 bit value that consists of a 3 bit mantissa, Xi and a 3 bit exponent, Yi for each SVi:
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The weighting Matrix W is defined as a diagonal matrix containing the estimated variances calculated form the “Pseudorange RMS Error” values: 
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Step 3: WLS position solution

The WLS position solution is described in reference [2] and usually requires the following steps:

a) Computation of satellite locations at time of transmission using the ephemeris parameters and user algorithms defined in [1] section 20.3.3.4.3.

b) Computation of clock correction parameters using the parameters and algorithms as defined in [1] section 20.3.3.3.3.1.

c) Computation of atmospheric delay corrections using the parameters and algorithms defined in [1] section 20.3.3.5.2.5 for the ionospheric delay, and using the Gupta model in reference [3] p. 121 equation (2) for the tropospheric delay.

d) The WLS position solution starts with an initial estimate of the user state (position and clock offset). The Reference Location is used as initial position estimate. The following steps are required:

a. Calculate geometric range (corrected for Earth rotation) between initial location estimate and each satellite included in the UE measurement report.

b. Predict pseudo-ranges for each measurement including clock and atmospheric biases as calculated in steps a) to c) and defined in [1,2].

c. Calculate difference between predicted and measured pseudo-ranges 
[image: image9.wmf]ρ
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d. Calculate the “Geometry Matrix” G as defined in [2]:
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 where rsi is the Satellite position vector for SVi (calculated in a) above), and 
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is the estimate of the user location.

e. Calculate the WLS solution according to [2]:
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f. Adding the 
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to the initial state estimate gives an improved estimate of the state vector:
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e) This new state vector 
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can be used as new initial estimate and the procedure is repeated until the change in 
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is sufficiently small. 



Step 4: Transformation from Cartesian coordinate system to Geodetic coordinate system

The state vector 
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 calculated in step 3 contains the UE position in ECEF Cartesian coordinates together with the UE receiver clock bias. Only the user position is of further interest.  It is usually desirable to convert from ECEF coordinates xu, yu, zu to geodetic latitude ( , longitude  and altitude h on the WGS84 reference ellipsoid.



Step 5: Calculation of “2-D Position Errors”
The latitude ( / longitude obtained after Step 4 is compared with the true position known at the system simulator. A horizontal position error is calculated as the absolute difference between the reported and the nominal 2-D positions. 

Annex G (informative): Change History
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� [The support of the optional A GPS feature is indicated by RRC signalling. From REL5 and onwards, if the UE is  A-GPS capable, the support for A GPS feature is mandatory for all RRC states
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 RRC measurement control  (Modify, Periodical Reporting Criterion, GPS Ref time (2),  ReferencePosition (2))
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 RRC Measurement Report (Position Estimate), 1st  test instance
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