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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

HDOP
Horizontal Dilution of Precision, a measure of position determination accuracy that is a function of the geometrical layout of the satellites used for the fix, relative to the receiver antenna.

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

Abbreviation format

<ACRONYM>
<Explanation>
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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]. The UE GPS Code Phase measurements are converted into a horizontal position estimate using the procedure detailed in Annex F.
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 test cases are Time-to-First-Fix (TTFF) unless otherwise stated, i.e. the UE 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 UE. A dedicated test message ‘RESET LCS STORED INFORMATION’ has been defined for the purpose of deleting this information and is detailed in Annex B.2.9. 
4.4
Time assistance

Time assistance is the provision of GPS time to the UE from the Network via RRC messages.  Currently two different GPS time assistance methods can be  provided by the network

a)
Coarse time assistance is always provided by the Network and provides current GPS time to the UE. The time provided is within  [+/- 2] seconds of the actual GPS time  at the UE GPS antenna port. This allows the GPS time to be know within one GPS navigation data sub-frame

b)
Fine time assistance is optionally provided by the Network and adds the provision to the UE of the relationship between the current GPS time and the current UTRAN time. The accuracy of this relationship is  [+/-10]us of the actual relationship. This addresses the case when the network can provide an improved GPS time accuracy
The time of applicability of time assistance is the beginning of the System Frame of the message containing the GPS Reference time
4.4.1
Use of Fine Time Assistance

The use of fine time assistance to improve the GPS performance of the UE is optional for the UE, even when fine time assistance is signalled by the network. Thus, there are a set minimum performance requirements defined for all UEs and additional minimum performance 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 Annex B.

4.6
2D Position Error

The 2D position error is defined by the horizontal difference in meters between the ellipsoid point reported or calculated from the UE Measurement Report and the actual position of the UE in the test case considered. 
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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
General Test conditions
This clause species the additional test conditions that apply to all tests unless otherwise stated.
B.2.1
Time Assistance. 
For every Test Instance in each TTFF test case, the IE GPS TOW ms shall have a random offset, relative to the true value, within the allowed uncertainty of Coarse Time Assistance defined in Section 4.4.  This offset value shall have a uniform random distribution. 
In addition, for every Fine Time Assistance Test Instance the IE UTRAN GPS timing of cell frames shall have a random offset, relative to the true value, within the allowed uncertainty of Fine Time Assistance defined in Section 4.4.  This offset value shall have a uniform random distribution. 
For non-TTFF Test Case(s) the IE values shall be set to the nominal values.

B.2.2
GPS Reference Time.
For every Test Instance in each TTFF 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.

B.2.3
Reference and UE locations
The reference location shall be fixed, consistent with achieving the required HDOP for the Test Case. 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 TTFF test case, the UE location shall be randomly selected to be within [3] km of the Reference Location. The Altitude of the UE shall be randomly selected between [0 - 1000] m above WGS-84 reference ellipsoid. These values shall have uniform random distributions.

Note

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

B.2.4
Satellite Constellation

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 UE (that is above 15 degree elevation with respect to the UE).  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 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.
B.2.5 Atmospheric delays 
In the case of UE based measurements typical Ionospheric and Tropospheric delays shall be simulated and the

 corresponding values inserted into the Ionospheric Model IEs
In the case of UE assisted measurements no Ionospheric or Tropospheric delays shall be simulated.

B.2.6
UTRA Frequency and frequency error

 In all Test Cases the UTRA frequency used shall be the mid range for the UTRA operating band.  Where specified in the [Sensitivity] Test case the UTRA frequency with respect to the GPS carrier frequency shall be offset by [+0.025] PPM and then the test case repeated with it offset by [-0.025] PPM. All other test cases shall have zero offset.
B.2.7
Information Elements 
The information elements, that are required to be signalled to the UE in all the proposed test cases, are listed in Appendix E.

B.2.8
GPS signals 

The GPS signal 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. 



B.2.9
RESET LCS STORED INFORMATION Message 


In order to ensure each Test Instance is performed under Time to First Fix (TTFF) conditions, a dedicated test signal (RESET LCS STORED INFORMATION) shall be used. 
When the UE receives the ‘RESET LCS STORED INFORMATION’ signal, with the IE TYPE 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). If used, Almanac, Navigation and Ionosphere models can be retained
-
accept or request a new set of  reference time and reference location or other required information, as in a TTFF condition

-
calculate the position using the ‘new’ reference time and reference location or other information and, if used, the internally stored Almanac, navigation and ionosphere models





B.3
Test conditions for CELL_DCH
For further study

B.4
Test conditions for CELL_FACH
For further study

B.5
Test conditions for CELL_PCH
For further study
B.6


Test conditions for URA_PCH
For further study

==================================================================================
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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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Figure D.3

D.3
UE Assisted A-GPS Measurement Sequence Chart

D.3.1
UE Assisted A-GPS Measurement Sequence Chart Normal

Note

1. [Qualcomm] Wants to add reference time for UE assisted A-GPS

2. [SiGe] Would like to add reference position for UE assisted A-GPS- all IE for UE based should be available for ue assistance 

The assistance data requested by the UE and provided by the SRNC in this sequence of messages shall be selected from among those information elements described as available in Annex E.3.
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Figure D.4

D.3.2
UE assisted A-GPS Measurement Sequence for moving scenario test case 

The assistance data requested by the UE and provided by the SRNC in this sequence of messages shall be selected from among those information elements described as available in Annex E.3.
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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 reference [8] and [9].
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 [8]; used for calculating the satellite positions and clock corrections.
3. 
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 [9]. 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 from the “Pseudorange RMS Error” values: 
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Step 3: WLS position solution

The WLS position solution is described in reference [9] and usually requires the following steps:

1) Computation of satellite locations at time of transmission using the ephemeris parameters and user algorithms defined in [8] section 20.3.3.4.3.
2) Computation of clock correction parameters using the parameters and algorithms as defined in [8] section 20.3.3.3.3.1.
3) 
4) 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 biases as calculated in 1) and 2) above and defined in [8,9].
c. Calculate difference between predicted and measured pseudo-ranges 
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d. Calculate the “Geometry Matrix” G as defined in [9]:
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 where rsi is the Satellite position vector for SVi (calculated in 1) above), and 
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is the estimate of the user location.
e. Calculate the WLS solution according to [9]:
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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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5) 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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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 used to calculate the 2-D position error.
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