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Proposition of CR on TS45.005 for GANSS Minimum Performances implementation
Introduction

During GERAN#38, the work item “A-GNSS Performances and Testing Procedures” in GP-080790 was approved. This discussion paper aims at providing some bases for specifying the minimum performances of Assisted GNSS systems.
Several classes of performances are included in a proposition of CR attached to the present document. The overall approach can be summarized with the following test cases : 

· Sensitivity, proposed to be tested independently for each constellation and in a common scenario including all supported constellations

· With Coarse timing assistance

· With fine timing assistance

· Nominal Accuracy, tested independently for each constellation, with the same level of accuracy regardless of the number of frequencies used, that is to say for instance that the ionosphere effect cancellation is not tested.

· Acquisition capability with a dynamic range of received power, tested for each constellation and in a scenario gathering all the supported constellations

· Accuracy in presence of Multipath

· Accuracy in a dynamic scenario.

Some elements of justifications for the levels of performances are provided hereafter. 

However many of the performances figures require deeper analyses, that is why they are still proposed in [TBC]. The main objective of this discussion paper is to discuss the test coverage and the test cases themselves.

Level of performances : elements of justification 

Sensitivity with coarse timing information

When acquiring the signal with a coarse timing information, the receiver shall 

1. Acquire a first satellite and deduce or demodulate the transmission time

2. acquire other satellites with potentially longer coherent integration.

For the use of GPS C/A, this aspect is clearly identified, since the scenario is defined so that a satellite is present with a strong signal level of –142dBm whereas other satellites present a power level of –147dBm. 

	
	First Satellite
	Other satellites

	Signal Level
	-142dBm
	-147dBm

	Noise floor
	-204 dBW/Hz

	Antenna Gain
	0dBi

	Noise factor + Losses
	4dB

	Signal to noise ratio
	28dBHz
	23 dBHz


For GPS C/A, the limitation for the first satellites comes from two factors : 

· When a coarse timing information is proposed the coherent integration is limited due to the uncertainty of the bit transitions. Generally limited to 1ms

· The transmission time has to be read on the signal in space, which is a BPSK modulation at 50bits/s.

As far as the detection threshold is concerned, the following figures provides an overview of the performances that can be reached. 

The Galileo Signals is made of a pilot channel and a data channel. The detection can be made on the pilot channel, meaning that the coherent integration is only limited by the total complexity, the clock short term stability and the user motion.

Taking an hypothesis of an coherent integration of 4ms, the coherent integration can be made on both pilot and data channel, meaning that there is no power split between pilot and data to be taken into account. 

It comes out that a total integration of 400ms provides a level of detection of 23dBHz, that is to say a signal power level of –147dBm.
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Figure 1 : Acquisition performances regarding coherent integration time versus total integration time for a pfa of 10-3
When taking into account a coherent integration of 100ms,the coherent integration can be made only on pilot channel. This means that the signal power is split on the pilot and the data channels. 

After 1 second of total integration, a signal to noise ratio of 15dBHz can reached, meaning a received signal power of –155dBm. Taking into account a split of power of 50% between pilot and data, it comes out a total received power of –152dBm is acceptable. (Note that accumulation on pilot and data can also be envisaged to improve the total power budget).

With these conditions, several solutions can be used by the receiver to meet the minimum performances : 

· Solution 1 : 

1. Acquire strong satellite on primary code

2. Synchronize on this strong satellite on the secondary code

3. Deduce primary and secondary code transition approximation for other satellites

4. Acquire other satellites

5. Solve position and time ambiguity by step of 100ms.

· Solution 2 : 

1. Acquire strong satellite on primary code

2. Synchronize on this strong satellite on the secondary code

3. Synchronize on Pattern synchronization sequence (10 symbols every 2secondes).

4. Deduce synchronization on other satellites

5. Acquire other satellites on primary and secondary code (100ms coherent integration)

6. Solve position and time ambiguity by testing 3 hypotheses of date : Ganss Reference Time, Ganss Reference Time +2s and Ganss Reference Time –2s.

It is then proposed that in coarse time assistance conditions, the scenario involves a strong satellite at –147dBm and other satellites at –152dBm.

Sensitivity with fine timing information

With fine timing information, the receiver can coherently integrate during 100ms on the Galileo pilot channel. In that case, after 1s of total integration, signals at –152dBm can be acquired as shown in Figure 1. It is to be noted that this figure is reached for all the systems whose signals has a pilot channel.

Nominal Accuracy

As far as new systems are considered (Galileo, Mod. GPS), the receiver can tracks the code phase on the pilot channels. 

Nominal values can then be considered for the tracking loop parameters : 

· Coherent integration of 100ms

· Loop Bandwidth : 2Hz

In these conditions, the pseudo range measurements accuracy at –130dBm (40 dBHz), that is to say –133dBm on the pilot channel (37dBHz) is better than 1.2m for a BOC(1,1) signal. This is shown in Figure 2 (for computation method, see [2]).
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Figure 2 : PR Error on BOC(1,1) signal filtered in 4MHz, Bl = 2Hz, Tp = 100ms.
In the proposed test case, no multipath is generated, the ionosphere and troposphere are limited to minimal contribution, and the HDOP is under 1.6.  

In that condition, the nominal accuracy should be less than 10m, 95%.

Multipath scenario

The multipath model is taken identical to the GPS one, but expressing the delay of each tap in m, instead than in chips. This choice is driven by the fact the scenario shall be applicable to any GANSS. 

As far as Galileo is concerned, the multipath should not cause an error superior to 20m on the Pseudo range, better than for GPS C/A.

Taking into account a test case with the same HDOP as the HDOP specified for GPS C/A, the end user error should be better than the end user error specified for GPS C/A : 100m.
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First Modified Section

Annex O (normative):
Minimum Performance Requirements for Assisted Galileo and Additionnal Navigation Satellites Systems (A-GANSS)

This Annex defines the minimum performance requirements for A-GGANSS for MSs that support A-GANSS. It includes the minimum performance requirements for both MS based and MS assisted A‑GANSS terminals. The minimum performances requirements also includes combination of A-GPS and A-GANSS.
O.1
General

O.1.1
Abbreviations

A-GANSS
Assisted Galileo and Additional Navigation Satellites Systems

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

O.1.2
Measurement parameters

O.1.2.1
MS based A-GANSS measurement parameters

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

O.1.2.2
MS assisted A-GANSS measurement parameters

In case of MS-assisted A-GANSS, the measurement parameters are contained in the RRLP GANSS MEASUREMENT INFORMATION IE. The measurement parameters in case of MS-assisted A-GANSS are the MS GANSS Generic Measurement Element. The MS GANSS Measurement parameters (reported in the GANSS Measurement Information IE) that may be combined with MS GPS Code Phase measurements are converted into a horizontal position estimate using the procedure detailed in clause O.7.

O.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 and GANSS Measurement Information, and ending when the MS starts sending the MEASURE POSITION RESPONSE containing the Location Information or the GPS and GANSS 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 GANSS 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 O.3.1.10.
O.1.4
Time assistance

Time assistance is the provision of GANSS Reference time to the MS from the network via RRLP messages. Currently two different GANSS time assistance methods can be provided by the network.

a)
Coarse time assistance is always provided by the network and provides current GANSS time to the MS. The time provided is within (2 seconds of GANSS system time. The GANSS Time Id is identified through the GANSS Time Id filed of the GANSS reference time. In case where several  GANSS are used, only one GANSS Id is used to deceminate the Time of Day.  For all the constellations, the GANSS Time model shall be sent to the MS, in order for the MS to retrieve the Reference time of any GANSS system in the list of system.
b)
Fine time assistance is optionally provided by the network and adds the provision to the MS of the relationship between the selected GANSS system time and the current GSM time. The accuracy of this relationship is (10 (s of the actual relationship. This addresses the case when the network can provide an improved GPS time accuracy. It is signalled to the MS by means of the FNm, TN and BN fields in the Reference Time assistance data IE.

The time of applicability of time assistance is the beginning of the Frame of the message containing the GANSS Reference time.

O.1.4.1
Use of fine time assistance

The use of fine time assistance to improve the GANSS performance of the MS is optional for the MS, even when fine time assistance is signalled by the network. Thus, there are a set minimum performance requirements defined for all MSs and additional minimum performance requirements that are valid for fine time assistance capable MSs only. These requirements are specified in subclause O.2.1.2.

O.1.4.2
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 MEASURE POSITION RESPONSE and the actual position of the MS in the test case considered.

O.2
A-GANSS minimum performance requirements

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

In the following subclauses the minimum performance requirements are based on availability of the assistance data information and messages defined in clauses O.5 and O.6.

O.2.1
Sensitivity

A sensitivity requirement is essential for verifying the performance of A-GANSS receiver in weak 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, when the MS is provided with only coarse time assistance and when it is additionally supplied with fine time assistance.

O.2.1.1
Coarse time assistance

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

Table O.2.1: Test parameters
	Systems
	Parameters
	Unit
	Value

	
	Number of generated satellites
	-
	8

	
	HDOP Range
	-
	1.1 to 1.6

	
	Propagation conditions 
	-
	AWGN

	
	GANSS time assistance error range
	seconds
	(2

	GPS C/A
	Signal for one satellites
	dBm
	-142

	
	Signal for remaining satellites
	dBm
	-147

	Galileo E1, E6, E5a, E5b
	Signal for one satellites
	dBm
	-147

	
	Signal for remaining satellites
	dBm
	-152

	GPS L1C, L2C, L5
	Signal for one satellites
	dBm
	-147

	
	Signal for remaining satellites
	dBm
	-152

	Glonass
	Signal for one satellites
	dBm
	[TBC]

	
	Signal for remaining satellites
	dBm
	[TBC]


M.2.1.1.1
Minimum Requirements (Coarse time assistance)

The minimum performances shall be met for each constellation generated independently, as well as for all the constellation generated in the same signal. For instance, if the MS is compatible with GPS C/A, Galileo E1 and Galileo E5a, then the minimum requirements shall be met in 2 conditions : signal composed with Galileo signals (E1, E6, Ea/b), and signal composed with GPSC/A, Galileo signals, modernized GPS and Glonass signals.
The position estimates shall meet the accuracy and response time specified in table O.2.2.

Table M.2.2: Minimum requirements (coarse time assistance)
	Success rate
	2-D position error
	Max response time

	95 %
	100 m
	20 s


O.2.1.2
Fine time assistance

This requirement is only valid for fine time assistance capable MSs. In this requirement 8 satellites per constellations are generated for the terminal. AWGN channel model is used.

Table O.2.3: Test parameters for fine time assistance capable terminals
	Constellation
	Parameters
	Unit
	Value

	
	Number of generated satellites
	-
	8

	
	HDOP Range
	-
	1.1 to 1.6

	
	Propagation conditions
	-
	AWGN

	
	GPS Coarse time assistance error range
	seconds
	(2

	
	GPS Fine time assistance error range
	(s
	(10

	GPS C/A
	Signal for all satellites
	dBm
	-147

	Galileo (E1, E6, E5)
	Signal for all satellites
	dBm
	-152

	GPS L1C, L2C, L5
	Signal for all satellites
	dBm
	-152

	Glonass
	Signal for all satellites
	dBm
	[TBC]


M.2.1.2.1
Minimum Requirements (Fine time assistance)

The minimum performances shall be met for each constellation generated independently, as well as for all the constellation generated in the same signal. For instance, if the MS is compatible with GPS C/A, Galileo E1 and Galileo E5a, then the minimum requirements shall be met in 2 conditions : signal composed with Galileo signals (E1, E6, Ea/b), and signal composed with GPSC/A, Galileo signals, modernized GPS and Glonass signals.

The position estimates shall meet the accuracy and response time specified in table O.2.4.

Table O.2.4: Minimum requirements for fine time assistance capable terminals
	Success rate
	2-D position error
	Max response time

	95 %
	100 m
	20 s


M.2.2
Nominal Accuracy

Nominal accuracy requirement verifies the accuracy of A-GANSS position estimate in ideal conditions. The primarily aim of the test is 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.

In this requirement 8 satellites are generated for the terminal. AWGN channel model is used.

Table M.2.5: Test parameters
	Constellations
	Parameters
	Unit
	Value

	
	Number of generated satellites
	-
	8

	
	HDOP Range
	-
	1.1 to 1.6

	
	Propagation conditions 
	-
	AWGN

	
	Coarse time assistance error range
	seconds
	(2

	GPS C/A
	Signal for all satellites
	dBm
	-130

	Galileo (E1, E6, E5)
	Signal for all satellites
	dBm
	-130

	Mod. GPS (L1C, L2C, L5)
	Signal for all satellites
	dBm
	-130

	Glonass
	Signal for all satellites
	dBm
	[TBC]


M.2.2.1
Minimum requirements (nominal accuracy)

The minimum performances shall be met for each constellation generated independently, as well as for all the constellation generated in the same signal. For instance, if the MS is compatible with GPS C/A, Galileo E1 and Galileo E5a, then the minimum requirements shall be met in 2 conditions : signal composed with Galileo signals (E1, E6, Ea/b), and signal composed with GPSC/A, Galileo signals, modernized GPS and Glonass signals.

The position estimates shall meet the accuracy and response time requirements in table O.2.6.

Table M.2.6: Minimum requirements
	Constellations
	Success rate
	2-D position error
	Max response time

	Galileo
	95 %
	10 m [TBC]
	20 s

	Mod. GPS
	95%
	10 m [TBC]
	20 s

	GLONASS 
	95%
	30 m [TBC]
	20 s

	All compatible Constellations together
	95%
	Minimum 2-D position error in the list of constellations with which the MS is compatible
	20s


M.2.3
Dynamic Range

The aim of a dynamic range requirement is to ensure that a GNSS receiver performs well when visible satellites have rather different signal levels. Strong satellites are likely to degrade the acquisition of weaker satellites due to their cross‑correlation products. Hence, it is important in this test case to keep use AWGN in order to avoid loosening the requirements due to additional margin because of fading channels. This test case verifies the performance of the first position estimate.
In this requirement 6 satellites are generated for each contellations all together for the terminal. AWGN channel model is used.

Table O.2.7: Test parameters
	Constellations
	Parameters
	Unit
	Value

	
	Number of generated satellites per constellations
	-
	6

	
	HDOP Range
	-
	1.4 to 2.1

	
	GPS Coarse time assistance error range
	seconds
	(2

	
	Propagation conditions
	-
	AWGN

	GPS C/A
	Signal for 1st satellite
	dBm
	-129

	
	Signal for 2nd satellite
	dBm
	-135

	
	Signal for 3rd satellite
	dBm
	-141

	
	Signal for 4th satellite
	dBm
	-147

	
	Signal for 5th satellite
	dBm
	-147

	
	Signal for 6th satellite
	dBm
	-147

	Galileo (all signals)
	Signal for 1st satellite
	dBm
	-129

	
	Signal for 2nd satellite
	dBm
	-135

	
	Signal for 3rd satellite
	dBm
	-141

	
	Signal for 4th satellite
	dBm
	-152

	
	Signal for 5th satellite
	dBm
	-152

	
	Signal for 6th satellite
	dBm
	-152

	Mod. GPS (all signals)
	Signal for 1st satellite
	dBm
	-129

	
	Signal for 2nd satellite
	dBm
	-135

	
	Signal for 3rd satellite
	dBm
	-141

	
	Signal for 4th satellite
	dBm
	-152

	
	Signal for 5th satellite
	dBm
	-152

	
	Signal for 6th satellite
	dBm
	-152

	GLONASS (all signals)
	Signal for 1st satellite
	dBm
	-132

	
	Signal for 2nd satellite
	dBm
	-135

	
	Signal for 3rd satellite
	dBm
	-141

	
	Signal for 4th satellite
	dBm
	-147

	
	Signal for 5th satellite
	dBm
	-147

	
	Signal for 6th satellite
	dBm
	-147

	
	
	
	


M.2.3.1
Minimum requirements (dynamic range)

The position estimates shall meet the accuracy and response time requirements in table O.2.8.

Table M.2.8: Minimum requirements
	Success rate
	2-D position error
	Max response time

	95 %
	100 m
	20 s


O.2.4
Multi-Path scenario

The purpose of the test case is to verify the receiver's tolerance to multipath while keeping the test setup simple. This test case verifies the performance of the first position estimate.

In this requirement 5 satellites are generated for the terminal and for all constellation. Two of the satellites have one tap channel representing Line-Of-Sight (LOS) signal. The three other satellites have two-tap channel, where the first tap represents LOS signal and the second reflected and attenuated signal as specified in Case G1 in subclause O.4.2.

Table O.2.9: Test parameters
	Parameters
	Unit
	Value

	Number of generated satellites (Satellites 1, 2 unaffected by multi-path)

(Satellites 3, 4, 5 affected by multi-path)
	-
	5

	GPS Coarse time assistance error range
	seconds
	(2

	HDOP Range
	-
	1.8 to 2.5

	Satellite 1, 2 signal
	dBm
	-130

	Satellite 3, 4, 5 signal
	dBm
	LOS signal of -130 dBm, multi-path signal of -136 dBm 


O.2.4.1
Minimum Requirements (multi-path scenario)

The position estimates shall meet the accuracy and response time requirements in table O.2.10 for each constellation taken independently. 
Table M.2.10: Minimum requirements
	Constellations/signals
	Success rate
	2-D position error
	Max response time

	Galileo E1
	95 %
	100 m
	20 s

	Galileo E5a, E5b, Ea+b
	95%
	100 m
	20 s

	Mod GPS L1C, 
	95 %
	100 m
	20 s

	Mod GPS L2C, L5
	95 %
	100 m
	20 s

	Glonass
	95%
	200 m
	20 s


O.2.5
Moving scenario and periodic location

This test case only applies to MSs supporting Rel-7 or later Supplementary Services.

The purpose of the test case is to verify the receiver's capability to produce GNSS measurements or location fixes on a regular basis, and to follow when it is located in a vehicle that slows down, turns or accelerates. A good tracking performance is essential for a certain location services. A moving scenario with periodic location is well suited for verifying the tracking capabilities of an A-GNSS receiver in changing MS speed and direction. In the requirement the MS moves on a rectangular trajectory, which imitates urban streets. AWGN channel model is used. This test is not performed as a Time to First Fix (TTFF) test.
In this requirement 5 satellites are generated for the terminal. The MS is requested to use periodic location reporting with a reporting interval of 2 seconds.

The MS moves on a rectangular trajectory of 940 m by 1 440 m with rounded corner defined in figure M.2.1. The initial reference is first defined followed by acceleration to final speed of 100 km/h in 250 m. The MS then maintains the speed for 400 m. This is followed by deceleration to final speed of 25 km/h in 250 m. The MS then turn 90 degrees with turning radius of 20 m at 25 km/h. This is followed by acceleration to final speed of 100 km/h in 250 m. The sequence is repeated to complete the rectangle.

Table M.2.11: Trajectory Parameters
	Parameter
	Distance (m)
	Speed (km/h)

	l11, l15, l21, l25
	20
	25

	l12, l14, l22, l24
	250
	25 to 100 and 100 to 25

	l13
	400
	100

	l23
	900
	100
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Figure O.2.1: Rectangular trajectory of the moving scenario and periodic location test case
Table O.2.12: Test Parameters
	Parameters
	Unit
	Value

	Number of generated satellites per constellations  
	-
	5

	HDOP Range
	-
	1.8 to 2.5

	Propagation condition
	-
	AWGN

	signal for all satellites generated for Galileo E1, E6, E5, Mod. GPS L1C, L2C, L5, Glonass
	dBm
	-130

	
	
	


O.2.5.1
Minimum Requirements (moving scenario and periodic location)

The position estimates shall meet the accuracy requirement of table O.2.13 with the periodic location reporting interval defined in table M.2.13 after the first reported position estimates.

NOTE:
In the actual testing the MS may report error messages until it has been able to acquire GPS measured results or a position estimate. The test equipment shall only consider the first measurement report different from an error message as the first position estimate in the requirement in table M.2.13.

Table M.2.13: Minimum requirements
	Success Rate
	2-D position error
	Periodic location reporting interval

	95 %
	100 m
	2 s


O.3
Test conditions

O.3.1
General

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

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

Table O.3.1: Parameter values

	Information element
	Value (except nominal accuracy test)
	Value (nominal accuracy test)

	Required Response Time
	20s
	20s

	Accuracy
	51.2 m [TBC]
	16 m [TBC]


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

Table O.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


O.3.1.2
Time assistance

For every Test Instance in each test case, the GANSS Reference Time shall have a random offset, relative to GANSS 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.

O.3.1.3
GANSS Reference Time

For every Test Instance in each test case, the GANSS 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.

O.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.

O.3.1.5
Satellite constellation and assistance data

The satellite constellation shall consist of 24 satellites for GPS and Modernized GPS, 27 satellites for Galileo, 24 Satellites for Glonass. Almanac assistance data shall be available for all these satellites. At least 9 of the satellites per constellation 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.

O.3.1.6
Atmospheric delays

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

O.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 GNSS carrier frequency shall be offset by +0.025 PPM.
O.3.1.8
Information elements

The information elements that are available to the MS in all the test cases are listed in clause O.6.

O.3.1.9
GNSS signals

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

O.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 GNSS measurements using the 'new' reference time or reference location or other information.

O.4
Propagation Conditions

O.4.1
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.

O.4.2
Multi-path Case G1

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 GANSS signals are defined in table O.4.1.

Table M.4.1: Case G1

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

	0
	Fd
	Fd / N
	0

	150
	Fd-0.1
	(Fd-0.1) /N
	-6

	NOTE:
Discrete Doppler frequency is used for each tap.


Where N is the ratio between the transmitted carrier frequency of the signals and the transmitted chip rate, e.g. 
	Constellation/signal
	N

	Galileo E1
	1540

	Galielo E5a
	118

	Galileo E5b
	121

	Galileo E6
	226

	GPS L1C
	1540

	GPS L2C
	1200

	GPS L5
	118


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