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<First Changed Section>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

A-GNSS
Assisted Global Navigation Satellite System

A-GPS
Assisted - Global Positioning System

AWGN
Additive White Gaussian Noise

C/A
Coarse/Acquisition

DUT
Device Under Test

ECEF
Earth Centred, Earth Fixed

ECI
Earth-Centered-Inertial

E-SMLC
Enhanced Serving Mobile Location Centre

E-UTRA 
Evolved UMTS Terrestrial Radio Access

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network

eNB
E-UTRAN Node B

FDD
Frequency Division Duplex

GLONASS
GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)

GNSS
Global Navigation Satellite System

GPS
Global Positioning System

GSS
GPS System Simulator

HDOP
Horizontal Dilution Of Precision

ICD
Interface Control Document

IS
Interface Specification

LOS
Line Of Sight

LPP
LTE Positioning Protocol

QZSS
Quasi-Zenith Satellite System

RRC
Radio Resource Control

SBAS
Space Based Augmentation System

SFN
System Frame Number

SS
FDD System simulator

SV
Space Vehicle
TBS
Terrestrial Beacon System
TDD
Time Division Duplex

TLM
TeLeMetry word. It contains an 8-bits preamble (10001011)

TOW
Time Of Week

TTFF
Time To First Fix

UE
User Equipment

WLS
Weighted Least Square

WGS‑84
World Geodetic System 1984

<Next Changed Section>
4.7
UEs supporting multiple constellations

Minimum performance requirements are defined for each global GNSS constellation (GPS, Galileo, Modernized GPS, TBS, and GLONASS). UEs supporting multiple global constellations shall meet the minimum performance requirements for a combined scenario where each UE supported constellation is simulated.

NOTE:
For test cases where signals from “GPS” and “Modernized GPS” are included, “GPS” and “Modernized GPS” are considered as a single constellation, unless otherwise specified.

<Next Changed Section>
4.8
UEs supporting multiple signals

For UEs supporting multiple signals, different minimum performance requirements may be associated with different signals. The satellite simulator shall generate all signals supported by the UE. Signals not supported by the UE do not need to be simulated. The relative power levels of each signal type for each GNSS are defined in Table 4.1. The individual test scenarios in clause 6 define the reference signal power level for each satellite. The power level of each simulated satellite signal type shall be set to the reference signal power level defined in each test scenario in clause 6 plus the relative power level defined in Table 4.1.

Table 4.1: Relative signal power levels for each signal type for each GNSS

	
	Galileo
	GPS/Modernized GPS
	GLONASS
	QZSS
	SBAS
	TBS

	Signal power levels relative to reference power levels
	E1
	0 dB
	L1 C/A
	0 dB
	G1
	0 dB
	L1 C/A
	0 dB
	L1
	0 dB
	TBD
	TBD

	
	E6
	+2 dB
	L1C
	+1.5 dB
	G2
	-6 dB
	L1C
	+1.5 dB
	
	
	
	

	
	E5
	+2 dB
	L2C
	-1.5 dB
	
	
	L2C
	-1.5 dB
	
	
	
	

	
	
	
	L5
	+3.6 dB
	
	
	L5
	+3.6 dB
	
	
	
	


NOTE 1:
For test cases which involve “Modernized GPS”, the satellite simulator shall also generate the GPS L1 C/A signal if the UE supports “GPS” in addition to “Modernized GPS”.

NOTE 2:
The signal power levels in the Test Parameter Tables represent the total signal power of the satellite per channel not e.g. pilot and data channels separately.

<Next Changed Section>
C.2
Multi-path Case

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 GNSS signal are defined in table C.1.

Table C.1: Multipath Case

	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

	X
	Fd - 0.1
	(Fd-0.1) /N
	Y

	NOTE:
Discrete Doppler frequency is used for each tap.


Where the X and Y depends on the GNSS signal type and is shown in Table C.2, and N is the ratio between the transmitted carrier frequency of the signals and the transmitted chip rate as shown in Table C.3 (where k in Table C.3 is the GLONASS frequency channel number). 

Table C.2: Parameter values

	System
	Signals
	X [m]
	Y [dB]

	Galileo
	E1
	125
	-4.5

	
	E5a
	15
	-6

	
	E5b
	15
	-6

	GPS/Modernized GPS
	L1 C/A
	150
	-6

	
	L1C
	125
	-4.5

	
	L2C
	150
	-6

	
	L5
	15
	-6

	GLONASS
	G1
	275
	-12.5

	
	G2
	275
	-12.5

	TBS
	FFS
	FFS
	FFS


Table C.3: Ratio between Carrier Frequency and Chip Rate

	System
	Signals
	N

	Galileo
	E1
	1540

	
	E5a
	115

	
	E5b
	118

	GPS/Modernized GPS
	L1 C/A
	1540

	
	L1C
	1540

	
	L2C
	1200

	
	L5
	115

	GLONASS
	G1
	3135.03 + k ( 1.10

	
	G2
	2438.36 + k ( 0.86

	TBS
	FFS
	FFS


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

