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[Start of modification]
70.16.2
GNSS test conditions

70.16.2.1
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.

70.16.2.2
GNSS frequency

The GNSS signals shall be transmitted with a frequency accuracy of  ( 0.025 PPM.

70.16.2.3
GNSS 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.

70.16.2.4
GNSS multi-path conditions

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 signals are defined in table 70.16.2.1.

Table 70.16.2.1: Multi-path Conditions for GNSS Signals

	Initial relative Delay
[GNSS chip]
	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 70.16.2.2, and N is the ratio between the transmitted carrier frequency of the signals and the transmitted chip rate as shown in Table 70.16.2.3 (where k in Table 70.16.2.3 is the GLONASS frequency channel number). 

Table 70.16.2.2

	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

	BDS
	B1I
	75
	-4.5


Table 70.16.2.3

	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

	BDS
	B1I
	763


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

70.16.2.5
Mobile stations supporting multiple GNSS signals

For mobile stations supporting multiple GNSS signals, different minimum performance requirements may be associated with different signals. The satellite simulator shall generate all signals supported by the MS. Signals not supported by the MS do not need to be simulated. The relative power levels of each signal type for each GNSS are defined in Table 70.16.2.4. The individual test scenarios 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 plus the relative power level defined in Table 70.16.2.4.

Table 70.16.2.4: Relative signal power levels for each signal type for each GNSS
	
	Galileo
	GPS/Modernized GPS
	GLONASS
	QZSS
	SBAS
	BDS

	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
	B1I
	D1
	0 dB

	
	E6
	+2 dB
	L1C
	+1.5 dB
	G2
	-6 dB
	L1C
	+1.5 dB
	
	
	
	D2
	+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 MS 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.
NOTE 3:  For test cases which involve "BDS", D1 represents MEO/IGSO satellites B1I signal type and D2 represents GEO satellites B1I signal type.
70.16.2.6
GNSS multi System Time Offsets

If more than one GNSS is used in a test, the accuracy of the GNSS-GNSS Time Offsets used at the system simulator shall be better than 3 ns.
[End of modification]
