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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.
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[bookmark: _Toc5282110][bookmark: _Toc29812308][bookmark: _Toc29812417][bookmark: _Toc37140288][bookmark: _Toc37140575][bookmark: _Toc37140693][bookmark: _Toc518651944][bookmark: _Toc518651995]3.2	Symbols
For the purposes of the present document, the following symbols apply:
B1I	BeiDou B1I navigation signal with carrier frequency of 1561.098 MHz.
B1C	BeiDou B1C navigation signal with carrier frequency of 1575.420 MHz.
E1	Galileo E1 navigation signal with carrier frequency of 1575.420 MHz.
E5	Galileo E5 navigation signal with carrier frequency of 1191.795 MHz.
E6	Galileo E6 navigation signal with carrier frequency of 1278.750 MHz.
G1	GLONASS navigation signal in the L1 sub-bands with carrier frequencies 1602 MHz ± k  562.5 kHz.
G2	GLONASS navigation signal in the L2 sub-bands with carrier frequencies 1246 MHz ± k  437.5 kHz.
k	GLONASS channel number, k = -7…13.
L1 C/A	GPS or QZSS L1 navigation signal carrying the Coarse/Acquisition code with carrier frequency of 1575.420 MHz.
L1C	GPS or QZSS L1 Civil navigation signal with carrier frequency of 1575.420 MHz.
L2C	GPS or QZSS L2 Civil navigation signal with carrier frequency of 1227.600 MHz.
L5	GPS or QZSS L5 navigation signal with carrier frequency of 1176.450 MHz.
G	Geometry Matrix.

	Measured pseudo-range of satellite i of GNSSm.
W	Weighting Matrix.
[image: ]	Line of sight unit vector from the user to the satellite i of GNSSm.
[image: ]	State vector of user position and clock bias.
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[bookmark: _Toc5282162][bookmark: _Toc29812360][bookmark: _Toc29812469][bookmark: _Toc37140340][bookmark: _Toc37140627][bookmark: _Toc37140745][bookmark: _Toc37140352][bookmark: _Toc37140639][bookmark: _Toc37140757][bookmark: _Toc518652007][bookmark: _Toc5282174][bookmark: _Toc29812372][bookmark: _Toc29812481]B.1.5	Satellite constellation and assistance data
[bookmark: _Toc5282163][bookmark: _Toc29812361][bookmark: _Toc29812470][bookmark: _Toc37140341][bookmark: _Toc37140628][bookmark: _Toc37140746]B.1.5.1	UE supports A-GPS L1 C/A only
In the case of test cases in clause 5 (UE supports A-GPS L1 C/A only), the GPS 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 5 degrees 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 satellites in this sub-set shall all be above 15 degrees elevation with respect to the UE. The HDOP for the test shall be calculated using this sub-set of satellites. The selection of satellites for this sub-set shall be selected consistent with achieving the required HDOP for the test.
[bookmark: _Toc37140342][bookmark: _Toc37140629][bookmark: _Toc37140747]B.1.5.2	UE supports other A-GNSSs
In the case of test cases in clause 6 (UE supports other GNSSs), the satellite constellation shall consist of 35 satellites for BDS (5 GEO, 27 MEO, 3 IGSO); 27 satellites for Galileo; 24 satellites for GLONASS; 27 satellites for GPS/Modernized GPS; 3 satellites for QZSS; 2 satellites for SBAS. Almanac assistance data shall be available for all these satellites. At least 7 of the satellites per BDS, Galileo, GLONASS, GPS/Modernized GPS constellation shall be visible to the UE (that is, above 15 degrees elevation with respect to the UE). At least 1 of the satellites for QZSS shall be within 15 degrees of zenith; and at least 1 of the satellites for SBAS shall be visible to the UE. For BDS with reference location in Asia, at least 1 of the visible satellites shall be a GEO (above 15 degrees elevation with respect to the UE). All other satellite specific assistance data shall be available for all visible satellites. In each test, signals are generated for only 6 satellites (or 7 if SBAS is included). The HDOP for the test shall be calculated using these satellites. The simulated satellites for BDS, Galileo, GLONASS GPS/Modernized GPS shall be selected from the visible satellites for each constellation consistent with achieving the required HDOP for the test. For BDS with reference location in Asia, 1 of the simulated satellites shall be a GEO.
NOTE:	Currently up to 30 BDS satellites (maximum 22 MEO) can be supported.

========================= Fourth Change Request ===========================
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]

	BDS
	B1I
	75
	-4.5

	
	B1C
	75
	-4.5

	Galileo
	E1
	125
	-4.5

	
	E5a
	15
	-6

	
	E5b
	15
	-6

	GLONASS
	G1
	275
	-12.5

	
	G2
	275
	-12.5

	GPS/Modernized GPS
	L1 C/A
	150
	-6

	
	L1C
	125
	-4.5

	
	L2C
	150
	-6

	
	L5
	15
	-6



Table C.3: Ratio between carrier frequency and chip rate
	System
	Signals
	N

	BDS
	B1I
	763

	
	B1C
	770

	Galileo
	E1
	1540

	
	E5a
	115

	
	E5b
	118

	GLONASS
	G1
	3135.03 + k  1.10

	
	G2
	2438.36 + k  0.86

	GPS/Modernized GPS
	L1 C/A
	1540

	
	L1C
	1540

	
	L2C
	1200

	
	L5
	115



The initial carrier phase difference between taps shall be randomly selected between 0 and 2. The initial value shall have uniform random distribution.
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[bookmark: _Toc37140359][bookmark: _Toc37140646][bookmark: _Toc37140764][bookmark: _Toc5282181][bookmark: _Toc29812379][bookmark: _Toc29812488]E.2	GNSS assistance data
a)	GNSS-ReferenceTime IE. This information element is defined in clause 6.5.2.2 of TS 36.355 [3].
Table E.2: GNSS-ReferenceTime IE
	Information Element
	All tests except Sensitivity Fine Time Assistance
	Sensitivity Fine Time Assistance test

	GNSS-ReferenceTime
	
	

	> gnss-SystemTime
	
	

	>> gnss-TimeID
	Yes
	Yes

	>> gnss-DayNumber
	Yes
	Yes

	>> gnss-TimeOfDay
	Yes
	Yes

	>> gnss-TimeOfDayFrac-msec
	Yes
	Yes

	>> notificationOfLeapSecond
	Yes if
gnss-TimeID = ‘glonass’
	Yes if
gnss-TimeID = ‘glonass’

	>> gps-TOW-Assist
	Yes if
gnss-TimeID = ‘gps’
	Yes if
gnss-TimeID = ‘gps’

	> referenceTimeUnc
	Yes
	No

	> gnss-ReferenceTimeForOneCell
	No
	Yes

	>> networkTime
	
	Yes

	>>> secondsFromFrameStructureStart
	
	Yes

	>>> fractionalSecondsFromFrameStructureStart
	
	Yes

	>>> frameDrift
	
	Yes

	>>> cellID
	
	Yes

	>>> CHOICE	eUTRA
	
	

	>>>> physCellId
	
	Yes

	>>>> cellGlobalIdEUTRA
	
	Yes

	>>>> earfcn/earfcn-v9a0
	
	Yes

	>>> CHOICE	nr-r15
	
	

	>>>> nrPhysCellId-r15
	
	Yes

	>>>> nrCellGlobalID-r15
	
	Yes

	>>>> nrARFCN-r15
	
	Yes

	>> referenceTimeUnc
	
	Yes



b)	GNSS-ReferenceLocation IE. This information element is defined in clause 6.5.2.2 of TS 36.355 [3].
Table E.3: GNSS-ReferenceLocation IE
	Name of the IE
	Fields of the IE

	GNSS-ReferenceLocation
	threeDlocation



c)	GNSS-IonosphericModel IE. This information element is defined in clause 6.5.2.2 of TS 36.355 [3].
Table E.4: GNSS-IonosphericModel IE
	Name of the IE
	Fields of the IE

	GNSS-IonosphericModel
	KlobucharModelParameter

	
	NeQuickModelParameter(1)

	
	KlobucharModel2Parameter(2)

	NOTE 1: Only required if GNSSs supported include Galileo.
NOTE 2: Only required if GNSSs supported include BDS B1C.


Table E.4: GNSS-IonosphericModel IE
	Name of the IE
	Fields of the IE

	GNSS-IonosphericModel
	KlobucharModelParameter

	
	NeQuickModelParameter(1)

	NOTE 1: Only required if GNSSs supported include Galileo.



d)	GNSS-TimeModelList IE. This information element is only required for multi system tests, and is defined in clause 6.5.2.2 of TS 36.355 [3].
Table E.5: GNSS-TimeModelList IE
	Name of the IE
	Fields of the IE

	GNSS-TimeModelList
	

	
	gnssTOID
For each GNSS included in the test.

	
	deltaT



e)	GNSS-NavigationModel IE. This information element is defined in clause 6.5.2.2 of TS 36.355 [3].
Table E.6: GNSS-NavigationModel IE
	Name of the IE
	Fields of the IE

	GNSS-NavigationModel
	



Table E.7: GNSS Clock and Orbit Model choices
	GNSS
	Clock and Orbit Model choice

	BDS B1I
	Model-6

	BDS B1C
	Model-7

	Galileo
	Model-1

	GLONASS
	Model-4

	GPS L1 C/A
	Model-2

	Modernized GPS
	Model-3

	QZSS QZS-L1 C/A
	Model-2

	QZSS QZS-L1C/L2C/L5
	Model-3

	SBAS
	Model-5



f)	GNSS-AcquisitionAssistance IE. This information element is defined in clause 6.5.2.2 of TS 36.355 [3].
Table E.8: GNSS-AcquisitionAssistance IE
	Name of the IE
	Fields of the IE

	GNSS-AcquisitionAssistance
	



g)	GNSS-Almanac IE. This information element is defined in clause 6.5.2.2 of TS 36.355 [3].
Table E.9: GNSS-Almanac IE
	Name of the IE
	Fields of the IE

	GNSS-Almanac
	



Table E.10: GNSS Almanac choices
	GNSS
	Almanac Model choice

	BDS
	Model-7

	Galileo
	Model-1

	GLONASS
	Model-5

	GPS L1 C/A
	Model-2

	Modernized GPS
	Model-3, 4

	QZSS QZS-L1 C/A
	Model-2

	QZSS QZS-L1C/L2C/L5
	Model-3, 4

	SBAS
	Model-6



h)	GNSS-UTC-Model IE. This information element is defined in clause 6.5.2.2 of TS 36.355 [3].
Table E.11: GNSS-UTC-Model IE
	Name of the IE
	Fields of the IE

	GNSS-UTC-Model
	



Table E.12: GNSS UTC Model choices
	GNSS
	UTC Model choice

	BDS B1I
	Model-5

	BDS B1C
	Model-2

	Galileo
	Model-1

	GLONASS
	Model-3

	GPS L1 C/A
	Model-1

	Modernized GPS
	Model-2

	QZSS QZS-L1 C/A
	Model-1

	QZSS QZS-L1C/L2C/L5
	Model-2

	SBAS
	Model-4



i)	GNSS-AuxiliaryInformation IE. This information element is defined in clause 6.5.2.2 of TS 36.355 [3].
Table E.13: GNSS-AuxiliaryInformation IE
	Name of the IE
	Fields of the IE

	GNSS-AuxiliaryInformation
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