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<Start of Change 1>
[bookmark: _Toc518651941][bookmark: _Toc35958754][bookmark: _Toc37178362][bookmark: _Toc45833631][bookmark: _Toc75171872][bookmark: _Toc76502557][bookmark: _Toc82892458][bookmark: _Toc89357533]2	References
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.
[1]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[2]	3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception".
[3]	3GPP TS 37.571-1: " User Equipment (UE) conformance specification for UE positioning; Part 1: Terminal conformance".
[4]	3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".
[5]	3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer".
[6]	3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements".
[7]	ETSI TR 102 273-1-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Improvement on Radiated Methods of Measurement (using test site) and evaluation of the corresponding measurement uncertainties; Part 1: Uncertainties in the measurement of mobile radio equipment characteristics; Sub-part 2: Examples and annexes".
[8]	IS-GPS-200, Revision D, Navstar GPS Space Segment/Navigation User Interfaces, March 7th, 2006.
[9]	P. Axelrad, R.G. Brown, "GPS Navigation Algorithms", in Chapter 9 of "Global Positioning System: Theory and Applications", Volume 1, B.W. Parkinson, J.J. Spilker (Ed.), Am. Inst. of Aeronautics and Astronautics Inc., 1996.
[10]	S.K. Gupta, "Test and Evaluation Procedures for the GPS User Equipment", ION-GPS Red Book, Volume 1, p. 119.
[11]	3GPP TS 36.509: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Special conformance testing functions for User Equipment (UE)".
[12]	IS-GPS-705, Navstar GPS Space Segment/User Segment L5 Interfaces, September 22, 2005.
[13]	IS-GPS-800, Navstar GPS Space Segment/User Segment L1C Interfaces, September 4, 2008.
[14]	IS-QZSS, Quasi Zenith Satellite System Navigation Service Interface Specifications for QZSS, Ver.1.1, July 31, 2009.
[15]	Galileo OS Signal in Space ICD (OS SIS ICD), Draft 0, Galileo Joint Undertaking, May 23rd, 2006.
[16]	Global Navigation Satellite System GLONASS Interface Control Document, Version 5.1, 2008.
[17]	Specification for the Wide Area Augmentation System (WAAS), US Department of Transportation, Federal Aviation Administration, DTFA01-96-C-00025, 2001. 
[bookmark: _Hlk45566740][18]	BDS-SIS-ICD-B1I-3.0: "BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1I (Version 3.0)", China Satellite Navigation Office, December 2019.
[19]	3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities".
[20]	IRNSS Signal-In-Space (SPS) Interface Control Document (ICD) for standard positioning service version 1.1, Aug 2017.
[21]	3GPP TS 37.355: "LTE Positioning Protocol (LPP)".
[22]	BDS-SIS-ICD-B1C-1.0: "BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B1C (Version 1.0)", December, 2017.
[23]	BDS-SIS-ICD-B2a-1.0: "BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B2a (Version 1.0)", December, 2017.
[24]	BDS-SIS-ICD-B3I-1.0: "BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B3I (Version 1.0)", February, 2018. 

[bookmark: _Toc518651942][bookmark: _Toc35958755][bookmark: _Toc37178363][bookmark: _Toc45833632][bookmark: _Toc75171873][bookmark: _Toc76502558][bookmark: _Toc82892459][bookmark: _Toc89357534]3	Definitions, symbols and abbreviations
[bookmark: _Toc518651943][bookmark: _Toc35958756][bookmark: _Toc37178364][bookmark: _Toc45833633][bookmark: _Toc75171874][bookmark: _Toc76502559][bookmark: _Toc82892460][bookmark: _Toc89357535]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TS 36.101 [1], 3GPP TS 36.104 [2] and the following apply:
Horizontal Dilution Of Precision (HDOP): 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
[bookmark: _Toc518651944][bookmark: _Toc35958757][bookmark: _Toc37178365][bookmark: _Toc45833634][bookmark: _Toc75171875][bookmark: _Toc76502560][bookmark: _Toc82892461][bookmark: _Toc89357536]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.
B2a	BeiDou B2a navigation signal with carrier frequency of 1176.450 MHz.
B3I	BeiDou B3I navigation signal with carrier frequency of 1268.520 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 or NavIC 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.


<End of Change 1>
<Start of Change 2>
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
	BDS
	NavIC

	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
	L5
	0 dB

	
	
	
	
	
	
	
	
	
	
	
	
	D2
	+5 dB
	
	

	
	E6
	+2 dB
	L1C
	+1.5 dB
	G2
	-6 dB
	L1C
	+1.5 dB
	
	
	B1C
	D1
	0 dB
	
	

	
	E5
	+2 dB
	L2C
	-1.5 dB
	
	
	L2C
	-1.5 dB
	
	
	B2a
	D1
	0 dB
	
	

	
	
	
	L5
	+3.6 dB
	
	
	L5
	+3.6 dB
	
	
	B3I
	D1
	0 dB
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	D2
	+5 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.
NOTE 3:  For test cases which involve "BDS", D1 represents MEO/IGSO satellites for B1I/B3I and B1C/B2a signal types and D2 represents GEO satellites for B1I/B3I signal type.
NOTE 4:	For test cases involving NavIC all satellites are either GEO or IGSO as per ICD [20]
[bookmark: _Hlk6290973]<End of Change 2>
<Start of Change 3>
[bookmark: _Toc518652006][bookmark: _Toc35958819][bookmark: _Toc37178427][bookmark: _Toc45833696][bookmark: _Toc75171937][bookmark: _Toc76502622][bookmark: _Toc82892523][bookmark: _Toc89357598]C.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.
[bookmark: _Toc518652007][bookmark: _Toc35958820][bookmark: _Toc37178428][bookmark: _Toc45833697][bookmark: _Toc75171938][bookmark: _Toc76502623][bookmark: _Toc82892524][bookmark: _Toc89357599]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

	BDS
	B1I
	75
	-4.5

	
	B1C
	75
	-4.5

	
	B2a
	15
	-4.5

	
	B3I
	15
	-4.5



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

	BDS
	B1I
	763

	
	B1C
	770

	
	B2a
	115

	
	B3I
	124



The initial carrier phase difference between taps shall be randomly selected between 0 and 2. The initial value shall have uniform random distribution. 
<End of Change 3>
<Start of Change 4>
[bookmark: _Toc518652013][bookmark: _Toc35958826][bookmark: _Toc37178434][bookmark: _Toc45833703][bookmark: _Toc75171944][bookmark: _Toc76502629][bookmark: _Toc82892530][bookmark: _Toc89357605]E.1	Introduction
This annex defines the assistance data IEs available at the SS in all test cases. The assistance data shall be given for satellites as defined in B.1.5.
The information elements are given with reference to 3GPP TS 36.355 [4], where the details are defined.
Table E.1 defines the assistance data elements which shall be provided to the UE in the tests (steps (d) and (e) in the message sequence according to annexes D.2 and D.3). The assistance data provided depends on the mode being used in the test case, the assistance data supported by the UE (indicated in step (c) in the message sequence according to annexes D.2 and D.3) and the GNSSs supported by the UE. Assistance data IEs not supported by the UE shall not be sent. Assistance data IEs supported by the UE but not listed in Table E.1 shall not be sent.
Table E.1: Assistance Data to be provided to the UE
	Assistance Data IE supported by UE
	Mode used in test case

	
	UE-based
	UE-assisted,
GNSS-AcquisitionAssistance supported by UE
	UE-assisted,
GNSS-AcquisitionAssistance not supported by UE

	GNSS-Reference Time
	Yes
	Yes
	Yes

	GNSS-ReferenceLocation
	Yes
	No
	Yes

	GNSS-IonosphericModel
	Yes
	No
	No

	GNSS-TimeModelList
	Yes(1)
	No
	Yes(1)

	GNSS-NavigationModel
	Yes
	No
	Yes

	GNSS-AcquisitionAssistance
	No
	Yes
	No

	GNSS-Almanac
	No
	No
	Yes

	GNSS-UTC-Model
	Yes(3)
	Yes(3)
	Yes(3)

	GNSS-AuxiliaryInformation
	Yes(2)
	Yes(2)
	Yes(2)

	NOTE 1: In case more than a single GNSS is supported by the UE.
NOTE 2: In case the UE supports GLONASS, or more than one GPS signal, and/or BDS B1C/B2a.
NOTE 3: In case more than a single GNSS is supported by the UE and the UE supports GLONASS.



[bookmark: _Toc518652014][bookmark: _Toc35958827][bookmark: _Toc37178435][bookmark: _Toc45833704][bookmark: _Toc75171945][bookmark: _Toc76502630][bookmark: _Toc82892531][bookmark: _Toc89357606]E.2	GNSS Assistance Data 
a)	GNSS- Reference Time IE. This information element is defined in subclause 6.5.2.2 of 3GPP TS 37.355 [21].
Table E.2: GNSS- Reference Time 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

	>>>> physCellId
	
	Yes

	>>>> cellGlobalIdEUTRA
	
	Yes

	>> referenceTimeUnc
	
	Yes



b)	GNSS-ReferenceLocation IE. This information element is defined in subclause 6.5.2.2 of 3GPP TS 37.355 [21].
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 subclause 6.5.2.2 of 3GPP TS 37.355 [21].
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/B2a.



d)	GNSS-TimeModelList IE. This information element is only required for multi system tests, and is defined in subclause 6.5.2.2 of 3GPP TS 37.355 [21].
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 subclause 6.5.2.2 of 3GPP TS 37.355 [21].
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

	GPS
	Model-2

	Modernized GPS
	Model-3

	GLONASS
	Model-4

	QZSS QZS-L1
	Model-2

	QZSS QZS-L1C/L2C/L5
	Model-3

	SBAS
	Model-5

	Galileo
	Model-1

	BDS B1I/B3I
	Model-6

	BDS B1C/B2a
	Model-7

	NavIC
	Model-8



f)	GNSS-AcquisitionAssistance IE. This information element is defined in subclause 6.5.2.2 of 3GPP TS 37.355 [21].
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 subclause 6.5.2.2 of 3GPP TS 37.355 [21].
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

	GPS
	Model-2

	Modernized GPS
	Model-3,4

	GLONASS
	Model-5

	QZSS QZS-L1
	Model-2

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

	SBAS
	Model-6

	Galileo
	Model-1

	BDS B1I/B3I
	Model-7

	BDS B1C/B2a
	Model-3, 4

	NavIC
	Model-8



h)	GNSS-UTC-Model IE. This information element is defined in subclause 6.5.2.2 of 3GPP TS 37.355 [21].
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

	GPS
	Model-1

	Modernized GPS
	Model-2

	GLONASS
	Model-3

	QZSS QZS-L1
	Model-1

	QZSS QZS-L1C/L2C/L5
	Model-2

	SBAS
	Model-4

	Galileo
	Model-1

	BDS B1I/B3I
	Model-5

	BDS B1C/B2a
	Model-2

	NavIC
	Model-2



i)	GNSS-AuxiliaryInformation IE. This information element is defined in subclause 6.5.2.2 of 3GPP TS 37.355 [21].
Table E.13: GNSS-AuxiliaryInformation IE
	Name of the IE
	Fields of the IE

	GNSS-AuxiliaryInformation
	



<End of Change 4>
image1.wmf
i

GNSS

m

,

r


oleObject1.bin

image2.wmf
i

GNSS

m

,

1


image3.wmf
x


