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[bookmark: _Toc27409607][bookmark: _Toc75463282][bookmark: _Toc83679840][bookmark: _Toc90626166][bookmark: _Toc114859592]1	Scope
The present document specifies the test scenarios and assistance data required for the conformance and minimum performance tests for FDD or TDD mode of UTRA, E-UTRA and NR for the User Equipment (UE) that supports one or more of the defined positioning methods. For UTRA these are Assisted Global Positioning System (A-GPS) and Assisted Global Navigation Satellite System (A-GNSS). For E-UTRA these are A-GNSS, Observed Time Difference of Arrival (OTDOA), Enhanced Cell ID (ECID), Wireless Local Area Network (WLAN), Metropolitan Beacon Systems (MBS) and Bluetooth. For NR these are A-GNSS, Observed Time Difference of Arrival (LTE) (OTDOA (LTE)), Enhanced Cell ID (LTE) (ECID (LTE)), Wireless Local Area Network (WLAN), Metropolitan Beacon Systems (MBS), and Bluetooth, NR Enhanced Cell-ID (NR-ECID), Multiple-Round Trip Time (Multi-RTT), Downlink Angle-of-Departure (DL-AoD) and Downlink Time Difference Of Arrival (DL-TDOA).
The present documents also specifies the GNSS scenario files for the test scenarios defined in TS 36.508 for V2X and aerial testing.
[bookmark: _Toc27409608][bookmark: _Toc75463283][bookmark: _Toc83679841][bookmark: _Toc90626167][bookmark: _Toc114859593]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 unless the context in which the reference is made suggests a different Release is relevant (information on the applicable release in a particular context can be found in e.g. test case title, description or applicability, message description or content).
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[3]	Void
[4]	Void
[5]	Void
[6]	3GPP TS 37.571-1: “User Equipment (UE) conformance specification for UE positioning; Part 1: Terminal conformance”.
[7]	3GPP TS 37.571-2: “User Equipment (UE) conformance specification for UE positioning; Part 2: Protocol conformance”.
[8]	3GPP TS 37.355: " LTE Positioning Protocol (LPP)".
[9]	IS-GPS-200, Revision D, Navstar GPS Space Segment/Navigation User Interfaces, March 7th, 2006.
[10]	IS-GPS-705, Navstar GPS Space Segment/User Segment L5 Interfaces, September 22, 2005.
[11]	IS-GPS-800, Navstar GPS Space Segment/User Segment L1C Interfaces, September 4, 2008.
[12]	IS-QZSS, Quasi Zenith Satellite System Navigation Service Interface Specifications for QZSS, Ver.1.1, July 31, 2009.
[13]	Galileo OS Signal in Space ICD (OS SIS ICD), Issue 1.2, February 2014, European Union.
[14]	Global Navigation Satellite System GLONASS Interface Control Document, Version 5.1, 2008.
[15]	Specification for the Wide Area Augmentation System (WAAS), US Department of Transportation, Federal Aviation Administration, DTFA01-96-C-00025, 2001.
[16]	3GPP TS 25.331: “Radio Resource Control (RRC); Protocol specification”
[17]	STANAG 4294: NATO STANAG 4294. Navstar Global Positioning System (GPS) System Characteristics. 
[18]	3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception".
[19]	3GPP TS 23.032: "Universal Geographical Area Description (GAD)".
[bookmark: Ref7][20]	3GPP TS 36.508: "Common test environments for User Equipment (UE) conformance testing".
[21]	ATIS-0500027: "Recommendations for Establishing Wide Scale Indoor Location Performance", May 2015.
[22]	IEEE 802.11, Part 11: "Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) Specifications".
[23]	Bluetooth Special Interest Group (SIG): “Bluetooth Core Specification v4.2”, December 2014. 
[24]	3GPP TS 38.508-1: "User Equipment (UE) conformance specification; Part 1: Common test environment".
[25]	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.
[26]	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.
[bookmark: _Toc27409609][bookmark: _Toc75463284][bookmark: _Toc83679842][bookmark: _Toc90626168][bookmark: _Toc114859594]3	Definitions, symbols and abbreviations
[bookmark: _Toc27409610][bookmark: _Toc75463285][bookmark: _Toc83679843][bookmark: _Toc90626169][bookmark: _Toc114859595]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 36.101 [2], TS 36.104 [18] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
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: _Toc27409611][bookmark: _Toc75463286][bookmark: _Toc83679844][bookmark: _Toc90626170][bookmark: _Toc114859596]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.
[bookmark: _Toc27409612][bookmark: _Toc75463287][bookmark: _Toc83679845][bookmark: _Toc90626171][bookmark: _Toc114859597]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
A-Galileo	Assisted-Galileo
A-GANSS	Assisted- Galileo and Additional Navigation Satellite Systems
A-GLONASS	Assisted- GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (English: Global Navigation Satellite System)
A-GNSS	Assisted Global Navigation Satellite System
A-GPS	Assisted - Global Positioning System
AP	Access Point
AWGN	Additive White Gaussian Noise
BDS	BeiDou Navigation Satellite System
C/A	Coarse/Acquisition
DL-AoD	Downlink Angle-of-Departure
DL-PRS	Downlink Positioning Reference Signal
DL-TDOA	Downlink Time Difference Of Arrival
DUT	Device Under Test
ECEF	Earth Centred, Earth Fixed
ENB	Evolved Node B
EN-DC	E-UTRA-NR Dual Connectivity
E-UTRA 	Evolved UMTS Terrestrial Radio Access
E-UTRAN	Evolved UMTS Terrestrial Radio Access Network
FDD	Frequency Division Duplex
FFS	For further study
GANSS	Galileo and Additional Navigation Satellite Systems
GEO	Geostationary Earth Orbit
GLONASS	GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (English: Global Navigation Satellite System)
GNSS	Global Navigation Satellite System
GPS	Global Positioning System
GSS	GNSS System Simulator
HDOP	Horizontal Dilution Of Precision
ICD	Interface Control Document
ICS	Implementation Conformance Statement
IS	Interface Specification
LOS	Line Of Sight
LPP	LTE Positioning Protocol
MBS	Metropolitan Beacon System
Multi-RTT	Multi-Round Trip Time
NE-DC	NR-E-UTRA Dual Connectivity
NGEN-DC	NG-RAN E-UTRA-NR Dual Connectivity
NG-RAN	NextGen Radio Access Network
NR	New Radio
NR-DC	NR-NR Dual Connectivity
NR E-CID	NR Enhanced Cell ID (positioning method)
PPM	Parts per million
PRS	Positioning Reference Signal
QZSS	Quasi-Zenith Satellite System
RRC	Radio Resource Control
SBAS	Space Based Augmentation System
SCC	Secondary Component Carrier
SFN	System Frame Number
SS	System simulator
SV	Space Vehicle
SV ID	Space Vehicle Identification
TDD	Time Division Duplex
TOD	Time Of Day
TOW	Time of Week TTFF	Time To First Fix
UE	User Equipment
UTRA	Universal Terrestrial Radio Access
UTRAN	Universal Terrestrial Radio Access Network
WAAS	Wide Area Augmentation System
WGS‑84	World Geodetic System 1984
WLAN	Wireless Local Area Network
[bookmark: _Toc27409613][bookmark: _Toc75463288][bookmark: _Toc83679846][bookmark: _Toc90626172][bookmark: _Toc114859598]4	General
[bookmark: _Toc27409614][bookmark: _Toc75463289][bookmark: _Toc83679847][bookmark: _Toc90626173][bookmark: _Toc114859599]4.1	GPS and GNSS orbital model information, assistance data and assistance data files
The following subclauses 5 and 6 define the GPS and GNSS orbital model information, the assistance data and the assistance data files (subclause 5 only) for the test cases as follows:
Subclause 5.1: data for UTRA A-GPS Signalling test cases defined in TS 37.571-2 [7] subclauses 6.1.1 to 6.1.3.
Subclause 5.2: data for UTRA A-GPS Minimum Performance test cases defined in TS 37.571-1 [6] subclause 5.
Subclause 6.1: data for UTRA, E-UTRA and NR A-GNSS Signalling test cases defined in TS 37.571-2 [7] subclauses 6.2.1 to 6.2.3 and subclauses 7 and 9.
Subclause 6.2: data for UTRA, E-UTRA and NR A-GNSS Minimum Performance test cases defined in TS 37.571-1 [6] subclauses 6, 7 and 13.
For subclause 5 the orbital model information is defined and where appropriate is given in Yuma format in .txt files for each scenario in the appropriate data file specified in Annex A.
For subclause 6 the orbital model information is defined and where appropriate is given in Rinex navigation data file format or Yuma format in .txt files for each scenario in the appropriate data file specified in Annex B.
For subclause 5, where the assistance data is fixed or is not required on a per-satellite basis, then it is defined in the following subclauses. Where assistance data is required on a per-satellite basis, or where the values of the data also vary with time then it is specified in comma-separated-variable files in the appropriate data file specified in Annex A. These files specify the values to be used for each satellite, indexed by satellite PRN or SV ID, and, where applicable, the values to be used indexed by both time and satellite PRN or SV ID.
For subclause 6, the assistance data is defined in the following subclauses.
For the aerial GNSS scenarios defined in TS 36.508 [20], the orbital model information is defined and where appropriate is given in Yuma format in .txt files for each scenario in the appropriate data file specified in Annex B.
[bookmark: _Toc27409615][bookmark: _Toc75463290][bookmark: _Toc83679848][bookmark: _Toc90626174][bookmark: _Toc114859600]4.2	OTDOA assistance data
The following subclause 7 defines the OTDOA assistance data for the test cases as follows:
Subclause 7.1: data for OTDOA Signalling test cases defined in TS 37.571-2 [7]. 
Subclause 7.2: data for OTDOA Measurement test cases defined in TS 37.571-1 [6].
Subclause 7.3: data for OTDOA Measurement test cases for Carrier Aggregation defined in TS 37.571-1 [6].
[bookmark: _Toc27409616][bookmark: _Toc75463291][bookmark: _Toc83679849][bookmark: _Toc90626175][bookmark: _Toc114859601]4.3	MBS scenario and assistance data
The following subclause 8 defines the MBS scenario and assistance data for the test cases as follows:
Subclause 8.1: scenario data for MBS signalling test cases defined in TS 37.571-2 [7]. 
Subclause 8.2: scenario data for MBS performance test cases defined in TS 37.571-1 [6].
Subclause 8.3: assistance data for MBS performance test cases defined in TS 37.571-1 [6] and signalling test cases defined in TS 37.571-2 [7]. 
[bookmark: _Toc27409617][bookmark: _Toc75463292][bookmark: _Toc83679850][bookmark: _Toc90626176][bookmark: _Toc114859602]4.4	WLAN scenario and assistance data
The following subclause 9 defines the WLAN scenario and assistance data for the test cases as follows:
Subclause 9.1: scenario data for WLAN signalling test cases defined in TS 37.571-2 [7]. 
Subclause 9.2: scenario data for WLAN performance test cases defined in TS 37.571-1 [6].
Subclause 9.3: assistance data for WLAN signalling test cases defined in TS 37.571-2 [7]. 
[bookmark: _Toc27409618][bookmark: _Toc75463293][bookmark: _Toc83679851][bookmark: _Toc90626177][bookmark: _Toc114859603]4.5	Bluetooth scenario data
The following subclause 10 defines the Bluetooth scenario for the test cases as follows:
Subclause 10.1: scenario data for Bluetooth signalling test cases defined in TS 37.571-2 [7].
4.6	DL-TDOA scenario data
The following subclause 11 defines the DL-TDOA scenario for the test cases as follows:
Subclause 11.1.2: scenario data for DL-TDOA performance test cases defined in TS 37.571-1 [6].
Subclause 11.2: common scenario data for DL-TDOA performance test cases defined in TS 37.571-1 [6] and signalling test cases defined in TS 37.571-2 [7].
4.7	DL-AoD scenario data
The following subclause 12 defines the DL-AoD scenario for the test cases as follows:
Subclause 12.1: common scenario data for DL-AoD performance test cases defined in TS 37.571-1 [6] and signalling test cases defined in TS 37.571-2 [7].
< Unchanged sections omitted >
[bookmark: _Toc27409656][bookmark: _Toc75463331][bookmark: _Toc83679889][bookmark: _Toc90626215][bookmark: _Toc114859641]6	GNSS information
[bookmark: _Toc27409657][bookmark: _Toc75463332][bookmark: _Toc83679890][bookmark: _Toc90626216][bookmark: _Toc114859642]6.1	GNSS Scenarios and Assistance Data for Assisted GNSS signalling tests
[bookmark: _Toc27409658][bookmark: _Toc75463333][bookmark: _Toc83679891][bookmark: _Toc90626217][bookmark: _Toc114859643]6.1.1	General
This subclause defines the GNSS scenario and the associated assistance data that shall be used where required for UTRA, E-UTRA and NR Assisted GNSS signalling tests defined in TS 37.571-2 [7] subclauses 6.2.1 to 6.2.3 and subclauses 7 and 9.
In all cases the Assistance Data is given in the two necessary formats, RRC format for TS 37.571-2 [7] subclauses 6.2.1 to 6.2.3 and LPP format for TS 37.571-2 [7] subclauses 7 and 9. Other information is also given separately for TS 37.571-2 [7] subclauses 6.2.1 to 6.2.3 and subclauses 7 and 9 where it differs between the subclauses.
The satellite simulator shall generate all the UE supported GNSS satellite signals defined in subclause 6.1.2 and/or shall provide assistance data dependent on the UE capabilities defined in subclause 6.1.3. Note that some tests require assistance data to be provided even though satellite signals are not required.
The A-GNSS signalling test cases may include several sub-test cases dependent on the GNSS supported by the UE. Each sub-test case is identified by a Sub-Test Case Number as defined below. In some cases the detailed assistance data content defined in subclause 6.1.3 depends on the particular sub-test case.
Table 6.1.1-1: Sub-Test Case Number Definition for TS 37.571-2 subclauses 6.2.1 to 6.2.3
	Sub-Test Case Number
	Supported GNSS

	1
	UE supporting A-GLONASS only

	2
	UE supporting A-Galileo only

	3
	UE supporting A-GPS and Modernized GPS only

	4
	UE supporting A-GPS and A-GLONASS only

	8
	UE supporting A-GPS and A-Galileo only

	9
	UE supporting A-BDS only

	10
	UE supporting A-GPS and A-BDS only



Table 6.1.1-2: Sub-Test Case Number Definition for TS 37.571-2 subclauses 7 and 9
	Sub-Test Case Number
	Supported GNSS

	1
	Void

	2
	Void

	3
	Void

	4
	Void

	7
	UE supporting GNSS(1) and OTDOA 

	8
	Void

	9
	Void

	10
	Void

	15
	[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK78]UE supporting GNSS(1)

	25
	UE supporting GNSS(1) (Rel-15 onwards)

	Note 1: The GNSS combination of GPS, GLONASS, Galileo or BDS supported by the UE



The term SV ID used in this subclause is defined as the satellite PRN for GPS, as Code Number for Galileo, as the satellite Slot Number for GLONASS and as the Ranging Code Number for BDS.
[bookmark: _Toc27409659][bookmark: _Toc75463334][bookmark: _Toc83679892][bookmark: _Toc90626218][bookmark: _Toc114859644]6.1.2	GNSS Scenario
Table 6.1.2-0: GNSS Scenarios to be used
	Scenarios
	Condition

	GNSS scenarios from 2020 with the navigation data files defined in Table 6.1.2-1 and Table 6.1.2-2 and the SV IDs defined in Tables 6.1.2-2A to 6.1.2-4
	px_GnssScenario2012 = FALSE

	GNSS scenarios from 2012 with the navigation data files defined in Table 6.1.2-5 and Table 6.1.2-6 and the SV IDs defined in Table 6.1.2-7 and Table 6.1.2-8
	px_GnssScenario2012 = TRUE

	Note: the GNSS scenarios from 2012 may be used until September 2023.



If px_GnssScenario2012 = FALSE, the following GNSS scenario shall be used. The assistance data specified in the following subclauses is consistent with this GNSS scenario:
-	Rinex navigation data files: the required file(s) in the GNSS orbital data sig zip file specified in Annex B are given below.
Table 6.1.2-1: Rinex navigation data files for TS 37.571-2 subclauses 6.2.1 to 6.2.3
	Sub-Test Case Number
	Rinex navigation datafile(s)

	1
	Sig GNSS GLONASS 2020_9_17 Rinex.txt 

	2
	Sig GNSS Galileo 2020_9_17 Rinex.txt 

	3
	Sig GNSS GPS 2020_9_17 Rinex.txt 

	4
	Sig GNSS GPS 2020_9_17 Rinex.txt and Sig GNSS GLONASS 2020_9_17 Rinex.txt

	8
	Sig GNSS GPS 2020_9_17 Rinex.txt and Sig GNSS Galileo 2020_9_17 Rinex.txt

	9
	Sig GNSS BDS 2020_9_17 Rinex.txt

	10
	Sig GNSS GPS 2020_9_17 Rinex.txt and Sig GNSS BDS 2020_9_17 Rinex.txt



Table 6.1.2-2: Rinex navigation data files for TS 37.571-2 subclauses 7 and 9
	Sub-Test Case Number
	GNSS supported by the UE
	Rinex navigation datafile(s) (1)

	7
	[FFS]
	[FFS]

	15, 25
	GPS
	Sig GNSS GPS 2020_9_17 Rinex.txt 

	
	GLONASS
	Sig GNSS GLONASS 2020_9_17 Rinex.txt 

	
	Galileo
	Sig GNSS Galileo 2020_9_17 Rinex.txt 

	
	BDS
	Sig GNSS BDS 2020_9_17 Rinex.txt

	Note 1: Where the UE supports more than one GNSS then all the relevant Rinex navigation data files are used



-	UE location and Reference location: Static at latitude: 35 degrees 44 minutes 39.432 seconds north, longitude: 139 degrees 40 minutes 48.633 seconds east, (Tokyo Japan), height: = 300m.
-	Nominal start time: 17th September 2020 23:40:00  (GPS time).
-	The visible satellites available for simulation and for which Assistance Data (other than Almanac) shall be generated are given in Table 6.1.2-2A.
Table 6.1.2-2A: SV IDs of Visible satellites
	GNSS
	SV IDs of Visible satellites

	GPS
	3, 4, 6, 17, 19, 28

	GLONASS
	3, 4, 5, 10, 18, 19

	Galileo
	3, 5, 13, 15, 21, 27

	BDS
	38, 40, 42, 43, 59, 60



-	For BDS, the satellite types are given in Table 6.1.2-2B
Table 6.1.2-2B: BDS satellite types
	BDS Satellite type
	SV IDs of Satellites

	GEO
	59, 60

	IGSO
	38, 40

	MEO
	42, 43 



-	The visible satellites to be simulated in each sub-test case are given  in Table 6.1.2-3 and Table 6.1.2-4
Table 6.1.2-3: Satellites to be simulated for TS 37.571-2 subclauses 6.2.1 to 6.2.3
	Sub-Test Case Number
	SV IDs of Satellites to be simulated

	1
	3, 4, 5, 10, 18, 19 (GLONASS)

	2
	3, 5, 13, 15, 21, 27 (Galileo)

	3
	3, 4, 6, 17, 19, 28 (GPS) (Note)

	4
	GPS: 3, 4, 6, 28. GLONASS: 5, 16, 18, 19.

	8
	GPS: 3, 4, 6, 28. Galileo: 3, 5, 13, 21.

	9
	38, 40, 42, 43, 59, 60 (BDS)

	10
	GPS: 3, 4, 6, 28. BDS: 38, 40, 59, 60.

	Note: For this sub-test the satellite simulator shall generate all the GPS signals supported by the UE for all the simulated satellites.



Table 6.1.2-4: Satellites to be simulated for TS 37.571-2 subclauses 7 and 9
	Sub-Test Case Number
	GNSS supported by the UE
	SV IDs of Satellites to be simulated

	7
	[FFS]
	[FFS]

	15, 25 (Note)
	GPS
	3, 4, 6, 17, 19, 28

	
	GLONASS
	3, 4, 5, 10, 18, 19

	
	Galileo
	3, 5, 13, 15, 21, 27

	
	BDS
	38, 40, 42, 43, 59, 60

	Note: For this sub-test the satellite simulator shall generate all the GNSS signals supported by the UE for all the simulated satellites.



If px_GnssScenario2012 = TRUE, the following GNSS scenario shall be used. The assistance data specified in the following subclauses is consistent with this GNSS scenario:
-	Yuma Almanac data: the required file(s) in the GNSS data sig zip file specified in Annex B are given below.
Table 6.1.2-5: Yuma / AGL Almanac data files for TS 37.571-2 subclauses 6.2.1 to 6.2.3
	Sub-Test Case Number
	Yuma / AGL file(s)

	1
	Sig GNSS 1-1 AGL.txt 

	2
	Sig GNSS 1-2 Yuma.txt 

	3
	Sig GNSS 1-3 Yuma.txt 

	4
	Sig GNSS 1-3 Yuma.txt and Sig GNSS 1-1 AGL.txt

	8
	Sig GNSS 1-3 Yuma.txt and Sig GNSS 1-2 Yuma.txt

	9
	Sig GNSS 1-9 Yuma.txt

	10
	Sig GNSS 1-3 Yuma.txt and Sig GNSS 1-9 Yuma.txt



Table 6.1.2-6: Yuma / AGL Almanac data files for TS 37.571-2 subclauses 7 and 9
	Sub-Test Case Number
	GNSS supported by the UE
	Yuma / AGL file(s) (1)

	7
	[FFS]
	[FFS]

	15, 25
	GPS
	Sig GNSS 1-3 Yuma.txt 

	
	GLONASS
	Sig GNSS 1-1 AGL.txt 

	
	Galileo
	Sig GNSS 1-2 Yuma.txt 

	
	BDS
	Sig GNSS 1-9 Yuma.txt

	Note 1: Where the UE supports more than one GNSS then all the relevant Yuma / AGL data files are used



-	UE location and Reference location:
Static at latitude: 35 degrees 44 minutes 39.432 seconds north, longitude: 139 degrees 40 minutes 48.633 seconds east, (Tokyo Japan 2012), height: = 300m.
-	Nominal start time: 
1st January 2012 00:31:00 (GPS time).
-	Visible satellites simulated are given below
Table 6.1.2-7: Satellites to be simulated for TS 37.571-2 subclauses 6.2.1 to 6.2.3
	Sub-Test Case Number
	SV IDs of Satellites to be simulated

	1
	3, 4, 9, 10, 18, 20 

	2
	 5, 10, 11, 18, 19, 20

	3
	1, 11, 17, 20, 23, 28 (Note)

	4
	GPS: 1, 17, 20, 28. GLONASS: 3, 10, 18, 20

	8
	GPS: 1, 17, 20, 28. Galileo: 5, 10, 11, 18.

	9
	1, 2, 7, 18, 21, 27

	10
	GPS: 1, 17, 20, 28. BDS: 1, 7, 18, 21.

	Note: For this sub-test the satellite simulator shall generate all the GPS signals supported by the UE for all the simulated satellites.



Table 6.1.2-8: Satellites to be simulated for TS 37.571-2 subclauses 7 and 9
	Sub-Test Case Number
	GNSS supported by the UE
	SV IDs of Satellites to be simulated

	7
	[FFS]
	[FFS]

	15, 25 (Note)
	GPS
	1, 11, 17, 20, 23, 28

	
	GLONASS
	3,4,9,10,18,20

	
	Galileo
	5,10,11,18,19,20

	
	BDS
	1,2,7,18,21,27

	Note: For this sub-test the satellite simulator shall generate all the GNSS signals supported by the UE for all the simulated satellites.



-	Ionospheric model: see values in subclause 6.1.3
-	The levels of the simulated satellites shall all be at -125dBm +/- 6dB
< Unchanged sections omitted >
[bookmark: _Toc27409720][bookmark: _Toc75463395][bookmark: _Toc83679954][bookmark: _Toc90626280][bookmark: _Toc114859706]8	MBS information
[bookmark: _Toc27409721][bookmark: _Toc75463396][bookmark: _Toc83679955][bookmark: _Toc90626281][bookmark: _Toc114859707]8.1	Scenario for MBS signalling tests
[bookmark: _Toc27409722][bookmark: _Toc75463397][bookmark: _Toc83679956][bookmark: _Toc90626282][bookmark: _Toc114859708]8.1.1	Introduction
This clause defines the Metropolitan Beacon System (MBS) scenario that shall be used where required for E-UTRA and NR MBS signalling tests defined in TS 37.571-2 [7] clauses 7 and 9.
The beacon simulator shall generate all the UE supported MBS beacon signals defined in subclause 8.1.2.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The MBS sub-test case is identified by a Sub-Test Case Number 12 for Rel-13 only and, Sub-Test Case Number 16 for Rel-14 onwards and Sub-Test Case Number 23 for Rel-16 onwards as defined in Table 8.1.1-1.
Table 8.1.1-1: Sub-Test Case Number Definition for TS 37.571-2 clauses 7 and 9
	Sub-Test Case Number
	Supported Positioning Method

	12
	UE supporting MBS (Rel-13 only)

	16
	UE supporting MBS (Rel-14 onwards)

	23
	UE supporting MBS (Rel-16 onwards)

	NOTE:	Metropolitan Beacon System (MBS) is a specific type of Terrestrial Beacon System (TBS) [21]



[bookmark: _Toc27409723][bookmark: _Toc75463398][bookmark: _Toc83679957][bookmark: _Toc90626283][bookmark: _Toc114859709]8.1.2	MBS Signalling Scenario
The following MBS scenario shall be used:
-	Simulated UE location for Rel-13 only: not applicable, for Rel-14 onwards: Latitude: 37.787528º, Longitude: -122.40337	13º, Altitude: 13 m
-	The levels of the simulated beacons shall all be at the power levels shown in Table 8.1.2-1 +/- 6dB
Table 8.1.2-1: General test parameters for the beacons to be simulated for TS 37.571-2 clauses 7 and 9
	Parameter
	Unit
	Value
	Comment

	Number of Beacons
	
	4
	Beacons 1 to 4. Transmitted in the first four consecutive beacon slots in the MBS beacon transmission period. Other slots contain no simulated beacons. 

	Centre Frequency
	MHz
	925.977
	

	RF Channel
	
	AWGN 
	

	MBS Beacon Configuration
	
	TB1 (2 MHz)
	For details see [21]

	MBS Packet Type
	
	Type 2
	For details see [21]

	Beacon PN Code
	Integer
	Chosen for each beacon from the PN code list for TB1
	Each of the 4 beacons uses a different PN code. For details see [21]

	Transmit power
	dBm
	-90
	



Table 8.1.2-2: MBS Beacon Payload fields and code phase delay for the beacons to be simulated for TS 37.571-2 clauses 7 and 9
	Beacon
	MBS Tx ID [21]
	Slot Index [21]
	All Other fields [21]
	Code phase delay (ms)

	1
	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)
	0

	2
	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)
	0

	3
	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)
	0

	4
	Equal to Slot number
	Equal to Slot number
	min value
(bit_value = 0)
	0

	Note: bit_value is the conversion of the binary number represented by the corresponding bits in the payload to decimal.



[bookmark: _Toc27409724][bookmark: _Toc75463399][bookmark: _Toc83679958][bookmark: _Toc90626284][bookmark: _Toc114859710]8.2	Scenario for MBS performance tests
The Metropolitan Beacon System (MBS) scenario that shall be used for E-UTRA and NR MBS performance tests is defined in TS 37.571-1 [6] clause 11.
[bookmark: _Toc27409725][bookmark: _Toc75463400][bookmark: _Toc83679959][bookmark: _Toc90626285][bookmark: _Toc114859711]8.3	MBS Assistance Data (Release 14 onwards)
[bookmark: _Toc27409726][bookmark: _Toc75463401][bookmark: _Toc83679960][bookmark: _Toc90626286][bookmark: _Toc114859712]8.3.1	Introduction
This subclause defines the Metropolitan Beacon System (MBS) Assistance Data that shall be used where required for the MBS measurement tests defined in TS 37.571-1 [6] clause 11 and E-UTRA and NR MBS signalling tests defined in TS 37.571-2 [7] clauses 7 and 9.
[bookmark: _Toc27409727][bookmark: _Toc75463402][bookmark: _Toc83679961][bookmark: _Toc90626287][bookmark: _Toc114859713]8.3.2	MBS Almanac Assistance Data for signalling tests
MBS almanac assistance data is used in the MBS UE-based signalling tests as indicated in TS 37.571-2 [7]. The following fields shall be included in the MBS almanac assistance data (MBS-AlmanacAssistance-r14).
Table 8.3.2-1: MBS-AlmanacAssistance-r14 values
	Information Element
	Units
	Value/remark
	Release

	transmitterID-r14
	Integer
	Any value 0 to 32777 
	Rel-14 onwards

	transmitterLatitude-r14
	degrees
	See Table 8.3.2-2 
	Rel-14 onwards

	transmitterLongitude-r14
	degrees
	See Table 8.3.2-2 
	Rel-14 onwards

	transmitterAltitude-r14
	meters
	See Table 8.3.2-2 
	Rel-14 onwards

	timeCorrection-r14
	ns
	See Table 8.3.2-2 
	Rel-14 onwards



Table 8.3.2-2: MBS-AlmanacAssistance-r14 beacon details
	Beacon number
	Latitude
	Longitude
	Altitude
	Time Correction

	Beacon 1
	37.78670
	-122.40324
	92.22
	0

	Beacon 2
	37.79132
	-122.39822
	130.79
	0

	Beacon 3
	37.78915
	-122.40676
	52.49
	0

	Beacon 4
	37.78554
	-122.39800
	66.70
	0



[bookmark: _Toc27409728][bookmark: _Toc75463403][bookmark: _Toc83679962][bookmark: _Toc90626288][bookmark: _Toc114859714]8.3.3	MBS Acquisition Assistance Data for signalling and measurement tests
MBS acquisition assistance data is used in the MBS signalling tests as indicated in TS 37.571-2 [7] clauses 7 and 9 and the MBS measurement tests as indicated in TS 37.571-1 [6] clause 11. The following fields shall be included in the MBS acquisition assistance data (MBS-AcquisitionAssistance-r14).
Table 8.3.3-1: MBS-AcquisitionAssistance-r14 values
	Information Element
	Units
	Value/remark
	Release

	transmitterID-r14
	Integer
	Any value 0 to 32777
	Rel-14 onwards

	mbsConfiguration-r14
	
	tb1 for TB1 beacon parameters and tb2 for TB2 beacon parameters
	Rel-14 onwards

	pnCodeIndex-r14
	Integer
	Any value 1 to 128
	Rel-14 onwards

	freq-r14
	Hz
	925977000 for tb1 or 924442000 for tb2
	Rel-14 onwards



< Unchanged sections omitted >
[bookmark: _Toc114859725]11	DL-TDOA information
[bookmark: _Toc114859726]11.1	DL-TDOA Assistance data for DL-TDOA measurement tests
[bookmark: _Toc114859727]11.1.1	General
[bookmark: OLE_LINK52][bookmark: OLE_LINK53]This subclause defines the DL-TDOA assistance data that shall be used for the DL-TDOA measurement tests defined in TS 37.571-1 [6].
[bookmark: _Toc114859728]11.1.2	DL-TDOA Assistance Data
This subclause defines the DL-TDOA assistance data elements which shall be provided to the UE in the DL-TDOA measurement tests defined in TS 37.571-1 [6].
Table 11.1.2-1: Sequence data values for 13 instances of sequence for test case 14.2.1
	Cell
	Value physCellId
	Value cellidentity 
	Value PRS muting info
	Value PRS RE offset
	Value expectedRSTD
	Comment

	
	
	Value eNB ID
	Value Cell Identity
	
	
	
	

	Dummy cell
	1
	'0000 0000 0000 0000 0001'B
	'0000 0001'B
	‘01’
	0
	0
	

	Dummy cell
	2
	'0000 0000 0000 0000 0001'B
	'0000 0010'B
	‘10’
	1
	23
	

	Dummy cell
	7
	'0000 0000 0000 0000 0010'B
	'0000 0011'B
	‘01’
	0
	46
	

	Dummy cell
	8
	'0000 0000 0000 0000 0010'B
	'0000 1000'B
	‘10’
	1
	0
	

	Dummy cell
	10
	'0000 0000 0000 0000 0101'B
	'0000 1010'B
	‘01’
	0
	23
	

	Dummy cell
	11
	'0000 0000 0000 0000 0110'B
	'0000 1011'B
	‘10’
	1
	15
	

	Dummy cell
	16
	'0000 0000 0000 0000 0010'B
	'0001 0000'B
	‘01’
	0
	0
	

	Dummy cell
	111
	'0000 0000 0000 0000 1100'B
	'0110 1111'B
	‘10’
	1
	23
	

	Dummy cell
	118
	'0000 0000 0000 0000 1111'B
	‘0111 0110’B
	‘01’
	0
	0
	

	Dummy cell
	119
	'0000 0000 0000 0000 1110'B
	‘0111 0111’B
	‘10’
	1
	46
	

	Dummy cell
	120
	'0000 0000 0000 0000 1111'B
	‘0111 1000’B
	‘01’
	0
	0
	

	Dummy cell
	122
	'0000 0000 0000 0000 1010'B
	‘0111 1010’B
	‘10’
	1
	23
	

	Dummy cell
	125
	'0000 0000 0000 0000 1011'B
	‘0111 1101’B
	‘01’
	0
	23
	



Table 11.1.2-2: Sequence data values for 6 instances of sequence for test case 14.2.2 for the first PFL
	Cell
	Value physCellId
	Value cellidentity 
	Value PRS muting info
	Value PRS RE offset
	Value expectedRSTD
	Comment

	
	
	Value eNB ID
	Value Cell Identity
	
	
	
	

	Dummy cell
	1
	'0000 0000 0000 0000 0001'B
	'0000 0001'B
	‘01’
	0
	0
	

	Dummy cell
	2
	'0000 0000 0000 0000 0001'B
	'0000 0010'B
	‘10’
	1
	23
	

	Dummy cell
	7
	'0000 0000 0000 0000 0010'B
	'0000 0011'B
	‘01’
	0
	46
	

	Dummy cell
	8
	'0000 0000 0000 0000 0010'B
	'0000 1000'B
	‘10’
	1
	0
	

	Dummy cell
	10
	'0000 0000 0000 0000 0101'B
	'0000 1010'B
	‘01’
	0
	23
	

	Dummy cell
	11
	'0000 0000 0000 0000 0110'B
	'0000 1011'B
	‘10’
	1
	15
	



Table 11.1.2-3: Sequence data values for 7 instances of sequence for test case 14.2.2 for the second PFL
	Cell
	Value physCellId
	Value cellidentity
	Value PRS muting info
	Value PRS RE offset
	Value expectedRSTD
	Comment

	
	
	Value eNB ID
	Value Cell Identity
	
	
	
	

	Dummy cell
	16
	'0000 0000 0000 0000 0010'B
	'0001 0000'B
	‘01’
	0
	0
	

	Dummy cell
	111
	'0000 0000 0000 0000 1100'B
	'0110 1111'B
	‘10’
	1
	23
	

	Dummy cell
	118
	'0000 0000 0000 0000 1111'B
	‘0111 0110’B
	‘01’
	0
	0
	

	Dummy cell
	119
	'0000 0000 0000 0000 1110'B
	‘0111 0111’B
	‘10’
	1
	46
	

	Dummy cell
	120
	'0000 0000 0000 0000 1111'B
	‘0111 1000’B
	‘01’
	0
	0
	

	Dummy cell
	122
	'0000 0000 0000 0000 1010'B
	‘0111 1010’B
	‘10’
	1
	23
	

	Dummy cell
	125
	'0000 0000 0000 0000 1011'B
	‘0111 1101’B
	‘01’
	0
	23
	


11.2	ReferencePoint and RelativeLocation
This subclause defines the reference point and relative location information elements which shall be provided to the UE in the UE-based DL-TDOA measurement tests defined in TS 37.571-1 [6] and signalling tests defined in TS 37.571-2 [7].
Table 11.2-1: ReferencePoint
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

	ReferencePoint-r16 ::= SEQUENCE {
	
	
	

	  referencePointGeographicLocation-r16 CHOICE {
	
	
	

	    ha-location3D-r16 SEQUENCE {
	
	
	

	      degreesLatitude-r15
	852891909
	35.744287
	

	      degreesLongitude-r15
	1666449411
	139.680176
	

	      altitude-r15
	38400
	300 m
	

	      uncertaintySemiMajor-r15
	2
	
	

	      uncertaintySemiMinor-r15
	2
	
	

	      orientationMajorAxis-r15
	0
	
	

	      horizontalConfidence-r15
	68
	
	

	      uncertaintyAltitude-r15
	2
	
	

	      verticalConfidence-r15
	68
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 11.2-2: RelativeLocation for NR Cell 2
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

	RelativeLocation-r16 ::= SEQUENCE {
	
	
	

	  milli-arc-second-units-r16
	mas30
	
	

	[bookmark: OLE_LINK37][bookmark: OLE_LINK38]  height-units-r16
	m
	
	

	  delta-latitude-r16 SEQUENCE {
	
	
	

	    delta-Latitude-r16
	250
	
	

	    coarse-delta-Latitude-r16
	0
	
	

	  }
	
	
	

	  delta-longitude-r16 SEQUENCE {
	
	
	

	    delta-Longitude-r16
	250
	
	

	    coarse-delta-Longitude-r16
	0
	
	

	  }
	
	
	

	  delta-height-r16 SEQUENCE {
	
	
	

	    delta-Height-r16
	0
	
	

	    coarse-delta-Height-r16
	0
	
	

	  }
	
	
	

	  locationUNC-r16 SEQUENCE {
	
	
	

	    horizontalUncertainty-r16
	2
	
	

	    horizontalConfidence-r16
	68
	
	

	    verticalUncertainty-r16
	2
	
	

	    verticalConfidence-r16
	68
	
	

	  }
	
	
	

	}
	
	
	



Table 11.2-3: RelativeLocation for NR Cell 3
	Derivation Path: 37.355 clause 6.4.3

	Information Element
	Value/remark
	Comment
	Condition

	RelativeLocation-r16 ::= SEQUENCE {
	
	
	

	  milli-arc-second-units-r16
	mas30
	
	

	  height-units-r16
	m
	
	

	  delta-latitude-r16 SEQUENCE {
	
	
	

	    delta-Latitude-r16
	250
	
	

	    coarse-delta-Latitude-r16
	0
	
	

	  }
	
	
	

	  delta-longitude-r16 SEQUENCE {
	
	
	

	    delta-Longitude-r16
	250
	
	

	    coarse-delta-Longitude-r16
	0
	
	

	  }
	
	
	

	  delta-height-r16 SEQUENCE {
	
	
	

	    delta-Height-r16
	0
	
	

	    coarse-delta-Height-r16
	0
	
	

	  }
	
	
	

	  locationUNC-r16 SEQUENCE {
	
	
	

	    horizontalUncertainty-r16
	2
	
	

	    horizontalConfidence-r16
	68
	
	

	    verticalUncertainty-r16
	2
	
	

	    verticalConfidence-r16
	68
	
	

	  }
	
	
	

	}
	
	
	



12	DL-AoD information
12.1	ReferencePoint and RelativeLocation
The reference point and relative location information elements which shall be provided to the UE in the UE-based DL-AoD measurement tests defined in TS 37.571-1 [6] and signalling tests defined in TS 37.571-2 [7] are the same as those defined in clause 11.2.
