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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

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
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
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
4
General
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 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.

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 or Annex B.

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 or Annex B. 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. 

NEXT CHANGED SECTION
6.2
GNSS Scenarios and Assistance Data for Assisted GNSS Minimum Performance tests

6.2.1
General

This subclause defines the GNSS scenarios and assistance data IEs which shall be available for use as specified in all UTRA, E-UTRA and NR A-GNSS Minimum Performance test cases defined in TS 37.571-1 [6] subclauses 6, 7 and 13.

Subclauses 6.2.2 and 6.2.3 list the assistance data IEs required for minimum performance testing of UE-based mode, and subclauses 6.2.4 and 6.2.5 list the assistance data available for minimum performance testing of UE-assisted mode. Subclause 6.2.7 lists the values of the assistance data IE fields for all minimum performance testing.
In all cases the Assistance Data is given in the two necessary formats, RRC format for TS 37.571-1 [6] subclause 6 and LPP format for TS 37.571-1 [6] subclauses 7 and 13. Other information is also given separately for TS 37.571-1 [6] subclauses 6, 7 and 13 where it differs between the subclauses.

The A-GNSS minimum performance requirements are defined by assuming that all relevant and valid assistance data is received by the UE in order to perform GNSS measurements and/or position calculation. This subclause does not include nor consider delays occurring in the various signalling interfaces of the network. 

The term SV ID used in this subclause is defined as the satellite PRN for GPS/Modernized GPS, as Code Number for Galileo, as the satellite Slot Number for GLONASS and as the Ranging Code Number for BDS.
6.2.1.1
Satellite constellations and assistance data for A-GNSS minimum performance testing

For all Assisted GNSS minimum performance tests defined in TS 37.571-1 [6] subclause 6 and for all Assisted GNSS minimum performance Sub-Test Case Numbers except Number 1 defined in TS 37.571-1 [6] subclauses 7 and 13, the satellite constellation shall consist of 24 satellites for GLONASS; 27 satellites for GPS/Modernized GPS and Galileo; 5 GEO, 3 IGSO and 22 MEO Satellites for BDS; 3 satellites for QZSS; and 2 satellites for SBAS. Almanac assistance data shall be available for all these satellites. At least 7 of the satellites per GPS/Modernized GPS, Galileo, GLONASS or BDS 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. 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 GPS/Modernized GPS, Galileo, GLONASS and BDS shall be selected from the visible satellites for each constellation, consistent with achieving the required HDOP for the test.

For Assisted GNSS minimum performance Sub-Test Case Number 1 defined in TS 37.571-1 [6] subclauses 7 and 13, the satellite constellations for minimum performance testing 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. 
6.2.1.2
GNSS Scenarios for A-GNSS minimum performance testing

This subclause defines the GNSS scenarios that shall be used for all Assisted GNSS minimum performance tests defined in TS 37.571-1 [6] subclauses 6, 7 and 13.

The GNSS scenarios achieve the required HDOP for the Test Cases and they also satisfy the requirement that for each test instance the reference location shall change sufficiently such that the UE shall have to use the new assistance data.

The viable running time during which the scenario maintains the required HDOP or HDOPs is given. Once this time has been reached the scenario shall be restarted from its nominal start time.

The test cases include 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. For each GNSS scenario the parameters that vary with the sub-test are given for each sub-test.
Table 6.2.1.2-1: Sub-Test Case Number Definition for TS 37.571-1 subclause 6
	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 6.2.1.2-2: Sub-Test Case Number Definition for TS 37.571-1 subclauses 7 and 13
	Sub-Test Case Number
	Supported GNSS

	1
	UE supporting A-GPS L1 C/A only

	2
	UE supporting A-GLONASS only

	3
	UE supporting A-Galileo only

	4
	UE supporting A-GPS and Modernized GPS only

	5
	UE supporting A-GPS and A-GLONASS only (Note)

	8
	UE supporting A-GPS and A-Galileo only (Note)

	9
	UE supporting A-BDS only

	10
	UE supporting A-GPS and A-BDS only (Note)

	11
	UE supporting A-GPS and A-GLONASS and A-BDS only (Note)

	12
	UE supporting A-GPS and A-Galileo and A-GLONASS only (Note)

	13
	UE supporting A-GPS and A-Galileo and A-BDS only (Note)

	Note: "GPS" here means GPS L1 C/A, Modernized GPS, or both, dependent on UE capabilities.


6.2.1.2.1
GNSS Scenario #1

The following GNSS scenario #1 shall be used during the TTFF tests defined in TS 37.571-1 [6] subclauses 6, 7 and 13 with the exception of the Nominal Accuracy test. The assistance data specified in the following subclauses for GNSS scenario #1 is consistent with this GNSS scenario.

Yuma / AGL Almanac data: the required file(s) in the GNSS data perf zip file specified in Annex B are given below.

Table 6.2.1.2.1-1: Yuma / AGL Almanac data files for TS 37.571-1 subclause 6
	Sub-Test Case Number
	Yuma / AGL file(s)

	1
	Perf GNSS 1-1 AGL.txt 

	2
	Perf GNSS 1-2 Yuma.txt 

	3
	Perf GNSS 1-3 Yuma.txt 

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

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

	9
	Perf GNSS 1-9 Yuma.txt

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


Table 6.2.1.2.1-2: Yuma / AGL Almanac data files for TS 37.571-1 subclauses 7 and 13
	Sub-Test Case Number
	Yuma / AGL file(s)

	1
	Perf GNSS 1-3 Yuma.txt 

	2
	Perf GNSS 1-1 AGL.txt 

	3
	Perf GNSS 1-2 Yuma.txt 

	4
	Perf GNSS 1-3 Yuma.txt 

	5
	Perf GNSS 1-3 Yuma.txt and Perf GNSS 1-1 AGL.txt

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

	9
	Perf GNSS 1-9 Yuma.txt

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

	11
	Perf GNSS 1-3 Yuma.txt and Perf GNSS 1-1 AGL.txt and Perf GNSS 1-9 Yuma.txt

	12
	Perf GNSS 1-3 Yuma.txt and Perf GNSS 1-2 Yuma.txt and Perf GNSS 1-1 AGL.txt

	13
	Perf GNSS 1-3 Yuma.txt and Perf GNSS 1-2 Yuma.txt and Perf GNSS 1-9 Yuma.txt


UE location: the UE location is calculated as a random offset from the reference location using the method described in subclause 6.2.1.2.6. The reference location is: 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).

Viable running time to maintain specified HDOP values: 19 minutes.

Visible satellites available for simulation and for which Assistance Data (other than Almanac) shall be generated are given below.
Table 6.2.1.2.1-3: Visible satellites for TS 37.571-1 subclause 6
	Sub-Test Case Number
	SV IDs of Visible satellites

	1
	3, 4, 5, 9, 10, 18, 19, 20

	2
	4, 5, 10, 11, 18, 19, 20, 21

	3
	1, 4, 11, 17, 19, 20, 23, 28, 32

	4
	GPS: 1, 4, 11, 17, 19, 20, 23, 28, 32. GLONASS: 3, 4, 5, 9, 10, 18, 19, 20

	8
	GPS: 1, 4, 11, 17, 19, 20, 23, 28, 32. Galileo: 4, 5, 10, 11, 18, 19, 20, 21.

	9
	1, 2, 3, 4, 6, 7, 17, 18, 21, 22, 23, 26, 27, 28

	10
	GPS: 1, 4, 11, 17, 19, 20, 23, 28, 32. BDS: 1, 2, 3, 4, 6, 7, 17, 18, 21, 22, 23, 26, 27, 28.


Table 6.2.1.2.1-4: Visible satellites for TS 37.571-1 subclauses 7 and 13
	Sub-Test Case Number
	SV IDs of Visible satellites

	1
	1, 4, 11, 17, 19, 20, 23, 28, 32

	2
	3, 4, 5, 9, 10, 18, 19, 20

	3
	4, 5, 10, 11, 18, 19, 20, 21 

	4
	1, 4, 11, 17, 19, 20, 23, 28, 32

	5
	GPS: 1, 4, 11, 17, 19, 20, 23, 28, 32. GLONASS: 3, 4, 5, 9, 10, 18, 19, 20

	8
	GPS: 1, 4, 11, 17, 19, 20, 23, 28, 32. Galileo: 4, 5, 10, 11, 18, 19, 20, 21.

	9
	1, 2, 3, 4, 6, 7, 17, 18, 21, 22, 23, 26, 27, 28

	10
	GPS: 1, 4, 11, 17, 19, 20, 23, 28, 32. BDS: 1, 2, 3, 4, 6, 7, 17, 18, 21, 22, 23, 26, 27, 28.

	11
	GPS: 1, 4, 11, 17, 19, 20, 23, 28, 32. GLONASS: 3, 4, 5, 9, 10, 18, 19, 20. BDS: 1, 2, 3, 4, 6, 7, 17, 18, 21, 22, 23, 26, 27, 28.

	12
	GPS: 1, 4, 11, 17, 19, 20, 23, 28, 32. Galileo: 4, 5, 10, 11, 18, 19, 20, 21. GLONASS: 3, 4, 5, 9, 10, 18, 19, 20.

	13
	GPS: 1, 4, 11, 17, 19, 20, 23, 28, 32. Galileo: 4, 5, 10, 11, 18, 19, 20, 21. BDS: 1, 2, 3, 4, 6, 7, 17, 18, 21, 22, 23, 26, 27, 28.


The satellites to be simulated in each test case have been selected in order to achieve the required HDOP. They are defined below.

Table 6.2.1.2.1-5: Satellites to be simulated for TS 37.571-1 subclause 6
	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, 19, 23, 28 (Note)

	4
	GPS: 20, 28, 32. GLONASS: 5, 10, 20

	8
	GPS: 20, 28, 32. Galileo: 5, 11, 18.

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

	10
	GPS: 20, 28, 32. BDS: 1, 7, 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 6.2.1.2.1-6: Satellites to be simulated for TS 37.571-1 subclauses 7 and 13
	Sub-Test Case Number
	SV IDs of Satellites to be simulated

	1
	Test case dependant. See Table 6.2.1.2.1-7

	2
	3, 4, 9, 10, 18, 20

	3
	5, 10, 11, 18, 19, 20 (Note 2)

	4
	1, 11, 17, 19, 23, 28 (Note 1)

	5
	GPS: 20, 28, 32. GLONASS: 5, 10, 20 (Note 1)

	8
	GPS: 20, 28, 32. Galileo: 5, 11, 18. (Note 2) (Note 1)

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

	10
	GPS: 20, 28, 32. BDS: 1, 7, 21. (Note 1)

	11
	GPS: 20, 32. GLONASS: 5, 20. BDS: 1, 7. (Note 1)

	12
	GPS: FFS. Galileo: FFS. GLONASS: FFS. (Note 1) (Note 2)

	13
	GPS: FFS. Galileo: FFS. BDS: FFS. (Note 1) (Note 2)

	Note 1: For this sub-test the satellite simulator shall generate all the GPS signals supported by the UE for all the simulated satellites.
Note 2: For this sub-test the satellite simulator shall generate all the Galileo signals supported by the UE for all the simulated satellites.


Table 6.2.1.2.1-7: Satellites to be simulated for TS 37.571-1 subclauses 7 and 13, sub-test 1
	Test case
	SV IDs of Satellites to be simulated

	Sensitivity Coarse Time Assistance
	1, 4, 11, 17, 19, 20, 23, 28

	Sensitivity Fine Time Assistance
	1, 4, 11, 17, 19, 20, 23, 28

	Nominal Accuracy
	1, 4, 11, 17, 19, 20, 23, 28

	Dynamic Range
	1, 11, 17, 19, 23, 28

	Multi-Path scenario
	1, 17, 19, 23, 28


Ionospheric model: see values in subclause 6.2.7.

Tropospheric model: STANAG with SRI equal to 324.8, as defined in STANAG 4294 [17].

6.2.1.2.2
GNSS Scenario #2

The following GNSS scenario #2 shall be used during the TTFF tests defined in TS 37.571-1 [6] subclauses 6, 7 and 13 with the exception of the Nominal Accuracy test. The assistance data specified in the following subclauses for GNSS scenario #2 is consistent with this GNSS scenario.

Yuma / AGL Almanac data: the required file(s) in the GNSS data perf zip file specified in Annex B are below.

Table 6.2.1.2.2-1: Yuma / AGL Almanac data files for TS 37.571-1 subclause 6
	Sub-Test Case Number
	Yuma / AGL file(s)

	1
	Perf GNSS 2-1 AGL.txt 

	2
	Perf GNSS 2-2 Yuma.txt 

	3
	Perf GNSS 2-3 Yuma.txt 

	4
	Perf GNSS 2-3 Yuma.txt and Perf GNSS 2-1 AGL.txt

	8
	Perf GNSS 2-3 Yuma.txt and Perf GNSS 2-2 Yuma.txt

	9
	Perf GNSS 2-9 Yuma.txt

	10
	Perf GNSS 2-3 Yuma.txt and Perf GNSS 2-9 Yuma.txt


Table 6.2.1.2.2-2: Yuma / AGL Almanac data files for TS 37.571-1 subclauses 7 and 13
	Sub-Test Case Number
	Yuma / AGL file(s)

	1
	Perf GNSS 2-3 Yuma.txt 

	2
	Perf GNSS 2-1 AGL.txt 

	3
	Perf GNSS 2-2 Yuma.txt 

	4
	Perf GNSS 2-3 Yuma.txt 

	5
	Perf GNSS 2-3 Yuma.txt and Perf GNSS 2-1 AGL.txt

	8
	Perf GNSS 2-3 Yuma.txt and Perf GNSS 2-2 Yuma.txt

	9
	Perf GNSS 2-9 Yuma.txt

	10
	Perf GNSS 2-3 Yuma.txt and Perf GNSS 2-9 Yuma.txt

	11
	Perf GNSS 2-3 Yuma.txt and Perf GNSS 2-1 AGL.txt and Perf GNSS 2-9 Yuma.txt

	12
	Perf GNSS 2-3 Yuma.txt and Perf GNSS 2-2 Yuma.txt and Perf GNSS 2-1 AGL.txt

	13
	Perf GNSS 2-3 Yuma.txt and Perf GNSS 2-2 Yuma.txt and Perf GNSS 2-9 Yuma.txt


UE location: the UE location is calculated as a random offset from the reference location using the method described in subclause 6.2.1.2.6. The reference location is: latitude: 37 degrees 24 minutes 53.391 seconds north, longitude: 122 degrees 1 minutes 3.722 seconds west, (Sunnyvale, USA), height: = 50m.

Nominal start time: 1st June 2012, 00:01:00 (GPS time).

Viable running time to maintain specified HDOP values: 19 minutes.

Visible satellites available for simulation and for which Assistance Data (other than Almanac) shall be generated are given below.
Table 6.2.1.2.2-3: Visible satellites for TS 37.571-1 subclause 6
	Sub-Test Case Number
	SV IDs of Visible satellites

	1
	1, 8, 9, 10, 16, 19, 20, 21

	2
	4, 5, 14, 15, 16, 26, 29, 30

	3
	1, 7, 8, 11, 15, 17, 26, 27, 28

	4
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. GLONASS: 1, 8, 9, 10, 16, 19, 20, 21

	8
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. Galileo: 4, 5, 14, 15, 16, 26, 29, 30.

	9
	4, 15, 16, 17, 18, 25, 26, 27

	10
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. BDS: 4, 15, 16, 17, 18, 25, 26, 27.


Table 6.2.1.2.2-4: Visible satellites for TS 37.571-1 subclauses 7 and 13
	Sub-Test Case Number
	SV IDs of Visible satellites

	1
	1, 7, 8, 11, 15, 17, 26, 27, 28

	2
	1, 8, 9, 10, 16, 19, 20, 21

	3
	4, 5, 14, 15, 16, 26, 29, 30 

	4
	1, 7, 8, 11, 15, 17, 26, 27, 28

	5
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. GLONASS: 1, 8, 9, 10, 16, 19, 20, 21

	8
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. Galileo: 4, 5, 14, 15, 16, 26, 29, 30.

	9
	4, 15, 16, 17, 18, 25, 26, 27

	10
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. BDS: 4, 15, 16, 17, 18, 25, 26, 27.

	11
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. GLONASS: 1, 8, 9, 10, 16, 19, 20, 21. BDS: 4, 15, 16, 17, 18, 25, 26, 27.

	12
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. Galileo: 4, 5, 14, 15, 16, 26, 29, 30. GLONASS: 1, 8, 9, 10, 16, 19, 20, 21.

	13
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. Galileo: 4, 5, 14, 15, 16, 26, 29, 30. BDS: 4, 15, 16, 17, 18, 25, 26, 27.


The satellites to be simulated in each test case have been selected in order to achieve the required HDOP. They are defined below.

Table 6.2.1.2.2-5: Satellites to be simulated for TS 37.571-1 subclause 6
	Sub-Test Case Number
	SV IDs of Satellites to be simulated

	1
	1, 8, 9, 10, 19, 20

	2
	4, 15, 16, 26, 29, 30

	3
	1, 7, 8, 17, 27, 28 (Note)

	4
	GPS: 1, 8, 26. GLONASS: 8, 10, 20

	8
	GPS: 1, 8, 26. Galileo: 15, 26, 30. 

	9
	15, 16, 17, 25, 26, 27

	10
	GPS: 1, 8, 26. BDS: 15, 25, 27.

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


Table 6.2.1.2.2-6: Satellites to be simulated for TS 37.571-1 subclauses 7 and 13
	Sub-Test Case Number
	SV IDs of Satellites to be simulated

	1
	Test case dependant. See Table 6.2.1.2.2-7

	2
	1, 8, 9, 10, 19, 20

	3
	4, 15, 16, 26, 29, 30 (Note 2)

	4
	1, 7, 8, 17, 27, 28 (Note 1)

	5
	GPS: 1, 8, 26. GLONASS: 8, 10, 20 (Note 1)

	8
	GPS: 1, 8, 26. Galileo: 15, 26, 30. (Note 2) (Note 1)

	9
	15, 16, 17, 25, 26, 27

	10
	GPS: 1, 8, 26. BDS: 15, 25, 27. (Note 1)

	11
	GPS: 1, 8. GLONASS: 10, 20. BDS: 25, 27. (Note 1)

	12
	GPS: FFS. Galileo: FFS. GLONASS: FFS. (Note 1) (Note 2)

	13
	GPS: FFS. Galileo: FFS. BDS: FFS. (Note 1) (Note 2)

	Note 1: For this sub-test the satellite simulator shall generate all the GPS signals supported by the UE for all the simulated satellites.
Note 2: For this sub-test the satellite simulator shall generate all the Galileo signals supported by the UE for all the simulated satellites.


Table 6.2.1.2.2-7: Satellites to be simulated for TS 37.571-1 subclauses 7 and 13, sub-test 1

	Test case
	SV IDs of Satellites to be simulated

	Sensitivity Coarse Time Assistance
	1, 7, 8, 15, 17, 26, 27, 28

	Sensitivity Fine Time Assistance
	1, 7, 8, 15, 17, 26, 27, 28

	Nominal Accuracy
	1, 7, 8, 15, 17, 26, 27, 28

	Dynamic Range
	1, 7, 8, 17, 27, 28

	Multi-Path scenario
	1, 7, 8, 17, 27


Ionospheric model: see values in subclause 6.2.7.

Tropospheric model: STANAG with SRI equal to 324.8, as defined in STANAG 4294 [17].

6.2.1.2.3
GNSS Scenario #3

The following GNSS scenario #3 shall be used during the Nominal Accuracy test defined in TS 37.571-1 [6] subclauses 6, 7 and 13. The assistance data specified in the following subclauses for GNSS scenario #3 is consistent with this GNSS scenario.

The scenario used varies dependent on the SBAS supported by the UE and also whether QZSS is supported. The scenario to be used is defined below. Where more than one SBAS is supported use the scenario for MSAS if MSAS and QZSS are supported, otherwise use the scenario for the first supported SBAS in the list.

Table 6.2.1.2.3-1: Scenarios used for Scenario #3

	SBAS supported
	Scenarios used

	
	UE supports QZSS
	UE does not support QZSS

	None
	GNSS Scenario #1 with QZSS Scenario #1
	GNSS Scenario #1

	WAAS
	[FFS]
	GNSS Scenario #2 with WAAS

	EGNOS
	[FFS]
	GNSS Scenario #3A with EGNOS

	MSAS
	GNSS Scenario #1 with QZSS Scenario #1 and MSAS
	GNSS Scenario #1 with MSAS

	GAGAN
	[FFS]
	GNSS Scenario #3B with GAGAN


6.2.1.2.3.1
GNSS Scenario #3A

[FFS]

6.2.1.2.3.2
GNSS Scenario #3B

[FFS]

6.2.1.2.3.3
QZSS Scenario #1

 Almanac data: see file Perf GNSS 1-3 Yuma_QZSS.txt in the GNSS data perf zip file specified in Annex B.
Ephemeris data: see file Perf GNSS Navigation Model subtest1 01_QZSS.csv in the GNSS data perf zip file specified in Annex B.

Acquisition Assistance: see file Perf GNSS Acquisition Assistance subtest1 01_QZSS.csv in the GNSS data perf zip file specified in Annex B.
UE location: as for GNSS scenario #1.

Nominal start time: as for GNSS scenario #1.

Viable running time to maintain specified requirements: as for GNSS scenario #1.

Satellite meeting specified requirements to be used for simulation and for which Assistance Data (other than Almanac) shall be generated: PRN 195.

6.2.1.2.3.4
WAAS Scenario

Satellite positions: (PRN 135)133.0 degrees west, height: 35786037.417m, (PRN 138)107.3 degrees west, height: 35786037.417m.

UE location: as for related GNSS scenario.

Satellite used for simulation: PRN 135.

6.2.1.2.3.5
EGNOS Scenario

Satellite positions: (PRN 120)15.5 degrees west, height: 35786037.417m, (PRN 124) 21.5 degrees west, height: 35786037.417m.

UE location: as for related GNSS scenario.

Satellite used for simulation: PRN 120.

6.2.1.2.3.6
MSAS Scenario

Satellite positions: (PRN 129)140.0 degrees east, height: 35786037.417m, (PRN 137)145 degrees east, height: 35786037.417m

UE location: as for related GNSS scenario.

Satellite used for simulation: PRN 129.

6.2.1.2.3.7
GAGAN Scenario

[FFS]

6.2.1.2.4
GNSS Scenario #4

The following GNSS scenario #4 shall be used during the Nominal Accuracy test defined in TS 37.571-1 [6] subclauses 6, 7 and 13. The assistance data specified in the following subclauses for GNSS scenario #4 is consistent with this GNSS scenario.

The scenario used varies dependent on the SBAS supported by the UE and also whether QZSS is supported. The scenario to be used is defined below. Where more than one SBAS is supported use the scenario for MSAS if MSAS and QZSS are supported, otherwise use the scenario for the first supported SBAS in the list.

Table 6.2.1.2.4-1: Scenarios used for Scenario #4

	SBAS supported
	Scenarios used

	
	UE supports QZSS
	UE does not support QZSS

	None
	GNSS Scenario #4D with QZSS Scenario #2
	GNSS Scenario #2

	WAAS
	[FFS]
	GNSS Scenario #4C with WAAS

	EGNOS
	[FFS]
	GNSS Scenario #4A with EGNOS

	MSAS
	GNSS Scenario #4D with QZSS Scenario #2 and MSAS
	GNSS Scenario #4D with MSAS

	GAGAN
	[FFS]
	GNSS Scenario #4B with GAGAN


6.2.1.2.4.1
GNSS Scenario #4A

[FFS]

6.2.1.2.4.2
GNSS Scenario #4B

[FFS]

6.2.1.2.4.3
GNSS Scenario #4C

[FFS]

6.2.1.2.4.4

GNSS Scenario #4D

[FFS]

6.2.1.2.4.5
QZSS Scenario #2

 Almanac data: see file Perf QZSS 2 Yuma.txt in the GNSS data perf zip file specified in Annex B.

UE location: as for GNSS scenario #4D.

Nominal start time: as for GNSS scenario #4D.

Viable running time to maintain specified requirements: as for GNSS scenario #4D.

Satellite meeting specified requirements to be used for simulation and for which Assistance Data (other than Almanac) shall be generated: PRN [FFS].

6.2.1.2.4.6
WAAS Scenario

Satellite positions: (PRN 135)133.0 degrees west, height: 35786037.417m, (PRN 138)107.3 degrees west, height: 35786037.417m.

UE location: as for related GNSS scenario.

Satellite used for simulation: PRN 138.

6.2.1.2.4.7
EGNOS Scenario

Satellite positions: (PRN 120)15.5 degrees west, height: 35786037.417m, (PRN 124) 21.5 degrees west, height: 35786037.417m.

UE location: as for related GNSS scenario.

Satellite used for simulation: PRN 124.

6.2.1.2.4.8
MSAS Scenario

Satellite positions: (PRN 129)140.0 degrees east, height: 35786037.417m, (PRN 137)145 degrees east, height: 35786037.417m.

UE location: as for related GNSS scenario.

Satellite used for simulation: PRN 137.

6.2.1.2.4.9
GAGAN Scenario

[FFS]

6.2.1.2.5
GNSS Scenario #5

The following GNSS scenario #5 shall be used during the Moving Scenario and Periodic Update test cases defined in TS 37.571-1 [6] subclauses 6, 7 and 13. The assistance data specified in the following subclauses for GNSS scenario #5 is consistent with this GNSS scenario.

Yuma / AGL Almanac data: the required file(s) in the GNSS data perf zip file specified in Annex B are below.

Table 6.2.1.2.5-1: Yuma / AGL Almanac data files for TS 37.571-1 subclause 6
	Sub-Test Case Number
	Yuma / AGL file(s)

	1
	Perf GNSS 5-1 AGL.txt

	2
	Perf GNSS 5-2 Yuma.txt

	3
	Perf GNSS 5-3 Yuma.txt

	4
	Perf GNSS 5-3 Yuma.txt and Perf GNSS 5-1 AGL.txt

	8
	Perf GNSS 5-3 Yuma.txt and Perf GNSS 5-2 Yuma.txt

	9
	Perf GNSS 5-9 Yuma.txt

	10
	Perf GNSS 5-3 Yuma.txt and Perf GNSS 5-9 Yuma.txt


Table 6.2.1.2.5-2: Yuma / AGL Almanac data files for TS 37.571-1 subclauses 7 and 13
	Sub-Test Case Number
	Yuma / AGL file(s)

	1
	Perf GNSS 5-3 Yuma.txt

	2
	Perf GNSS 5-1 AGL.txt

	3
	Perf GNSS 5-2 Yuma.txt

	4
	Perf GNSS 5-3 Yuma.txt

	5
	Perf GNSS 5-3 Yuma.txt and Perf GNSS 5-1 AGL.txt

	8
	Perf GNSS 5-3 Yuma.txt and Perf GNSS 5-2 Yuma.txt

	9
	Perf GNSS 5-9 Yuma.txt

	10
	Perf GNSS 5-3 Yuma.txt and Perf GNSS 5-9 Yuma.txt

	11
	Perf GNSS 5-3 Yuma.txt and Perf GNSS 5-9 AGL.txt and Perf GNSS 5-9 Yuma.txt

	12
	Perf GNSS 5-3 Yuma.txt and Perf GNSS 5-2 Yuma.txt and Perf GNSS 5-1 AGL.txt

	13
	Perf GNSS 5-3 Yuma.txt and Perf GNSS 5-2 Yuma.txt and Perf GNSS 5-9 Yuma.txt


UE location: the UE location is given as a trajectory as shown in Figure 6.6.1 and Figure 7.1 of TS 37.571-1 [6]. The reference location is at the centre of the trajectory and is at: latitude: 37 degrees 24 minutes 53.391 seconds north, longitude: 122 degrees 1 minutes 3.722 seconds west, (Sunnyvale, USA), height: = 50m.

Start location: at the point between l11 and l12 in Figure 6.6.1 and Figure 7.1 of TS 37.571-1 [6], going in a clock-wise direction.

Nominal start time: 1st June 2012, 00:01:00 (GPS time).

Viable running time to maintain specified HDOP values: 20 minutes.

Visible satellites available for simulation and for which Assistance Data (other than Almanac) shall be generated are given below.

Table 6.2.1.2.5-3: Visible satellites for TS 37.571-1 subclause 6
	Sub-Test Case Number
	SV IDs of Visible satellites

	1
	1, 8, 9, 10, 16, 19, 20, 21

	2
	4, 5, 14, 15, 16, 26, 29, 30

	3
	1, 7, 8, 11, 15, 17, 26, 27, 28

	4
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. GLONASS: 1, 8, 9, 10, 16, 19, 20, 21

	8
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. Galileo: 4, 5, 14, 15, 16, 26, 29, 30

	9
	4, 15, 16, 17, 18, 25, 26, 27

	10
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. BDS: 4, 15, 16, 17, 18, 25, 26, 27


Table 6.2.1.2.5-4: Visible satellites for TS 37.571-1 subclauses 7 and 13
	Sub-Test Case Number
	SV IDs of Visible satellites

	1
	1, 7, 8, 11, 15, 17, 26, 27, 28

	2
	1, 8, 9, 10, 16, 19, 20, 21

	3
	4, 5, 14, 15, 16, 26, 29, 30

	4
	1, 7, 8, 11, 15, 17, 26, 27, 28

	5
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. GLONASS: 1, 8, 9, 10, 16, 19, 20, 21

	8
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. Galileo: 4, 5, 14, 15, 16, 26, 29, 30

	9
	4, 15, 16, 17, 18, 25, 26, 27

	10
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. BDS: 4, 15, 16, 17, 18, 25, 26, 27

	11
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. GLONASS: 1, 8, 9, 10, 16, 19, 20, 21. BDS: 4, 15, 16, 17, 18, 25, 26, 27.

	12
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. Galileo: 4, 5, 14, 15, 16, 26, 29, 30. GLONASS: 1, 8, 9, 10, 16, 19, 20, 21.

	13
	GPS: 1, 7, 8, 11, 15, 17, 26, 27, 28. Galileo: 4, 5, 14, 15, 16, 26, 29, 30. BDS: 4, 15, 16, 17, 18, 25, 26, 27.


The satellites to be simulated in each test case have been selected in order to achieve the required HDOP. They are defined below.

Table 6.2.1.2.5-5: Satellites to be simulated for TS 37.571-1 subclause 6
	Sub-Test Case Number
	SV IDs of Satellites to be simulated

	1
	1, 8, 9, 10, 19, 20

	2
	4, 15, 16, 26, 29, 30

	3
	1, 7, 8, 17, 27, 28 (Note)

	4
	GPS: 1, 8, 26. GLONASS: 8, 10, 20

	8
	GPS: 1, 8, 26. Galileo: 15, 26, 30

	9
	15, 16, 17, 25, 26, 27

	10
	GPS: 1, 8, 26. BDS: 15, 25, 27

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


Table 6.2.1.2.5-6: Satellites to be simulated for TS 37.571-1 subclauses 7 and 13
	Sub-Test Case Number
	SV IDs of Satellites to be simulated

	1
	7, 8, 17, 27, 28

	2
	1, 8, 9, 10, 19, 20

	3
	4, 15, 16, 26, 29, 30 (Note 2)

	4
	1, 7, 8, 17, 27, 28 (Note 1)

	5
	GPS: 1, 8, 26. GLONASS: 8, 10, 20 (Note 1)

	8
	GPS: 1, 8, 26. Galileo: 15, 26, 30 (Note 2) (Note 1)

	9
	15, 16, 17, 25, 26, 27

	10
	GPS: 1, 8, 26. BDS: 15, 25, 27 (Note 1)

	11
	GPS: 1, 8. GLONASS: 10, 20. BDS: 25, 27 (Note 1)

	12
	GPS: FFS. Galileo: FFS. GLONASS: FFS. (Note 1) (Note 2)

	13
	GPS: FFS. Galileo: FFS. BDS: FFS. (Note 1) (Note 2)

	Note 1: For this sub-test the satellite simulator shall generate all the GPS signals supported by the UE for all the simulated satellites.
Note 2: For this sub-test the satellite simulator shall generate all the Galileo signals supported by the UE for all the simulated satellites.


Ionospheric model: see values in subclause 6.2.7.

Tropospheric model: STANAG with SRI equal to 324.8, as defined in STANAG 4294 [17].

6.2.1.2.6
UE Location for TTFF test cases

This subclause defines the method for generating the random UE locations that are required to be used for the TTFF tests defined in TS 37.571-1 [6] subclauses 6, 7 and 13.

For every Test Instance in each TTFF test case, the UE location shall be randomly selected to be within 3 km of the Reference Location. The Altitude of the UE shall be randomly selected between 0 m to 500 m above WGS‑84 reference ellipsoid. These values shall have uniform random distributions.

The UE location is calculated as an offset from the Reference Location.

NEXT CHANGED SECTION
6.2.6
Information elements available for A-GNSS test cases in TS 37.571-1 subclauses 7 and 13
The following A-GNSS assistance data elements shall be provided to the UE in the tests. The assistance data provided depends on the mode being used in the test case, the assistance data supported by the UE 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 below shall not be sent. The values of the fields are specified in subclause 6.2.7.
The information elements are given with reference to 3GPP TS 36.355 [8], where the details are defined.

Table 6.2.6-1: Assistance Data to be provided to the UE for A-GNSS test cases in TS 37.571-1 subclauses 7 and 13
	Assistance Data IE supported by the UE
	Mode used in test case

	
	UE-based
	UE-assisted,

GNSS-AcquisitionAssistance supported by the UE
	UE-assisted,

GNSS-AcquisitionAssistance not supported by the UE

	GNSS-Reference Time
	Yes
	Yes
	Yes

	GNSS-ReferenceLocation
	Yes
	No
	Yes

	GNSS-IonosphericModel
	Yes
	No
	No

	GNSS-TimeModelList
	Yes for sub-test 5, 8, 10, 11, 12, 13
	No
	Yes for sub-test 5, 8, 10, 11, 12 13

	GNSS-NavigationModel
	Yes
	No
	Yes

	GNSS-AcquisitionAssistance
	No
	Yes
	No

	GNSS-Almanac
	No
	No
	Yes

	GNSS-UTC-Model
	Yes for sub-test 5, 11, 12
	Yes for sub-test 5, 11, 12
	Yes for sub-test 5, 11, 12

	GNSS-AuxiliaryInformation
	Yes for sub-tests 2, 4, 5, 11, 12. Note.
	Yes for sub-tests 2, 4, 5, 11, 12. Note.
	Yes for sub-tests 2, 4, 5, 11, 12. Note.

	Note: Also if UE supports multiple signals per GNSS.


a)
GNSS- Reference Time IE
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

	       earfcn
	
	Yes

	   referenceTimeUnc
	
	Yes


b)
GNSS-ReferenceLocation IE
GNSS-ReferenceLocation IE
	Name of the IE
	Fields of the IE

	GNSS-ReferenceLocation
	threeDlocation


c)
GNSS-IonosphericModel IE
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 multiGNSS tests.

GNSS-TimeModelList IE

	Name of the IE
	Fields of the IE

	GNSS-TimeModelList
	

	
	gnss-TO-ID

For each GNSS included in the test.

	
	deltaT


e)
GNSS-NavigationModel IE
GNSS-NavigationModel IE

	Name of the IE
	Fields of the IE

	GNSS-NavigationModel
	


GNSS Clock and Orbit Model Choices

	GNSS
	Clock and Orbit Model Choice

	GPS L1 C/A
	Model-2

	Modernized GPS
	Model-3

	GLONASS
	Model-4

	QZSS QZS-L1 C/A
	Model-2

	QZSS QZS-L1C/L2C/L5
	Model-3

	SBAS
	Model-5

	Galileo
	Model-1

	BDS
	Model-6


f)
GNSS-AcquisitionAssistance IE
GNSS-AcquisitionAssistance IE

	Name of the IE
	Fields of the IE

	GNSS-AcquisitionAssistance
	


g)
GNSS-Almanac IE
GNSS-Almanac IE

	Name of the IE
	Fields of the IE

	GNSS-Almanac
	


GNSS Almanac Choices

	GNSS
	Almanac Model Choice

	GPS L1 C/A
	Model-2

	Modernized GPS
	Model-3,4

	GLONASS
	Model-5

	QZSS QZS-L1 C/A
	Model-2

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

	SBAS
	Model-6

	Galileo
	Model-1

	BDS
	Model-7


h)
GNSS-UTC-Model IE
GNSS-UTC-Model IE

	Name of the IE
	Fields of the IE

	GNSS-UTC-Model
	


GNSS UTC Model Choices

	GNSS
	UTC Model Choice

	GPS L1 C/A
	Model-1

	Modernized GPS
	Model-2

	GLONASS
	Model-3

	QZSS QZS-L1 C/A
	Model-1

	QZSS QZS-L1C/L2C/L5
	Model-2

	SBAS
	Model-4

	Galileo
	Model-1

	BDS
	Model-5


i)
GNSS-AuxiliaryInformation IE
GNSS-AuxiliaryInformation IE

	Name of the IE
	Fields of the IE

	GNSS-AuxiliaryInformation
	


6.2.7
Contents of Information elements for A-GNSS Minimum performance testing

6.2.7.1
General

This subclause defines the assistance data values that shall be used for all Assisted GNSS minimum performance tests defined in TS 37.571-1 [6] subclauses 6, 7 and 13. It is given for GNSS scenarios #1, #2, #3, #4 and #5 and QZSS Scenarios #1 and #2, where it is different for each scenario; otherwise it is marked “All” where the same value is used for all scenarios.

Where assistance data is required on a per-satellite basis, or where the values of the data also varies with time it is specified in comma-separated-variable files in the GNSS data perf zip file specified in Annex B. 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.

Assistance data that is marked as “time varying” is specified and used in 80ms increments. Interpolation between these values shall not be used.

Assistance data Information Elements and fields that are not specified shall not be used.

6.2.7.2
IE Random Offset Values

This subclause defines the methods for generating the random offsets that are required to be applied to some assistance data IEs for certain tests defined in TS 37.571-1 [6] subclauses 6, 7 and 13.

NEXT CHANGED SECTION
6.2.7.4
Contents of Information elements for A-GNSS Minimum performance testing in TS 37.571-1 subclauses 7 and 13
NEXT CHANGED SECTION
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.

NEXT CHANGED SECTION
9.2
Scenario for WLAN performance tests

The WLAN scenario that shall be used for E-UTRA and NR WLAN performance tests is defined in TS 37.571-1 [6] clause 12.
NEXT CHANGED SECTION
Annex B (normative): GNSS data files

B.1
GNSS data files for signalling tests

The GNSS data files for use in GNSS signalling tests defined in TS 37.571-2 [7] subclauses 6.2.1 to 6.2.3 and subclauses 7 and 9 are contained in archive GNSS_Data_Sig_V16.zip which accompanies the present document.
The acquisition assistance and reference measurement information data files contained in the archive are recommended but not mandatory.

Moreover there are currently two sets of the file Sig GANSS reference measurement information subtest1_4.csv supplied in the archive designated _set1 and _set2. Either set can be used for testing.
B.2
GNSS data files for Minimum Performance tests

The GNSS data files for use in GNSS Minimum Performance tests defined in TS 37.571-1 [6] subclauses 6,  7 and 13 are contained in archive GNSS_Data_Perf_V16.zip which accompanies the present document. The different scenarios are designated with suffixes XX in the zip file, where XX is 01, 02, 03 etc. for scenarios #1, #2, #3 etc. The acquisition assistance and reference measurement information data files contained in the archive are recommended but not mandatory.

Moreover there are currently two sets of the files Perf GANSS reference measurement information subtest1_4 01.csv and Perf GANSS reference measurement information subtest1_4 02.csv supplied in the archive, designated _set1 and _set2. Either set can be used for testing. 
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