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Key features

1 Key features

The test suites R&S SMx-K361 provide eCall tests with the sequencer tool
R&S CMWrun. The tests are performed on a connected in-vehicle system (IVS). The
tests are as closely aligned with the selected test specification as possible.

The following standards are supported:

® European Union regulation 2017/79, annex VI, Technical requirements for compati-
bility of eCall in-vehicle systems with the positioning services provided by the Gali-
leo and the EGNOS systems

® United Nations regulation ECE/TRANS/WP.29/GRSG/2017/12, annex 8, Test meth-
ods for the navigation solutions

The test equipment simulates a global navigation satellite system (GNSS). The
R&S CMWrun controls the test equipment via SCPI commands and the IVS typically
via vendor-specific commands. The test cases can be performed fully automatic, with-

out user interaction.

Table 1-1: Supported test cases

Test case

Test purpose

1. Verify NMEA transmis-
sion from DUT

Checks that the GNSS receiver outputs the navigation parameter data to
external devices in NMEA-0183 format

2. Location accuracy (static
receiver)

Estimates the error in the evaluation of the plane view and altitude in the
autonomous static mode. A static location is simulated and the error between
actual and determined location is calculated

3. Location accuracy (mov-
ing receiver) open sky

Estimates the error in the evaluation of the plane view, altitude and velocity in
the dynamic mode. A certain trajectory is simulated and the error between
actual and determined location as well as the velocity error is calculated

4. Location accuracy (mov-
ing receiver) intermitted
reception and urban can-
yon

Estimates the error in the evaluation of the plane view, altitude and velocity in
the dynamic mode with signal impairments. A certain trajectory is simulated,
signal is faded and partly blocked. The velocity error and the error between
actual and determined location as well as the velocity error is calculated

5. Time-to-first fix (TTFF)
under cold start conditions

Determines the time to first navigation fix for a reset receiver. The ephemeris
and almanac data from all satellites are cleared and thus, the receiver has to
gain all data and the time to first fix is measured. One measurement step
comprises signal acquisition at the TX level of -130 dBm and the cold start of
the DUT, until it can acquire the signal again. The cold start is executed with
specified repetitions. The same is executed with the TX level of -140 dBm.
The averaged measurement time must not exceed 60 s for the signal level of
-130 dBm and 300 s the signal level of -140 dBm.
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Test case Test purpose

6. Reacquisition time Evaluates the restore time for signal tracking for a certain GNSS constella-
tion after tracking was lost due to signal blockage. To simulate blockage, the
radio frequency signal is switched off for a specified time and the recovery
time is measured after the signal was switched on. One measurement step
comprises signal off, signal on, until the DUT can acquire the signal again.
Each step is executed with specified repetitions.

7. Tracking and acquisition | Verifies the sensitivity of the GNSS navigation module in signal acquisition
sensitivity mode and in tracking mode. The acquisition time is measured with the signal
level of -144 dBm. The tracking time is measured with the signal level of
-155 dBm. The reacquisition time is measured after configurable signal
blockage with the signal level of -150 dBm. The acquisition, tracking and
reacquisition time must be within the required limits of £3600 s for Tasquisition:
2600 s for Trracking: @nd S60 s for Treacquisition-
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2 Prerequisites

Required equipment for R&S SMBV-K361:
e R&S SMBV100A for GNSS simulation must be equipped with the following options:
Hardware:
— HW option R&S SMBV-B10
— HW option R&S SMBV-B103/-B106
Minimum required options:
— R&S SMBV-K44, GPS
— R&S SMBV-K66, Galileo
— R&S SMBV-K91, extension to 12 satellites
— R&S SMBV-K92, GNSS enhanced (motion files, atmospheric effects)
— R&S SMBV-K96, extension to 24 satellites
— R&S SMBV-K110, SBAS
Additional options for full test coverage:

— R&S SMBV-K102, antenna pattern and R&S SMBV-K103, spinning and attitude
simulation for test location accuracy with moving receiver - intermitted recep-
tion and urban canyon (test case 4)

— R&S SMBV-K94, GLONASS for testing in line with UN specification (test cases
1t07)

® R&S CMWrun base software, version 1.8.10 or higher.
No smart card and no licenses are required for R&S CMWrun.
Required equipment for R&S SMBVB-K361:
® R&S SMBV100B for GNSS simulation must be equipped with the following options:
Hardware:
— HW option R&S SMBVB-B103
Minimum required options:
— R&S SMBVB-K520 real-time extension
— R&S SMBVB-K44, GPS
— R&S SMBVB-K66, Galileo
— R&S SMBVB-K106, SBAS
Additional options for full test coverage:
— R&S SMBVB-K108, antenna pattern, spinning and attitude simulation for test
location accuracy with moving receiver - intermitted reception and urban can-
yon (test case 4)
— R&S SMBVB-K94, GLONASS for testing in line with UN specification (test
cases 1107)

® R&S CMWrun base software, version 1.9.6 or higher.
No smart card and no licenses are required for R&S CMWrun.
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Required equipment for R&S SMW-K361:
® R&S SMW200A for GNSS simulation must be equipped with the following options:
Hardware:
— HW option R&S SMW-B10
— HW option R&S SMW-B103/-B203
Minimum required options:
— R&S SMW-K44, GPS
— R&S SMW-K66, Galileo
— R&S SMW-K106, SBAS
Additional options for full test coverage:
— R&S SMW-K108, antenna pattern, spinning and attitude simulation for test
location accuracy with moving receiver - intermitted reception and urban can-
yon (test case 4)
— R&S SMW-K94, GLONASS for testing in line with UN specification (test cases
1t07)
® R&S CMWrun base software, version 1.9.5 or higher.
No smart card and no licenses are required for R&S CMWrun.
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3 Test setup

The following figure provides an overview of the test setup. In this example, the instru-
ment R&S SMBV100A is used. The test setup with another supported instrument is
similar.

R&S SMBV

LAN

R&S®CMWrun

=

L
Receiver| | | Rresssenwn:

IVS

Serial

Controller PC

The test setup comprises the following components:

® Aninstrument, providing GNSS signals to the IVS for positioning.
Connect the RF output port of the instrument to the RF port of the IVS (GNSS
receiver).

® A computer executing the R&S CMWrun.
The computer controls the instrument via SCPI connections (typically LAN). It con-
trols the IVS typically via vendor-specific commands on a serial port interface.

® External attenuator is recommended for levels below -120 dBm, refer to "External
Power Attenuation" on page 20.
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4

4.1

0,

4.2

Preparation of instrument connection

System configuration

This chapter describes everything you have to do before using the system for the first
time. Skip this chapter if you already have an operable system.

o Preparation of Controller PC.........coo i 10
e Preparation of instrument CONNECHION...........eeiiiiiiiiieiiee e 10
e Preparation of IVS CONNECHION.........cviiiiiiiiiee e 11

Preparation of controller PC

To set up the controller PC, install the base software of R&S CMWrun. No smart card
and no licenses are required for the R&S CMWrun with the R&S SMx-K361 eCall test
suite.

Refer to the sequencer user manual, section Installation.

Ignore the message indicating no license is found.

Preparation of instrument connection

1. For remote control of the instrument, configure the resource settings "Resources”
menu > "SCPI Connections". Configure the SCPI resource settings compatible to
the test instrument. For the control of R&S SMBYV, the entry with an alias "SMBV" is
used. For the control of R&S SMW200A, the entry with an alias SMW is used.
Refer to the sequencer user manual, section Resources > SCPI Connections.

2. Configure measurement report settings.
For standard view of the measurement report, deselect "Treat "lgnored" as
"Failed™ in the configuration dialog of measurement report, tab "Fail Options".

Measurement Report

ROHDE&SCHWARZ
User: [] Login Mame o User [ Select Logo .. l [ Reset Logo
Comment:

| File Options | Show Options | Fail Options | Frint |

[ Treat "lgnored” as "Failed”

To access the measurement report configuration dialog, proceed as follows:

a) To configure measurement report globally for all the tests, select "Resources"
menu > "Measurement Report..."
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System configuration

Preparation of IVS connection

b) For only test plan-specific measurement report settings, double-click your test
plan in the "File Browsers" on the left, the tab "Test Plans". On the test plan
toolbar, select "Resources" menu > "Measurement Report...", use the button
"Create Specific Settings".
The settings of test plan specific resources are saved within the test plan.

eCall x |

P Run

Ahort Wl Step |

Idle

| ﬁ Parameters

W&

| X EHB = w

I:'=|I Resources = Edit =

Measurement Report ... |

| Steps

| Description

elall
-1

elall

4.3 Preparation of IVS connection

SCPI Connections ...
SCPI Report ...
Serial Port ...

1. For the remote control of an IVS, configure the resource settings in "Resources”
menu > "Serial Port". Use settings compatible to your IVS.
Refer to the sequencer user manual, section Resources > Serial Port.

2. The following steps configure DUT attributes and properties.
Create your test plan:

a) Inthe tab "Test Plans", specify a directory where you store your test plans.

Test Plans | DUTs | Tests | Reports |

IIL“:IAdd =1 Remove

+ .
&l Favorite

Mo Testplan Loaded |

E- My Test Plans
[ | Installed

Browwse For Folder

5

> /M Computer

» &.‘j Meturark

> 8 Contral Panel
£ Recycle Bin

, Comments

T u Feoih

. eCall Test Plan

-

[ Make New Folder ]

l

Ok

” Cancel

]

b) Open configuration dialog via "File" > "New Testplan...".
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System configuration

Preparation of IVS connection

c) Inthe tab "Tests", select the installed eCall test plan.
| Test Plans | Tests | Commands| ¢ =5 & | | ER X E e
[® Add =] Rermoaowve '%;Fauorite = | Steps | Diescription
B Installed Unknown
[~ |, Elements T _
| Examplas -- g Global input param
B | SMBVH3ET ECALL -1 eCal
¢ - %| RohdeSchwarz.Chiw/un.eCall.di
LT eCal
- Ly Utilities
Item Description Step Description
Dirag items to the test plan structure on the right Change
eCallTestCazes Dezcription:
Show Descriptions ’ Dk ] [ Cancel
d) Press "OK".

3. Save your test plan in the directory created in step 2.

4. Prepare your DUT's file:

a) Inthe tab "DUTs", you find several pre-defined DUT's configurations. To create
your own, double-click IVSTemplate.xml to open configuration dialog "Edit
DUT Properties".

& RAS CMWrun — O

Resources  Cptions Favorites  Security  Help

L3 File Browsers ’j Mew Lj Open
TestPlans DUTs lTests | Reports | No Testplan Loaded ]

File  View Testplan

Save All Abort All

A Edit *iAdd ~
Bl | dut_db

2] WS Template xml
= Manual Template xml
=] nvs-gnss NVDBC-CSMxml
=] 5TM Teseo-lllxml
2] ublox EVE-MEN xml
=] ublox ZED-FIP xml

x

b) Modify "Manufacturer" entry to assign DUTs name. Otherwise, you overwrite
the pre-defined template.
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Preparation of IVS connection

c) In the tab "Automation", configure the DUT-related automation methods, that
are used for DUTs commands.
See also section DUT Files and Automation of the R&S CMWrun base manual.

VS 1.xml
DUT Def. Test Plans Test Setup DUT Properties  Automation
Function Control Method Parameter Used Devices o
E-1Vs 1 Set Control Method.
{— Power On (also used for Battery Life) Defautt Change Default...
{— Power Off (also used for Battery Life) Defautt Change Default...
- Bluetooth Set Control Method
= WLAN Set Control Method
t-|P Services Set Control Method.
t-GPS Set Control Method.
- Phone Set Control Methed..
- Operating System Set Control Method
—=IVS Set Control Method
|- Test Call Defaut Change Defat...
|— Manual eCall Defautt Change Default...
|- Automatic eCall Defaut Change Defauit
|-cold stat Defaut Change Defauit
|>GNSS GP5 Gallleo SBAS Diefault Changs Default...
|>GNSS GLONASS GPS SBAS Default Change Defautt...
|—GNSS GLONASS GPS Galileo SBAS Default Change Default...
!—GNSS GPS Gallleo Default Change Default v
Android Automation Configuration
DUT Selection

[Auto]: First DUT from ADB Device list | Infa: Use "Resources™-> “Remate Shell Connector” to add new Android DUT Selection Type Settings

Remove app after un Install App Urinstall

Use DUT Automation Deme Made §f SCPI Demo Mode is enabled)

Cancel

The test module supports the AT commands via COM ports and ADB com-
mands. You can also mix control methods, e.g., ADB shell command sending
with COM port NMEA reading. The default port is specified via "Resources" >
"Serial Port".

Set all commands for which parameters are available. Furthermore, it is impor-
tant to set the control method for the "IVS" -> "Read Back" function to read the
NMEA stream properly.

For AT commands, map the serial ports accordingly to bi-directional or two-way

usage.

e Bidirectional: uses common serial port for IVS configuration and the trans-
mission of NMEA messages.

e Two-way: configurates two serial ports to separate control connection and
the connection for NMEA data.
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Preparation of IVS connection

d) Each DUT command is connected to a new row in the corresponding dialogue.
A waiting time after the execution can be set for each single command. Set
also not needed commands to "not in use" to avoid automated stops for man-
ual input. ASCII or hexadecimal notations are supported.

I-GNSS GLONASS GPS Galleo SBAS AT Col )
AT Setting "Enable Output NMEA-0813 Messages"
|-GNSS GPS Galileo AT Col
|- GNSS GLONASS GPS AT Cor Seral Alias
I GNSS GLONASS GPS Galllea AT Ca SIEELE i
{ESaE O NVEADET3 Messages}—__ AT O o]
| Set NMEA Version 4.1 AT Con AT Command Wait Time {ms)
| Bevation 5deg PN 0:85 062 006 001 BOIBAOBFDBOADOO D023 [0 |
" Elevation 15 deg AT Col | B¥B5 0462 0106 0x011 0x03 0x00 0xFD 0x09 0400 0403 0x21 0
L WGSB4 0n AT Cot | 0B5 Dx62 006 0x01 (03 0x00 CxFO (<00 000 OxFA BxOF 0
L pzs0on AT Cof | 0485 0x62 006 Gx01 (03 0x00 0O Bx01 (00 OxFB D11 0
L Use 1 Hz 25 Data Rate AT Cof | 6E5 0462 506 (07 (03 000 07D Gx0D G600 (07 (29 0
| Use 2 Hz as Data Rate AT Cof | (xB5 0462 506 (01 (03 000 GxF0 0x06 (:00 000 Gx 1B 0
- Use 5 Hz as Data Rate AT Cof | 05 0462 506 (01 (03 000 0xF <02 (00 OxFC 13 0
|- Use 10 Hz s Data Rate AT Cof | 0xB5 0062 (DB el (x03 (x00 BFD B07 (k0D 001 G 1D 0
I~ Send Before Clold Start AT Cof | 0xB5 0062 (DB x0T (<03 (x00 GFD 003 (k0D OxFD (15 0
-~ Send After Clold Start not in 1| [ (xB5 0062 (DB el (x03 (x00 BFD 04 k0D OFE (17 0 T
Dt Control notiny | GBS 62 (x06 BT 0x03 (500 OxFO GxOF GO0 0x09 2D 0 k2
—Read Back AT Col | 05 0x62 (06 (01 03 (x00 0D (05 (00 xFF 019 0
=1 Direct Chip Cortrol Set Col [ (B5 (62 (06 Gx01 003 (x00 GxFD (08 Bx00 0x02 O 1F 0
ELAN 52t C0l | (85 062 (06 Be01 (03 Bx0D (D 0D Bx01 GxFB B 10 0
I~ Tes Mode StatSiop Dsfaull |5 B5 0x62 0x06 0x071 Gx03 Be00 BFD (02 0x01 GxFD D14 0
| Set Cramns Defaull | 485 062 006 a1 0x03 0D 0xFD 03 001 CeFE 16 0
- Set T Fame Defacl | 0xB5 62 G0 GelT Gx03 G0 P (04 1 CFF (18 0
(xB5 062 Bx06 01 (x03 (x00 (xFD 005 Gx01 <00 (x A 0
e e — (xB5 062 Bx06 01 (x03 (x00 (xFO Gx0A D401 005 (24 0
Add Insert Remove
] Use DUT Automation Demo Mode {f SCPI Demo Mode is enabled)
Cancel

e) Set all needed commands to control method "default"

f) Set all not needed commands to control method "not in use"
During test case execution, only command requests for all "default” commands
show up

5. Assign a test plan to a DUT:
In the tab "Test Plans", select your test plan created in step 2. Select "Add" and

llOKll
Edit DUT Properties [ = ]
IVS 1.xml
| DUT Def | Test Plans | Test Setup | Automation |
[ Add =1 Remove '-15 Favorite Use Drag and Drop to attach test
plans default test plan
- 1 Installed Attached Test Plans
, &Call Test Plan
B TesPaninn
- | My Test Plans
Default Test Plan: [ ']
ok || cancel |
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Your test plan is now assigned to your DUT.

System configuration

Preparation of IVS connection

Always start your tests from the tab "DUTs" by double-clicking a test plan assigned
to your DUT. It guarantees, that the test plan executes the vendor-specific com-
mands of your DUT. Otherwise, the test plan is aborted with the error, "DUT type

not found".

.
&% R&S CMWrun

L3 File Browsers
TestPlans DUTs ] Tests ] Reports ]

A Edit [*iAdd * Remove T+

File  View Resources Options

= |y dut_db

b= VS Template xml
Manual Template zaml
nvs-gnss NVOBC-CSMaaml
STM Teseo-lllzml
ublox EVE-MBN 2aml
o] IVE T aml

Ly | estPlanrstp |

Testplan  Favorites

’j New [ Open
No Testplan Loaded ]

= [=] =
Help
Save All Abort All
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Connection setting

5 Test configuration

The property dialog box leads you to individual test configuration dialogs.

You can open the property dialog box from the "Testplan Details" subtab. Double-click
the node, for example ‘1. Or select the node and click = "Properties ...".

%fi? Properties x
=+ | Global Settings

&% Connection
-3 Vehicle Simulation

% GNSS Simulation
-4 Signal Power
=)+ |, Test Case Settings
T Test Case 1 Simulation configuration
T Test Case 2
TC Test Case 3
T Test Case 4 Automated

Test scheduling

. T Test Case & performace
T Test Case 6 tests GNSS simulation
- T Test Case 7
|, Advanced Settings ( =522 IVS configuration
4§ Thresholds

i Miscelaneous

Position data

IVS module under test
Set all to Default

Concel

The property dialog box lists global settings, test case-specific settings for all suppor-
ted eCall test cases from test specifications, and advanced settings for non-conform-
ance settings.

"Set all to Default" resets all settings: global settings, the settings of all test cases, and
advanced settings.

Changing the default settings results in deviation from the recommendations of test
specifications. Any such change is indicated in the measurement report. Test specifica-
tion parameter values are always shown in SCPI report.

Use the navigation tree on the left, to open the corresponding configuration dialog. For
description, refer to the following sections.

®  CoNNECHION SEHING.....uuuiiiiiiiiiie e e 16
e Vehicle simulation SettiNg.......coeuuueiiiiic e ———— 17
o GNSS simulation Setting......cc.eeeiiiiiii e 19
®  SigNal POWET SEHING..eeeiiiiiieii i e e e e e e e e e e 19
®  TeSt CaSE SEHING. ..o e 20
®  AdVANCEA SELHNGS. .. ueeiiiiiiiiie it e e e e e e 22

5.1 Connection setting

Specifies the data rate for NMEA stream transmitted by the GNSS generator.
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Vehicle simulation setting

Connection
Nmea Block Rate

Data Rate: |1 Hz ~

Set to Default

Set to Default
Resets all settings in the dialog.

5.2 Vehicle simulation setting

Specifies the geo-position of the IVS and simulates its movement.

Vehicle Simulation

Simulation Start Date/Time:

Date: 18.01.2017 =« Time: 06:00:00 =

Simulated Location:
Reference Vehicle Location:

o | -
(R LR Rl

WY DSOS 2
UL PLPLALUALPLY =

File for Movement with Madmum Velocity and Manoeuvring:
'un'\1.8.10\Tests\Installed\SMBV-K361 eCall\eCall T3_T4 b

File for Visibiliy Mask in Poor Reception:
Tests\Installed\SMBV-K361 eCall\eCallbanCanyon ant_pat

Set to Default

Simulation Start Date/TiIME.......ccee e e e e e e e e e e e e e e e e e e eeeeeees 18
Reference Vehicle LOCAtioN.........cooooiieiiiiiiieieecee e 18
Files for Movement and Visibility...........uuuuiiiiiiii e 18
STy (o T DI =TV | R 19
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Vehicle simulation setting

Simulation Start Date/Time
Specifies the time signaled within the generated positioning data.

Reference Vehicle Location
Specifies the IVS location for the tests. Select predefined location or specify geographi-
cal position manually in coordinate system WGS84.

Files for Movement and Visibility
Selects files with predefined movement geo-coordinates. The files are used by the test
case 3 and 4, see "Test Cases 3 and 4" on page 21.

The following files complying standard are provided in the installation package:

® eCallT3 T4.txt for full reception, starting in Munich, Germany, elliptical trajec-
tory with changing velocity
The file is suitable for test cases 3 and 4.

1413 121110 98

® cCallUrbanCanyon.ant pat for poor reception, e.g., between two buildings,
with the following antenna pattern:

toiocked tisible toiocked
«—r—>»

DUT - — — A

/ ~
y, N
/f \\
P
B
— L — _JDUT- >  — 3N
R C I

The file is suitable for test case 4.
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5.3

5.4

Test configuration

Signal power setting

Table 5-1: Predefined urban canyon

Zo | Elevation Azimuth Attenuation Description

ne

A |0°to5° 0° to 360° £-100 dB No signal

B |[5°to30° 210° to 330° -40 dB Shield to the west

C |[5°to30° 30° to 150° -40 dB Shield to the east

remaining remaining 0dB Open sky

Set to Default

Resets all settings in the dialog including pre-defined files.

GNSS simulation setting

Defines standard to be followed during the measurements.

GNS55 Simulation
Test Procedure
Type Approval: |EL/2017/79 -
Set to Default

=253 S e o= o LU = S 19
S0 DEFAUIL......coeeeeeeeeee et e e e e e e e e e e e e e e e e e eeaeaaaraaa 19

Test Procedure

Selects the standard:

® European Union regulation 2017/79, annex VI, Technical requirements for compati-
bility of eCall in-vehicle systems with the positioning services provided by the Gali-
leo and the EGNOS systems

e ECE/TRANS/WP.29/GRSG/2017/12, annex 8, Test methods for the navigation sol-
utions

Set to Default
Resets all settings in the dialog.

Signal power setting

Configures RF power.
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5.5

Test case setting

Signal Power

Received Satellite Power:

GPS: 13852 dBm
Galileo: 1350 dBm
GLOMASS: 4105 dEm
External Power Attenuation: ol=| dB

Set bo Default

Received Satellite Power
Specifies the power of one GPS, Galileo, and for ECE/TRANS/WP.29 tests also GLO-
NASS satellite.

External Power Attenuation
Specifies external power attenuation.

External attenuator is recommended for levels below -120 dBm for the following rea-

sons:

® The level uncertainty increases for lower levels

® The maximum attenuation of the internal step attenuator is -150 dBW. Lower levels
are achieved by reducing the internal amplification. The signal level goes down, but
the noise floor remains at a constant level. Applying an external attenuator instead
decreases the signal level and the noise floor to the same degree, thus maintaining
the dynamic range.

® The minimum of the level setting range is -200 dBW. Attenuators are the only way
to reach even lower levels

Refer to Chapter 3, "Test setup”, on page 9.

Set to Default
Resets all settings in the dialog.

Test case setting

The dialog box lists all supported eCall test cases from the selected test specification.

Click an individual test case to the left, to open the corresponding configuration dialog.
Most of the signal settings are by default according to the test specification.
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Test case setting

= | Global Settings
----- % Connection Test Case 1 - Verify NMEA transmission from DUT
----- £ Vehicle Simulation
""" ## GNSS Simulation Measurement duration per system
----- % Signal Power
= Test Case Settings 602 min

----- TC
----- TC Test Case 2

----- TC Test Case 3 p—
----- TC Test Case 4 Combined GNSS  Galileo GPS  GLONASS
----- T Test Caze & [ [ [

----- TC Test Caze &
----- T Test Case 7
= | Advanced Settings
.. 8% Thresholds

------ 4 Miscelaneous

Set all to Default

Carcel

Several test cases contain self-explanatory settings as "Measurement Duration...",
"Total Test Duration...", or "Set to Default".

The total test duration per system specifies the total time for each subtest enabled in
this test module per GNNS standard including waiting time (e.g. for acquisition).

In several test cases, you can select the satellite standards combined GNSS
(Galileo/GPS/SBAS), Galileo, GPS, GLONASS, or any combination. Note, that GLO-
NASS is only available for ECE/TRANS/WP.29 tests.

The following description covers only remaining settings.

LT O T 21
LT O R I= T o I ST 21
LT O T T 22
Test Case 2

Some receivers fail for a standalone Galileo position fix for the required power levels.
To make the test run work, the receiver can be supported by a pre-GPS support inter-
val. After the interval exceeds, all GPS satellites are turned off and only the Galileo sat-
ellites are activated.

Test Cases 3 and 4
GUI enables the standards (combined GNSS, Galileo, GPS, GLONASS, or any combi-
nation) to be tested.

The displayed files contain signal characteristics for particular tests, refer to "Files for
Movement and Visibility" on page 18.

The subtests are per default configured via the following configuration files:
® TC3: "Full Reception" test pre-configured via eCallT3 T4.txt.
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Advanced settings

® TC4: "Poor Reception" test pre-configured via eCallT3 T4.txt and
eCallUrbanCanyon.ant pat.

"Set to Default" does not reset the specified files. You can reset all files to the pre-
defined using "Set to Default" in "Vehicle Simulation" configuration dialog, see Chap-
ter 5.2, "Vehicle simulation setting", on page 17. For general reset, you can also exe-
cute "Set all to Default" to the left at the bottom.

Test Case 7
One measurement step comprises off signal, signal on, until the DUT can acquire the
signal again. You can also let amplify the signal by a configurable gain.

5.6 Advanced settings

The following section specifies the settings to speed up the tests or to loosen the strict
conformance limits and conditions. Note, that all default settings are according to the
specification. For tests according to the specification, keep the advanced settings
unchanged.

& eCall Properties *

=~ |, Global Settings Miscellaneous Settings
¥ Connection
45 Vehicle Simulation General
-4 GNSS Simulation
-4 Signal Power
I+ |, Test Case Settings Timeout Acquistion Mode 00| s 215
TC TestCase 1
T Test Case 2 Jitter Talerance: S0RH| %
Ig E: g::z i GNSS Signal Logging: [ ] Select NMEA Version <410 -
- TC TestCase 5
TC TestCase &
TC TestCase 7
=~ |, Advanced Settings

lgnore Time After 30 Fix: 58 = Tolerate Postion Fix Lost: []

NMEA Format Compliance: [ ]

SMx/1VS corfiguration S Mx first w Galileo SVID Offset 3001

Gnss Signal Logging Rate |1 Hz

-4 Thresholds
WY liiscellaneous TC 2 - Pre-GPS support: TCT:
Pre-supporting Interval: 300 s Blockage Interval: 2015 =
Pre-supporting Off Interval: 200 s

TC 4 - Emor Estimation:
Visibility Interval: 300 s

Blockage Interval: 600 s

TC & - Restare Interval
Initial Interval: 95005 =

Blockage Interval: B0 s

Set to Defautt

Set all to Default

Cancel
The following parameters are configurable.
TrESNOIAS. ...t e s e s e e e e e aeaaaaeeeeeeeeeeaerrararara 23
MiISCEIIANEOUS..... .o e e e e e e e e e e e e et et e e s e e e eaaaaaaaaaees 23
L GONEIAL ...ttt ee e ee e en e 23
L TC 2 Pre-GPS SUPPOIt. ... eeeeeeeeeeeeee e ee e 23
L TC 4 Error EStMAtioN. .......cveeeeeeeieeeeeeeeee et an e 23
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Advanced settings

L TC B RESIOIE INEEIVAL ..ot e e e e e e e enen 24

L TC 7 BIOCKAGE INtEIVAL.......eeeeeeeeeeeeeeeeeeeee et 24

L St t0 DEFAUIL. ..o ee e e e e et et e e e e et e e e e eeeeeseeaeeaeeeneaeeeseenanes 24
Thresholds

Specifies and enables different test limit values, than defined in standard. These set-
tings change the criteria of pass/fail verdict, therefore they are password protected.

Miscellaneous
Specifies the settings for non-conformance tests.

General — Miscellaneous
® |gnore time after 3D fix: the time when the coordinates calculated by receivers
are ignored in the test case for some time after the first 3D fix is attained. Some
receivers make a fix far away the true location and converge to that point after cou-
ple of seconds. This setting can bias the error statistics and can be increased for
more stability of the results.
® Timeout acquisition mode: maximum time duration after that the IVS has to
acquire satellite signals
e Jitter tolerance: maximal jitter allowed for the transmission of NMEA block related
to the NMEA rate
® GNSS signal logging: If enabled, the results with NMEA sentence are stored in
log file in the instrument directory /hdd/Gnss Gen/Log.
® SMx/IVS configuration:
"Parallel": the configurations of the instrument and IVS are started in parallel
"SMx first": the instrument is configured first, afterwards the IVS is configured
® GNSS signal logging rate: sets the rate for GNSS signal logging at
R&S CMWrun.
® Tolerate position fix lost: allows the 3D fix to be lost and sets its maximum time
duration
® NMEA format compliance: if enabled, the strict format compliance of the DUTs
messages with NMEA standard is required to pass the test
® Select NMEA version:
— NMEA version 4.10 uses system ID to distinguish between GPS and Galileo
satellites
— NMEA 4.00 and older: No specified Galileo support by NMEA specification.
Galileo ID offset is necessary to distinguish GPS and Galileo.
® Galileo SVID offset: offset useful to distinguish between GPS and Galileo satel-
lites in NMEA versions <4.10

TC 2 Pre-GPS Support < Miscellaneous
For the Galileo standard, specifies the pre-GPS support interval and the interval, dur-
ing which all other satellites except Galileo are switched off.

TC 4 Error Estimation < Miscellaneous

Specifies visibility and blockage intervals for TC 4 combined with urban canyon pat-
tern, see Chapter 5.2, "Vehicle simulation setting”, on page 17.
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Advanced settings

DUT - ] — — — — —

toiocked  tvisible thiocked

TC 6 Restore Interval < Miscellaneous
Specifies initial interval for signal on duration and blockage interval for signal off dura-

tion for TC 6.

RF output state

Initial interval Trestore TRrestore

| Blockage zone start Blockage zone start Simulation
| \ time
Paosition fix Position fix Paosition fix
L J \ J
Y Y
Measurement # 1 Measurement # 2
TC 7 Blockage Interval — Miscellaneous
Specifies blockage interval for signal off duration for TC 7.
Antenna input
power in dBm
A
Bk ¥
| \
150 | |
) | \
| \ T
| \
-155 | | | |
' T g T Blockage | T :
___ hcqusion __ _ _ I Tracking_ - | REECQUISTION
:* = 36005 ’4‘ 2500 ™ [“intenva "¢ =e0s T
| | Simulation
I | | | time
OFF ! - . >
Cold start Position fix P°5|'2;T fix Position fix

Set to Default < Miscellaneous
Resets all settings in the dialog to the values required by the test specification.
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6 Test results

The measurement report contains results in line with the selected test specification,
one table for each executed test case. The tables list the test items and conditions, the
performed test steps, their results and pass/fail verdicts. In addition, the measurement
report indicates all the parameters set to non-default values.

eCall: Test Case 1 - Verify NMEA transmission from DUT

Test ltems and Conditions puT Threshold Result] Unit| Status

NMEA-0183 Sentence rate 1Hz GPS/Galileo/SBAS ublox EVK-MEN 500 127 ms
NMEA-0183 Format: GGA GP5/Galilea/SBAS ublox EVK-M8N oK

NMEA-0183 Format: GSA GP5/Galilea/SBAS ublox EVK-M8N oK

NMEA-0183 Format: GSV GP5/Galilea/SBAS ublox EVK-M8N OK

NMEA-0183 Format: RMC GPS/Galileo/SBAS ublox EVK-M3N oK

NMEA-0183 Format: VTG GPS/Galileo/SBAS ublox EVK-M8N oK

HMEA-0183 Sentence rate 1Hz Galileo ublox EVK-MEN 500 126 ms
NMEA-0183 Format: GGA Galileo ublox EVK-M8N oK

NMEA-0183 Format: GSA Galileo ublox EVK-M3N oK

NMEA-0183 Format: GSV Galileo ublox EVK-M8N oK

NMEA-0183 Format: RMC Galileo ublox EVK-M8N oK

NMEA-0183 Format: VTG Galileo ublox EVK-M8N oK

NMEA-0183 Sentence rate 1Hz GPS ublox EVK-M8N 500 124 ms
NMEA-0183 Format: GGA GPS ublox EVK-M8N oK

NMEA-0183 Format: GSA GPS ublox EVK-M8N oK

NMEA-0183 Format: GSV GPS ublox EVK-M8N OK

NMEA-0183 Format: RMC GFPS ublox EVK-M8N oK

NMEA-0183 Format: VTG GPS ublox EVK-M8N OK

Test result Passed

eCall: Test Case 2 - Location accuracy (static receiver)

Test ltems and Conditions DUT Threshold]  Result] Unit| Status
Planimetric error GPS/Galilea/SBAS ublox EVK-MEN 15 0.48 m
Planimetric error Galileo ublox EVK-MBN 15 25 m
Planimetric error GP3 ublox EVK-MBN 15 281 m
Test result Passed

eCall: Test Case 3 - Location accuracy (moving receiver) open sky

Test ltems and Conditions DUT Threshold| Result Unit| Status
Planimetric error GP3/Galilec/SBAS ublox EVK-MEN 15 1.07 m
Planimetric error Galileo ublox EVK-MEN 15 316 m
Planimetric error GFS ublox EVK-MEM 15 10.87 m
Test result Passed

eCall: Test Case 4 - Location accuracy (moving receiver) intermitted reception and urban canyon

Test lrems and Conditions DUT| Threshold]  Result] Unit| Status
Planimetric error GPS/Galileo/GLONASS/SBAS ublox EVK-MBN 40 3.07 m
Linear error GP3/Galileo/GLONASS/EBAS ublox EVK-MEN min. 95 100 %
Planimetric error Galilec ublox EVK-MEN 40 6.65 m
Linear error Galileo ublox EVK-MBN min. 95 100 %
Planimetric error GPS ublox EVK-MBN 40 17.31 m
Linear error GPS ublox EVK-MBN min. 95 100 %
Test result Passed
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Test results

eCall: Test Case 5 - Time-to-first fix (TTFF) under cold start conditions

Test ltems and Conditions DuT Threshold Result| Unit| Status
gg&%gm;gverage Position fix time in cold start mode: ublox EVK-MBN &0 2912 .
g;&%gm;gverage Position fix time in cold start mode: ublox EVI-MEN 200 2112 z
g:{%:cl,}m: Average Position fix time in cold start mode: Lblox EVK-MEN 50 5379 .
g;{;ggm: Average Position fix time in cold start mode: ublox EVK-MBN 200! 10289 5
(;gg dBm: Average Position fix time in cold start mode: ublox EVIC-MEN 60 24,09 o
élgg dBm: Average Position fix time in cold start mode: ublox EVK-M8N 300 291 =
Test result Passed
eCall: Test Case 6 - Reacquisition time

Test ftems and Conditions ouT Threshold]  Resulf] Unit| Status
-130 dBm: Average reacquisition time: GPS/Galileo ublox EVK-MEN 20 1.07 5
-130 dBm: Average reacquisition time: Galileo ublox EVK-MEN 20 1.08 5
-130 dBm: Average reacquisition time: GRS ublox EVE-MEM 20 1.06 S
Test result Passed
eCall: Test Case 7 - Tracking and acquisition sensitivity

Test ftems and Conditions ouT Threshold]  Result Unit| Status
-144 dBm Acquisition mode sensitivity: GPS/Galileo ublox EVK-MEN 3600 34.48 5
-155 dBm Tracking mode sensitivity: GPS/Galileo ublox EVK-MEN min. 00| 600.03 5
-150 dBm Reacquisition mode sensitivity: GP5/Galileo ublox EVK-MEN 60 1.19 5
Test result Passed

The last table lists all errors and warnings collected during the test execution.

Annex: Errors and Warnings

Message

[ Test|

Testcase]

Errors and Warnings

[TC::NMEA]

GPGSV,3,1,12,01,88,360,46,03,60,259,46,08,22,181,46,11,67,167,46,0
has format problem: Satellite with ID 01 is used in GSA sentence for
position calculation but "Azimuth, degrees True, 000 to 359" is "360"
which is not valid in G5V sentence

[TC:NMEA] GAGSV,3,3,10,23,87,360,45,29,10,073,45,0 has format
problem: Satellite with ID 23 is used in GSA sentence for position
calculation but "Azimuth, degrees True, 000 to 359" is "360" which is
not valid in GSV sentence

eCall Testcase2

eCall Testcase3
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7 Monitoring

This option provides a "GNSS Monitor" subtab of a test plans pane.

After the execution of the test module, you can open a monitoring view via "GNSS
Monitoring" link in a web browser.

Test Plan Finished | ﬁ Parameters Ig Resources -

41

P Run Abort Pl Step |

Welcome to GNSS Testsuite Monitoring

This monitoring web extension provides live data for
Currenttest case status
Satellite power
Circular error
Velocity errar
Altitude error
Trajectory profile (if a moving test case is running)
Welocity profile (if a moving test case is running)
Getting started by opening

GMNSS Monitoring®

*Supported Browsers: Google Chrome, Microsoft Edge, Mozilla Firefox

Testplan Details  Yield  Measurement Report  SCPl Report  Progress Log | GMNSS Maonitor

In the monitoring view, you find a graphical representation of measured signal charac-
teristics. The monitoring view consists of a main view ("Welcome to GNSS Testsuit
Monitoring") and several views that can be dragged and dropped to the main pane via

buttons to the right.

The views can be opened using the buttons to the right via drag and drop to the main
view. A button of an opened view changes to gray. You can resize or close particular

active view.
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The following monitoring views are supported:

"Summary" : lists the testcase name, overall elapsed time, position fix and posi-
tion fix mode

"Sattelite Power" : displays the satellite signal level (in dB) vs time
Blue satellites are only tracked. The IVS does not use their positioning data.

"Planimetric Error" : displays the position estimation error (in meters) vs time
"Circular Error" : displays the position estimation error (in meters) vs angle
"Velocity Error" : displays the measured velocity error (in meters per second) vs
time

"Altitude Error" : displays the altitude estimation error (in meters) vs time
"Trajectory Profile" : displays the trajectory length (in km) vs position (distance in
km)

"Velocity Profile" : displays the velocity (in meters per second) vs position (dis-
tance in 100 m)
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8 Test module details

The tests configure and control the simulated GNSS.

For each test case, the test automatically configures and controls the IVS, as required
for the test case.

The test executes all test cases listed with an enabled checkbox.
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