p.1

Test report Ne 122-06/2023

27.06.2023

Al Checking the possibility of receiving and processing of navigation signals of standard ac-
curacy in L1 BAND for GLONASS (determine vehicle coordinates and its velocity com-

ponents).

Ilposepra sosmooicnocmu npuema 1 06pabomKu HABULAYUOHHBIX CUSHANO8 CIAHOAPMHOU MOYHOCIU 8
ouanasone L1 THCC I'TTOHACC c yenvio onpedenenus KOOPOUHAM MECMONONIONCEHUSL U COCMABNSIOUWUX
8EKMOPA CKOPOCMU MPAHCHOPMHO20 CPEOCEa.

Test requirements GOST R 54620-2011 8.1.2,8.1.5
Ilynkm mpebosanuii
Methods of test GOST R 55534-2013 5.1
Ilynkm memoouxu
Procedure description Requirements Test result

Onucanue npoyedypui oyenxu (nposeprit)

Lonycmumvlii pesynomam

Pe3y/1bmam BbINOJIHEeHUA

Start simulation script for
GLONASS only with motion path
parameters from Table B.2.

3anycmumo cyenapuii umumayuu MmoibKo
no cuenanam 'HCC I'JIOHACC c napa-
Mempamu mpaekmopuu 08UICeHUs, npuee-
oennvimu 6 FOCT P 55534, mabnuye B.2

Coordinates and velocity com-
ponents must be defined and
must be visible on the PC.

Jlondicuvt 66imb onpeodenenvl KOopou-
Hamuvl MeCTONONOICEHUSL U COCMAGIS-
rowue sexkmopa ckopocmu YCB, omoo-
Ppasicenie KOMmopblxX MOJICHO HAOIIO-
oamo Ha [IK

Location coordinates and
velocity components have
been determined, and have
been proved suitable for
viewing on the PC

Test result : Passed
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A2 Checking the possibility of receiving and processing of navigation signals of standard ac-
curacy in L1 BAND for GPS (determine vehicle coordinates and its velocity compo-
nents).

Hpoeepka 603MOJMCHOCMU npuema u 06pa60m1<u HABUCAYUOHHbLLX CUCHA06 cmaHOapmnozZ mo4vHocmu 6
ouanasone L1 THCC GPS ¢ yenvio onpedenienus KOOpOUHam MeCmonoai0iCeHusi U COCMAasisilouux 6ex-
mopa CKOpoCmu MpaHCnoOpmHO20 cCpeocmaa

Test requirements GOST R 54620-2011 8.1.3,8.14
Ilynkm mpebosanuti
Methods of test GOST R 55534-2013 5.2

Ilynkm memoouxu

Procedure description Requirements Test result
Onucanue npoyedypui oyenxu (nposepxit) Lonycmumuwiii pezynomam Peszynomam evinonnenus
Start simulation script for GPS only | Coordinates and velocity compo- Location coordinates
with motion path parameters from nents must be defined, and must be | and velocity compo-
Table B.2. visible on the PC. nents have been deter-

mined, and have been

3anycmumu cyenapuii umumayuy moasbKo Jlonoicubt 6bimb onpeodenenvlt KOOPOUHAMbL .

no cuenanram I'HCC GPS ¢ napamempamu MECMONONOANCEHUS U COCMABTAIOUUE 8EK- proved suitable for
mpaekmopuu 08UNCEHUs, NPUBCOCHHbIMU & mopa ckopocmu YCB, omobpasicenue ko- viewing on the PC
T'OCT P 55534, mabnuye B2 Mopwix MOdCHO Habarodams Ha TTK

Test result ;: Passed

A3 Checking the possibility of receiving and processing of navigation signals of standard ac-
curacy in L1 BAND for GPS and GLONASS (determine vehicle coordinates and its ve-
locity components).

Hpoeepka 603MOJMCHOCMU npuema u 06pa60m1<u HABUCAYUOHHBLX CUCHA08 cmal-tdapmyoﬁ mo4YHocmu 6
ouanazone L1 THCC I'JTOHACC u GPS ¢ yenvio onpeodeneHus KOOpOUHam mMecmonoioiceHus i COCmaes-
nwWyux eekmopa ckopocmu mpancnopmHozco cpedcmea

Test requirements GOST R 54620-2011 8.1.4

Ilynkm mpebosanuti

Methods of test GOST R 55534-2013 5.3

Ilynkm memoouxu

Procedure description Requirements Test result

Onucanue npoyedypvl oyeHKu (npoeepri) Honycmumuiii pezynomam Peszyromam gvinonuenus
Start simulation script for GPS and | Coordinates and velocity com- Location coordinates and
GLONASS with motion path pa- ponents must be defined, and velocity components have
rameters from Table B.2. must be visible on the PC. been determined, and have

been proved suitable for

3anycmumu cyenapuii umumayuu no cuena- | J{ondicHvl 6bims onpeodenielvt KOopou- o
viewing on the PC

aam THCC I'TTOHACC u GPS coemecmno Hambl MeCMONOI0NHCEHUsL U COCMABJIS-
C napamempamu mpaexmopuu 08UNCeHUsl, rowue sexmopa ckopocmu YCB, omo6-
npusedennvimu 6 I OCT P 55534, mabauye | padicenue KOMOpwX MONHCHO HAONIO-
B2 oams na IIK

Test result: Passed

TEST PROTOCOL Ne 122-06/2023 Date: 27.06.2023
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format

HpoeepKa B03MOINCHOCIU BbIOAYU 80 GHEUIHUE ycmpozicmea qubopMaL;uu 0 HaBUcayuoOHHbLX napamempax

6 popmame NMEA-0183

Test requirements
Ilynkm mpebosanuti

Methods of test

Ilynkm memoouxu

Checking the possibility of issuing of navigation data to external devices in NMEA- 0183

GOST R 54620-2011 8.1.15

GOST R 55534-2013 5.4

Procedure description
Onucanue npoyedypui oyenxu (nposeprut)

Requirements
Llonycmumvii pesynomam

Test result
Pe3yfzbmam BbINOJIHEHUA

Use the developer's software to config-
ure the navigation module for output of
NMEA-0183 sentences (RMC, GGA,
VTG, GSA and GSV as per) Using de-
veloper’s software.

Start simulation script for GPS and
GLONASS with motion path parame-
ters from Table B.1.

C nomowpio I10 paszpabomyuxa nacmpoums
HABUAYUOHHBLI MOOYJIb HA 6bLOAYY COOOUeHU
NMEA-0183 (coobwenus RMC, GGA, VTG,
GSA u GSV)

3anycmums  cyenapuil umumayuy CUSHAIO8
T'HCC ITIOHACC/GPS ¢ napamempamu, npu-
seoennvimu 6 TOCT P 55534, mabauye B. 1

Navigation data shall be re-
ceived via NMEA-0183
protocol

Hasueayuonnas ungopmayus
00./121CHA ObIMb NOYHeHd No NpPo-
moxony NMEA-0183

Location coordinates and
velocity components have
been determined, and have
been proved suitable for
viewing on the PC

Test result : Passed

TEST PROTOCOL Ne 122-06/2023
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A5

Checking receiver autonomous integrity monitoring (RAIM) algorithm

Iposepka anzopumma agmoHOMHO20 KOHMPOIsL 00CMOBEPHOCHIU HABULAYUOHHBIX ONPeOeNeHUl] U UCKTIO-
yenus nedocmoegepHuix uzmepernuii (RAIM)

Test requirements
Ilynkm mpebosanuti

Methods of test

Ilynkm memoouxu

GOST R 54620-2011 8.1.4

GOST R 55534-2013 5.5

Procedure description
Onucarnue npoyedypvl OYeHKU (npoeepku)

Requirements
Lonycmumviii pesynomam

Test result
Pesyﬂbmam B6bINOJIHEHUA

Start simulation script for GPS and
GLONASS with motion path pa-
rameters from Table B.1.

3anycmums cyenapuil umumayuy cUSHAaIO8
THCC [JIOHACC/GPS c¢ napamempamu,
npugedennvimu 6 I'OCT P 55534, mabauye
B.1

All NSC signals shall be viewed
on the PC

Honoicner  omobpasicamvcs  cueHanvl
6cex 3adannvlx cyenapuem HKA

All NSC signals are viewed
on the PC
Cuenanvt 6cex 3a0aHHbIX cyerna-

puem HKA omobpadsicaiomes Ha
9KpaHe npu UCHOIb306AHUU

Add ephemeris and timing data errors
for three GLONASS/GPS sattelates
after 10 min of script execution.

Use the developer's software to make
sure that the navigation module
doesn’t use satellites with ephemeris
and timing data errors after 10 min of
script execution.

Tocne 10 mun ucnonnenus cyenapus gecmu
6 CyeHapuil 3a46e00M0 OUWUDOUHbIE 3HAYEeHUs
aghemepudHo - 8pemenHoU uHgopmayuu Ons
mpex KA uz epynnupogxu

Hlocne 10 mun ucnonnenus cyenapusi umu-
mayuu ¢ nomowvio cneyuaibroz2o I10 ons
HABUSAYUOHHO20 MOOYIIst YOeOumvcsi 6 om-
cymcmeuu npuema cuenanros HKA, ona xo-
MOpvIX  MOOEUPYIomes  owmubku  sgeme-
PUOHO - 8peMenHOU UHpopMayuu

There are no NSC signals with
ephemeris and timing errors re-
ceived and displayed, and
should be excluded from navi-
gation solution

Cuenanvt HKA, 0na komopuix mooe-
JUpytomes  owubKu  dgpemepudHo -
8PEeMEHHOU UHPOpMaAYUU He OOIIHCHbI
omobpaxcamsvcs 1 OOAAHCHBL UCKTIIO-
uamves U3 pacuemos npu peuteHuu
HABUSAYUOHHOU 3a0aHU

NSC signals with the
ephemeris and timing errors
are excluded from naviga-
tion solution

Test result : Passed

TEST PROTOCOL Ne 122-06/2023
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A.6 Plane coordinates and altitude error estimation in autonomous static mode
Ol;eHKCl noecpewHocmu onpe()eﬂeyu}l KoopduHam 6 njlaHe U 8blcomvl 6 ABNMOHOMHOM CMAMu4eCKom pe-

HCume

Test requirements
Ilynkm mpebosanuti
Methods of test

Ilynkm memoouxu

GOST R 54620-2011 8.1.7
GOST R 55534-2013 5.7

TEST PROTOCOL Ne 122-06/2023

Date: 27.06.2023
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Procedure description
Onucarnue npoyedypvl OYeHKU (npoeepku)

Requirements
Jlonycmumuiii pesyromam

Test result

Pe3yﬂbmam BbINOJIHEHUA

Configure the navigation module for
reception GLONASS and GPS sig-
nals.

Set parameters:
GNSS_MIN_ELEVATION =5
GNSS_DATA RATE=1Hz

Stage 1

Start the SS for GLONASS signals
only, using the simulation parameters
from Table B.1.

Hacmpoums YCB na npuem cuenanoe THCC
TJIOHACC u GPS

Yemanoeums napamempeo:

GNSS _MIN _ELEVATION =5 epadycos.
GNSS_DATA_RATE=11Ty

Oman 1

3anycmumv cmamuyueckutt CH monvko no
cuenanam THCC I'TIOHACC

The average errors do not ex-
ceed (with a confidence proba-
bility of 0.95) the values:

- 15 m for plane coordinates

- 20 m for height (optional)

Cpeonue noepewtnocmu (npu 0osepu-
menvHoli  geposmuocmu  0,95) nue
00.7124CHbL ObIMb OoTIee:

- 15 M 0212 naanoswix KOOpOUHaAm

- 20 m oOna evicomwl (pakyrvma-
MuUsHo)

Average error (at P = 0.95)

inplane 1,4 m
in height 2,3 m

Stage 2
Start the SS for GPS signals only

Oman 2

3anycmumv cmamuuecxuti CH monvko no

The average errors do not ex-
ceed (with a confidence proba-
bility of 0.95) the values:

- 15 m for plane coordinates

- 20 m for height (optional)

Average error (at P = 0.95)

in plane 0,3 m
in height 0,8 m

cuenanram 'HCC GPS
Cpeonue noepewinocmu (npu dosepu-
menvHoti  geposimuocmu  0,95)  nue
dondicHbl Obimb bonee:
- 15 m 015 naanoswix KOOpOUHam
- 20 m Ona evicomwl (pakyrvma-
MusHo)
Stage 3 The average errors do not ex- | Average error (at P = 0.95)
Start the SS for GLONASS and GPS ceed (with a confidence proba- - inplane 0,5m
signals bility of 0.95) the values: - inheight 2,8 m
- 15 m for plane coordinates
Oman 3

3anycmumv cmamuyeckuii CH coemecmno
no cuenaram F'HCC I'JTIOHACC u GPS

- 20 m for height (optional)

Cpeonue noepewnocmu (npu 0osepu-
menvHotl  geposimuocmu  0,95)  He
00/12iCHbL ObIMb OOTICe:

- 15 m 015 naanoswix KoopouHam

- 20 m Ona evicomvl (pakyrvma-
Mu6Ho)

TEST PROTOCOL Ne 122-06/2023

Date: 27.06.2023
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Procedure description

Onucanue npoyedypol oyeHKu (npoeepKiL)

Requirements
Jlonycmumuiii pesyromam

Test result
Pe3yfzbmam BbINOJIHEHUA

Stage 4

Apply real GNSS signals to naviga-
tion module with a GNSS repeater

Oman 4

Iooams na YCB cuenansl peanvrou epynnu-
posxu HKA, yepes pempancasmop THCC

The average errors do not ex-
ceed (with a confidence proba-
bility of 0.95) the values:

- 15 m for plane coordinates

- 20 m for height (optional)

Cpeonue nocpewnocmu (npu 0osepu-
menvHoti  geposmuocmu  0,95) nHe
00.7124CHbL ObIMb OoTIee:

- 15 M 012 naanoswix KOOpOUHam

- 20 m Ona evicomwl (pakyrvma-
MuUsHo)

Average error (at P = 0.95)
- inplane 34 m
- inheight 6,2 m

Test result: Passed

TEST PROTOCOL Ne 122-06/2023

Date: 27.06.2023
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A7 Coordinates (plane), altitude and velocity error estimation in dynamic mode
OL;@HKCI noecpewHocmu onpe()eﬂeyu}l Koop()unam 6 njawne, 6blComvl U CKOpocmu 6 OUHAMUYECKOM peorcume

Test requirements GOST R 54620-2011 8.1.7
Ilynkm mpebosanuii
Methods of test GOST R 55534-2013 5.8

Ilynkm memoouxu

Configure the navigation module for reception GLONASS and GPS.
Set parameters:

GNSS MIN _ELEVATION = 5°.

GNSS_DATA RATE =1Hz

Hacmpoums YCB na npuem cuenanos 'HCC I'JTIOHACC u GPS
Yemanosums napamempeo:

GNSS MIN ELEVATION = 5 zpadycos.

GNSS_DATA_ RATE =11y

Stage 1. Start the dynamic SS for GLONASS signals only

Oman 1. 3anycmums ounamuuecxuti CH monvko no cuenaram 'HCC I'JTIOHACC

TEST PROTOCOL Ne 122-06/2023 Date: 27.06.2023
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Procedure description
Onucanue npoyedypuvl oyeHxu (npoeepii)

Requirements
Jlonycmumbwiti pesyromam

Test result
Pesyﬂbmam BbINOJIHEHUA

Extract data from the file with coordinates
from the navigation module (latitude, lon-
gitude, altitude) and to velocity, at the stage
of uniform motion on the maximum
speed (without acceleration path)

Calculate the error in plane coordinates, al-
titude and velocity.

Buvioenums u3z ¢pavina ungpopmayuio, cooeprcawyy-
10Cs 8 COOOUeHUAX, 00 OnpedeeHHbIX Ha8ULAYUOH-
HbIM MOOYIeM KOOPOUHAMAX U CKOPOCMU 08UdCe-
HUsL Ha 9Mane PAGHOMEPHOZ0 OBUNCEHUA HA MAK-
cuUManbHOI cKopocmu (6e3 yuema mMomenma ycKo-
penus)

CpasHumo 3anucannyio uHopmayuio ¢ unpopma-
yueil ucxoonoco CH

The average errors do not
exceed (with a confidence
probability of 0.95) the
values:

- 15 m for plane

- 20 m for height (op-
tional)

- 0,1 m/s for velocity

Cpeonue noepewnocmu (npu
008epUMENbHOU 8ePOAMHOCIU
0,95) ne ooadichvl bbims doaee.
- 15 M Ona nnanogvix Koopou-
Ham

- 20 m Ona evicomvl (pakyno-
mamueno)

- 0,1 m/c ons ckopocmu

Average error (at P = 0.95)
-inplane 6,6 m

-in height 1,9 m

- in velocity 0,04 m/s

Extract data from the file with coordinates
from the navigation module (latitude, lon-
gitude, altitude) and to velocity, at the stage
of manoeuvring movement

Calculate the error in plane coordinates,
altitude and velocity.

Boioenums uz gavina ungopmayuio, cooepaicauyy-
10Cs 8 COOOWEHUSIX, 0O ONPEOeNeHHbIX HABULAYUOH-
HbIM MOOYIeM KOOPOUHAMAX U CKOPOCMU O8Udice-
HUSL Ha 9Mane 08UNCEHUsL HA IMane MaHespuposa-
HUsL.

Cpasnums 3anucannyio ungopmayuio ¢ uHgopma-
yuetl ucxoonozo CH

The average errors do not
exceed (with a confidence
probability of 0.95) the
values:

- 15 m for plane

- 20 m for height (op-
tional)

- 0,1 m/s for velocity

Cpeonue noepewnocmu (npu
008ePUMENLHOTL 8EPOSIMHOCIU
0,95) ne oondxncuvl bvime boaee.
- 15 m Ona nranogvix Koopou-
Ham

- 20 m Ons evicomul (axyb-
mamueno)

- 0,1 m/c ons ckopocmu

Average error (at P = 0.95)
- inplane 6,5m

- inheight 1,9 m

- invelocity 0,01 m/s

Extract data from the file with coordinates
from navigation module (latitude, longi-
tude, altitude) and to velocity, at the stage
of movement in blockage zones as well as
in poor-reception zones of navigation sig-
nals

Calculate the error in plane coordinates, al-
titude and velocity.

Bvioerums uz gaiina ungopmayuio, cooepicauyy-
10Cs1 8 COOOWEHUAX, 00 ONpedeleHHbIX HABUSAYUOH-
HbIM MOOYTIeM KOOPOUHAMAX U CKOPOCMU O8UNHCe-
HUA 6 MeCmax 3ameHeHus U Hey8epeHHO20 npu-
ema HAGU2AUUOHHBIX CUZHAN08

CpasHums 3anucannyo uHgopmayuio ¢ unpopma-
yueu ucxoornozo CH

The average errors do not
exceed (with a confidence
probability of 0.95) the
values:

- 15 m for plane

- 20 m for height (op-
tional)

- 0,1 m/s for velocity

Cpeonue noepewnocmu (npu
008EPUMENLHOT 8EPOSIMHOCIU
0,95) ne oondichvl bbims Ooaee.
- 15 m 01 naanogvix Koopou-
Ham

- 20 m 015 évicomul (Paxyno-
mamueno)

- 0,1 m/c Ona ckxopocmu

Average error (at P = 0.95)
- inplane 1,1m

- inheight 3,4 m

- invelocity 0,01 m/s

TEST PROTOCOL Ne 122-06/2023
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Stage 2. Start the dynamic SS for GPS signals only

Oran 2. 3anyctuth quHamudeckuii CU tonsko mo curaazam [HCC GPS

Procedure description
Onucanue npoyedypul OYeHKu (npoeepku)

Requirements
Jlonycmumulii pesynomam

Test result
Pe3y/zbmam BbINOJIHEHUA

Extract data from the file with coordinates
from navigation module (latitude, longi-
tude, altitude) and to velocity, at the stage
of uniform motion on the maximum
speed (without acceleration path)

Calculate the error in plane coordinates, al-
titude and velocity.

Buvioenums u3z ¢pavina ungpopmayuio, cooeporcawyy-
10Cs 8 COOOUeHUAX, 00 OnpedeeHHbIX HaBULAYUOH-
HbIM MOOYIeM KOOPOUHAMAX U CKOPOCMU 08UdCe-
HUsL Ha 9Mane PAGHOMEPHOZ0 OBUNCEHUA HA MAK-
CUManbHOI cKopocmu (6e3 yuema mMomenma ycKko-
penus)

CpasHumo 3anucannyio uHgopmayuio ¢ unpopma-
yueil ucxoonoco CH

The average errors do not
exceed (with a confidence
probability of 0.95) the
values:

- 15 m for plane

- 20 m for height (op-
tional)

- 0,1 m/s for velocity

Cpeonue noepewnocmu (npu
008ePUMENLHOL 8EPOSIMHOCIU
0,95) ne oondichvl bbime Hoaee.
- 15 M Ona nranogvix Koopou-
Ham

- 20 m Ons ebicomul (axyno-
mamueno)

- 0,1 m/c ons ckopocmu

Average error (at P = 0.95)
- inplane 12m

- inheight 2,0m

- invelocity 0,01 m/s

Extract data from the file with coordinates
from the navigation module (latitude, lon-
gitude, altitude) and to velocity, at the stage
of manoeuvring movement

Calculate the error in plane coordinates,
altitude and velocity.

Boioenums uz gavina ungopmayuio, cooepacauyy-
10cs 8 coobujenusx, ob onpeoenenHvlX Hagu2ayUuoH-
HLIM MOOYIeM KOOPOUHAMAX U CKOPOCU O08UdICe-
HUSL HA 9Mane 08UMNCEHUsl HA IMaAne MAHesPUPOsa-
HUsL.

Cpasnums 3anucannyio ungopmayuio ¢ uHgopma-
yuetl ucxoonozo CH

The average errors do not
exceed (with a confidence
probability of 0.95) the
values:

- 15 m for plane

- 20 m for height (op-
tional)

- 0,1 m/s for velocity

Cpeonue noepewnocmu (npu
008ePUMENLHOT 8EPOSIMHOCIU
0,95) ne oondxnchvl bvime Hoaee.
- 15 m 01 naanogvix Koopou-
Ham

- 20 m Ons evicomul (axyo-
mamueno)

- 0,1 m/c ons ckopocmu

Average error (at P = 0.95)
- inplane 0,8m

- inheight 1,8 m

- invelocity 0,01 m/s

Extract data from the file with coordinates
from navigation module (latitude, longi-
tude, altitude) and to velocity, at the stage
of movement in blockage zones as well as
in poor-reception zones of navigation sig-
nals

Calculate the error in plane coordinates, al-
titude and velocity.

Bvioerums uz gaiina ungopmayuio, cooepicauyy-
H0CsL 8 COOOUEHUAX, 00 ONPeOeleHHbIX HABUCAYUOH-
HbIM MOOYNIeM KOOPOUHAMAX U CKOPOCMU O8UNHCe-
HUA 6 MeCmax 3ameHeHus U Hey8epeHHO20 npu-
ema HaU2AYUOHHBIX CUZHALO06

Cpasnums 3anucannyio ungopmayuio ¢ ungopma-
yueil ucxoonozo CHU

The average errors do not
exceed (with a confidence
probability of 0.95) the
values:

- 15 m for plane

- 20 m for height (op-
tional)

- 0,1 m/s for velocity

Cpeonue noepewnocmu (npu
008epUMenbHOU 8ePOMHOCTNU
0,95) ne oondichvl bbims Hoaee.
- 15 m 01 naanogvix Koopou-
Ham

- 20 m 015 evicomul (Paxynob-
mamueno)

- 0,1 m/c Ons ckxopocmu

Average error (at P = 0.95)
inplane 1,0 m

in height 1,2 m

in velocity 0,01 m/s

Stage 3. Start the dynamic SS for GPS and GLONASS signals

TEST PROTOCOL Ne 122-06/2023
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Oran 3. 3anyctuts nuHamudeckuii CU Tonbko no curaanam ['HCC T'JIOHACC u GPS

Procedure description
Onucanue npoyedypul OYeHKu (npoeepku)

Requirements
Jlonycmumvlii pesynomam

Test result
Pe3y/zbmam BbINOJIHECHUA

Extract data from the file with coordinates
from navigation module (latitude, longi-
tude, altitude) and to velocity, at the stage
of uniform motion on the maximum
speed (without acceleration path)

Calculate the error in plane coordinates, al-
titude and velocity.

Buvioenums u3z ¢pavina ungpopmayuio, cooeprcawyy-
10Cs 8 COOOUeHUAX, 00 OnpedeleHHbIX HaBULAYUOH-
HbIM MOOYIeM KOOPOUHAMAX U CKOPOCMU 08UdCe-
HUsA HA 2Mane PAGHOMEPHO20 OBUNCEHUA HA MAK-
CUMAbHOIL CKOpocmu (6e3 yuema MomMenma ycKo-
peHnus)

CpasHumo 3anucannyio uHopmayuio ¢ unpopma-
yueil ucxoonoco CH

The average errors do not
exceed (with a confidence
probability of 0.95) the
values:

- 15 m for plane

- 20 m for height (op-
tional)

- 0,1 m/s for velocity

Cpeonue noepewnocmu (npu
008epUMENLHOL 8EPOSIMHOCIU
0,95) ne ooaduchvl bbims Hoaee.
- 15 M Ona nnanogvix Koopou-
Ham

- 20 m Ons ebicomul (axyno-
mamueno)

- 0,1 m/c ons ckopocmu

Average error (at P = 0.95)
- inplane 58m

- inheight 2,5m

- invelocity 0,01 m/s

Extract data from the file with coordinates
from the navigation module (latitude, lon-
gitude, altitude) and to velocity, at the stage
of manoeuvring movement

Calculate the error in plane coordinates,
altitude and velocity.

Buvioenums uz gavina ungopmayuio, codeprcauyy-
10cs 8 coobuenusax, o6 onpeoenenHbix HagueayuoH-
HbILM MOOYIeM KOOPOUHAMAX U CKOPOCMU 08uUdice-
HUSL Ha 9Mane 08UMNCEHUsl HA IMane MAHesPUPosa-
HUsL.

Cpasnums 3anucannyio ungopmayuio ¢ uHgopma-
yuetl ucxoonozo CH

The average errors do not
exceed (with a confidence
probability of 0.95) the
values:

- 15 m for plane

- 20 m for height (op-
tional)

- 0,1 m/s for velocity

Cpeonue noepewnocmu (npu
008ePUMENLHOTL 8EPOSIMHOCIU
0,95) ne oondicnvl bbims Hoaee.
- 15 m 01 naano8vix Koopou-
Ham

- 20 m Ons evicomul (axynb-
mamueno)

- 0,1 m/c Ons ckopocmu

Average error (at P = 0.95)
- inplane 57m

- inheight 25m

- invelocity 0,01 m/s

Extract data from the file with coordinates
from navigation module (latitude, longi-
tude, altitude) and to velocity, at the stage
of movement in blockage zones as well as
in poor-reception zones of navigation sig-
nals

Calculate the error in plane coordinates, al-
titude and velocity.

Buioenums uz pavina ungpopmayuio, cooepoicauyy-
H0CsL 8 COOOUEHUAX, 00 ONPEeOeleHHbIX HABUCAYUOH-
HbIM MOOYNIeM KOOPOUHAMAX U CKOPOCMU O8UHCe-
HUA 6 MeCmax 3ameHeHus U Hey8epeHHO20 npu-
ema HaU2AYUOHHBIX CUZHALO06

Cpasnums 3anucannyio ungopmayuio ¢ ungopma-
yueil ucxoonozo CHU

The average errors do not
exceed (with a confidence
probability of 0.95) the
values:

- 15 m for plane

- 20 m for height (op-
tional)

- 0,1 m/s for velocity

Cpeonue noepewnocmu (npu
008epUMenbHOU 8ePOMHOCTNU
0,95) ne oondichvl bbims Hoaee.
- 15 m 0ns naanogvix Koopou-
Ham

- 20 m 015 évicomul (Paxyiv-
mamusHo)

- 0,1 m/c Onsa ckopocmu

Average error (at P = 0.95)
- inplane 2,7m

- inheight 41m

- invelocity 0,01 m/s

Test result : Passed

TEST PROTOCOL Ne 122-06/2023

Date: 27.06.2023
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A8

Check the minimum time interval of observational data updates

Hpoeepka MUHUMATIBHO20 86PEMEHH020 UHmepeald 0OHO8ICHUSA 06cep6auu0HHblx OAHHbIX

Test requirements
Ilynkm mpebosanuti

Methods of test

Ilynkm memoouxu

GOST R 54620-2011 8.1.8

GOST R 55534-2013 5.9

Procedure description
Onucanue npoyedypui oyenxu (nposepxit)

Requirements
Lonycmumviii pesynomam

Test result
Pe3y/zbmam BbINOJIHEHUA

Analyse files with the results of dy-
namic tests

Ipoananusuposams ¢hatinel ¢ nocmynus-
weil om HABULAYUOHHO20 MOOYTIsL UHPOD-
mayuetl, npu 08UNCEHUU NO OUHAMUYECKUM
cyeHapusm

Shall be no identical coordinate
values exist for adjacent (with
respect to a time frame) GGA

sentences

Honocnvl omcymemeosams 00UHAKO-
6ble 3HAUEHUsL KOOPOUHAT OISt CMENC-
HbIX (MO 8peMeHHOU MemKe) coobuje-
nuti GGA

The same coordinate for adja-
cent packet are absent

Test result : Passed

TEST PROTOCOL Ne 122-06/2023

Date: 27.06.2023




p. 14

A9 Checking recovery time after tracking failure due to shadowing

HpoeepKa BPEMEHU 60CCMAHOBNEHUS CNIEHCEHUS 3A CUCHANIAMU pa60‘l€20 coszee3ouss HKA nocne cpolea cie-

HCEHUA U3-3a 3AMmMEeHERUA

Test requirements
Ilynkm mpebosanuii
Methods of test

Ilynkm memoouxu

GOST R 54620-2011 8.1.9

GOST R 55534-2013 5.10

Procedure description Requirements Test result
Onucanue npoyedypuvl oyenxu (npoeepxis) Honycmumviii pezyrsmam Pesynomam evinonnenus

Stage 1. The average time of tracking 35s
Start the static SS for GLONASS/GPS | "éStore must not exceed 5s.
signals. Disconnect the antenna from the

. . L Cpeonee epems 60cCmMano8ieHus
IVS (i.e. from _I'[S na\_/lgatlon module) cedicens O0NHNCHO Obimb He Doslee
and reconnect it again after 20 to 60 s. 5 cexyno
Oman 1.
3anycmumos cmamuyeckui cyeHapuil UMumayuu
cuenanog I JIOHACC/GPS Omxniouums anmen-
uuill kabenb om YCB (nasucayuonnozo mooyns
YCB) u 6no6v nodkatouums yepe3 unmepsan epe-
menu om 20 0o 60 ¢
Stage 2. The average time of tracking 9s
Start the static SS for GLONASS signals restore must not exceed 5 .
only. Disconnect the antenna from the

o f it iqation module Cpeonee 8pemsi 60CCMAHOBACHUS
IVS (i.e. from 115 navigatio ule) cnescenus 00AHCHO Golmb He Gonee
and reconnect it again after 20 to 60 s. 5 cexyno
Oman 2.
3anycmumb cmamuuecKkuti cyeHaputi UMumayuu
cuenanos moavko I JIOHACC Omknouums an-
mennuwlil kKabenb om YCB (nasueayuonnoco mo-
oy YCB) u 6Ho6b noOKm0uUmMb Yepes uHmepaall
epemenu om 20 do 60 ¢
Stage 3. The average time of tracking 4s
Start the static SS for GPS signals only. restore must not exceed 5 s.
Disconnect the antenna from the VS (i.e.
f its navigation module) and recon- Cpeoncee apexs Gocemarnosientis
I’0m_l ' 9 cedicenst O0NANCHO Obimb He bonee
nect it again after 20 to 60 s. 5 cexyno
Oman 3.
3anycmums cmamuueckuti cyeHaputi uMumayuu
cuenanos moavko GPS Omknouums anmenHwlil
kabenv om YCB (hasueayuonnoeo mooyis YCB)
U 8HOBb NOOKIIOYUMb Yepe3 UHMEPBAIL 8PEeMEHU
om 20 0o 60 ¢

Test result: Passed

TEST PROTOCOL Ne 122-06/2023

Date: 27.06.2023
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A.10 “Cold start” time

Onpet)eﬂeHue BpEeMEHU peulerus Haeuzauuomtozi 3a0ayu 6 peaxcume «XONOOHO20» cmapma

Test requirements
Iynkm mpebosanuti
Methods of test

Ilynkm memoouxu

GOST R 54620-2011 8.1.10
GOST R 55534-2013 5.11

TEST PROTOCOL Ne 122-06/2023

Date: 27.06.2023
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Procedure description Requirements Test result
Onucanue npoyedypul oyenxu (npoeepxis) Honycmumviti pezynomam Pesynvmam evinonnenus
Stage 1. The average time of cold
Clear the navigation module RAM from all NSC Ztglr; must not exceed Aﬁa\}gf ZS_
ephemerides and constellation almanacs. Start 24 08us :
the static SS for GLONASS/GPS signals. !
Cpeonee epems peuienus HasuU- 24,64 s
Connect the GNSS antenna to the IVS and 2AYUOHHOIL 3A0aUU 6 pedcUMe 21.21s
measure the time interval the interface program gxw’“)“"g"» C”;‘gpma 00mHCHO 19,20 s
. . .. ) bimb He bonee 60 ¢
dialog with the navigation fix appears. 24,37 s
Oman 1. 24,98 s
Ipoussecmu copoc scex s¢pemepud HKA u anvmanaxos 23,97 s
cucmem uz O3Y nasueayuonnozo mooyra THCC 22,76 s
3anycmums cmamuyeckuti cyeHapuii UMUMayuy CUSHAL08 23535
I'JIOHACC/GPS '
21,72 s
Hooxnrouums aumennwlii kabenv k YCB u usmepumso
8pemst 00 NEPE020 PeuleHUsl HABULAYUOHHOU 3a0ayu
Stage 2. The average time of cold
Clear the navigation module RAM from all NSC Ztoarst must not exceed Aﬁo\}:fuZS'
ephemerides and constellation almanacs. Start 3307 < :
the static SS for GLONASS signals only. Cpednee spexst pewenus nasu- 4074's
Connect the GNSS antenna to the IVS and 2AYUOHHOU 3a0a4U 6 pedcume 34.45s
measure the time interval the interface program gx"”“”ogo» C”;"Opm“ O0ndACHO 39,69s
dialog with the navigation fix appears. ol e botee 6. 24,21 s
Oman 2. 23,84s
Ipoussecmu cHpoc ecex agpemepud HKA u anomanaxos 21,17 s
cucmem uz O3Y nasueayuonnoco mooyna THCC 4872 s
3anycmumb cmamuuecKuti cyeHaputi UMUmayuy CUSHA108 2379 s
moavko ' HCC ITIOHACC. '
13,89 s
THooknouums anmennwviii kabenv k YCB u usmepums
8pemst 00 nNepBo2o peulenuss HagUeAyUOHHOU 3a0adu
Stage 3. The average time of cold
Clear the navigation module RAM from all NSC étg‘r; must not exceed Aﬁs\}gruZS'
ephemerides and constellation almanacs. Start 2517 s :
the static SS for GPS signals only. Cpednee spesst pewenus nasu- 3555 s
Connect the GNSS antenna to the IVS and 2AYUOHHOU 3a0a4U 6 pedcume 3745s
measure the time interval the interface program gx‘”")a"o;o» 6”16"01?”“’ O0ndACHO 23,11s
dialog with the navigation fix appears. ot e boree BT 32,27 s
Oman 3. 22,26 S
Ipoussecmu copoc ecex agpemepud HKA u anbmanaxos 34,43 s
cucmem uz O3Y nasueayuonnozo mooyna THCC 31,23s
3anycmums cmamuyeckuil cyeHapuil UMUmMayii CUSHAL08 2342 s
monvko ' HCC GPS 20:80 S
Tooxmouums anmennwiii kabeav k YCB u uzmepums
8pemst 00 nNepeo2o peutenust HagUeAyUOHHOU 3a0adu

Test result : Passed

TEST PROTOCOL Ne 122-06/2023

Date: 27.06.2023
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All
signal tracking mode

Evaluating sensitivity of GNSS navigation module in signal search (locking) mode and in

Onpet)eﬂeﬂue uyecmeumeibHoCmu HasucayuoOHHo2o MO()le}Z 6 peaxcume noucka (3ax6ama) u e pesxxcume

yoepoicanus (credxcenust) cuenanoe T HCC

Test requirements
Ilynkm mpebosanuii
Methods of test

Ilynkm memoouxu

GOST R 54620-2011 8.1.11

GOST R 55534-2013 5.12

Procedure description
Onucanue npoyedypvl OYeHKu (npoeepku)

Requirements
Llonycmumviii pesynomam

Test result
Pesyﬂbmam BbINOJIHEHUA

Stage 1.
Clear the navigation module RAM from all NSC

ephemerides and GNSS almanac.

Set the signal path attenuation to 70 dB.

Start the static SS for GLONASS/GPS signals.
Set the output power of the simulator to 150 dBW.
Increase the navigation signal power in 1 dB steps
until the 1VS successfully fix coordinates.

Oman 1.

Ipouseecmu copoc ecex sghemepud HKA u anomanaxos cu-
cmem u3z O3Y nasueayuonnozo mooyns ' HCC

Yemanosums na  ammenoamopax 3navenus ocnabnenus
mpaxma pasnvim 70 05

3anycmums cmamuyeckuil cyeHapuil UMUMAYUU CUSHATIO8
TJIOHACC/GPS

Ha umumamope ycmanoeums ypoeenv cucnana mumyc 150
0bBm

C waeom 1 OF ysenuuusams MOWHOCMb HABUSAYUOHHOZ0 CUe-
Hana Ha 6xode YCB 0o moeo momenma, noxka oH peuwium Hagu-
2aYUOHHYI0 3a0a4

GNSS signal level on
the antenna input of the
IVS must not exceed
minus 163 dBW

Yposenw cuenana F’HCC na
anmennom éxooe YCB @ pe-
JHCUMeE NOUCKA OOTIHCEH
Ovimy He bonee munyc 163
obBm

minus 175 dBm

Stage 2.

Set the signal path attenuation on attenuators such
that the signal on the antenna input of the IVS is
equal to minus 160 dBW.

Wait 15 min. Decrease the signal power in 1 dB
steps until the IVS loses fix.

Oman 2.

Yemanosumos na ammenioamopax snauenue ocnabnenus
mpaKma maxkum, Y¥moosl YypoeeHsb CUSHALA HA AHMEHHOM
6xooe YCB cocmasun munyc 160 06Bm

Yepes 15 munym ¢ waeom 1 OB ymenvuiams MowHOCmMb HAGU-
2AYUOHHO20 CUSHANA OO0 MOMEHMA cOPOCA peuleHUs HaBueayu-
OHHOUL 3a0a4U

GNSS signal level on
the antenna input of the
IVS must not exceed
minus 180 dBW

Yposenw cuenana F’HCC na
anmennom exooe YCB g pe-
aHrcuMe yoepaicanus (crexce-
HUsE) 0oadicer 6vimsb He O0-
nee munyc 180 0bBm

minus 203 dBm

Note. Switch the attenuators at least each 120 s.

HQMM@’-!LIHM@. Hepemzottenue ammeHIamopos ocywecmseiinisv C nepuodulmocmbzo He menee 120 ¢

Test result : Passed

TEST PROTOCOL Ne 122-06/2023

Date: 27.06.2023
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Al12
GNSS_DATA_RATE parameter

Checking that data output rate may be changed in required range using

Ilposepka 803M0dHCHOCIMU UBMEHEHUS YACMOMbL 8b10A4YU OAHHBIX 8 MpedyeMoM OUAna30He 3HAYeHUl ¢ No-
mowwio napamempa nacmpotiku GNSS DATA _RATE

Test requirements
Ilynkm mpebosanuii
Methods of test

Ilynkm memoouxu

GOST R 55534-2013 5.13

GOST R 54620-2011 8.1.12,8.1.13

Procedure description
Onucanue npoyedypul OYeHKu (npoeepku)

Requirements
Lonycmumulii pesynomam

Test result
Pesyﬂbmam BbINOJIHEHUA

Set GNSS_DATA RATE to 1 Hz.
Start the dynamic SS for GLONASS and GPS signals.
Check NMEA-0183 data output rate.

B nacmpoiikax nasueayuonnozo mooyns YCB ycmarnosume
GNSS_DATA RATE =11y

3anycmumo ounamuuecxuti CH 6 pesicume umumayuu cueHaios
cosmeuyennozo coszse3ous I HCC I'JTTOHACC u GPS

B mpaxme nepedauu ungopmayuu NMEA-0183 uzsmepumo ua-
cmomy bl0ayu HA8U2AYUOHHBIX PeleHUl

Data output rate must
be1lHz

Yacmoma evloayu peuie-
Hutl dondicna ovims 1 Ty

Data output rate 1
Hz

For navigation module of the 1VS supports changing the output rate of navigation data

ﬂ.’l}l YCB, Haeuzauuouubtﬁ M()Oynb Komopbslx n0360714en UIMeHams uacmomy evloauu HABUCAUUOHHbBIX OAHHBIX

Set GNSS_DATA_RATE to 2 Hz.

Start the dynamic SS for GLONASS and GPS sig-
nals.

Check NMEA-0183 data output rate.

Ocmanosumv CH u 6 HACMPOUKAX HABUSAYUOHHOZO MOOY /IS
YCB ycmanosumu:
GNSS DATA RATE =21y

3anycmumu ounamuuecxuii CHU 6 pesicume umumayuu cuenaios
cosmenennozo coszse3ous I HCC I'JTTOHACC u GPS

B mpaxme nepedauu ungopmayuu NMEA-0183 uzsmepumo ua-
cmomy 8bl0auu HABULAYUOHHBIX PeuleHUll

Data output rate must
be 2 Hz

Yacmoma evioayu peuie-
Hutl dondicha ovims 2 1y

Not supported

Set GNSS_DATA_RATE to 5 Hz.

Start the dynamic SS for GLONASS and GPS sig-
nals.

Check NMEA-0183 data output rate.

Ocmanosums CU u 6 Hacmpouxax HasueayuoHH020 MO0V
YCB ycmanosumu:

GNSS DATA RATE =51y

3anycmumo ounamuuecxuii CH 6 pesicume umumayuu cueHaios
cosmewennozo coszsezouss I HCC I''TTOHACC u GPS

B mpaxme nepedauu ungopmayuu NMEA-0183 usmepums ua-
cmomy 8bl0a4U HABULAYUOHHBIX PeuleHUl

Data output rate must
be 5 Hz

Yacmoma evioauu peuie-
Hutl donicna ovims 5 Ty

Not supported

TEST PROTOCOL Ne 122-06/2023

Date: 27.06.2023
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Procedure description Requirements Test result
Onucanue npoyedypul OYeHKu (npoeepku) Lonycmumonii pesynomam | Pezynemam evinoanenus
Set GNSS_DATA_RATE to 10 Hz. Data output rate must | Not supported

Start the dynamic SS for GLONASS and GPS sig-
nals.
Check NMEA-0183 data output rate.

Ocmanosums CH u 6 Hacmpotkax Ha8U2AYUOHHO20 MOOYIIs
YCB ycmanosums:

GNSS DATA RATE =101y

3anycmumo ounamuueckuii CH 6 pesicume umumayuu cueHanlos
cosmewyennozo coszse3ous I HCC I'JTTOHACC u GPS

B mpaxme nepedauu ungopmayuu NMEA-0183 uzsmepumo ua-
Ccmomy 8bl0auu HaBULAYUOHHBIX PeuleHUll

be 10 Hz

Yacmoma svioauu peuie-
Hutl dondicna dvims 10 I'y

Test result : Passed

TEST PROTOCOL Ne 122-06/2023

Date: 27.06.2023




