902MHz-928MHz Template: Release June 12", 2018

TEST REPORT

N°: 156049-722888

Subject

Version : 01

Radio spectrum matters
tests according to standards:

47 CFR Part 15.247 & RSS-247 Issue 2 & RSS-Gen Issue 5

Issued to

Apparatus under test
% Product

% Trade mark

& Manufacturer

% Model under test

% Serial number

% FCCID

% IC

Test date
Test location
Composition of document

Document issued on
Written by :

Mathieu CERISIER
Tests operator

SAGEMCOM

250 ROUTE DE L’'EMPEREUR
92500 — RUEIL MALMAISON
FRANCE

IOT LORA ENDPOINT
SAGEMCOM
SAGEMCOM
ATGHMP915 V2

proto
VW3-ATGHMP915V2
9140A-ATGHMP915V2

: June 18, 2018 to October 11, 2018
6230B-1
133 pages

October 18, 2018

"BRAL DES
IND S'L_r:lr-:b ELECTRIQUES

d ﬁﬁ; | il T E
“’3} aR'EJd_S Nnm:rﬁeﬂ}\{ﬂ]}ﬁ% .

This document shall not be reproduced, except in full, without the written approval of the LCIE. This document contains results related only to the items tested. It does not
imply the conformity of the whole production to the items tested. Unless otherwise specified, the decision of conformity takes into account the uncertainty of measurement.

This document doesn’t anticipate any certification decision.

LCIE

Laboratoire Central des Industries Electriques

Une société de Bureau Veritas

Tél: +33 14095 60 60
contact@lcie.fr
www._lcie.fr

33, Av du Général Leclerc
92266 Fontenay Aux Roses
FRANCE

SAS au capital de 15 745984 € / RCS Nanterre B408 363 174 / N° TVA intracommunautaire FR0O1 408 363 174/ N°SIRET 408 363 174 00017



PUBLICATION HISTORY

Version Date Author Modification

01 June 29, 2018 Mathieu CERISIER Creation of the document

TEST REPORT
N° 156049-722888 Version : 01 Page 2/133




SUMMARY

1. TEST PROGRAM ..ottt e e e e e e e e e e e e e e e e e e e e e e e ennneeeeeannes 5
2. EQUIPMENT UNDER TEST: CONFIGURATION (DECLARED BY PROVIDER).......cccccciiiiiiee 8
3. DTS : OCCUPIED BANDWIDTH. ... .o 12
4. DTS : 6DB EMISSION BANDWIDTH ... 15
5. DTS i DUTY CYCLE ..ot e e e e e e e e e e e e e e e e e eennne s 18
6. DTS : MAXIMUM CONDUCTED OUTPUT POWER .....ccoiiiiiie e 21
7. DTS : POWER SPECTRAL DENSITY ..ot 24
8. DTS : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS AT THE BAND
EDGE 27

9. DTS : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS..........cccccovneeen. 30
10. DTS : UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS ... 36
11. HYBRID MODE 125 KHZ : OCCUPIED BANDWIDTH ..ot 48
12. HYBRID MODE 125 KHZ : 20DB EMISSION BANDWIDTH. ..o 51
13. HYBRID MODE 125 KHZ : CARRIER FREQUENCY SEPARATION .......oooiiiiiiiiiee e 54
14. HYBRID MODE 125 KHZ : TIME OF OCCUPANCY ..ot 57
15. HYBRID MODE 125 KHZ : DUTY CYCLE.... ..t 60
16. HYBRID MODE 125 KHZ : MAXIMUM CONDUCTED OUTPUT POWER.........ccccooiiiiiieeeee 63
17. HYBRID MODE 125KHZ : POWER SPECTRAL DENSITY ...ouiiiiiiiiiiiieeeeee e 66
18. HYBRID MODE 125 KHZ : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY
BANDS AT THE BAND EDGE ...t nnee e e 69
19. HYBRID MODE 125 KHZ : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY

B AN D S .o et e e e e e e e et e e et e e e e e e e e e e e e annrees 73
20. HYBRID MODE 125 KHZ : UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS...... 79
21. HYBRID MODE 500 KHZ : OCCUPIED BANDWIDTH .....coiiiiiiiiieee e 91
22. HYBRID MODE 500KHZ : 20DB EMISSION BANDWIDTH. ......ctttiiiiiiiiiiiieecee e 94
23. HYBRID MODE 500 KHZ : CARRIER FREQUENCY SEPARATION ......ccooiiiiiiiiiiiiiieeeeeee e 97
24. HYBRID MODE 500 KHZ : TIME OF OCCUPANCY 500KHZ .........ooviiiiiiiieiieee e 100
25. HYBRID MODE 500KHZ : DUTY CYCLE.......co e 103
26. HYBRID MODE 500 KHZ : MAXIMUM CONDUCTED OUTPUT POWER.........ccccoiiiiiiiiiiiiieeeeeee 106
27. HYBRID MODE 500KHZ : POWER SPECTRAL DENSITY ....ooiiiiiie e 109
28. HYBRID MODE 500KHZ : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY
BANDS AT THE BAND EDGE ... e e 112

TEST REPORT

N° 156049-722888 Version : 01 Page 3/133



29.

HYBRID MODE 500 KHZ : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY

B AN D S . e e e e e e e e et e e e e e e e e r e e e e e e e e e 115
30. HYBRID MODE 500KHZ: UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS...... 121
31. UNCERTAINTIES CHART ...t a e e a e e e e e e e e 133

TEST REPORT

N° 156049-722888 Version : 01 Page 4/133



1. TEST PROGRAM

References

47 CFR Part 15.247

RSS 247 Issue 2

RSS Gen Issue 5

KDB 558074 D01 DTS Meas Guidance v05
ANSI C63.10-2013

YVVVY

Radio requirement DTS mode:

Clause (47CFR Part 15.247 & RSS-247 Issue 2 & RSS-Gen Issue 5)
Test Description

Test result - Comments

Occupied Bandwidth [ M PASS O FAIL O NA O NP(1)
6dB Bandwidth [ M PASS O FAIL O NA() O NP(1)
Duty Cycle b M PASS O FAIL O NA O NP(1)
Maximum Conducted Output Power 5 M PASS I FAIL 0 NA I NP(1)
Power Spectral Density [ M PASS I FAIL O NA O NP(1)
Conducted Spurious Emission at the Band Edge [ M PASS I FAIL O NA() O NP(1)
Unwanted Emissions into Non-Restricted Frequency Bands o M PASS I FAIL 0 NA() I NP(1)
AC Power Line Conducted Emission [ [0 PASS I FAIL M NA(2) O NP(1)
Unwanted Emissions into Restricted Frequency Bands f» M PASS I FAIL O NA O NP(1)

This table is a summary of test report, see conclusion of each clause of this test report for detail.

(1): Limited program

(2): EUT not directly or indirectly connected to the AC Power Public Network

PASS: EUT complies with standard’s requirement

FAIL: EUT does not comply with standard’s requirement
NA: Not Applicable

NP: Test Not Performed
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Radio requirement Hybrid mode 125kHz :

Clause (47CFR Part 15.247 & RSS-24.17 'Issue 2 & RSS-Gen Issue 5) Test result - Comments
Test Description
Occupied Bandwidth [ V1 PASS OO FAIL O NA I NP(1)
20dB Bandwidth 5 O PASS O FAIL M NA(2) O NP(1)
Number of Hopping Frequency F [0 PASS I FAIL M NA(2) 1 NP(1)
Carrier Frequency Separation [ M PASS O FAIL O NA O NP(1)
Time of Occupancy [ M PASS O FAIL O NA O NP(1)
Duty Cycle [ V1 PASS I FAIL O NA I NP(1)
Maximum Conducted Output Power 5 M PASS I FAIL [0 NA I NP(1)
Power Spectral Density [ M PASS O FAIL O NA O NP(1)
Conducted Spurious Emission at the Band Edge [ M PASS I FAIL 0 NA I NP(1)
Unwanted Emissions into Non-Restricted Frequency Bands F M PASS I FAIL 0 NA() I NP(1)
AC Power Line Conducted Emission [ [0 PASS I FAIL M NA(3) O NP(1)
Unwanted Emissions into Restricted Frequency Bands [ M PASS I FAIL 0 NA I NP(1)

This table is a summary of test report, see conclusion of each clause of this test report for detail.

(1): Limited program
(2): Not applicable for Hybrid mode
(3): EUT not directly or indirectly connected to the AC Power Public Network

PASS: EUT complies with standard’s requirement

FAIL: EUT does not comply with standard’s requirement
NA: Not Applicable

NP: Test Not Performed
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Radio requirement Hybrid mode 500kHz :

Clause (47CFR Part 15.247 & RSS-24.17 .Issue 2 & RSS-Gen Issue 5) Test result - Comments
Test Description
Occupied Bandwidth [ v PASS O FAIL O NA I NP(1)
20dB Bandwidth | O PASS O FAIL M NA(2) O NP(1)
Number of Hopping Frequency F [0 PASS I FAIL M NA(2) 1 NP(1)
Carrier Frequency Separation [ v PASS O FAIL O NA I NP(1)
Time of Occupancy [ M PASS O FAIL O NA O NP(1)
Duty Cycle [ V1 PASS O FAIL O NA I NP(1)
Maximum Conducted Output Power [ M PASS O FAIL O NA O NP(1)
Power Spectral Density [ M PASS O FAIL O NA O NP(1)
Conducted Spurious Emission at the Band Edge [ M PASS I FAIL [0 NA I NP(1)
Unwanted Emissions into Non-Restricted Frequency Bands f» M PASS I FAIL O NA() O NP(1)
AC Power Line Conducted Emission [ [0 PASS I FAIL M NA(3) O NP(1)
Unwanted Emissions into Restricted Frequency Bands [ M PASS I FAIL 0 NA I NP(1)

This table is a summary of test report, see conclusion of each clause of this test report for detail.

(1): Limited program
(2): Not applicable for Hybrid mode
(3): EUT not directly or indirectly connected to the AC Power Public Network

PASS: EUT complies with standard’s requirement

FAIL: EUT does not comply with standard’s requirement
NA: Not Applicable

NP: Test Not Performed
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\ 2, EQuUIPMENT UNDER TEST: CONFIGURATION (DECLARED BY PROVIDER)

21. HARDWARE IDENTIFICATION (EUT AND AUXILIARIES):

Equipment under test (EUT):
SAGEMCOM ATGHMP915 V2 Serial Number: proto

Equipment Under Test
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Equipment information:

Type: DTS
Frequency band: [902 — 928] MHz
Number of Channel: 8
Spacing channel: 1.6 MHz
Channel bandwidth: 500 kHz

Type:

Hybrid mode 125 kHz

Frequency band:

[902 — 928] MHz

Number of Channel: 64
Spacing channel: 200 kHz
Channel bandwidth: 125 kHz

Type:

Hybrid mode 500 kHz

Frequency band:

[902 — 928] MHz

Number of Channel: 8
Spacing channel: 1,6 MHz
Channel bandwidth: 500 kHz
Antenna Type: M Integral 1 External [ Dedicated
Antenna connector: 1 Yes ¥ No 1 Temporary for test
Transmit chains: M 1 02
Receiver chains M 1 02
Type of equipment: [ Stand-alone | O Plug-in | 0O Combined
Ad-Hoc mode: O Yes | “ No
Duty cycle: M Continuous duty | L] Intermittent duty | L1 100% duty
Equipment type: M Production model | 1 Pre-production model
Tmin: M -20°C | 0o°C | 0 X°C
Operating temperature range: Tnom: 20°C
Tmax: 0 35°C | 0 55°C | M 70°C
Type of power source: [0 AC power supply [0 DC power supply M Battery
Operating voltage range: Vnom: 1 120V/60Hz M 3 Vdc

N° 156049-722888
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Antenna Characteristic

Antenna assembly Gain (dBi) Frequency Band (MHz) Impedance(Q)
1 -1,5 902-928 50
CHANNEL PLAN (DTS)

Channel Frequency (MHz)
Cmin 903.0
Cmid 907.8
Cmax 914.2
CHANNEL PLAN (Hybrid mode 125 kHz)
Channel Frequency (MHz)
Cmin 902.3
Cmid 908.7
Cmax 914.9
CHANNEL PLAN (Hybrid mode 500 kHz)
Channel Frequency (MHz)
Cmin 903.0
Cmid 907.8
Cmax 914.2
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2.2. RUNNING MODE

The EUT is set in the following modes during tests:

- Permanent emission with modulation on a fixed channel in the data rate that produced the highest power

- Permanent emission with modulation on hopping channel in the data rate that produced the highest power

See document : « NE_Endpoint-LoRa-Siconia-V2_Pres-ESSAIS-REGUL-US_edD.docx » for further explanation on test
mode.

2.3. EQUIPMENT LABELLING

MODEL: ATGHMP915 V2
PIN: 253752588

SIN: FYYWW3xxxnnnn
DEVEUL4883CTDF 3xxxnnnn

X FCC ID:VW3-ATGHMP915V2
IC: 9140A-ETGHMP915U2

L Y =acemMcom @us
s 2000

42848 RUEIL CEDEX - FRAMCE ITE E3DBG16G

2.4. EQUIPMENT MODIFICATION

™ None 0 Modification:
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3. DTS : OccuPIED BANDWIDTH

3. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test :June 18, 2018
Ambient temperature :23°C

Relative humidity 148 %

3.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
M Conducted Method
O Radiated Method

- Test Procedure:
M RSS-Gen Issue 5 § 6.7
M ANSI C63.10 § 6.9.2

Photograph for Occupied bandwidth

L S
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3.3. LIMIT

None

3.4. TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gzle'
EMI receiver Sf{é)H'w/ER&Z ESR7 |A2642023| 2016/09 | 2018/09
Cable TELEDYNE 9206%02‘ A5329675 | 2017/10 | 2018/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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3.5.

RESULTS
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3.6.

CONCLUSION

Occupied Channel Bandwidth measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2,
SN: proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART

15.247 & RSS-GEN ISSUE 5 limits.
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4. DTS : 60B EmissION BANDWIDTH

41. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test :June 18, 2018
Ambient temperature :23°C

Relative humidity 148 %

4.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
M Conducted Method
O Radiated Method

- Test Procedure:
M KDB 558074 D01 DTS Meas Guidance v05 § 8.1
[J KDB 558074 D01 DTS Meas Guidance v05 § 8.2

Photograph for 6dB emission bandwidth
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4.3. LIMIT

The 6dB bandwidth shall be at least 500kHz

4.4. TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gzle'
EMI receiver Sf{é)H'w/ER&Z ESR7 |A2642023| 2016/09 | 2018/09
Cable TELEDYNE 9206%02‘ A5329675 | 2017/10 | 2018/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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4.5. RESULTS

6dB Emission Bandwidth
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Channel 6dB Emission Bandwidth (MHz) Limit (MHz)
Cmin 0,625 Minimum 0.5
Cnom 0,627 Minimum 0.5
Cmax 0,621

Minimum 0.5

4.6. CONCLUSION

6dB Emission Bandwidth measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN:

proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247
& RSS 247 ISSUE 2 limits.
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5. DTS : Duty CYCLE

5.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test :June 18, 2018
Ambient temperature :23°C

Relative humidity 148 %

5.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:

¥ Conducted Method
O Radiated Method

- Test Procedure:
M KDB 558074 D01 DTS Meas Guidance v05 § 6.0 b)

Photograph for Duty Cycle
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5.3. LIMIT

None

5.4. TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gz:
EMI receiver gCOH'WER&Z ESR7 |A2642023| 2016/09 | 2018/09
Cable TELEDYNE 9206%02‘ A5329675 | 2017/10 | 2018/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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5.5. RESULTS

Duty Cycle
Cmax
seetur. e nspe el Japec st ) &
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I
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-70 dBm
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Marker
Type | Ref | Trc | ¥-value | ¥-value |  Function | Function Result |
M1 1 3.117285 = -38.19 dBm
D1 M1 1 175.005 ms -0.49 dB
o2 M1 1 3.11791 = -0.78 dB
| Jl ) L
Date: 18.JUN.2018 10:51:04
Channel Duty Cycle (%) Duty Cycle Correction (dB)
Channel 5,61 25,02

5.6. CONCLUSION

Duty Cycle measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN: proto, in

configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247 & RSS
247 ISSUE 2 limits.
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6. DTS : MAximum CONDUCTED OUTPUT POWER

6.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test :June 18, 2018
Ambient temperature :23°C

Relative humidity 148 %

6.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
M Conducted Method
O Radiated Method

- Test Procedure:
[1 KDB 558074 D01 DTS Meas Guidance v05 § 9.1.1 (RBW=DTS bandwidth)
v KDB 558074 D01 DTS Meas Guidance v05 § 9.2.2.2 (Method AVGSA-1)

(] KDB 558074 D01 DTS Meas Guidance v05 §

9.2.2.4 (Method AVGSA-2)

()

Photograph for Maximum Conducted Output Power
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6.3. LIMIT

Maximum Conducted Output power:

2400MHz-2483.5MHz: Shall not exceed 30dBm
Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi

6.4. TEST EQUIPMENT LIST

Description Constructor Model N° Saatlé gzle'
EMI receiver Sf{é)H'w/ER&Z ESR7 |A2642023| 2016/09 | 2018/09
Cable TELEDYNE 9206%02‘ A5329675 | 2017/10 | 2018/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
ZE’F‘)"S; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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6.5. RESULTS

Maximum Conducted Output Power
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Channel Offset Cable + Att (dB) Antenna Gain (dBi) Maximum Conducted Power (dBm) Limit (dBm)

Cmin 20,7 -1.5 22,41 30
Cnom 20,7 -1.5 22,34 30
Cmax 20,7 -1.5 21,54 30

6.6. CONCLUSION

Maximum Conducted Output Power measurement performed on the sample of the product SAGEMCOM ATGHMP915

V2, SN: proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR
PART 15.247 & RSS 247 ISSUE 2 limits.
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7. DTS : POWER SPECTRAL DENSITY

7.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test : June 18, 2018
Ambient temperature :23°C

Relative humidity 148 %

7.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:

¥ Conducted Method
O Radiated Method

- Test Procedure:

[0 KDB 558074 D01 DTS Meas Guidance v05 § 10.2 (Method PKPSD)

VI KDB 558074 D01 DTS Meas Guidance v05

Photograph for Power Spectral Density

(Method AVGPSD-1)
== \ _
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7.3. LIMIT

Power Spectral Density:

2400MHz-2483.5MHz: Shall not exceed 8dBm/3kHz

Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi

7.4. TEST EQUIPMENT LIST

Description Constructor Model N° Saatlé gzle'
EMI receiver Sf{é)H'w/ER&Z ESR7 |A2642023| 2016/09 | 2018/09
Cable TELEDYNE 9206%02‘ A5329675 | 2017/10 | 2018/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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7.5. RESULTS

Power Spectral Density

Cmin Cnhom

Hpactrim ¥

Rat Leval 23,70 20 Offsat Z0 70 26 & RBW © <z Compatibla
L & SWT J0Zms @ YOW LD <1z Made
GETITP

s T
Fal Rat Leval 23,70 20

Offsat Z0 70 26 & RBW C <1z Campatibla
AULDITT

L & SWT 0Zms & YOW L0 <1z Made
GETITP

Fal
Input 1aC AUTDTTT Input 1 aC

Att Z0di
SEo Tuwnl 2007100

Att Z0di
SEo Tuwnl 2007100
o 11em v

“1[1] “1[1]

U SEUS

eIt

F0N0 [its

ApAn 7.0 MHT F0N0 [its

ApAn 7.0 MHT

type | Hef | e | H-walun 1
1 | N7 7ANA HT |
—

wowalue | bunction |

50 dRm

Functinn Hesult F-ualue

CLAT AR

s-walue 1
ANR.TIFA HT |
—

|_runctinn | Functinn Hesult

o Offsat 0 70 26 & RBW D <z Compatibla
fdo & SWT 0Zms @ YOW LD <1z Made
= To.nil 2207100 GETITP

Fal
AUTDTTT Input 1 aC

1] PR

AU MHz]

uLE

F0N0 [its ApAn 7.0 MHT

vypr | kef | e |
Bl 1]

)

P ATE Leaddal

s-walue 1
T1R.5ARA WHT |
—

wowalue | bwnctinn |

51 dRm

Functinn Hesult

Offset Cable + Att (dB)

Channel Antenna Gain (dBi) Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz)
Cmin 20,7 -1,5 2,02 8
Cnom 20,7 -1,5 1,97 8
Cmax 20,7 -1,5 2,01 8

7.6.

CONCLUSION

Power Spectral Density measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN:

proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247
& RSS 247 ISSUE 2 limits.
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8. DTS : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS AT THE BAND EDGE

8.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test :June 18, 2018
Ambient temperature :23°C

Relative humidity 148 %

8.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
M Conducted Method
O Radiated Method

- Test Procedure:

M KDB 558074 D01 DTS Meas Guidance v05 § 11

Photograph for Unwanted Emission into non-restricted frequency bands at the band edge
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8.3. LIMIT

All Spurious Emissions must be at least 30dB (Average Conducted Power) below the Fundamental Radiator Level at
the Band Edge Edge “2400MHz & 2483,5MHZz”

8.4. TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gzle'
EMireceiver | SONDES ESR7 |A2642023| 2016/09 | 2018/09
Cable TELEDYNE 920:9202 | A5320675 | 2017/10 | 2018/10
Multimeter ISO-TECH i A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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8.5. RESULTS

Cmin/Cnom/Cmax

0 e e =

Ref Level 31.00 dBm  Offset Z0.70 dB @ RBW 100 kHz Compatible FsU
ALt 30 dBe SWT 37.9 ps @ ¥YBW 300 kHz Mode auto FFT  Input 1 AC

O 1Pk Yiew@2Pk Yiew 3Pk Yiew

20 dem

10 dBm H

0 dBm l
|
|

-10 dBm
-30 dBm ——
]
s fndap WWWMW ! LA A A e i'I'-'-’-"*""'-u'r'\-‘f.",-"‘ L VR R MR
-50 dBm
-60 dBm F2
F1 |
I
Start 895.0 MHz 32000 pts Stop 930.0 MHz
Marker
Type | Ref | Trc | ¥-value | ¥-wvalue |  Function Function Result |

M1 1 902,9302 MHz 17.67 dBm

D1 M1 1 -930.2 kHz -52.20 dB

M2 2 907.6487 MHz 17.75 dBm

M3 3 913.9684 MHz 17.55 dBm

04 M3 3 14.03 MH=z -52.38 dB

I ] ERNRRNED e
Date: 18.JUN.Z2018 12:51:51
Frequency (MHz) Level (dBc) Limit (dBc)
902 52,2 30
928 62,38 30

8.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands at the band edge measurement performed on the sample of the
product SAGEMCOM ATGHMP915 V2, SN: proto, in configuration and description presented in this test report, show
levels compliant to the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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9. DTS : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS

9.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test : June 20, 2018
Ambient temperature :23°C

Relative humidity 143 %

9.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
VI KDB 558074 D01 DTS Meas Guidance v05
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9.3.

LIMIT

All Spurious Emissions must be at least 30dB (Average Conducted Power) below the Fundamental Radiator Level

9.4. TEST EQUIPMENT LIST
. o o Cal. Cal.
Description Constructor Model N Date Due
. ROHDE & ESI40 1088
EMI receiver SCHWARZ 740K40 A2642010 | 2016/07 | 2018/07
Multimeter ISO-TECH : A1240269 | 2016/11 | 2018/11
Cable Conducted S36 chamber TELEDYNE 084-0555-2MTR | A5329758 | 2017/11 | 2018/11
Attenuator 3dB Cable Spurious ] WA54-3-12 | A7122223 | 2017/11 | 2018/11
Conducted
High Pass Filter 868MHz WAINWRIGHT WHKX12-935 | A7484069 | 2017/03 | 2019/03
Power supply KIKUSUI PCR500M | A7049006 | Calibrated with
Multimeter

Note: In our quality system, the test equipment calibration due is more & less 2 months
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9.5. RESULTS

Conducted Spurious

Ma ¥ RBW 100 kHz RE ALC 10 aB Ma ¥ 1 RBW 100 kHz RE ALC 40 aB

Ref Lvl 61. vBW 300 kHz Ref Lvl 19. vBW 300 kHz

-10 dBm . M swT 195 ms Unit dBm 30 dBm 03. M swT 50 ms Unit dBm
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~20| 20
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~40) N 0 N

1VIEW 1ma 1VIEW 1ma
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—60 3 -20

4|
a0 50
-100] -60]
-110]| =70
Center 415 MHz 77 MHz/ Span 770 MHz Center 900 MHz 20 MHz/ Span 200 MHz
20.JUN.2018 12:46:03 Date: 20.JUN.2018 12:54:42
cer r1 RBW 100 kHz RF Att 0 dB
Ref Lvl -70. iBm vBW 300 kHz
-10 dBm 9.94589178 GHz SWT 2.25 s Unit dBm
-10
-20
-30
-40
1AVIEW
-50
-60
70 ‘X
-80] 4\ {?\dfn
‘LB\JJ g F \»«- J
A A, QL_,,., PR T SV PR *
_90
—-100|
-110
Center 5.5 GHz 900 MHz/ Span 9 GHz
Date: 20.JUN.2018 13:34:35
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Conducted Spurious

Cnom

Mar x RBW 100 kHz RE Att 10 dB Mar x RBW 100 kHz RE Att 40 dB
Ref Lvl «  vew 300 kus Ref Lvl «  vew 300 kus
—-10 dBm M SWT 195 ms Unit dBm 30 dBm M SWT 50 ms Unit dBm
L 50
—20] 20
~ 30 10|
—40] IN1 0 IN1
i . i .
-50 ~19
o .
-7 MLJPF ~ 39|
“s0 “LML“M aty _aql
o o
1og o
=110 =70
Center 415 MHz 77 MHz/ Span 770 MHz Center 900 MHz 20 MHz/ Span 200 MHz
20.JUN.2018 12:46:52 Date: 20.JUN.2018 12:55:37
1 RBW 100 kHz RF Att 0 deB
Ref Lvl o vBW 300 kiz
—-10 dBm o o E SWT 2.25 s Unit dBm
“10
2
3
—aq
-
_sq
o
g
ool .
o o
S A Lng periPns PR
s
100
-110j

Center 5.5 GHz

20.JUN.2018

900 MHZz/

13:47:38

Span 9 GHz
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Conducted Spurious

Cmax

Mar x RBW 100 kHz RE Att 10 dB Mar x 1 RBW 100 kHz RE Att 40 dB
Ref Lvl . vew 300 kiz Ref Lvl ) . vew 300 kiz
—-10 dBm M SWT 195 ms Unit dBm 30 dBm 4 M SWT 50 ms Unit dBm
1o 30
—20] 20
-30 10|
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1viEm . 1viEm .
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60 ] 20
- i =y
Mw‘\hh« H ST [ WWWL W}ur /
oot laduH ol
o I e etidatecaciuean .
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Frequency Reading Value Cable Loss Final Value Level Limit

(MHz2) (dBm) (dB) (dBm) (dBc) | (dBo)
903 19,06 33 22,36

1794 43,71 3,7 40,01 62,37 30
5419 60,57 4,37 56,2 78,56 30
6321 63,07 4,51 58,56 80,92 30
907,8 18,46 33 21,76 |
1812 41,76 3,7 -38,06 60,42 30
2713 62,98 3,87 59,11 81,47 30
5455 61,88 4,37 57,51 79,87 30
914,2 18,94 33 2224 |
1829 42,32 3,7 -38,62 60,98 30
2731 66,23 3,87 62,36 84,72 30
5491 65,91 4,37 61,54 83,9 30

9.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands measurement performed on the sample of the product

SAGEMCOM ATGHMP915 V2, SN: proto, in configuration and description presented in this test report, show levels
compliant to the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.

TEST REPORT

N° 156049-722888 Version : 01 Page 35/133



10. DTS : UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS

10.1. TEST CONDITIONS

Test performed by : Laurent DENEUX
Date of test : June 21, 2018
Ambient temperature :19°C

Relative humidity 147 %

10.2. TEST SETUP

The product has been tested according to ANSI C63.10 (2013). The EUT is placed on an open area test site below
1GHz and in a full anechoic chamber above 1GHz. Distance between measuring antenna and the EUT is 10m below
1GHz and 3m above 1GHz and below 30MHz.

Test is performed in parallel, perpendicular and ground parallel axis with a loop antenna below 30MHz. Measurement
bandwidth was 200Hz below 150kHz and 9kHz between 150kHz & 30MHz. The level has been maximised by the
turntable rotation of 360 degrees range on the 3 axis of EUT. Antenna height was 1m.

Test is performed in horizontal (H) and vertical (V) polarization with bilog antenna below 1GHz and with a horn antenna
above 1GHz. Measurement bandwidth was 120kHz below 1GHz and 1MHz above 1GHz. The level has been
maximised by the turntable rotation of 360 degrees range on the 3 axis of EUT. Antenna height search was performed
from 1 to 4m. The EUT is place at 1.5m high above 1GHz and at 0.8m high under 1GHz.

Photograph for Unwanted Emission in restricted frequency bands
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Photograph for Unwanted Emission in restricted frequency bands
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10.3. LIMIT

Limit at 3m:
9kHz to 0,490MHz:

1.705MHz to 30MHz:
30MHz to 88MHz:
88MHz to 216MHz:
216MHz to 960MHz:
960MHz to 1000MHz:
Above 1000MHz:

Limit at 10m:
30MHz to 88MHz:
88MHz to 216MHz:
216MHz to 960MHz:
960MHz to 1000MHz:
Above 1000MHz:

2400/F(kHZz)pV/m (300m) or 20log(2400/F(kHz))dBuV/m (3m) QPeak
0,490MHz to 1.705MHz: 240000/F(kHz)uV/m (30m) or 20log(240000/F(kHz))dBuV/m (3m) QPeak
30uV/m (30m) or dBuV/m (3m) QPeak

40dBpV/m QPeak
43,5dBuV/m QPeak
46dBuV/m QPeak
54dBuV/m QPeak
74dBuV/m Peak
54dBuV/m Average

29.5dBuV/m QPeak
33dBuV/m QPeak
35.5dBpV/m QPeak
43.5dBuV/m QPeak
63.5BpV/m Peak
43.5BpV/m Average

10.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N°LCIE | Cal Date | Cal Due
Receiver SRC":_?V\E/’AER&Z ESIB A2642021| 2016/12 2018/12
Preamplifier EAEXV}%EFIB 84498 A4069002 |  2018/04 2020/04
Bilog antenna CHASE CBL 6112A C2040040| 2018/04 2019/04
Horn antenna EMCO 3115 C2042016 2018/04 2019/04
Loop antenna SCHWARZBECK FMZB1513 C2040209 2018/03 2020/03
OATS LC.IE. : F2000400 | 2017/06 2018/06
Cable : i A5329449 |  2017/09 2018/09
Cable : : A5329368 | 2017/06 2018/06
cable : i A5329444 |  2017/09 2018/09
cable : - A5329542 |  2018/06 2019/06

Note: In our quality system, the test equipment calibration due is more & less 2 months

10.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

M None O Divergence:
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10.6. RESULTS

9kHz — 30 MHz
Cmin
Parallel Polarization

Wi

0k 1
Perpendicular polarization

150
dBuV/m 149

100k 1

S
Ground Parallel polarization

150
dBuV/m 140

Fréquence
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Below 1GHz
Cmin
Vertical & horizontal Polarization

Fréquence (MHz)
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Below 1GHz
Cnom
Vertical & horizontal Polarization

Fréquence (MHz)
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Below 1GHz
Cmax
Vertical & horizontal Polarization

Fréquence (MHz)
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Above 1GHz
Cmin
Vertical & horizontal Polarization
Peak measurement

Fréquence (MHz)

Fréquence (MHz)
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Above 1GHz
Cnom

Vertical & horizontal Polarization
Peak measurement

Fricuence 1]

Vertical & horizontal Polarization
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Above 1GHz
Cmax

Vertical & horizontal Polarization
Peak measurement

Sriguance fiiz]

Vertical & horizontal Polarization

Average value measurement (with duty cycle correction)
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9kHz — 30 MHz

Polarization Frequency Peak Level QPeak Level Limit Margin (dB)
(MHz) (dBpV/m) (dBuV/m) (dBuV/m)
all emissions were greater than 20 dB below the limit
Below 1GHz
Cmin
o Frequenc Peak Level QPeak Level Limit Margin (dB)
PRI (I?IIHz) g (dBuV/m) (dBuV/m) (dBuV/m)
Vertical 50 - 17.2 29.5 12.3
Vertical 53.2 - 15.91 29.5 13.59
Vertical 62.5 - 16.01 29.5 13.49
Vertical 73.1 - 16.37 29.5 13.13
Vertical 133.3 - 13.02 33 19.98
Vertical 144 - 22.29 33 10.71
Vertical 172.4 - 21.32 33 11.68
Vertical 182.8 - 18.94 33 14.06
Horizontal 144 - 22.14 33 10.86
Horizontal 168 - 21.44 33 11.56
Horizontal 192 - 214 33 11.6
Horizontal 216 - 21.19 33 11.81
Below 1GHz
Cnom
o Frequenc Peak Level QPeak Level Limit Margin (dB)
ORI MHz) (dBuV/m) (dBuV/m) (dBuV/m)
Vertical 50 - 18.04 29.5 11.46
Vertical 53.2 - 17.66 29.5 11.84
Vertical 62.5 - 16.01 29.5 13.49
Vertical 73.1 - 16.26 29.5 13.24
Vertical 133.3 - 13.23 33 19.77
Vertical 144 - 22.35 33 10.65
Vertical 172.4 - 21.37 33 11.63
Vertical 182.8 - 19.21 33 13.79
Horizontal 168 - 21.54 33 11.46
Horizontal 192 - 21.56 33 11.44
Horizontal 216 - 21.19 33 11.81
Below 1GHz
Cmax
o Frequenc Peak Level QPeak Level Limit Margin (dB)
HO BT (I?IIHz) g (dBuV/m) (dBuV/m) (dBuV/m)
Vertical 50 - 17.39 29.5 12.11
Vertical 53.2 - 14.03 29.5 15.47
Vertical 62.5 - 17.93 29.5 11.57
Vertical 73.1 - 16.59 29.5 12.91
Vertical 133.3 - 14.62 33 18.38
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Vertical 144 - 22.23 33 10.77
Vertical 172.4 - 21.32 33 11.68
Vertical 182.8 - 21.03 33 11.97
Horizontal 168 - 21.54 33 11.46
Horizontal 192 - 21.5 33 11.5
Horizontal 216 - 21.26 33 11.74
Above 1GHz
Cmin
Average (RTIEED O Average Peak el
Polarization Frequency Levesl, + Duty Cycle |Average Limit Mar ﬁ\ Level Limit |Peak Margin
(MHz) Factor (dBpV/m) 9 (dBpV/m) | Level (dB)
(dBuV/m) (dBuVim) Level (dBpV/m)
(dBpV/m)
Vertical 1806 6.06 31.08 435 12.42 41.74 63.5 21.76
Above 1GHz
Cnom
Average RUREER OO Average Peak LS
Polarization Frequency Level + Duty Cycle |Average Limit Marain Level Limit |Peak Margin
z actor MV/m HV/m eve
MH Fact dBuV/ 9 dBuV/ Level (dB
(dBpV/m) (dBuV/m) Level (dBuV/m)
(dBpV/m)
Vertical 18015.6 5.36 30.38 43.5 13.12 40.24 63.5 23.26
Above 1GHz
Cmax
Average RUREER OO Average Peak LS
Polarization Frequency Level + Duty Cycle |Average Limit Marain Level Limit |Peak Margin
(MHz) Factor (dBpV/m) 9 (dBuV/m) | Level (dB)
(dBuV/m) (dBuV/m) Level (dBpV/m)
(dBpV/m)
Vertical 1828.5 4.79 29.81 43.5 13.69 42.24 63.5 21.26
10.7. CONCLUSION

Unwanted Emission in restricted frequency bands measurement performed on the sample of the product SAGEMCOM

ATGHMP915 V2, SN: proto, in configuration and description presented in this test report, show levels compliant to the
47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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11. HYBRID MODE 125 KHz : OccuPIED BANDWIDTH

11.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test : June 18, 2018
Ambient temperature :23°C

Relative humidity 148 %

11.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
¥ Conducted Method
O Radiated Method

- Test Procedure:
¥ RSS-Gen Issue 5 § 6.7
M ANSI C63.10 § 6.9.2

Photograph for Occupied bandwidth
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11.3. LIMIT
None

11.4.

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gz:
EMI receiver gCOH'WER&Z ESR7 |A2642023| 2016/09 | 2018/09
Cable TELEDYNE 9206%02‘ A5329675 | 2017/10 | 2018/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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11.5. RESULTS

Occupied Bandwidth

Spectrum
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-2 .08 din

Channel Occupied Bandwidth (MHz)
Cmin 0,1259
Cnom 0,1254
Cmax 0,1258

11.6. CONCLUSION

Occupied Channel Bandwidth measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2,
SN: proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART

15.247 & RSS-GEN ISSUE 5 limits.
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12. HyYBRID MODE 125 KHz : 20DB EMISSION BANDWIDTH

12.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test :June 18, 2018
Ambient temperature :23°C

Relative humidity 148 %

12.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
M Conducted Method
O Radiated Method

- Test Procedure:
M ANSI C63.10 § 6.9.2

Photograph for 6dB emission bandwidth
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12.3. LIMIT

There is no limit for hybrid mode

12.4.

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gz:
EMI receiver gCOH'WER&Z ESR7 |A2642023| 2016/09 | 2018/09
Cable TELEDYNE 9206%02‘ A5329675 | 2017/10 | 2018/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months

N° 156049-722888

TEST REPORT

Version : 01
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12.5. RESULTS

6dB Emission Bandwidth
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Channel 20dB Emission Bandwidth (MHz) Limit (MHz)
Cmin 0,139 No limit for hybrid mode
Cnom 0,134 No limit for hybrid mode
Cmax 0,195 No limit for hybrid mode

12.6. CONCLUSION

6dB Emission Bandwidth measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN:
proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247
& RSS 247 ISSUE 2 limits.
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13. HYBRID MODE 125 KHz : CARRIER FREQUENCY SEPARATION

13.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test :June 19, 2018
Ambient temperature :22°C

Relative humidity 146 %

13.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
¥ ANSI C63.10 § 7.8.2

Photograph for Carrier Frequency Separation
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13.1. LIMIT

Carrier Frequency Separation shall be at 25kHz or the 20dB bandwidth of the hopping channel, whichever is greater.

13.2.

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gz:
EMI receiver gCOH'WER&Z ESR7 |A2642023| 2016/09 | 2018/09
Cable TELEDYNE 9206%02‘ A5329675 | 2017/10 | 2018/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months

N° 156049-722888

TEST REPORT
Version : 01

Page 55/133



13.3. RESULTS

Channel

Spectrum

Rel Level 12.00 d2m ® RBW 10 kH: Compatible FSU
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1.28 dBm
-L1.74 de

D TR LHOTE TO:0HITE

Carrier Frequency Separation (MHz) Limit (MHz)

Cmin

0,207

Minimum 0.195

13.4. CONCLUSION

Carrier Frequency Separation measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2,
SN: proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART
15.247 & RSS-GEN ISSUE 5 limits.
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14. HYBRID MODE 125 KHz : TIME OF OCCUPANCY

14.1. TEST CONDITIONS

Test performed by : Armand MAHOUNGOU
Date of test : October 18, 2018
Ambient temperature :23°C

Relative humidity 143 %

14.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
¥ Conducted Method
O Radiated Method

- Test Procedure:
M ANSI C63.10§ 7.8.4

Photograph for Time of Occupancy
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14.3. LIMIT

The Time of Occupancy shall not exceed 0.4s within a time period in seconds equal to the number of hopping
frequencies employed multiplied by 0.4

14.4.

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé (D:zle-
EMI receiver §C(3H'WER8‘Z ESR7 |A2642026| 2017/02 | 2019/02
Cable TELEDYNE 9206%02‘ A5329675 | 2018/10 | 2019/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
Ef;ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months

N° 156049-722888

TEST REPORT
Version : 01

Page 58/133



14.5. RESULTS

Burst Length
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Spectrum ]
Ref Level 12.00 dBm @ RBW 200 kHz
Att 30 dB @ SWT 23 @ VBW 200 kHz Input 1 AC
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) J
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Spectrum *]
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45de @ SWT 265 @ VBW 200 kiHz Input 1 AC

-49.23 dB)
399.750 ms|
1.68 dBm|
.000000 5|

RG -17.001

32001 pts
p—

J
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NUTIEER @ [nERp T Limit of Time of
Channel Burst Length (ms) during Time of Time of Occupancy (ms) Occupancy (ms)
Occupancy pancy
Cnom 370,8 1 370,8 400

14.6. CONCLUSION

Time of Occupancy measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN: proto,
in configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247 &
RSS-GEN ISSUE 5 limits.
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15. HYBRID MODE 125 KHz : DutY CYCLE

15.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test : June 18, 2018
Ambient temperature :23°C

Relative humidity 148 %

15.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
¥ Conducted Method
O Radiated Method

- Test Procedure:
M ANSI C63.10 § 11.6

Photograph for Duty Cycle
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15.3. LIMIT
None

15.4.

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gz:
EMI receiver gCOH'WER&Z ESR7 |A2642023| 2016/09 | 2018/09
Cable TELEDYNE 9206%02‘ A5329675 | 2017/10 | 2018/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months

N° 156049-722888

TEST REPORT
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15.5. RESULTS

Duty Cycle
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Channel

12,08

18,4

15.6. CONCLUSION

Duty Cycle measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN: proto, in
configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247 & RSS

247 ISSUE 2 limits.
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16. HyBRID MODE 125 KHz : MAaXxiMum CONDUCTED OUTPUT POWER

16.1. TEST CONDITIONS

Test performed by : Armand MAHOUNGOU
Date of test : June 18, 2018

Ambient temperature :23°C

Relative humidity 148 %

16.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
¥ ANSI C63.10 § 11.9.2.2.2

Photograph for Maximum Conducted Output Power
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16.3. LIMIT

Maximum Conducted Output power:

Shall not exceed 30dBm if number of hopping channels is above 50
Shall not exceed 24dBm if number of hopping channels is below 50
Limits are reduced by G-6dBi if Antenna Gain above 6dBi

16.4.

TEST EQUIPMENT LIST

Description Constructor Model N° Saatlé gzle'
EMI receiver §C(3H'WER8‘Z ESR7 |A2642026| 2017/02 | 2019/02
Cable TELEDYNE 920-9202- | A5329675 | 2018/10 | 2019/10
Multimeter ISO-TECH : A1240269 | 2016/11 | 2018/11
Zj’p‘)"ﬁ; KIKUSUI PCR500M | A7049006 | ©3jorated with

Note: In our quality system, the test equipment calibration due is more & less 2 months

N° 156049-722888
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16.5. RESULTS

Maximum Conducted Output Power

Cmin

Cnhom

Spectrum ¥
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0 1Rm View

CF 914.904 MHz HEIU pts &ﬂzuu,u kHz
h“;:;::vwi::il 125.90 kHz Power 22.90 dBm Tx Total 22,90 dBm
J1 ]

Channel Offset Cable + Att (dB) Antenna Gain (dBi) Maximum Conducted Power (dBm) Limit (dBm)
Cmin 20,7 -1,5 23,05 24
Cnom 20,7 -1,5 22,97 24
Cmax 20,7 -1,5 22,90 24

16.6. CONCLUSION

Maximum Conducted Output Power measurement performed on the sample of the product SAGEMCOM ATGHMP915
V2, SN: proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR

PART 15.247 & RSS 247 ISSUE 2 limits.
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17. HyYBRID MODE 125KHz : POWER SPECTRAL DENSITY

17.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test :June 19, 2018
Ambient temperature :22°C

Relative humidity 146 %

17.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
¥ Conducted Method
O Radiated Method

- Test Procedure:

[1 KDB 558074 D01 DTS Meas Guidance v05 § 10.2 (Method PKPSD)

[1 KDB 558074 D01 DTS Meas Guidance v05 § 10.3 (Method AVGPSD-1)
M ANSI C63.10 § 11.10.3

Photograph for Power Spectral Density
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17.3. LIMIT

Power Spectral Density:

2400MHz-2483.5MHz: Shall not exceed 8dBm/3kHz

Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi

17.4.

TEST EQUIPMENT LIST

Description Constructor Model N° Saatlé gzle'
EMI receiver §C(3H'WER8‘Z ESR7 |A2642026| 2017/02 | 2019/02
Cable TELEDYNE 9206%02‘ A5329675 | 2018/10 | 2019/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
ZE’F‘)"S; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months

N° 156049-722888
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17.5. RESULTS

Power Spectral Density

Cmin
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Span 200.0 kHz

Channel Offset Cable + Att (dB) Antenna Gain (dBi) Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz)
Cmin 20,7 -1,5 7,69 8
Cnom 20,7 -1,5 7,69 8
Cmax 20,7 -1,5 7,51 8

17.6. CONCLUSION

Power Spectral Density measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN:

proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247
& RSS 247 ISSUE 2 limits.
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18. HYBRID MODE 125 KHz : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS AT

THE BAND EDGE

18.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test :June 19, 2018
Ambient temperature :22°C

Relative humidity 146 %

18.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
o Conducted Method
O Radiated Method

- Test Procedure:
¥ ANSI C63.10 § 7.8.6

Photograph for Unwanted Emission into non-restricted frequency bands at the band edge
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18.3. LIMIT

All Spurious Emissions must be at least 30dB below the Fundamental Radiator Level at the Band Edge Edge “902MHz

& 928MHZz"

18.4.

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gzle'
EMireceiver | SONDES ESR7 |A2642023| 2016/09 | 2018/09
Cable TELEDYNE 920:9202 | A5320675 | 2017/10 | 2018/10
Multimeter ISO-TECH i A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months

N° 156049-722888
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18.5. RESULTS

Single Frequency
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Call

Hopping mode

Spectrum
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18.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands at the band edge measurement performed on the sample of the

product SAGEMCOM ATGHMP915 V2, SN: proto, in configuration and description presented in this test report, show
levels compliant to the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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19. HYBRID MODE 125 KHz : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS

19.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test : June 20, 2018
Ambient temperature :23°C

Relative humidity 143 %

19.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
v ANSI C63.10§ 7.8.8
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19.3.

LIMIT

All Spurious Emissions must be at least 30dB below the Fundamental Radiator Level

19.4. TEST EQUIPMENT LIST
. L. o Cal. Cal.
Description Constructor Model N Date Due
. ROHDE & ESI40 1088
EMI receiver SCHWARZ 740K40 A2642010 | 2016/07 | 2018/07
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
Cable Conducted S36 chamber TELEDYNE 084-0555-2MTR | A5329758 | 2017/11 | 2018/11
ALY SH5 CEIE SpIEE i WA54-3-12 | A7122223 | 2017/11 | 2018/11
Conducted
High Pass Filter 868MHz WAINWRIGHT WHKX12-935 | A7484069 | 2017/03 | 2019/03
Power supply KIKUSUI PCR500M | A7049006 | C2librated with

Multimeter

Note: In our quality system, the test equipment calibration due is more & less 2 months
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19.1. RESULTS

Conducted Spurious

Cmin
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Conducted Spurious
Cnom
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-10 dBm 64.50¢ M SWT 195 ms Unit dBm 30 dBm 3 ( M SWT 50 ms Unit dBm
-10 30
~20 20)
-30 10]
—40 IN1 0 IN1
1vIEW 1Ma 1vIEW 1Ma
-50] ~10|
60 _20
—79] s ~39]
T R ke, Www‘y
Y A L d
T 4 J./\‘\w
THRPREYFE WA Py M ST ORI R TR NTRE RSN WP [T {
_o0 _s0
~100 ~60
-110| =70
Center 415 MHz 77 MHz/ Span 770 MHz Center 900 MHz 20 MHz/ Span 200 MHz
20.JUN.2018 12:44:23 Date: 20.JUN.2018 12:52:35
1 1 RBW 100 kHz RF Att 0 dB
Ref Lvl )0 B VBW 300 kHz
-10 dBm .0 ) E SWT 2.25 s Unit dBm
-10
_20
-39
-a0
1vIEW
_s0
~60
-70
- W‘
\‘\WU-MNW hralit_ Sl A P %A‘J
~90
“100]
-110]
Center 5.5 GHz 900 MHz/ Span 9 GHz
Date: 20.JUN.2018 13:08:04

TEST REPORT
N° 156049-722888 Version : 01 Page 76/133



Conducted Spurious

Cmax
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Frequency Reading Value Cable Loss Final Value Level Limit
(MHz) (dBm) (dB) (dBm) (dBc) | (dBo)
902,3 18,53 33 21,83
1793 45,77 3,7 42,07 63,9 30
5419 61,46 4,37 -57,09 78,92 30
6321 64 4,51 -59,49 81,32 30
908,7 18,39 33 2160 [
1881 -43,48 3,7 -39,78 61,61 30
2713 64,44 3,87 -60,57 82,4 30
5455 63,5 4,37 -59,13 80,96 30
914,9 18,13 33 2143
1830 -44,35 3,7 -40,65 62,48 30
2731 67,6 3,87 63,73 85,56 30
5491 67,36 4,37 -62,99 84,82 30

19.2. CONCLUSION

Unwanted Emission into non-restricted frequency bands measurement performed on the sample of the product
SAGEMCOM ATGHMP915 V2, SN: proto, in configuration and description presented in this test report, show levels
compliant to the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.

TEST REPORT

N° 156049-722888 Version : 01

Page 78/133



20. HYBRID MODE 125 KHz : UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS

20.1. TEST CONDITIONS

Test performed by : Laurent DENEUX
Date of test : June 21, 2018
Ambient temperature :19°C

Relative humidity 147 %

20.2. TEST SETUP

The product has been tested according to ANSI C63.10 (2013). The EUT is placed on an open area test site below
1GHz and in a full anechoic chamber above 1GHz. Distance between measuring antenna and the EUT is 10m below
1GHz and 3m above 1GHz and below 30MHz.

Test is performed in parallel, perpendicular and ground parallel axis with a loop antenna below 30MHz. Measurement
bandwidth was 200Hz below 150kHz and 9kHz between 150kHz & 30MHz. The level has been maximised by the
turntable rotation of 360 degrees range on the 3 axis of EUT. Antenna height was 1m.

Test is performed in horizontal (H) and vertical (V) polarization with bilog antenna below 1GHz and with a horn antenna
above 1GHz. Measurement bandwidth was 120kHz below 1GHz and 1MHz above 1GHz. The level has been
maximised by the turntable rotation of 360 degrees range on the 3 axis of EUT. Antenna height search was performed
from 1 to 4m. The EUT is place at 1.5m high above 1GHz and at 0.8m high under 1GHz.

Photograph for Unwanted Emission in restricted frequency bands
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Photograph for Unwanted Emission in restricted frequency bands
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20.3. LIMIT

Limit at 3m:
9kHz to 0,490MHz:

1.705MHz to 30MHz:
30MHz to 88MHz:
88MHz to 216MHz:
216MHz to 960MHz:
960MHz to 1000MHz:
Above 1000MHz:

Limit at 10m:
30MHz to 88MHz:
88MHz to 216MHz:
216MHz to 960MHz:
960MHz to 1000MHz:
Above 1000MHz:

2400/F(kHz)pV/m (300m) or 20log(2400/F(kHz))dBuV/m (3m) QPeak
0,490MHz to 1.705MHz: 240000/F(kHz)uV/m (30m) or 20log(240000/F(kHz))dBuV/m (3m) QPeak
30uV/m (30m) or dBuV/m (3m) QPeak

40dBpV/m QPeak
43,5dBuV/m QPeak
46dBuV/m QPeak
54dBuV/m QPeak
74dBuV/m Peak
54dBuV/m Average

29.5dBuV/m QPeak
33dBuV/m QPeak
35.5dBpV/m QPeak
43.5dBuV/m QPeak
63.5BpV/m Peak
43.5BpV/m Average

20.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N°LCIE | Cal Date | Cal Due
Receiver SRC":_?V\E/’AER&Z ESIB A2642021| 2016/12 2018/12
Preamplifier EAEXV}%EFIB 84498 A4069002 |  2018/04 2020/04
Bilog antenna CHASE CBL 6112A C2040040| 2018/04 2019/04
Horn antenna EMCO 3115 C2042016 2018/04 2019/04
Loop antenna SCHWARZBECK FMZB1513 C2040209 2018/03 2020/03
OATS LC.IE. : F2000400 | 2017/06 2018/06
Cable : i A5329449 |  2017/09 2018/09
Cable : : A5329368 | 2017/06 2018/06
cable : i A5329444 |  2017/09 2018/09
cable : - A5329542 |  2018/06 2019/06

Note: In our quality system, the test equipment calibration due is more & less 2 months

20.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

M None O Divergence:
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20.6. RESULTS

9kHz — 30 MHz
Cmin
Parallel Polarization

Wi

0k 1
Perpendicular polarization

150
dBuV/m 149

100k 1

?;round Parallel polarization

150
dBuV/m 140

Fréquence
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Below 1GHz
Cmin
Vertical & horizontal Polarization

Fréquence (MHz)
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Below 1GHz
Cnom
Vertical & horizontal Polarization

Fréquence (MHz)
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Below 1GHz
Cmax
Vertical & horizontal Polarization

Fréquence (MHz)
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Above 1GHz
Cmin
Vertical & horizontal Polarization
Peak measurement

Fréquence (MHz)

Vertical & horizontal Polarization

Fréquence (MHz)
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Above 1GHz
Cnom
Vertical & horizontal Polarization
Peak measurement

Vertical & horizontal Polarization

Fréquence (MHz)

TEST REPORT
N° 156049-722888 Version : 01 Page 87/133



Above 1GHz
Cmax
Vertical & horizontal Polarization
Peak measurement

Fréquence (MHz)

Fréquence (MHz)
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9kHz — 30 MHz

Polarization Frequency Peak Level QPeak Level Limit Margin
(MHz) (dBpV/m) (dBuV/m) (dBuV/m) (dBpV/m)
all emissions were greater than 20 dB below the limit
Below 1GHz
Cmin
... Frequenc Peak Level QPeak Level Limit Margin (dB)
PRI (I?IIHz) g (dBuV/m) (dBuV/m) (dBuV/m)
Vertical 45.3 - 18.47 29.5 11.03
Vertical 50 - 17.2 29.5 12.3
Vertical 63.5 - 14.8 29.5 14.7
Vertical 72.7 - 15.92 29.5 13.58
Vertical 133.3 - 22.1 33 10.9
Vertical 216 - 21.07 33 11.93
Horizontal 50 - 17.14 29.5 12.36
Horizontal 62.5 - 15.12 29.5 14.38
Horizontal 120 - 22.53 33 10.47
Horizontal 133.3 - 22.04 33 10.96
Horizontal 144 - 22.18 33 10.82
Horizontal 168 - 21.33 33 11.67
Horizontal 192 - 21.45 33 11.55
Below 1GHz
Cnom
o Frequenc Peak Level QPeak Level Limit Margin (dB)
HOET L) (I?IIHZ) Y (dBuV/m) (dBuV/m) (dBuV/m)
Vertical 45.3 - 18.47 29.5 11.03
Vertical 50 - 17.2 29.5 12.3
Vertical 63.5 - 14.8 29.5 14.7
Vertical 727 - 15.92 29.5 13.58
Vertical 133.3 - 221 33 10.9
Vertical 216 - 21.07 33 11.93
Horizontal 50 - 17.14 29.5 12.36
Horizontal 62.5 - 15.29 29.5 14.21
Horizontal 120 - 22.41 33 10.59
Horizontal 133.3 - 221 33 10.9
Horizontal 144 - 23.17 33 9.83
Horizontal 168 - 21.44 33 11.56
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Below 1GHz

Cmax
o Frequency Peak Level QPeak Level Limit Margin (dB)
Polarization (MHz) (dByV/m) (dBpV/m) (dByV/m)
Vertical 50 - 17.39 29.5 12.11
Vertical 53.2 - 14.03 29.5 15.47
Vertical 62.5 - 17.93 29.5 11.57
Vertical 73.1 - 16.59 29.5 12.91
Vertical 133.3 - 14.62 33 18.38
Vertical 144 - 22.23 33 10.77
Vertical 172.4 - 21.32 33 11.68
Vertical 182.8 - 21.03 33 11.97
Horizontal 168 - 21.54 33 11.46
Horizontal 192 - 21.5 33 11.5
Above 1GHz
Cmin
Average (TR LEVE Average Peak FEEL
P ol Frequency 9¢ | 4 Duty Cycle |Average Limit 9 Limit |Peak Margin
olarization Level Margin Level
(MHz) (dBuV/m) Factor (dBpV/m) Level (dBuV/m) (dBuV/m) | Level (dB)
(dBpV/m) (dBpVim)
Vertical 1804.6 12.49 30.89 43.5 12.61 43.95 63.5 19.55
Above 1GHz
Cnom
Average GULEEDIOL Average Peak LS
P ol Frequency 9¢ | 4 Duty Cycle |Average Limit 9 Limit |Peak Margin
olarization Level Margin Level
(MHz) (dBuV/m) Factor (dBpV/m) Level (dBuV/im) (dBpuV/m) | Level (dB)
(dBuV/m) (dBuV/m)
Vertical 1804 12.26 30.66 43.5 12.84 41.07 63.5 22.43
Above 1GHz
Cmax
Average IR e Average Peak eI
o Frequency 9e | 4 Duty Cycle |Average Limit g Limit |Peak Margin
Polarization Level Margin Level
(MHz) (dBuV/m) Factor (dBpV/m) Level (dBuV/m) (dBuV/m) | Level (dB)
(dBuV/m) (dBuV/m)
Vertical 1803 12.34 30.74 43.5 12.76 41.47 63.5 22.03
20.7. CONCLUSION

Unwanted Emission in restricted frequency bands measurement performed on the sample of the product SAGEMCOM

ATGHMP915 V2, SN: proto, in configuration and description presented in this test report, show levels compliant to the
47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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21. HyBRID MobDE 500 kHz : OccuprlED BANDWIDTH

21.1. TEST CONDITIONS

Test performed by : Armand MAHOUNGOU
Date of test : October 10, 2018
Ambient temperature :23°C

Relative humidity 149 %

21.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
M RSS-Gen Issue 5 § 6.7
¥ ANSI C63.10 § 6.9.2

Photograph for Occupied bandwidth
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21.3. LIMIT
None

21.4.

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gz:
EMI receiver SRC?H|_\|/|\:/),’ER&Z ESR7 |A2642026| 2017/02 | 2019/02
Cable TELEDYNE 9206%02‘ A5329675 | 2018/10 | 2019/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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21.5. RESULTS

Occupied Bandwidth

Spectrum Spectrum I'.lé:l
Ref Level 20.00 dBm @ RBW 20kHz Compatible Fsu Ref Level 20.00 dBm @ RBW 20kHz Compatible Fsu
Att 35 R SWT 94.7 ps @ VBW 100 kHz__ Mode Auto FFT _ Input 1 AC Att 35 R SWT 94.7 ps @ VBW 100 kHz__ Mode Auto FFT__ Input 1 AC
O 1Pk Max (0 1Pk View
M1[1] 2.43 dBm)| M1[1] 1.42 dBm
903.0024370 MHz 907.7243770 MHz
10 dBr Jcc Bw 510.296553233 kHz| 10 den e Bw 513.983938002 kHz|
1 M
0 dem - 0 dei -
T2 T K2
¥ ¥ v
-10 dBm ¥ 10 derr
-20 dBm -20 de
-30 dBm -30 de
-40 dBm -40 derm
50 dem—-— 50 den
-60 dem -0 dem
-70 dem -70 denm
CF 903.0 MH2z Span 2.0 MHz CF 907.8 MHz 32001 pts Span 2.0 MHz

Date: 10.0CT.2018 10:32:20

Date: 10.0CT.2018 10:35:05

Cmax

Spectrum

<

Ref Level 20.00 dém
Att 35 dB

@ RBW 20 kHz

SWT 94.7 ps & VBW 100 kHz  Mode

Compatible Fsu
Auto FFT

Input_1 AC

0 1Pk View

M1[1]

dcc By

10dem

0 dem

1.87 dBm
914.0088810 MHz|
507.171650886 kHz

-10 dBm:

-20 dem:

-30 dBm:

-40 dBm:

-50 dBm:

-60 dBm:

-70 dBm

CF 914.2 MHz 32001 pts

1 J

Date: 10.OCT 2018 10:36:03

Span 2.0 MHz

Channel Occupied Bandwidth (MHz)
Cmin 0,51030
Cnom 0,51398
Cmax 0,50717

21.6. CONCLUSION

Occupied Channel Bandwidth measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2,
SN: proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART

15.247 & RSS-GEN ISSUE 5 limits.
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22. HyBRID MoDE 500KHz : 200B EMISSION BANDWIDTH

22.1. TEST CONDITIONS

Test performed by : Armand MAHOUNGOU
Date of test : October 10, 2018
Ambient temperature :23°C

Relative humidity 148 %

22.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
0 FCC DA 00-705 (20dB Bandwidth)
¥ ANSI C63.10 § 6.9.2

Photograph for 6dB emission bandwidth
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223. LIMIT

No limit are applicable for hybrid mode

224,

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gz:
EMI receiver gCOH'WER&Z FSL | A4060032 | 2017/10 | 2019/10
Cable TELEDYNE 9206%02‘ A5329675 | 2018/10 | 2019/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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22.5. RESULTS

6dB Emission Bandwidth
Cmin Cnhom

K
*RBW 10 kHz *RBW 10 kHz

Att 30 dB *VBW 30 kHz M1[1] -3.02 dBm Att 30 dB *VBW 30 kHz M1[1] -2.26 dBm

Ref 20.00 dBm SWT 20ms 902.911000000 MHz Ref 20.00 dBm SWT 20ms 908.015000000 MHz
ndB . ndB 20.00 dB|
Bw . N Bw 558.000000000 kHz|
Q factor . i Q factor 1627.3|
T1[1] . T1fd -22.41 dBm|

— 902.723000000 MHz Bm 907.527000000 MHz
“"'1“2'{‘1\ -22.71 dBm o '1 “bnT#r‘\ -22.47 dBm
2

903.287000000 MHz 908.085000000 MHz|
2

b,

I

" | M,,ﬂlﬁ

-70 dBm

CF 907.8 MHz

*RBW 10 kHz
Att 30 dB *VBW 30 kHz M1[1] -3.73 dBm
Ref 20.00 dBm SWT 20ms 913.983000000 MHz
ndB 20.00 dB|
Bw 560.000000000 kHz|
Q factor
T1[1]

913.933000000 MHz|
vt -24.46 dBm
914.493000000 MHz|

R

CF 914.2 MHz Span 2.0 MHz

Channel 20dB Emission Bandwidth (MHz) Limit (MHz)
Cmin 0.564 No limit for Hybrid mode
Cnom 0.558 No limit for Hybrid mode
Cmax 0.560 No limit for Hybrid mode

22.6. CONCLUSION

6dB Emission Bandwidth measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN:

proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247
& RSS 247 ISSUE 2 limits.
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23. HyBRID MoDE 500 KHz : CARRIER FREQUENCY SEPARATION

23.1. TEST CONDITIONS

Test performed by : Armand MAHOUNGOU
Date of test : October 10, 2018
Ambient temperature :23°C

Relative humidity 148 %

23.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
v ANSI C63.10§7.8.2

Photograph for Carrier Frequency Separation
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23.3. LIMIT

Carrier Frequency Separation shall be at 25kHz or the 20dB bandwidth of the hopping channel, whichever is greater.

234.

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gzle'
EMI receiver §C(3H'WER8‘Z ESR7 |A2642026| 2017/02 | 2019/02
Cable TELEDYNE 9206%02‘ A5329675 | 2018/10 | 2019/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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23.5. RESULTS

Spectrum X "é'

Ref Level 21.00 dBm & RBW 500 kHz Compatible FSU
Att 40 dB SWT 3.8 ps & VBW 2 MHz  Mode Auto FFT  Input 1 AC
(0 1Pk View

D1[1] -0.03 dB|
1.600000 MHZz|
10 deém Mi[1] 2.47 dBm

i 903.000000 MHz|
D1

0 dam =, - =

-10 dBm

-20 dBm /

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

CF 904.0 MHz 32001 pts

Span 5.0 MHz

Date: 10.0CT.2018 10:05:02

Channel Carrier Frequency Separation (MHz) Limit (MHz)
Cmin 1,6 Minimum 0.564

23.6. CONCLUSION

Carrier Frequency Separation measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2,

SN: proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART
15.247 & RSS-GEN ISSUE 5 limits.
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24, HyBRID MoDE 500 kHz : TIME OF OcCcUPANCY 500kHz

241. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test :June 19, 2018
Ambient temperature :22°C

Relative humidity 146 %

24.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
¥ Conducted Method
O Radiated Method

- Test Procedure:
M ANSI C63.10§ 7.8.4

Photograph for Time of Occupancy
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243. LIMIT

The Time of Occupancy shall not exceed 0.4s within a time period in seconds equal to the number of hopping
frequencies employed multiplied by 0.4.

244,

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé (D:zle-
EMI receiver §C(3H'WER8‘Z ESR7 |A2642026| 2017/02 | 2019/02
Cable TELEDYNE 9206%02‘ A5329675 | 2018/10 | 2019/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
Ef;ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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24.5. RESULTS

Burst Length

Cnom

& RRW 1 Wi Compatible P2
& VBW J HHE

rar
Iype | Ref | e |
bl 1

~ualue
17 7807 ma

Il

Time of Occupancy

Sperirum

At aval 1207 the

Cnom

w REW 1 HH7  Cmpatinla F=.0
Dhn @ WBW O MHz

el

rar
Iype | Ref | e |
bl 1

~ualue
174557 ms

Il

NUTIEER @ [nERp T Limit of Time of
Channel Burst Length (ms) during Time of Time of Occupancy (ms) Occupancy (ms)
Occupancy pancy
Cnom 174,3 1

174,3

400

24.6. CONCLUSION

Time of Occupancy measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN: proto,
in configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247 &

RSS-GEN ISSUE 5 limits.
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25. HyBRID MoDE 500KHz : DuTY CYCLE

25.1. TEST CONDITIONS

Test performed by : Armand MAHOUNGOU
Date of test : October 10, 2018
Ambient temperature :23°C

Relative humidity 148 %

25.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
M ANSI C63.10 § 11.6

Photograph for Duty Cycle
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25.3. LIMIT
None

254.

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gz:
EMI receiver SRC?H|_\|/|\:/),’ER&Z ESR7 |A2642026| 2017/02 | 2019/02
Cable TELEDYNE 9206%02‘ A5329675 | 2018/10 | 2019/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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25.5. RESULTS

Duty Cycle

Cnom

Spectrum

Ref Level 20.00 dBm @ RBW 28 MHz
Att 40 dB @ SWT 10 s & VBW 40 MHz
SGL

Compatible FSU

Input 1 acC

0 1Pk Clrwe

D2[1]
10 dBm

M1[1]

0.15dB
3.087188 s
-29.59 dBm
4.967500 s

0 dem

-10 dBm

-20 dBm

%=
[l
=

EERTURE TR

-40 dBm

Tm

-50 dBm

-60 dBm

-70 dBm

CF 907.8 MHz 32001 pts

1.0s/

Type | Ref | Trc ¥-value

Y-value

Function

Function Result

4.9675 5

-29.59 dBEm

D1 ™1 175.0 ms

0.15 dB

|

Dz M1 3.087188 s

0.15 dB

Date: 10.0CT.2018 10:16:14

Channel

Duty Cycle (%)

Duty Cycle Correction (dB)

Channel

5,668%

24,93

25.6. CONCLUSION

Duty Cycle measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN: proto, in
configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247 & RSS

247 ISSUE 2 limits.
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26. HyBRID MoDE 500 kHz : MAXIMumMm CONDUCTED OUTPUT POWER

26.1. TEST CONDITIONS

Test performed by : Armand MAHOUNGOU
Date of test : October 10, 2018
Ambient temperature :23°C

Relative humidity 148 %

26.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
¥ ANSI C63.10 § 11.9.2.2.2

Photograph for Maximum Conducted Output Power
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26.3. LIMIT

Maximum Conducted Output power:

Shall not exceed 30dBm if number of hopping channels is above 50
Shall not exceed 24dBm if number of hopping channels is below 50
Limits are reduced by G-6dBi if Antenna Gain above 6dBi

26.4.

TEST EQUIPMENT LIST

Description Constructor Model N° Saatlé gzle'
EMI receiver §C(3H'WER8‘Z ESR7 |A2642026| 2017/02 | 2019/02
Cable TELEDYNE 9206%02‘ A5329675 | 2018/10 | 2019/10
Multimeter ISO-TECH 3 A1240269 | 2016/11 | 2018/11
ZE’F‘)"S; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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26.5. RESULTS

Maximum Conducted Output Power

Cmin Cnhom
Spectrum Spectrum
Ref Level 40,70 dBm Offset 20.70 d&8 & RBW 20 kHz Compatible Fsu Ref Level 40.70 dém Offset 20,70 d& & RBW Zz0kHz Compatible Fsu
Att 35 dE & SWT 300 ms & VBW 100 kHz  Mode Auto Sweep  Input 1 AC Att 35dB & SWT 300 ms & VBW 100 kHz  Mode Auto Sweep  Input 1 AC
SGL Count 100/100 GAT:IFP SGL Count 100/100 GAT IFP
[0 1Rm View O 1Rm View
M1[1] 43.38 dBm|

904.00000 MHZ
30 dB 4

20

o i
oAl Mg

CF 903.0 MHz
hannel Power

Bandwidth 513.98 kHz Power 22.06 dBm Tx Total 22,06 dBm Bandwidth 513,98 kHz
J1 J J1

Date: 10.0CT.2018 13:30:12 Date: 100CT 2018 11:44:42

‘I.DEEI pts BEurl 2.0 MHz i S'ZEEII. pts SEGH 2.0 MHz

hannel Power

Power 22.92 dBm Tx Total 22,92 dBm
J

Cmax

Spectrum 2 (X

Ref Level 40.70 dbm  Offset 20,70 d2 & RBW 20 kHz Compatible FSU
Alt 35 dB @ SWT 300 ms & VBW 100 kHz  Mode Auto Sweep  Input 1 AC
SGL Count 100/100 GAT!IFP

0 1Rm View

M1[1]

14.49 dBm
914.,41700 MHz|
4

St Wi

CF 914.2 MHz IEEIU pts SEGH 2.0 MHz
hannel Power

Bandwidth 513,98 kHz Power 22.79 dBm Tx Total 22,79 dBm
J1 J

Channel Offset Cable + Att (dB) Antenna Gain (dBi) Maximum Conducted Power (dBm) Limit (dBm)
Cmin 20,7 -1,5 22,06 24
Cnom 20,7 -1,5 22,92 24
Cmax 20,7 -1,5 22,79 24

26.6. CONCLUSION

Maximum Conducted Output Power measurement performed on the sample of the product SAGEMCOM ATGHMP915

V2, SN: proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR
PART 15.247 & RSS 247 ISSUE 2 limits.
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27. HyBRID MoODE 500KHz : POWER SPECTRAL DENSITY

27.1. TEST CONDITIONS

Test performed by : Mathieu CERISIER
Date of test :June 19, 2018
Ambient temperature :22°C

Relative humidity 146 %

27.2. TEST SETUP

- The Equipment Under Test is installed:
¥ On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
¥ Conducted Method
O Radiated Method

- Test Procedure:

[1 KDB 558074 D01 DTS Meas Guidance v05 § 10.2 (Method PKPSD)

M KDB 558074 D01 DTS Meas Guidance v05 § 10.3 (Method AVGPSD-1)
M ANSI C63.10 § 11.10.3

Photograph for Power Spectral Density
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27.3. LIMIT

Power Spectral Density:

2400MHz-2483.5MHz: Shall not exceed 8dBm/3kHz

Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi

27.4.

TEST EQUIPMENT LIST

Description Constructor Model N° Saatlé gzle'
EMI receiver §C(3H'WER8‘Z ESR7 |A2642026| 2017/02 | 2019/02
Cable TELEDYNE 9206%02‘ A5329675 | 2018/10 | 2019/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
ZE’F‘)"S; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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27.5.

RESULTS

Power Spectral Density

Cmin

Spectrum
Ref Level 40.70 dBm

Att 40
SGL Count 1007100

d &

<8

FSU
Auto FFT

Offset 20.70 d8 & RBW = kHz Compatible
SWT  170ms & VBW 10kHz Mode
GAT:IFP

Tnput 1 4C

[0 1Rm View

30

MI[1]

2.91 dBm)|
902.78480 MHz

20 di

-30 dB

-40

-50 dl

ILCF 903.0 MHz

1000 pts
—

Date: 10.0CT.2018 11:14:30

Span 1.5 MHz

Spectrum

Alt
SGL Count 100/100

Cmax
a

Cnhom

Spectrum =
Ref Level 40.70 dém Offset 20,70 d& & RBW =kHz Compatible FsuU
att 40dE @ SWT 170 ms @ VBW 10kHz Mode uto FFT  Input 1 AC
SGL Count 100/100 GATIFP
(G 1Rm View
MIL1] 1.94 dBm
908.02730 MHz

1000 pts
—

J1 ]

Date: 11.0CT 2018 14:25:01

Span 1.5 MHz

Ref Level 40.70 dém  Offset 20,70 d& & RBW 3 kHz Compatible
170 ms @ VBW 10 kHz  Mode

40 dB & SWT

GAT!IFP

FSU
Auto FFT - Input 1 AC

0 1Rm View

MiL1] 2.92 dBm

3.98480 MHz

CF 914.2 MHz

1000 pts
—

Span 1.5 MHz

Il

J

Date: 10.0CT 2018 12:53:26

Channel Offset Cable + Att (dB) Antenna Gain (dBi) Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz)
Cmin 20,7 -1,5 2,91 8
Cnom 20,7 -1,5 1,94 8
Cmax 20,7 -1,5 2,92 8

27.6.

CONCLUSION

Power Spectral Density measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN:

proto, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247
& RSS 247 ISSUE 2 limits.
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28. HYBRID MODE 500KHZ : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS AT

THE BAND EDGE

28.1. TEST CONDITIONS

Test performed by : Armand MAHOUNGOU
Date of test : October 10, 2018
Ambient temperature :22°C

Relative humidity 146 %

28.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
M Conducted Method
O Radiated Method

- Test Procedure:
M ANSI C63.10 § 7.8.6

Photograph for Unwanted Emission into non-restricted frequency bands at the band edge
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28.3. LIMIT

All Spurious Emissions must be at least 30dB below the Fundamental Radiator Level at the Band Edge Edge “902MHz

& 928MHZz"

28.4.

TEST EQUIPMENT LIST

Description Constructor Model N° g:tlé gzle'
EMI receiver §C(3H'WER8‘Z ESR7 |A2642026| 2017/02 | 2019/02
Cable TELEDYNE 9206%02‘ A5329675 | 2018/10 | 2019/10
Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11
E{j’g‘ﬁ; KIKUSUI PCR500M | A7049006| ©3,0rated wih

Note: In our quality system, the test equipment calibration due is more & less 2 months
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28.5. RESULTS

Single Frequency
Cmin/Cnom/Cmax

Spectrum 2 @]

Ref Level 31.70 dém  Offset 20.70 dB & RBW 100 kHz Compatible FSU
Att 30dB SWT 37.9 ps @ VYBW 300 kHz  Mode AuUto FFT  Input 1 AC
(0 1Pk Yiew@2Fk Yiew@ 3Pk view
I e D4[1] -64.78 dB
h F‘ 13.93720 MHz
22.61 dBm
902.76480 MHz

20 dBm

0 dBem

10 dém }\
|
i

-10 dBm \

-20 dBm

At BN

-30 dBm—t P .m WH_"M
0 dPe .

_d -4 3
L VS TR Pty

-50 dBm

-60 dBm

Start 895.0 MHz 32001 pts Stop 930.0 MHz

Ref X-value Y-value Function Function Result
Q02,7648 MHz 22.61 dBm
M1l -902.3 kHz -42.34 db
Q07.622 MHz 22.55 dBm
Q14,1854 MHz 22,41 dBm
13,9372 MHz -54,78 db

Date: 10.0CT.2018 15:41:56

Frequency (MHz) Level (dBc) Limit (dBc)
902 48,34 30
928 64,78 30

28.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands at the band edge measurement performed on the sample of the

product SAGEMCOM ATGHMP915 V2, SN: proto, in configuration and description presented in this test report, show
levels compliant to the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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29. HyBRID MoDE 500 KHz : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS

29.1. TEST CONDITIONS

Test performed by : Armand MAHOUNGOU
Date of test : October 10, 2018
Ambient temperature :23°C

Relative humidity 143 %

29.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
v ANSI C63.10§ 7.8.8

Photograph for Unwanted Emission into non-restricted frequency bands
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29.3.

LIMIT

All Spurious Emissions must be at least 30dB below the Fundamental Radiator Level

29.4. TEST EQUIPMENT LIST

. o o Cal. Cal.

Description Constructor Model N Date Due

. ROHDE & ESI40 1088

EMI receiver v A A2642010 | 2018/09 | 2020/09

Multimeter ISO-TECH - A1240269 | 2016/11 | 2018/11

Cable Conducted S36 chamber TELEDYNE 084-0555-2MTR | A5329758 | 2017/11 | 2018/11

HiEIEIEY S6I8 Celbls Spnieus ; WA54-3-12  |A7122223| 2017/11 | 2018/11
Conducted

High Pass Filter 868MHz WAINWRIGHT WHKX12-935 | A7484064 | 2017/11 | 2019/11

Power supply KIKUSUI PCR500M | A7049006 | Calibrated with

Multimeter

Note: In our quality system, the test equipment calibration due is more & less 2 months
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29.5. RESULTS

Conducted Spurious
Cmin

Start 30 MHz Stop 800 MHz Center 900 MHz Span 200 MHz

11.0CT.2018 07:47:06 Date: 11.0CT.2018 07:58:48
D RBW 100 kHz REF Att

300 kHz

2.25 s

—J

Center 5.5 GHz 900 MHz/ Span 9 GHz

11.0CT.2018 08:23:29
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Conducted Spurious

Cnom
RBW 100 kHz RF Att 10 dB g x RBW 100 kHz RF Att 40 d4dB
Ref Lwv1l VBW 300 kHz Ref Lvl VBW 300 kHz
0 dBm SWT 195 ms Unit dBm 30 dBm SWT 50 ms Unit dBm
0 0
[ » ] =
“19) 20)
20 10
=30 IN1 0] IN1
1vrEW 1n 1vrER 1vm
-40| ~10]
-50| ~20]
- Paaa -
-7 JM’“J -4l
A PRy ,j 1P P TINR Y
MWWM MWW IR Y SR AP R SR RV PR NP b et WAL gp]
-80| —50
o) 60
-100j =70
Center 415 MHz 77 MHz/ Span 770 MHz Center 900 MHz 20 MHz/ Span 200 MHz
1l1.0CT.2018 07:47:58 Date: 11.0CT.2018 08:00:47
lar} T1] RBW 100 kHz RE Att 0 dB
Ref Lvl -50.83 dBn VBW 300 kHz
—-10 dBm 5 GHz SWT 2.25 s Unit dBm
-10,
-20)
-30)
-40 IN1
1VIEW iMA
_s50)
—60)
-70)
_80) "
t s |
RS T L [ PR Y SR
-90)
-100
-110
Center 5.5 GHz 900 MH=z/ Span 9 GHz

Date: 11.0CT.2018 08:12:45
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Conducted Spurious

Cmax
RBW 100 kHz REF Att 10 dB RBW 100 kHz RF Att 40 dB
Ref Lv1l VBW 300 kHz Ref Lv1l VBW 300 kHz
0 dBm SWT 195 ms Unit dBm 30 dBm M SWT 50 ms Unit dBm
0, 30,
= =
19| 20
_29| 10
=30 IN1 0 IN1
1viEw 1mm 1viEw 1Ma
-aq 10
50 _29
~69| yrr“’ ~30 J \
~70 ”/‘PA/“/ —4q / |
] L
WWW MWM ST SN TR FERNETRY PR (LRI B TR FY I AN PN T
89| -50
99| —60|
-100| —70|
Center 415 MHz 77 MHz/ Span 770 MHz Center 900 MHz 20 MHz/ Span 200 MHz
11.0CT.2018 07:51:21 Date: 11.0CT.2018 07:56:14
Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lv1 —48.89 dBm VBW 300 kHz
—10 dBm 1.82965932 GHz SWT 2.25 s Unit dBm
10
-20
=30
—40) N1
1VIEW iMa
-50
-60
-70)
_80| :
RN T
L W” WMW
s A ALl WAL, pn ARt st Al
90
-100
-110
Center 5.5 GHz 900 MHz/ Span 9 GHz
Date: 11.0CT.2018 08:18:32
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Frequency Reading Value Cable Loss Final Value Level Limit
(MH2) (dBm) (dB) (dBm) (dBc) (dBc)
903,0 18,92 3,3 22,22

1793,59 -48,58 3,7 -44,88 63,8 30
5418,84 -64,30 4,37 -59,93 78,85 30
6320,64 -67,32 4,51 -62,81 81,73 30
907,8 18,82 3,3 212 |
1811,62 -50,83 3,7 -47,13 65,95 30
2713,43 -66,17 3,87 -62,3 81,12 30
5454,91 -62,44 4,37 -58,07 76,89 30
914,2 18,70 3,3 22 I
1829,66 -48,89 3,7 -45,19 63,89 30
2731,46 -64,14 3,87 -60,27 78,97 30
5490,98 -61,99 4,37 -57,62 76,32 30

29.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands measurement performed on the sample of the product

SAGEMCOM ATGHMP915 V2, SN: proto, in configuration and description presented in this test report, show levels
compliant to the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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30. HyBRID MODE 500KHZz: UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS

30.1. TEST CONDITIONS

Test performed by : Laurent DENEUX
Date of test : June 21, 2018
Ambient temperature :19°C

Relative humidity 147 %

30.2. TEST SETUP

The product has been tested according to ANSI C63.10 (2013). The EUT is placed on an open area test site below
1GHz and in a full anechoic chamber above 1GHz. Distance between measuring antenna and the EUT is 10m below
1GHz and 3m above 1GHz and below 30MHz.

Test is performed in parallel, perpendicular and ground parallel axis with a loop antenna below 30MHz. Measurement
bandwidth was 200Hz below 150kHz and 9kHz between 150kHz & 30MHz. The level has been maximised by the
turntable rotation of 360 degrees range on the 3 axis of EUT. Antenna height was 1m.

Test is performed in horizontal (H) and vertical (V) polarization with bilog antenna below 1GHz and with a horn antenna
above 1GHz. Measurement bandwidth was 120kHz below 1GHz and 1MHz above 1GHz. The level has been
maximised by the turntable rotation of 360 degrees range on the 3 axis of EUT. Antenna height search was performed
from 1 to 4m. The EUT is place at 1.5m high above 1GHz and at 0.8m high under 1GHz.

Photograph for Unwanted Emission in restricted frequency bands
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Photograph for Unwanted Emission in restricted frequency bands
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30.3. LIMIT

Limit at 3m:
9kHz to 0,490MHz:

1.705MHz to 30MHz:
30MHz to 88MHz:
88MHz to 216MHz:
216MHz to 960MHz:
960MHz to 1000MHz:
Above 1000MHz:

Limit at 10m:
30MHz to 88MHz:
88MHz to 216MHz:
216MHz to 960MHz:
960MHz to 1000MHz:
Above 1000MHz:

2400/F(kHZz)pV/m (300m) or 20log(2400/F(kHz))dBuV/m (3m) QPeak
0,490MHz to 1.705MHz: 240000/F(kHz)uV/m (30m) or 20log(240000/F(kHz))dBuV/m (3m) QPeak
30uV/m (30m) or dBuV/m (3m) QPeak

40dBpV/m QPeak
43,5dBuV/m QPeak
46dBuV/m QPeak
54dBuV/m QPeak
74dBuV/m Peak
54dBuV/m Average

29.5dBuV/m QPeak
33dBuV/m QPeak
35.5dBpV/m QPeak
43.5dBuV/m QPeak
63.5BpV/m Peak
43.5BpV/m Average

30.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N°LCIE | Cal Date | Cal Due
Receiver SRC":_?V\E/’AER&Z ESIB A2642021| 2016/12 2018/12
Preamplifier EAEXV}%EFIB 84498 A4069002 |  2018/04 2020/04
Bilog antenna CHASE CBL 6112A C2040040| 2018/04 2019/04
Horn antenna EMCO 3115 C2042016 2018/04 2019/04
Loop antenna SCHWARZBECK FMZB1513 C2040209| 2018/03 2020/03
OATS LC.IE. : F2000400 | 2018/06 2019/06
Cable : i A5329449 |  2017/09 2018/09
Cable : : A5329368 | 2017/09 2018/09
cable : i A5329444 |  2017/09 2018/09
cable : - A5329542 |  2018/06 2019/06

Note: In our quality system, the test equipment calibration due is more & less 2 months

30.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

M None O Divergence:
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30.6. RESULTS

9kHz — 30 MHz
Cmin
Parallel Polarization

Wi

0k 1
Perpendicular polarization

150
dBuV/m 149

100k 1

?;round Parallel polarization

150
dBuV/m 140

Fréquence
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Below 1GHz
Cmin
Vertical & horizontal Polarization

Fréquence (MHz)
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Below 1GHz
Cnom
Vertical & horizontal Polarization

Fréquence (MHz)

TEST REPORT
N° 156049-722888 Version : 01 Page 126/133



Below 1GHz
Cmax
Vertical & horizontal Polarization

Fréquence (MHz)
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Above 1GHz
Cmin
Vertical & horizontal Polarization
Peak measurement

Fréquence (MHz)

Fréquence (MHz)
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Above 1GHz
Cnom

Vertical & horizontal Polarization
Peak measurement

Fricuence 1]

Vertical & horizontal Polarization
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Above 1GHz
Cmax

Vertical & horizontal Polarization
Peak measurement

Sriguance fiiz]

Vertical & horizontal Polarization

Average value measurement (with duty cycle correction)
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9kHz — 30 MHz

Polarization Frequency Peak Level QPeak Level Limit Margin (dB)
(MHz) (dBuVim) (dBuV/m) (dBuVim)
all emissions were greater than 20 dB below the limit
Below 1GHz
Cmin
. Frequenc Peak Level QPeak Level Limit Margin (dB)
PRI (I?IIHz) g (dBuV/m) (dBuV/m) (dBuV/m)
Vertical 50 - 17.4 29.5 12.1
Vertical 144 - 23.5 33 9.5
Vertical 172.4 - 22.6 33 104
Horizontal 144 - 21.54 33 11.46
Horizontal 168 - 23.6 33 94
Horizontal 192 - 22.5 33 10.5
Below 1GHz
Cnom
oL Frequenc Peak Level QPeak Level Limit Margin (dB)
HOET L) (I(\]IIHz) g (dBuV/m) (dBuV/m) (dBuV/m)
Vertical 50 - 17.56 29.5 11.94
Vertical 144 - 22.75 33 10.25
Vertical 172.4 - 21.69 33 11.31
Horizontal 168 - 20.96 33 12.04
Horizontal 192 - 22.01 33 10.99
Horizontal 216 - 22.6 33 10.4
Below 1GHz
Cmax
o Frequenc Peak Level QPeak Level Limit Margin (dB)
Al (I?IIHz) g (dBuV/m) (dBuV/m) (dBuV/m)
Vertical 62.5 - 18.50 29.5 11.0
Vertical 144 - 21.96 33 11.04
Vertical 172.4 - 20.58 33 12.42
Horizontal 168 - 21.56 33 11.44
Horizontal 192 - 22.3 33 10.7
Horizontal 216 - 22.84 33 10.16
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Above 1GHz

Cmin
Average Level Peak
Polarizati Frequency Aterag;)e + Duty Cycle |Average Limit A“;Ilerage II_’eakI Limit |Peak Margin
ofarization | - \yz) eve Factor (dBuV/m) argin evel |(dBuV/m)| Level (dB)
(dBuV/m) (dBuVim) Level |(dBpV/m)
H (dBuV/m)
Vertical 1806 6.56 31.49 43.5 12.01 42.04 63.5 21.46
Above 1GHz
Cnom
Average Level Peak
Polarizati Frequency Ateraglye + Duty Cycle |Average Limit A“;Ilerage II_’eakI Limit |Peak Margin
ofarization | - \yz) eve Factor (dBuV/m) argin evel |(dBuV/m)| Level (dB)
(dBuV/m) (dBuVim) Level |(dBpV/m)
H (dBpV/m)
Vertical 18015.6 5.55 30.48 43.5 13.02 41.25 63.5 22.25
Above 1GHz
Cmax
Average (RTELERT [T Average Peak el
Polarizati Frequency Level + Duty Cycle |Average Limit Marai Level Limit |Peak Margin
ofarization | - \yz) eve Factor (dBuV/m) argin evel |(dBuV/m)| Level (dB)
(dBuV/m) (dBuV/m) Level (dBpV/m)
H (dBpV/m)
Vertical 1828.5 4.89 29.82 43.5 13.68 42.01 63.5 21.49
30.7. CONCLUSION

Unwanted Emission in restricted frequency bands measurement performed on the sample of the product SAGEMCOM
ATGHMP915 V2, SN: proto, in configuration and description presented in this test report, show levels compliant to the
47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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31. UNCERTAINTIES CHART

Wide uncertainty
47 CFR Part 15.209 & 15.207 laboratory Uncertainty limit
Kind of test (k=2) +x(dB) / (Hz)/ y
ms

Measurement of conducted disturbances in voltage on the AC power port (9 kHz — 150 kHz) 2,67 3.8
Measurement of conducted disturbances in voltage on the AC power port (150 kHz — 30 MHz) 2,67 3.4
Measurement of conducted disturbances in voltage on the telecommunication port. (AAN) 3,67 5.0
Measurement of conducted disturbances in current (current clamp) 2,73 2.9
Measurement of disturbance power 2,67 4.5

Measurement of radiated magnetic field from 10kHz to 30MHz in SAC V01 4,48 /

Measurement of radiated magnetic field from 10kHz to 30MHz in SAC C01 4,48 /
Measurement of radiated electric field from 30 to 1000MHz in horizontal position on the OATS 4.88 6.3

(Ecuelles) ’ )

Measurement of radiated electric field from 1 to 18GHz on the Ecuelles site 5.16 /
Measurement of radiated electric field from 30 to 1000MHz in vertical position on the OATS 4.99 6.3

(Ecuelles) ’ )
Measurement of radiated electric field from 30 to 1000MHz in horizontal position in SAC C01 5,08 6.3
Measurement of radiated electric field from 30 to 1000MHz in vertical position in SAC C01 5,16 6.3
Measurement of radiated electric field from 30 to 1000MHz in horizontal position in SAC V01 5,08 6.3
Measurement of radiated electric field from 30 to 1000MHz in vertical position in SAC V01 5,15 6.3
Measurement of radiated electric field from 1 to 6 GHz CO01 5,1 5.2
Measurement of radiated electric field from 1 to 6 GHz V01 4,85 5.2

Measurement of radiated magnetic field from 10kHz to 30MHz on the OATS (Ecuelles) 4,48 /

The uncertainty values calculated by the laboratory are lower than limit uncertainty values defined by the CISPR. The conformity of the sample is
directly established by the applicable limits values. This table includes all uncertainties maximum feasible for testing in the laboratory, whether or not
made in this report
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