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1. TEST PROGRAM

References

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

YVVVY

ANSI C63.10-2013

Radio requirement DTS mode:

KDB 558074 D01 DTS Meas Guidance v04

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 [ 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 [ v PASS O FAIL 0 NA() I 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)
Receiver Radiated emissions [ 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): 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-247 Issue 2 & RSS-Gen Issue 5)
Test Description

Test result - Comments

Occupied Bandwidth | VI PASS OO FAIL O NA I NP(1)
20dB Bandwidth | M PASS O FAIL O NA O NP(1)
Number of Hopping Frequency [ O PASS O FAIL O NA ¥ NP(1)
Carrier Frequency Separation [ O PASS O FAIL O NA ¥ NP(1)
Time of Occupancy R O PASS O FAIL O NA M NP(1)
Duty Cycle [ V1 PASS O FAIL O NA I NP(1)
Maximum Conducted Output Power 5 M PASS I FAIL [0 NA I NP(1)
Conducted Spurious Emission at the Band Edge [ v PASS O FAIL O 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(2) I NP(1)
Unwanted Emissions into Restricted Frequency Bands F» M PASS I FAIL O NA O NP(1)
Receiver Radiated emissions [ 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): EUT not directly or indirectly connected to the AC Power Public Network
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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 [ VI PASS OO FAIL O NA I NP(1)
20dB Bandwidth 5 M PASS O FAIL 0 NA(2) O NP(1)
Number of Hopping Frequency [ [0 PASS I FAIL [0 NA(2) ¥ NP(1)
Carrier Frequency Separation [ O PASS O FAIL O NA ¥ NP(1)
Time of Occupancy [ O PASS O FAIL O NA M 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. Test already perform on Hopping mode and DTS mode
(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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\ 2, EQUIPMENT UNDER TEST: CONFIGURATION (DECLARED BY PROVIDER)

21. HARDWARE IDENTIFICATION (EUT AND AUXILIARIES):

Equipment under test (EUT):
SAGEMCOM ATGHMP915 V2 Serial Number: PROTOTYPE 3

Equipment Under Test

Inputs/outputs - Cable:

Length | Declared

Access Type used (m) <3m Shielded | Under test Comments
- - - O O (I
Auxiliary equipment used during test:
Type Reference Sn Comments
Laptop Use to set the EUT

TEST REPORT
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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 [1 Dedicated
Antenna connector: [1Yes M No 1 Temporary for test
Transmit chains: M 1 02
Receiver chains M 1 02
Type of equipment: [ Stand-alone | O Plug-in | O Combined
Ad-Hoc mode: O Yes |  No
Duty cycle: M Continuous duty | L] Intermittent duty | 1 100% duty
Equipment type: 1 Production model | M Pre-production model
Tmin: [ -20°C | 00°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 I Battery
Operating voltage range: Vnom: 1 120V/60Hz M 3 Vdc
Antenna Characteristic
Antenna assembly Gain (dBi) Frequency Band (MHz) Impedance(Q)
1 -1.5 902-928 50

N° 163216-741765
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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

N° 163216-741765
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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: SCQR1ALOS
SN: RLYYWWssssss

DEVEUI: 4883C7DF3xxxnnnn (=] 25 (=]
x -
c(::)s
F@ usrmu [@ &_; E :

ITE E308616
FCC ID: VW3-ATGHMP915V2
IC: 9140A-ATGHMPS15V2

machineQ

Rainproof
Made in Thailand

2.4.

v None 0 Modification:

EQUIPMENT MODIFICATION

N° 163216-741765
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3. DTS : OccuPIED BANDWIDTH

3. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 144 %

3.2. 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:
¥ RSS-Gen Issue 5 § 6.7
M ANSI C63.10 §6.9.2

Spectrum
analyser
EU.T Attenuator Y
or
EMI receiver
Test set up
TEST REPORT
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Photograph for Occupied bandwidth

33. LMIT

None

3.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 | 2018/12 | 2019112
Multimeter KEITHLEY 2000 A1241084 | 2018/12 | 2020112

Power supply KIKUSUI PCR500M A7049006 Muﬁ?neet o Muﬁ?neet o
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 | 2019/01 | 2021/01

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

N° 163216-741765
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3.5.

RESULTS

Occupied Bandwidth

Cmin Cnom
o
Spectrum | spectrum % &
Ref Level 36.00 dBm  Offset 21.20 dB @ RBW 10 kHz Compatible FSU Ref Level 36.00 dem  Offset 21.20 dB & RBW 10 kHz Gompatible FSU
Att 30 dB 1599.6 us @ VYBW 30 kHz  Mode Auto FFT  Input 1 AC Att 30dB SWT  189.6 pz & VBW 30 kHz Mode Auto FFT  Input 1 AC
[0 1Pk View O 1Pk View
M1[1] 20.50 dBm| m1[1] 20.82 dBm
a0d 902.9994920 MHz||{f *° @ 907.8409610 MHz
1 Occ Bw 499.140625000 kHz| M1 Occ Bw 500.859375000 kHz|
20 dBm 20 dBm
£
Tl Mz p w7
10 dBm 2 10 dem
0 de f \\ od /\/ L\
-10d N‘j"f\/ \'\{\ -10d H\/\‘ \\n
-20 dBm i u\»\ -20 dBm o “’LL
-30 dBm A 30 dBm )F v
\‘M\l . L\”“»'\q,\_
e i~ WU
-50 dBm -50 dBm
-60 dBm -50 dB

GF 903.0 MHz, 32000 pts Span 2.5 MHz | ||| CF 907.8 MHz 32000 pts Span 2.5 MHz
Marker Marker
Type Tre X-value v-value Function Function Result Type | Ref | Trc X-value v-value Function Function Result
ML 1 902.999432 MHz 20.50 dEm ML 1 907.849961 MHz 20,62 dem
T1 1 902.7503516 MHz 10.06 dBm oce Bw 499.140625 kHz T1 1 907.5490234 MHz 8.53 dém oce Bw 500.859375 kHz
T2 1 903.2404022 MHz 10.36 dBm T2 1 908.0498828 MHz 11.91 dBm
————————————— ——————————————
Cmax
Spectrum X ':%:'
Ref Level 36.00 dém  Offset 21.20 dB @ RBW 10kHz Compatible FsSU
Att 30 d8  SWT  189.6 ps @ VBW 30 kHz _Mode Auto FFT _ Input 1 AC
[0 1Pk view
M1[1] 20.37 dBm
30 dem 914.1881640 MHz
W occ Bw 492.578125000 kHz
20 dBm
1 P
10 dBm
0 dBm / \
-10d \\
20 d // v.\\‘
-30d w
PV W WM VO
50 dB
60 d
CF 914.2 MHz 32000 pts Span 2.5 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
M1 1 914.188164 MHz 20.37 dBrn
T1 1 913.9547266 MHz 10.35 dBm Occ Bw 402.578125 kHz
T2 1 914.4473047 MHz 9.86 dBm
—
Channel Occupied Bandwidth (MHz)
Cmin 0,499
Cnom 0,501
Cmax 0,493

3.6.

CONCLUSION

Occupied Channel Bandwidth measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN:

PROTOTYPE 3, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART
15.247 & RSS-GEN ISSUE 4 limits.
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4. DTS : 60B EmissION BANDWIDTH

41. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 144 %

4.2. 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 KDB 558074 D01 DTS Meas Guidance v04 § 8.1
[J KDB 558074 D01 DTS Meas Guidance v04 § 8.2

Spectrum

E.U.T Attenuator analyser

or
EMI receiver

Test set up

TEST REPORT
N° 163216-741765 Version : 01

Page 14/107



[ECININE

Photograph for 6dB emission bandwidth

4.3. LIMIT
The 6dB bandwidth shall be at least 500kHz

4.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

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

TEST REPORT
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4.5. RESULTS

6dB Emission Bandwidth

Cmin Cnom
o
Spectrum | spectrum % &
Ref Level 36.00 dem  Offset 21.20 dB @ RBW 100 kHz Compatible FSU Ref Level 36.00 dBm Offset 21.20 dB @ RBW 100 kHz Compatible FSU
Att 30ds  SWT  18.9 ps @ YBW 300 kHz _ Mode Auto FFT_ Input 1 AC ALt 30dE SWT 180 pc @ VBW 300kHz Mode Auto FFT _ Input 1 AC
[0 1Pk View O 1Pk View
M1[1] 21.23 dBm M1[1] 21.10 dBm]
and 903.1250000 MHz||{ff *° @ 907.9578520 MHz
Ml nas 6.00 dB M1 ndB 6.00 dB
20 dBm T BW-T2 630.781000000 kHz| |f] 20 dem Tt BWT2 633.281000000 kHz|
7‘, Q fafor 1431.8 Qfa\&nr 1433.7
10 dBm 10 dem
0 db od
-10 di -10d
-20 dBm -20 dBm:
48 a0 dp
-40 df -40 dBm
-50 dBm -50 dBm:
-60 dBm -60 dB
GF 903.0 MHz 32000 pts Span 2.5 MHz GF 907.8 MHz 32000 pts Span 2.5 MHz
Marker Marker
Type | Ref | Tre X-value Y-value Function Function Result Type | Ref | Trc X-value Y-value Function Function Result
M1 1 903,125 MHz 21.23 dém ndB down 630,781 kHz M1 1 907.957852 MHz 21,10 dém ndg down 633.281 kHz
T1 1 902.686289 MHz 15.22 dem ndB 6.00 dB Ti 1 907.483555 MHz 15.10 dermn nde 6.00 de
Tz 1 903.31707 MHz 15.22 dém Q factor 1431.8 T2 1 908116836 MHz 15.09 dBm Q factor 1433.7
— —————————
Cmax
Spectrum X ':%:'
Ref Level 36.00 dBrm  Offset 21.20 db @ RBW 100 kHz Compatible FsuU
Att 30d8  SWT 18,0 s @ VBW 300 kHz _Made Auto FFT__ Input 1 4C
[0 1Pk View
M1[1] 20.97 dBm|
30 dBm 914.3698830 MHz
Mlnds 6.00 dB|
20 dBm T Bw.T2 627.891000000 kHz
f}, Qvf’a%nr 1456.3]
10 di /
od
-10d
-20 dBm
-40d
-50 dBm
-60 dBm
CF 914.2 MHz 32000 pts Span 2.5 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
M1 1 914,369883 MHz 20,97 dBrm ndB down 627,891 kHz
T1 1 913.889023 MHz 14.97 dBm nde 6.00 dB
T2 1 914.516914 MHz 14.97 dBm Q factar 1456.3
— =

Channel 6dB Emission Bandwidth (MHz) Limit (MHz)
Cmin 0,631 Minimum 0.5
Cnom 0,633 Minimum 0.5
Cmax 0,628 Minimum 0.5

4.6. CONCLUSION

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

PROTOTYPE 3, 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
Date of test

Ambient temperature
Relative humidity

5.2. TEST SETUP

: Julien Palard

: September 17, 2019
:25°C

144 %

- 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 KDB 558074 D01 DTS Meas Guidance v04 § 6.0 b)

E.U.T

Spectrum
analyser

Attenuator
or

EMI receiver

Test set up

N° 163216-741765
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p 25 26 17

/ Anritsu
{

18 19

n 25 26

Photograph for Duty Cycle

5.3. LIMIT

None

5.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 | 2018/12 | 2019112
Multimeter KEITHLEY 2000 A1241084 | 2018/12 | 2020112

Power supply KIKUSUI PCR500M A7049006 Mulﬁfneet o Mulﬁfneet o
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 | 2019/01 | 2021/01

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

N° 163216-741765
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5.5. RESULTS

Duty Cycle
Channel

Spectrum 4 #(x)

Ref Level 37.20 dBm Offset z0.20 dB & RBW 1 MHz Compatible F5U
35dE @ SWT 25 @ VBW 30 kHz Input 1 AC

-30

40

-50 dBm

-60 dBm
CF914.2 MHz 32000 pts 200.0 ms/

Ref X-value Y-value Function Function Result
376.0743 ms 19.28 dBm
r1 174.1773 ms 0.63 dB
r1 478.8275 ms 0.74 dB

Channel Duty Cycle (%) Duty Cycle Correction (dB)
Cmax 36,3 2010g ( )=8,8dB

duty cycle

5.6. CONCLUSION

Duty Cycle measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN: PROTOTYPE 3,
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 : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 144 %

6.2. 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:

[1 KDB 558074 D01 DTS Meas Guidance v04 § 9.1.1 (RBW=DTS bandwidth)
v KDB 558074 D01 DTS Meas Guidance v04 § 9.2.2.2 (Method AVGSA-1)
[J KDB 558074 D01 DTS Meas Guidance v04 § 9.2.2.4 (Method AVGSA-2)

Spectrum
analyser

EUT Attenuator

or
EMI receiver

Test set up

TEST REPORT
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Photograph for Maximum Conducted Output Power

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 MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter | Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

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

N° 163216-741765

TEST REPORT
Version : 01

Page 21/107




6.5. RESULTS

Maximum Conducted Output Power

Spectrum

Ref Level 36.00 dBm

Att

SGL Count 100/100

Cmin

=

Offset 21.20dB ® RBW 20 kHz Gompatible
30de ® SWT  100ms & VBW 100 kHz  Mode

GAT.IFP

FSU
4uto FFT  Input 1 AC

[ 1Rm Wiew

[ M1[1]

and

GF 903.0 MHz

1000 pts

8.18 dBm)|
902.99150 MHz|

Span 1,02 MHz

Channel Power

Bandwidth 499.00 kHz Power 21.23 dBm

Tx Total 21.23 dBm l

Type | Ref | Tre |
ML

1]

I

X-value | ¥-value | Function | Function Result
2902.9915 MHz ‘ £.18 dBm
—

Ref Level 36.00 dBm

Att

Cnom

Spectrum ¥

Ref Level 36,00 dBm  Offset 21,20 dB @ RBW 20 kHz Gompatible
att 30de ® SWT  100ms ® VBW 100 kHz Mode
SGL Count 100/100 GAT.IFP

FSU
4uto FFT  Input 1 AC

1 M1[1]

-40 d

-50 d

-60 d
CF 907.8 MHz 1000 pts

8.13 dBm|
907.76180 MHz|

Span 1.0Z MHz

channel Power

Bandwidth 499.00 kHz Power 21.13 dBm

Tx Total 21.13 dBm l

Type | Ref | Tre | X-value |  Yvalue | Function | Function Result
M1 1 907.7618 MHz | 5.13 dBrm

Offset 21.20 dB @ RBW 20kHz Compatible FSU

30de ® SWT  100ms & YBW 100 kHz Mode Auto FFT  Input 1 AC
SGL Count 1007100 GATIFP

[©1Rm View

1000 pts

M1[1] 7.99 dBm)|

914.24340 MHz|

Span 1.02 MHz

channel Power

Bandwidth 499.00 kHz

Power 20.99 dBm Tx Total 20.99 dBm ]

M1

Type | Ref | Tre | X-value | ¥-value |__Funetion | Function Result
1] 914,2434 MHz | 7.99 dam

Channel Offset Cable + Att (dB) Antenna Gain (dBi) Maximum Conducted Power (dBm) Limit (dBm)
Cmin 21,2 -1,5 21,23 30
Cnom 21,2 -1,5 21,13 30
Cmax 21,2 -1,5 20,99 30

6.6. CONCLUSION

Maximum Conducted Output Power measurement performed on the sample of the product SAGEMCOM ATGHMP915
V2, SN: PROTOTYPE 3, 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 : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 148 %

7.2. 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:
[1 KDB 558074 D01 DTS Meas Guidance v04 § 10.2 (Method PKPSD)
M KDB 558074 D01 DTS Meas Guidance v04 § 10.3 (Method AVGPSD-1)

Spectrum
analyser
EUT Attenuator Y
or
EMI receiver
Test set up
TEST REPORT
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Photograph for Power Spectral Density

7.3. LIMIT

Power Spectral Density:

902MHz-928MHz: Shall not exceed 8dBm/3kHz
Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi

7.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter | Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

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

N° 163216-741765
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7.5. RESULTS

Power Spectral Density
Cmin Cnom

Spectrum 4 (%) Spectrum 4 #(X)
Ref Level 38.20 dBm  Offset 21,20 db @ RBW 3 kHz Compatible FSU Ref Level 33.20 dem  Offset 21,20 d2 ® RBW 3 kHz Gompatible FSU
Att 3508 @ SWT 300 ms @ VBW 10 kiz Mode Auto FFT  Input 1 AC Att 3508 @ SWT  J00ms @ VBW 10kHz Mode Auto FFT  Input 1 AC
Count 1007100 GATIFP SGL Count 100/100 GAT.IFP
[0 1Rm View

M1[1] 0.37 dBm M1[1]
902.776500 MHz

60.di 60 d
CF 903.0 MHz 2000 pts Span 2.0 MHz CF 907.8 MHz 2000 pts Span 2.0 MHz
—

Il Il

Spectrum 4 J#(E]

Ref Level 35.20 dem  Offset 21.20dB @ RBW 3 kHz Compatible FSU
att 3508 ® SWT  300ms @ VBW 10kHz Mode Auto FFT  Input 1 AC
SGL Count 1004100 GATHFP

[0 1Rm view

M1[1]
913.9

-60
CF 014.2 MHz 2000 pts Span 2.0 MHz

| J

Channel Offset Cable + Att (dB) Antenna Gain (dBi) | Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz)
Cmin 21,2 -1,5 0,37 8
Cnom 21,2 -1,5 0,65 8
Cmax 21,2 -1,5 0,57 8

7.6. CONCLUSION

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

PROTOTYPE 3, 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 : Julien Palard

Date of test : September 18, 2019
Ambient temperature :25°C

Relative humidity 148 %

8.2. 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 KDB 558074 D01 DTS Meas Guidance v04 § 11

Spectrum

E.U.T Attenuator analyser

or
EMI receiver

Test set up

TEST REPORT
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Photograph for Unwanted Emission into non-restricted frequency bands at the band edge

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 MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter | Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

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

N° 163216-741765
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8.5. RESULTS

Cmin/Cnom/Cmax

Spectrum |':%r:.|

Ref Level 41.20 dém  Offset 21.20 dB & RBW 100 kHz Compatible FSU
Alt 30de SWT 37.9 s @ ¥BW 300 kHz Mode AUto FFT  Input 1 AC
0 1Pk View@2Pk View@3Pk Wiew
D4[3] -63.15 dB
20dp 13.73310 MHz
mm
v | % g it
20 dem /"‘\ 'ﬂ ﬂ :
o | | L
BN /|
R |
-20 dBm
NP ENN
A A M
x |
S R S T L R
i

32000 pts Stop 930.0 MHz
Type | Ref | Trc ¥-value Y-value Function Function Result
1 1 903.0549 MHz 21.21 dBm
D1 1 1 -1.0544 MHz -53.38 dB
M2 2 q07.5688 MHz 21.25 dBm
3 3 914,267 MHz 21.09 dBm
D4 I3 K] 13.7331 MHz -53.15 dB

Frequency (MHz) Level (dBc) Limit (dBc)
902 -53,38 30
928 -63,15 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: PROTOTYPE 3, 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 : Julien Palard

Date of test : September 18, 2019
Ambient temperature :25°C

Relative humidity 148 %

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:
M KDB 558074 D01 DTS Meas Guidance v04 § 11

Spectrum

E.U.T Attenuator analyser

or
EMI receiver

Test set up

TEST REPORT
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Photograph for Unwanted Emission into non-restricted frequency bands

9.3.

LIMIT

All Spurious Emissions must be at least Choose limit below the Fundamental Radiator Level

9.4.

TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable Sﬁ:ﬁq‘écetfd S36 TELEDYNE 084-0555-2MTR A5329758 | 2019/02 2020/02
Attenuator 3dB Cable ; WA54-3-12 A7122223 | 2019/02 2020/02

Spurious Conducted

High Pass Filter 868MHz WAINWRIGHT WHKX12-935 A7484069 | 2017/10 2019/10
Multimeter KEITHLEY 2000 A1241084 | 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter Multimeter
EMI receiver ROHDE & SCHWARZ FSV40GHz A4060061 | 2019/05 2021/05

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

N° 163216-741765
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9.5. RESULTS

Single Frequency
Cmin

Fréquence

Fréquence

TEST REPORT
N° 163216-741765 Version : 01 Page 31/107



Cmax

Mes.Peak

20
dBm 10
0
-10
-20
-30
-40
-50
-60 w}t |
70 Lokl
Iy L ST N T e R T L —
-90
-100
30MHz 100M 1G 10GHz
Fréquence
Frequency (MHz) Level (dBm) Level (dBc) Limit (dBc)
903 14,52
871,1 -55,57 70,09 30
935 -56,08 70,6 30
1806 -36,43 50,95 30
907,8 14,36 .
875,8 -55,56 69,92 30
939,9 -57,55 71,91 30
1815 -38,55 52,91 30
514,2 14,23 I
882,1 -55,12 69,35 30
946,2 -56,66 70,89 30
1828 -42,1 56,33 30

9.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands measurement performed on the sample of the product
SAGEMCOM ATGHMP915 V2, SN: PROTOTYPE 3, 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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10. DTS : UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS

10.1. TEST CONDITIONS

Test performed by : Laurent DENEUX
Date of test : September 13, 2019
Ambient temperature :23°C

Relative humidity 147 %

10.2. TEST SETUP

The product has been tested according to ANSI C63.10 (2013).

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. The EUT is placed on an open area test
site. Distance between measuring antenna and the EUT is 3m.

Test is performed in horizontal (H) and vertical (V) polarization with bilog between 30MHz & 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. The EUT is placed on an open
area test site above 1GHz and on an open area test site from 30MHz to 1GHz. Distance between measuring antenna
and the EUT is 10m.

- |:| Plastic table
1 I:l Ground plane

10m
- Turntable

A
A\ 4

Antenna EUT

Measuring
receiver

Bundle cable at
40cm of the ground
plane

Test Set up for radiated measurement in open area test site

TEST REPORT
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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
74dBpV/m Peak
54dBpV/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
Open test site LCIE - F2000400 | 2019-06 2020-06
EMI Test Receiver ROHDE & ESIB26 A2642021 | 2018-10 2020-10
SCHWARZ
Bilog antenna CHASE CBL 6112A C2040040 | 2019-04 | 2020-04
. HEWLETT 04/2018
Preamplifier PACKARD 8449B A4069002 04/2020
Horn EMCO 3115 C2042016 | 06/2019 06/2020
RHODE & 2018-11 2020-11
loop antenna SCHWARZ HFH2-Z2 C2040007
Cable - - A5329442 | 2018-09 2019-09
Cable A5329542 | 06/2018 06/2019
Cable - - A5329444 | 2018-09 2019-09
Cable - - A5329876 | 2018-11 2019-11
Cable - - A5326368 | 2018-12 2019-12
Cable - - A5329416 | 2018-12 2019-12
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
“ None O Divergence:

N° 163216-741765
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10.6. RESULTS

Below 1GHz
Cmin/Cnom/Cmax
Horizontal &Vertical Polarization

80
dBuV/m
70

60

50

40

30

20 ‘ [ [

10

30MHz 100M 1GHz
Fréquence
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Above 1GHz (Cmin)
Peak measurement
Vertical & horizontal Polarization

Fréquence

Average value
Vertical & horizontal Polarization

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

Fréquence

Average value
Vertical & horizontal Polarization

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

Fréquence

Average value
Vertical & horizontal Polarization

Fréquence

TEST REPORT
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9kHz to 30MHz

Polarization Frequency Peak Level QPeak Level Limit
(MHz) (dBuV/m) (dBuV/m) (dBpV/m)
all emissions were greater than 20 dB below the limit
Below 1GHz
Cmin/Cnom/Cmax
Polarization Frequency Peak Level QPeak Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
Vertical 34.7 - 21.75 29.5 7.75
Vertical 49.9 - 20.23 29.5 9.27
Vertical 55.9 - 21.06 29.5 8.44
Vertical 172.5 - 19.85 33 13.15
Vertical 200 - 20.11 33 12.89
Vertical 216 - 19.78 33 13.22
Horizontal 144 - 21.15 33 11.85
Horizontal 176.2 - 19.76 33 13.24
Horizontal 200 - 10.26 33 22.74
Horizontal 216 - 18.83 33 14.17
Above 1GHz
Cmin
P i Frequency FITIEED ﬁvgruatgecl;i‘ll: ! Average Limit Avera_ge eak Ei(:::iI: FEELS LB
olarization Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBuV/m) (dBuV/m) Level (dBuV/m) (dBpV/m)
(dBuV/m)
horizontal 24.79 33.59 43.5 9.91 41.37 63.5 22.13
Above 1GHz
Cnom
Aver Level Peak .
P i Frequency RS + glftgeCin: Average Limit Avera_ge LS Lienalit FEELS LI
olarization Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBuV/m) (dBuV/m) Level (dBuV/m) (dBuV/m)
(dBuV/m)
horizontal | 1815.3 | 23.53 32.33 43.5 11.17 43.82 63.5 19.68
Above 1GHz
Cmax
Average Level Peak .
P o Frequency FITIEER + Dut?( Cycle |Average Limit Avera_ge eI Limit FEE 3L
olarization (MHz) Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBuV/m) (dBuV/m) Level (dBuV/m) (dBpV/m)
(dBuV/m)
horizontal | 1828.4 23.7 32.5 43.5 11 43.3 63.5 20
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10.7. CONCLUSION

Unwanted Emission in restricted frequency bands measurement performed on the sample of the product SAGEMCOM
ATGHMP915 V2, SN: PROTOTYPE 3, 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 : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 144 %

11.2. 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:
¥ RSS-Gen Issue 5 § 6.7
¥ ANSI C63.10 § 6.9.2

Spectrum
analyser
EUT Attenuator Y
or
EMI receiver
Test set up
TEST REPORT
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Photograph for Occupied bandwidth

11.3. LIMIT

None

11.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 | 2018/12 | 2019112
Multimeter KEITHLEY 2000 A1241084 | 2018/12 | 2020112

Power supply KIKUSUI PCR500M A7049006 Muﬁ?neet o Muﬁ?neet o
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 | 2019/01 | 2021/01

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

Occupied Bandwidth
Cmin Cnom
Spectrum n? Spectrum a8 “%’
Ref Level 36.00 dBm Offset 21.20 dB & RBW 3 kHz GCompatible Fsu Ref Level 36.00 dem Offset 21.20 dé @ RBW 32 kHz Compatible FsU
Att 30dB  SWT 6326 ps @ VBW 10 kHz  Mode Auto FFT  Input 1 AC Att 3008 SWT 6328 ps @ VBW 10 kHz  Mode Auto FFT  Input 1 AC
[0 1Pk view
mM1[1] 20.65 dBm)| M1[1] 20.25 dBm|
902.34877730 MHz| 30d 908.64237110 MHz|
OccBw ML 125.609375000 kHz| M1 Occ Bw 125.406250000 kHz|
T4 h ] 20 i EF
/7’ \i\ 10 dem /7' X\
0 dem /
-10.dl
-20 d
=30 derm
-40 d
-50d
-60 d -60 dBrm
CF 902.3 MHz 32000 pts Span 250.0 kHz CF 008.7 MHz 32000 pts Span 250.0 kHz
Marker Marker
Type | Ref | Trc X-value Y-value Function Function Result Type | Ref | Trc X-value Y-value Function Function Result
M1 1 902,3487773 MHz 20,65 dém M1 1 908.6423711 MHz 20,25 dBm
T1 1|  902,23793359 MHz 15.84 dBm occ Bw 125.609375 kHz T1 1 908.63787891 MHz 16.07 dBm Occ Bw 125.40625 kHz
T2 1| 902.36354297 MHz 15.61 dBm T2 1] 908.76328516 MHz 15.50 dBm
|1l 302.36354237 MHz |

Spectrum

Ref Level 36.00 dém Offset 21.20 dB @ RBW 3kHz Compatible Fsu
Att 30 dB SWT 632.8 ps @ VBW 10 kHz Mode Auto FFT  Input 1 AC

M1[1] 20.65 dBm]
914.90508980 MHz
occ Bw 125.554687500 kHz|

30 dem

20 dem

-10 dBm

-20 dBm

-20 dBm

-40 dBm

-50 dBm

-60 dBm

CF 914.9 MHz 32000 pts Span 250.0 kHz

Ref | Tre X-value Y-value Function Function Result
1 9149050898 MHz 20,65 dBrm
1 914.83769141 MHz 15.43 dBmn 0cc B 125.5546875 kHz
1 914.96324509 MHz 15.42 dBm

Channel Occupied Bandwidth (MHz)
Cmin 0,1256
Cnom 0,1254
Cmax 0,1256

11.6. CONCLUSION

Occupied Channel Bandwidth measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN:

PROTOTYPE 3, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART
15.247 & RSS-GEN ISSUE 4 limits.
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12. HyBRID MoDE 125 KHz : 200B EmISSION BANDWIDTH

12.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 144 %

12.2. 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 § 6.9.2

Spectrum
analyser
EUT Attenuator Y
or
EMI receiver
Test set up
TEST REPORT
N° 163216-741765 Version : 01 Page 46/107



[ECININE

Photograph for 6dB emission bandwidth

12.3. LIMIT

There is no limit for hybrid mode

12.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 | 2018/12 | 2019112
Multimeter KEITHLEY 2000 A1241084 | 2018/12 | 2020112

Power supply KIKUSUI PCR500M A7049006 Mulfiﬁ]eeter Mulfiﬁ]eeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 | 2019/01 | 2021/01

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

20dB Emission Bandwidth
Cmin Cnom
Spectrum né‘ Spectrum 3 :%’
Reflevel 36.00 dBm Offset 21.20 dB @ RBW 3 kHz Compatible FSU Ref Level 36.00 dBm  Offset 21.20 dB @ RBW 3 kHz Compatible E
Att 30dE  SWT 6328 ps @ VBW 10 kHz_ Mode Auto FFT_ Input 1 AC Att 30 0B SWT 6328 ps @ VBW 10kHz  Mode Auto FFT__ Input 1 AC
[0 1Pk View [0 1Pk View
M1[1] 21.01 dBm| M1[1] 20.87 dBm|
30 dem 902.30558200 MHz| |||} 30 dBm 908.70512110 MHz|
"’;1 ndB 20.00 dB Mxl ndB 20.00 dB
20 dem BwW 138.617200000 kHz| (|| 20 dBm By 138.101600000 kHz
/ Q factor \ 6509.3 / Q factor \ 6580.0
10 dB 10 dB
Y/ ¢ y/ %
od od
-10 dBm -10 dBrm
-20 dBm -20 dBm
-30 dB -30 dB
-40 dBm -40 dBrm
-50 dBm -50 dBm
-60 dB -60 dB
CF 902.3 MHz 32000 pts Span 250.0 kHz CF 908.7 MHz 32000 pts Span 250.0 kHz
Marker Marker
Type | Ref | Tre X-value v-value Function Function Result Type | Ref | Trc X-value Y-value Function Function Result
M1 1 902.305582 MHz 21.01 dem ndB down 138.6172 kHz M1 1 908.7051211 MHz 20.87 dem nde down 138.1016 kHz
Ti 1 902,2313845 MHz 1.01 dBm ndd 20.00 dB Ti 1 908.6314414 MHz 0.8 dbm ndp 20,00 dB
T2 1 902,3700117 MHz 1.01 dBm Q factor 6509.3 T2 1 908.769543 MHz 0.88 dém Q factor 6580.0
——————— —
Cmax
Spectrum X n%:
Ref Level 36.00 dem  Offset 21.20 dB @ RBW 3 kHz Compatible FsSU
Att 30dB SWT  632.8 ps @ VBW 10 kHz Mode Auto FFT__ Input 1 AC
[0 1Pk View
M1[1] 20.08 dBm)|
30 dem 914.84283200 MHz
M1 nde 20.00 dB|
20 dem v Bw 140.851600000 kHz
/ Q factor \ 6495.1
10 dem
Té/ \(3
odem
-10 dBm
-20 dB
-30 d
-40 dBrm
-50 dBm
-60 dBm
CF 914.9 MHz 32000 pts Span 250.0 kHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
M1 1 914,842832 MHz 20.08 dBm ndB down 140,8516 kHz
T1 1 914.8291289 MHz 0.08 dBm nde 20.00 dB
T2 1 914,9688805 MHz 0.08 dbm Q factor 6495,1
== —

Channel 6dB Emission Bandwidth (MHz) Limit (MHz)
Cmin 0,139 No limit for hybrid mode
Cnom 0,138 No limit for hybrid mode
Cmax 0,141 No limit for hybrid mode

12.6. CONCLUSION

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

PROTOTYPE 3, 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 : Duty CYCLE

13.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 144 %

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:
M ANSI C63.10 § 11.6

Spectrum
analyser

E.U.T Attenuator

or
EMI receiver

Test set up
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Photograph for Duty Cycle

13.3. LIMIT

None

13.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 | 2018/12 | 2019112
Multimeter KEITHLEY 2000 A1241084 | 2018/12 | 2020112

Power supply KIKUSUI PCR500M A7049006 Mulﬁfneet o Mulﬁfneet o
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 | 2019/01 | 2021/01

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

N° 163216-741765
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13.5. RESULTS

Duty Cycle
Channel

Spectrum 4 *@] [@]

Ref Level 37.20 dBm Offset 20.20 dB @ RBW 1 MHz Compatible F5SU

Att 35 dE @ SWT 25 @ VYBW 30 kHz Input 1 AC
Sl

(0 1Pk Yiew

-57.96 dB
30 dBm 606.5189 ms

11 20.41 dBm
20 dBm 172.4429 ms)

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-50 dBm
-60 dBm
CF 902.3 MH=z 32000 pts 200.0 ms/f
Ref | Trc X-value ¥-value Function Function Result
172.4429 ms 20.41 dBm
M1 370,699 ms -0.01 de
M1 606.5189 ms -57.96 dB
CEEEEEET
Channel Duty Cycle (%) Duty Cycle Correction (dB)
1 -_—
Channel 61,1 2010g(m)— 4,28 dB

13.6. CONCLUSION

Duty Cycle measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN: PROTOTYPE 3,
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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14. HyBRID MODE 125 KHz : MAXxiMum CONDUCTED OUTPUT POWER

14.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 144 %

14.2. 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 § 7.8.5

Spectrum
analyser
EUT Attenuator Y
or
EMI receiver
Test set up
TEST REPORT
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Photograph for Maximum Conducted Output Power

14.3. 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

14.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter | Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

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

N° 163216-741765
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14.5. RESULTS

Maximum Conducted Output Power

Cmin Cnom

Spectrum
Spectrum J Ref Level 36.00 dBm
Ref Level 36.00 dBm Offset 21.20 d& @ RBW 5 kHz CDmPE(ihlE [3=18) Att
Att 30de @ SWT 415 ms @ VBW 20 kHz Mode AUto FFT  Input L AC
SGL Count 100,100 GaT:IFP

Offset 21.20 B @ RBW G5 kHz Compatible FSU
30de ® SWT  415ms @ VBW 20 kHz Mode Auta FFT  Input 1 AC
SGL Count 1007100 GATIFP

[T 7.83 dBm
908.757500 MHz

‘ ‘ M1[1]

1000 pts Span 200.0 kHz

1000 pts Span 200.0 kHz

channel Power

Bandwidth 125.40 kHz

Channel Power

Power 21.12 dBm
Bandwidth 125.60 kHz

Tx Total 21.12 dBm

Y-value | Function | Function Result
7.83 dBm

Power 21.27 dBm

Tx Total 21.27 dBm l

X-value |

Type | Ref | Tre |
M 908, 7575 MHz |
—

X-value |

Type | Ref | Trc | Y-value | Function | Function Result
M1 1 002.31712 MHz | 7.53 dBm

Spectrum ¥
Ref Level 36.00 dim

Offset 21.20 dB ® RBW G5 kHz Compatible FSU
Att 30de ® SWT  415ms @ VBW 20 kHz Mode Auto FFT  Input 1 AC
SGL Count 100/100 GAT:IFP

[©1Rm View

[T -40.45 dBm)|
914.800000 MHz

CF 914.9 MHz
Channel Power

Bandwidth 125.40 kHz

1000 pts Span 200.0 kHz

Power 20.97 dBm Tx Total 20.97 dBm

Y-value | Function | Function Result
-40,45 dBrm

X-value |
914.8 MHz |
—

Channel Offset Cable + Att (dB) Antenna Gain (dBi) Maximum Conducted Power (dBm) Limit (dBm)
Cmin 21,2 -1,5 21,27 24
Cnom 21,2 -1,5 21,12 24
Cmax 21,2 -1,5 20,97 24

14.6.

Maximum Conducted Output Power measurement performed on the sample of the product SAGEMCOM ATGHMP915
V2, SN: PROTOTYPE 3, in configuration and description presented in this test report, show levels compliant to the 47

CONCLUSION

CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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15. HyYBRID MODE 125KHzZ : POWER SPECTRAL DENSITY

15.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°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:

[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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15.3. LIMIT

Power Spectral Density:

902MHz-928MHz: Shall not exceed 8dBm/3kHz
Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi

15.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

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

N° 163216-741765
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15.5. RESULTS

Power Spectral Density
Cmin Cnom

Spectrum 4 #(E) o Spectrum 4 (&)
Ref Level 38.20 d@m  Offset 21.20 d8 ® RBW 3 kHz Compatible FSU Ref Level 38.20 dem  Offset 21.20 g @ RBW 3kHz Compatible FSU
Att 35de @ SWT 170 ms @ ¥BW 10kHz Mede Auto FFT  Input 1 AC Att 35dB & SWT 170 ms @ VBW 10kHz Mode Auto FFT - Input 1 AC
SGL Count 1007100 GAT IFP SGL Count 100/100 GAT IFP
[© TRm View

Mi[1] E M1[1] 1.13 dBm|
908.6598500 MHZ|

60 d -50 d
CF 902.3 MHz 2000 pts Span 200.0 kHz GF 908.7 MHz ZEIJD pts Span 200.0 kHz

Il Il

Spectrum 4 #(x)

Ref Level 38,20 dBm  Offset 21,20 dB @ RBW 3 kHz Compatible El
att 35d8 @ SWT 170 ms ® VBW 10 kHz Mode Auto FFT  Input 1 AC
SGL Count 100/100 GAT.IFP

M1[1] 0.98 dBm)|
914.8598500 MHz|

-60
GF 914.9 MHz 2000 pts Span 200.0 kHz
—

Channel Offset Cable + Att (dB) Antenna Gain (dBi) | Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz)
Cmin 21,2 -1,5 1,28 8
Cnom 21,2 -1,5 1,13 8
Cmax 21,2 -1,5 0,98 8

15.6. CONCLUSION

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

PROTOTYPE 3, 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 : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS AT

THE BAND EDGE

16.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°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:
o Conducted Method
O Radiated Method

- Test Procedure:
¥ ANSI C63.10 § 7.8.6

E.U.T Attenuator

Spectrum
analyser

or
EMI receiver

Test set up
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Photograph for Unwanted Emission into non-restricted frequency bands at the band edge

16.3. LIMIT

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

& 928MHz"

16.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter | Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

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

N° 163216-741765
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16.5. RESULTS

Single Frequency

Ref Level 20.00 dBm @ RBW 100 kHz Compatible FsU
Att 30dB SWT 38 s VBW 100 kHz Mode Auto FFT  Input 1 AC
|0 1Pk Yiew®@2Pk view@3Pk View
D4{2] -65.28 dB)|
o 25.761560 MHz
1 g I M1[1] 0.32 dBm|
] v v v 902.257970 MHz|
-10di 1[ }J ‘I
-20 di ‘ ‘ ‘
ol l /
-40 di
%! ] )
/ i
R S SN e o & B
-70 F
F1
|
CF 915.0 MHz 32000 pts Span 30.0 MHz
Marker

Type | Ref | Trc X-value Y-value Function Function Result
M1 902.25797 MHz 0.32 dem
D1] ML -238.28 kHz -49.90 dB
Mz 908.73141 MHz 0.12 dém
M3 914,86172 MHz -0.13 dém
D4 ML 25.76156 MHz -65.28 dB
— ——

_

=)
Spectrum :g-' Spectrum =
Ref Level 41.20 dem  Offset 21.20 dB8 @ RBW 100 kHz  Compatible FSU Reflevel 41.20 dBm  Offset 21.20 d8 & RBW 100 kHz ~Compatible FSU
Att 30dE SWT 19 ps  VBW 100 kHz  Mode Auto FET  Input 1 AC Att 30de  SWT 19 ps @ VBW 3200 kHz Mode Auto FFT  Input 1 AC
[0 1Pk view [0 1Pk View
D1[1] -49.20 dB| D1[1]
-350.0000 kHz 13.112440 MHz|
30.d M1[1] 21.42 dBm) o d M1[1]
M1 902.3517190 MHz L 914.
20 dl 20 d ﬂ
10 dl 10 dby } l
0 di / \ od ‘ \
10 d / \ -10d { ]

D /|
a0 4l 30d -
BN .
E— ugn L
et Lt s o e P et ]
E -50 dBm
50 d Y F‘E‘
CF 902.0 MAz 32000 pts Span 2.0 MHz Start 912.0 MHz 32000 pts Stop 920.0 MHz
Marker Marker

Type | Ref | Trc X-value Y-valua Function | Function Result Type | Ref | Trc X-value Y-value Function | Function Result
M1 1 902.351719 MHz 21.42 dem | M1 1 914.88084 MHz 21.15 dBm |
o1 mi| 1 -350.0 kHz 49,20 db o1l M1l 1 13.11244 MHz -62.66 db
—_— — —

Frequency (MHz) Level (dBc) Limit (dBc)
902 49,20 30
928 62,68 30

16.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands at the band edge measurement performed on the sample of the
product SAGEMCOM ATGHMP915 V2, SN: PROTOTYPE 3, 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. HYBRID MODE 125 KHz : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS

17.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 18, 2019
Ambient temperature :25°C

Relative humidity 148 %

17.2. 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 § 7.8.8

Spectrum
analyser
EUT Attenuator Y
or
EMI receiver
Test set up
TEST REPORT
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Photograph for Unwanted Emission into non-restricted frequency bands

17.3.

LIMIT

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

17.4.

TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable Sﬁ:ﬁq‘;cetfd S36 TELEDYNE 084-0555-2MTR A5329758 | 2019/02 2020/02
Attenuator 3dB Cable ; WA54-3-12 A7122223 | 2019/02 2020/02

Spurious Conducted

High Pass Filter 868MHz WAINWRIGHT WHKX12-935 A7484069 | 2017/10 2019/10
Multimeter KEITHLEY 2000 A1241084 | 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter Multimeter
EMI receiver ROHDE & SCHWARZ FSV40GHz A4060061 | 2019/05 2021/05

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

N° 163216-741765
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17.5. RESULTS

Single Frequency
Cmin

Fréquence

Fréquence
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Cmax

Mes.Peak

20
dBm 10
0
-10
-20
-30
-40
-50
-60 MX |
-70 m m | WJW WLM |
a0 TRV ST Y W Y S ST T R e— A '
-90
-100
30MHz 100M 1G 10GHz
Fréquence
Frequency (MHz) Level (dBm) Level (dBc) Limit (dBc)
902,3 14,59
870,34 -55,23 69,82 30
934,35 -56,82 71,41 30
1804 -35,86 50,45 30
908,7 14,32 ! |
876,6 -55,98 70,3 30
940,8 -57,07 71,39 30
1817 -38,95 53,27 30
914,9 ]
882,9 -56,13 70,33 30
946,9 -57,36 71,56 30
1830 -42,83 57,03 30

17.6. CONCLUSION

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

SAGEMCOM ATGHMP915 V2, SN: PROTOTYPE 3, 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. HyYBRID MODE 125 KHz : UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS

18.1. TEST CONDITIONS

Test performed by : Laurent DENEUX
Date of test : September 13, 2019
Ambient temperature :23°C

Relative humidity 147 %

18.2. TEST SETUP

The product has been tested according to ANSI C63.10 (2013).

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. The EUT is placed on an open area test
site. Distance between measuring antenna and the EUT is 3m.

Test is performed in horizontal (H) and vertical (V) polarization with bilog between 30MHz & 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. The EUT is placed on an open
area test site above 1GHz and on an open area test site from 30MHz to 1GHz. Distance between measuring antenna
and the EUT is 10m.

- |:| Plastic table
1 I:l Ground plane

10m
- Turntable

A
A\ 4

Antenna EUT

Measuring
receiver

Bundle cable at
40cm of the ground
plane

Test Set up for radiated measurement in open area test site
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Photograph for Unwanted Emission in restricted frequency bands
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Photograph for Unwanted Emission in restricted frequency bands
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18.3. 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:

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

Above 1000MHz: 63.5BpV/m Peak

43.5BpV/m Average

18.4. TEST EQUIPMENT LIST

DESCRIPTION | MANUFACTURER MODEL N° LCIE | Cal_Date | Cal_Due
Open test site LCIE - F2000400 | 2019-06 | 2020-06
EMI Test Receiver ROHDE & ESIB26 A2642021 | 2018-10 | 2020-10
SCHWARZ
Bilog antenna CHASE CBL 6112A C2040040 | 2019-04 | 2020-04
- HEWLETT 04/2018

Preamplifier PACKARD 8449B A4069002 04/2020
Horn EMCO 3115 C2042016 | 06/2019 | 06/2020
RHODE & 2018-11 | 2020-11

loop antenna SCHWARZ HFH2-Z2 C2040007
Cable - - A5329442 | 2018-09 | 2019-09
Cable A5329542 | 06/2018 | 06/2019
Cable - - A5329444 | 2018-09 | 2019-09
Cable - - A5329876 | 2018-11 | 2019-11
Cable - - A5326368 | 2018-12 | 2019-12
Cable - - A5329416 | 2018-12 | 2019-12

Note: In our quality system, the test equipment calibration due is more & less 2 months
18.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

M None O Divergence:
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18.6. RESULTS

Below 1GHz
Cmin/Cnom/Cmax
Vertical & horizontal Polarization

80
dBuV/m
70

60

50

40

30

20

30MHz 100M 1GHz
Fréquence
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Above 1GHz Cmin

Vertical & horizontal Polarization

Peak measurement

Fréquence

Vertical & horizontal Polarization

Average value

Fréquence

N° 163216-741765
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Above 1GHz Chom
Vertical & horizontal Polarization
Peak measurement

Fréquence

Vertical & horizontal Polarization
Average value

Fréquence
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Above 1GHz Cmax
Vertical & horizontal Polarization
Peak measurement

Fréquence

Vertical & horizontal Polarization
Average value

Fréquence
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9kHz to 30MHz1GHz (Cmin/Cnom/Cmax)

Polarization Frequency Peak Level QPeak Level Limit

(MHz) (dBuV/m) (dBuV/m) (dBuV/m)
all emissions were greater than 20 dB below the limit
Below 1GHz (Cmin/Cnom/Cmax)
Polarization Frequency Peak Level QPeak Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)

Vertical 50.2 - 19.32 29.5 10.18
Vertical 53 - 20.06 29.5 9.44
Vertical 60 - 16.57 29.5 12.93
Vertical 70 - 17.13 29.5 12.37
Vertical 75.8 - 18.81 29.5 10.69
Vertical 82.29 - 18.54 29.5 10.96
Vertical 144 - 19.75 33 13.25
Vertical 172 .4 - 19.85 33 13.15
Horizontal 200 - 20.11 33 12.89
Horizontal 216 - 19.58 33 13.42

N° 163216-741765
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Above 1GHz
Cmin
Average Level Peak -
N Frequency (NTIEER + Duty Cycle |Average Limit Avera_ge FEELS Limit FEELSLETE]I
Polarization (MHz) Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBUVIM)| e Vi) H Level |(dBuV/m)|'“"H (dBuV/m)
H (dBpV/m)
horizontal 1804.6 29.55 33.83 43.5 9.67 49.86 63.5 13.64
vertical 1804.6 29.57 33.85 43.5 9.65 47.13 63.5 16.37
Above 1GHz
Cnom
Average Level Peak .
i Frequency NTIEER + Duty Cycle |Average Limit Avera_ge FEEL Limit FEELS LETE]T
Polarization (MHz) Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBUVIM)| e Vi) H Level |(dBuV/m)|'“"H (dBuV/m)
H (dBuV/m)
horizontal 1817.4 29.28 33.56 43.5 9.94 51.10 63.5 12.4
vertical 1817.4 29.07 33.35 43.5 10.15 50.85 63.5 12.65
Above 1GHz
Cmax
Average Level Peak .
i Frequency QUSIH0S + Duty Cycle |Average Limit Avera_ge LS Limit LS )
Polarization (MHz) Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBuVIm) | ey H Level |(dBuV/m)|'“"H (dBuV/m)
H (dBuV/m)
horizontal 1828.4 28.72 33 43.5 10.5 50.67 63.5 12.83
vertical 1828.4 28.64 32.92 43.5 10.58 50.92 63.5 12.58
18.7. CONCLUSION

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

ATGHMP915 V2, SN: PROTOTYPE 3, 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 500 kHz : OccuPIED BANDWIDTH

19.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 144 %

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

Spectrum
analyser
EUT Attenuator Y
or
EMI receiver
Test set up
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Photograph for Occupied bandwidth

19.3. LIMIT

None

19.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 | 2018/12 | 2019112
Multimeter KEITHLEY 2000 A1241084 | 2018/12 | 2020112

Power supply KIKUSUI PCR500M A7049006 Muﬁ?neet o Muﬁ?neet o
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 | 2019/01 | 2021/01

Note: In our quality system, the test equipment calibration due is more & less 2 months
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19.5.

RESULTS

Occupied Bandwidth

Cmin Cnom
oo
Spectrum | spectrum (%) =
Ref Level 36.00 dBm  Offset 21.20 dB @ RBW 10 kHz Compatible FSU Ref Level 36.00 dém  Offset 21.20 dB ® RBW 10 kHz Gompatible FSU
Att 30 de  SWT  189.6 us @ VBW 30 kHz  Mode Auto FFT _ Input 1 AC Att 30de  SWT 189.6 s & VBW 30 kHz Mode Auto FFT _ Input 1 AC
[0 1Pk View [0 1Pk View
M1[1] 20.49 dBm mi[1] 20.47 dBm
and 902.9984920 MHz||ff| 2° #E™ 907.7833980 MHz|
1 Occ Bwe 499.296875000 kHz M Occ Bw 500.078125000 kHz
20 dBm 20 dBm
Mz
1 b Tl i
10 dBm - 10 dB
N / \ ; /“/ \
-10 di -10 dBm M/V \\A
20 dem / \u 20 dem ,\,\,\1
-30 dBm -30de ’!W
/\.,JV‘/W ”AWM
40 4B — s an 4 Precity ——
-50 dBm -50 dBm:
-60 dBm -60 dB
GF 903.0 MHz 32000 pts Span 2.5 MHz GF 907.8 MHz 32000 pts Span 2.5 MHz
Marker Marker
Type | Ref | Tre X-value Y-value Function Function Result Type | Ref | Trc X-value Y-value Function Function Result
M1 1 902,955492 MHz 20,48 dBm M1 1 907.783398 MHz 20.47 dBm
T1 1 9027497266 MHZ 9,44 dém Occ Bw 400.306875 kHz Ti 1 907.5493358 MHz 9,36 dBm Occ Bw 500.078125 kHz
Tz 1 903.2490234 MHz 10.34 dBm 1 908.0494141 MHz 12.07 dBm
——————————————————— —

Spectrum

Ref Level 36.00 dBm
Att 30 dB

Offset 21.20 dB & RBW 10 kHz
SWT 189.6 ps @ VBW 30 kHz

Compatible
Mode

FsU
Auto FFT

Input 1 AC

M1[1]

Occ Bw

15.49 dBm)|
913.9766020 MHz
493.046875000 kHz|

\

\\

32000 pts

Span 2.5 MHz

Ref X-value Y-value

Function

Function Result

913,976602 MHz 15,49 dBrm

013 9548047 MHz 9.85 dBm

0cc Bw

493.046875 kHz

914,4478516 MHz
—

10.97 dem
—

Channel Occupied Bandwidth (MHz)
Cmin 0,499
Cnom 0,500
Cmax 0,493

19.6.

CONCLUSION

Occupied Channel Bandwidth measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN:

PROTOTYPE 3, in configuration and description presented in this test report, show levels compliant to the 47 CFR PART
15.247 & RSS-GEN ISSUE 4 limits.
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20. HyBRID MoDE 500 kHz : 200B EmiISSION BANDWIDTH

20.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 144 %

20.2. 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 § 6.9.2

Spectrum

E.U.T Attenuator analyser

or
EMI receiver

Test set up

TEST REPORT
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[ECININE

Photograph for 6dB emission bandwidth

20.3. LIMIT
No limit are applicable for hybrid mode.

20.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

Note: In our quality system, the test equipment calibration due is more & less 2 months
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20.5.

RESULTS

6dB Emission Bandwidth

Cmin Cnom
Spectrum :%’ Spectrum 3 :%’
RefLevel 36.00 d2m  Offset 21.20 dB @ RBW 10 kHz Compatible FSU Ref Level 36.00 dBm  Offset 21.20 dB @ RBW 10 kHz Compatible FSU
Att 30de  SWT _ 189.6 ps @ VBW 30 kHz _Mode 4uto FFT__ Input 1 AC Att 30dE  SWT _ 189.6 ps @ VBW 30 kHz _Mode Auto FFT__ Input 1 AC
[0 1Pk View [0 1Pk View
mM1[1] 20.92 dBm| m1[1] 21.04 dBm
3o0d 90a.0537890 MHz| [ 30 d 907.8333980 MHz
M1 ndB 20.00 dB e ndB 20.00 dB
20 dem Bw 570.625000000 kHz| [[f 20 dem By 578.437000000 kHz]
H""“N Mfactnr 1582.6 /’N\""""! Mfadnr 1569.5
10 dBm 10 dBm
ijj 2 T1 2
0 dl [\/ \ od ,\j \\
-10d ’J\/{" \M -10 di // \“
-20 dBm f 'VL\ -20 dBm ’/v
30 dem MJN m 30 dem NW-/// J\AM
404l s — 40 dRm 2ol bl -—
-50 dBm -50 dBm
-60 dBm -60 dBm
CF 903.0 MHz 32000 pts Span 2.5 MHz | ([ CF 907.8 MHz 32000 pts Span 2.5 MHz
Marker Marker
Type | Ref | Trc X-value w-value Function Function Result Type | Ref | Tre X-value v-value Function Function Result
ML 1 903.053768 MHz 20,92 dEm nde down 570.625 kHz M1 1 907.533398 MHz 21.04 dBm nde down 578.437 kHz
T1 1 902.715566 MHz 0.91 dem nde 20.00 dB T1 1 907.508711 MHz 1.03 dBm nds 20,00 dB
T2 1 903.286211 MHz 0.91 dém Q factor 1582.5 T2 1 908.087148 MHz 1.04 dBrm Q factor 1569.5
————————— —
Cmax
Spectrum X n%:
Ref Level 36.00 dem  Offset 21.20 dB @ RBW 10 kHz Compatible FsSU
Att 30 dB  SWT  189.6 ps @ VBW 30 kHz__ Mode Auto FFT__Input 1 AC
[0 1Pk View
M1[1] 20.61 dBm
30 dem 914.1796480 MHz
M nde 20.00 dB|
20 dem Bw 540.703000000 kHz
wfactur 1690.7
10 dem
Twé 2
odem ﬁ \{\
-10 dBm / L\M
o0 dB ij J\h\’
30 d - i)
st i "MM -
-50 dBm
-60 dBm
CF 914.2 MHz 32000 pts Span 2.5 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
M1 1 014.170648 MHz 20.61 dBm nde_down 540.703 kHz
T1 1 913.931133 MHz 0.62 dBm nde 20.00 dB
T2 1 914.471836 MHz 0.61 dBrm Q factar
— —

Channel

6dB Emission Bandwidth (MHz)

1680.7

Limit (MHz)

Cmin

0,571

No limit for Hybrid mode

Cnom

0,578

No limit for Hybrid mode

Cmax

0,541

No limit for Hybrid mode

20.6.

CONCLUSION

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

PROTOTYPE 3, 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 MoDE 500 kHz : Duty CYCLE

21.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 144 %

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 ANSI C63.10 § 11.6

Spectrum

E.U.T Attenuator analyser

or
EMI receiver

Test set up

TEST REPORT
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Photograph for Duty Cycle

21.3. LIMIT

None

21.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

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

N° 163216-741765

TEST REPORT

Version : 01

Page 82/107




21.5. RESULTS

Duty Cycle
Channel

Spectrum 4 J#(X)

Ref Level 37.20 dBm Offset 20,20 dB @ RBW 1 MHz Gompatible FSU
35dB & SWT 25 @ ¥YBW 30 kHz Input 1 AC

0.74 dB
478.8275 ms
19.28 dBm
376+

dem

dem

an

-50 dem

-60 dem
CF 914.2 MHz 32000 pts 200.0 ms/

Ref | Trc X-value Y-value Function Function Result
376.0743 ms 19.28 dBm
M1 174.1773 ms 0.63 dB
M1 478.8275 ms 0.74 dB

Channel Duty Cycle (%) Duty Cycle Correction (dB)
Cmax 36,3% 20log(7~—~—) =8,8 dB

21.6. CONCLUSION

Duty Cycle measurement performed on the sample of the product SAGEMCOM ATGHMP915 V2, SN: PROTOTYPE 3,
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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22. HyBRID MoDE 500 kKHz : MaxiMum CONDUCTED OUTPUT POWER

22.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 17, 2019
Ambient temperature :25°C

Relative humidity 144 %

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 ANSI C63.10§ 7.8.5

Spectrum

E.U.T Attenuator analyser

or
EMI receiver

Test set up

TEST REPORT
N° 163216-741765 Version : 01

Page 84/107



Photograph for Maximum Conducted Output Power

22.3. 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

22.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter | Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

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

N° 163216-741765
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22.5. RESULTS

Maximum Conducted Output Power
Cmin Cnom

Spectrum Spectrum
Ref Level 36.00dém  Offset 21,20 d8 @ RBW 20 kHz Compatible FSU Reflevel 36.00 dBrn  Offset 21.20 dB @ RBW 20 kHz Compatible FSU
Att 30de & SWT 100 ms & VBW 100 kHz Mode Auto FFT - Input 1 AC Att 30de @ SWT 100 ms @ VBW 100 kHz  Mode Auto FFT  Input 1 AC
SGL Count 100/100 GATIFP SGL Count 1004100 GAT:IFP

[0 1Rm View

204 | | M1[1] 8.22 dBm| 1 M1[1] 8.12 dBm|
902.99150 MHz 907.76180 MHZ

1000 pts Span 1.02 MHz E 1000 pts Span 1.02 MHz
Channel Power

Channel Power

Bandwidth 499.00 kHz Power 21.24 dBm Tx Total 21.24 dBm l Bandwidth 499.00 kHz Power 21,11 dBm Tx Total 21.11 dBm

X-value | Y-value | Function | Function Result Type | Ref | Tre | X-value | Y-value | Function | Function Result
502.9915 MHz | 8.22 dBm ML 1 907.7618 MHz | 8.12 dBm
—

Spectrum

Ref Level 36.00 dem  Offset 21.20 dB @ RBW 20 kHz Compatible FSU

att 30de @ SWT 100 ms @ VBW 100 kHz Mode Auto FFT - Input 1 AC
SGL Count 100/100 GAT.IFP

[0 tRm view

Mi[1]

304 -

CF 914.2 MHz 1000 pts Span 1.02 MHz
Channel Power

Bandwidth 499.00 kHz Power 20.94 dBm Tx Total 20.94 dBm l

Type | Ref | Tre | X-value | ¥-value |__Function | Function Result
ML 1 014.2434 MHz | 7.96 dBm
j ~

Channel Offset Cable + Att (dB) Antenna Gain (dBi) Maximum Conducted Power (dBm) Limit (dBm)
Cmin 21,2 -1,5 21,24 24
Cnom 21,2 -1,5 21,11 24
Cmax 21,2 -1,5 20,94 24

22.6. CONCLUSION

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

V2, SN: PROTOTYPE 3, 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 500KHz : POWER SPECTRAL DENSITY

23.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 18, 2019
Ambient temperature :25°C

Relative humidity 148 %

23.2. 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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23.3. LIMIT

Power Spectral Density:

902MHz-928MHz: Shall not exceed 8dBm/3kHz
Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi

23.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

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

N° 163216-741765
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23.5.

RESULTS

Power Spectral Density

Ref Level 38.20 dem

Att

SGL Count 100/100

®

Spectrum 4

35de @ SWT
GAT:IFP

300 ms ® VBW 10 kHz Mode

Offset 21.20 de ® RBW 3 kHz Compatible

FSU
Auto FFT  Input 1 AC

[©1Rm View

M1[1]

60 di

CF 903.0 MHz

2000 pts

Span 2.0 MHz

Il

Spectrum 4

®

Ref Level 38.20 dBm  Offset 21.20 db @ RBW 3 kHz Gompatible
att 3 de @ SWT  300ms ® VBW 10 kHz Mode

SGL Count 1007100 GATIIFP

FSU
Auto FFT  Input 1 AC

M1[1]

-60 d

CF 907.8 MHz 2000 pts

Span 2.0 MHz

) J

Cmax

Ref Level 28.20 dém

Att

SGL Count 100/100

Spectrum 4

5

35de & SWT
GAT:IFP

Offset 21.20dB ® RBW 3 kHz

300 ms & YBW 10 kHz

Fsu
Auto FFT

Compatible

Mode Input 1 AC

-60 dBm

CF914.2 MHz

2000 pts

Span 2.0 MHz

Il

J

Channel Offset Cable + Att (dB) Antenna Gain (dBi) | Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz)
Cmin 21,2 -1,5 0,80 8
Cnom 21,2 -1,5 0,62 8
Cmax 21,2 -1,5 0,66 8

23.6.

CONCLUSION

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

PROTOTYPE 3, 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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24. HYBRID MODE 500 KHz : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS AT

THE BAND EDGE

24.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 18, 2019
Ambient temperature :25°C

Relative humidity 148 %

24.2. 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

E.U.T Attenuator

Spectrum
analyser

or
EMI receiver

Test set up

TEST REPORT
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Photograph for Unwanted Emission into non-restricted frequency bands at the band edge

24.3. LIMIT

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

& 928MHz"

24.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329867 2018/12 2019/12
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter | Multimeter
EMI receiver ROHDE & SCHWARZ ESR7 A2642023 2019/01 2021/01

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

N° 163216-741765
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24.5. RESULTS

Single Frequency
Cmin/Cnom/Cmax

Spectrum ':%,:'
Ref Level 41.20 dém  Offset 21.20 dB @ RBW 100 kHz Compatible FSU
Att 30dB SWT 37.9 ps @ YBW 300 kHz  Mode AuUto FFT  Input 1 AC
0 1Pk View@2Pk View@3Pk Wiew
M3[3] 21.10 dBm
— 914.43210 MHz
m
Ml 2 vy M 903.05980 Miie
20 dem ﬂ ‘ﬂ ('—7\ '
. | | [
R B |
BENE ||
VA |\
S i B o
’ i 1 ¥l
Fz2
32000 pts Stop 930.0 MHz
Type | Ref | Trc ¥-value Y-value Function Function Result
1 1 Q03,0538 MHz 21.26 dBm
D1 1 1 -1.0533 MHz -53.99 dB
M2 2 Q07.5754 MHz 21.26 dBm
M3 3 914.4321 MHz 21.10 dBm
D4 I3 3 13.568 MHz -54.38 dB

Frequency (MHz) Level (dBc) Limit (dBc)
902 -53,99 30
928 -64,88 30

24.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands at the band edge measurement performed on the sample of the
product SAGEMCOM ATGHMP915 V2, SN: PROTOTYPE 3, 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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25. HyBRID MoDE 500 KHz : UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS

25.1. TEST CONDITIONS

Test performed by : Julien Palard

Date of test : September 18, 2019
Ambient temperature :25°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:
¥ ANSI C63.10 § 7.8.8

EUT Attenuator

Spectrum
analyser

or
EMI receiver

Test set up

TEST REPORT
N° 163216-741765 Version : 01

Page 93/107



Photograph for Unwanted Emission into non-restricted frequency bands

25.3. LIMIT

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

25.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE |Cal_Date | Cal_Due
Cable Conducted S36
chamber TELEDYNE 084-0555-2MTR A5329758 2019/02 2020/02
Attenuator 3dB Cable
Spurious Conducted - WA54-3-12 A7122223 2019/02 2020/02
High Pass Filter 868MHz WAINWRIGHT WHKX12-935 A7484069 2017/10 2019/10
Multimeter KEITHLEY 2000 A1241084 2018/12 2020/12
See See
Power supply KIKUSUI PCR500M A7049006 Multimeter Multimeter
EMI receiver ROHDE & SCHWARZ FSV40GHz A4060061 2019/05 2021/05

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

Single Frequency

Cmin

n
ﬂwmw_m A, s W

Fréquence

Fréquence
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Cmax

Mes.Peak

20
dBm 10
0
-10
-20
-30
-40
-50
-60 w}‘ \
-70 W ' | mhwkm Je g
I oSS AN A RSWIPAIY IS Lot
-90
-100
30MHz 100M 1G 10GHz
Fréquence
Frequency (MHz) Level (dBm) Level (dBc) Limit (dBc)
903 14,51
871,1 -55,14 69,65 30
935 -56,07 70,58 30
1806 -36,28 50,79 30
907,8 14,35 I
875,8 -55,13 69,48 30
939,9 -56,36 70,71 30
1815 -38,53 52,88 30
882,1 -55,55 69,79 30
946,2 -56,46 70,7 30
1828 -42,18 56,42 30
25.6. CONCLUSION

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

SAGEMCOM ATGHMP915 V2, SN: PROTOTYPE 3, 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 : UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS

26.1. TEST CONDITIONS

Test performed by : Laurent DENEUX
Date of test : September 13, 2019
Ambient temperature :23°C

Relative humidity 147 %

26.2. TEST SETUP

The product has been tested according to ANSI C63.10 (2013).

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. The EUT is placed on an open area test
site. Distance between measuring antenna and the EUT is 3m.

Test is performed in horizontal (H) and vertical (V) polarization with bilog between 30MHz & 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. The EUT is placed on an open
area test site above 1GHz and on an open area test site from 30MHz to 1GHz. Distance between measuring antenna
and the EUT is 10m.

- I:l Plastic table
7.y |:| Ground plane

' 10m
< >! - Turntable

Antenna EUT

Measuring
receiver

Bundle cable at
40cm of the ground
plane

Test Set up for radiated measurement in open area test site
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Photograph for Unwanted Emission in restricted frequency bands
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Photograph for Unwanted Emission in restricted frequency bands
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26.3. 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
74dBpV/m Peak
54dBpV/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

26.4. TEST EQUIPMENT LIST

DESCRIPTION | MANUFACTURER MODEL N° LCIE | Cal_Date | Cal_Due
Open test site LCIE - F2000400 | 2019-06 | 2020-06
EMI Test Receiver ROHDE & ESIB26 A2642021 | 2018-10 | 2020-10
SCHWARZ
Bilog antenna CHASE CBL 6112A C2040040 | 2019-04 | 2020-04
. HEWLETT 04/2018

Preamplifier PACKARD 8449B A4069002 04/2020
Horn EMCO 3115 C2042016 | 06/2019 | 06/2020
RHODE & 2018-11 2020-11

loop antenna SCHWARZ HFH2-Z2 C2040007
Cable - - A5329442 | 2018-09 | 2019-09
Cable A5320542 | 06/2018 | 06/2019
Cable - - A5329444 | 2018-09 | 2019-09
Cable - - A5329876 | 2018-11 2019-11
Cable - - A5326368 | 2018-12 2019-12
Cable - - A5329416 | 2018-12 | 2019-12

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

26.5. DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION

“ None

O Divergence:
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26.6. RESULTS

Below 1GHz
Cmin/Cnom/Cmax
Horizontal &Vertical Polarization

80
dBuV/m
70

60

50

40

30

20 ‘ [ [

10

30MHz 100M 1GHz
Fréquence
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Above 1GHz (Cmin)
Peak measurement
Vertical & horizontal Polarization

Fréquence

Average value
Vertical & horizontal Polarization

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

Fréquence

Average value
Vertical & horizontal Polarization

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

Fréquence

Average value
Vertical & horizontal Polarization

Fréquence
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9kHz to 30MHz

Polarization Frequency Peak Level QPeak Level Limit
(MHz) (dBuV/m) (dBuV/m) (dBpV/m)
all emissions were greater than 20 dB below the limit
Below 1GHz
Cmin/Cnom/Cmax
Polarization Frequency Peak Level QPeak Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
Vertical 34.7 - 21.75 29.5 7.75
Vertical 49.9 - 20.23 29.5 9.27
Vertical 55.9 - 21.06 29.5 8.44
Vertical 172.5 - 19.85 33 13.15
Vertical 200 - 20.11 33 12.89
Vertical 216 - 19.78 33 13.22
Horizontal 144 - 21.15 33 11.85
Horizontal 176.2 - 19.76 33 13.24
Horizontal 200 - 10.26 33 22.74
Horizontal 216 - 18.83 33 14.17
Above 1GHz
Cmin
P i Frequency FITIEED ﬁvgruatgecl;i‘ll: ! Average Limit Avera_ge eak Ei(:::iI: FEELS LB
olarization Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBuV/m) (dBuV/m) Level (dBuV/m) (dBpV/m)
(dBuV/m)
horizontal 24.79 33.59 43.5 9.91 41.37 63.5 22.13
Above 1GHz
Cnom
Aver Level Peak .
P i Frequency RS + glftgeCin: Average Limit Avera_ge LS Lienalit FEELS LI
olarization Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBuV/m) (dBuV/m) Level (dBuV/m) (dBuV/m)
(dBuV/m)
horizontal | 1815.3 | 23.53 32.33 43.5 11.17 43.82 63.5 19.68
Above 1GHz
Cmax
Average Level Peak .
P o Frequency FITIEER + Dut?( Cycle |Average Limit Avera_ge eI Limit FEE 3L
olarization (MHz) Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBuV/m) (dBuV/m) Level (dBuV/m) (dBpV/m)
(dBuV/m)
horizontal | 1828.4 23.7 32.5 43.5 11 43.3 63.5 20
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26.7. CONCLUSION

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

ATGHMP915 V2, SN: PROTOTYPE 3, 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. 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 29
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 488 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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