TL ISRAELTESTING IABORATORIES
7. Emission Masks

7.1 Test Specification
FCC Part 90, Subpart I, Section 90.210(b)

7.2 Test Procedure
(Temperature (21°C)/ Humidity (59%RH))

The E.U.T. antenna terminal was connected to the Spectrum Analyzer through an
external attenuator, an appropriate coaxial cable and DC block.

(max total loss= 31.0/36.0 dB).

Three operational frequencies (low, mid and high) were evaluated for all BWs
(5MHz, 10MHz, 15MHz, 20MHz) for each modulation type (QPSK, 16QAM and
64QAM).

7.3 Test Limit

For transmitters that are equipped with an audio low-pass filter, the power of any
emission must be attenuated below the unmodulated carrier power (P) as follows:

(1) On any frequency removed from the assigned frequency by more than 50
percent, but not more than 100 percent of the authorized bandwidth: At least 25dB.

(2) On any frequency removed from the assigned frequency by more than 100
percent, but not more than 250 percent of the authorized bandwidth: At least 35dB.

(3) On any frequency removed from the assigned frequency by more than 250
percent of the authorized bandwidth: At least 43 + 10 log (P) dB.

*NOTE: the emission mask limit was reduced by 10dB to compensate for the
RBW.

7.4 Test Results

JUDGEMENT: Passed

For additional information see Figure 155 to Figure 190.
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
( [ ErEe e : ALIGNAUTO 10:03:24 de. jan. 05, 2017
Y Reference Value 27.0 dBm Center Freq: 3.652500000 GHz Radio Std: None
—»—~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 <B Radio Device: BTS
Ref Offset 36 dB
Ke 0 dBm
MSG STATUS
Agilent Spectrum Analyzer - Spectrum Emission Mask
! R e e ; ALIGN AUTO 10:02:26 de. jan. 05, 2017
Y Reference Value 27.0 dBm Center Freq: 3.652500000 GHz Radio Std: None
—w—~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 36 dB
Re 0 dBm
e
Span 25 MHz
IMSG STATUS
Figure 156. —5MHz CBW - Low Frequency, 16QAM
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
T e : ALIGNAUTO 10:01:24 de. jan. 05, 2017
Y Reference Value 27.0 dBm Center Freq: 3.652500000 GHz Radio Std: None
—»—~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 <B Radio Device: BTS
Ref Offset 36 dB
e 0 dBm
MSG STATUS
Figure 157. —5MHz CBW - Low Frequency, QPSK
Agilent Spectrum Analyzer - Spectrum Emission Mask
TS e : ALIGN AUTO 10:07:48de. jan. 05, 2017
X Ref 3.675000000 GHz Center Freq: 3.675000000 GHz Radio Std: None
«p. Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 36 dB
e 0 dBm
]
IR S
I
Span 25 MHz
MsG STATUS
Figure 158. —56MHz CBW - Mid Frequency, 64QAM
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Agilent Spectrum Analyzer - Spectrum Emission Mask

Qi R s S Qe Gl e |

ALIGM AUTO

10:02:40de. jan. 05, 2017

Center Freq: 3.675000000 GHz
—— Trig:Free Run Avg: 100.00% of 200
#Atten: 10 <B

X Ref 3.675000000 GHz

IFGain:Low

Ref Offset 36 dB
e 0 dBm

STATUS

Radio Std: None

Radio Device: BTS

Figure 159. —5MHz CBW — Mid Frequency, 16QAM

Agilent Spectrum Analyzer - Spectrum Emission Mask

e eee s isooRi R

ALIGNAUTO

10:09:22 de. jan. 05, 2017

Center Freq: 3.675000000 GHz
Trig: Free Run Avg: 100.00% of 200
#Atten: 10 dB

X Ref 3.675000000 GHz
IFGain:Low e

Ref Offset 36 dB
e 0 dBm

STATUS

Radio Std: None

Radio Device: BTS

Span 25 MHz

Figure 160. —5MHz CBW - Mid Frequency, QPSK
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Agilent Spectrum Analyzer - Spectrum Emission Mask

QN i R | S0 A G |

ALIGH AUTD

10:24:39de. jan. 05, 2017

Center Freq: 3.687500000 GHz
—»—~ Trig:Free Run Avg: 100.00% of 200

IFGain:Low #Atten: 10 <B

MsG |1 Already in Single, press Restart to initiate a new sweep or sequence

Radio Std: None

Radio Device: BTS

Figure 161. —5MHz CBW - High Frequency, 64QAM

Agilent Spectrum Analyzer - Spectrum Emission Mask
ALIGN AUTO

10:25:26 de. jan. 05, 2017

Center Freq: 3.697500000 GHz
Trig: Free Run Avg: 100.00% of 200

IFGain:Low #Atten: 10 dB

Ref Offset 31 dB

MsG STATUS

Radio Std: None

Radio Device: BTS

Figure 162. —5MHz CBW - High Frequency, 16QAM
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
ALIGN AUTO 10:26:02de, jan, 05, 2017
Center Freq: 3.687500000 GHz Radio Std: None
—»— Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radic Device: BTS
Figure 163. —5MHz CBW - High Frequency, QPSK
Agilent Spectrum Analyzer - Spectrum Emission Mask
T [EEE i o R 3 ALIGNAUTO 09:29:02 de. jan. 05, 2017
Y Reference Value 17.0 dBm Center Freq: 3.655000000 GHz Radio Std: None
—p. Trig:Free Run Avg: 100.00% of 200

IFGain:Low #Atten: 10 dB Radio Device: BTS

IMSG STATUS

Figure 164. —10MHz CBW - Low Frequency, 64QAM
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
( R e 1 ALIGN AUTD 09:27:57 de. jan. 05, 2017
Y Reference Value 17.0 dBm Center Freq: 3.655000000 GHz Radio Std: None
—»— Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radic Device: BTS
]
]
[
N I
I s
]
[ [ ]
Span 50 MHz
Figure 165. —10MHz CBW - Low Frequency, 16QAM
Agilent Spectrum Analyzer - Spectrum Emission Mask
T e 7 ALIGN AUTO 09:25:18de. jan. 05, 2017
Y Reference Value 17.0 dBm Center Freq: 3.655000000 GHz Radio Std: None
<~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
Figure 166. —10MHz CBW - Low Frequency, QPSK
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
( B RN SENSEINT ALIGN AUTO 09:37:18de, jan. 05, 2017
X Ref 3.675000000 GHz Center Freq: 3.675000000 GHz Radio 5td: None
«». Trig:FreeRun Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
MSG STATUS
Agilent Spectrum Analyzer - Spectrum Emission Mask
( R isooEacEe s f ALIGN AUTO 09:38:40de. jan. 05, 2017
X Ref 3.675000000 GHz Center Freq: 3.675000000 GHz Radio Std: None
«». Trig:FreeRun Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radie Device: BTS
Ref Offset 31 dB
Re 0 dBm
Center 3,675 GHz Span 50 MHz
10 MHz
MSG STATUS
Figure 168. —10MHz CBW - Mid Frequency, 16QAM
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
] [ isoGE : ALIGNAUTO 09:39:33de. jan. 05, 2017
X Ref 3.675000000 GHz Center Freq: 3.675000000 GHz Radio Std: None
—»—~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 <B Radio Device: BTS
MSG STATUS
Figure 169. —10MHz CBW - Mid Frequency, QPSK

Agilent Spectrum Analyzer - Spectrum Emission Mask

( [EER e s e | 1 ALIGN AUTO 09:50:43de. jan. 05, 2017
Y Reference Value 19.0 dBm Center Freq: 3.685000000 GHz Radio Std: None

—»— Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
MSG STATUS
Figure 170. —10MHz CBW - High Frequency, 64QAM
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
T T B ALIGN AUTO 09:51:36 de, jan. 05, 2017
Y Reference Value 19.0 dBm Center Freq: 3.695000000 GHz Radio Std: None
—p~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radic Device: BTS
Ref Offset 31 dB
e 9.0 dBm
MsG STATUS
Figure 171. —10MHz CBW - High Frequency, 16QAM
Agilent Spectrum Analyzer - Spectrum Emission Mask
( B RN SENSEINT ALIGN AUTO 09:52:19de, jan. 05, 2017
Y Reference Value 19.0 dBm Center Freq: 3.695000000 GHz Radio Std: None
«». Trig:FreeRun Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
MSG STATUS
Figure 172. —10MHz CBW - High Frequency, QPSK
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-
Agilent Spectrum Analyzer, - Spectrum Emission Mask
TS e f ALIGH AUTO! 02:36:15 du. jan. 02, 2017
Y Reference Value 18.0 dBm Center Freq: 3.657500000 GHz Radio Std: None
+#%. Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radie Device: BTS
Ref Offset 31 dB
MSG STATUS
Agilent Spectrum Analyzer, - Spectrum Emission Mask
( el ] ALIGN AUTO 03:35:35 du. jan. 02,2017
Y Reference Value 18.0 dBm Center Freq: 3.657500000 GHz Radie Ste: None
—4—~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 31 dB
IMSG STATUS
Figure 174. —15MHz CBW - Low Frequency, 16QAM
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Agilent Spectrum Analyzer - Spectrum Emission Mask
T e : ALIGNAUTO 03:34:50 du. jan. 02, 2017
Y Reference Value 18.0 dBm Center Freq: 3.657500000 GHz Radio Std: None
—»—~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 <B Radio Device: BTS
Ref Offset31 dB
MSG STATUS
Agilent Spectrum Analyzer - Spectrum Emission Mask
7 lesRra isoodidcilae e : ALIGN AUTO 03:46:12 du. jan. 02, 2017
X Ref 3.675000000 GHz Center Freq: 3.675000000 GHz Radio Std: None
«p. Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset31 dB
MsG STATUS
Figure 176. — 15MHz CBW - Mid Frequency, 64QAM
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
] [ isoGE : ALIGNAUTO 03:46:58 du. jan. 02, 2017
X Ref 3.675000000 GHz Center Freq: 3.675000000 GHz Radio Std: None
—»—~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 <B Radio Device: BTS
Ref Offset31 dB
MSG STATUS
Agilent Spectrum Analyzer - Spectrum Emission Mask
] T : ALIGN AUTO 03:47:45 du. jan. 02, 2017
X Ref 3.675000000 GHz Center Freq: 3.675000000 GHz Radio Std: None
+«p. Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
Span 75 MHz
MsG STATUS
Figure 178. —15MHz CBW - Mid Frequency, QPSK
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
7 e e e f ALIGH AUTO! 04:03:12 du, jan. 02, 2017
Y Reference Value 17.0 dBm Center Freq: 3.692500000 GHz Radio Std: None
+ps Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radie Device: BTS
Ref Offset31 dB
MSG STATUS
Figure 179. —15MHz CBW - High Frequency, 64QAM
Agilent Spectrum Analyzer - Spectrum Emission Mask
T 3 ALIGNAUTO 04:02:29 du. jan. 02, 2017
Y Reference Value 17.0 dBm Center Freq: 3.692500000 GHz Radio Std: None
—%—~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 <B Radio Device: BTS
IMSG STATUS.
Figure 180. —15MHz CBW - High Frequency, 16QAM
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Agilent Spectrum Analyzer - Spectrum Emission Mask
R e e EE
Y Reference Value 17.0 dBm

IFGain:Low

Ref Offset 31 dB

ALIGNAUTO

04:01:28 du. jan, 02, 2017

Center Freq: 3.692500000 GHz
—»— Trig:Free Run Avg: 100.00% of 200
#Atten: 10 dB

STATUS

Radic Std: Nene

Radie Device: BTS

Figure 181. —15MHz CBW - High Frequency, QPSK

Agilent Spectrum Analyzer, - Spectrum Emission Mask
B i R 50 A |
Y Reference Value 16.0 dBm

IFGain:Low

ALIGN AUTO

02:50:57 du. jan. 02, 2017

Center Freq: 3.660000000 GHz
<4 Trig:FreeRun Avg: 100.00% of 200
#Atten: 10 dB

Radie Std: None

Radio Device: BTS

Ref Offset 31 dB

Span 100 MHz

IMSG

STATUS

Figure 182. —20MHz CBW - Low Frequency, 64QAM
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
( R e 1 ALIGN AUTD 02:54:58 du. jan. 02, 2017
Y Reference Value 16.0 dBm Center Freq: 3.660000000 GHz Radio Std: None
—»— Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
Figure 183. —20MHz CBW - Low Frequency, 16QAM
Agilent Spectrum Analyzer - Spectrum Emission Mask
( R s e ] ALIGN AUTOD 02:55:42 du. jan. 02, 2017
Y Reference Value 16.0 dBm Center Frey: 3.660000000 GHz Radie Std: Nehe
—%— Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
Span 100 MHz
Spectrum Peak Ref .14 dBm
IMSG STATUS
Figure 184. —20MHz CBW - Low Frequency, QPSK
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
T e : ALIGNAUTO 03:09:58 du. jan. 02, 2017
Y Reference Value 15.0 dBm Center Freq: 3.675000000 GHz Radio Std: None
—»—~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 <B Radio Device: BTS
Ref Offset 31 dB
Re 0
MSG STATUS
Figure 185. —20MHz CBW — Mid Frequency, 64QAM
Agilent Spectrum Analyzer - Spectrum Emission Mask
T : ALIGN AUTO 03:02:09 du. jan. 02, 2017
Y Reference Value 15.0 dBm Center Freq: 3.675000000 GHz Radio Std: None
+«p. Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 31 dB
MsG STATUS
Figure 186. —20MHz CBW - Mid Frequency, 16QAM
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
( R e 1 ALIGN AUTD 03:08:23 du. jan. 02, 2017
Y Reference Value 15.0 dBm Center Freq: 3.675000000 GHz Radio Std: None
—»— Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radic Device: BTS
Figure 187. —20MHz CBW - Mid Frequency, QPSK
Agilent Spectrum Analyzer - Spectrum Emission Mask
T B ALIGN AUTO 03:15:26 du. jan. 02, 2017
Center Freq 3.690000000 GHz Center Freq: 3.690000000 GHz Radio Std: None
«». Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
MSG STATUS.
Figure 188. —20MHz CBW - High Frequency, 64QAM
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-
Agilent Spectrum Analyzer - Spectrum Emission Mask
B s e o oal s iy : ALIGNAUTO 03:16:21 du. jan. 02, 2017
Center Freq 3.690000000 GHz Center Freq: 3.690000000 GHz Radio Std: None
—»—~ Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 31 dB
e 0 dBm
MsG STATUS
Agilent Spectrum Analyzer - Spectrum Emission Mask
S e SEMEE:INT ALIGN AUTO 03:17:05 du. jan. 02, 2017
Center Freq 3.690000000 GHz Center Freq: 3.690000000 GHz Radio Std: None
<. Trig:Free Run Avg: 100.00% of 200
IFGain:Low #Atten: 10 dB Radio Device: BTS
MsG STATUS
Figure 190. —20MHz CBW - High Frequency, QPSK
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Global Certifications You Can Trust

"

7.5 Test Equipment Used; Emission Masks
Calibration
Serial
Instrument Manufacturer Model Number Last Next
Calibration Calibration
Date Due
MXA Signal
Analyzer Agilent N9020A MY48011785 | July 26, 2015 July 26, 2017
DC block JFW 50DB-007 1-23 N/A N/A
Splitter Weinschel MYO007
p 93459 1515 N/A N/A
MINI- MCL BW
Attenuator CIRCUITS S20W2+ 0919 N/A N/A
Figure 191. Test Equipment Used
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Tty

8.

8.1

8.2

8.3

8.4

Conducted Transmitter Unwanted Emissions

Test Specification

RSS-197, Issue 1: 2010, Section 5.7
FCC, Part 90, Subpart Z, Section 90.1323

Test Procedure
(Temperature (21°C)/ Humidity (59%RH))
The E.U.T. antenna terminal was connected to the Spectrum Analyzer through
an external attenuator, an appropriate coaxial cable and DC block. (max total
loss= 32.4 dB).
Top and bottom operational frequencies were tested for all BWs (5, 10, 15,
20MHz) for each modulation type (QPSK, 16QAM and 64QAM).
The testing was performed in low population power mode as the “worst case”.
Scanning was performed from 10.0MHz until 37.0GHz.

Test Limit

Power of any emission outside of the authorized operating frequency ranges
must be attenuated below the transmitting power (P) by a factor of at 43 + 10 log
(P) dB, yielding -13dBm.

Test Results
JUDGEMENT: Passed

For additional information see Figure 192 to Figure 311.

Test Report E172032.00 Telrad Networks Ltd. Page 111 of 191

FCC ACC M Ver1.1 05Mayl 2000



ISRAEL TESTING LABORATORIES

-—
Agilent Spectrum Analyzer - Swept SA
W 1 A Gl | ! ALIGH AUTO!
Marker 1 A 3.649000000000 GHz - Avg Type: RMS
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 4B
Mkr1 3.649 00 GHz
Ref 31.00 dBm -20.212 dBm
Start 10 MHz Stop 3.649 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)
E STATUS
Figure 192. —5MHz CBW -10.0MHz-3649.0MHz band, bottom frequency, 64QAM
Agilent Spectrum Analyzer - ACP
T e | s ALIGNAUTO 02:54:24 du. jan. 08, 2017
RBW 100 kHz Center Freq: 3.652500000 GHz Radio Std: None
) Trig: Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 32,4 dB
Ref 20.00 dBm
#Res BW 100 kHz #VBW 300 kHz
Total Carrier Power z ACP-1BW
Upper
Carrier Power t Freq nte iBm dBm  Filter
7 YT - - =
MSG STATUS
Figure 193. —5MHz CBW -3649.0MHz-3650.0MHz band, bottom frequency, 64QAM
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-_—
Agilent Spectrum Analyzer - Swept SA
T | : ALIGNAUTO
Marker 1 A 12.708482712068 GHz : Bug Type: RMS
PNO: Fast o  1rig:Free Run Avg|Held:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 12.708 48 GHz
Ref Offset 32,4 dB
1L%gBldiv R:f 315.900 dBm -35.206 dBm
Start 3.700 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)
E STATUS
Figure 194. —5MHz CBW - 3700.0MHz-13.6GHz band, bottom frequency, 64QAM
¥ATTEN AdB MKR -36. GAdEm
RL 2@. @dEm 18dE~ 24. G1GHz
TISHLAY | LING
-13|@ dfm
D
R
1 P’ /q‘u.. oy
(ETGLY TS P NP TR TP Lol re e s
START 12.EBGHz STOP 2E.SBGHz
REW 1. @MHz VEW 1. 8MHz SWP ZBBms
Figure 195. —5MHz CBW - 13.6GHz-26.5GHz band bottom frequency, 64QAM
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-_—
#¥ATTEM BdE MR —31. 83dBm
RL 20. AdBm 1lBd B~ 36. B3GH=
DISKLAY |LIME
—-13|8 dBEm
]
R
s W ™ LMM
T— " -
START ZE.SB@GH=z STOF 37. BAGHz
REW 1. BMH=z VEW 1. AMH=z SWF Z1B8ms
Figure 196. —5MHz CBW - 26.5GHz-37.0GHz band bottom frequency, 64QAM
Agilent Spectrum Analyzer, - Swept SA
R e e e e : ALIGH AUTO! 02:57:02 du, jan. 06, 2017
Marker 1 A 3.649000000000 GHz , Avg Type: RMS
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 3.649 00 GHz
Ref 31.00 dEm -17.250 dBm
I
I
Start 10 MHz Stop 3.649 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 8.000 ms (40000 pts)
Figure 197. —5MHz CBW - 10.0MHz-3649.0MHz band, bottom frequency, 16QAM
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Agilent Spectrum Analyzer - ACP
( s e ] ALIGN AUTO 02:54:51 du. jan. 06, 2017
RBW 100 kHz Center Freq: 3.652500000 GHz Radie Ste: None
) Trig:Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 32,4 dB
1LO dBldiv Ref 20.00 dBm

#VBW 300 kHz

ACP-1BW
Lower
dBc d dBm  Filter

IMSG 1File <5M,LOW,64QAM_2.png> saved [BTATUS

Figure 198. —5MHz CBW - 3649.0MHz-3650.0MHz band, bottom frequency, 16QAM

Agilent Spectrum Analyzer - Swept SA
QO i 510 A | : ALIGN AUTO 02:56:42 du. fan. 08, 2017
Marker 1 A 12.650813770344 GHz : Avg Type: RMS
PNO: Fast o  Trig:Free Run Avg|Hold:>100/100
. i
IFGain:Low #Atten: 20 <B

Mkr1 12.650 81 GHz
Ref 31.00 dBm -35.286 dBm

Start 3.700 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)

MSG STATUS

Figure 199. —5MHz CBW - 3700.0MHz-13.6GHz band, bottom frequency, 16QAM
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4

¥ATTEM BdE MER -327. 32dEm
RL zZ@. BdBm 18d B~ Z4. BlGHz
MER
Z4. K1 GH=
D ‘jl s | B
E
ey
ECEY ™ NPT PRSI SR [N P s e L g M
START 13 . BBGH=z STOP Z6. 5BGH=z
REW 1. B8MH=z VEW 1. @8MH=z SWF ZE@ms

Figure 200. —5MHz CBW - 13.6GHz-26.5GHz band, bottom frequency, 16QAM

¥ATTEM @dE MR —3Z2. 323dBm
RL Z8. BdBEm 18dB- 3E6. 95GHz

DISHLAY [LIME

—-13|@ dEm
]
R

e

ettt ol s -

START ZE.SBGH=z STOFP 37. BEGHz
REW 1.&MHz VEW 1.8MHz SWF Z18ms

Figure 201. —5MHz CBW - 26.5GHz-37.0GHz band bottom frequency, 16QAM
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Agilent Spectrum Analyzer - Swept SA
RF 50 &

ALIGM AUTD

02:55:50 du. j

- EEEE [
Marker 1 A 3.649000000000 GHz

IFGain:Low

PNO: Fast 0

Ref Offset 32,4 dB
Ref 31.00 dBm

Start 10 MHz
#Res BW 1.0 MHz

MsG

Avg Type: RMS
Trig: Free Run Avg|Hold:>100/100

#Atten: 20 dB

Mkr1 3.649 00 GHz
-15.093 dBm

Stop 3.649 GHz

Sweep £.000 ms (40000 pts)

STATUS

Agilent Spectrum Analyzer - ACP
i 5 A i |

ALIGM AUTD

02:55:05 du. jan. 06, 2017

W iciciicf i
RBW 100 kHz

IFGain:Low

Center Freq: 3.652500000 GHz
Trig: Free Run
#Atten: 20 dB

Radio Std: None

Radio Device: BTS

Ref Offset 32 4 dB
Ref 20.00 dBm

#VBW 300 kHz
ACP-IBW

Lower

Filter

IMSG iFile <5M,LOW,16QAM_2.png> saved

STATUS

Figure 203. —5MHz CBW - 3649.0MHz-3650.0MHz band, bottom frequency, QPSK
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Agilent Spectrum Analyzer - Swept SA
Qi e S0 A G : ALIGNAUTO
Marker 1 A 12.831988299708 GHz . Avg Type: RMS
PNO: Fast G Trig:Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 12.831 99 GHz
Ref 31.00 dBm -35.050 dBm
Start 3.700 GHz Stop 13.600 GHz
#Res BW 1.0 MHz Sweep 18.67 ms (40000 pts)
E STATUS
Figure 204. —5MHz CBW - 3700.0MHz-13.6GHz band, bottom frequency, QPSK
¥ATTEMN BdBE MKR —-35. 17dEm
RL 2Z@. BdBm 1@d B~ 24. 54GHz
MKR
Z24. %4 GH=z
D=1 E
" A
MMNMWJ“MMWWHV oy by
START 13.BEGHz STOP ZB. 5AGHz
REW 1.B8MH=z VBW 1.@MHz SWP ZE@ms
Figure 205. —5MHz CBW - 13.6GHz-26.5GHz band, bottom frequency, QPSK
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-_—
#¥ATTEN BdE MKR —-21.83dEm
EL ZB@. BdBm 18dE~ 3E6. 92GH=
DISKFLAY [LIME
-13]8 dEBm
]
R
Moy '} A,
. N e |
START ZE.E5@AGH= STOP 37. BAGH=z
FEW 1.8MH=z UEBW 1. 68MHz SWP Z1G@ms
Figure 206. —5MHz CBW - 26.5GHz-37.0GHz band, bottom frequency, QPSK
Agilent Spectrum Analyzer - Swept SA
. e e e e e 3 ALIGN AUTO 03:21:05 du. jan, 06, 2017
Marker 1 A 3.164957873947 GHz : Avg Type: RMS
PNO: Fast (50 Trig: Free Run Avg|Hold:> 100100
IFGain:Low #Atten: 20 dB
Mkr1 3.164 96 GHz
Ref Offset 32,4 dB
10 gBav Ref 31.00 dBm -32.899 dBm
| I S I I A A
Start 10 MHz Stop 3.650 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)
E STATUS
Figure 207. —5MHz CBW - 10.0MHz-3650.0MHz band, top frequency, 64QAM
Test Report E172032.00 Telrad Networks Ltd. Page 119 of 191

FCC ACC M Ver1.1 05Mayl 2000



ISRAEL TESTING LABORATORIES

Agilent Spectrum Analyzer - ACP
Qi v S0 G|

h ALIGNAUTO 04:51:53 du. jan, 05, 2017
Ref Value 30.00 dBm Center Freq: 3.687500000 GHz Radio Std: None

o) Trig: Free Run Avg|Hold:>100{100
IFGain:Low #Atten: 14 dB

Radic Device: BTS
Ref Offset 28 dB
10 dBidiv Ref 30.00 dBm
L

Center 3,698 GHz
#Res BW 100 kHz

#/BW 300 kHz
ACP-IBW

Lower
Carrier Power Inte:

Total Carrier Power

Agilent Spectrum Analyzer - Swept 5A
O i i R e [ SO Q A G T || i ALIGN AUTO! 03:23:18 du. jan. 06, 2017
Marker 1 A 3.701000000000 GHz Avg Type: RM3

PNO: Fast o) Trig:Free Run Avg[Hold:>100i100
IFGain:Low #Atten: 20 dB

Ref Offset 32,4 dB Mkr1 3.701 00 GHz
1ngdB.'div Ref 31.00 dBm

-15.426 dBm

210

1o

Start 3.701 GHz

Stop 13.600 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 18.67 ms (40000 pts)
MSG

STATUS

Figure 209. —5MHz CBW - 3701.0MHz-13.6GHz band, top frequency, 64QAM
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4

¥ATTEM @dE MR —3E. B3dBm
RL Z2@. BdBm 18d B~ 24. B1GH=z

DISHLAY [ LIME
—-13|@ dBm

STRRT 12.E@GHz STOP ZEB. BBGH=
REW 1.8MHz VEBW 1.8MHz SHP ZB68ms

Figure 210. —5MHz CBW - 13.6GHz-26.5GHz band, top frequency, 64QAM

¥ATTEN @dE MER —3Z. @BiEdd Bm
REL Z8. BdBm 18d B~ 36. ¥7GHz
DISHLAY | LIME
—-13|@ dBEm
]
R
Py y ot —MM
" AP ) .
START ZE6.5SHGHz STOP 37. BEBGHz
REW 1.8MHz VEW 1. BMHz SWP Z18ms

Figure 211. —56MHz CBW - 26.5GHz -37.0GHz band, top frequency, 64QAM
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Agilent Spectrum Analyzer - Swept SA
T i ALIGN AUTO 02:20:33 du. jan. 06, 2017
Marker 1 A 3.192076551914 GHz . Avg Type: RMS
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 3.192 08 GHz
Ref Offset 32,4 dB
Ref 31.00 dBm -33.246 dBm
Start 10 MHz Stop 3.650 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)
E STATUS
Figure 212. —5MHz CBW - 10.0MHz-3650.0MHz band, top frequency, 16QAM
Agilent Spectrum Analyzer - ACP
( [EaRraionoiEncEEaEE g i ALIGN AUTO 03:18:54 du. jan. 06, 2017
Span 10.0000000 MHz Center Freq: 3.697500000 GHz Radio Std: None
o Trig: Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 32,4 dB
Ref 20.00 dBm
#VBW 300 kHz
Total Carrier Power 24. ACP-1BW
Carrier Power Filter
e iJFile <5M,TOP,16QAM_2.png> saved
Figure 213. —56MHz CBW - 3700.0MHz-3701.0MHz band, top frequency, 16QAM
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Agilent Spectrum Analyzer - Swept SA
T e Y e ; ALIGNAUTO
Marker 1 A 3.701000000000 GHz ] Avg Type: RMS
PNO:Fast G  Trig:Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 3.701 00 GHz
Ref 31.00 dBm -15.642 dBm
Start 3.701 GHz Stop 13.600 GHz
#Res BW 1.0 MHz Sweep 18.67 ms (40000 pts)
E STATUS
Figure 214. —5MHz CBW - 3701.0MHz-13.6GHz band, top frequency, 16QAM
#¥ATTEN BdB MKR —37. 17dBm
FL 28. @dBm 18d B~ 24. BIGHz
MER
24. 59 GHiz
D=7 e
R
LN
I ST VT N WWMWM W
START 13.EBGHz STOF 2E. SBGHz
REW L. @MHz VEW 1.@MHz SWP ZE@ms
Figure 215.— 5MHz CBW - 13.6GHz-26.5GHz band, top frequency, 16QAM
Test Report E172032.00 Telrad Networks Ltd. Page 123 of 191

FCC ACC M Ver1.1 05Mayl 2000



ISRAEL TESTING LABORATORIES

*#¥ATTEN BdEBE MER —-22. BEd Bm
EL Z8. @dEBm 1l8d B~ 2E. 35GHz
DISKRLAY |LIME
=138 dBm
n
R
N R Y RN AL, s
TP PR
START ZEB.5HGH=z STORP 27. BAGHz
REW 1. BMH=z UBW 1. BMH=z SWP Z1B8m=

Figure 216. — 5MHz CBW - 26.5GHz-37.0GHz band, top frequency, 16QAM

Agilent Spectrum Analyzer - Swept SA
Qi B e : ALIGNAUTO
Marker 1 A 3.188436460912 GHz _ Avg Type: RMS
PNO: Fast o  Trig:Free Run Avg|Hold:> 100100
: .
IFGain:Low #Atten: 20 dB

Mkr1 3.188 44 GHz
Ref 31,00 dBm -33.021 dBm

[ I B
I
e

Start 10 MHz Stop 3.650 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 8.000 ms (40000 pts)

MsG STATUS

Figure 217. —5MHz CBW - 10.0MHz-3650.0MHz band, top frequency, QPSK
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Agilent Spectrum Analyzer - ACP

( R isooEacEe s f ALIGN AUTO 02:13:14 du. jan. 06, 2017
Span 10.0000000 MHz Center Freq: 3.697500000 GHz Radio Std: None

e Trig: Free Run
IFGain:Low #Atten: 20 dB Radic Device: BTS
Ref Offset 32,4 dB
Ref 20.00 dBm
#VYBW 300 kHz
Total Carrier Power M-z ACP-IBW
Lower Upper

Carrier Power £ nte dBm

usc. iJFile <5M,TOP,16QAM_2.png> saved
Figure 218. —56MHz CBW - 3700.0MHz-3701.0MHz band, top frequency, QPSK
Agilent Spectrum Analyzer - Swept SA
k1 - i ALIGN AUTO
Marker 1 A 3.701000000000 GHz i Avg Type: RMS
PNO: Fast G  Trig:Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 3.701 00 GHz
Ref Offset 32,4 dB

19 dBrdiv Ref 31.00 dBm -15.608 dBm
Start 3.701 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 18.67 ms (40000 pts)
= STATUS

Figure 219. —5MHz CBW 3701.0MHz-13.6GHz band, top frequency, QPSK
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4

¥ATTEM @dEBE MKR —-3E. 5@d Bm
RL ZB. BdBm 16d B Z24. B9GHz
DISHFLAY | LIME
—-13|@ dBm
D
R
ubm‘r'j\l
mﬁimmww T nk'__ P | W |
START 13.EBBGHz STOP Z6. 58GH=z
REW 1. 8@MHz VEW 1.8MHz SHP ZB68ms

Figure 220. —5MHz CBW - 13.6GHz-26.5GHz band, top frequency, QPSK

¥ATTEM BdE MER -32. BYdBm
RL zB. BdBm 1Ed B~ 36. TZGHz
DISKFLAY |LIME
—-13|8 dBm
D
R s
Fa TR [T} LT

START Z6.5SBGH=z STOP 37. BBGHz
REW 1. BMH=z VEW 1. 8MHz SWP Z218ms

Figure 221. — 5MHz CBW - 26.5GHz-37.0GHz band, top frequency, QPSK
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Agilent Spectrum Analyzer, - Swept SA
O i e | S0 i o | i ALIGN AUTO 11:11:40de. jan. D6, 2017
Marker 1 A 3.649000000000 GHz , Avg Type: RMS

PNO: Fast o Trig:Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 12 dB

Ref Offset 32,4 dB
Ref 31.00 dBm

Start 10 MHz Stop 3.649 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 8.000 ms (40000 pts)

MSG STATUS

Figure 222.—10MHz CBW - 10.0MHz-3649.0MHz band, bottom frequency, 64QAM

Agilent Spectrum Analyzer - ACP
e e e e e e : ALIGHAUTO 09:54:20 e, jan, 06, 2017
Ref Offset 32.40 dB Center Frey: 3.6565000000 GHz Radie Std: Nohe
o Trig:Free Run
IFGain:Low #Atten: 20 dB Radie Device: BTS

Ref Offset 324 dB
Ref 22.40 dBm

#/BW 300 kHz

Total Cartier Power i 10,00 MHz ACP-IBW
Lower
Carrier Power
1 dBm/

wsc i Alignment Completed

Figure 223. — 10MHz CBW - 3649.0MHz-3650.0MHz band, bottom frequency, 64QAM
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Agilent Spectrum Analyzer - Swept SA

Qe o i [ 50 0 A G |

Marker 1 A 7.308887722193 GHz
PNO: Fast 0
IFGain:Low

ALIGN AUTC
Avg Type: RMS
Avg[Hold:>100/100

Trig: Free Run
kAtten: 12 dB
Mkr1 7.308 89 GHz

Ref Offset 32,4 dB -42.850 dBm

1LO gBldw Ref 31.00 dBm

Start 3.700 GHz

#Res BW 1.0 MHz

#VBW 3.0 MHz*

STATUS

Stop 13.600 GHz
Sweep 18.67 ms (40000 pts)

Figure 224. — 10MHz CBW -3700.0MHz-13.6GHz band, bottom frequency, 64QAM

¥ATTEN BdE MER —34. 82dBm
EL Z8. BdBEm 1@d B~ 24, 59GHz
DISKHLAY | LIME
13|68 dBEm
o
R
" )"’\fg\n
= ! T, T R T o Naind al

START 13.BHGH=z

REW 1.8MHz

STOP 2B. S@GHz
UBW 1. BMH=z SWP ZG6Bms

Figure 225. —10MHz CBW -13.6GHz-26.5GHz band, bottom frequency, 64QAM
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MER —3Z. 17dBm

*¥ATTEN BdB
FEL Z@.BdEBm 18dE~r 3E6. BEGHz
DISHLAYT|LINE
136 dBm
i
R
W IYSS Iy AFI .
START 26.5@GHz STOP 37. BAGHZ
UBMW 1. BMHz SWP Z1Bms

REW 1.8MHz

Figure 226. —10MHz CBW - 26.5GHz-37.0GHz band, bottom frequency, 64QAM

Agilent Spectrum Analyzer - Swept SA
B ALIGNAUTO 11:11:40ce.

x 1 @ @ @ i
Marker 1 A 3.649000000000 GHz I Avg Type: RMS
Trig: Free Run Avg|Hold:>100/100
#Atten: 12 dB

PNO: Fast GO
IFGain:Low

Mkr1 3.649 00 GHz
-18.948 dBm

Ref Offset 324 dB
10 dBidiv. Ref 31.00 dBm
o]

N ------

Stop 3.648 GHz

Start 10 MHz
Sweep 8.000 ms (40000 pts)

#Res BW 1.0 MHz
sa STATUS

MSG

Figure 227. — 10MHz CBW - 10.0MHz-3649.0MHz band, bottom frequency, 16QAM
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Agilent Spectrum Analyzer - ACP

T P o i ALIGNAUTO 09:54:20cke. jan. U8, 2017
Ref Offset 32.40 dB Center Freq: 3.655000000 GHz Radio Std: None

(=) Trig: Free Run
IFGain:Low #Atten: 20 dB Radic Device: BTS

Ref Offset 32,4 dB
Ref 22.40 dBm

#V/BW 300 kHz

Total Carrier Power

. Lower
Carrier Power Filter c

vsc 1) Alignment Completed

Figure 228. — 10MHz CBW - 3649.0MHz-3650.0MHz band, bottom frequency, 16QAM

Agilent Spectrum Analyzer - Swept SA

TS e : ALIGN AUTO 11:14:42 de. jan. 06, 2017

Marker 1 A 3.706682667067 GHz - Avg Type: RMS
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 12 dB

Ref Offset 32,4 dB Mkr1 3.706 68 GHz

Ref 31.00 dBm -40.353 dBm

Start 3.700 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)

MsG STATUS

Figure 229. — 10MHz CBW - 3700.0MHz-13.6GHz band, bottom frequency, 16QAM
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4

#¥ATTEN BdB MKR —37. BBdBm
RL 28. BdBm 1@d B~ 24. 57GH=
DISKLAY [LINE
-13|8 dBm
D
R
AL.rR'\. LT
Y PR WU W N P R P

START 13.EBBGHz STOF ZB. BEGHz
REW 1.8MHz VEW 1.8MHz SWP ZE68ms

Figure 230. — 10MHz CBW - 13.6GHz-26.5GHz band, bottom frequency, 16QAM

¥ATTEM @dE MKR -3Z. 58d Bm
RL Z28. BdBm 18d B~ 36. BYGHz

DISKLAY | LIME
Em

R _._,,ﬂn-gl""
=N B T
Y R P nawd
START ZE6.EBGH=z STOP 27V. BBGH=z
REL 1. 8MH=z VEL 1.8MH=z SWP Z1B8ms

Figure 231. — 10MHz CBW - 26.5GHz-37.0GHz band, bottom frequency, 16QAM
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Agilent Spectrum Analyzer - Swept SA
Qi i S0 A G| : ALIGH AUTO

Marker 1 A 3.648727068177 GHz _ Avg Type: RMS
PNO: Fast G  Trig:Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 12 dB

Ref Offset 32,4 dB Mkr1 3.648 73 GHz

Ref 31.00 dBm -16.912 dBm

Start 10 MHz Stop 3.649 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)

MSG STATUS

Agilent Spectrum Analyzer - ACP

T e e EE i ALIGN AUTO 10:22:00de. jan. 06, 2017

Avg[Ho|d Number 200 Center Freq: 3.655000000 GHz Radio Std: Mone
o Trig: Free Run Avg|Hold:>200i200
IFGain:Low #Atten: 20 dB Radic Device: BTS

Ref Offset 32,4 dB

#/BW 300 kHz Sweep 20 ms
Total Carrier Power B z ACP-1IBW

Lower
dBc dBm

Carrier Power

Figure 233. — 10MHz CBW - 3649.0MHz-3650.0MHz band, bottom frequency, QPSK
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Agilent Spectrum Analyzer - Swept SA
T | ALIGN AUTD 11:13:56 de. jan. 08, 2017
Marker 1 A 12.661456536413 GHz . Avg Type: RMS
PNO: Fast G Trig:Free Run Avg|Held:>100/100
IFGain:Low #Atten: 12 dB
Mkr1 12.661 46 GHz
Ref 31.00 dBm -43.204 dBm
Start 3.700 GHz Stop 13.600 GHz
#Res BW 1.0 MHz Sweep 18.67 ms (40000 pts)
E STATUS
Figure 234.— 10MHz CBW - 3700.0MHz-13.6GHz band, bottom frequency, QPSK
¥ATTEN BdB MKR —-36. 17dBm
REL 2Z@. 8dBm 1@ B~ 24.52GH=
DISKLAY |LINE
-13|8 dBm
]
R
UL T
BT IR T TR R P o W e -
START 13.BBGH= STOP ZE. S@GHz
REW 1.B8MHz UBW 1.@8MHz SWP ZBB@ms
Figure 235.— 10MHz CBW -13.6GHz-26.5GHz band, bottom frequency, QPSK
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-—
¥ATTEM @dE MER —32Z. 17dBm
EL ZB. BdEm 1@dB~ 36. TEGH=
OISKFLAY | LIME
-13|8 dBEm
]
R -
Fuia, N ¥ St}
START Z6.5BGHz STOP 37. BAGHz
REW 1.8MHz UBKW 1. 8MH=z SWP Z18ms
Figure 236. — 10MHz CBW - 26.5GHz-37.0GHz band, bottom frequency, QPSK
Agilent Spectrum Analyzer - Swept SA
s :1 - - @ @ : ALIGH ALTO
Marker 1 A 3.167232930823 GHz . ST PR HLE
PNO:Fast GO  TH4:Free Run Avg|Held:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 3.167 23 GHz
Ref 31.00 dBm -33.067 dBm
Start 10 MHz Stop 3.650 GHz
#Res BW 1.0 MHz Sweep 8.000 ms (10000 pts)
E STATUS
Figure 237. — 10MHz CBW - 10.0MHz-3650.0MHz band, top frequency, 64QAM
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Agilent Spectrum Analyzer - ACP
R T e ! ALIGN AUTO 10:46:13de. jan, 06, 2017
Ref Offset 32.40 dB Center Freq: 3.685000000 GHz Radio Std: None
o) Trig: Free Run Avg|Hold:>200/200
IFGain:Low #Atten: 20 dB Radic Device: BTS

Ref Offset 32,4 dB
Ref 30.00 dBm

#VBW 300 kHz
Total Carrier Power 9 / 0 MHz ACP-IBW

Carrier Power [ Offset Freq nteg B dBc dBm  dB ’m  Filter

Agilent Spectrum Analyzer - Swept SA

SuicEE o | —— : ALIGN AUTO

- E=EEn
Input Mech Atten 12 dB . Avg Type: RMS
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 12 dB

Mkr1 3.701 00 GHz
Ezrfo;r_lsfutgﬂgﬁ -17.736 dBm

Start 3.701 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)

MSG STATUS.

Figure 239.— 10MHz CBW -3701.0MHz -13.6GHz band, top frequency, 64QAM
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4

¥ATTEMN BdE MKR —3E. 83dEm
EL Z8. BdBm 1AdB~ 24 . 54GHz
ODISHLAY [ LIME
-1318 dBm
o
R
o )\;ﬁmu

START 13. BEGHz STOP 2B. SEGHz
REW 1.B8MHz UBW 1. 8MH=z SWF ZEBBms

Figure 240. — 10MHz CBW -13.6GHz-26.5GHz band, top frequency, 64QAM

¥ATTEM BdEBE MER —32. EAd Em
RL ZB. AdEm 1Ad B 36, T4GHz
DISHLAY | LIMNE
—13|8 dBEm
D
R _'),}v
P
Ptk Morrriy ey
START Z&.58GH=z STOP 27. BAGH=z
RELW 1. BMH=z UEW 1. BMH=z SWP Z1@ms

Figure 241. —10MHz CBW - 26.5GHz -37.0GHz band, top frequency, 64QAM
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Agilent Spectrum Analyzer - Swept SA
s 1 @ @ @ : ALIGNALTO
Marker 1 A 3.180064251606 GHz I Avg Type: RMS
PNO: Fast GO Trig:Free Run Avg|Held:>100/100
IFGain:Low #Atten: 20 <B
Mkr1 3.180 06 GHz
Ref Offset 324 dB
Ref 31.00 dBm -33.160 dBm
Start 10 MHz Stop 3.650 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)
s STATUS.
Figure 242.— 10MHz CBW -10.0MHz-3650.0MHz band, top frequency, 16QAM
Agilent Spectrum Analyzer - ACP
T f ALIGH AUTO 10:48:55de. jan. 06, 2017
Center Freq: 3.695000000 GHz Radio Std: None
= Trig: Free Run Avg|Held:>200/200
IFGain:Low #Atten: 20 dB Radie Device: BTS
Ref Offset 32,4 dB
1LO dBidiv Ref 30.00 dBm
Center 3,695 GHz
#Res BW 100 kHz #VBW 300 kHz
Total Carrier Power 3 0.0 z ACP-IBW
Lower
Carrier Power d
MSG STATUS
Figure 243.— 10MHz CBW - 3700.0MHz-3701.0MHz band, top frequency, 16QAM
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Agilent Spectrum Analyzer - Swept SA

SO R | ALIGNAUTO

11:03:00de. jan. 06, 2017

| HEEEE
Input Mech Atten 12 dB -
Trig: Free Run

PHO: Fast GO
™ dAtten: 12 4B

IFGain:Low

Ref Offset 324 dB
Ref 31.00 dBm

]
I
I

Start 3.701 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Avg Typ
Avg[Held:> 1001100

——

e: RMS

Sweep 18.67 ms (10000 pts)

STATUS

Mkr1 3.701 00 GHz
-16.971 dBm

Stop 13.600 GHz

Figure 244 — 10MHz CBW - 3701.0MHz -13.6GHz band, top frequency, 16QAM

¥ATTEM BAdEBE MER —37. BAd Em
FL Z8. BdEm 18d B~ 23, T9GHz
DISHLAY | LIME
—132]8 dBm
D
R
I

]

START 13 . BBGHz

REW L. @&MHz VEW 1.8MHz

STOF Z6. EBGH=z
SHP ZE8ms

Figure 245.— 10MHz CBW - 13.6GHz-26.5GHz band, top frequency, 16QAM
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#ATTEN BdE MKR -3Z. 17dEm
REL Z8. @dBm l@dBs 36. 97GHz
DISHLAT | LIME
—-13]8 dEm
i}
E
Aoy PR P et =]
P, ot T P
START ZE.EHGH= STOP 37. BEGH=
REW 1.E8MH=z UBW 1.&8MH=z SWP Z18ms
Figure 246.— 10MHz CBW - 26.5GHz-37.0GHz band, top frequency, 16QAM
Agilent Spectrum Analyzer - Swept SA
- EEE RF ALIGH AUTO! 10:59:52 de. jan. 06, 2017
Marker 1 A 3.180428260707 GHz _ Avg Type: RMS
PNO: Fast (0 Trig:Free Run Avg|Hold:>100/100
IFGain:Low ™ Atten: 20 dB DeT M
Mkr1 3.180 43 GHz
Ref 31.00 dBm -32.854 dBm
Start 10 MHz Stop 3.650 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)
E STATUS
Figure 247.— 10MHz CBW - 10.0MHz-3650.0MHz band, top frequency, QPSK
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Agilent Spectrum Analyzer - ACP
QN it it S0 e G |

ALIGNAUTO

10:58:05de. jan. 08, 2017

Center Freq: 3.685000000 GHz

— Trig:Free Run
G

IFGain:Low #Atten: 20 dB

Ref Offset 32,4 dB
Ref 30.00 dBm

AvglHold:>200/200

#/BW 300 kHz

ACP-IBW

Radio Std: None

Radic Device: BTS

Filter

Figure 248.— 10MHz CBW - 3700.0MHz-3701.0MHz band, top frequency, QPSK

Agilent Spectrum Analyzer - Swept SA

el isooienca B |

ALIGN AUTO

11:03:35de. jan. 06, 2017

Input Mech Atten 12 dB -
Trig: Free Run

PNO: Fast
™ dAten: 12 dB

IFGain:Low

Ref Offset 32,4 dB
Ref 31.00 dBm

Start 3.701 GHz
#Res BW 1.0 MHz

MSG

#V/BW 3.0 MHz*

Avg Type: RMS
Avg|Hold:>10011

STATUS

00

Stop 13.600 GHz
Sweep 18.67 ms (40000 pts)

Figure 249.— 10MHz CBW - 3701.0MHz -13.6GHz band, top frequency, QPSK
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MKR -37. 32dBm

¥ATTEM BdEBE

RL Z@. BdBm 1Bd B~ 24 . 59GHz
DISKLAY | LIME
-13|8 dEm

D

E

L

WWWMMWWW w

STOFP ZG6. 5B8GH=z

START 13 . EBGH=z
VEMW L. 8MHz SWF ZEBms

REW 1.8MHz

Figure 250.— 10MHz CBW - 13.6GHz-26.5GHz band, top frequency, QPSK

MER -3Z. L7dBm

¥ATTEMN BdE

RL 268. 8dBm 18d B~ 36, 97 GH=z
DISKFLAY [LIME
—13|8 dEm

D

E

TN PP LT s mar? =]

RN RS [P Py

STOP 37. BEGHz

START Z6.SBGH=z
SWF Z18ms

REEW 1.8MHz VEMW L. 8MHz

Figure 251.— 10MHz CBW - 26.5GHz-37.0GHz band, top frequency, QPSK
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Agilent Spectrum Analyzer, - Swept SA
T e e i ALIGNAUTO

Marker 1 A 3.648818045451 GHz : L3 e
PNO: Fast o Trig:Free Run Avg[Hold:>100/100

IFGain:Low #Atten: 20 dB

Ref Offset 32,4 dB MKkr1 3.648 82 GHz

Ref 31.00 dBm -14.273 dBm

Start 10 MHz Stop 3.640 GHz
#Res BW 1.0 MHz Sweep 8.000 ms (40000 pts)

MSG STATUS

Agilent Spectrum Analyzer - ACP
T e e ; ALIGN AUTO 11:27:24de. jan. 06, 2017
VBW 300.00 kHz Center Freq: 3.657500000 GHz Radio Std: None
0 Trig: Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 32,4 dB
Ref 22.40 dBm

#VBW 300 kHz

Total Carrier Power 3mé 15, z ACP-1IBW

Lower
Carrier Power = n n Filter

= 1/File <15M,LOW,64QAM_2.png> saved

Figure 253.— 15MHz CBW - 3649.0MHz-3650.0MHz band, bottom frequency, 64QAM
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Agilent Spectrum Analyzer - Swept SA
| R e A i ALIGH SUTO
Marker 1 A 12.642646066152 GHz _ Avg Type: RMS
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 12.642 65 GHz
Ref 31.00 dBm -35.351 dBm
Start 3.700 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)
Figure 254.— 15MHz CBW - 3700.0MHz-13.6GHz band, bottom frequency, 64QAM
¥ATTEM B8dE MR —3E. EYVd BEm
FL Z28. 8dEBm 18d B~ 24 BEGH=z
DISHLAY [ LIMNE
—13{6 dBm
]
R
AL
) Mot T e e i T LS M
START 13.EBGH=z STOFP ZEB. EBGH=z
REW 1.@8MH=z WEW 1.8MH=z SWP ZEBms
Figure 255.— 15MHz CBW - 13.6GHz-26.5GHz band, bottom frequency, 64QAM
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-_—
¥ATTEM BdE MER —232. 17dBm
REL Z8. AdBm 18d B~ 36 81GH:
OISRLAY | LIME
-1318 dim
o
R
LV R " caall
MWWM\-J
STRRT Z2E6. SHGHz STOR 37 AEGH=z
REWM 1.@MHz UEW 1. 8MHz SWF Z18ms
Figure 256.— 15MHz CBW - 26.5GHz-37.0GHz band, bottom frequency, 64QAM
Agilent Spectrum Analyzer - Swept SA
e e : ALIGH AUTO! 11:28:59 de. jan. 06, 2017
Marker 1 A 3.648181204530 GHz : Avg Type: RMS
PNO: Fast GO Trig:Free Run Avg|Held:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 3.648 18 GHz
Ref Offset 32 4 dB
19 dBidiv Ref 31,00 dBm -14.411 dBm
| I R I I
VO T AR S U B B
Start 10 MHz Stop 3.649 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms {40000 pts)
E STATUS
Figure 257. — 15MHz CBW - 10.0MHz-3649.0MHz band, bottom frequency, 16QAM
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Agilent Spectrum Analyzer - ACP
TR Em e e e : ALIGH AUTO! 11:26:11 de, jan. 06, 2017
VBW 300.00 kHz Center Freq: 3.657500000 GHz Radio Std: None
5o Trig:Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 324 dB
Ref 22.40 dBm

#/BW 300 kHz #Sweep 5s
ACP-IBW

Filter

IM SG STATUS

Figure 258. — 15MHz CBW - 3649.0MHz-3650.0MHz band, bottom frequency, 16QAM

Agilent Spectrum Analyzer - Swept SA
O i R | SO A G : ALIGNAUTO

Marker 1 A 12.618637965949 GHz . Avg Type: RMS
PNO: Fast G Trig:Free Run Avg|Held:>100/100

IFGain:Low #Atten: 20 dB

MKr1 12.618 64 GHz
Ref 3100 dBm -35.299 dBm

Start 3.700 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)

MSG STATUS

Figure 259.— 15MHz CBW - 3700.0MHz-13.6GHz band, bottom frequency, 16QAM
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4

¥ATTEM @dE MR —37. BEd Em
RL Z@. BdBm 1@8dEe~ 24. B3GH=z
DISHLAY | LINE
—1318 diim
ju]
R
P
L | et TP SV LT iy
START 13. BEGHz STOP ZB. SBGHz
REW 1.8MHz VEW 1.EMH=z SWFP ZE@ms

Figure 260. — 15MHz CBW - 13.6GHz-26.5GHz band, bottom frequency, 16QAM

¥ATTEM BdE MR -322. B8d Bm
RL zZ@. BdBm 18d B~ 36. B3GH=z
DISKLAY | LIME
-13|8 dBEm
D
E
PN P P ..ud**wﬂ“ﬁ
Pty Ty N i
START Z6.SBGH=z STOP 37. BEGH=z
EEBMW 1.8MH=z VEW L. @MH=z SWP Z218ms

Figure 261. — 15MHz CBW - 26.5GHz-37.0GHz band, bottom frequency, 16QAM
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Agilent Spectrum Analyzer - Swept SA
T T B ALIGN AUTO 11:28:23 de. jan. 06, 2017

Marker 1 A 3.648818045451 GHz - Avg Type: RMS
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Ref Offset 32,4 dB Mkr1 3.648 82 GHz

Ref 31.00 dBm -14.273 dBm

Start 10 MHz Stop 3.649 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)

MSG STATUS.

Figure 262. — 15MHz CBW -10.0MHz-3649.0MHz band, bottom frequency, QPSK

Agilent Spectrum Analyzer - ACP

7 e e e f ALIGN AUTO! 11:27:24 de. jan. 06, 2017
VBW 300.00 kHz Center Freq: 3.657500000 GHz Radio Std: None

= Trig: Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 32,4 dB
1LU dBidiv Ref 22.40 dBm

#VBW 300 kHz #Sweep 55
Total Carrier Power ACP-1BW

Carrier Power

wsa|_LFile <15M,LOW,64QAM_2 png> saved

Figure 263.— 15MHz CBW - 3649.0MHz-3650.0MHz band, bottom frequency, QPSK

Test Report E172032.00 Telrad Networks Ltd. Page 147 of 191

FCC ACC M Ver1.1 05Mayl 2000



ISRAEL TESTING LABORATORIES

-
Agilent Spectrum Analyzer - Swept SA
e TV Y | g ALIGH AUTO
Marker 1 A 12.642646066152 GHz _ Avg Type: RMS
PNO: Fast G Trig:Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 12.642 65 GHz
Ref 31.00 dBm -35.351 dBm
Start 3.700 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 18.67 ms (40000 pts)
E STATUS
Figure 264.— 15MHz CBW - 3700.0MHz-13.6GHz band, bottom frequency, QPSK
¥ATTEM BdE MR —3E. B3dEm
REL Z8. @dBm 1Ad B 24 E1GH=z
OISHFLAY [ LIMNE
—13{8 dBEm
i
R
S
[ S0 T _mwww R
START 13.EBGH=z STOP ZE6. EBGH=z
REL 1. 8MH=z VEIK 1.68MH=z SWP ZEBms
Figure 265. — 15MHz CBW - 13.6GHz-26.5GHz band, bottom frequency, QPSK
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¥ATTEM BdB MR -32. 82dBm

RL Z@. BdBm 18d B~ 36. BEGH=z

ODISKFLAY | LIMNE

—-13|8 dBEm
i}
E

ey, L Avwl o M
" FTANTIN P led
START ZE.SBGHz STOP 27. BEGHz
REM 1.8MHz VEW 1. 8MHz SWP Z218ms

Figure 266.— 15MHz CBW -26.5GHz-37.0GHz band, bottom frequency, QPSK

Agilent Spectrum Analyzer - Swept SA
50 G

ALIGM AUTO

QO i 5.0 A” i |
Marker 1 A 3.193805595140 GHz

PNO: Fast )
IFGain:Low

Ref Offset 324 dB
Ref 31.00 dBm

Start 10 MHz
#Res BW 1.0 MHz

MSG

Avg Type: RMS
Avg[Hold:>100/100

Trig: Free Run
#Atten: 20 dB

Mkr1 3.193 81 GHz
-32.783 dBm

I
I
I

Stop 3.650 GHz

#VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)

STATUS

Figure 267.— 15MHz CBW -
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Agilent Spectrum Analyzer - ACP
R T e ! ALIGN AUTO 11:38:18de. jan, 06, 2017
Ref Value 20.00 dBm Center Freq: 3.682500000 GHz Radio Std: None
& Trig: Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 32,4 dB
Ref 20.00 dBm

Span 20 MHz
#VBW 300 kHz #Sweep 5s

Total Carrier Power 0 MHz ACP-IBW

Carrier Power [ Offset Freq nteg B dBc dBm  dBc dBm  Filter

Agilent Spectrum Analyzer - Swept SA
e : ALIGN AUTO 11:45:10de. jan, 06, 2017

Marker 1 A 3.701000000000 GHz | Avg Type: RMS
PNO: Fast (50 Trig: Free Run Avg|Hold: 591100

IFGain:Low #Atten: 20 dB

Mkr1 3.701 00 GHz
Eszo:;s.e(;gzd‘la dnr;\ -14.568 dBm

Start 3.701 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #/BW 3.0 MHZ* Sweep 18.67 ms (40000 pts)

MSG STATUS.

Figure 269. — 15MHz CBW - 3701.0MHz -13.6GHz band, top frequency, 64QAM
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4

#¥ATTEN HdEBE MER —3E. 83dEm
FL ZB. @dBm 18dBr Z5. BAGH=z
DISKFLAY | LIME
—1218 dBEm
il
R
Y _—
ETLLIT T RS U T s S O
START 12.EBAGH=z STOP ZE. EAGH=z
REW 1.HAMH=z VEBKW 1. BMH=z SWP ZEBm=

Figure 270. — 15MHz CBW - 13.6GHz-26.5GHz band, top frequency, 64QAM

¥ATTEMN BdE MKR —-322. BEd BEm
EL Z@. BdBm 1@d B~ 36. 98GH=
DISKFLAY [LIME
-132]8 dBm
]
R
by, i, "
mewﬂ
START ZE.EBGH=z STOP 37. BAGH=z
EEl 1.B8MH=z VB 1. 8MH=z SKWP Z18ms

Figure 271. — 15MHz CBW - 26.5GHz -37.0GHz band, top frequency, 64QAM
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Agilent Spectrum Analyzer, - Swept SA
e e ] ALTGN AUTO 11:43:40 de. jan. 06, 2017
Marker 1 A 3.176879171979 GHz : Avg Type: RMS
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 3.176 88 GHz
Ref Offset 32,4 dB
Ref 31.00 dBm -33.4056 dBm
Start 10 MHz Stop 3.650 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)
E STATUS
Figure 272.— 15MHz CBW -10.0MHz-3650.0MHz band, top frequency, 16QAM
Agilent Spectrum Analyzer, - ACP
( el ] ALIGN AUTO 11:41:37 de. jan. 06, 2017
Ref Value 20.00 dBm Center Freq: 3.692500000 GHz Radie Ste: None
oo Trig:Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 32,4 dB
Ref 20.00 dBm
#VBW 300 kHz
Total Carrier Power 7 ACP-1BWY
Lower
Carrier Power ( Filter
IMSG iFile <15M,TOP,64QAM_2.png> saved STATUS
Figure 273.— 15MHz CBW - 3700.0MHz-3701.0MHz band, top frequency, 16QAM
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Agilent Spectrum Analyzer - Swept SA
T | 1 ALIGN AUTD 11:45:42de. jan. 08, 2017
Marker 1 A 3.701247481187 GHz . Avg Type: RMS
PNO:Fast G Trig:Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 3.701 26 GHz
Ref Offset 32,4 dB
19 dBrdiv Ref 31.00 dBm -16.485 dBm
E ] ]
Start 3.701 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 18.67 ms (40000 pts)
E STATUS
Figure 274.— 15MHz CBW - 3701.0MHz -13.6GHz band, top frequency, 16QAM
¥ATTEM G@dE MR —3E6. 82d Bm
FL Z28. 8dEBm 168d B~ 24, B3GH=z
DISHLAY [ LIME
—-13]/8 dim
]
R
A L
[P TUVRASRITYIY M P e R o rEREY T I
START 13.EBGH=z STOP ZEB. EBGH=z
REW L.&rMHz VEKW 1.8MHz SHP zZEB8ms
Figure 275.— 15MHz CBW -13.6GHz-26.5GHz band, top frequency, 16QAM
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¥ATTEM @dE MR —3Z. 83d Bm
REL Z8. @dBm 18d B~ 36. 91GHz

DISHLAY | LIME
3@ dim

START ZE6.S5SBGHz STOP 37. BEGH=z
REW 1.8MHz VEW 1. 8MHz SWP Z18ms

Figure 276.— 15MHz CBW - 26.5GHz-37.0GHz band, top frequency, 16QAM

Agilent Spectrum Analyzer - Swept SA

TR TR : ALIGNAUTO

Marker 1 A 3.020082252056 GHz - Avg Type: RMS
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Mkr1 3.020 08 GH

Ref Offset 32,4 dB

E%gBidiv Ref 31.00 dBm -33.205 dBm

Start 10 MHz Stop 3.650 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)

MSG STATUS

Figure 277. — 15MHz CBW -10.0MHz-3650.0MHz band, top frequency, QPSK
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Agilent Spectrum Analyzer - ACP
T R 1 ALIGN AUTD 11:42:12de. jan. 08, 2017
Ref Value 20.00 dBm Center Freq: 3.682500000 GHz Radio Std: None
& Trig: Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 32,4 dB
Ref 20.00 dBm
#/BW 300 kHz
Total Carrier Power 0 MHz ACP-1BW
Carrier Power
= iJFile <15M,TOP,16QAM_2.png> saved
Figure 278.— 15MHz CBW - 3700.0MHz-3701.0MHz band, top frequency, QPSK
Agilent Spectrum Analyzer - Swept SA
- EEEE RF Eree e i ALIGN AUTO 11:46:16de
Marker 1 A 3.701742443561 GHz . Avg Type: RMS
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 3.701 74 GHz

Ref Offset 32,4 dB

Ref 31.00 dBm -17.367 dBm
Start 3.701 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)
E STATUS

Figure 279.— 15MHz CBW - 3701.0MHz -13.6GHz band, top frequency, QPSK
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4

¥ATTEN EdE MR —Z2E. 22dEm
RL Z@. @dBm 1@d B~ Z4. B7GHz
ODISKFLAY | LIMNE
-13]@ dBm
]
=]
l'er{
SN CTRNPITRN PRSI S TV T TR T g il
START 132.G6@GH=z STOP ZE. GEGHz
REW 1. @MH=z VEW 1. @MHz SWP ZE@ms

Figure 280. — 15MHz CBW -13.6GHz-26.5GHz band, top frequency, QPSK

¥ATTEM BdEBE MR —3Z2. EAd Em
RL Z8. AdEm 1Ad B~ 36, 74GHz
DISHLAY | LIME
—12]8 dBEm
D
R
b -y andm*”)h
- R e
STRRT ZE5.SBGH=z STOP 237. BAGH=z
REW L1.B8MH=z VEW 1.8MH=z SWP Z218ms

Figure 281.— 15MHz CBW - 26.5GHz-37.0GHz band, top frequency, QPSK
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Agilent Spectrum Analyzer, - Swept SA

O i e | S0 i o | : ALIGN AUTO

Marker 1 A 3.649000000000 GHz ; Avg Type: RMS
PNO: Fast o Trig:Free Run Avg[Hold:>100/100

IFGain:Low #Atten: 20 dB

Mkr1 3.649 00 GHz
;:ff o;qs.e&gzatta c:rE: -15.604 dBm

Start 10 MHz Stop 3.640 GHz
#Res BW 1.0 MHz Sweep 8.000 ms (40000 pts)

MSG STATUS

Agilent Spectrum Analyzer - ACP
, e e e f ALIGH AUTO! 11:57:03 de. jan. 06, 2017
Center Freq 3.660000000 GHz Center Freq: 3.660000000 GHz Radio Std: Mone
i Trig: Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 32,4 dB
Ref 30.00 dBm

#VBW 300 kHz

Total Carrier Power d z ACP-1BW

Carrier Power

MSG STATUS

Figure 283.— 20MHz CBW - 3649.0MHz-3650.0MHz band, bottom frequency, 64QAM
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Agilent Spectrum Analyzer - Swept SA

R T | ; ALIGH AUTO

Marker 1 A 12.780259506488 GHz _ Avg Type: RMS
PNO: Fast (0 Trig: Free Run Avg|Hold:>100i100
IFGain:Low #Atten: 20 dB

Mkr1 12.780 26 GHz
Ref Offset 32,4 dB
il gBldlv Reef 31se00 dBm -35.753 dBm

Start 3.700 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)

MSG STATUS

Figure 284.— 20MHz CBW - 3700.0MHz-13.6GHz band, bottom frequency, 64QAM

¥ATTEM BdB MR -36. 82dBm
RL Z@. BdBm 18d B~ 24 . BYGHz

ODISKFLAY | LIME
A dBm

START 13 . EWGH=z STOP Z6. 5BGHz
REM 1.8MHz VEW 1. 8MHz SWP ZEBEBms

Figure 285.— 20MHz CBW - 13.6GHz-26.5GHz band, bottom frequency, 64QAM
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-
¥ATTEN BdE MR —2Z. 82dEm
RL Z8. 8dEm lAdB~ 26, 9¥GH=z
DISKLAY [LIME
—13]8 dBEm
]
R o
FE RN PR Wy Lt
MMW"‘WJ
START 2E.EBGH=z STOP 27V. BBGH=z
REW 1.68MH=z UEM 1.@MH=z SWP Z1B@ms
Figure 286. — 20MHz CBW - 26.5GHz-37.0GHz band, bottom frequency, 64QAM
Agilent Spectrum Analyzer - Swept SA
N T ) ALIGNAUTO
Marker 1 A 3.649000000000 GHz , Avg Type: RMS
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Ref Offset 32,4 dB
Ref 31.00 dBm
Start 10 MHz Stop 3.649 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)
E STATUS
Figure 287.— 20MHz CBW - 10.0MHz-3649.0MHz band, bottom frequency, 16QAM
Test Report E172032.00 Telrad Networks Ltd. Page 159 of 191

FCC ACC M Ver1.1 05Mayl 2000



ISRAEL TESTING LABORATORIES

Agilent Spectrum Analyzer - ACP
( [EE R s G A B | 1 ALIGN AUTD 11:57:52de. jan. 08, 2017
Center Freq 3.660000000 GHz Center Freq: 3.660000000 GHz Radio Std: None
=) Trig: Free Run
IFGain:Low #Atten: 20 dB Radic Device: BTS

Ref Offset 32,4 dB
Ref 30.00 dBm

#Res BW 100 kHz #V/BW 300 kHz

Total Carrier Power

Carrier Power Filter

e L File <20M,LOW,64QAM_2.png> saved

Figure 288.— 20MHz CBW - 3649.0MHz-3650.0MHz band, bottom frequency, 16QAM

Agilent Spectrum Analyzer - Swept SA
e e EEeE : ALIGN AUTO

Marker 1 A 12.716897922448 GHz . Avg Type: RMS
PNO: Fast G Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Mkr1 12.716 90 GHz
Ref 31,00 dBm 236.187 dBm

pholeiime

Start 3.700 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)

MSG STATUS

Figure 289.— 20MHz CBW - 3700.0MHz-13.6GHz band, bottom frequency, 16QAM
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¥ATTEN BdE MER —36. B7dEBm
EL Z8. BdBEm 18d B~ Z24. BlGHz

DISKHLAY | LIME
3|8 diEm

START 13.BHGH=z STOP 2B. S@GHz
REW 1.8MHz UBW 1. BMH=z SWP ZG6Bms

Figure 290. — 20MHz CBW - 13.6GHz-26.5GHz band, bottom frequency, 16QAM

#¥ATTEN BdEBE MKR —22. BAd Bm
FL Z@.B@dEm 18dE~ 3E. 77iGH=z
DISKRLAY | LIME
—1318 dBm
n
R
iy Atk o M
Pty pratis et
START ZE.5H@GH=z STOP 37. BAGH=z
REW 1. BMHz UBW 1. BMH=z SWP Z1@m=

Figure 291.— 20MHz CBW - 26.5GHz-37.0GHz band, bottom frequency, 16QAM
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Agilent Spectrum Analyzer - Swept SA
| ] T e i ALIGN AUTO 11:5%:25 cie. jan. 08, 2017
Marker 1 A 3.648545113628 GHz _ Avg Type: RMS

PNO:Fast G Trig:Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Ref Offset 32,4 dB Mkr1 3.648 55 GHz

Ref 31.00 dBm -15.324 dBm

Start 10 MHz Stop 3.648 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)

MSG STATUS

Figure 292.— 20MHz CBW - 10.0MHz-3649.0MHz band, bottom frequency, QPSK

Agilent Spectrum Analyzer - ACP
i EEEE e : ALIGH AUTD 11:58:39 de. jan. 08, 2017
Center Freq 3.660000000 GHz Center Freq: 3.660000000 GHz Radio Std: None
—— Trig:Free Run
IFGain:Low #Atten: 20 4B Radio Device: BTS

Ref Offset 32,4 dB
10 dBidiv Ref 30.00 dBm
L

#V/BW 300 kHz
Total Carrier Power J z ACP-IBW

Carrier Power

WG| L File <20M,LOW, 16QAM_2.png> saved

Figure 293.— 20MHz CBW - 3649.0MHz-3650.0MHz band, bottom frequency, QPSK
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Agilent Spectrum Analyzer - Swept SA
e TV Y | g ALIGH AUTO
Marker 1 A 12.669129228231 GHz _ Avg Type: RMS
PNO: Fast G Trig:Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 12.669 13 GHz
Ref 31.00 dBm -35.227 dBm
Start 3.700 GHz Stop 13.600 GHz
#Res BW 1.0 MHz Sweep 18.67 ms (40000 pts)
E STATUS
Figure 294.— 20MHz CBW - 3700.0MHz-13.6GHz band, bottom frequency, QPSK
¥ATTEMN BdE MKR —37. BAd Bm
FL Z8. BdBEm 1Ad B~ 24 BlGH=z
DISKLAY | LIMNE
-13]8 dBm
]
R
Foy
MWMMMWWW il
START 13.E@AGH=z STOP ZEB. EBGH=z
REW 1.8mMH=z WEKW 1.B8MH=z SWP ZEBms
Figure 295.— 20MHz CBW - 13.6GHz-26.5GHz band, bottom frequency, QPSK
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¥ATTEMN BdE MKR —33. 17dEm
FL Z8. BdBEm 1@8dB- 3E. 95GH=
DISKLAY | LIMNE
-13]8 dBm
]
R
il ], A ey A-MPHM
WMMW#J
START ZE.EQAGH=z STOP 27. BBGH=z
REL 1.8MH=z VEK 1.B8MH=z SWP Z21B8ms

Figure 296.— 20MHz CBW - 26.5GHz-37.0GHz band, bottom frequency, QPSK

Agilent Spectrum Analyzer - Swept SA
Qi B i SO/ G|

ALIGNAUTO

12:19:35 du. jan. 06, 2017

EEEETE
Marker 1 A 3.160771769294 GHz

PNO:Fast GO T
IFGain:Low

Ref Offset 324 dB
Ref 31.00 dBm

Start 10 MHz
#Res BW 1.0 MHz

MSG

rig: Free Run

#Atten: 20 dB

Avg Type: RMS
Avg|Hold:>1001100

Mkr1 3.160 77 GHz
-33.177 dBm

Stop 3.650 GHz
Sweep 8.000 ms (40000 pts)

Figure 297.— 20MHz CBW - 10.0MHz-3650.0MHz band, top frequency, 64QAM
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Agilent Spectrum Analyzer - ACP

| T O e : ALIGNAUTO 12:15:35 du. jan. 06, 2017
Ref Value 23.00 dBm Center Freq: 3.680000000 GHz Radio Std: None

(=) Trig: Free Run
IFGain:Low #Atten: 20 dB Radic Device: BTS

Ref Offset 32,4 dB
Ref 23.00 dBm

#VBW 300 kHz
Total Carrier Power z ACP-IBW

Carrier Power Filter

Agilent Spectrum Analyzer - Swept SA
( REEHEE iS0[0 BE A C || ALIGN 2UTO
Marker 1 A 3.701000000000 GHz . Avg Type: RMS
PNO: Fast g0 Trig:FreeRun Avg|Hold:>100/100
Cp
IFGain:Low RAtten: 20 dB

Mkr1 3.701 00 GHz
Ref 31,00 dBm 22.621 dBm

Start 3.701 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)

MSG STATUS

Figure 299.— 20MHz CBW - 3701.0MHz -13.6GHz band, top frequency, 64QAM
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#¥ATTEMN BdE MR —26. B2dEBm
REL Z268. 8dBm 18d B~ 24, E7GH=z
DISKFLAY [LIME
=128 dBm
]
R
q,,Jrh WWMWW‘V A
START 13.EBEGH=z STOP ZE. E@AGH=z
FEW 1.8MHz VEMW 1. 8MH=z SKHP zZEBms

Figure 300.— 20MHz CBW - 13.6GHz-26.5GHz band, top frequency, 64QAM

¥ATTEN @dE MER —3Z2. 5@dBm
EL Z&. 8dBm 18d B~ 3E. BEGH=
DISKLAY | LIME

o —-13|8 dBEm

T il L R
- " I8 PP e
START ZE6.5SHGHz STOP 37. BEBGHz
REW 1.8MHz VEBW 1. BMHz SHP Z18ms

Figure 301.— 20MHz CBW - 26.5GHz -37.0GHz band, top frequency, 64QAM
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Agilent Spectrum Analyzer - Swept SA

- EEEE RF Erre e g ALIGN AUTO 12:18:56 du.

Marker 1 A 3.175514137853 GHz . Avg Type: RMS TRACE
PNO: Fast o  1rig:Free Run Avg|Held:>100/100 A
IFGain:Low #Atten: 20 dB

Ref Offset 32,4 dB Mkr1 3.175 51 GHz

Ref 31.00 dBm -33.822 dBm

Start 10 MHz Stop 3.650 GHz
#Res BW 1.0 MHz #V/BW 3.0 MHz* Sweep 8.000 ms (40000 pts)

MSG STATUS

Figure 302.— 20MHz CBW -10.0MHz-3650.0MHz band, top frequency, 16QAM

Agilent Spectrum Analyzer - ACP
d il 50 i o i ALIGN AUTO 12:16:30 du. jan. 06, 2017
Ref Value 23.00 dBm Center Freq: 3.690000000 GHz Radio Std: None
Trig: Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 32,4 dB
10 dBldiv Ref 23.00 dBm
L

#/BW 300 kHz #Sweep 9§ S

Total Carrier Power Z ACP-IBW

Lower
Carrier Power

e 1JFile <20M,HIGH,64QAM_2.png> saved

Figure 303.— 20MHz CBW - 3700.0MHz-3701.0MHz band, top frequency, 16QAM
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Agilent Spectrum Analyzer - Swept SA
T P ; ALIGNAUTO!
Marker 1 A 3.701494962374 GHz ; Avg Type: RMS
PNO: Fast G Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 3.701 49 GHz
Ref Offset 32,4 dB
10 gBiiv Ref 31.00 dBm -20.296 dBm
Start 3.701 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)
Figure 304.— 20MHz CBW - 3701.0MHz -13.6GHz band, top frequency, 16QAM
¥ATTEM BdE MR —37. LTdBm
RL ZB@. 8dBm 18d B~ 24 B2iGHz
DISKFLAY [LIME
-12]8 dEm
]
R
A oo
I birsrtn] et e oradng gt |5 ™
START 13.EBGH=z STOP ZEB. EAGH=z
REW 1.8MHz VEW 1. @MH=z SWF ZE@ms
Figure 305.— 20MHz CBW - 13.6GHz-26.5GHz band, top frequency, 16QAM
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¥ATTEN BdB MKRE —-3Z. @8d Em
RL Z8. 8dEBm 168d B~ 3E. 98GH=
DISKFLAY [LIME
-13{68 dEm
]
R
Sy, P L M
VORI AP P T
START 2E.EBGH=z STOP 27V, BEGH=z
REW 1.B@MHz UEW 1.@MHz SWF Z1B8ms
Figure 306.— 20MHz CBW - 26.5GHz-37.0GHz band, top frequency, 16QAM
Agilent Spectrum Analyzer - Swept SA
- EEEE RF lisomsEEncEla e : ALIGH AUTO 12:18:16 du.
Marker 1 A 3.175514137853 GHz . Avg Type: RMS
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 ¢B
Mkr1 3.175 51 GHz
Ref 31.00 dBm -33.153 dBm
Start 10 MHz Stop 3.650 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 8.000 ms (40000 pts)
Figure 307.— 20MHz CBW - 10.0MHz-3650.0MHz band, top frequency, QPSK
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Agilent Spectrum Analyzer - ACP
T | 1 ALIGN AUTD 12:17:18 du. jan. 06, 2017
Ref Value 23.00 dBm Center Freq: 3.680000000 GHz Radio Std: None
(=) Trig: Free Run
IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 32,4 dB
Ref 23.00 dBm
#/BW 300 kHz
ACP-IBW
Upper
Filter g Integ & dBc  db dBm  Filter
vsc iJFile <20M,HIGH,16QAM_2.png> saved
Figure 308. — 20MHz CBW - 3700.0MHz-3701.0MHz band, top frequency, QPSK
Agilent Spectrum Analyzer - Swept 5A
O i i R i [ SO Q WA G || B ALIGN AUTO!
Marker 1 A 3.701000000000 GHz | Avg Type: RMS
PNO: Fast (50 Trig: Free Run Avg[Hold:>100/100
IFGain:Low #Atten: 20 dB
Mkr1 3.701 00 GHz

Ref 31.00 JBm -28.904 dBm
Start 3.701 GHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40000 pts)
E STATUS

Figure 309.— 20MHz CBW - 3701.0MHz -13.6GHz band, top frequency, QPSK
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¥ATTEM @dE MR —36. 58d Bm
RL 28. BdBm 18d B Z24. B1GHz

DISHLAY | LIME
1318 dBm

START 13.EBGHz STOP Z26. 58GH=z
REW 1. 8MHz VEW 1. 8MHz SWP ZEBBms

Figure 310. — 20MHz CBW - 13.6GHz-26.5GHz band, top frequency, QPSK

¥ATTEMN BdE MKR —-322. 17dEBm
EL 20@. BdBm 1A@d B~ 3E6. 93GH=
DISKFLAY [LIMKE
=138 dBm
]
R
Lo T har il foin
[ st il it r ]
START 2ZE.E5@AGH=z STOP 37. BAGH=z
FEl 1.B8MH=z VB 1. 8MH=z SWP Z16ms

Figure 311.— 20MHz CBW - 26.5GHz-37.0GHz band, top frequency, QPSK

Test Report E172032.00 Telrad Networks Ltd. Page 171 of 191

FCC ACC M Ver1.1 05Mayl 2000



&l

ISR

AELTESTING LABORATORIES

Global Certifications You Can Trust

8.5 Test Equipment Used; Conducted Unwanted Emissions
Calibration
Instrument Manufacturer Model Serial Number - -
) . Next Calibration
Last Calibration
Due
MXA Signal
Analyzer Agilent N9020A MY48011785 July 26, 2015 July 26, 2017
DC block IFW 50DB-007 1-23 N/A N/A
Splitter Weinschel MY007
p 93459 1515 N/A N/A
MINI- MCL BW
Attenuator CIRCUITS S20W2+ 0919 N/A N/A
Spectrum Hp 8564E 3442A00275 | March 10,2016 | March 10, 2017
Analyzer

Test Report E172032.00

FCC ACC M Ver1.1 05Mayl 2000

Figure 312. Test Equipment Used

Telrad Networks Ltd.
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9.1

9.2

SRAELTESTING LABORATORIES

9. Radiated Unwanted Emissions

Test Specification

RSS 197, Issue 1: 2010, Section 5.7
FCC, Part 90, Subpart Z, Section 90.1323

Test Procedure

The test method was based on ANSI/TIA-603-D: 2010, Section 2.2.12
Unwanted Emissions: Radiated Spurious.

The E.U.T. operation mode and test set-up are as described in Section 2 of this
report.

For measurements between 0.009MHz-30MHz:

The E.U.T was tested inside the shielded room at a distance of 3 meters and the
E.U.T was placed on a non-metallic table, 1.5 meters above the ground. The
frequency range 0.009MHz-30MHz was scanned. The readings were maximized
by the turntable azimuth between 0-360°, and the antenna polarization.

The emissions were measured at a distance of 3 meters.

For measurements between 30.0MHz-1.0GHz:

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room at a distance of 3 meters, using peak detection mode and
broadband antennas. The preliminary measurements produced a list of the
highest emissions. The E.U.T was then transferred to the open site, and placed
on a remote-controlled turntable. The E.U.T was placed on a non-metallic table,
0.8 meters above the ground. The frequency range 30.0MHz -1.0GHz was
scanned and the list of the highest emissions was verified and updated
accordingly.

The readings were maximized by adjusting the antenna height between 1-4
meters, the turntable azimuth between 0-360°, and the antenna polarization.
The emissions were measured at a distance of 3 meters.

For measurements between 1.0GHz-37.0GHz:

The E.U.T was tested inside the shielded room at a distance of 3 meters and the
E.U.T was placed on a non-metallic table, 1.5 meters above the ground. The
frequency range 1.0GHz -37.0GHz was scanned. The readings were maximized
by the turntable azimuth between 0-360°, and the antenna polarization.

The emissions were measured at a distance of 3 meters.

The E.U.T. was replaced by a substitution antenna driven by a

signal generator. The height was readjusted for maximum

reading. The signal generator level was adjusted to obtain the

same reading on the EMI receiver as in step (a).

The signals observed in step (a) were converted to radiated power

using:

Pa(dBm) = Pg(dBm) — Cable Loss (dB) + Substitution Antenna Gain (dBd)
P4 = Equivalent Radiated Power (result).

Pg = Signal generator output level.
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The tests were performed in 2 operational frequencies: bottom and top at 5M,
10M, 15M and 20MHz CBW (64QAM modulation as the “worst case “for
radiated emission). Testing was performed with the E.U.T. transmitting
maximum power at the RF port in low population power mode.

The table below describe only the results with the highest radiation.

9.3 Test Limit
The power of any emission outside of the authorized operating frequency ranges
must be attenuated below the transmitting power (P) by a factor of at least 43 +
10 log (P) dB, yielding —13dBm.

9.4 Test Results
JUDGEMENT: Passed by 25.7 dB (56MHz Bandwidth)

Passed by 25.6 dB (10 MHz Bandwidth)
The E.U.T met the requirements of the RSS-197, Issue 1:2010, Section 5.7
specification.
For additional information see details in Figure 313 to Figure 314.
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Radiated Unwanted Emissions

Channel Freq. Antenna | Maximum Signal Cable Antenna ERP Limit | Margin
Pol. Peak Level| Generator RF| Loss Gain
Output
(MHz) | (MHz) | (V/H) | (dBuVim) (dBm) (dB) (dBd) (dBm) (@Bm) | _(dB)
7305.0 \ 545 526 1.0 10.0 -43.6 -13.0 | -30.6
7305.0 H 60.5 436 1.0 10.0 -34.6 -13.0 | -21.6
10,957.5 \ 50.7 -56.3 15 125 -45.3 -13.0 | -32.3
Bottom | 199575| H 50.7 568 15 125 45.8 -13.0 | -32.8
14,610.0 \% 52.2 -53.2 2.0 15.0 -40.2 -13.0 | -27.2
14,610.0 H 52.0 535 20 15.0 -40.5 -13.0 | -275
7395.0 \% 56.0 51.1 1.0 10.0 -42.1 -13.0 | -29.1
7395.0 H 57.1 471 1.0 10.0 -38.1 -13.0 | -25.1
11,092.5 \% 50.8 -56.3 15 12.5 -45.3 -13.0 | -32.3
Top | 970025 H 50.7 568 15 125 -45.8 -13.0 | -32.8
14,790.0 \ 52.5 529 20 15.0 -39.9 -13.0 | -26.9
14,790.0 H 52.1 -53.5 2.0 15.0 -40.5 -13.0 | -27.5
Figure 313. Spurious Radiated Emission Test Results 5 MHz CBW
Channel Freq. Antenna | Maximum Signal Cable Antenna ERP Limit | Margin
Pol. Peak Level| Generator RF| Loss Gain
Output
(MHz) (MHz) (V/H) | (dBuvim) (dBm) (dB) (dBd) (dBm) (dBm) | (dB)
7310.0 \Y 55.1 526 1.0 10.0 -43.6 -13.0 | -30.6
7310.0 H 57.0 471 1.0 10.0 -38.1 -13.0 | -25.1
10,965.0 V 50.9 -56.3 15 12.5 -45.3 -13.0 | -32.3
Bottom | 109650 | H 50.8 56.8 15 125 458 | -13.0 | -32.8
14,620.0 V 52.7 -52.9 20 15.0 -39.9 -13.0 | -26.9
14,620.0 H 521 -53.5 2.0 15.0 -40.5 -13.0 | -27.5
7390.0 \Y 54.7 -52.6 1.0 10.0 -43.6 -13.0 | -30.6
7390.0 H 57.2 471 1.0 10.0 -38.1 -13.0 | -25.1
11,085.0 \Y 51.1 -55.9 15 125 -44.9 -13.0 | -31.9
Top | 110850| H 50.6 56.8 15 125 -45.8 -13.0 | -32.8
14,780.0 \Y 52.8 -52.9 2.0 15.0 -39.9 -13.0 | -26.9
14,780.0 H 52.5 531 20 15.0 -40.1 -13.0 | -27.1
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Figure 314. Spurious Radiated Emission Test Results 10 MHz CBW
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9.5 Test Instrumentation Used; Spurious Radiated Emission
Instrument Manufacturer Model Serial No. Last Calibration | Next Calibration
Date Due
EMI Receiver HP 85422E 3906A00276 March 3, 2016 March 3, 2017
RF Filter Section HP 85420E 3705A00248 March 3, 2016 March 3, 2017
Spectrum Analyzer HP 8564E 3442A00275 March 10, 2016 March 10, 2017
EMI Receiver R&S ESCI7 100724 February 29, 2016 March 1, 2017
Spectrum Analyzer HP 8593EM 3536A00120AD! | March 10, 2016 March 10, 2017
. September 12, September 12,
Active Loop Antenna EMCO 6502 9506-2950 2016 2017
Antenna Biconical EMCO 3104 2606 March 24, 2016 March 24, 2017
Antenna Log ] )
Periodic EMCO 3146 9505-4081 April 23, 2016 April 23, 2017
Horn Antenna
1G-18G ETS 3115 29845 May 19, 2015 May 19, 2018
Horn Antenna
18G-26G ARA SWH-28 1007 March 30, 2014 March 30, 2017
Hozfgézgeg“a OSR Electronics | PE9850R-20 |  J202021732 February 1,2015 | March 31, 2018
MicroWave System HP 83006A 3104A00589 July 20, 2016 July 20, 2017
Amplifier
Low noise amplifier Mite ozcﬁ)izgciéo- i July 20, 2016 July 20, 2017
1GHz-18GHz g . y b, y b,
Semi Anechoic Civil ETS s81 SL 11643 N/A N/A
Chamber
Antenna Mast ETS 2070-2 - N/A N/A
Turntable ETS 2087 - N/A N/A
Mast & Table
Controller ETS/EMCO 2090 9608-1456 N/A N/A

Figure 315. Test Equipment Used Spurious Radiated Emission 5MHz and 10 MHz Bandwidth
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10.1

10.2

10.3

10.4

10. Receiver Spurious Emissions

Test Specification

RSS 197, Issue 1: 2010, Section 5.8
RSS Gen, Issue 4:2014, Section 7.1.3

Test Procedure

The E.U.T. antenna terminal was connected to the Spectrum Analyzer through,
an appropriate coaxial cable, and DC block. (total loss= 4.0 dB).

Scanning was performed between 10MHz until 20.0GHz.

2 ports were tested.

Test Limit

Receiver spurious emissions shall not exceed -57.0dBm below 1.0 GHz, and
-53.0dBm above 1.0 GHz at the antenna connector.

Test Results
JUDGEMENT: Passed

The E.U.T met the requirements of RSS 197, Issue 1: 2010, Section 5.8 and
RSS Gen, Issue 4:2014, Section 7.1.3 specification.

For additional information see details in Figure 316 to Figure 319.
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Agilent Spectrum Analyzer, - Swept SA
SOICEET NG | 7 ALIGN AUTO

03:36:36 du. jan. 06, 2017

Y PR T
Marker 1 A 3.185382884572 GHz ; Avg Type: RMS
PNO: Fast o Trig:Free Run Avg[Hold:>100/100

IFGain:High #Atten: 0 dB

Ref Offset4 dB
Ref -16.00 dBm

Start 10 MHz

Mkr1 3.185 4 GHz
-83.569 dBm

Stop 13.600 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 24.00 ms (40000 pts)

MSG STATUS

Figure 316. 10MHz-13.6GHz band, Port A

¥ATTEM BdE MR -B5S. 83dBm
RL —-E. BdBm 1Ed B~ 14. Z88GH=z

ODISKLAY
2 d

LIME
=57 m

)

START 13 EBBAGH=z STOP Z20. BBEGH=z
REW 1.8MHz VEMW L. 8MHz SWP 138ms

Figure 317. 13.6GHz — 20.0GHz band, Port A
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Agilent Spectrum Analyzer - Swept SA
O B e EE T i ALIGNAUTO
Marker 1 A 7.395330383260 GHz . Avg Type: RMS
PNO: Fast ) 1rig:Free Run Avg|Held:>100/100
IFGain:High #Atten: 0 dB
Mkr1 7.395 3 GHz
Ref Offset 4 dB
Ref -16.00 dBm -87.999 dBm

Start 10 MHz Stop 13.600 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 24.00 ms (40000 pts)

MSG STATUS

Figure 318. 10MHz-13.6GHz band, Port B

¥ATTEN BdE MR —BE. 5EdBm
RL —-&. BdEm 1Ad B~ 14. BLEGHz

DISKLAY | LIME
578 dBm

START 13.E@AGHz STOF Z0. BBBGHz
REW 1. BMH=z VEBW 1. B8MHz SWP 138ms

Figure 319. 13.6GHz — 20.0GHz band, Port B
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10.5 Test Instrumentation Used; Receiver Spurious Emissions

Calibration
Instrument Manufacturer Model Serial Number —
(. Next Calibration
Last Calibration
Due
MXA Signal
Analyzer Agilent N9020A MY 48011785 July 26, 2015 July 26, 2017
DC block JFW 50DB-007 1-23 N/A N/A
Spectrum Analyzer HP 8564E 3442A00275 | March 10, 2016 | March 10, 2017
Figure 320. Test Equipment Used Radiated Transmitted Unwanted Emissions
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11. Antenna Gain/Information

15 dBi antenna gain

4000D-F335

BROADBAND TECHNOLOGIES

3300-3800MHz CPE Antenna
(Vertical and Horizontal Polarization)

The 4000D-F35 is a broadband, dual polarized, dual port. Emphasis has

been placed on rugged mechanical

construction, styling, small

dimensions plus superior electrical performance. This antenna is designed

to meet the most stringent environmental conditions.

Features:

e Good radiation patterns.

e Wide bandwidth stable gain across the band.
e Flying leads allowing easy connection to CPE.
°

UV Stabilized radome.

Applications:

e WIMAX or LTE patch antenna
e 2x2 and 4x2 MIMO application

Electrical specifications:
Frequency Range:

Gain:

Return Loss:

Polarization:

Isolation:

Front to Back Ratio:
Horizontal 3dB BW:

Vertical 3dB BW:

Power handling:

Mechanical Specifications:

Connector Type:
Connector Location:
Dimensions (LxWxD):
Weight:

Radome:

Test Report E172032.00

FCC ACC M Ver1.1 05Mayl 2000

Telrad Networks Ltd.

3300MHz - 3800MHz
15+1 dB1

<-10dB

Vertical and Horizontal
>28 dB

>25dB

36°

24°

S50W

2 x MCX Male

Flying Lead, Back Side
203 x 203 x 25 mm
0.428kg

UV-Stabilized PC
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12. APPENDIX A - CORRECTION FACTORS

12.1  Correction factors for

Test Report E172032.00

FCC ACC M Ver1.1 05Mayl 2000

RF OATS Cable 35m

ITL #1784
Frequency ( MHz) Cable loss (dB)
10.0 0.3
20.0 0.2
50.0 -0.1
100.0 -0.6
200.0 -1.2
500.0 -2.3
1000.0 -3.6
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12.2 Correction factors for RF OATS Cable 10m

ITL #1794
Frequency(MHz) | Cable loss(dB)
10.0 -0.3
20.0 -0.3
50.0 -0.5
100.0 -0.7
200.0 -1.1
500.0 -1.8
1000.0 -2.7
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12.3 Correction factors for

Test Report E172032.00
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Model:

biconical antenna — ITL # 1356

EMCO 3110B

Serial N0.:9912-3337

AF
Frequency [MHz] [dB/m]
30.0 14.18
35.0 13.95
40.0 12.84
45.0 11.23
50.0 11.10
60.0 10.39
70.0 9.34
80.0 9.02
90.0 9.31
100.0 8.95
120.0 11.53
140.0 12.20
160.0 12.56
180.0 13.49
200.0 15.27
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12.4  Correction factors for log periodic antenna

Model: EMCO 3146
Serial No.: 9505-4081

ITL #1349

AF
Frequency [MHZz] [dB/m]
200.0 11.47
250.0 12.06
300.0 14.77
400.0 15.77
500.0 18.01
600.0 18.84
700.0 20.93
800.0 21.27
900.0 22.44
1000.0 24.10
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12.5 Correction factors for Active Loop Antenna
Model 6502 S/N 9506-2950
ITL # 1075:
f(MHz) MAF(dBs/m) AF(dB/m)
0.01 -33.1 18.4
0.02 -37.2 14.3
0.03 -38.2 13.3
0.05 -39.8 11.7
0.1 -40.1 11.4
0.2 -40.3 11.2
0.3 -40.3 11.2
0.5 -40.3 11.2
0.7 -40.3 11.2
1 -40.1 11.4
2 -40 11.5
3 -40 11.5
4 -40.1 11.4
5 -40.2 11.3
6 -40.4 11.1
7 -40.4 11.1
8 -40.4 11.1
9 -40.5 11
10 -40.5 11
20 -41.5 10
30 -43.5 8
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12.6 Correction factors for

Horn ANTENNA
Model: 3115

Antenna serial number: 6142

3 meter range

ITL # 1352
f(GHz) | AF(dB/m) | GA(dB)
0.75 25 3
1G 235 7
1.5G 26 8
2G 29 7
2.5G 27.5 10
3G 30 10
3.5G 31.5 10
4G 32.5 9.5
4.5G 32.5 10.5
5G 33 10.5
5.5G 35 10.5
6G 36.5 9.5
6.5G 36.5 10
7G 37.5 10
7.5G 37.5 10
8G 37.5 11
8.5G 38 11
9G 37.5 11.5
9.5G 38 11.5
10G 38.5 115
10.5G 38.5 12
11G 38.5 12.5
11.5G 38.5 13
12G 38 13.5
12.5G 38.5 13
13G 40 12
13.5G 41 12
14G 40 13
14.5G 39 14
15G 38 15.5
15.5G 37.5 16
16G 37.5 16
16.5G 39 15
17G 40 15
17.5G 42 13.5
18G 42.5 13
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12.7 Correction factors for Horn Antenna

Model: SWH-28
at 1 meter range.

Frequency, MHz Measured antenna factor, dB/m 1)
18000 33.0
18500 32.9
19000 33.1
19500 33.3
20000 33.6
20500 33.6
21000 334
21500 33.8
22000 33.7
22500 33.9
23000 34.8
23500 34.5
24000 34.2
24500 34.8
25000 34.4
25500 35.2
26000 35.9
26500 36.0
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12.8 Correction factors for Horn Antenna Ka Band

Model: PE9850R-20
Serial No: J202021732

Antenna Factor(dB/m)
F.Y
©
o

26.0 28.0 30.0 32.0 34.0 36.0 38.0 40.0
Frequency(GHz)

Frequency(GHz) | Gain(dB) | Antenna Factor(dB/m)
26.50 18.80 39.87
27.85 19.18 39.93
29.20 19.53 39.99
30.55 19.83 40.08
31.90 2012 | 40.17
3325 20.37 40.28
34.60 2060 | 40.39 |
35.95 20.82 40.50 |
37.30 21.05 40.59
38.65 21.20 40.75
40.00 21.34 40.91
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Frequency | Low Signal Gain (dB) | Moise Figure | Supply Current
£20.0 GHz 47.7 2.9 di 0.37A
20.5 GHz 50.1 2.9dB 0.37A
| 21.0 GHz 50.5 2.9 dB 0.37A
21.5 GHz 51.2 2.9 dB 0.37A
22.0 GHz 50.8 2.9 dB 0.37A
24.5 GHz 50.4 2.9 dB 0.37A
23.0 GHz 50.0 2.9 dB 0.37A
. 23.5 GHz 50.0 2.9 dB 0.37A
24.0 GHz 50.0 2.9 db _ 0.37A
24.5 GHz 50.6 2.9 db 0,374
25.0 GHz 51.3 2.9 dB 0.37A
25.5 GH=z 51.5 2.9 dB 0.37A
26.0 GHz 52.0 2,948 0.37A
26.5 GHz 51.5 ! 2.9d8 0.374
27.0 GHz 52.2 2.9 d8 0.37A
27.5 GHz 52.5 23d8 0.374
28.0 GH=z 52.1 2.9d8 0,374
28.5 GHz 51.8 2.9 d8 0.37A
29.0 GHz | 52.0 4.9 d8 0.374
29.5 GHz 52.2 2.9 dB 0.37A
30.0 GHz 52.0 2.9 dB 0.374
30.5 GHz 51.5 2.9 dB 0.37A
31.0 GHz 51.3 2.9 dB 0.37A
31.5 GHz 50.5 2.9 dB 0.374
32.0 GHz 49.3 2.9 dB 0.37A
32.5 GHz _ 49.2 2.9 dB 0.37A
33.0 GH= 48.2 2.9d8 0.37A
33.5 GHz 48.5 2.9 dB 0.37A
34.0 GHz 47.7 2.9 dB 0.37A
34.5 GHz 48.1 2.9 dB 0.37A
35.0 GHz 47.9 2.9 dB 0.37A
35.5 GHz 48.2 2948 | 0.37A
36.0 GHz 47.8 2.9 dB 0.37A
36.5 GHz 48.4 2.9dB 0.37A
37.0 GHz ) 48.3 2.9 dB 0.37A
37.5 GHz 48.6 2.9d8 0.37A
38.0 GHz 47.8 2.9 48 _0.37A
38.5 GHz 47.0 2.9 dB 0.37A
39.0 GHz 47.1 2.9 d8 0.37A
. 39.5 GHz 47.1 £.9 dB 0.37A
| 40.0 GHz 48.3 2.9 dB 0.374
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12.9 Correction factor for RF CABLE for Semi Anechoic

Chamber
ITL #1841

Ust

NOTES:

1. The cable is manufactured by Commscope

FREQ | LOSS
(MHz) | (dB)
10000 |15
20000 |21
30000 | 2.7
40000 | 3.1
50000 |35
6000.0 | 4.1
7000.0 | 46
8000.0 | 4.9
90000 | 5.7
10000.0 | 5.7
110000 | 6.1
120000 | 6.1
130000 | 6.2
140000 | 6.7
15000.0 | 7.4
160000 | 7.5
170000 | 7.9
18000.0 | 8.1
19000.0 | 8.8
20000.0 | 9.1

2. The cable type is 0623 WBC-400, serial # G020132 and
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