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Competences and guarantees

DEKRA Certification Inc. is a testing laboratory accredited by A2LA (The American Association for Laboratory
Accreditation), to perform the tests indicated in the Certificate 2764.01.

DEKRA Certification Inc. is a laboratory with a measurement facility in compliance with the requirements of Section
2.948 of the FCC rules and has been added to the list of facilities whose measurements data will be accepted in
conjunction with applications for Certification under Parts 15 or 18 of the Commission's Rules. Registration Number:
2764.01.

DEKRA Certification Inc. is a laboratory with a measurement site in compliance with the requirements of RSS 212,
Issue 1 (Provisional) and has been added to the list of filed sites of the Canadian Certification and Engineering
Bureau. Reference File Number: 23595-1.

In order to assure the traceability to other national and international laboratories, DEKRA Certification Inc. has a
calibration and maintenance program for its measurement equipment.

DEKRA Certification Inc. Guarantees the reliability of the data presented in this report, which is the result of the
measurements and the tests performed to the item under test on the date and under the conditions stated on the report
and, it is based on the knowledge and technical facilities available at DEKRA Certification Inc. at the time of
performance of the test.

DEKRA Certification Inc. is liable to the client for the maintenance of the confidentiality of all information related to
the item under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Certification Inc.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written permission of
DEKRA Certification Inc.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous written
permission of DEKRA Certification Inc. and the Accreditation Bodies.

Uncertainty
Uncertainty (factor k=2) was calculated according to the DEKRA Certification Inc. internal document PODTOOO.

Usage of samples

Samples undergoing test have been selected by: the client

Sample S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception

02209.002 CPE9000-PRO-1D-3.x WLTMS-110_B48 GMK171204000024 05/11/2018

Auxiliary elements used with the sample S/01:

Control N° Description Serial N° Date of reception

02209.004 POE AC adapter NA NA 05/11/2018

1. Sample S/01 has undergone following test(s).
All Conducted tests indicated in appendix A and all Radiated tests indicated in appendix A.
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DEKRA Certification, Inc.
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Test sample description
3.5GHz CBSD indoor/outdoor unit with supporting LTE band 48.

D DEKRA

Product specification Description Yes/No
Base Station Class Wide area Base Station (Macro Cell) Yes
Medium Range Base Stations (Micro Cell) No
Local area Base Station (Picocell) No
Home Base Station (Femtocell) No
Category of CBSD Category A No
Category B Yes
Type of Installation Professional Installation Yes

Power supply voltage | 56 V DC

RF Test Tool Software | SQN Debug tool

of CBS
TX Frequency 10MHz: 3555 MHz — 3695 MHz
20MHz: 3560 MHz — 3690 MHz
RX Frequency 10MHz: 3555 MHz — 3695 MHz

20MHz: 3560 MHz — 3690 MHz

Maximum Output Power | 23dBm

to Antenna (dBm)
Maximum 99% 20 MHz
Occupied Bandwidth
(MHz)

Type of Modulation QPSK
16QAM -
64QAM e
256QAM _

Antenna Information Gain: 15 dBi

# of output port: 1 # of input port: 2

MIMO Information # of output ports transmitting in same polarization: 0 (The
unit transmit on 1 port and receive in 2 cross-polarized ports)
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D DEKRA

Identification of the client
Telrad Networks Ltd.
1 Bat Sheva Street, P.O.B. 6118, Lod 711600, Israel

Testing period

The performed test started on 05/14/2018 and finished on 10/29/2018.
The tests have been performed at DEKRA Certification, Inc.

Environmental conditions

In the control chamber, the following limits were not exceeded during the test:

1o
Temperature m;& :%3)55 0((::

. - Min. =20 %
Relative humidity Max. = 75 %

In the semi-anechoic chamber, the following limits were not exceeded during the test.

Min.=15°C

Temperature Max. = 35 °C

. .- Min. =20 %

Relative humidity Max. = 75 %
Min. = 860 mbar

Air pressure

Max. = 1060 mbar

In the chamber for conducted measurements, the following limits were not exceeded during the test:

Temperature Min. =15°C
Max. = 35°C

Relative humidity Min. =20 %
Max. =75 %

Air pressure Min. = 860 mbar

Max. = 1060 mbar
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D DEKRA

Modifications to the reference test report

It was introduced the following modifications in respect to the test report number 2209ERM.002A4 related with the same
samples, in the next clauses and sub-clauses:

Clauses / Sub-clauses

Modification

Justification

Section 96.41 Subclause (b) Maximum
effective isotropic radiated power
(EIRP)

Section 96.41 Subclause (b). Maximum
Power Spectral Density (PSD)

Section 96.41 Subclause (e). Spurious
Emissions at Antenna Terminals

The measurement unit in the result
tables was changed according to the
requirements.

The measurement unit in the result
tables was changed according to the
requirements.

The measurement unit in the result
tables was changed according to the
requirements.

As per FCC requirement, the unit of
the output signal level must be in
dBm/10 MHz

As per FCC requirement, the unit of
the output signal level must be in
dBm/MHz

As per FCC requirement, the unit of
the output signal level must be in
dBm/MHz

This modification test report cancels and replaces the test report 2209ERM.002A4.

Remarks and comments

1; The tests have been performed by the technical personnel: Koji Nishimoto and Sravani Gollamudi.

2: Used instrumentation:

Conducted Measurements

No. Description Last Cal. Date Cal. Due date

1. EMI Test Receiver Rohde & Schwarz ESR7 2017/03 2019/03

2. Spectrum analyzer Rohde & Schwarz FSV40 2017/03 2019/03

Radiated Measurements

No. Description Last Cal. date Cal. due date
Semi anechoic Absorber Lined Chamber Frankonia

1. SAC 3 plus “L” N/A N/A

2. BiconicalLog antenna ETS LINDGREN 3142E 2017/03 2020/03

3 goHusze-rldge Waveguide Horn antenna 750 MHz-18 2017/03 2019/03

4. Spectrum analyzer Rohde & Schwarz FSV40 2017/03 2019/03

5. Double Ridge Horn Antenna 18 — 40 GHz 2016/12 2018/12
RF pre-amplifier 30 MHz-6 GHz Bonn Elektronik

6. BLMA 0360-01N 2017/05 2019/05
RF pre-amplifier 1-18 GHz Bonn Elektronik BLMA

7. 0118-2A 2017/05 2019/05
RF Pre-amplifier 18-40 GHz Bonn Elektronik

8. BLMA1840-1M 2017/05 2019/05

9. Rohde & Schwarz EMC32 software N/A N/A
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Testing verdicts

Not applicable ........cooveiiiiiic e : N/A
PaSS ... : P
FAIl oo e : F
NOE MEASUIEA .....oviiiiiieirieicic s : N/M
1. CBSD
FCC PART 96 PARAGRAPH VERDICT
Section 96.41 Subclause (b) Maximum effective isotropic radiated power (EIRP) P
Section 2.1046 Conducted output power P
Section 2.1049 99% OBW and -26 dB Bandwidth P
Section 96.41 Subclause (b) Maximum Power Spectral Density (PSD) P
Section 96.41 Subclause (g) Peak-to-Average Power Ratio (PAPR) P
Section 2.1051 and 96.41 Subclause(e) 3.5 GHz Emissions and Interference Limits P
Section 2.1051 and 96.41 Subclause (e) Spurious Emissions at Antenna Terminals P
Section 2.1053 Radiated Spurious Emission P
Section 2.1055 Frequency Stability P
Report No:
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Appendix A — Test result (CBSD as per FCC Part 96)
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DEKRA Certification, Inc.
405, Glenn Drive Suite 12

Sterling, Virginia, USA.

TEST CONDITIONS

Power supply (V):

Vhominal =56 Vdc
Type of power supply = DC voltage from power on Ethernet (POE).
Type of antenna = External antenna

Declared Gain for antenna (maximum) = +15 dBi

TEST FREQUENCIES:
10 MHz BW (50 RB):
Lowest Channel (3555 MHz) / Middle Channel (3625 MHz) / Highest Channel (3695 MHz)

20 MHz BW (100 RB):
Lowest Channel (3560 MHz) / Middle Channel (3625 MHZz) / Highest Channel (3690 MHz)

We have tested with minimum, half, and maximum number of RBs for both 10 MHz and 20 MHz BWs and identified that the
worst case is using full RBs. All the tests were performed by using the full RBs.

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room.

The results and plots below show the worst results obtained for the different modulations.

EMI Test Receiver
/ Signal Analyzer

DUT

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance of 3 m for
the frequency range 30-1000 MHz (Bilog antenna) and at a distance of 1m for the frequency range 1-40 GHz (1 GHz-18 GHz
and 18 GHz-40 GHz Double ridge horn antennas).

For radiated emissions in the range 1-40 GHz that is performed at a distance closer than the specified distance, an inverse
proportionality factor of 20 dB per decade is used to normalize the measured data for determining compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and orientation
was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height was varied from 1 to 4
meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

The results and plots below show the worst results obtained for the different modulations.
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Radiated measurements setup f <1 GHz

D DEKRA
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DEKRA Certification, Inc.
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Sterling, Virginia, USA.

Section 96.41 Subclause (b). Maximum effective isotropic radiated power (EIRP)

Section 2.1046. Conducted Output Power

The procedure in Section 5.2 of ANSI C63.26-2015 is acceptable for performing power measurements. Measurements can be
made using either a peak or average (RMS) detector, as long as the appropriate procedure is followed. The RMS detector was
used for the measurement at each frequency with following the procedure stated in the Section 5.2.4.4.2 of ANSI C63.26-2015.
The modification to the method is using maxhold with waiting for the sufficient time in the conservative way instead of
averaging in 100 traces.

The maximum effective isotropic radiated power (EIRP) and maximum Power Spectral Density (PSD) of any CBSD and End
User Device must comply with the limits shown in the following table.

Device Maximum EIRP (dBm/10 MHz) Maximum PSD (dBm/MHz)
End User Device 23 n/a
Category A CBSD 30 20
Category B CBSD a7 37

The maximum equivalent isotropically radiated power (e.i.r.p.) is calculated by adding the declared maximum antenna gain

(dBi) and 10 log (1/duty cycle) was added in RF level offset to get the accurate measured power level in the average power
measurement.

The duty cycle correction = 10 log (1/0.4) = 3.98 (dB)

RESULTS
10MHz BW
Lowest frequency Middle frequency Highest frequency
3555 MHz 3625 MHz 3695 MHz
Conducted Output Power (dBm/MHz) 22.97 22.75 22.92
Maximum declared antenna gain (dBi) 15.00 15.00 15.00
Maximum EIRP (dBm /10 MHz) 37.97 37.75 37.92
Measurement uncertainty (dB) <+0.95
Report No:
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DEKRA Certification, Inc.
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20MHz BW

D DEKRA

Lowest frequency Middle frequency Highest frequency
3560 MHz 3625 MHz 3690 MHz
Conducted Output Power 20.26 20.30 20.02
(dBm/10 MHz)
Maximum declared antenna gain (dBi) 15.00 15.00 15.00
Maximum EIRP (dBm/10 MHz) 35.26 35.30 35.02
Measurement uncertainty (dB) <+0.95
Reference table with 20 MHz integration
Lowest frequency Middle frequency Highest frequency
3560 MHz 3625 MHz 3690 MHz
Conducted Output Power
(dBm20 M) 22.97 22.84 22.63
Maximum declared antenna gain (dBi) 15.00 15.00 15.00
Maximum EIRP (dBm/20 MHz) 37.97 37.84 37.63
Measurement uncertainty (dB) <+0.95

VERDICT: PASS

(See next plots)
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DEKRA Certification, Inc.
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Sterling, Virginia, USA.

10MHz BW

Lowest Channel (3555 MHZ)

Ref Lewal 40,00 dem

Ns

ATt 2ode & SWT

> DEKRA

Offest 25,28 df & RBW L M-z

Ls = ¥YBW 3 M-z Mode suto Sweep  Input 1 AC

1B Yiew

20 dem

20 dem

10 ditm

o dem

-10 dBm

Bl Bz

-0 dam

-0 dBirm

-a0 dibm

CF 3.553 GHz

1000 pts

Span 20.0 MHz

[channel Power

Bandwidth 10,00 MHz

Power 22,97 dBm

T Total 22,97 dBm

Middle Channel (3625 MHz)

Ref Level 4C.00 dEm

Fo

Att 30 dB s SWT

Offset 26.20 dB & RBW 1 MHz

L= & VYBW 3 MHz Mode Auvio Sweep  Input 1 AC

12m View

20 dBm

20 ditrm

10 dBm

L dem

-10 dBm

=20 dRAm

-30 dBm

-4 B

-30 dBm

CF 3.625 CH=

1000 pts

Span 20.0 MHz

hannel Powear
Bandwidth 10,00 MHz

Power 22,75 dBm

Tu Total 22,75 dBm
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Highest Channel (3695 MHz)

Ref Lewel 4C.00 dBm

S

Akt 20 dE & SWT

B DEKRA

Offset 25.23 dB « RBW 1 MHz

L= & VYBW 3 MHz Mode Auto Sweep  Input 1 AC

12m Viewr

20 dBm

20 dBm

10 dBm

C dem

-10 dBm

-20 dBm: -

=30 dfm

-40 dBm

-30 dBm

CF 3.6035 GH=

1000 pts Span 20.0 MHz

hannel Power
Bandwidth 10,00 MHz

Tw Total 22,92 dBm

Power 22,92 dBm

20MHz BW

Lowest Channel (3560 MHz)

Ref Level 40.00 dém

PS

Attt a0 dB & BWT

Offset 26.28 d&é & RBW 1 MHz

£z @ VBW 2MMH: Mode Auto Sweep Input 1 AC

1Em Yiaw

30 dém

20 dBm

10 dBm

0 dim

-10 dBm

-20 dBm

=30 dBm

=40 dBm

<50 cBm

CF 3.56 GHZ

1000 pts

Span 40.0 MHz

[channel Power

Bandwidth 10.00 MHz

Power 20.26 dBm T« Total 20.26 dBm
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Middle Channel (3625 MHz)

Ref Level 40.00 dBm
ALt
PS5

Offset 26.30 dB & REBW 1 MH:z

30 de = EWT §s5 ® VBW 3IMHz Mode Auto Swaep

B DEKRA

Input 1 AC

O1Rm Yiew

30 dém

20 dBm

10 dBrm

0 dbm

-10 dBm

-20 dem

-30 dém

-40 dBm

-50 dim

| CF 3.625 GHz 1000 pts

Span 40.0 MHz

GChannel Power

Bandwidth 10.00 MHz Power 20.30 dEm

Tw Total Z0.20 dBm

Highest Channel (3690 MHz)

Ref Level 40.00 dam
ALt
PS5

Offset 26.33 dé & RBW 1 MHz

30 db & BWT 5c & VBW 3 MHz Mode Auto Swesp

Input 1 AC

0 1Rm Yiew

30 dém

20 dBém

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBmn

CF 3.69 GHz

1000 pts

span 40.0 MHz

[channel Power

Bandwidth 10,00 MHz

Power 20,02 dBm

T Total 20,02 dBm
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20MHz BW (Reference only)

Lowest Channel (3560 MHz)

Ref Level 40.00 dBm Offset 2528 dB & RBW 1 MHz
At A0 dB & BWT Lz @ VAW 2 WMHz Mode auto Sweep  Input 1 &C
F=

1Em Wisw

30 dBm

20 dRm

10 diém

0 dBm

-10 dém

-20 dém S—

-30 d&ém

-40 dBm

=50 di&m

CF 3.56 GHz 1000 pts Span 40.7 MHz
| Channel Power

Bandwidth 20,00 MHz Power 2297 dBm Tw Total 22,97 dBm
™r

Middle Channel (3625 MHz)

Ref Level 40.00 d&m Offset 25.30 dBé & RBW 1 MHz

Alt 30 db & SWT Ss @ VBW 3 MH: Mode Auto Sweep  Input 1 AC
s

@ 1Rm View

30 dBm

20 dBm

10 dim

0 dem

-10 dBm

-20 dBm

30 okm

-40 dBm

<50 dBm

GF 3,625 GHZ 1000 pts Hpan 40.7 MHz
|[channel Pover

Bandwidth 20.00 MHz Power 22.84 dBm Tx Total 22.84 dBm
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Highest Channel (3690 MHz)

Ref Level 40.00 d8m Offset 26.23 db & RBW 1 MHz
Alt 30 dBb & BWT Ez @ VBW 2 MHz Mode Auto Sweep  Input 1 AC
FS

0 1Rm Yiaw

30 dBm

20 dim

10 dBm

0 gBm

=10 dem

=20 dBm

-30 dBm

=40 dlBm

<50 dBm

CF 3.69 GHz 1000 pts Span 4.7 MHz
’Chanml Power

Bandwidth 20,00 MHz Power 22.63 dBm Tx Total 22.63 dBm
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D DEKRA

Section 2.1049. 99% OBW and -26 dB Bandwidth

The 99% occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper frequency limits,

the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a given emission shall be
measured.

The -26 dB Bandwidth is the bandwidth of the signal between two points, one below the carrier center frequency and one
above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB from the peak of the carrier.

The 99% occupied bandwidth and the -26 dB bandwidth were measured directly using the built-in bandwidth measuring option
of signal analyzer with following the procedure stated in the Section 5.4.4 of ANSI C63.26-2015.

RESULTS
10MHz BW
Lowest frequency Middle frequency Highest frequency
3555 MHz 3625 MHz 3695 MHz
99% OBW (MHz) 9.38 9.22 9.28
-26 dB Bandwidth (MH2z) 12.07 11.52 11.52
Measurement uncertainty (kHz) <+8.33
20MHz BW
Lowest frequency Middle frequency Highest frequency
3560 MHz 3625 MHz 3690 MHz
99% OBW (MHz) 18.35 18.00 18.12
-26 dB Bandwidth (MHz) 20.72 20.78 20.78
Measurement uncertainty (kHz) <+ 8.33
VERDICT: PASS
(See next plots)
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10MHz BW

oBwW

Lowest Channel (3555 MHz)

Ref Laval 43.24 dBm Offsel 26.22 dB & RBW 300 kHz
Al 25 0B & BWT 5@ VBW 1L MHz  Mode Auto Sweep  Input 1 AC
=]
0 1Pk view
40 dem M1[1] -3.72 dBm
22030000 GHz
Ukl:l: =151 Q.380000000 MHz

30 dEm

20 dem

W

10 dBm

0 dBm - -

=10 clBm

=20 cBm

-30 dBm

=40 dBm

=50 cBm

FCF 3.5a3 GHz 1000 pts Span 20.0 MHz
— #

Middle Channel (3625 MHz)

Ref Level 43.24 dBm Offset 25.30 db & RBW 300 kHz
Att 35 de & BWT S5 @ VBW 1MHz Mode suto Sweep Input 1 AC
PS
[oiek view
40 dBm "'”r]] -0_68 dPm
3.6150000 GHz
Do Bw 0. 220000000 MHz

30 dem

20 dem

10 dBm

D dem

§ic oBm

-20 dBm

=30 dBm

~40 dBm-

-30 cBm

CF 3.625 GHz 1000 pts Span 20.0 MHz
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Highest Channel (3695 MHz)

Ref Level 40.00 dam Offsel 26.33 dB & RBW 300 kHz

Att 30 di & BWT Es & VAW 1 MHz Mode auto Sweep Input 1 AC
PS5

0 1Pk Wiew

Mi[1] 3.75 dBm
3.6850000 GHz
30 dBm occ Bve Q. 280000000 MHz|

I
20 dem - ;

10 dém

1 dBm
|

-10 dBm

-20 dBm

=30 dEm

-40 dBm

30 clBm

HCF 3.695 GHz 1000 pts Sﬂurl 20.0 MHz
—

-26 dB BW
Lowest Channel (3555 MHz)

Ref Leval S0.00 dBm Offset 26.28 dé & RBW 300 kHz

ALL 40 di & BWT S5 @ WAW 1 MH:  Mode suto Sweep Tnput 1AC
Ps

[ 1Pk view

Da1] 0.29 dB

12 0690 MHz

Mi[1] 27.41 dBm

Ml 3.5558970 GHz

v |' ]

40 dBm

30 dBm

20 dBm

10 dBm

0 dBm L -

-10 diBm

=20 dém

-30 dém

-40 dim

CF 3.555 GHz 691 pls Span 20.0 MHz
Marker
Type | Ref | Trc| X-value | v-value | Function | Function Result |
Ml | 1 3.555807 GHz 27.41 dbm
[=F] M1 | 1 -6.831 MHz -26.22 dB
D3 () 1 12,069 MHz -0.29 dB
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Middle Channel (3625 MHz)
Ref Level S0.00 d&m

At 40 da
FS

D DEKRA

Offset 26,20 dB & RBW 300 kHz

- BWT

Bz @ VBW

1 MHz Mode auto Sweep

Input 1 AC

0 1Pk View

40 dem

D3[1]

30 dem

M1[1]

-0.16 dB
11.52200 MHz
25.66 dBm)
J.6258390 GHz

20 dBm

1'] dP.llll

0 dém

=

=108

-20 ¢bm

=30 cBm

=40 dBm

CF 3.625 GHz

691 pts

Span 20.0 MHz

Marker
Typu | Ref | Tre|

¥-valug

| ¥-walue | Function__|

Function Zesult |

M1 1
oz M1 1
03| D2 1

Highest Channel (3695 MHz)

Ref Level 50.00 dBm

ALl 40 di
Ps

3.625839 GHz |
=6,.6587 MHz

11,52 MHz
——————————

25.66 dBm |
-26.14 B
-0.16 cB

Offset 26.33 dBé & RBW 300 kHz

= BWT

S5 & VBW

1 MHz  Mode Auto Sweep

[nput 1 AC

0 1Pk View

40 dBm

Dafi]

30 dBm

M1[1]

0.02 die
11.5200 MHZ|
24.19 dim
36958390 GH=

20 dem

10 dBm

0 dBrm

=10 cBm

-20 cBm

-30 dBm

=40 GBm

CF 3.695 GHz

691 pts

Span 20.0 MHz

arker

M| [ 4]
o2 w1 1
o3| b2l 1

Typus | Rl I Tri: ¥-value

| T -walui | Function |

Funclion Riesull

3.695839 GHz |

-6.E41 MHz
11.52 MHz

24,13 dbm |
-26.27 cB
-0.02 B
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20MHz BW

oBwW

Lowest Channel (3560 MHz)

Ref Level £0.00 dBm Offset 25.28 dB & RBW 300 kHz

Alt 40 dB & BWT Es @ WVBW 1 MHz Mode Auto Sweep  Input 1 AC
PS
D 1Pk View

mMi[1] 20.54 dBm
3.5597685 GHZz
40 dBm Oce B 18.3502 17077 MHZz

30 dBm

20 dBm 5

10 dem .2

o dBm N N BT TR T Ly

-10 dBm

=20 ¢Bm

-30 dBm

=40 dBm

CF 3.56 GHz G601 pts Span 40.0 MHz
—————— #

Middle Channel (3625 MHz)

Ref Level S0.00 d8m Offsel 26.30 dB & RBW 300 kHz

AL 40 dd & SWT 55 @ WBW 1 MH: Maode suto Sweep  Input L AC
PS

[ 1Rk view

M1i[1] -8.56 dBm
3.6050000 GHz
40 dBm Occ Bw 18.000000000 MHz

30 dBm

20 dBm — L

10 dBm

0 dem

i
[20 dem

=20 dim

=30 d&m

-40 dBm

CF 3.625 GHz IIJIZII]HI:. SHdrl-ﬂ].D MHz2
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Highest Channel (3690 MHz)

Real Level S0.00 d&m Olset 26.32 dB & RBW 3200 kHz
AlLL 40 dB & SWT o @ VBW 1 MHz Mode sulto Sweep  Inpul 1 AC
Ps

O 1Pk View

M1[1] 6.48 dBm
3.6700000 GHz
40 dBm Do Bw 18.118668596 MHz

30 dBm

20 dBm - T
v

10 dBm

0 dem

=10 dBm

=20 dBm

-30 dBm

-4 dBm

CF 3.69 GHz f01 El.!. SHdrl 40.0 MHz2

-26 dB BW

Lowest Channel (3560 MHz)

Rel Lewel 5000 dBm Offsal 26.28 dB & RBW 300 kH:z

ALt 40 de & BWT 55 @ VAW 1 MHz Mode Auto Sweep  Input 1 AC
PS

o 1Pk view

CEIER] ~27.30 B
-3. 7630 MHz

Mi[1] 21.02 dBm
3.5532850 GHz

40 dim

30 dém

20 dém

10 dBm

0 dbm

-10 4B

-20 dem

-30 dBm

-40 dBm

CF 3.56 GHz 691 pls Span 40.0 MHz
Marker
Type | Ref | Trc | K-value | ¥ -walue |  Function | Function Result |
M1 | 1 3.553285 GHz 21.02 dEm
02 Ml 1 =3. 763 MHz =27.30 di
03 D2 1 20.724 MHz 0.71 de
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Middle Channel (3625 MHz)

e .
Reaf Level S0.00 d&m Offset 25.30 dB & RBW 300 kHz

Al 40 db & BWT Ss o VBW 1 MHz  Mode Auto Sweep  Inpul 1 AC
PS5

D 1PE View

Dali] 0,21 B

207810 MHz
em M1[1] 21.87 dBmj
30 dBm 3.6262740 GHz

20 dBm e -

10 dem

0 dBm

-10 clfim = s SR R

-20 d&m

-30 dim

-4 dBm

CF 3.625 GHz 691 pls Span 40.0 MHz
Marker

_Type | Ref | Tre| %x-value | v-value | Function | Function Result |
M1 1] 3.626274 GHz | 21.87 dém

D2 M1 1 =-11.693 MHz -Z6.48 di

03| o2l 1 20.781 MHz D.21 dbt

- — -

Highest Channel (3690 MHz)

Ref Level S0.00 dem Offset 26.33 dB & RBW 300 kHz

Att 40 de & BWT Es & ¥WBW 1MHz Mode Auto Sweep Input 1 AC
PS

lo 1Pk view

GETRY 1.41 dB
20,7810 MHz
4 dbm mMi[1] 2042 divrm
3.6912160 GHz

30 dBm

M1
20 dBm LS

10 dBm

0 dBm

-10 denn A

-20 dBm

-30 dBm

40 dBm

CF 3.67 GHz 691 pls Span 40.0 MHz
Marker
Type | Ref | Tre | ¥-value | W-value |  Function | Function Result |
M1 | 1 3681216 GHz 20.43 dam
o2 M1 1 -11.577 MHz -26,08 db
03 o2 1 20.781 MHz -1.41 of
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D DEKRA

Section 96.41 Subclause (b). Maximum Power Spectral Density (PSD)

The rules require “maximum power spectral density” measurements, where the intent is to measure the maximum value of the
time average of the power spectral density measured during a period of continuous transmission. To perform this measurement,
the DUT must be configured to transmit continuously at full power. The procedure in Section 5.2 of ANSI C63.26-2015 is
acceptable. The RMS detector was used for the measurement at each frequency with following the procedure stated in the
Section 5.2.4.5 of ANSI C63.26-2015. The modification to the method is using maxhold with waiting for the sufficient time in
the conservative way instead of averaging in 100 traces.

The maximum effective isotropic radiated power (EIRP) and maximum Power Spectral Density (PSD) of any CBSD and End
User Device must comply with the limits shown in the following table.

Device

Maximum EIRP (dBm/10 MHz)

Maximum PSD (dBm/MHz)

End User Device 23 n/a
Category A CBSD 30 20
Category B CBSD 47 37

The maximum equivalent isotopically radiated power (e.i.r.p.) is calculated by adding the declared maximum antenna gain
(dBi) and 10 log (1/duty cycle) was added in RF level offset to get the accurate measured power level in the average power

measurement.

The duty cycle correction = 10 log (1/0.4) = 3.98 (dB)

RESULTS
10MHz BW
Lowest frequency Middle frequency Highest frequency
3555 MHz 3625 MHz 3695 MHz
Measured power density (dBm/MHZz) 14.24 14.12 14.19
Maximum declared antenna gain (dBi) 15.00 15.00 15.00
Maximum Power Spectral Density
(dBm/MH2) 29.24 29.12 29.19
Measurement uncertainty (dB) <+0.95
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20MHz BW
Lowest frequency Middle frequency Highest frequency
3560 MHz 3625 MHz 3690 MHz
Measured power density (dBm/MHz) 11.24 11.16 10.80
Maximum declared antenna gain (dBi) 15.00 15.00 15.00
Maximum Power Spectral Density
(dBm/MH?2) 26.24 26.16 25.80
Measurement uncertainty (dB) <#0.95

VERDICT: PASS

(See next plots)

10MHz BW

Lowest Channel (3555 MHZ)

Ref Lewel E0.00 dBm offset 26.28 0B & RBW 1 Mz

Att 40 dB & SWT Is & ¥WBW 3MFz  Mode Auto Sweep  Input 1 AC
P

[0 1R Wiew

M1[1] 14,24 ditm
4.5548100 GHz
40 dBm

FFCC Fart 95 PSD Category B

30 dem

20 dem

10 dem

0 ditm

-10 dBm

20-aBm

=30 dBm

-40 dBrn

GF 3.5855% GHZ? 1nnn pts Span 20.0 MHz
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Middle Channel (3625 MHz)

Ref Level 50.00 c&m Offset ZE.20 dB & RBW 1 NMHz
Att 20 dB & SWT E= & VBW 3 MHz Mode suto Swesp  Input 1 AC
PS5

o LRm Yiew

Mi[1] 14.12 dBm
J.B2 51300 GHZ|

40 dBm
FCZ Part 96 PSD Catagory B
20 dBm

20 dBm

10 d&m

0 diim

-10 clBm

=20 dRm

-30 dBrn

40 dBm

GF 3.625 GHz 1000 pis Span 20.0 MHs

Highest Channel (3695 MHz)

Ref Leveal SC.00 dBm Offset 20,23 de & EBW 1 MHz

Al A0 dB & SWT s & VBW 3 MHz Mode Auvto Sweep Input 1 AC
Ps

C1Rm Wiew ]

Mi[1] 14.19 dBml]
9.6056300 GHz

A0 divm

FCC Park 96 PSD Category B
=0 dBm

20 dBm

I

10 dBrm

0 dBem

-10 diim

=20 dBm

=30 dBm

-40 dBm

GF 3.695 GHz 1000 pts Span 20.0 MHz
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20MHz BW

Lowest Channel (3560 MHZ)

Ref Level 50.00 c&m Offset 2622 dB & RBW 1 Mez
Attt <0 dB & SWT s & VWBW 3M-z Mode Auto Sweep  Input 1 AC
PS5

Q1 1Rm Miew

M1[1] 11.24 diirm
3.59535800 GHZ

40 d3m
. Part 96 PSD Catzgory B

a0 dam

20 d3m

10 d3m

0 chm

-10 ditm

20 dBm

=40 dbrm

GF 0456 GHz 1nnn pts Span 0.0 MHz

Middle Channel (3625 MHz)

Ref Level 50,00 cém Offset 26.30 d& & PRBW 1 M-z

Alt A0 dB & BWT Sz @ VBW 2M-2 Mode Auto Sweep  Input 1 AC
PS5
S 1R Wiew

M1[1] 11.16 dBrm
3.6189400 GHz
40 ddm

=CC Part 96 PS0 Catagory B

30 d3m

20 dam

10 d3m

0 cbm

-10 ditm

-20 clBm

-20 dBm

-40 dBrm

CF 3.625 GHz 1000 pts Span 40.0 MHz
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Highest Channel (3690 MHz)

Ref Level 50.00 dim Dffset 2632 dB & RBW 1 Mez

Attt <0 db & SWT s & VBW 3MFz Mode Auto Sweep  Input 1 AC
PS5

Q1 1Rm Migw

M1[1] 10.00 dBm
L a95aB00 GHE
A0 d3m

C Part 96 P50 Category [

30 dam

20 d2m

b1
10 dam T

0 cBm

-10 dim

=20 dRm

=20 dBm

A0 dem

CF 3.69 GHz 1000 pis

Span 40.0 MHz |
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DEKRA Certification, Inc.
405, Glenn Drive Suite 12
Sterling, Virginia, USA.

Section 96.41 Subclause (q). Peak-to-Average Power Ratio (PAPR)

In addition to the power limits in Section 96.41, CBSDs need to meet a PAPR limit. For this measurement, the procedure in
Section 5.2.6 of ANSI C63.26-2015 is acceptable. CCDF (Complementary Cumulative Distribution Function) measurement
was utilized in the spectrum analyzer and the maximum PAPR level with 0.1 % probability values were recorded.

The peak-to-average power ratio (PAPR) of any CBSD transmitter output power must not exceed 13 dB.

RESULTS
10MHz BW
Lowest frequency | Middle frequency Highest frequency
3555 MHz 3625 MHz 3695 MHz
Peak (dBm) 26.30 25.02 24.58
Mean (dBm) 13.10 13.29 11.52
PAPR at 0.1% probability (dB) 11.39 10.78 11.94
Measurement uncertainty (dB) <#1.11

20MHz BW
Lowest frequency Middle frequency Highest frequency
3560 MHz 3625 MHz 3690 MHz
Peak (dBm) 24.36 22.94 22.57
Mean (dBm) 11.76 11.26 9.83
PAPR at 0.1% probability (dB) 10.06 10.58 11.10
Measurement uncertainty (dB) <#1.11
Verdict: PASS
(See Next Plots)
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10MHz BW

Lowest Channel (3555 MHZ)

Ref Level 40.00 dEm Offset 26.28 dP & RBW 1 MHz2
At 30 dB AQT 3.1 ms Input 1 AC

=]

D 1Sa View

Trace 1 | 13.10dBm | 2630 dBrm  13.20 08
o

L,

Middle Channel (3625 MHz)

CF 3.555 GHz Mean Pwr + 20,00 dB
Complementary Curmulative Distribution Function Samples: 100000
Moan | roak | crost | tone | 104 | oame | owine |
5.83 dB 9,68 dB 11.39 dB | 12,72 dB

Ref Level 40.00 d2m Offset 26,30 db & RBW 1 MHz

ALL 3002 AQT ZLlms  Input 1 AC
PS

[0 152 view

|CF 2.625 GHz

Meran Pwr + 20,00 dB |

Complementary Cumulative Distribution Function
Mean | Neak | Crest |

10y

| 10

| 0.1%

Samples: 100000

0.01 Ny

| _Trace 1 13.29 dam 25,02 dém 11,73 dB

£.85 dB

3.36 dB

10,78 de

11,54 de
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Highest Channel (3695 MHz)

Ref Level 40.00 d8m  Offset 26.33 dB « RBW 1 M=z
ALt 3nda  AQT 3.1ms  Input 1 AC
SGL PS

©15a Clrw

1E-03 %=

CF 3.695 GHz Mean Pwr + 20.00 dB
bomplamentaly Cumulative Distribution Function Samples: 100000
Mean | Ppeak | crest | 100%% | 10 | 0.1% | o0.017% |
Trace 1 I 11.52 d8m | 24.58 dem 13.05 dB 6.12 dB 10.35d8 | 11.94dB | 12.84 dB
20MHz BW

Lowest Channel (3560 MHZ)

Ref Lewvel 40.00 dém  Offset 26.20 d& & RBW 1 MHz
At 30de  AQT 3.1 ms Input 1 &C

| GF @.56 GHZ Mean Pwr + 20,00 di |
complementary Cumulative Distrbution Function Samples: 100000
Meoan | Meak |  arest | 10 | 11 | oane | ooine |
Trace 1 11.76 dBm 24,35 dBm 12,59 dB 4.35 di 8.23 db 10.06 d& 12,14 dB
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Middle Channel (3625 MHz)

Ref Lewel £0.00 dBm

Alt 30 dB
ps

D DEKRA

Offset 25.208 dB & RBW 1 MHz

AQT 3.1 ms Input 1 aC

0153 View

|CF 3.625 GHz Maan Pwr+ 20,00 dB& |
[complementary Curmulative Distribution Function Samples: 100000
| Mean | Peak | crest | 10 | 1%% | 0ame | Dol |

| _Trace 1 | 11.25 dem 22,94 dem 11.68 dB +4.78 di B.52 db 10.58 aB 11,59 dB

Highest Channel (3690 MHz)

Ref Level 40.00 dBm  Offset 25.33 db » RBW 1 MHz
ALt 30 de  AQT 3.1ms Input 1 AC
PE
0152 View

CF 3.0%9 GHz

Mean Pwr + 20,00 dB

Complementary Cumulative Distribution Function

Samples: 100000

Mean | reak | crest | 10ne | 1 | 0ame | poine |
Trace 1 3,83 dém 22.57 dém 12.74 di 5.42 dB 3.22 dB 11.10 ca 12,35 dB
—
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Section 2.1051 and 96.41 Subclause (). 3.5 GHz Emissions and Interference Limits

The radio frequency voltage or powers generated within the equipment and appearing on a spurious frequency shall be checked
at the equipment output terminals when properly loaded with a suitable artificial antenna. Curves or equivalent data shall show
the magnitude of each harmonic and other spurious emission that can be detected when the equipment is operated under the
conditions specified in § 2.1049 as appropriate. The magnitude of spurious emissions which are attenuated more than 20 dB
below the permissible value need not be specified.

Confirm that the device satisfies the emission limits specified in Section 96.41(e) for all declared channel sizes, at the lowest
and highest edges of the band, and in the middle of the band. The RMS detector was used for the measurement at each
frequency with 400 MHz span.

The limits for emission outside the fundamental are stated below.

o within 0-10 MHz above and below the assigned channel <-13 dBm/MHz

o greater than 10 MHz above and below the assigned channel < -25 dBm/MHz

e any emission below 3530 MHz and above 3720 MHz < -40 dBm/MHz
The following 10 log (1/duty cycle) was added in RF level offset to get the accurate measured power level in the average
power measurement.

The duty cycle correction = 10 log (1/0.4) = 3.98 (dB)

RESULTS

10MHz BW

No conducted spurious emission was detected at or over the limit for the lowest, middle and highest channels.

20MHz BW

No conducted spurious emission was detected at or over the limit for the lowest, middle and highest channels.

Verdict: PASS

(See next plots)
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10MHz BW

Lowest Channel (3555 MHz)

Ref Level 30.00 dBm

PS

D DEKRA

Offset 26.28 dB

Mode Auto Sweep

Input 1 aAC

O 1Rm Yiew

Limit

heck

PAES

20 dBm=e

10 dBm

0dBm

-10 dBm

-20 dBm

-30 dBm

a0
=T

-50 dBm

-60 dBm

CF 3.555 GHz

10000 pts

Span 400.0 MHz

Spectrum Emission Mask
Tx Power 20.37 dBm

Tx Bandwidth 3.840 MHz

Standard: None

RBW 100.000 kHz

Range Low Range Up RBW | Frequency Power Abs Power Rel | ALimit
-200.000 MHz -25.000 MHz 1.000 MHz 3.52022 GHz -45.13 dBm -65.50 dB -5.13 dB
-25.000 MHz -15.000 MHz 1.000 MHz 3.53982 GHz -40.43 dBm -60.80 dB -15.43 db
-15.000 MHz -6.000 MHz 1.000 MHz 3.54898 GHz -16.07 dBm -36.43 dB -3.07 dB
-6.000 MHz -53.000 MHz 100.000 kHz 3.548098 GHz -23.29 dBm -43.65 dB -10.29 dB
5.000 MHz 6.000 MHz 100.000 kHz 3.56002 GHz -23.46 dBm -43.82 dB -10.46 dB
§.000 MHz 15.000 MHz 1.000 MHz 3.56102 GHz -15.94 dBm -36.31 dB -2.94 dp
15.000 MHz 165.000 MHz 1.000 MHz 3.57006 GHz -38.30 dBm -58.67 dB -13.30 dB
166.000 MHz 200.000 MHz 1.000 MHz 3.72493 GHz -47.23 dBm -67.59 dB -7.23 dB
Middle Channel (3625 MHz)
Ref Level 30.00 dém  Offset 26.30 dB Mode Auto Sweep Input 1 AC
PS
Q1Rm Wiew
Limit ¢heck PABS
20 dBrm=e
10 dBm
0 dBm
-10 dBm — - —
-20 dBm
-30 dBm
4E-aB =
-50 dBm
-60 dBm

CF 3.625 GHz

10000 pts

Span 400.0 MHz

Spectrum Emission Mask
Tx Power 20.87 dBm

Tx Bandwidth 3.840 MHz

Standard: None

RBW 100.000 kHz

Range Low Range Up RBW | Frequency Power Abs Power Rel | ALimit
-200.000 MHz -95.000 MHz 1.000 MHz 3.52490 GHz -46.84 dBm -67.71 dB -6.84 dB
-95.000 MHz -15.000 MHz 1.000 MHz 3.60986 GHz -36,07 dBm -56.94 dB -11,07 dB
-15.000 MHz -6.000 MHz 1.000 MHz 3.61898 GHz -16.98 dBm -37.84 dB -3.98 dB
-6.000 MHz -3.000 MHz 100,000 kHz 3.61998 GHz -23.74 dBm -44.61 dB -10.74 dB
5.000 MHz 6.000 MHz 100,000 kHz 3.63002 GHz -23,60 dBm -44,47 dB -10,60 dB
6.000 MHz 15.000 MHz 1.000 MHz 3.63102 GHz -16.55 dBm -37.42 dB -3.55 dB
15.000 MHz 95.000 MHz 1.000 MHz 3.64010 GHz -36.70 dBm -57.57 dB -11.70 dB
05.000 MHz 200.000 MHz 1.000 MHz 3.73606 GHz -46.,97 dBm -57.84 dB -5.97 dB
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Highest Channel (3695 MHz)

Ref Level 30.00 dBm

PS

D DEKRA

Offset 26.33 dB

Mode Auto Sweep

Input 1 AC

O 1Rm Wiew

Limit Gheck

PAES

20 dBm=&

10 dem

0 dem

-10 dBm

-20 dBm

-30 dBm

40 AAn
=

Ot

-50 dBm

-60 dBm

CF 3.695 GHz

10000 pts

Span 400.0 MHz

Spectrum Emission Mask
Tx Power 20.32 dBm

Standard: None
Tx Bandwidth 3.840 MHz

RBW 100.000 kHz

Range Low | RangeUp | RBW | Frequency Power Abs Power Rel | ALimit |
-200.000 MHz -165.000 MHz 1.000 MHz 3.52590 GHz -47.01 dBm -67.34 dB -7.01 dB
-165.000 MHz -15.000 MHz 1.000 MHz 3.67978 GHz -33.30 dBm -53.63 dB -8.30 dB
-15.000 MHz -6.000 MHz 1.000 MHz 3.68898 GHz -17.40 dBm -37.72de -4.40 dB
-6.000 MHz -5.000 MHz 100.000 kHz 3.68998 GHz -24.53 dBm -44.86 dB -11.53 dB
5.000 MHz 6.000 MHz | 100,000 kHz 3.70002 GHz -24.01 dBm -44.33 db -11.01dB
6.000 MHz 15.000 MHz 1.000 MHz 3.70102 GHz -16.71 dBm -37.03 dB -3.71dB
15.000 MHz 25.000 MHz 1.000 MHz 3.71002 GHz -37.21 dBm -57.54 dB -12.21 dB
25.000 MHz 200,000 MHz 1.000 MHz 3.72010 GHz -41.28 dBm -61.60 dB -1.28 db
20MHz BW
Lowest Channel (3560 MHz)
Ref Level 30.00 dem Offset 26.28 dB Mode Auto Sweep Input 1 AC
PS
O1Rm Yiew
Limit Gheck PABS
20 dBrm=2e
10dem
0dBm
-10 dBm
-20 dBm Jﬁ ‘I‘
-30 dBm
4E-EBR
-50aBm
-60 dBm
CF 3.56 GHz 10000 pts Span 400.0 MHz

Spectrum Emission Mask
Tx Power 17.88 dBm

Tx Bandwidth 3.840 MHz

Standard: None

RBW 200.000 kHz

Range low | RangeUp | RBW | Frequency Power Abs Power Rel | ALimit
-200.000 MHz -30.000 MHz 1.000 MHz 3.52986 GHz -41.37 dBm -59.24 dB -1.37 dB
-30.000 MHz -20.000 MHz 1.000 MHz 3.53982 GHz -28.56 dBm -46.43 dB -3.56 dB
-20.000 MHz -11.000 MHz 1.000 MHz 3.54894 GHz -24.42 dBm -42,30 dB -11.42 dB
-11.000 MHz -10.000 MHz 200.000 kHz 3.94998 GHz -28.49 dBm -46.37 dB -15.49 dB
10.000 MHz 11.000 MHz 200.000 kHz 3.57002 GHz -28.63 dBm -46.50 dB -15.63 dB
11.000 MHz 20.000 MHz 1.000 MHz 3.57102 GHz -24.43 dBm -42,31 dB -11.43dB
20.000 MHz 160.000 MHz 1.000 MHz 3.58154 GHz -25.40 dBm -43.28 dB -0.40 dB
160.000 MHz 200,000 MHz 1.000 MHz 3.72062 GHz -47.04 dBm -64.91 dB -7.04 db
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Middle Channel (3625 MHz)

Ref Level 30.00 dBm  Offset 26.30 dB Mode Auto Sweep Input 1 AC
PS
O 1Rm View
Limit ¢heck PAES
20 dBm=e
10 dBm
0 dem
-10 dBrm
-20 dBm |[_ _l|
-30 dBm
40 An
-50 dBm
-60 dBm
CF 3.625 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tx Power 18.88 dBm Tx Bandwidth 3.840 MHz RBW 200.000 kHz
Range Low | Range Up | RBW | Frequency | Powerabs | PowerRel | ALimit |
-200.000 MHz -95.000 MHz 1.000 MHz 3.52822 GHz -46.82 dBm -65.70 dB -6.82 dB
-95.000 MHz -20.000 MHz 1.000 MHz 3.60394 GHz -25.50 dBm -44.38 db -0.50 dB
-20.000 MHz -11.000 MHz 1.000 MHz 3.61394 GHz -24.60 dBm -43.47 dB -11.60 dB
-11.000 MHz -10.000 MHz 200.000 kHz 3.61498 GHz -28.24 dBm -47.12 dB -15.24 dB
10.000 MHz 11.000 MHz 200.000 kHz 3.63502 GHz -28.69 dBm -47.57 dB -15.69 dB
11.000 MHz 20.000 MHz 1.000 MHz 3.63602 GHz -25.30 dBm -44.18 dB -12.30 dB
20.000 MHz 95.000 MHz 1.000 MHz 3.64522 GHz -25.75 dBm -44.63 dB -0.75 dB
95,000 MHz 200.000 MHz 1.000 MHz 3.72290 GHz -46.89 dBm -65.77 dB -6.89 db

Highest Channel (3690 MHz)

Ref Level 20.00 dBm  Offset 26.33 dB Mode Auto Sweep Input 1 AC
PS
O1Rm Yiew
Limit ¢heck PABRS
20 dBrm28
10 dBm
0 dem
-10 dBm
-30 dBm
4B
-50 dBm
-60 dBm
CF 3.69 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tx Power 16.04 dBm Tx Bandwidth 3.840 MHz RBW 200.000 kHz
Range Low | RangeUp | RBW | Frequency | Powerabs | PowerRel | ALimit |
-200.000 MHz -160.000 MHz 1.000 MHz 3.52946 GHz -46,98 dBm -63.02 di -6.98 di
-160.000 MHz -20.000 MHz 1.000 MHz 3.66854 GHz -28.03 dBm -44.07 dB -3.03 de
-20.000 MHz -11.000 MHz 1.000 MHz 3.67898 GHz -28.65 dBm -44.69 dB -15.65 dB
-11.000 MHz -10.000 MHz 200.000 kHz 3.679938 GHz -31.99 dBm -48.02 dB -18.99 dB
10,000 MHz 11.000 MHz 200,000 kHz 3.70002 GHz -32.06 dBém -45.10 dB -19.06 d&
11.000 MHz 20.000 MHz 1.000 MHz 3.70102 GHz -29.43 dBm -45.46 dB -16.43 dB
20.000 MHz 30.000 MHz 1.000 MHz 3.71126 GHz -33.23 dBm -49.27 di -5.23 de
30.000 MHz 200.000 MHz 1.000 MHz 3.72714 GHz -40,14 dBm -56.17 dB -0.14 de
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Section 2.1051 and 96.41 Subclause (e). Spurious Emissions at Antenna Terminals

The radio frequency voltage or powers generated within the equipment and appearing on a spurious frequency shall be checked
at the equipment output terminals when properly loaded with a suitable artificial antenna. Curves or equivalent data shall show
the magnitude of each harmonic and other spurious emission that can be detected when the equipment is operated under the
conditions specified in § 2.1049 as appropriate. The magnitude of spurious emissions which are attenuated more than 20 dB
below the permissible value need not be specified.

The limits for emission outside the fundamental for any emission below 3530 MHz and above 3720 MHz are -40 dBm/MHz.

The following 10 log (1/duty cycle) was added in RF level offset to get the accurate measured power level in the average
power measurement.

The duty cycle correction = 10 log (1/0.4) = 3.98 (dB)

RESULTS
10MHz BW
Lowest 3555 MHz Middle 3625 MHz Highest 3695 MHz
Spurious Emission Level Spurious Emission Level Spurious Emission Level
frequency (MHz) (dBm/MHz) frequency (MHz) (dBm/MHz) frequency (MHz) (dBm/MHz)
3122.52 -47.28 3196.60 -45.84 3225.54 -49.33
3225.69 -46.34 3378.52 -49.86 3268.03 -47.96
3336.65 -46.61 4054.37 -47.74 3448.08 -49.80
7109.68 -54.71 7250.18 -45.71 7389.68 -47.79
Measurement uncertainty (dB) | <+2.03
20MHz BW
Lowest 3560 MHz Middle 3625 MHz Highest 3690 MHz
Spurious Emission Level Spurious Emission Level Spurious Emission Level
frequency (MHz) (dBm/MHz) frequency (MHz) (dBm/MHz) frequency (MHz) (dBm/MHz)
3125.01 -48.85 3189.75 -48.32 3226.01 -45.91
3225.54 -46.28 3225.70 -45.21 3475.16 -50.45
3348.64 -48.14 7246.18 -49.08 7372.18 -56.45
7121.50 -56.77
Measurement uncertainty (dB) <+2.03

Verdict: PASS

(See the next plots)
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10MHz BW
Lowest Channel (3555 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

D DEKRA

Ref Level 20.00 dBm Offset 26.28 dB & RBW 1 MHz
ALt 10 dB = SWT =5 = ¥YBW 3 MHz Mode auto Sweep

[@ 1Rm wimw

Mal1]

10 dBm Mi[1]

-47.28 dBm
2.122520 GHz
#6.34 dBm
3.225690 GHz

0 dBm

-10 dBm

=20 diém

=30 dBm

FCC PART 56 SFURIOUS LIMIT

-50 dém —t—

-50 dBm

=70 dBm

| Start 20.0 MHz 32001 pts

Stop 5.0 GHz |

Marker
T'.,rpal Feef | Tr|:| K-walus | Y-walue | Function

Function Result |

M1 | 1 3.22560 GHz =46, 34 dBm

M2 1 2,336685 GHz =46,61 dBm

M3 1 312252 GHz -47.28 dBmn
=

FREQUENCY RANGE 5-21 GHz

Ref Level 10.00 d&ém Offset 25.28 dB » RBW 1 MHz
ALt 0DdB & SWT 55w VBW 3 MH: Mode Auto Sweep

@ 1Rm Vigw

Mi[1]

0 dbm

=54.71 dBm
7.109680 GHZ

=10 dBm

-20 dBm

30 dim

A el s

FCC Part 95 Spurious

50 dBm——p
-70 dBm

-B0 dim

Starl 5.0 GHz 32001 pis Stop 21.0 GHz
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FREQUENCY RANGE 21-37 GHz

D DEKRA

Offsel 26.25 dB & RBW 1 MHz
55 @ VBW 3 MHz

Ref Level 10,00 d&m
Alt 0dB & BWT

Mode Auto Sweep

@ 1Em Yiaw

0 dém

-10 dBm

-20 cBm

-30 cBm

Spurious

=50 dBm

=70 cdBm

=80 dBm

Start 21.0 GHz

Middle Channel (3625 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Stop 37.0 GH=

Ref Level 20.00 d8m Offset 26.20 db & RBW 1 MHz
Att 10 d& & SWT 55 @ YBW 3MHz Mode Auto Sweep
[@1rm view
M3I[1] -47. 74 dBAm
4. 054370 GHz
10 dém M1[1] 45.84 dBm
A 196600 GHz
0 dBm
-10 dBm
-20 dBm
=30 dbm
FCC PART 96 SPURICOUS LIMIT
=TT W1 57
T M ]I L !
-50 dBm A S W S —
-60 dBm
-70 dBm
| Start 20.0 MHz 32001 pts Stop 5.0 GHz
Marker
Type | Ref | Trc| H-value | V-walue | Function | Funclion Result |
M | 1 3.1966 Grz | ~45.64 dbm
Mz | 1 3.37852 GHz -2, 86 dBm
M3 | 1 &, 05437 GHz -&7, 74 dBm |
— —_———
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FREQUENCY RANGE 5-21 GHz

Ref Lewel 10.00 48m Offset 26.30 dB & RBW 1 MHz
Attt 0dE & BWT S: & YEW 3 MHz Mode Auto Sweep
@ 1R Yiew

MI[1] 45.71 dim
7.250180 GHz

0 dBm

-10 dam

-20 dBm

-30 dim

A5 ol

CC Part 95 Spumgus

]

Stop 21.0 GHz

Slarl 5.0 GHz

FREQUENCY RANGE 21-37 GHz

Ref Leval 10.00 d8m Offset 25.30 dB & RBW 1 MHz
ARL 0dE & SWT 55 @ VBW 3 MH: Mode autoc Sweep

@ LR Wiew

0 dém

-10 dBm

-20 dBm

=30 cBm

o
-

-
FCC Part 84 Spunous

=50 CBm
WMWMMW
=60 cBm

=70 cBm
=80 cBm
Start 21.0 GHz 32001 pts Stop 37.0 GHz
L — *
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Highest Channel (3695 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 20.00 dBm Offset 26.23 dB & RBW 1 MHz

D DEKRA

Att 10 de & SWT 55 @ YBW 3 MHz Mode Aulo Sweep
@ 1Em Yiew
Maf1] 4980 dBm
3.448080 GHz
10 dem Mi[1] -40.33 dBm
3.225540 GHz
0 dém
-10 clBm
-20 GBm
-30 cbm

FCC BART 06 SPURIOUS LIMIT

T T

FREQUENCY RANGE 5-21 GHz

i
S0 dBm Fo— _J-wa;-ﬂ
60 dBm
=70 cBm
Start 20.0 MHz 42001 pts Stop 5.0 GHz
Marker
Type | Ref | Trc | x-wvalue | f-walue | Function | Function Fesult |
1 ] 1 3.22554 GHz -49.33 dBém
L 1 3.26803 GHz -47.95 digm
M3 1 3,44808 GH2 -49.80 dBm

Ref Level 10.00 dBm Offset 26.23 dB & RBW 1 MH:z

ALt 0 dB & SWT 55 & VBW 3 MHZ Mode Auto Sweep

@ 1Fm View

M1[1]

=477 dRm
7.089600 GHz

0 deém

-10 dBm

-20 dBém

=30 dBm

A i

FCC Part 96 E|.'uriq.ll.:

50 dibm
R B T i P
-70 dém
-a0 dBm
Glarl 5.0 GHz 32001 pis Stop 21.0 GH:
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FREQUENCY RANGE 21-37 GHz

D DEKRA

Ref Lewvel 10.00 dBm Offset 26.23 dB & RBW 1 MHz
ALt 0de & SWT Sc @ VBW 3 MHz

Mode Auto Swaap

@ 1R View

0 dém

-10 dBm

Ci sifie _
C Part 96 Spunous

g AN SR PEPPN Vo ol e

=70 cBm

=80 cBm

20MHz BW
Lowest Channel (3560 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Slarl 21.0 GHz J2001 E'h ET.UE 37.0 GHz

Rigf Levil 20.00 dam Offset 26.28 dB & RBW 1 MHz

ALL 10 OB = SWT 55 @& VBW 3 MHZ
Count 1510

Mode Auto Sweap

@ 1hm Yiew

10 dBm

M2[1]

0 dBm

Mi[1)

(=

.2

-48.85 dBm

125010 GHz

-48.14 dBm

48640 GHzZ

=10 dBm

-20 dBm

-30 dBm

FCC PART G6 SPURIOUS LIMIT

==L

=50 dBm

-60 dBm

-70 dBm

Slart 200 MHz

F2001 pls

Stop 5.0 GHz

Marker

Type | Ref | Trc | %-value | v-value

Function |

Function Result |

M1 [ 1
M2 | 1
M3 [

3,34864 GH2
3,22EL4 CHz
3.12501 GHz

-48, 14 dBm
=46, 28 dBm
40,85 dim
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FREQUENCY RANGE 5-21 GHz

Ref Level 10.00 dem Offset 26.28 dB & RBW 1 MHz
Att Dde & BWT 55 ® VBW 3 MHZI Mode Auto Sweep
[@ 1Rm View

Mi1[1] -56.77 dBm
7.121500 GHzZ
0 dBm

=10 dBrm

-20 dém

=30 dém

Ay oo

FCC Part 94 Spunous

-50 dBm
M1
gl Sy i e i
M#M"N' s
-70 dBm
-0 dém
Start 5.0 GHz 32001 pts EtuEZ:I.,DGHz

FREQUENCY RANGE 21-37 GHz

Ref Level 10,00 dgm Offset 26.22 dB & RBW 1 Mz
Att Dde & SWT 55 & YBW 3 MHz Mode Auto Sweep
[@irm view

0 dBm

=10 dBm

20 dem

=30 dBm

A AT

FCLC Part 94 Spunous

=30 dBm 2
R T v e '

%50 abm

=70 dBm

-30 dBm

Slart 21.0 CHz 30001 pls Btop 37.0 GHz
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Middle Channel (3625 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

D DEKRA

Ref Lewvel 20.00 dBm

Offset 26.20 dB & RBW 1 MHz

CC PART B6 SPURIOUS LIMIT

Attt 10 de & SWT Ss @ VBW I MHZ Mode suto Swoeep
Count 10/10
@ 1R isw
MAa[1] -45.21 dBm
3.225700 GHz
10 dBm M2[1] -48.32 dBm
3.189750 GH:z
0 dem:
=10 dBm
=20 dBm
-30 dBm

=50 dém

-60 dBm

=70 dim

Slart 2000 MHz

FREQUENCY RANGE 5-21 GHz

Slop 5.0 GHz

Ref Leval 10.00 dBm
ALt 0 dE = SWT

Offset 25.30 dB & RBW 1 M4z

55 & YBW 3 MH:z

Mode auto Swaep

@ 1rm view

0 diBm

-40_ng dam
f.240180 GHz

maf1]

=10 dBm

-20 dBm

-30 cBm

Af LD

FCC Part 96 Spunous
.

<50 cBm

=70 cBm

=80 CdBm

32001 pts

Start 5.0 GHz
—

Stnﬂ 21.0 GHz
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FREQUENCY RANGE 21-37 GHz

Ref Lewvel 10,00 dBm Offset 25.30 d& & RBW 1 MHz
Att 0B e SWT 55 @ VBW 3 MHz Mode Auto Sweep
& 1R Yisw

0 dimn

=10 ¢Bm

=20 dBm

=30 2B

i Gin

FCC Part 96 Spunious

50 dBm

- .,,,.‘A“,__.,.MFWUWW”
oy A

=70 cBm

-80 cBm

Start 21.0 GHz 32001 pts Btu: 37.0 GHz
-

Highest Channel (3690 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Lavel ED.I:II:I.dEm Offset 26.33 dB & RBW 1 MHz

Att 10 dié = BWT S5 @& VBW 3 MHz Mode aAuto Sweep
Count 10/10
[@ 1k view
M2 1] -50.45 dBm
3.475160 GHz
10 dEm M1[1] -45.91 dBm
3.226010 GHz
0 dbm
-10 dBm
=20 d&m
-30 dam |
FCC PART 96 SPURIOUS LIMIT
!r‘
1A
-50 dém - e ——
-0 dBm
=70 dBm
Start 20.0 MHz J2001 pts Stop 5.0 GHz
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FREQUENCY RANGE 5-21 GHz

Raf Lewvel
Att

10.00 dBem Offset 26.23 dB & RBW 1 MH:z

Dde & SWT

55 @ VBW 3 MH:  Mode Auto Sweep

D DEKRA

[@ 1Rm wigw

Mi1[1)

-5A.45 dRm|
7.37218B0 GHzZ

0 dBm

-10 dBm

-20 dém

=30 dirm

A i

FCC Part 98

CAUFIOUS

20 dBm

-70 dém

-30 dim

Start 5.0 GHz

32001 pts

Stop 21.0 GHz

FREQUENCY RANGE 21-37 GHz

Rel Leval
ALt

10.00 4Bm OHset 26.23 dB & RBW 1 MH:

0 dB & SWT

S @ VBW I MH: Mode Auto Swoep

@ 1Rm Yiew

0 dBm

-10 dBm

=20 dBm

-30 dBm

An sAnee

FCC Part 95

-50 dBm

SpuInous

T ot

=00 dim

=70 dBm

B0 dBm

Start 21.0 GHz 32001 Hls SLUH A7.0 GHz
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Section 2.1053. Subclause (e). Radiated Spurious Emission

Measurements shall be made to detect spurious emissions that may be radiated directly from the cabinet, control circuits,
power leads, or intermediate circuit elements under normal conditions of installation and operation.

Curves or equivalent data shall be supplied showing the magnitude of each harmonic and other spurious emission. For this test,
single sideband, independent sideband, and controlled carrier transmitters shall be modulated under the conditions specified in
paragraph (c) of § 2.1049, as appropriate.

The limits for radiated emissions are stated below.

o greater than 10 MHz above and below the assigned channel < 70.2 dBuV/m (-25 dBm/MHz: conducted limit)

e any emission below 3530 MHz and above 3720 MHz < 55.2 dBuV/m (-40 dBm/MHz: conducted limit)

The following measurements were performed at 3-meter distance.

The maximum equivalent isotopically radiated power (e.i.r.p.) is calculated by adding the declared maximum antenna gain
(dBi) and 10 log (1/duty cycle) was added in RF level offset to get the accurate measured power level in the average power
measurement.

The duty cycle correction = 10 log (1/0.4) = 3.98 (dB)

RESULTS

10MHz BW
FREQUENCY RANGE 30 MHz-1000 MHz

Lowest Channel (3555 MHz)

Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
39.506000 \ RMS 46.10
119.143000 \Y RMS 39.70
269.590000 H RMS 47.35
525.573000 Y, RMS 46.96 487
799.986000 H RMS 39.59
921.818000 H RMS 40.27

Middle Channel (3625 MHz)

Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
39.797000 V RMS 42.70
119.822000 V RMS 40.77
269.687000 H RMS 46.99
303.734000 H RMS 40.07 +4.87
525.670000 V RMS 48.18
907.947000 H RMS 40.44
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Highest Channel (3695 MHz)

D DEKRA

Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
39.700000 \ RMS 43.61
114.196000 \% RMS 44.03
269.687000 H RMS 47.12 1487
505.203000 \% RMS 47.79
532.557000 \% RMS 47.98
887.383000 \% RMS 39.89
FREQUENCY RANGE 1-18 GHz
Lowest Channel (3555 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
2799.875000 \% RMS 43.09
7110.968750 \% RMS 46.16 +4.87
10671.937500 \% RMS 42.95
14220.156250 \% RMS 38.28
Middle Channel (3625 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
2399.843750 H RMS 39.51
2799.875000 H RMS 43.24
7250.156250 H RMS 4961 +4.87
10876.468750 H RMS 38.90
14500.125000 H RMS 39.88
Highest Channel (3695 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpVv/m)
2399.843750 H RMS 40.38
2799.875000 H RMS 40.21 +4.87
7391.468750 H RMS 44.34
11090.562500 H RMS 42.55
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FREQUENCY RANGE 18-40 GHz

Lowest Channel (3555 MHz)

D DEKRA

Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
21329.562500 \Y RMS 39.52 +4.87
Middle Channel (3625 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
21749.625000 H RMS 4251 +4.87
Highest Channel (3695 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
22169.687500 \Y RMS 39.07 +4.87
20MHz BW
FREQUENCY RANGE 30 MHz-1000 MHz
Lowest Channel (3560 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
39.797000 V RMS 44.48
113.808000 V RMS 43.09
269.590000 H RMS 47.10 +4.87
505.106000 V RMS 45,52
539.347000 V RMS 47.12
949.172000 H RMS 40.28
Middle Channel (3625 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpV/m)
39.506000 \% RMS 47.10
114.487000 \% RMS 45.75
269.590000 H RMS 47.30 +4.87
505.203000 \% RMS 48.26
532.460000 \% RMS 48.36
948.784000 H RMS 40.09
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Highest Channel (3690 MHz)

D DEKRA

Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
39.118000 \ RMS 43.19
114.196000 \% RMS 44.18
269.590000 H RMS 46.94 +4.87
498.316000 \% RMS 4791
532.557000 \% RMS 47.78
907.947000 H RMS 40.24
FREQUENCY RANGE 1-18 GHz
Lowest Channel (3560 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
2399.843750 H RMS 40.31
2799.875000 \% RMS 43.05
7124.781250 H RMS 41.61 +4.87
10690.000000 H RMS 36.29
10957.218750 H RMS 36.21
Middle Channel (3625 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
2399.843750 H RMS 40.83
2799.875000 \ RMS 43.19
7251.218750 H RMS 47.30 +4.87
10884.968750 H RMS 37.68
14500.125000 H RMS 38.11
Highest Channel (3690 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
2399.843750 H RMS 40.18
2799.875000 \% RMS 41.36
7376.062500 H RMS 39.47 +4.87
11095.343750 H RMS 38.71
13463.125000 \% RMS 36.27
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FREQUENCY RANGE 18-40 GHz

Lowest Channel (3560 MHz)

D DEKRA

Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBuV/m)
21359.812500 V RMS 39.18 +4.87
Middle Channel (3625 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBpv/m)
21749.625000 H RMS 4251 +4.87
Highest Channel (3690 MHz)
Spurious frequency (MHz) | Polarization | Detector Emission Level Measurement Uncertainty (dB)
(dBuV/m)
22169.687500 V RMS 41.55 +4.87

Verdict: PASS

(See the next plots)
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10MHz BW
FREQUENCY RANGE 30 MHz-1000 MHz

Lowest Channel (3555 MHz)

RF_FCC_Part46_E Field_30MHz_1GHz

T lirmits to Spurous Emissions FCCY96

Level in dBuV/m
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Middle Channel (3625 MHz)
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FREQUENCY RANGE 18-40 GHz
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Middle Channel (3625 MHz)
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FREQUENCY RANGE 1-18 GHz
Lowest Channel (3560 MHz)
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Highest Channel (3690 MHz)
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Section 2.1055 Frequency Stability

The frequency stability shall be measured with variation of ambient temperature from -30° to +50° centigrade for all
equipment except that specified in paragraphs (a) (2) and (3) of this section.

The frequency stability was measured under the following conditions:
a) At 10°C intervals of temperatures between -30°C and +50°C at the manufacturer’s rated supply voltage, and

b) At +20°C temperature and £15% supply voltage variations. If a product is specified to operate over a range of input
voltage then the -15% variation is applied to the lowermost voltage and the +15% is applied to the uppermost voltage.

RESULTS

Frequency Low Frequency High
Input Delta to Delta to Delta to
Temp. Frequenc Frequenc Delta to
(°c§) Voltage | £roquency | TNOM- | Frequency | Tnom- Eow Y| Tnom- Hqigh g Tnom-Vnom
) (MHz) Vnom (MHz) Vnom Vnom
(%) (%) (MHz) (%) (MHz) (%)
50 56 3550.580 | -0.000591 | 3559.340 | -0.000618 3690.571 | -0.000027 | 3699.399 -0.001622
40 56 3550.581 -0.000563 | 3559.341 | -0.000590 3690.570 | -0.000054 | 3699.390 -0.001865
30 56 3550.581 -0.000563 | 3559.340 | -0.000618 3690.571 | -0.000027 | 3699.399 -0.001622
20 56 3550.601 | 0.000000 | 3559.362 | 0.000000 3690.572 | 0.000000 | 3699.459 | 0.000000

20 47.6 3550.561 | -0.001127 | 3559.442 | 0.002248 3690.500 | -0.001951 | 3699.330 | -0.003487

20 64.4 3550.661 | 0.001690 | 3559.402 | 0.001124 3690.552 | -0.000542 | 3699.700 | 0.006514

10 56 3550.621 | 0.000563 | 3559.442 | 0.002248 3690.572 | 0.000000 | 3699.399 | -0.001622
0 56 3550.521 | -0.002253 | 3559.402 | 0.001124 3690.592 | 0.000542 | 3699.419 | -0.001081
-10 56 3550.561 | -0.001127 | 3559.382 | 0.000562 3690.572 | 0.000000 | 3699.399 | -0.001622
-20 56 3550.581 | -0.000563 | 3559.422 | 0.001686 3690.492 | -0.002168 | 3699.439 | -0.000541
-30 56 3550.561 | -0.001127 | 3559.382 | 0.000562 3690.572 | 0.000000 | 3699.399 | -0.001622

Verdict: PASS
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