Cellphone-Mate, Inc.

ENGINEERING COMPARISON REPORT FOR

INC.

Fusion2go 3.0
and
Drive 4G-X

Tested to Customer Specification

| Report No.: 100819-3 |

0
-
-
-
-
L
0
L
m
0
g
-
g
|-

Date of issue: February 6, 2018

LABORATORIES,

We strive to create long-term, trust based relationships by providing
sound, adaptive, customer first testing services. We embrace each of
our customers’ unique EMC challenges, not as an interruption to set
processes, but rather as the reason we are in business.

This report contains a total of 51 pages and may be reproduced in full only. Partial reproduction may only be done with the
written consent of CKC Laboratories, Inc.
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ADMINISTRATIVE INFORMATION

Test Report Information

REPORT PREPARED FOR: REPORT PREPARED BY:
Cellphone-Mate, Inc. Dianne Dudley

48346 Milmont Drive CKC Laboratories, Inc.
Fremont, CA 94538 5046 Sierra Pines Drive

Mariposa, CA 95338

Representative: Dennis Findley Project Number: 100819
Customer Reference Number: CKC01092018

DATE OF EQUIPMENT RECEIPT: January 8, 2018
DATE(S) OF TESTING: January 8, 2018

Report Authorization

The test data contained in this report documents the observed testing parameters pertaining to and are relevant
for only the sample equipment tested in the agreed upon operational mode(s) and configuration(s) as identified
herein. Compliance assessment remains the client’s responsibility. This report may not be used to claim product
endorsement by A2LA or any government agencies. This test report has been authorized for release under quality
control from CKC Laboratories, Inc.

Steve Behm
Director of Quality Assurance & Engineering Services
CKC Laboratories, Inc.
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Test Facility Information

Our laboratories are configured to effectively test a
wide variety of product types. CKC utilizes first class
test equipment, anechoic chambers, data acquisition
and information services to create accurate, repeatable
and affordable test results.

TEST LOCATION(S):
CKC Laboratories, Inc.
1120 Fulton Place
Fremont, CA 94539

Software Versions

CKC Laboratories Proprietary Software Version
EMITest Emissions 5.03.11
EMITest Immunity 5.03.10

Site Registration & Accreditation Information

Location

NIST CB #

TAIWAN

CANADA FCC JAPAN

Fremont, CA

US0082

SL2-IN-E-1148R

3082B-1 US1023 A-0149
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SUMMARY TABLES for Fusion2Go 3.0 and DRIVE 4G-X

Test Location:

_MAvAlestlng the Future

LABORATORIES, INC.

Fremont

Test Engineer:

Test Setup
Hieu Song Nguyenpham

Test Method:

Customer Specification

Test Date(s):

1/8/2018

Test Equipment:
Asset # Description | Manufacture Model Calibration Date Cal Due Date
03362 Cable Astrolab 32022;%9094' 1/10/2017 1/10/2019
P06239 Attenuator Weinschel 54A-10 8/8/2016 8/8/2018
32022-29094K-
P07192 Cable Astro 29094K-48TC 10/9/2017 10/9/2019
Spectrum .
02660 T Agilent E4446A 10/10/2016 10/10/2018
03418 Signal Agilent E4438C 6/19/2017 6/19/2019
Generator J
00130 Signal Anritsu MS2691A NCR NCR
Generator
NCR — No Calibration Required

Output Power Uplink

4.1MHz AWGN | Fusion2Go 3.0 DRIVE 4G-X
Output
Frequency Power Frequency Output Power
(MHz) (dBm) (MHz) (dBm)
UL1710-1755 21.72 UL1710-1755 20.05
UL824-894 27.03 UL824-894 23.26
UL776-787 25.68 UL776-787 22.37
UL 698-716 25.71 UL 698-716 21.77
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Downlink EVM

W-CDMA | Fusion2Go 3.0 DRIVE 4G-X
EVM EVM

Frequency | EVM rms peak | Power(dBm) Frequency EVM rms peak Power(dBm)
MH % MH %
(MHz) O (MHz) (%) %)
730.5 11.16 33.13 -7.34 730.5 18.31 53.89 -1.77
742.5 2.29 5.93 -5.32 742.5 12.49 46.83 -5.19
752.0 11.68 38.01 -7.63 752.0 15.93 63.19 -3.28
1932.5 6.47 18.72 -6.02 1932.5 22.94 70.41 -7.17
1935.0 4.17 12.77 -4.73 1935.0 13.62 42.32 -9.98

Uplink EVM

. DRIVE
W-CDMA | Fusion2Go 3.0 4GX
EVM Peak EVM Peak
Frequency | EVM rms peak CfE Power Frequency | EVM rms peak CeDaE Power
MH 9 dB MH 9 dB
(MHz) (%) w0 | (s | (€Bm (MHz) ) | Ty | (am) | ©@B™
703.5 6.77 64.20 -43.04 22.06 703.5 9.47 67.73 -40.58 19.39
781.5 11.09 76.81 -39.29 22.56 781.5 6.06 71.01 -44.79 17.01
838.1 5.87 63.66 -43.30 23.62 838.1 4.76 51.76 -46.70 20.64
Page 6 of 51
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W-CDMA Fusion2Go 3.0 DRIVE 4G-X
Frequency Input signal Frequency .
EVM (% EVM (% Input signal (dBm
(MHz) (%) (dBm) (MHz) (%) put signal (dBm)
703.5 13.32 -84.50 703.5 13.77 -80.30
781.5 13.49 -81.50 781.5 13.33 -82.30
838.1 13.35 -84.00 838.1 13.34 -83.50
1735.5 13.55 -83.50 1735.5 13.27 -82.0
Uplink-Adjacent Channel Power
W-CDMA Fusion2Go 3.0 DRIVE 4G-X
Frequency Power Frequency Power
Band dBc Band dBc
(MHz) (dBm) (MHz) (dBm)
UL824-894 L1 -35.39 23.22 UL824-894 L1 -41.64 20.37
UL824-894 Ul -35.84 23.22 UL824-894 Ul -36.89 20.37
UL776-787 L1 -37.12 22.15 UL776-787 L1 -37.74 16.77
UL776-787 u1 -37.90 22.15 UL776-787 u1 -35.26 16.77
UL 698-716 L1 -35.67 21.77 UL 698-716 L1 -37.93 19.45
UL 698-716 Ul -35.99 21.77 UL 698-716 Ul -37.52 19.45

Uplink-Mask Emission

W-CDMA Fusion2Go 3.0 DRIVE 4G-X
Frequency Ref Frequency Ref
Result Result

(MHz) Power(dBm) u (MHz) Power(dBm) u
UL824-894 22.30 PASS UL824-894 20.58 PASS
UL776-787 21.51 PASS UL776-787 17.10 PASS
UL 698-716 21.33 PASS UL 698-716 19.46 PASS
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Inter Modulation

Fusion2Go 3.0 DRIVE 4G-X
Frequency IMD IMD | Output | Output Frequency IMD IMD | Output | Output
(MHz) (dBm) (dBm) | (dBm) | (dBm) (MHz) (dBm) (dBm) | (dBm) | (dBm)
UL824-894 -20.12 -20.34 19.67 19.44 UL824-894 -24.97 -20.34 15.26 15.42
UL776-787 -23.07 -21.80 18.77 18.07 UL776-787 -21.68 -19.95 14.05 14.31
UL698-716 -20.74 -21.47 18.30 18.28 UL 698-716 -23.52 -24.82 13.03 12.61

Verify Band Downlink Plots

Device: Fusion2Go 3.0

Atten 40 dB

ik

][VI/H' [' Ifﬁl“ﬁ |"'
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v |,|| ml'il | J.W 1 ! , ; Wiy “*J"‘L»"\“ xh w“«!f i 1/.\1

Span 36 MHz

k Sweep 3.48 ms (601 pts)
Mdrlm Tr ace Type Amplitude
1) Freq : MHz -11.88 dBm

1 Freq 7 2 -6.68 dBm

1 Freg 746.88 I -6.63 dBm

7.1_Band Verify_DL_728-746MHz
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Mkr2 748.50 MHz
-6.91 dBm

1‘\v\\,

J Igl[”-rﬂlwlx |’ '|| W i lm ”If‘H,

"""m' lff"'uﬂul“l ‘IIII' Wl 1r1“»".|'1’\f'|'”||\ll L""|'|»n1| i 1”"\1"’4 T

Span 22 MHz
VBH 300 kHz Sweep 2.12 ms (601 pts)

?5?:68 MHz -12 38 dBn

7.1_Band Verify_DL_746-757MHz

r A

ul ool i i p—- ! st - 4
A ","’lL‘"|H'i""’n'1i<r"','.""ﬂ"l,""'\'1\”;f ‘t ‘”“a“*-" ’),hfla. P’n ar "UHIIL I'JH ‘r!’w"ﬂ"‘;I"’Hr‘f“]l'q'ﬁhﬂ"‘"J_“'P\hp,-\' !{,‘Pl'l,_.\[\!ir, ¥ hﬂkll"‘i’ NMW

881.50 MHz Span 50 MHz
3H 108 kHz YBH 300 kHz q'..'eep 4.8 ms (601 pts)

7.1_Band Verify_DL_869-894MHz
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% Agilent 09:47:54 Nov 9, 2017 R T

Fef 30.3 dBm Atten 48 dB

YA \w. I'?"‘! JWJ'. 1 ,\un "‘NW ﬁ*‘wnﬂ‘pﬂn AP s\ l’r'ru'.w“’-.\lfs\.‘;n,'., V‘W’p‘ i*.ﬂ,;"n(.'lpnmr.",,

M1 W2
Center 1.962 58 GHz Span 138 MHz
#Res BH 100 kHz 'u'BH 300 kHz Sweep 12.44 ms (601 pts)
Marker Trace ype ! Amplitude
(¢ 7 .938 6 -168.28 dBm
(¢D] ; 3 GHz -4.98 dBm
1) re 1.995 868 GHz -9.69 dBm

7.1_Band Verify_DL_1930-1995MHz

& Agilent 09:20:08 Nov 9, 2617 R T

Atten 40 dB

LAy ?1 "IIV‘JU ’|l|‘|“p“"\"‘qﬁw‘"h\-"’ld'/'"\ i ..1 3 Nﬁk\yn*ﬂi ."u“f\uﬁr»,uw\lixﬁ,.f., ,‘( -., nr,nﬁ!.p\ ,1(|inj ..,,u rhl Py g’*‘v""“"‘.ﬁg""f“-‘, ﬁr | "Ir

M1 W2
Center 2.132 50 GHz Span 98 MHz
#Res BW 106 VBH 3600 kHz Sweep 8.64 ms (601 pts)
Marker Tr ype X Amplitude
1 Ay e 2.118 80 GHz -12.96 dBm
2 (¢D] e ? dBm
3 [¢D) re 2.155 80 GHz -9.81 dBm

7.1 _Band Verify_DL 2110-2155MHz
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Device: Drive 4G-X

Mki2 745.10 NHz
#Anen 40 dB 10.31 dBm

AL APV et e
c MRl B AR |
w2 |
ordor 737.00 NHz Span 36 NHz
Res EW 100 kHz VEW 300 kHz Sweep 1.48 ms (601 pis)

e

7.1_Band Verify_DL_728-746MHz

Mki2 746.91 NHz
#Anen 40 dB 0.30 dBm

1AM AA A 2
I"r"‘['} v ,‘.\1.“\

LA A N At s A (e A 4 A 2 Al ML
)%l VY M VI'(“ ! ‘”"h i\‘l v 'L"; VY ."". W

L}
w2
erder 751.50 NHz Span 32 NHz
Res EW 100 kHz Sweep 3.08 ms (601 pis)

Ve rate

7.1_Band Verify_DL_746-757MHz
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Mki2 879.67 MHz
#Anen 40 dB 4.22 cBm

d bl
' fry {

ordor 881.50 NHz Span 50 NHz
Res EW 100 kHz VEW 300 kHz Swoep 4.8 ms (601 pis)

Uahe race X Axe

7.1_Band Verify_DL_869-894MHz

Mir2 1.970 08 GHz
#Anen 40 dB 5.82 cBm

Span 130 MMz
Swoop 12.44 ms (601 pts)

phude

7.1_Band Verify_DL_1930-1995MHz
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Mir2 2,132 50 GHz
#Anen 40 dB 8.65 cBm

Yot iy Y n'vr-,'-d[' a U AR

w2
I Cortor 2.132 50 GHz Span 90 NHz
[¥Res EW 100 kHz VEW 300 kHz Sweap 8,64 ms (601 pis)

Vake ae

7.1_Band Verify_DL_2110-2155MHz
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Output Power Uplink

4.1MHz
AWGN Fusion2Go 3.0 DRIVE 4G-X
Output
Frequency Power Frequency Output Power
(MHz) (dBm) (MHz) (dBm)
UL1710-1755 21.72 UL1710-1755 20.05
UL824-894 27.03 UL824-894 23.26
UL776-787 25.68 UL776-787 22.37
UL 698-716 25.71 UL 698-716 21.77
Fusion2Go 3.0 Plots
- Agilent R T

".,A......_.-.m.‘....n»p-A.-'nrh'-‘-‘"-N"-4.H.>-.p-«-.-n.--‘-+'-¢p-'\"ﬂp-.,.
s )

#/BH 1 MHz

Channel Power Power Spectral Density

25.71 dBm /4.1000 MHz -40.42 dBm/Hz

7.2_Power_UL_698-716MHz_AWGN
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#- Agilent R T

#Atten 40 dB

!

/
o
" ™ i
L e "‘"P‘
Y

#UBH 1 MHz
Channel Power Power Spectral Density

25.68 dBm /4.1800 MHz -40.45 dBm/Hz

7.2_Power_UL_776-787MHz_AWGN

s Agilent R T

B e o N R
e

#/BH 1 MHz ep 50

Channel Power Power Spectral Density

27.03 dBm /4.1000 MHz -39.10 dBm/Hz

7.2_Power_UL_824-849MHz_AWGN
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s Agilent R T [FreqiChannel

Center Freq
1 73550000 GH2

ChFreq 17356 GHy Trig F'n\

Start Freq
1.73045000 GHz

Ref 30.74 dBm #Atlen 40 dB
Stop Freq
174055000 GHz

Center 1.735 500 GHz ] Span 10.1 MHz
IRes EW 100 k2 NVEW 1 NHz #Sweep 501 ms (1000 pis)

chary

21.72dBm  /4.1000 MHz -44 41 dBn/Hz

7.2_Power_UL_1710-1755MHz_AWGN
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DRIVE 4G-X Plots

= Agilent R T

#\/BH 1 MHz
Channel Power Power Spectral Density

21.77 dBm /4.1000 MHz -44.35 dBm/Hz

7.2_Power_UL_698-716MHz_AWGN

r‘...-|MH.'v-'-lfr-f-"-:-'f’-'\""w.wm‘-..w.MH;. ,,,.,1‘\
It
h|
5
!

,
ety
J W““"’"ﬂ\n‘u.\-.iqu
i
by,

#YBH 1 MHz

Channel Power Power Spectral Density

22.37 dBm /4.1000 MHz -43.76 dBm/Hz

7.2_Power_UL_776-787MHz_AWGN
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System

CnFreg 838 1 MHz Show Errors

I, AR

Power On/ J

Presel J

Ref 30.74 dBm #AHen 40 ¢B 1

TmelDale T

I

Algnments 'j

L ‘ Confg O ™

Center 838,100 NHz Span 10.1 MKz 1

#Res EW 100 kiz WVEW 1 NHz #Swoep 501 ms (1000 pis ‘

| Chann Reference ']

23.26 dBm { 4.1000 MHz

Mora

1013

7.2_Power_UL_824-849MHz_AWGN

3 Agilent R T [FreqiChamel
Ch Freg 1.7355 GHy g Free | %ﬁg‘i{;ﬁ.
Channal Power
Center 1.735500000 GHz Starl Freq
| 1.73045000 GHz
Ret 30.74 dBm #Atien 40 ¢B I i
Stop Freq
1,74055000 GHz
CF Step
1.01000000 MHz
Auo  Mamj
Fraq Otisat
Center 1.735 500 GHz 0.00000000 Hz
URes EW 100 kiHz WVEW 1 NHz : 1
" ; Signal Track
C P Po eciral Densily On or *
20.05 dBm { 4.1000 MHz -46.08 dBrr/Hz

7.2_Power_UL_1710-1755MHz_AWGN
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... Downlinkébvm@

W-CDMA | Fusion2Go 3.0 DRIVE 4G-X
Frequency | EVM rms EZ::I( Power(dBm) Frequency EVM rms EZ;\:I( Power(dBm)
0, 0,
(MHz) (%) (%) (MHz) (%) (%)

730.5 11.16 33.13 -7.34 730.5 18.31 53.89 -1.77
742.5 2.29 5.93 -5.32 742.5 12.49 46.83 -5.19
752.0 11.68 38.01 -7.63 752.0 15.93 63.19 -3.28
1932.5 6.47 18.72 -6.02 1932.5 22.94 70.41 -7.17
1935.0 4.17 12.77 -4.73 1935.0 13.62 42.32 -9.98
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Fusion2Go 3.0 Plots
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DRIVE 4G-X Plots
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cK

Uplink EVM

Report No.: 100819-3

W-CDMA Fusion2Go 3.0 DRIVE 4G-X
Frequency EVM rms EZ::I( I::T)a: Power Frequency | EVM rms :E)Z::I( IZT;: Power
0, 0,
(MHz) (%) (%) (dB) (dBm) (MHz) (%) (%) (dB) (dBm)
703.5 6.77 64.20 -43.04 22.06 703.5 9.47 67.73 -40.58 19.39
781.5 11.09 76.81 -39.29 22.56 781.5 6.06 71.01 -44.79 17.01
838.1 5.87 63.66 -43.30 23.62 838.1 4.76 51.76 -46.70 20.64
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Fusion2Go 3.0 Plots
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DRIVE 4G-X Plots
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Uplink EVM -Input Signal

W-CDMA Fusion2Go 3.0 DRIVE 4G-X

Fr‘(’:n“:z';cy EVM (%) '"ﬂ:tBs:f)"a' Fr?:/l":z';cy EVM (%) Input signal (dBm)
703.5 13.32 -84.50 703.5 13.77 -80.30
781.5 13.49 -81.50 781.5 13.33 -82.30
838.1 1335 -84.00 838.1 13.34 -83.50
1735.5 13.55 -83.50 1735.5 13.27 -82.0
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Fusion2Go 3.0 Plots
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DRIVE 4G-X Plots
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Uplink-Adjacent Channel Power

W-CDMA Fusion2Go 3.0 DRIVE 4G-X
F"zlf'n“:z';cy Band dBc '(’:;";; F“(*:n“:z';cy Band dBc '::;"n‘:;

UL824-894 L1 -35.39 23.22 UL824-894 L1 -41.64 20.37
UL824-894 Ul -35.84 23.22 UL824-894 ul -36.89 20.37
UL776-787 L1 -37.12 22.15 UL776-787 L1 -37.74 16.77
UL776-787 ul -37.90 22.15 UL776-787 ul -35.26 16.77
UL 698-716 L1 -35.67 21.77 UL 698-716 L1 -37.93 19.45
UL 698-716 Ul -35.99 21.77 UL 698-716 ul -37.52 19.45
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Fusion2Go 3.0 Plots
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DRIVE 4G-X Plots
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Uplink-Mask Emission

W-CDMA Fusion2Go 3.0 DRIVE 4G-X
Frequency Ref Frequency Ref
Resul Resul
(MHz) Power(dBm) esult (MHz) Power(dBm) esult
UL824-894 22.30 PASS UL824-894 20.58 PASS
UL776-787 21.51 PASS UL776-787 17.10 PASS
UL 698-716 21.33 PASS UL 698-716 19.46 PASS
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Fusion2Go 3.0 Plots
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DRIVE 4G-X Plots
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Inter Modulation

Fusion2Go 3.0 DRIVE 4G-X
Frequency IMD IMD | Output | Output Frequency IMD IMD | Output | Output
(MHz) (dBm) (dBm) | (dBm) | (dBm) (MHz) (dBm) (dBm) | (dBm) | (dBm)
UL824-894 -20.12 -20.34 19.67 19.44 UL824-894 -24.97 -20.34 15.26 15.42
UL776-787 -23.07 -21.80 18.77 18.07 UL776-787 -21.68 -19.95 14.05 14.31
UL698-716 -20.74 -21.47 18.30 18.28 UL 698-716 -23.52 -24.82 13.03 12.61
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Fusion2Go 3.0 Plots
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Drive 4G-X Plots
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Test-Set up Photos

Test Set up-DRIVE 4G-X
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