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Declaration

BTL represents to the client that testing is done in accordance with standard procedures as applicable and
that test instruments used has been calibrated with standards traceable to international standard(s) and/or
national standard(s).

BTL's reports apply only to the specific samples tested under conditions. It is manufacture’s responsibility to
ensure that additional production units of this model are manufactured with the identical electrical and
mechanical components. BTL shall have no liability for any declarations, inferences or generalizations
drawn by the client or others from BTL issued reports.

BTL’s report must not be used by the client to claim product certification, approval, or endorsement by
NVLAP, NIST, or any agency of the Federal Government.

This report is the confidential property of the client. As a mutual protection to the clients, the public and
BTL-self, extracts from the test report shall not be reproduced except in full with BTL’s authorized written
approval.

BTL'’s laboratory quality assurance procedures are in compliance with the ISO Guide 17025 requirements,
and accredited by the conformity assessment authorities listed in this test report.

Limitation

For the use of the authority's logo is limited unless the Test Standard(s)/Scope(s)/ltem(s) mentioned in this
test report is (are) included in the conformity assessment authorities acceptance respective.
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Equipment
Brand Name
Test Model
Series Model

Applicant
Manufacturer
Address

Date of Test
Test Sample
Standard(s)

1 CERTIFICATION

. Computer

: ADVANTECH

. AIM-10W

o AIM-1OW XXX XXX XXX XX XXX XX

. Advantech Co., Ltd.
: Advantech Co., Ltd.
: No.1, Alley 20, Lane 26, Rueiguang Road, Neihu District, Taipei 11491, Taiwan,

: Nov. 13, 2017 ~ Feb. 27, 2018
: Production Unit
1 47 CRF FCC Part 2

The above equipment has been tested and found in compliance with the requirement of the relative
standards by BTL Inc.

The test data, data evaluation, and equipment configuration contained in our test report (Ref No.
BTL-FCCP-7-1710083) were obtained utilizing the test procedures, test instruments, test sites that
has been accredited by the Authority of TAF according to the 1ISO-17025 quality assessment
standard and technical standard(s).

Test result included in this report is only for the WCDMA Band V and LTE Band 5.

(where X may be any alphanumeric character , blank or “-”.)

R.O.C.

47 CRF FCC Part 22, Subpart H
KDB 971168 D01 Power Meas License Digital Systems v03
ANSI/TIA-603-D-2010
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2 SUMMARY OF TEST RESULTS
Test procedures according to the technical standards.
FCC Clause No Description Test Result Judgement | Tested By
gg'zl_géllg(a) RF Power Output APPENDIX A Pass Kenji Lin
g;zlgéllg(b) Occupied Bandwidth APPENDIX B Pass Kenji Lin
gg-zl,gi%(a) Out of Band Emissions APPENDIX C Pass Kenji Lin
gg.zl,g%(a) Spurious Emissions at Antenna Terminals APPENDIX D Pass Kenji Lin
gg.zl.g?(a) Field strength of spurious radiation APPENDIX E Pass Keniji Lin
2321222 Frequency stability APPENDIX F Pass Kenji Lin
NOTE:
(1) "N/A” denotes test is not applicable in this Test Report.
Report No.: BTL-FCCP-7-1710083 Page 7 of 65
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2.1 TEST FACILITY

The test facilities used to collect the test data in this report:
(FCC RN:674415; FCC DN:TWO0659; IC Assigned Code:20088-1)
No. 68-1, Ln. 169, Sec. 2, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan (R.O.C.)
(FCC RN:674415; FCC DN:TWO0659; IC Assigned Code:20088-2)
No. 68-1, Ln. 169, Sec. 2, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan (R.O.C.)
(FCC RN:674415; FCC DN:TWO0659; IC Assigned Code:20088-5)
No. 68-1, Ln. 169, Sec. 2, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan (R.O.C.)
(FCC RN:674415; FCC DN:TWO0659; IC Assigned Code:20088-6)
No. 68-1, Ln. 169, Sec. 2, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan (R.O.C.)

(FCC RN:674415; FCC DN:TWO0659)

No. 68-1, Ln. 169, Sec. 2, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan (R.O.C.)

2.2 MEASUREMENT UNCERTAINTY

R 16-4-2 U, requirement.

A. Conducted test:

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the EUT as specified in CISPR 16-4-2. The BTL measurement uncertainty is less than

The reported uncertainty of measurement y + U, where expanded uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of
approximately 95 %.

Applied Parameter Uncertainty
= RF Power Output + 024 dB
X Frequency stability + 1.2x107
X Occupied Bandwidth + 3.8%
X Spurious Emissions at Antenna Terminals + 2.71dB
= Temperature + 0.08 °C

Report No.:

BTL-FCCP-7-1710083
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B. Radiated emissions below 1 GHz test:
Applied | Test Site | Method | Measurement Frequency Range :‘ r/1tV U (dB)
30 MHz ~ 200 MHz \Y 3.48
CB08 30 MHz ~ 200 MHz H 3.08
u (10m) CISPR 200 MHz ~ 1,000 MHz V 3.94
200 MHz ~ 1,000 MHz H 3.46
30 MHz ~ 200 MHz V 3.68
CB08 30 MHz ~ 200 MHz H 3.28
u (3m) CISPR 200 MHz ~ 1,000 MHz \ 4.26
200 MHz ~ 1,000 MHz H 3.92
30 MHz ~ 200 MHz \ 4.26
CB11 30 MHz ~ 200 MHz H 3.76
u (3m) CISPR 200 MHz ~ 1,000 MHz Vv 4.46
200 MHz ~ 1,000 MHz H 3.84
30 MHz ~ 200 MHz V 4.20
CB15 30 MHz ~ 200 MHz H 3.64
DI | @m) | CISPR 200 MHZ ~ 1,000 MHz V | 456
200 MHz ~ 1,000 MHz H 3.90
30 MHz ~ 200 MHz V 4.20
CB16 30 MHz ~ 200 MHz H 3.64
N (3m) CISPR 200 MHz ~ 1,000 MHz \ 4.56
200 MHz ~ 1,000 MHz H 3.90
C. Radiated emissions above 1 GHz test:
Applied| Test Site | Method | Measurement Frequency Range :‘ r/1tv U (dB)
1 GHz ~ 6 GHz V 4.40
CBO08 1 GHz ~ 6 GHz H 3.88
u (3m) CISPR 6 GHz ~18 GHz V 4.70
6 GHz ~18 GHz H 4.08
1 GHz ~ 6 GHz V 4.44
CB11 1 GHz ~ 6 GHz H 4.40
u (3m) CISPR 6 GHz ~18 GHz V 4.02
6 GHz ~18 GHz H 4.00
1 GHz ~ 6 GHz V 4.46
CB15 1 GHz ~ 6 GHz H 4.40
X (3m) CISPR 6 GHz ~18 GHz V 3.88
6 GHz ~18 GHz H 4.00
1 GHz ~ 6 GHz V 4.46
CB16 1 GHz ~ 6 GHz H 4.40
L | @m) | CISPR 6 GHz ~18 GHz V| 3.88
6 GHz ~18 GHz H 4.00
Report No.: BTL-FCCP-7-1710083 Page 9 of 65
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Applied| Test Site | Method | Measurement Frequency Range U (dB)
S e = L
S e 1 —
A e ———
S e - ——

Note: Unless specifically mentioned, the uncertainty of measurement has not been taken into
account to declare the compliance or non-compliance to the specification.

Our calculated Measurement Instrumentation Uncertainty is shown in the tables above.

These are our Uy, values in CISPR 16-4-2 terminology.

Since Table 1 of CISPR 16-4-2 has values of measurement instrumentation uncertainty,

called Ugispr, as follows:
Conducted Disturbance (mains port) — 150 kHz — 30 MHz : 3.6 dB

Radiated Disturbance (electric field strength on an open area test site or alternative

test site) — 30 MHz — 1000 MHz : 5.2 dB

Report No.: BTL-FCCP-7-1710083
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3 GENERAL INFORMATION
3.1 DESCRIPTION OF EUT
Equipment Computer
Brand Name ADVANTECH
Test Model AIM-10W
Series Model AIM-1OWXXXXXX XX XXX XXX XX
(where X may be any alphanumeric character , blank or “-".)
Model Difference Different model distribute to different area.
Power Source DC Voltage supplied from AC/DC adapter.
Power Ratin I/P: AC 100-240V~, 1.5A, 50~60Hz, 1.5A
9 O/P: DC 19V—3.42A
Products Covered
AC Adapter Manufacturer |TAMURA Model [XEW1934N
LN LB Sierra Wireless Model |EM7455 (FCC ID: NTNEM7455)
Manufacturer
Specification information
WCDMA ULE BPSK
Modulation Type DL: QPSK
yp e UL: QPSK,160AM
DL: QPSK,16QAM
Operation Modulation Maximum ERP xsghrgﬁg; Emission
Band Frequency Type RF Power Output Tolerance | Designator
MHz [ --—--- dBm W ppm
WCDMABand V | 826.4 to 846.6 BPSK 14.51 0.026 0.0042 AM16FOW
QPSK 14.64 0.029 8M99G7D
LTE Band 5 824.7 to 848.3 160AM 13.84 0024 0.0077 8M99W7D
NOTE:

(1) For a more detailed features description, please refer to the manufacturer’s specifications
or the user's manual.

Report No.: BTL-FCCP-7-1710083
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(2) Table for Filed Antenna:
Frequency | Gain w/ Gain w/o Cable Loss
Ant. Brand Model Type | Connector Range Cable loss | Cable Loss (dBi)
(MHz) (dBi) (dBi)
699-715 -3.70 -3.34 0.36
704-716 -3.67 -3.21 0.36
824-849 -5.77 -5.39 0.38
777-787 -5.44 -5.07 0.37
832-862 -7.24 -6.86 0.38
PIN: 880-915 -11.97 -11.38 0.59
INPAQ | 6036B0207401 LPEX |[oiXd7SS| 2.9 L7 0.59
MAIN| o rooration| (WaA-F-LTE12-0 | PIFA | MHFa.L [Z20-1785] -2.45 -1.86 0.59
2-001) 1710-1780 -2.15 -1.56 0.59
1850-1910 -7.51 -6.91 0.6
1920-1980 -5.71 -5.10 0.61
2305-2315 -5.27 -4.58 0.69
2500-2570 -6.37 -5.66 0.71
2496-2690 -5.57 -4.86 0.71
2620-2690 -5.38 -4.67 0.71
717-728 -11.63 -11.53 0.10
729-745 -11.03 -10.93 0.10
734-746 -10.89 -10.79 0.10
746-756 -10.46 -10.35 0.11
869-894 -11.61 -11.5 0.11
P/N: 791-821 -4.85 -4.74 0.11
AUX INPAQ 6036B0207201 PIFA I-PEX 925-960 -6.54 -6.42 0.12
Corporation| (WA-F-LTE12LB MHF4-L | 1805-1880 -2.91 -2.75 0.16
G1-12-001) 1930-1990| -2.71 -2.54 0.17
2110-2155 -1.72 -1.55 0.17
2110-2200 -1.73 -1.55 0.18
2350-2360 -2.88 -2.7 0.18
2496-2690 0.19 0.38 0.19
2620-2690 0.19 0.38 0.19

Report No.: BTL-FCCP-7-1710083
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3.2 TEST MODES

test as following:

To investigate the maximum EMI emission characteristics generates from EUT, the test system was
pre-scanning tested base on the consideration of following EUT operation mode or test
configuration mode which possible have effect on EMI emission level. Each of these EUT operation
mode(s) or test configuration mode(s) mentioned above was evaluated respectively.

The EUT system operated these modes were found to be the worst case during the pre-scanning

WCDMA
Test Channel
Test ltems Band 0 v H
RF Power Output \% \% \% \%
Occupied Bandwidth \% \% \% \%
Out of Band Emissions \Y, Y, \%
Spurious Emissions at Antenna Terminals \%
Field strength of spurious radiation \%
Frequency stability \%
LTE
Test Items Band Bandwidth (MHz) Modulation RB Size Test Channel
14| 3 5 ]110] 15| 20 QPSK 16QAM 1 [Half|Full| L M| H
RF Power Output 5 ViV ]|V ]|V - - \% \Y \Y \ \% VIV ]|V
Occupied
Bandwidth 5 ViV ]|V |V - - \% \Y \% VIV ]|V
Out of Band 5 |v|iv]|v|iv]-]- v v v v |v v
Emissions
Spurious
Emissions at 5 V]iV]|V]V - - \% \% \% \Y
Antenna Terminals
Flel_d streng_th _of 5 v | - ) v v v
spurious radiation
Frequency stability [ 5 VIV ]|V]V] - - \Y, Vv \%

NOTE:

(2) The gray marker

EUT TEST CONDITIONS:

(1) The marker “V” means this configuration is used for testing.
means this bandwidth is not supported.

Test Iltem

Environmental Conditions

Test Voltage

RF Power Output

25°C, 60 % RH

AC 120V/60Hz

Occupied Bandwidth

25°C, 60 % RH

AC 120V/60Hz

Out of Band Emissions

25°C, 60 % RH

AC 120V/60Hz

Spurious Emissions at Antenna
Terminals

25°C,60% RH

AC 120V/60Hz

Field strength of spurious radiation

23°C, 70 % RH

AC 120V/60Hz

Frequency stability

Normal and Extreme

Normal and Extreme

Report No.: BTL-FCCP-7-1710083
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3.3 BLOCK DIAGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

EUT

EUT Adapter]

3.4 SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary accessories or

support units. The following support units or accessories were used to form a representative test
configuration during the tests.

Item Equipment Brand Model/Type No. | FCC ID Series No.

ltem Shielded Type Ferrite Core Length Note

Report No.: BTL-FCCP-7-1710083 Page 14 of 65
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4 RFPOWER OUTPUT TEST

4.1 LIMIT

The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 watts.
4.2 TEST PROCEDURE

EIRP / ERP Power Measurement:

EIRP = Conducted Power + Antenna gain.
ERP power = EIPR power - 2.15 dBi.

Conducted Power Measurement:

The EUT was set up for the maximum power with WCDMA and LTE link data modulation and link up
with simulator. Set the EUT to transmit under low, middle and high channel and record the power
level shown on simulator.

4.3 DEVIATION FROM TEST STANDARD

No deviation.

4.4 TEST SETUP

Conducted Power Measurement:

Com_munication EUT
Simulator

4.5 TEST RESULT

Please refer to the APPENDIX A.

Report No.: BTL-FCCP-7-1710083 Page 15 of 65
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5 OCCUPIED BANDWIDTH TEST

5.1 TEST PROCEDURE

The EUT makes a call to the communication simulator. All measurements were done at low, middle
and high operational frequency range. The communication simulator station system controlled a
EUT to export maximum output power under transmission mode and specific channel frequency.
Use OBW measurement function of Spectrum analyzer to measure 99 % occupied bandwidth and
26 dB bandwidth.

5.2 DEVIATION FROM TEST STANDARD
No deviation.

5.3 TEST SETUP

Spectrum Analayzer [ ] -

Splitter EUT
Communication simulator

5.4 TEST RESULT

Please refer to the APPENDIX B.

Report No.: BTL-FCCP-7-1710083 Page 16 of 65
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6 OUT OF BAND EMISSIONS TEST
6.1 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.

In the 1 MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth
of at least one percent of the emission bandwidth of the fundamental emission of the transmitter
may be employed.

6.2 TEST PROCEDURE

a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and span is 5 MHz. RB of the
spectrum is 100 kHz and VB of the spectrum is 300 kHz (WCDMA).

c. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the
spectrum is 13 kHz and VB of the spectrum is 51 kHz (LTE Bandwidth 1.4MHz).

d. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the
spectrum is 30 kHz and VB of the spectrum is 100 kHz (LTE Bandwidth 3MHz).

e. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the
spectrum is 100 kHz and VB of the spectrum is 300 kHz (LTE Bandwidth 5MHz/10MHz).

f. Record the max trace plot into the test report.

6.3 DEVIATION FROM TEST STANDARD
No deviation.

6.4 TEST SETUP

Spectrum Analayzer [ ] o
Power o -

a i B

Communication simulator

6.5 TEST RESULT

Please refer to the APPENDIX C.

Report No.: BTL-FCCP-7-1710083 Page 17 of 65



7 SPURIOUS EMISSIONS AT ANTENNA TERMINALS TEST

7.1 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.
The emission limit is equal to -13 dBm.

7.2 TEST PROCEDURE

a. The testing follows FCC KDB 971168 D01 Power Meas License Digital Systems v03.

b. The EUT was connected to spectrum analyzer and system simulator via a power divider.

c. The band edges of low and high channels for the highest RF powers were measured. Set RBW
= 1% EBW in the 1 MHz band immediately outside and adjacent to the band edge.

d. Set spectrum analyzer with RMS detector.

e. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.

f.  The limit line is derived from 43 + 10log(P) dB below the transmitter power P (Watts)
=P(W) - [43 + 10 log(P)] (dB)
=[30 + 10 log(P)] (dBm) - [43 + 10 log(P)] (dB)
=-13dBm

7.3 DEVIATION FROM TEST STANDARD
No deviation.

7.4 TEST SETUP

Spectrum Analayzer :l o
Power - -
Splitter EUT

=

Communication simulator

7.5 TEST RESULT

Please refer to the APPENDIX D.

Report No.: BTL-FCCP-7-1710083 Page 18 of 65
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8.1 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.

The emission limit is equal to -13 dBm.

8.2 TEST PROCEDURE

a.

2o

8.3 DEVIATION FROM TEST STANDARD

No deviation.

8.4 TEST SETUP

FIELD STRENGTH OF SPURIOUS RADIATION TEST

In the semi-anechoic chamber, EUT placed on the 0.8 m height of Turn Table, rotated the table
around 360 degrees to search the maximum radiation power and receiver antenna shall be
rotated vertical and horizontal polarization and moved height from 1 m to 4 m to find the
maximum polar radiated power. The “Read Value” is the spectrum reading the maximum power
value.

The substitution horn antenna is substituted for EUT at the same position and signals generator
export the CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and
moved receiving antenna to find the maximum radiation power. Adjust output power level of S.G
to get a Value of spectrum reading equal to “Read Value “ of step a. Record the power level of
S.G.

EIRP = Output power level of S.G - TX cable loss + Antenna gain of substitution horn.

ERP power can be calculated form EIRP power by subtracting the gain of dipole,

ERP power = EIRP power - 2.15 dBi.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is

1 MHz / 3 MHz.

30 MHz to 1 GHz

A
1-4m
< '
3m v
e
| EUT |
\ T ] lm
0.8m
\
Ground Plane
Receiver |4 amp.

Report No.: BTL-FCCP-7-1710083 Page 19 of 65
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Above 1 GHz

\
AN\

| EUT |
"O.7m
AT 1
0.8 m

Ground Plane

8.5 TEST RESULT

Please refer to the APPENDIX E.

Report No.: BTL-FCCP-7-1710083 Page 20 of 65



9 FREQUENCY STABILITY TEST

9.1 LIMIT

Freguency range (MHz) Base, fixed (ppm) Mobile > 3 watts (ppm) | Mobile < 3 watts (ppm)
821 to 896 1.5 2.5 2.5

9.2 TEST PROCEDURE

a. Device is placed at the oven room. The oven room could control the temperatures and humidity.
Power warm up is at least 15 min and power applied should perform before recording frequency
error.

b. EUT is connected the external power supply to control the DC input power. The test voltage
range is from minimum to maximum working voltage. Each step shall be record the frequency
error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold
the + 0.5°C during the measurement testing. The each temperature step shall be at least 0.5
hours, consider the EUT could be test under the stability condition.

d. The frequency error was recorded frequency error from the communication simulator.

9.3 DEVIATION FROM TEST STANDARD
No deviation.

9.4 TEST SETUP

1

Communication simulator

=

Power Supply

9.5 TEST RESULT

Please refer to the APPENDIX F.

Report No.: BTL-FCCP-7-1710083 Page 21 of 65
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10 LIST OF MEASURING EQUIPMENTS
RF Power Output and Frequency stability
Item| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
Wireless
1 | Communications Agilent 8960 US38080149 Oct. 16, 2018
Test Set (WCDMA)
Radio
2 Communication Anritsu MT8820C 6201525878 Nov. 04, 2018
Analyzer (LTE)
Occupied Bandwidth, Out of Band Emissions and Spurious Emissions at Antenna Terminals
Item | Kind of Equipment [ Manufacturer Type No. Serial No. Calibrated until
1 EXA Signal Agilent N9O10A MY54200240 | Oct. 01, 2018
Analyzer
Wireless
2 Communications Agilent 8960 US38080149 Oct. 16, 2018
Test Set (WCDMA)
Radio
3 Communication Anritsu MT8820C 6201525878 Nov. 04, 2018
Analyzer (LTE)
Field strength of spurious radiation
Item| Kind of Equipment | Manufacturer Type No. Serial No. Calibrated until
1 Preamplifier EMCI 012645B 980267 Feb. 27, 2019
2 Preamplifier EMCI EMC02325 980217 Dec. 27, 2019
3 Test Cable EMCI EMClg‘éb%M'SM' 8m Jan. 03, 2019
4 Test Cable vt |FMCOOS MM 150207 Jan. 03, 2019
EEMC104-SM-S
5 Test Cable EMCI M-3000 151205 Jan. 03, 2019
6 [MXE EMI Receiver Agilent N9038A MY55420127 Jan. 08, 2019
7 Signal Analyzer Agilent N9010A MY52220990 Feb. 21, 2019
8 Loop Ant EMCO 6502 42960 Nov. 23, 2018
9 Horm Ant SCHW’?(RZBEC BBHA 9120D 9120D-1342 Feb. 27, 2019
10 | Trilog-Broadband | g0 or7heck | vULB 9168 9168-548 | Jan. 15, 2019
Antenna
11 5dB Attenuator EMCI EMCI-N-6-05 AT-N0623 Jan. 15, 2019
Wireless
12 | Communications Agilent 8960 US38080149 Oct. 16, 2018
Test Set (WCDMA)
Radio
13 Communication Anritsu MT8820C 6201525878 Nov. 04, 2018
Analyzer (LTE)
Remark: “N/A” denotes no model name, no serial no. or no calibration specified.
All calibration period of equipment list is one year.

Report No.: BTL-FCCP-7-1710083

Page 22 of 65



3L

LN

f@w F

PR
R 2

APPENDIX A RF POWER OUTPUT

CONTINUE ON NEXT PAGE

Report No.: BTL-FCCP-7-1710083

Page 27 of 65



s 1
3TL Dy
Y™ %
Band WCDMA Band V
GA;;;[]e?dn;) 577 Conducted Power (dBm) ERP Power (dBm)

Tx Channel 4132 4182 4233 4132 4182 4233

Rx Channel 4357 4407 4458 4357 4407 4458

Frequency (MHZz) 826.4 836.4 846.6 826.4 836.4 846.6

RMC 12.2K 22.38 22.30 22.43 14.46 14.38 14.51

HSDPA Subtest-1 21.21 21.13 21.26 13.29 13.21 13.34

HSDPA Subtest-2 21.30 21.15 21.29 13.38 13.23 13.37

HSDPA Subtest-3 20.80 20.66 20.80 12.88 12.74 12.88

HSDPA Subtest-4 20.78 20.66 20.80 12.86 12.74 12.88

HSUPA Subtest-1 21.07 21.01 21.13 13.15 13.09 13.21

HSUPA Subtest-2 20.08 20.02 20.14 12.16 12.10 12.22

HSUPA Subtest-3 20.29 20.23 20.35 12.37 12.31 12.43

HSUPA Subtest-4 20.36 20.30 20.42 12.44 12.38 12.50

HSUPA Subtest-5 21.28 21.22 21.34 13.36 13.30 13.42

Remark: ERP power = Conducted Power + Antenna gain - 2.15.
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Band LTE Band 5
GAar;:]e?dn;) -5.77 Conducted Power (dBm) ERP Power (dBm)
Low CH | Mid CH |High CH | Low CH | Mid CH [High CH
anannel | iaton| RB | RB | 20407 | 20525 | 20643 | 20407 | 20525 | 20643
(MHz) Size |Offset| 8247 | 836.5 | 848.3 | 824.7 | 836.5 | 8483
MHz MHz MHz MHz MHz MHz
1 0 | 2212 | 2220 | 21.99 | 1420 | 14.28 | 14.07
1 2 | 22,04 | 2207 | 2191 | 1412 | 1415 | 13.99
1 5 | 21.96 | 21.99 | 21.83 | 14.04 | 14.07 | 13.91
QPSK 3 0 | 2179 | 21.82 | 21.66 | 13.87 | 13.90 | 13.74
3 1 | 21.87 | 21.90 | 21.74 | 13.95 | 13.98 | 13.82
3 3 | 21.80 | 21.83 | 2167 | 1388 | 13.91 | 13.75
L4 6 0 | 2133 | 2142 | 2148 | 1341 | 1350 | 13.56
1 0 | 2140 | 21.35 | 21.27 | 13.48 | 13.43 | 13.35
1 2 | 2228 | 2123 | 21.15 | 1336 | 13.31 | 13.23
1 5 | 2125 | 2120 | 21.12 | 13.33 | 13.28 | 13.20
16QAM 3 0 | 2132 | 2127 | 21.19 | 13.40 | 13.35 | 13.27
3 1 | 2120 | 2115 | 21.07 | 1328 | 1323 | 13.15
3 3 | 2117 | 2112 | 21.04 | 1325 | 1320 | 13.12
6 0 | 2016 | 2011 | 20.03 | 1224 | 1219 | 12.11
Band LTE Band 5
GA;;Le?dn;) -5.77 Conducted Power (dBm) ERP Power (dBm)
chanmel Low CH | Mid CH |High CH | Low CH | Mid CH |High CH

Bandwidth | Modulation | RB | RB | 20415 | 20525 | 20635 | 20415 | 20525 | 20635
(MH2) Size (Offset[ go55 | 8365 | 847.5 | 8255 | 8365 | 8475
MHz MHz MHz MHz MHz MHz
1 0 | 2223 | 2231 | 2210 | 1431 | 14.39 | 14.18
1 7 | 2215 | 2218 | 22.02 | 14.23 | 14.26 | 14.10
1 | 14 | 22.07 | 2210 | 21.94 | 1415 | 1418 | 14.02
QPSK 8 0 | 21.02 | 21.05 | 20.89 | 13.10 | 13.13 | 12.97
8 3 | 2110 | 2113 | 2097 | 13.18 | 1321 | 13.05
8 7 | 2103 | 21.06 | 20.90 | 13.11 | 13.14 | 12.98
3 15 | 0 | 2096 | 2099 | 20.83 | 13.04 | 13.07 | 12.91
1 0 | 2151 | 21.46 | 21.38 | 1359 | 1354 | 13.46
1 7 | 2139 | 2134 | 21.26 | 13.47 | 13.42 | 13.34
1 | 14 | 2136 | 2131 | 2123 | 13.44 | 13.39 | 13.31
16QAM 8 0 | 2014 | 20.09 | 2001 | 1222 | 1217 | 12.09
8 3 | 2013 | 20.08 | 20.00 | 12.21 | 12.16 | 12.08
8 7 | 2010 | 20.05 | 19.97 | 12.18 | 12.13 | 12.05
15 | 0 | 2004 | 1999 | 19.91 | 12.12 | 12.07 | 11.99

Remark: ERP power = Conducted Power + Antenna gain - 2.15.
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Band LTE Band 5
GAar;:]e?dn;) -5.77 Conducted Power (dBm) ERP Power (dBm)

Low CH | Mid CH |High CH | Low CH | Mid CH [High CH

anannel | iaton| RB | RB | 20425 | 20525 | 20625 | 20425 | 20525 | 20625

(MHz) Size |Offset| 8265 | 836.5 | 846.5 | 826.5 | 836.5 | 846.5

MHz MHz MHz MHz MHz MHz

1 0 | 2236 | 2244 | 2223 | 14.44 | 1452 | 14.31

1 12 | 2228 | 2231 | 2215 | 1436 | 1439 | 14.23

1 24 | 2220 | 2223 | 2207 | 1428 | 1431 | 14.15

QPSK 12 0 | 2115 | 21.18 | 21.02 | 1323 | 13.26 | 13.10

12 6 | 21.23 | 2126 | 21.10 | 13.31 | 13.34 | 13.18

12 | 13 | 2116 | 21.19 | 21.03 | 13.24 | 13.27 | 13.11

25 0 | 21.09 | 2112 | 2096 | 13.17 | 13.20 | 13.04

> 1 0 | 2164 | 2159 | 2151 | 13.72 | 13.67 | 13.59

1 12 | 2152 | 2147 | 21.39 | 1360 | 13.55 | 13.47

1 24 | 2149 | 2144 | 21.36 | 1357 | 1352 | 13.44

16QAM | 12 0 | 2027 | 2022 | 2014 | 1235 | 12.30 | 12.22

12 6 | 2026 | 2021 | 2013 | 1234 | 12.29 | 12.21

12 | 13 | 2023 | 2018 | 20.10 | 12.31 | 12.26 | 12.18

25 0 | 20.17 | 20.12 | 2004 | 12.25 | 12.20 | 12.12

Band LTE Band 5
GA;;Le?dn;) -5.77 Conducted Power (dBm) ERP Power (dBm)

chanmel Low CH | Mid CH |High CH | Low CH | Mid CH |High CH

Bandwidth | Modulation SF\i)Ee O?fSet 20450 é(;féz: 20600 | 20450 20322: 20600
(MHz) 829 MHz| 17" |844 MHz|829 MHz ~ 1844 MHz

Z MHz

1 0 | 2248 | 2256 | 2235 | 1456 | 14.64 | 14.43

1 24 | 22.40 | 2243 | 2227 | 1448 | 1451 | 14.35

1 | 49 | 2232 | 2235 | 22.19 | 14.40 | 14.43 | 14.27

QPSK 25 0 | 2127 | 21.30 | 21.14 | 13.35 | 13.38 | 13.22

25 | 12 | 2135 | 21.38 | 21.22 | 13.43 | 13.46 | 13.30

25 | 25 | 2128 | 21.31 | 21.15 | 13.36 | 13.39 | 13.23

10 50 0 | 2121 | 2124 | 21.08 | 1329 | 13.32 | 13.16

1 0 | 2176 | 2171 | 2163 | 13.84 | 13.79 | 13.71

1 24 | 2164 | 2159 | 2151 | 13.72 | 13.67 | 13.59

1 | 49 | 2161 | 2156 | 21.48 | 13.69 | 13.64 | 13.56

16QAM | 25 0 | 2039 | 2034 | 2026 | 12.47 | 12.42 | 12.34

25 | 12 | 20.38 | 20.33 | 2025 | 12.46 | 1241 | 12.33

25 | 25 | 20.35 | 20.30 | 2022 | 12.43 | 12.38 | 12.30

50 0 | 2029 | 2024 | 2016 | 1237 | 12.32 | 12.24

Remark: ERP power = Conducted Power + Antenna gain - 2.15.
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APPENDIX B OCCUPIED BANDWIDTH
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Band WCDMA Band V
99 % Occupied 26 dB Bandwidth
Channel Frequency (MHz) Bandwidth (MHz) (MHz)
4132 826.4 4.1561 4,742
4182 836.4 4.1525 4.732
4233 846.6 4.1500 4.734
4132 4182

FVBW 300 kHZ

d Bandwidth Total Power

4.1561 MHz
rro 9K %of OBW Power
ATAZMHz  xdB

d Bandwidth
4.1525 MHz
To -5.366 kHz
4732 MKz

d Bandwidth
4.1500 MHz
-8.331 kHz

Transmit Freq Emor
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Band LTE Band 5
Channel Bandwidth :
(MH2) 1.4 Modulation QPSK
99 % Occupied 26 dB Bandwidth

Channel Frequency (MHz) Band\(;vidth (IE)/IHZ) (MH2)
20407 824.7 1.0874 1.218
20525 836.5 1.0890 1.215
20643 848.3 1.0932 1.223

andwidth
1.0874 MHz
o 1788 kHz
1218MHz  xdB

% of OBW Power

andwidth
1.0890 MHz
rror B0Hz % of OBW Power
1215MHz  xdB

andwidth

1.0932 MHz
e 1831 kHz
1223MHz  xdB

% of OBW Power

Band LTE Band 5
Channel Bandwidth :
(MH2) 14 Modulation 16QAM
99 % Occupied 26 dB Bandwidth

Channel Frequency (MHz) Bandwidth (MHz) (MH2)
20407 824.7 1.0902 1.216
20525 836.5 1.0900 1.219
20643 848.3 1.0890 1.214

20407 | 20525

AVEW 100 KHZ
d Bandwidth Total Power
1.0902 MHz

% of OBW Power

Transmit Freq Eror A0 Hz

x dB Bandwidth 1216MHz  xdB

FVEBW 100 kHZ

Total Pawer

1.0900 MHz
1900 kHz
1219MHz  xdB

Transmit Freq Emer
x dB Bandwidth

% of OBW Power

Occupied Bandwidth
1.0890 MHz

Transmit Freq Emer

x dB Bandwidth

1214MHz  xdB

FVEBW 100 KKz

Total Power

ATOHz % of OBW Power
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Band LTE Band 5
Channel Bandwidth :
(MH2) 3 Modulation QPSK
99 % Occupied 26 dB Bandwidth

Channel Frequency (MHz) Bandwidth (MHz) (MH2)
20415 825.5 2.6887 2.910
20525 836.5 2.6884 2.903
20635 847.5 2.6908 2.908

20635

ccupled Bandwidth
2.6887 MHz
o

SBEMz %ol OBW Power  99.00%
2010MHz  xdB -26.00 dB

ccupled Bandwidth
2.6884 MHz

2003MHz  xdB

A38Hz % of OBW Power

ceupied Bandwidth

2.6908 MHz
e A333kHz % of OBW Power
2008 MHz  xdB

Band LTE Band 5
Channel Bandwidth :
(MH2) 3 Modulation 16QAM
99 % Occupied 26 dB Bandwidth

Channel Frequency (MHz) Bandwidth (MHz) (MH2)
20415 825.5 2.6924 2.919
20525 836.5 2.6901 2.909
20635 847.5 2.6900 2.913

20415 | 20525

| S S W —

\

FVBW 200 KHZ

FVEBW 200 kHZ

Total Pawer

Occupled Bandwidth

2.6924 MHz

2.6901 MHz 2.6900 MHz

Transmit Freq Eror 3781kHz % of OBW Power
x dB Bandwidth 2919MHz  xdB

Transmit Freq Emer 127Hz %ol OBW Power

Transmit Freq Emer 792Hz % of OBW Power

x dB Bandwidth 2900 MHz  xdB x dB Bandwidth 2013MHz  xdB
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Band

LTE Band 5

Channel Bandwidth
(MHZz)

5

Modulation

QPSK

Channel

Frequency (MHz)

99 % Occupied
Bandwidth (MHZz)

26 dB Bandwidth
(MH2)

20425

826.5

4.4964

4.825

20525

836.5

4.4972

4.857

20625

846.5

4.4988

4.871

ccupled Bandwidth
4.4964 MHz

o 254 He

4852MHz  xdB

% of OBW Power

ccupled Bandwidth
4.4972 MHz

e -2.040 kHz

4.857 Mz

% of OBW Power

xdB

80.00 %
-26.00 4B

20625

andwidth

4.4988 MHz
o 3A20kHz % of OBW Power

ABTIMHz  xdB

Band

LTE Band 5

Channel Bandwidth
(MHZz)

5

Modulation

16QAM

Channel

Frequency (MHz)

99 % Occupied
Bandwidth (MHz)

26 dB Bandwidth
(MH2)

20425

826.5

4.4930

4.823

20525

836.5

4.4943

4.826

20625

846.5

4.4931

4.829

FVBW 300 kHZ

4.4930 MHz

Transmit Freq Eror

2080 kHz % of OBW Power

x dB Bandwidth 4823MHz  xdB

4.4943 MHz
Transmit Freq Emer 702 He

x dB Bandwidth 4.826 MHz

FVEBW 300 kHZ

Total Pawer

% of OBW Power

xdB

Occupled Bandwidth

Transmit Freq Emer
x dB Bandwidth

FVBW 300 KKz
Total Power
4.4931 MHz
A3T0KHz % of OBW Power
4B20MHz  xdB
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Band

LTE Band 5

Channel Bandwidth
(MHZz)

10

Modulation

QPSK

Channel

Frequency (MHz)

99 % Occupied
Bandwidth (MHz)

26 dB Bandwidth
(MHz)

20450

829.0

8.9830

9.568

20525

836.5

8.9937

9.622

20600

844.0

8.9775

9.572

20600

ndwidth
8.9830 MHz
2.802 kHz

056BMHz  x dB

% of OBW Power 8000 %
-26.00 dB

8.9937 MHz
1,601 kHz
8.622 MHz

% of OBW Power

xdB

pied Bandwidth

80.00 %
-26.00 4B

8.9775 MHz
o0 6051 kHz
B5TZMHz  xdB

% of OBW Power  09.00%
-26.00 dB

Band

LTE Band 5

(MHZz)

Channel Bandwidth

10

Modulation

16QAM

Channel

Frequency (MHz)

99 % Occupied
Bandwidth (MHz)

26 dB Bandwidth
(MH2)

20450

829.0

8.9737

9.588

20525

836.5

8.9924

9.572

20600

844.0

8.9759

9.538

20450

20600

FVBW 1 MHZ
Total Power

8.9737 MHz
1203 kHz
9.586MHz  xdB

Transmit Freq Eror % of OBW Power

x dB Bandwidth

8.9924 MHz

-6.245 kHz

Transmit Freq Emer

x dB Bandwidth 9.572 Mz

FVBW 1MHZ

Total Power

% of OBW Power

xdB

Occupled Bandwidth

Transmit Freq Emer
x dB Bandwidth

8.9759 MHz
0,603 kHz
9538 MHz  xdB

FVBW 1 MHZ

Total Power

% of OBW Power
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APPENDIX C OUT OF BAND EMISSIONS

CONTINUE ON NEXT PAGE

Report No.: BTL-FCCP-7-1710083

Page 37 of 65



T

Band WCDMA Band V
4132 4233

B ieysight Specirum Anahyzes - Swept S& == Keysight Spectrum Anahyzes - Swept SA ==

) AN jus A1
Avg Type: RMS I Avg Type: RMS
Center Freq 824.000000 MH N e— Mu:W;: Lz Center Freq 849.000000 M S — Mu:W;: Lz

Wide Wide
1FGain:Low #Atten: 30 dB 1FGain:Low Atten: 30 dB

Ref Offsetd dB 1 - Ref Offsetd dB
Ref 24.00 dBm . O n Ref 24.00 dBm

824.000000 MHz| B849.000000 MHz|

g

Center 824.000 MHz Span 5.000 MHz Center 849.000 MHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz* #Sweep 1.000 s (1001 pts)

uss sTATUS =3 sTATUS
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Band

LTE Band 5

Channel Bandwidth

(MH2) 1.4

20407

20643

1RBO

1RB5

[ Keysight Spectrum Anabyzer - Swept SA

Center Froq 824.000000 MHz
PRO

1FGain:Low

#Avg Type: Log-Pwr
Wite e Trig: Free Run
GAtten: 30 dB

Ref Offset 55 dB
Ref 25.50 dBm

i
JW‘Ww-ﬁvafm.w”ﬁT{$ﬁ“J‘Jﬂ,"kr|'"1’“‘j‘

Center 824.0000 MHz Span 1.000 MHz
#Res BW 13 kHz #VBW 30 kHz* #Sweep 1.000 s (1001 pts)

uss sTaTUS

[ Keysight Spectrum Anabyzes - Swept SA

benler Freq 349.00000 MHz #Avg Type: Log-Pwr
P P

0" Wide =+= Trig: Free Run

1FGain:Low #Atten: 30 dB

Ref Offset 55 dB
Ref 25.50 dBm

llt bt

)
*I
ﬂmw"

L
3 i
W‘Mm

M IIMAIIH(Q iy

Center 849.0000 MHz Span 1.000 MHz
#Res BW 13 kHz #VBW 30 kHz* #Sweep 1.000 s (1001 pts)

=3 sTaTUS

6RBO

6RBO

[ Keysight Spectrum Anabyzer - Swept SA

#Avg Type: Log-Pwr
Wite e Trig: Free Run

lCenter Freq 824.000000 MHz
o 2 &Atten: 30 dB

1FGain:Low

Ref Offset 5.5 dB
Ref 25.50 dBm

4
rPrm—" R Mwm..'.y,lm,.lw-rm #

Center 824.0000 MHz Span 1.000 MHz
#Res BW 13 kHz #VBW 30 kHz* #Sweep 1.000 s (1001 pts)

uss sTATUS

824.000000 MHz|

[ Keysight Spectrum Anayzer - Swept SA

Center Freq 849.000000 MHz i T LoF
- 5 PNO: Wide ~—+— 1rig: Free Run

PASS #Atten: 30 dB

IFGainLow
Mkr1 84

Offset 5. P
Offset 5.5 dB -40.01 dBm

25.50 dBm
B845.000000 MHz|

Ly “M‘ff'r'm'c"‘““"‘-'ml

|

!

Center 849.0000 MHz Span 1.000 MHz
#Res BW 13 kHz #VBW 30 kHz* #Sweep 1.000 s (1001 pts)

=3 sTATUS
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Band

LTE Band 5

Channel Bandwidth
(MH2)

20415

20635

1RBO

1RB14

[ Keysight Spectrum Anabyzer - Swept SA

Center Froq 824.000000 MHz
P

Ref Offset 55 dB
Ref 25.50 dBm

Trace 1F

Center 824.0000 MHz
#Res BW 30 kHz

1FGain:Low

#VBW 100 kHz*

0" Wide =+= Trig: Free Run

Atten: 30 dB

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTaTUS

[ Keysight Spectrum Anabyzes - Swept SA

Center Freq 845.000000 MHz
P

Ref Offset 55 dB
Ref 25.50 dBm

Center 849.0000 MHz
#Res BW 30 kHz

0" Wide =+= Trig: Free Run

Atten: 30 dB

#VBW 100 kHz*

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTaTUS

15RBO

15RBO

i
1FGain:Low

Ref Offset 5.5 dB
Ref 25.50 dBm

Center 824.0000 MHz
#Res BW 30 kHz

#VBW 100 kHz*

#Avg Type: Log-Pwr

® Trig: Free Run

#Atten: 30 4B
Mkr1 82

824.000000 MHz|

!
AT
#ﬁn\W{wxnw..ﬂ,.l,.;,.I'-,J,“\ r‘_\,‘._w_,,_‘m,

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTATUS

Center 849.0000 MHz
#Res BW 30 kHz

#Avg Type: Log-Pwr

® Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz*

Mkr1 849
2.17 dBm

B845.000000 MHz|

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTATUS
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Band

LTE Band 5

(MH2)

Channel Bandwidth

20425

20625

1RBO

1RB24

[ Keysight Spectrum Anabyzer - Swept SA

Center Froq 824.000000 MHz
P

Ref Offset 55 dB
Ref 25.50 dBm

Trace 1F

Center 824.0000 MHz
#Res BW 30 kHz

1FGain:Low

MWNMmq-‘fmmw..m

0" Wide =+= Trig: Free Run

Atten: 30 dB

M

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTaTUS

#VBW 100 kHz*

[ Keyright Spectrum Analyzer - Swept SA
Center Freq 849.000000 MHz
PI
E Gain:Low

Ref Offset 55 dB
Ref 25.50 dBm

Trace 1F

e,

Center 849.0000 MHz
#Res BW 30 kHz

0" Wide =+= Trig: Free Run

#VBW 100 kHz*

Atten: 30 dB

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTaTUS

25RB0O

25RB0O

Ref Offset 5.5 dB
Ref 25.50 dBm

-A\W’q\“\-‘.‘lﬂ-‘?’ Lk

Center 824.0000 MHz
#Res BW 30 kHz

1FGain:Low

#Avg Type: Log-Pwr
" Trig: Free Run
Atten: 30 dB

i
Mkr1 82 99 MHz
80 dBm

824.000000 MHz|

P gy ettt b
£

Y T
"'rlr}'\‘r‘wm'dal'lﬂm““my

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTATUS

#VBW 100 kHz*

[ Keysight Spectrum Anayzer - Swept SA

Center Freq 849.000000 MHz
PNO: Wi

i
1FGain:Low

Ref Offset 5.5 dB
f 25.50 dBm

Center 849.0000 MHz
#Res BW 30 kHz

® Trig: Free Run

#VBW 100 kHz*

#Avg Type: Log-Pwr
&Atten: 30 dB
Mkr1

B845.000000 MHz|

PP nmad i i g

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTATUS
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Band

LTE Band 5

Channel Bandwidth
(MH2)

10

20450

20600

1RBO

1RB49

[ Keysight Spectrum Anabyzer - Swept SA

Center Freq 824.000000 M N e Run

1FGain:Low #Atten: 30 dB

Ref Offset 55 dB
Ref 25.50 dBm

Trace 1F

il
mwmTua,-m‘-mww\""*’”“*"

Center 824.0000 MHz

#Res BW 30 kHz #VBW 100 kHz*

#Avg Type: Log-Pwr

Mkr1

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTaTUS

[ Keysight Spectrum Anabyzes - Swept SA

Center Freq 845.000000 MHz
P

Ref Offset 55 dB
Ref 25.50 dBm

Trace 1F

Center 849.0000 MHz
#Res BW 30 kHz

O Wide —+- Trig: Free Run
1FGain:Low

Atten: 30 dB

H’T'fﬁmfr';

M‘W”"I""T“'“*Wﬁ‘r‘rrm"ﬁ-hrmmwtw

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTaTUS

#VBW 100 kHz*

S50RBO

50RBO

® Trig: Free Run
#Atten: 30 dB

i
1FGain:Low

Ref Offset 5.5 dB
Ref 25.50 dBm

1
M‘l’d»"ﬁd‘hlf-',a“nw'kﬁl‘p-n-"w'u

Center 824.0000 MHz

#Res BW 30 kHz #VBW 100 kHz*

#Avg Type: Log-Pwr

Mkr1 82

1 gl
X it
Al !

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTATUS

[ Keysight Spectrum Anayzer - Swept SA

Ref Offset 5.5 dB
f 25.50 dBm

Center 849.0000 MHz
#Res BW 30 kHz

Center Freq 849.000000 MHz
PNO: Wi

i
1FGain:Low

e
i “W‘-""“-\‘\‘\*:b\np P 'Q

#VBW 100 kHz*

® Trig: Free Run
#Atten: 30 dB

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)|

sTATUS
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APPENDIX D SPURIOUS EMISSIONS AT ANTENNA TERMINALS
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Channel

4182

I A6
Avg Type: RMS
e Trig: Free Run AvglHold: 111
IF Gain:L o #Anen: 30 dB

Ref Offset 4 dB
Ref 24.00 dBm

Start 0.003 GHz Stop 9.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 501.3 ms (20000 pts)

uss sTATUS
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T

Band

LTE Band 5

Channel 20525

Channel Bandwidth (MHz)

1.4

[ Keysight Spectrum Anabyzer - Swept SA

Start Freq 30.000000 MHz - B . FreeRun
#Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm
1F

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz

#Avg Type: Log-Pwr
AvglHold: 111

Stop 9.000 GHz
#Sweep 505.3 ms (20000 pts)

sTATUS

[ Keysight Spectrum Anayzer - Swept SA
05:19:20 PM Fel
&

#Avg Type: Log-Pwr

.‘:'_-tan Freq 30.000000 MHz P Trig: Free Run AvglHeld: 111

==
P #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

Start 30 MHz Stop 9.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)

=3 sTATUS

10

PNO: Fast ~—+— 1rig: Free Run
IFGainlow  #Atten: 30 dB

Ref Offset 15 dB
Ref 35.00 dBm

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz

#Avg Type: Log-Pwr
AvglHold: 11

Stop 9.000 GHz
#Sweep 505.3 ms (20000 pts)

sTaTUS

= Keysight Specirum Anabyzer - Swept SA

#Avg Type: Log-Pwr
PNO Faet o Trig: Free Run AvglHold: 111

‘Start Freq 30.000000 MHz
P #Atten: 30 dB

1FGain:Low

Ref Offset 15 dB ”
Ref 35.00 dBm =

Trace 1F

Mkr1 5.102 3 GHz
- [1=1]

Start 30 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz

=3 sTaTUS

Stop 9.000 GHz
#Sweep 505.3 ms (20000 pts)
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— N\ #
3TL i
™ #
| Test Mode |WCDMA_Band V_Without Docking Polarization Vertical |
0.0  dBm
-10
-20
-30
-40
-50
-60
3 4 5
| k& X X 2 X
-80
-90
-100.0
30.000 127.00  224.00 321.00 41800  515.00 612.00 70900  806.00 1000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBm dB dBm dBm dB  Detector ~ Comment
1 47.4600 6427 603 7030 -13.00 -57.30 peak
2 69.7700 6830  -192  -70.22 -1300 -5722 peak
3 * 1240900 6657  -1.81 -68.38 -13.00 -5538 peak
4 262.8000 -66.04  -256  -6660 -13.00 -55.60 peak
5 348.1600  -70.44 0.83 -69.61 -13.00 -56.61 peak
6 467 4700  -72.92 417 -68.75 -13.00 -5575 peak
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— N\ #
3TL i
™ #
| Test Mode |WCDMA_Band V_Without Docking Polarization Vertical |
0.0  dBm
-10
-20
-30
-40
-50
-60 2
1 X 4 % &
70 1 X
X
-80
-90
-100.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBm dB dBm dBm dB Detector ~ Comment
1 69.7700 -71.38 -1.92 7330 -13.00 -60.30 peak
2 * 1250600 -62.32 -1.87 6419 -13.00 -51.19 peak
3 2511600  -63.39 -276 6615 -13.00 -53.15 peak
4 302.5700 -68.24 -0.97 6921 -13.00 -56.21 peak
5 3442800 -66.97 0.67 -66.30 -13.00 -5330 peak
6 421.8800 -70.56 3.63 -66.93 -13.00 -5393 peak
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famne N\ #
3TL i
™ #
| Test Mode |WCDMA_Band V_With Desk Docking Polarization Horizontal |
0.0  dBm
-10
-20
-30
-40
-50
-60
& 5
12 3 X X g
a0 | X%
-80
-90
-1000
30.000 127.00  224.00 321.00 41800 51500 612.00 709.00  806.00 1000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBm dB dBm dBm dB  Detector  Comment
1 48.4300 6296  -5.41 -68.37 -13.00 -5537 peak
2 65.8000 -64.28 -3.68 -67.96 1300 -5496 peak
3 1337900 6544 -1.29 -66.73 1300 -5373 peak
4 * 2191500 -59.63 -4.69 6432 1300 -51.32 peak
5 281.2300 6435 -1.35 6570 -1300 -5270 peak
6 406.3600  -69.90 343 -66.47 -13.00 -5347 peak
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3TL i
™ #
| Test Mode |WCDMA_Band V_With Desk Docking Polarization Horizontal |
0.0 dBm
-10
20
-30
-40
50
4 B
60 x % g
2
1& 3
70 b4 X
-80
-90
-100.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MH=z
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBm dB dBm dBm dB Detector  Comment
1 69.7700 -66.04 -1.92 -67.96 -13.00 -54.96 peak
2 94.0200 -B64.06 -2.38 -66.44 -13.00 -53.44 peak
3 123.1200 -65.93 -1.74 -67.67 -13.00 -5467 peak
4 250.1900 -55.19 -2.76 -57.95  -13.00 -4495 peak
5 * 276.3800 -55.45 -1.65 -57.10  -13.00 -4410 peak
6 335.5500 -61.75 0.33 -6142 -13.00 -4842 peak
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3TL i
™ #
| Test Mode |WCDMA_Band V_With VESA Docking Polarization Horizontal |
0.0  dBm
-10
-20
-30
-40
-50
-60 3
12 b 6
a0 | X% 5 g
-80
-90
-100.0
30.000 127.00  224.00 321.00 41800  515.00 612.00 70900  806.00 1000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBm dB dBm dBm dB  Detector ~ Comment
1 48.4300 -62.10  -5.41 -67.51 -13.00 -5451 peak
2 69.7700 6560  -192 6752 -13.00 -5452 peak
3 * 1240900 6129  -1.81 -63.10 -13.00 -50.10 peak
4 2472800 6332  -293 6625 -13.00 -53.25 peak
5 3248800 -7079 009 -70.88 -13.00 -57.88 peak
6 413.1500  -72.98 3.52 6946 -13.00 -5646 peak
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3TL i
™ #
| Test Mode |WCDMA_Band V_With VESA Docking Polarization Horizontal |
0.0  dBm
-10
-20
-30
-40
-50
5
4
-60 3 x ¥ 6
X
3 X
q0 |} =
-80
-90
-100.0
30.000 127.00  224.00 321.00 41800  515.00 612.00 70900  806.00 1000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBm dB dBm dBm dB  Detector ~ Comment
1 66.8600 -68.17  -3.24  -7T141 -13.00 -5841 peak
2 1250600 6139  -1.87 6326 -13.00 -50.26 peak
3 1716200 6709 -166 6875 -13.00 -55.75 peak
4 2482500 -5580  -287  -5867 -13.00 -4567 peak
5 * 2763800 -5549  -165 -57.14 -13.00 -4414 peak
6 4053900 -67.50 342 -64.08 -13.00 -51.08 peak
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| Test Mode

|WCDMA_Band V_Without Docking

Polarization

Horizontal |

0.0 dBm

-10

-20

-30

B

-40
-50
-60
-70
-80

-90

-1 ["]'P

1000.000 1800.00 2600.00 3400.00 4200.00

5000.00

5800.00

6600.00

7400.00

9000.00 MHz

Measure-
ment

Reading Correct

No. Mk. Freq. Level Factor

Limit

Over

MHz dBm dB dBm

dBm

dB

Detector

Comment

1 * 1693200 4078 0.00 -40.78

-13.00

-27.78

peak
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| Test Mode |WCDMA_Band V_Without Docking Polarization Horizontal |
0.0  dBm
-10
-20
30 3
-40
2
®
-50
-60
-70
-80
-90
-1000
1000.000 1800.00  2600.00  3400.00  4200.00 5000.00 5800.00  6600.00  7400.00 9000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBm dB dBm dBm dB  Detector  Comment
1 * 1693.200 -30.86 000  -3086 -13.00 -17.86 peak
2 2539.800 4699 0.00 -4699  -13.00 -33.99 peak
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3TL 2
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LTE Band 5 Channel Bandwidth 10 L .
Test Mode - - . ; Polarization Vertica
MHz QPSK 1RBO0 Without Docking
0.0  dBm
10
-20
-30
-40
-50
-60
1%
X ‘. 8
-f0 ;3( xx
-80
-a0
-100.0
30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector Comment
1 49 4000 -61.87 -4.80 -66.67 -13.00 -5367 peak
2 % 68.8000 -62.50 -2.36 -6486 -13.00 -5186 peak
3 124.0900 -71.38 -1.81 -7319  -13.00 -6019 peak
4 250.1900 -68.36 -2.76 7112 -13.00 -5812 peak
5 271.5300 -70.31 -2.03 -f234 -13.00 -5934 peak
§] 600.3600 -75.19 6.04 -69.15 -13.00 -56.15 peak
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3TL 2
™ #
LTE_Band 5_Channel Bandwidth 10 o .
Test Mode -~ - , , Polarization Vertica
MHz QPSK 1RBO0 Without Docking
0.0  dBm
-10
-20
-30
-40
-50
.60 2
1 X 4 5
X X 3
-70 % " X
-80
-90
-100.0
30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector Comment
1 1551300 -65.36 -0.40 -65.76 -13.00 -5276 peak
2 % 2424300 -59.26 -3.23 -6249  -13.00 -4949 peak
3 328 7600 -68.96 0.06 -6890 -13.00 -5590 peak
4 411.2100 -69.16 349 -6567 -13.00 -5267 peak
4] 461.6500 -71.02 411 -66.91 -13.00 -5391 peak
4] 6003600 -74.15 6.04 -68.11 -13.00 -5511 peak
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Test Mode LTE_Band 5_Channel Bandwidth 10 Polarization Horizontal
MHz QPSK 1RBO With Desk Docking
0.0  dBm
-10
-20
-30
-40
-50
60 |
X o 8
- X 3
70 -y >4< )5.(
-80
-90
-1000
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector Comment
1 * 494000 -60.38 -4.80 -65.18 -13.00 -52.18 peak
2 717100 6722 -1.85 -69.07 -13.00 -56.07 peak
3 127.0000 -69.05 -2.01 -71.06 -13.00 -58.06 peak
4 1551300 -72.88 -0.40 -73.28 -13.00 -60.28 peak
5 4150900 -76.42 3.54 -72.88 -13.00 -59.88 peak
6 600.3600  -73.52 6.04 -67.48 -13.00 -5448 peak
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Test Mode LTE_Band 5_Channel Bandwidth 10 Polarization Horizontal
MHz QPSK 1RBO With Desk Docking
0.0  dBm
-10
-20
-30
-40
-50
-60
5
1%
3 x7E
70 3 % 2
-80
-90
-1000
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector Comment
1 707400  -70.49 -1.83 -72.32  -13.00 -59.32 peak
2 1512500 -71.80 -0.11 -71.91  -13.00 -5891 peak
3 230.7900 -66.80 -3.87 -70.67 -13.00 -5767 peak
4 331.6700 -66.86 0.18 -66.68 -13.00 -5368 peak
5 * 3481600 -6541 0.83 -64.58 -13.00 -51.58 peak
6 3656200 -70.25 1.67 -68.58 -13.00 -5558 peak
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Test Mode LTE_Band 5_Channel Bandwidth 10 Polarization Horizontal
MHz QPSK 1RBO0O With VESA Docking
0.0  dBm
-10
-20
-30
-40
-50
-60 3
1% * 3 2 6
® X X
70 A
-80
-90
-1000
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector Comment
1 494000  -62.21 -4.80 -67.01 -13.00 -54.01 peak
2 658900 -62.16 -3.68 -65.84 -13.00 -52.84 peak
3 * 1279700 -6165 -2.08 -63.73 -13.00 -50.73 peak
4 2521300 -63.66 275 -66.41 -13.00 -5341 peak
5 3374900 -67.46 0.41 -67.05 -13.00 -5405 peak
6 4150900 -71.89 354 -68.35 -13.00 -5535 peak
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Test Mode LTE_Band 5_Channel Bandwidth 10 Polarization Horizontal
MHz QPSK 1RBO0O With VESA Docking
0.0  dBm
-10
-20
-30
-40
-50
%
5
g
B0 % 3 = 2
X
-70 &
-80
-90
-1000
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector Comment
1 67.8300 -67.91 -2.80 -70.71  -13.00 -57.71 peak
2 124.0900  -60.55 -1.81 -62.36 -13.00 -4936 peak
3 1929600 -61.97 -2.86 -64.83 -13.00 -5183 peak
4 * 2511600 -52.29 276 -55.05 -13.00 4205 peak
5 3423400 -59.94 0.60 -59.34  -13.00 -4634 peak
6 4092700  -65.10 347 6163 -13.00 -4863 peak
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Test Mode LTE_Band 5_Channel Bandwidth 10

MHz QPSK 1RBO0 Without Docking

Polarization

Horizontal

0.0 dBm

-10

-20

-30

-40

-50

-60

Wt

-70
-80

-90

-1 DIJ.P

1000.000 1800.00 2600.00 3400.00 4200.00 5000.00 5800.00 6600.00 7400.00

9000.00 MHz

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over

MHz dBm dB dBm dBm dB Detector Comment

1 * 1672.800 -52.81 -9.03 -61.84 -13.00 -48.84 peak
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Test Mode LTE_Band 5_Channel Bandwidth 10

MHz QPSK 1RBO0 Without Docking

Polarization

Horizontal

0.0 dBm

-10

-20

-30

-40

-50

-60

Wt

-70
-80

-90

-1 DIJ.P

1000.000 1800.00 2600.00 3400.00 4200.00 5000.00 5800.00 6600.00 7400.00

9000.00 MHz

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over

MHz dBm dB dBm dBm dB Detector Comment

1 * 1672.800 -52.87 -9.03 -61.90 -13.00 -48.90 peak
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4
3TL Dy
Y™ %
Band | WCDMA Band i
Temperature vs. Frequency Stability
Temperature Frequency Error Limit
S (ppm) (ppm)
-20 0.0028 2.5
-10 0.0036 2.5
0 -0.0022 2.5
10 0.0013 2.5
20 0.0042 2.5
30 -0.0032 2.5
40 0.0028 2.5
50 0.0041 2.5
60 -0.0014 2.5
Maximum Deviation 0.0042 25
(ppm)
Band | WCDMA Band Il
Voltage vs. Frequency Stability
Voltage Frequency Error Limit
V) (ppm) (ppm)
100 0.0032 2.5
120 -0.0031 2.5
240 0.0025 2.5
Maximum Deviation 0.0032 25
(ppm)
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3L

Band | LTE Band 5
Temperature vs. Frequency Stability
Channel Bandwidth Frequency Error

(MH2z) (ppm) Limit
Tem?oeésature 14 3 5 10 (ppm)

-20 0.0028 0.0051 0.0039 -0.0045 2.5

-10 0.0036 -0.0022 0.0072 0.0031 2.5

0 -0.0022 -0.0029 0.0012 0.0073 2.5

10 0.0013 0.0048 0.0062 -0.0025 2.5

20 0.0042 0.0018 -0.0016 0.0021 2.5

30 -0.0032 -0.0027 -0.0078 0.0043 2.5

40 0.0028 -0.0012 0.0033 -0.0029 2.5

50 0.0041 0.0058 0.0024 0.0077 2.5

60 -0.0014 0.0023 -0.0022 0.0051 2.5

Maximum Deviation 0.0077 o5

(pPm)
Band | LTE Band 5
Voltage vs. Frequency Stability
Channel Bandwidth Frequency Error

(MH2z) (ppm) Limit
VO('{?)ge 14 3 5 10 (Ppm)

100 -0.0041 0.0031 -0.0003 -0.0034 2.5

120 -0.0038 0.0009 -0.0032 -0.0042 2.5

240 0.0025 -0.0021 0.0052 -0.0021 2.5

Maximum Deviation 0.0052 o5

(ppm)
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