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1 Certificate of Conformity

Product: Fleet Edge
Brand: N/A
Test Model: FL44TE
Sample Status: Engineering Sample
Applicant: Amazon.com Services LLC
Test Date: Dec. 13, 2021 ~ Jan. 10, 2022

Standards: FCC Part 90, Subpart |, S
FCC Part 2

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s RF characteristics under the conditions specified in this report.

6\/\ A (v G

Gina Liu / Specialist

Prepared by : , Date: Jan. 24, 2022

Jérem Y, t-./,.-?r\.
Approved by : ' , Date: Jan. 24, 2022
Jeremy Lin / Project Engineer
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2 Summary of Test Results
Applied Standard: FCC Part 90 & Part 2 (LTE 26)
FCC Test Iltem Result Remarks

Clause
2.1046 Effective Radiated Power Pass Meet the requirement of limit

90.635 (b) q :
2.1047 Modulation Characteristics Pass Meet the requirement.
2.1055 Frequency Stability Pass Meet the requirement of limit.
90.213
2.1049 . . . -

Occupied Bandwidth Pass Meet the requirement of limit.
90.209
2.1051 o . -
90.691 Emission Masks Pass Meet the requirement of limit.
2.1051 . _— . .
90.691 Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
96 691 Radiated Spurious Emissions Pass Minimum passing margin is -31.01 dB
' at 163.86 MHz.

Note: Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.

2.1

Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Measurement

Frequency

Expanded Uncertainty

(k=2) (¥)

9 kHz ~ 30 MHz 3.04 dB

Radiated Emissions up to 1 GHz 30 MHz ~ 200 MHz 2.93 dB

200 MHz ~ 1000 MHz 2.95dB

) o 1 GHz ~ 18 GHz 2.26 dB
Radiated Emissions above 1 GHz

18 GHz ~ 40 GHz 1.94 dB

Report No.: RFBGSN-WTW-P21120080-10

Page No. 5/43

Report Format Version: 6.1.1




182

Py
7\

2.2 Test Site and Instruments
Description & . . . Due Date of
Manufacturer Model No. Serial No. Date of Calibration Calibration

Test Receiver

i N9038A MY51210203 Sep. 22, 2021 Sep. 21, 2022
Agilent
Sp.ewum Analyzer N9010A MY52220314 Dec. 03, 2021 Dec. 02, 2022
Agilent
Spectrum Analyzer FSU43 101261 Apr. 12, 2021 Apr. 11, 2022
ROHDE & SCHWARZ pr- 22, pr- 2%
HORN Antenna
SCHWARZBECK BBHA 9170 9170-480 Nov. 14, 2021 Nov. 13, 2022
HORN Antenna
SCHWARZBECK BBHA 9120D 9120D-969 Nov. 14, 2021 Nov. 13, 2022
BILOG Antenna
SCHWARZBECK VULB 9168 9168-472 Oct. 28, 2021 Oct. 27, 2022
HORN Antenna
SCHWARZBECK BBHA 9120 D 209 Nov. 14, 2021 Nov. 13, 2022
Fxed Atienuator MDCS18N-10 MDCS18N-10-01 | Apr. 13,2021 Apr. 12, 2022
Loop Antenna HLA 6121 45745 Jul. 21, 2021 Jul. 20, 2022
Er,\‘jgrl“p"f'er EMC 012645 980115 Oct. 05, 2021 Oct. 04, 2022
Erﬁf‘:ﬁ“p"f'er EMC 184045 980116 Oct. 05, 2021 Oct. 04, 2022
Eﬁgﬁ“p"f'er EMC 330H 980112 Oct. 05, 2021 Oct. 04, 2022
RF Coaxial Cable
EMCI EMC104-SM-SM-8000 171005 Oct. 05, 2021 Oct. 04, 2022
RF Coaxial Cable EMC104-SM-SM-100
HUBER+SUHNNER SUCOFLEX 104 0(140807) Oct. 05, 2021 Oct. 04, 2022
RF Coaxial Cable
\WOKEN 8D-FB Cable-Ch10-01 Oct. 05, 2021 Oct. 04, 2022
Software E3
BV ADT 6.120103 NA NA NA
'I'\*Arl‘:te”“a Tower MFA-440H NA NA NA
I/I”Fm Table MFT-201SS NA NA NA
Antenna Tower &Turn Table
Controller MF-7802 NA NA NA
MF
Radio Communication
Analyzer MT8820C 6201300640 Aug. 26, 2021 Aug. 25, 2022
Anritsu
Radio Communication
Analyzer MT8821C 6201462755 Feb. 07, 2021 Feb. 06, 2022
Anritsu
Temperature & Humidity
Chamber GTH-120-40-CP-AR MAA1306-019 Sep. 10, 2021 Sep. 09, 2022
GIANT FORCE
DC power supply
Keysight UB002A MY56330015 NA NA
EI'Sl'(t:' Mulimeter 87-1ll 70360742 Jun. 24, 2021 Jun. 23, 2022

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Chamber 10.
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3 General Information

3.1 General Description of EUT

Product Fleet Edge
Brand N/A
Test Model FL44TE

Status of EUT

Engineering Sample

Power Supply Rating

12 Vdc (Power Supply)

Modulation Type LTE QPSK, 16QAM
LTE Band 26 (Channel Bandwidth: 1.4 MHz) | 814.7 ~ 823.3 MHz
LTE Band 26 (Channel Bandwidth: 3 MHZz) 815.5 ~ 822.5 MHz
Frequency Range :
LTE Band 26 (Channel Bandwidth: 5 MHz) 816.5 ~ 821.5 MHz
LTE Band 26 (Channel Bandwidth: 10 MHz) 819 MHz
LTE Band 26 (Channel Bandwidth: 1.4 MHz) | 1M09G7D
. : LTE Band 26 (Channel Bandwidth: 3 MHz) 2M70G7D
Emission Designator .
LTE Band 26 (Channel Bandwidth: 5 MHZz) 4M50G7D
LTE Band 26 (Channel Bandwidth: 10 MHZz) 8M99D7W
LTE Band 26 (Channel Bandwidth: 1.4 MHz) | 250.611 mW (23.99dBm)
LTE Band 26 (Channel Bandwidth: 3 MHz) 257.632 mW (24.11dBm)
Max. ERP Power ;
LTE Band 26 (Channel Bandwidth: 5 MHz) 256.448 mW (24.09dBm)
LTE Band 26 (Channel Bandwidth: 10 MHz) 260.615 mW (24.16dBm)

Antenna Type

Refer to Note as below

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

1. The EUT contains following accessory devices.

Product Brand Model Description
BT/WLAN Module Intel 9560NGW 802.11 a/b/g/n/ac Wireless LAN + Bluetooth 5
WWAN Module Quectel EMO6-A WCDMA, LTE
CPU Intel i5-9500TE CFL-S, 6C 35W
SO-DIMM Innodisk - 2667MHz, 8G&16G
) . Cable length: 2445mm
LTE Main Antenna Rivian N/A
P/N: J7-1
o Cable length: 3520mm
LTE Aux Antenna Rivian N/A
P/N: J6-1
o - Cable length: 3550mm
WiFi Main Antenna Rivian PT00206181-A
P/N: J5-1
- .. Cable length: 2475mm
WiFi Aux Antenna Rivian PT00207642-A PIN: J4-1

2. The antenna information is listed as below.

Antenna information

Antenna gain (dBi)

Type Ant. LTE 26
. Main 1.11
Multiband Antennas
Aux 2.37

Report No.: RFBGSN-WTW-P21120080-10
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3. The above Antenna information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications, the laboratory shall not be held responsible.

4. The above EUT information is declared by manufacturer and for more detailed features description,
please refers to the manufacturer's specifications or user's manual.

Report No.: RFBGSN-WTW-P21120080-10 Page No. 8/43 Report Format Version: 6.1.1
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3.2 Configuration of System under Test
LAN Terminal 1 .
(1) Monitor (C)
5
Keyboard (A) ©) @ | WWAN Antenna (EUT)
EUT

(6) 3)
Mouse (B) WLAN Antenna (EUT)

@) (©)]

Power Supply (D) GPS Antenna (EUT)

®

ggg Remote site

Communication Tester (E)

3.2.1 Description of 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.
ID Product Brand Model No. Serial No. FCCID Remarks
A Keyboard Lenovo KB1021 N/A N/A -
B Mouse DELL MS111-P CN-011D3V-71581-1CJ- N/A -
092E
C Monitor HP HP Z24s 6CM5172L56 N/A -
D Power Supply NA NA NA N/A --
Communication R&S CMU200 123295 N/A For WCDMA
E
Tester ANRITSU MT8821C 6201462755 N/A For LTE

Note: All power cords of the above support units are non-shielded (1.8m).

ID Descriptions Qty. Length ?3;:?\;2? Cores (Qty.) Remarks
1. HDMI Cable 1 2m N 0 -
5 RF Cable 1 2445 mm N 0 Accessory of the EUT
1 3520 mm N 0 Accessory of the EUT
1 3550 mm N 0 Accessory of the EUT
3. RF Cable
1 2475 mm N 0 Accessory of the EUT
4. RF Cable 1 0.5m N 0 Accessory of the EUT
5. USB Cable 1 2.4m N 0 -
6. USB Cable 1 2.2m N 0 -
7. DC power Cable 1 1.2m N 0 -
8. AC power Cable 1 1.8m N 0 -

Report No.: RFBGSN-WTW-P21120080-10 Page No. 9/43 Report Format Version: 6.1.1
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3.3 Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, XYZ axis, and antenna ports
The worst case was found when positioned on X-plane for ERP and X-plane for radiated emission. Following
channel(s) was (were) selected for the final test as listed below:

LTE Band 26
EUT
Configure Test Item  |Available Channel Tested Channel Chanr.1el Modulation Mode
Mode Bandwidth
26697 to 26783 | 26697, 26740, 26783 1.4 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
) ERP 26705 to 26775 | 26705, 26740, 26775 3 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
267150 26765 | 26715, 26740, 26765 5 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
26740 26740 10 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
] Modulation 26740 26740 10MHz | QPSK,16QAM | 50 RB/0RB Offset
Characteristics
26697 to 26783 26697, 26783 1.4 MHz QPSK 1 RB/ 0 RB Offset
Frequency | 26705 to 26775 26705, 26775 3 MHz QPSK 1 RB/ 0 RB Offset
Stability 26715 to 26765 26715, 26765 5 MHz QPSK 1 RB/ 0 RB Offset
26740 26740 10 MHz QPSK 1 RB/ 0 RB Offset
26697 to 26783 | 26697, 26740, 26783 1.4 MHz QPSK, 16QAM 6 RB/ 0 RB Offset
Occupied 26705 t0 26775 | 26705, 26740, 26775 3 MHz QPSK, 16QAM | 15RB/0 RB Offset
Bandwidth | 26715t0 26765 | 26715, 26740, 26765 5 MHz QPSK, 16QAM | 25RB/0 RB Offset
26740 26740 10 MHz QPSK, 16QAM | 50 RB/0 RB Offset
26697 to 26783 | 26697, 26740, 26783 1.4 MHz QPSK, 16QAM 6 RB /0 RB Offset
) Emission Mask 2670510 26775 | 26705, 26740, 26775 3 MHz QPSK, 16QAM | 15RB/0 RB Offset
267150 26765 | 26715, 26740, 26765 5 MHz QPSK, 16QAM | 25 RB/0 RB Offset
26740 26740 10 MHz QPSK, 16QAM | 50 RB/0 RB Offset
26697 to 26783 | 26697, 26740, 26783 1.4 MHz QPSK 1 RB/ 0 RB Offset
Conducted | 26705t0 26775 | 26705, 26740, 26775 3 MHz QPSK 1 RB/ 0 RB Offset
) Emission 2671510 26765 | 26715, 26740, 26765 5 MHz QPSK 1 RB/ 0 RB Offset
26740 26740 10 MHz QPSK 1 RB/ 0 RB Offset
Radiated 26697 to 26783 | 26697, 26740, 26783 1.4 MHz QPSK 1 RB/ 0 RB Offset
- Emission 267150 26765 | 26715, 26740, 26765 5 MHz QPSK 1 RB /0 RB Offset
26740 26740 10 MHz QPSK 1 RB/ 0 RB Offset

Note:

1. This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation. Therefore, only ERP, modulation characteristics, occupied bandwidth and
peak to average ratio items had been tested under QPSK, 16QAM mode, the other items were performed
under QPSK mode only.

2. For radiated emission above 1 GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest, 5
MHz & highest channel bandwidth for final test.

3. For radiated emissions below 1 GHz, select the worst radiated emission channel for final testing

Report No.: RFBGSN-WTW-P21120080-10
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Test Condition:

Test Item Environmental Conditions Input Power Tested By

ERP 25 deg. C, 65 % RH 12 Vdc Rui Chan

Frequency Stability 25 deg. C, 65 % RH 12 Vdc Rui Chan

Occupied Bandwidth 25 deg. C, 65 % RH 12 vVdc Rui Chan

Peak to Average Ratio 25 deg. C, 65 % RH 12 vVdc Rui Chan

Emission Mask 25 deg. C, 65 % RH 12 Vdc Rui Chan

Band Edge 25 deg. C, 65 % RH 12 Vdc Rui Chan

Conducted Emission 25 deg. C, 65 % RH 12 Vvdc Rui Chan
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Tim Chen, Thomas Cheng

3.4 General Description of Applied Standards and references

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards and references:

Test Standard:

FCC 47 CFR Part 2
FCC 47 CFR Part 90
ANSI 63.26-2015

Note: All test items have been performed and recorded as per the above standards.

References Test Guidance:

KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 971168 D02 Misc Rev Approv License Devices v02r01
ANSI/TIA/EIA-603-E 2016

Note: All test items have been performed as a reference to the above KDB test guidance.

Report No.: RFBGSN-WTW-P21120080-10 Page No. 11/ 43 Report Format Version: 6.1.1




s
q@"
| A

7

828
BUREAU
VERITAS

4 Test Types and Results
4.1 Output Power Measurement

4.1.1 Limits of Output Power Measurement

The maximum output power of the transmitter for mobile stations is 100 watts (20 dBw) ERP.

4.1.2 Test Procedures

Conducted Power Measurement:

a. The EUT was set up for the maximum power with LTE link data modulation and link up with simulator.

b. Set the EUT to transmit under low, middle and high channel and record the power level shown on
simulator.

Maximum EIRP / ERP
The relevant equation for determining the maximum ERP or EIRP from the measured RF output power is
given in Equation as follows:
EIRP = Pmeas + Gt
ERP = Pwmeas + G7-2.15
where
ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively
(expressed in the same units as Pweas, €.9., dBm or dBW)
PMeas measured transmitter output power or PSD, in dBm or dBW
Gr gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP)

4.1.3 Test Setup

EIRP / ERP Measurement:
Conducted Power Measurement:

Communication
Simulator EUT

Report No.: RFBGSN-WTW-P21120080-10 Page No. 12/43 Report Format Version: 6.1.1
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4.1.4 Test Results
Conducted Output Power (dBm)
LTE Band 26
» wes | RBSize onet Mid 3’\;3;: » wes | RBSIZe ong | Low Mid High ?ﬁ;;
Index Channel 26740 (dB) Index Channel 26715 26740 26765 (dB)
Frequency (MHz) 819.0 Frequency (MHz) 816.5 819.0 821.5
1 0 23.94 0 1 0 2384 | 2383 | 2387 | O
1 24 23.84 0 1 12 23.63 | 2365 | 23.78 0
1 49 23.56 0 1 24 23.68 | 2365 | 23.73 0
QPSK 25 0 22.85 1 QPSK 12 0 2284 | 2281 | 22091 1
25 12 22.82 1 12 6 22.75 | 22.77 | 22.96 1
25 25 22.68 1 12 13 2284 | 22.82 | 23.08 1
oM 50 0 22.80 1 M 25 0 2267 | 2274 | 22.94 1
1 0 23.25 1 1 0 2315 | 2312 | 2321 | 1
1 24 23.01 1 1 12 | 2301 | 2201 | 2300 | 1
1 49 22.86 1 1 24 23.09 | 23.02 | 23.04 1
16QAM | 25 0 21.94 2 16QAM | 12 0 21.88 | 2184 | 2179 | 2
25 12 21.76 2 12 6 21.96 | 21.92 | 21.77 2
25 25 21.67 2 12 13 2174 | 2175 | 21.55 2
50 0 21.82 2 25 0 21.97 | 21.04 | 21.83 2
RB Size | RB Low Mid High RB Size | KB Low Mid High
B indlox c:hanngﬂSet 26705 | 26740 267975 3’5{{ B e Chan n(ejlffset 26697 | 26740 267983 E{'{
Frequency (MHz) 815.5 819.0 822.5 Frequency (MHz) 814.7 819.0 823.3
1 0 23.89 | 23.88 | 22.96 0 1 0 23.77 | 2367 | 2364 | O
1 7 23.88 | 23.80 | 22.79 0 1 2 23.66 | 23.61 | 23.68 0
1 14 2378 | 2374 | 2264 0 1 S 2359 | 2358 | 23.69 0
QPSK 8 0 2269 | 22.74 | 21.62 1 QPSK 3 0 23.64 | 2359 | 23.68 0
8 3 2284 | 2287 | 2176 1 3 1 2356 | 2351 | 2355 | O
8 7 2259 | 22.71 | 21.60 1 3 3 2362 | 2361 | 23.69 0
am 15 0 22.66 | 22.77 | 21.72 1 Lam 6 0 22.80 | 22.75 | 22.78 1
1 0 23.45 | 23.82 | 22.40 1 ' 1 0 2291 | 2296 | 22.81 1
1 7 23.27 | 2374 | 22.24 1 1 2 2263 | 2274 | 22.50 1
1 14 2321 | 2367 | 22.21 1 1 5 2266 | 22.83 | 22.55 1
16QAM 8 0 2221 | 22.74 | 21.19 2 16QAM 3 0 22.38 | 22.65 | 22.37 1
8 3 2230 | 22.76 | 21.15 2 3 1 22.66 | 22.87 | 22.54 1
8 7 22.26 | 22.72 | 21.06 2 3 3 2250 | 22.75 | 22.42 1
15 0 2232 | 22.76 | 21.09 2 6 0 2154 | 21.84 | 21.59 2
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ERP Power (dBm)

LTE Band 26

» wes | RBSize onet Mid 3’\;3;: » wes | RBSIZe ong | Low Mid High ?ﬁ;;
Index Channel 26740 (dB) Index Channel 26715 26740 26765 (dB)
Frequency (MHz) 819.0 Frequency (MHz) 816.5 819.0 821.5

1 0 24.16 0 1 0 24.06 | 24.05 | 24.09 0

1 24 24.06 0 1 12 23.85 | 23.87 | 24.00 0

1 49 23.78 0 1 24 23.90 | 23.87 | 23.95 0

QPSK 25 0 23.07 1 QPSK 12 0 23.06 | 23.03 | 23.13 1

25 12 23.04 1 12 6 22.97 | 22.99 | 23.18 1

25 25 22.90 1 12 13 23.06 | 23.04 | 23.30 1

oM 50 0 23.02 1 . 25 0 2289 | 22.96 | 23.16 1

1 0 23.47 1 1 0 23.37 | 2334 | 23.43 1

1 24 23.23 1 1 12 23.23 | 2313 | 23.22 1

1 49 23.08 1 1 24 23.31 | 2324 | 23.26 1

16QAM 25 0 22.16 2 16QAM 12 0 2210 | 22.06 | 22.01 2

25 12 21.98 2 12 6 2218 | 2214 | 21.99 2

25 25 21.89 2 12 13 21.96 | 21.97 | 21.77 2

50 0 22.04 2 25 0 2219 | 22.16 | 22.05 2
» wes | RBSIZe OﬁsBet Low Mid High SNCI-:‘F?: » ves | RBSize o?fSet Low Mid High ?;\/(I;FI’D;
Index Channel 26705 26740 26775 (dB) Index Channel 26697 26740 26783 (dB)

Frequency (MHz) 815.5 819.0 822.5 Frequency (MHz) 814.7 819.0 823.3

1 0 2411 | 24.10 | 23.18 0 1 0 23.99 | 2389 | 2386 | ©

1 7 24.10 | 24.02 | 23.01 0 1 2 23.88 | 23.83 | 23.90 0

1 14 24.00 | 23.96 | 22.86 0 1 S 23.81 | 23.80 | 23.91 0

QPSK 8 0 2291 | 22.96 | 21.84 1 QPSK 3 0 23.86 | 23.81 | 23.90 0

8 3 23.06 | 23.09 | 21.98 1 3 1 2378 | 2373 | 2377 | O

8 7 2281 | 22.93 | 21.82 1 3 3 23.84 | 23.83 | 23.91 0

am 15 0 22.88 | 22.99 | 21.94 1 Lam 6 0 23.02 | 22.97 | 23.00 1

1 0 23.67 | 24.04 | 2262 1 ' 1 0 23.13 | 23.18 | 23.03 1

1 7 23.49 | 23.96 | 22.46 1 1 2 2285 | 2296 | 22.72 1

1 14 23.43 | 23.89 | 22.43 1 1 5 2288 | 23.05 | 22.77 1

16QAM 8 0 2243 | 2296 | 21.41 2 16QAM 3 0 22.60 | 22.87 | 22.59 1

8 3 2252 | 22.98 | 21.37 2 3 1 22.88 | 23.09 | 22.76 1

8 7 2248 | 2294 | 21.28 2 3 3 22.72 | 22.97 | 22.64 1

15 0 2254 | 2298 | 21.31 2 6 0 21.76 | 22.06 | 21.81 2

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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4.2 Modulation Characteristics Measurement

4.2.1 Limits of Modulation Characteristics

N/A

4.2.2 Test Setup

Communication Simulator
EUT

4.2.3 Test Procedure

Connect the EUT to Communication Simulator via the antenna connector. The frequency band is set as EUT
supported Modulation and Channels, the EUT output is matched with 50 ohm load, the waveform quality and
constellation of the EUT was tested.

4.2.4 Test Results

Spectrum Plot of Measurement
LTE Band 26

Channel 26740

Report No.: RFBGSN-WTW-P21120080-10 Page No. 15/43 Report Format Version: 6.1.1
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stability Measurement

1.5 ppm is for base and fixed station. 2.5 ppm is for mobile station.

4.3.2 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.

NOTE: The frequency error was recorded frequency error from the communication simulator.

4.3.3 Test Setup

Communication
Simulator

DC Power Supply

EUT

Oven Room

Antenna

External Power Source

Report No.: RFBGSN-WTW-P21120080-10
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4.3.4 Test Results

Frequency Error vs. Voltage

LTE Band 26
Channel Bandwidth: 1.4 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
12 814.700002 0.003 823.300004 0.004
10.2 814.700002 0.002 823.300002 0.002
13.8 814.700002 0.002 823.300001 0.001

Note: The applicant defined the normal working voltage of the battery is from 10.2 Vdc to 13.8 Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 1.4 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;(r:T)]/)Error Frequency (MHz) Frequ(zr;(r:%/)Error
-30 814.700002 0.003 823.300002 0.002
-20 814.700003 0.004 823.300003 0.004
-10 814.700002 0.002 823.300004 0.005
0 814.700002 0.003 823.300004 0.005
10 814.700004 0.005 823.300004 0.005
20 814.699997 -0.004 823.299997 -0.003
30 814.699998 -0.003 823.299997 -0.004
40 814.699997 -0.004 823.299996 -0.005
50 814.699999 -0.002 823.299999 -0.002
60 814.699998 -0.002 823.299998 -0.003
70 814.699996 -0.005 823.299998 -0.002
80 814.699996 -0.005 823.299999 -0.002
Note:

1. The applicant declared that the normal operating temperature of the EUT is from -30°C to 80°C.
2. The EUT would shut down automatically as below -30°C.
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Frequency Error vs. Voltage

LTE Band 26
Channel Bandwidth: 3 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
12 815.500004 0.005 822.500004 0.005
10.2 815.500003 0.004 822.500004 0.005
13.8 815.500001 0.001 822.500002 0.003

Note: The applicant defined the normal working voltage of the battery is from 10.2 Vdc to 13.8 Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 3 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;(r:T)]/)Error Frequency (MHz) Frequ(zr;(r:%/)Error
-30 815.500004 0.004 822.500003 0.004
-20 815.500003 0.004 822.500001 0.001
-10 815.500002 0.002 822.500001 0.002
0 815.500004 0.004 822.500001 0.002
10 815.500002 0.002 822.500002 0.002
20 815.499996 -0.005 822.499998 -0.002
30 815.499998 -0.002 822.499999 -0.001
40 815.499997 -0.004 822.499997 -0.004
50 815.499997 -0.003 822.499998 -0.002
60 815.499996 -0.004 822.499997 -0.004
70 815.499998 -0.002 822.499998 -0.003
80 815.499999 -0.002 822.499997 -0.004
Note:

1. The applicant declared that the normal operating temperature of the EUT is from -30°C to 80°C.
2. The EUT would shut down automatically as below -30°C.
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Frequency Error vs. Voltage

LTE Band 26
Channel Bandwidth: 5 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
12 816.500002 0.002 821.500001 0.001
10.2 816.500002 0.002 821.500002 0.002
13.8 816.500004 0.005 821.500001 0.001

Note: The applicant defined the normal working voltage of the battery is from 10.2 Vdc to 13.8 Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 5 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;(r:T)]/)Error Frequency (MHz) Frequ(zr;(r:%/)Error
-30 816.500001 0.002 821.500003 0.004
-20 816.500002 0.002 821.500003 0.004
-10 816.500003 0.003 821.500001 0.001
0 816.500003 0.004 821.500002 0.002
10 816.500002 0.002 821.500001 0.002
20 816.499998 -0.002 821.499998 -0.003
30 816.499998 -0.003 821.499997 -0.004
40 816.499999 -0.001 821.499998 -0.002
50 816.499998 -0.003 821.499997 -0.003
60 816.499996 -0.005 821.499996 -0.005
70 816.499998 -0.003 821.499999 -0.002
80 816.499997 -0.004 821.499997 -0.004
Note:

1. The applicant declared that the normal operating temperature of the EUT is from -30°C to 80°C.
2. The EUT would shut down automatically as below -30°C.
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Frequency Error vs. Voltage

LTE Band 26
Voltage
g Channel Bandwidth: 10 MHz
(Volts)
Frequency (MHz) Frequency Error (ppm)

12 819.000002 0.002

10.2 819.000003 0.004

13.8 819.000001 0.001

Note: The applicant defined the normal working voltage of the battery is from 10.2 Vdc to 13.8 Vdc.

Frequency Error vs. Temperature

LTE Band 26
Temp. (°C) Channel Bandwidth: 10 MHz
Frequency (MHz) Frequency Error (ppm)
-30 819.000002 0.003
-20 819.000004 0.005
-10 819.000003 0.004
0 819.000004 0.004
10 819.000003 0.004
20 818.999997 -0.003
30 818.999998 -0.003
40 818.999998 -0.002
50 818.999998 -0.002
60 818.999998 -0.002
70 818.999996 -0.005
80 818.999998 -0.002
Note:

1. The applicant declared that the normal operating temperature of the EUT is from -30°C to 80°C.
2. The EUT would shut down automatically as below -30°C.
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4.4  Occupied Bandwidth Measurement

4.4.1 Limits of Occupied Bandwidth Measurement

The width of a frequency band such that, below the lower and above the upper frequency limits, the mean
powers emitted are each equal to a specified percentage 0.5 %of the total mean power of a given emission.

4.4.2 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. Measurement method,
please refer to section 5.4.4 of ANSI C63.26. Use OBW measurement function of Spectrum analyzer to
measure 99 % occupied bandwidth.

For the 26dBc bandwidth measurement method, please refer to section 5.4.3 of ANSI C63.26.

4.4.3 Test Setup

Communication )
Simulator Power Splitter ! 1 Spectrum Analyzer

T

10 dB Attenuation
PAD

EUT
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444 Test Results

LTE Band 26

Channel Bandwidth: 1.4 MHz

Channel

Frequency
(MHz)

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

QPSK

16QAM

QPSK 16QAM

26697

814.7

1.09

1.09

1.23 1.22

26740

819.0

1.09

1.09

1.23 1.22

26783

823.3

1.09

1.09

1.22 1.21

Channel Bandwidth: 3 MHz

Channel

Frequency
(MHz)

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

QPSK

16QAM

QPSK 16QAM

26705

815.5

2.70

2.70

2.92 2.95

26740

819.0

2.70

2.70

2.92 2.92

26775

822.5

2.70

2.70

2.92 2.93

Spectrum Plot of Worst Value

99 % Occupied Bandwidth

26 dB Bandwidth

KEYSIGHT ot &F
Copin OC

Center 814.700 MHz
#Res BW 30.000 kHz

Occupled Bandwidth

Transmit Freq Eror
x dB Bandwidth

1.4 MHz / QPSK

Input Z 50 0
Corr CCorr RCal
Freq Rel Int (S)
NFE: Adaptive

Atten’ 30 dB
Preamp. Off

Center Freq 814 700000 MHz
Avg|Hold. 1/1
Radio Std. None

Trig: Free Run
Gate: Of
#IF Gain' Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 100.00 kHz"

#Sweep 300 ms (1001 pts)

Total Power

% of OBW Power
xdB

Span 3 MHz!

1 Graph
Scale/Div 10.0 dB

Center 814.700 MHz

#Res BW 30.000 kHz
2 Metrics
Occupled Bandwit
1

Transmit Freq Eror
x dB Bandwidth

1.4 MHz / QPSK

Center Freq 814 700000 MHz
Avg|Hold. 1/1
Radio Std. None

Atten’ 30 dB
Preamp. Off

Input Z 50 0
Corr CCorr RCal
Freq Rel Int (S)
NFE: Adaptive

Trig: Free Run
Gate: Of
#IF Gain' Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Span 3 MHz!
#Sweep 300 ms (1001 pts)

#Video BW 100.00 kHz"

Total Power

% of OBW Power
xdB

Center 815.500 MHz
#Res BW 62.000 kHz

Occupled Bandwidth

Transmit Freq Eror
x dB Bandwidth

Input Z 50 0
Corr CCorr RCal
Freq Rel Int (S)
NFE: Adaptive

Atten’ 30 dB
Preamp. Off

Center Freq 815 500000 MHz
Avg|Hold. 1/1
Radio Std. None

Trig: Free Run
Gate: Of
#IF Gain' Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz"

#Sweep 300 ms (1001 pts)

Total Power

% of OBW Power
xdB

Scale/Div 10.0 dB

Center 815.500 MHz

#Res BW 62.000 kHz
2 Melrics

Occupled Bandwidth

26869 MH:

Transmit Freq Eror
x dB Bandwidth

Center Freq 815 500000 MHz
Avg|Hold. 1/1
Radio Std. None

Atten’ 30 dB
Preamp. Off

Input Z 50 0
Corr CCorr RCal

Trig: Free Run
Gate. Off
Freq Rel Int (S) #IF Gain: Low
NFE: Adaptive

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Span 6 MHz!
#Sweep 300 ms (1001 pts)

#Video BW 200.00 kHz"

Total Power

% of OBW Power
xdB
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LTE Band 26
Channel Bandwidth: 5 MHz

Frequency | 99 % Occupied Bandwidth (MHz) 26 dB Bandwidth (MHz)
(MHz) QPSK 16QAM QPSK 16QAM
26715 816.5 4.50 4.49 4.83 4.82
26740 819.0 4.50 4.49 4.84 4.81
26765 821.5 4.49 4.49 4.84 4.80

Channel

Channel Bandwidth: 10 MHz

Frequency 99 % Occupled Bandwidth (MHZ) 26 dB Bandwidth (MHZ)
(MHz) QPSK 16QAM QPSK 16QAM
26740 819.0 8.98 8.99 9.54 9.53

Channel

Spectrum Plot of Worst Value
99 % Occupied Bandwidth 26 dB Bandwidth

5 MHz / QPSK 5 MHz / QPSK

Input Z 50 0 Alten. 30 dB Tng. Free Run Center Freq. 816.500000 MHz. KEYSIGHT !nput RF Input Z 50 0 Alten. 30 dB Tng. Free Run Center Freq: 819.000000 MHz
Corr CCorrRCal  Preamp: Off Gate: Off Avg|Hold 1/1 C D

Coupling: DC Cor CCorrRCal  Preamp: Off Gate: Of Avg|Hold: 1/1
Freq Ref. Int (S) #IF Gain Low Radwo Sid. None 9 Freq Ref. Int (S) #IF Gain Low Rado Std: None
NFE: Adaptive NFE: Adaptive

Ref Lvl Offset 15.00 dB UEL) Ref Lvl Offset 15.00 dB
Scale/Div 10.0 dB Ref Value 35.00 dBm Scale/Div 10.0 dB Ref Value 35.00 dBm

Center 816.500 MHz #Video BW 300.00 kHz* Span 10 MHz
#Res BW 100.00 kHz

Center 819.000 MHz #Video BW 300.00 kHz* Span 10 MHz
#Sweep 300 ms (1001 pts) #Res BW 100.00 kHz #Sweep 300 ms (1001 pts)

2 Metrics

Occupled Bandwidth
4.4979 MHz Total Pawer

Transmit Freq Emor % of OBW Power 00 %
x dB Bandwidth M xdB

Occupled Bandwidth
4.4961 MHz Total Pawer

0 % Transmit Freq Ermor -1.481 kHz % of OBW Power
-26.00 dB x dB Bandwidth 4.841 MHz xdB

ATUS e STATUS

Input Z. 50 0 Atten: 30 dB Trig Free Run  Center Freq B19.000000 MHz Input Z. 50 0 Atten: 30 dB Trig Free Run  Center Freq B19.000000 MHz
Corr CCorrRCal  Preamp: Off Gate: Of Avg|Hold. 1/1 Co Corr CCorrRCal  Preamp: Off Gate: Of Avg|Hold. 1/1

Freq Rel Int (S) #F Gain Low  Radio Sid None 9 g Freq Rel Int (S) #F Gain Low  Radio Sid None

NFE: Adaptive NFE: Adaptive

Ref Lvl Offset 15.00 dB Ref Lvl Offset 15.00 dB
Scale/Div 10.0 dB Ref Value 35.00 dBm Scale/Div 10.0 dB Ref Value 35.00 dBm

Center 819.00 MHz #Video BW 1.0000 MHz* Span 20 MHz Center 819.00 MHz #Video BW 1.0000 MHz* Span 20 MHz
#Res BW 200.00 kHz #Sweep 300 ms (1001 pts), #Res BW 200.00 kHz #Sweep 300 ms (1001 pts),

2 Melrics

Occupled Bandwidth
8.9900 M

Occupled Bandwidth
B.9840 MHz Total Power 23.1dBm

Transmit Freq Ermor % of OBW Power 99
x dB Bandwidth 6 xdB

Total Power

Transmit Freq Ermor % of OBW Power
x dB Bandwidth xdB
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45 Emission Mask Measurement

45.1 Limits of Emission Mask Measurement

According to FCC part 90.691 shall be tested the emission mask. For any frequency removed from the EA
licensee’s frequency block by up to and including 37.5 kHz, the power of any emission shall be attenuated
below the transmitter power (P) in watts by at least 116 Log1o(f/6.1) decibels or 50 + 10Log10(P) decibels or 80
decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer
channel in the block in kilohertz and where f is greater than 12.5 kHz.

For any frequency removed from the EA licensee’s frequency block greater than 37.5 kHz, the power of any
emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(P) decibels or
80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer
channel in the block in kilohertz and where f is greater than 37.5 kHz.

For §90.691(a), RBW=300 Hz for offset less than 37.5 kHz from channel edge and RBW=100 kHz for offsets
greater than 37.5 kHz is allowed.

45.2 Test Setup

Communication )
Simulator Power Splitter ‘ 1 Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT

45.3 Test Procedures

a. The measurement used the power splitter via EUT RF power connector between simulation base station
and spectrum analyzer.
b. Record the test plot.
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45.4 Test Results

LTE Band 26

Channel Bandwidth: 1.4 MHz / QPSK

Chan neI 26697

" e
Iz 500

Alen 3008
Preamp: O

[

Ref Lvl Offset 15.00 B8
Ref Value 35.00 dBm

!

Amplitude
d

Channel

[Spectrum Analyzer 1 pnﬂlumAﬂah 2
|Spurious Emissions ions.
KEYSIGHT Input RF Inpul" 500 Allen: 30 48 Trig. Fres Run
ping; 0 JomCGomrRCal  Preampr Of Gate: Off
ol Freq Ret.int IF Gaint Low.
NFE Adaptve

Ref Lyl Offset 15.00 dB

Scale/Div 10.0 dB Ref value 35.00 dBm

Measure Trace
Trace Ty

Frequer

Alen 3008
Preamp: Off

Il Range Gragh
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 B8
Ref Value 35.00 dBm

[ O
AvalHolt 10 o Coo
S Nows L wa ot nt 9

Ampitude:
48,57 dBm

1RB Channel
O

Mkr1 814.23 MHzZ
47 dBm| Advanced

Global

puz s aten 3008

Preamgs O
NFE: Adaptive

Mkr1

Scale/Div 10.0 08

peT——

I

'Start 620,600 MHz

opFreq  RBW
MH He

Auto Couple

+

Alen 3008
Preamp: Off

Al Range
Scale/Div 10.0 dB

Couple

26783

[

¥ Gar Lo

Measure Tr
Tace Type

Trg Fres Run
Gate: O
IF Gatn, Low

Ref Lvi Offset 15.00 dB
Ref Value 35.00 4Bm

1RB

e I UL
iy

Mkr1

Measure Trace:

Trace Type
Frequency

Measure Tr

Auta Couple

Ampitude
dBm
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LTE Band 26

Channel Bandwidth: 3 MHz / QPSK

Channel

B specirum an:
Spariaus Emissions
iz oo

[Specium Anaiyzer
Spurious Emissions
KEYSIGHT Inul e
o Couping o
o R
NFE. Adapli

Il Range Gragh
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 B8
Ref Value 35.00 dBm

1

'Start 811.000 MHz

Channel

[Spectrum Anaiyzer 1
|Spurious Emissions
I KEYSIGHT w'u; R

pectrum Analyzes
ions.
input Z: 500
Corr o RGal
Freq Ret.int
NFE Adaptve

Center Fis

Ref Lyl Offset 15.00 dB

Scale/Div 10.0 dB Ref value 35.00 dBm

Measure Trace

Spur Range Ampituce
1 45.68 dBm

Ref Lvl Offset 15.00 B8
Ref Value 35.00 dBm

.1

14.400000 MHz
AvalHolt 100100
adic St No

Mkr1

1RB Channel

pecinum ansiyzer 2
.
Spurious Emissions +

S
=

|Spectrum Anaiyzer
|Spurious Emissions.

KEYSIGHT Mpul RE Allen 30 4B
Coupling

Al Preamp OF

Al Rangs Graph
Scale/Div 10.0 dB

el | 7
Ry

Measure Tr
Trace Type

|Spectrum Anaiyzer
|Spurious Emissians.
KEYSIGHT Input RF Trg:Fres
mina Gate
IF Gatn, Low
NFE: Adaptive

Ref Lvi Offset 15.00 B

'Scale/Div 10.0 08 Ref Value 35.00 dEm

Spur Range
1

Auto Couple

Alen. 30
Preamp: Off
NFE. Adsplins

ef Lyl Offset 15.00 dB
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LTE Band 26

Channel Bandwidth: 5 MHz / QPSK

26715

Alen. 30 4B Tig. Free Run
Preamp: Off of

IF Gain Low

Ref Lvi Offset 15.00 a8
Ref Value 35.00 dBm

1RB
e
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feas Setup
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|Spurious. Emissions

| KEYSIGHT Ineut

M specirum Analy
purious Emi
InpulZ
Com CCar RC:
Frag Rel Il
NFE: Adaptive

Aller 30 4B
Praame Off

Ref Lvl Offset 15.00 dB
Rel Value 35.00 dBm

Alen. 30
Preamp.

KEYSIGHT Insul RF =
L - ng: DC -

Al IF

Ref Lvi Offset 15.00 a8
Ref Value 35.00 dBm

Ampiitude
dgm
dBm
d
dBm

Start §14.000 MHz

( eas seiip
Summary Table
Auto Gouple:

Inpul Z 5001
Cor CCor R
Frog Ref. Inl (5
NFE: Adaptive
Grapn
Scale/Div 10.0 dB

Range Stop Freq

Spur
1 818,96 M

Auto Couple:
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Algn: Auto
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e Off
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Measure Trace
Trace Type

Tig. Free Run
ta OF
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LTE Band 26
Channel Bandwidth: 10 MHz / QPSK
Channel Channel

[Specirum Analyzer 1 s,
|Spurious Emissions

L - i KEYSIGHT it fr
Ret. i Gan: Low 2 L i
Adsgiive

Scale/Div 10.0 dB Scale/Div 10.0 0B

Spur  Range Frex op Freq
) MHz  813.96 MHZ

| Spectrum Analyzer
| Spurious Emissions.
| KEYSIGHT lneut ¥ inpu 7. 50 01

Cor CCor RC:

Freq Ret. int{
NFE Adspive

et Lvi Offset 15.00 dB
Scale/Div 10.0 dB of Value 35.00 dBm

wde
aBm
s
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log1o(P) dB. The limit of emission is equal to -13 dBm.

4.6.2 Test Setup

Communication
Simulator

Power Splitter

—T

Spectrum Analyzer

T

EUT

Pad

4.6.3 Test Procedure

10 dB Attenuation

a. The EUT makes a phone call to the communication simulator. All measurements were done at low, middle
and high operational frequency range.

b. Measuring frequency range is from 9 kHz to 1 GHz. 10 dB attenuation pad is connected with spectrum.
RBW = 100 kHz and VBW = 300 kHz are used for conducted emission measurement.

c. Measuring frequency range is from 1 GHz to 9 GHz. 10 dB attenuation pad is connected with spectrum.
RBW =1 MHz and VBW = 3 MHz are used for conducted emission measurement.
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4.6.4 Test Results

LTE Band 26

Channel Bandwidth: 1.4 MHz

Channel 26697

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

RBW 100 kiz TURMVEN ey ) RBW 1 Mz [T1] RM VEW
VBW 300 kHz 2218 dBm VBW 3 WHz
2. Rer35 dBm Alt 3048 SWT 501 ms 81429 WHz 4. Rer35 dBm Alt 30 dB SWT 501 ms
Offset 15 68 Offset 15 48
1
1
- 1-1200dBm - 1-1200dBm
50|
551} ' ' ' ' ' ] ., 55| . : : ; |
Start 8 kHz 59.99 MHz/ Stop 1GHz Start 1 GHz 300 MHz/ Stop 8 GHz

Marker 1 [T1]

24,69 dBm
5.12420 GHz

| BurREAU]
VERITAS

Channel 26740

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REW 100 kHz
VBW 300 kHz
SWT 501 ms.

[T1] RM VEEW

25 Ref350Bm Aft 30 dB

Offset 15 dB

Di-13.00 dBm

B0~

&5 T T I T |

I
Start § kHz Stop 1 GHz

I
99.99 WHz/

Marker 1 [T1] RBW 1 iz [T1] RM VEW
2281 dBm VBW 3 MHZ
218.54 MHz 45 Ref35dBm Aft 30dB SWT 501 ms.

Offset 15 dB

Di-1300 dBm

@

55

[BuReAU] T T
Start 1 GHz 800 MHz/ Stop 8 GHz

Marker 1 [T1]

-45.15 dBm
5.12420 GHz

[EUREAUJ
VERITAS

Channel 26783

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REW 1 MHz [T11RM VEW

REW 100 kHiz TURMVEW ey ) " Mart

VBW 300 kHz 2237 dBm VBW 3 WHz
2. Rer35 dBm Alt 3048 SWT 501 ms 82284 WHz 45 Rer35 dBm Alt 30 dB SWT 501 ms

Offset 15 68 Offset 15 48
1
1
- 1-1200dBm - 1-1200dBm
t
50|
55} ' ' ' ' ' ] S, 85| ; : : ; |
Start 8 kHz 59.99 MHz/ Stop 1GHz Start 1 GHz 300 MHz/ Stop 8 GHz

ker 1 [T1]
-45.49 dBm
474978 GHz

| BurREAU]
VERITAS

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 26

Channel Bandwidth: 3 MHz

Channel 26705

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

RBW 100 kHz
VBW 300 kHz
SWT 501 ms.

[T1] R VEW

35 Rt 35 dBm

Aft 30 dB

Offset 15 d8

- 1-1300dBm

50|

-5 o [ I [ i

0 0 0
Start § kHz 99.99 MHz/ Stop 1GHz

Warker 1 (711 REW 1 HiHz MIRMVEW e oy
21.65 dBm VBW 2 likz 4580 dBm
81428 WHz 4. Rer35 dBm Alt 3098 SWT 501 ms 374973 GHz

Offset 15 d8

1-1300dBm

T
Start 1 GHz

| BurREAU]
VERITAS

[ [ mm“ ‘
800 MHz/ Stop 9 GHz

Channel 26740

Freqguency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REW 100 kHz
VBW 300 kHz
SWT 501 ms.

[T1] RM VEEW

25 Ref350Bm Aft 30 dB

Offset 15 dB

Di-13.00 dBm

60~
&5 T T
Start 9 kHz

I I
99.99 WHz/ Stop 1 GHz

Marker 1 [T1] RAW 1 MHz MIRMVEW e ry
21.63 dBm VB 3 iz _e4.28 dBm
817.79 WHz 45 Rl 35 dBm Alt 3098 SWT 501 ms 374773 e

Offset 15 dB

Di-1300 dBm

55

[BuReAU]
Start 1 GHz

! T feureay]
800 MHz/ Stop 8 GHz

Channel 26775

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REW 100 kHz.
VBW 300 kHz
SWT 501 ms.

[T11RM VEW

35 Ref 35 dBm Aft 30 dB

Offset 15 d8

- 1-1300dBm

£0-]

-5 o [ I [ i

0 0 0
Start § kHz 99.99 MHz/ Stop 1GHz

Warker 1 (711 RBW 1 MHz MIRMVEW ey oy
22.09 9Bm VBW 2 likz -45.42 dBm
82128 WHz 45 Rer35 dBm Alt 3098 SWT 501 ms 5.08800 GHz

Offset 15 d8

1-1300dBm

T
Start 1 GHz

| BurREAU]
VERITAS

! ! | e
800 MHz/ Stop 9 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 26

Channel Bandwidth: 5 MHz

Channel 26715

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

RBW 1 MHz
VBW 3 MHz
SWT 501 ms.

[T1] R VEW Warker 1 711

REW 100 kHiz TURIVEN ey

VBW 300 kHz 23.43 dBm
2. Rer35 dBm Alt 3048 SWT 501 ms 51432 WHz 4. Rer35 dBm Alt 3098

Offset 15 68 Offset 15 48
T
1
- 1-1200dBm - 1-1200dBm
t
50|
Start § kHz 59.99 MHz/ Stop 1GHz Start 1 GHz

T
800 MKz

T
Stop 8 GHz

-45.28 dBm
3.67083 GHz

| BurREAU]
VERITAS

Channel 26740

Freqguency Range: 9 kHz ~ 1 GHz

Frequency Range:

1 GHz ~ 9 GHz

REW 100 kHz [T1] RM VEW

Marker 1 [T1]

REW 1 MHz
VBW 3 MHZ
SWT 501 ms.

[T1] RM VEEW

VBIW 300 kHz 22,08 dBm
5. Rl 35 dBm At 30 dB SWT 501 ms. 515.84 HHz 45 Rl 35 dBm Alt 30 0B
Offset 15 dB Offset 15 dB
2
1
D1-13.00 dBm - D1-13.00dBm
-60-|
&= 1 ! 1 ! ! | o L T
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz

T
800 MHz/

T 1
Stop 8 GHz

Marker 1 [T1]
4495 dBm
361694 GHz

[EUREAUJ
VERITAS

Channel 26765

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 9 GHz

REW 100 kHz.
VBW 300 kHz
SWT 501 ms.

[T11RM VEW Marker 1 [T1]

23.10 4Bm

Alt 3048 819,38 WHz 45 Rer35 dBm Alt 3098

REW 1 MHz
VBW 3 MHz
SWT 501 ms.

[T11RM VEW

35 Ref 35 dBm
Offset 15 d8

- 1-1300dBm

£0-]
55 .
Start § kHz

0 I
99.99 MHz/

I
Stop 1GHz

Offset 15 d8

1-1300dBm

2 )
Start 1 GHz

T
800 MKz

T
Stop 8 GHz

Marker 1 [T1]
-45.10 dBm
3.88094 GHz

| BurREAU]
VERITAS

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 26
Channel Bandwidth: 10 MHz
Channel 26740
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 9 GHz
RBW 100 kHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1] RM VIEW Marker 1 [T1]
VBW 300 kHz 22.45 dBm VBW 3 MHz 4570 dBm
SWT 501 ms. 814.56 MHz 25 Ref35d8m Aft 30dB SWTS01 ms. 497979 GHz
Offset 15 dB

Aft 3048

Ref 35 dBm
Offset 15 dB

D1-13.00 JEm - D1 -12.00dEm
50
50| 50|
= ! ' ] ! o reay] = ' T ' o reay]
Start 8 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 800 MHz/ Stop 8 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log (P) dB. The limit of emission is equal to -13 dBm.

4.7.2 Test Procedure

a. In the semi-anechoic chamber, EUT placed on the 0.8 m (below or equal 1 GHz) and/or 1.5 m (above 1
GHz) 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.

b. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

c. Perform a field strength measurement and record the worse read value, is the field strength value via a
spectrum reading obtained corrected for antenna factor, cable loss and pre-amplifier factor and then
mathematically convert the measured field strength level to EIRP/ERP level.

d. Following C63.26 section 5.5 and 5.2.7
EIRP (dBm) = E (dBpV/m) + 20log(D) - 104.8; where D is the measurement distance (in the far field
region) in m.

ERP (dBm) = E (dBuV/m) + 20log(D) - 104.8 - 2.15; where D is the measurement distance (in the far field
region) in m.

Note:

1. The emission levels were against the limit of frequency range 9 kHz ~ 30 MHz:
The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.

2. The resolution bandwidth of spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz.

4.7.3 Deviation from Test Standard

No deviation.
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4.7.4 Test Setup

<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m

Variable

EUT& . sm
Support Unjts ' '

Turn Table

SOcmT m——
L

Ground Plane

Test Receiver

[ | —
O O 0O O°o
A 0 0 0 oy
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | I
Turn Table D -
Absorber
T T A, e
150 o MMAAANA
= T

Ground Plane

Test Receiver

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).

Report No.: RFBGSN-WTW-P21120080-10 Page No. 35/43 Report Format Version: 6.1.1




VERITAS

4.7.5 Test Results

Below 1 GHz
RF Mode TX LTE Band 26-10MHz | Channel CH 26740 : 819 MHz
Frequency Range 30MHz ~ 1GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency ERP Limit Margin Antgnna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 54.25 -47.81 -13.00 -34.81 1.01H 237 62.46 -110.27
2 163.86 -44.01 -13.00 -31.01 2.00H 8 66.13 -110.14
3 348.16 -53.76 -13.00 -40.76 2.00H 258 54.06 -107.82
4 523.73 -53.77 -13.00 -40.77 1.01H 19 49.30 -103.07
5 699.30 -56.71 -13.00 -43.71 2.00H 2 42.54 -99.25
6 942.77 -52.20 -13.00 -39.20 2.00H 357 42.58 -94.78
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 — 2.15

3. Margin value = ERP — Limit value

4. The other ERP levels were very low against the limit.

Level
(dBm)
10—

-20

-30

-40-—

-50

-50

-7l

-80

-90- 1 1 1 1 1 1 1 1 [
30 100 200 300 400 500 600 700 800 500 1000
Frequency (MHz)
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RF Mode TX LTE Band 26-10MHz | Channel CH 26740 : 819 MHz

Frequency Range 30MHz ~ 1GHz

Antenna Polarity & Test Distance : Vertical at 3 m

o : Antenna Table Raw Correction
Frequency ERP Limit Margin .
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 58.13 -46.69 -13.00 -33.69 1.16 V 31 63.92 -110.61
2 275.41 -52.01 -13.00 -39.01 1.22V 231 58.66 -110.67
3 505.30 -53.61 -13.00 -40.61 1.19V 187 49.79 -103.40
4 693.48 -56.00 -13.00 -43.00 1.03V 263 43.28 -99.28
5 830.25 -54.00 -13.00 -41.00 1.16 V 82 42.49 -96.49
6 973.81 -51.99 -13.00 -38.99 115V 264 42.37 -94.36
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 — 2.15

3. Margin value = ERP — Limit value

4. The other ERP levels were very low against the limit.

Level
(dBm)
10—

-20

-30

40—

ra
o

-50

-7l

-80

90— 1 1 1 1 1 1 1
30 100 200 300 400 500 600 700 800 500 1000
Frequency (MHz)
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RF Mode TX LTE Band 26-1.4MHz | Channel CH 26697 : 814.7 MHz
Frequency Range 1GMHz ~ 18GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
i : Antenna Table Raw Correction
No Fr?&l:_:azr;cy ((IjEBRrZ) (Ialer:]t) M(zrg)m Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 1629.40 -58.19 -13.00 -45.19 1.44 H 175 64.02 -122.21
Antenna Polarity & Test Distance : Vertical at 3 m
Frequency ERP Limit Margin Antgnna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 1629.40 -56.82 -13.00 -43.82 1.44V 175 65.39 -122.21
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 — 2.15

3. Margin value = ERP — Limit value

4. The other ERP levels were very low against the limit.

RF Mode TX LTE Band 26-1.4MHz | Channel CH 26740 : 819 MHz
Frequency Range 1GMHz ~ 18GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
L : Antenna Table Raw Correction
No Frtzlc\q/ll:_'ezr;cy ((IjEBRrI:) (Ia'g]nlqt) M(zrg)m Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1638.00 -58.06 -13.00 -45.06 3.05H 110 64.15 -122.21
Antenna Polarity & Test Distance : Vertical at 3 m
- . Antenna Table Raw Correction
No Frcz(\q/lL:_'ezr;cy (cleBRrZ) (Ia'énr:) M(:zrg;n Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 1638.00 -56.79 -13.00 -43.79 1.92V 207 65.42 -122.21
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 — 2.15

3. Margin value = ERP — Limit value

4. The other ERP levels were very low against the limit.
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RF Mode TX LTE Band 26-1.4MHz | Channel CH 26783 : 823.3 MHz
Frequency Range 1GMHz ~ 18GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency ERP Limit Margin Antgnna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 1646.60 -58.10 -13.00 -45.10 2.83H 301 64.10 -122.20
Antenna Polarity & Test Distance : Vertical at 3 m
i : Antenna Table Raw Correction
No Fr?&l:_:azr;cy ((IjEBRrZ) (Ialer:]t) M(zrg)m Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 1646.60 -56.76 -13.00 -43.76 2.04V 305 65.44 -122.20
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

+ 20log(D) — 104.8

3. Margin value = ERP — Limit value
4. The other ERP levels were very low against the limit.

-2.15

RF Mode TX LTE Band 26-5MHz |Channel CH 26715 : 816.5 MHz
Frequency Range 1GMHz ~ 18GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
o . Antenna Table Raw Correction
No Frti&tlj_'ezr;cy (cliEBRrZ) (Ia'énr:) M(ng;n Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 1633.00 -58.12 -13.00 -45.12 1.42 H 174 64.09 -122.21
Antenna Polarity & Test Distance : Vertical at 3 m
o : Antenna Table Raw Correction
No Fr?&l:_'(—:tzr;cy (Eng) (Ia'g]nlqt) M(zrg)m Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1633.00 -56.59 -13.00 -43.59 3.09V 305 65.62 -122.21
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

+ 20log(D) — 104.8

3. Margin value = ERP — Limit value
4. The other ERP levels were very low against the limit.

-2.15
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RF Mode TX LTE Band 26-5MHz |Channel CH 26740 : 819 MHz
Frequency Range 1GMHz ~ 18GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency ERP Limit Margin Antgnna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 1638.00 -58.03 -13.00 -45.03 1.67 H 205 64.18 -122.21
Antenna Polarity & Test Distance : Vertical at 3 m
i : Antenna Table Raw Correction
No Fr?&l:_:azr;cy ((IjEBRrZ) (Ialer:]t) M(zrg)m Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 1638.00 -56.74 -13.00 -43.74 3.79V 224 65.47 -122.21
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

+ 20log(D) — 104.8

3. Margin value = ERP — Limit value
4. The other ERP levels were very low against the limit.

-2.15

RF Mode

TX LTE Band 26-5MHz

Channel

CH 26765 : 821.5 MHz

Frequency Range

1GMHz ~ 18GHz

Antenna Polarity & Test Distance : Horizontal at 3 m

o . Antenna Table Raw Correction
Frequency ERP Limit Margin .
No (MHz2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 1643.00 -57.97 -13.00 -44.97 2.81H 39 64.23 -122.20
Antenna Polarity & Test Distance : Vertical at 3 m
Frequency ERP Limit Margin Ant(_anna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 1643.00 -56.92 -13.00 -43.92 215V 220 65.28 -122.20
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

+ 20log(D) — 104.8

3. Margin value = ERP — Limit value
4. The other ERP levels were very low against the limit.

-2.15
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RF Mode TX LTE Band 26-10MHz | Channel CH 26740 : 819 MHz
Frequency Range 1GMHz ~ 18GHz
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency ERP Limit Margin Antgnna Table Raw Correction
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 1638.00 -57.45 -13.00 -44.45 3.95H 90 64.76 -122.21
Antenna Polarity & Test Distance : Vertical at 3 m
i : Antenna Table Raw Correction
No Fr?&l:_:azr;cy ((IjEBRrZ) (Ia'énl;:) M(zrg)m Height Angle Value Factor
(m) (Degree) | (dBuV) (dB/m)
1 1638.00 -56.49 -13.00 -43.49 2.07V 49 65.72 -122.21
Remarks:

1. ERP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8 — 2.15
3. Margin value = ERP — Limit value
4. The other ERP levels were very low against the limit.
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC
recognized accredited test firms and accredited according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

- END ---
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