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1 CERTIFICATION

PRODUCT: Portable Tablet Computer
BRAND NAME: Lenovo
MODEL NAME: TB-8704V

APPLICANT: Lenovo(Shanghai) Electronics Technology Co., Ltd.
TESTED: Apr. 11,2017 ~ May 10, 2017

TEST SAMPLE: Production Unit
STANDARDS: FCC Part 24, Subpart E

ANSI/TIA/EIA-603-D

The above equipment has been tested by Bureau Veritas Shenzhen Co., Ltd.
Dongguan 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 EMC characteristics under the conditions

(il

PREPARED BY : , DATE: May 11, 2017
(Harry Li/ Engineer)

specified in this report.

APPROVED BY : , DATE: May 11,2017
( Sam Tung / Manager)

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. N .
Houjie Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch . .
Guangdong 523942, China Email: customerservice.dg@cn.bureauveritas.com
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2 SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specifications:

APPLIED STANDARD: FCC Part 24 & Part 2
STANDARD
SECTION TEST TYPE RESULT REMARK
2.1046 i i i
Equivalent Isotropic Radiated PASS |Meet the requirement of limit.
24.232  [Power
2.1055 . : -
Frequency Stability PASS |Meet the requirement of limit.
24.235
2.1049 Occupied Bandwidth PASS |Meet the requirement of limit
ccu .
24.238(b) P a
24.232(d) |Peak to average ratio PASS |Meet the requirement of limit.
24.238(b) |Band Edge Measurements PASS |Meet the requirement of limit.
2.1051 . .. . -
04,938 Conducted Spurious Emissions PASS [|Meet the requirement of limit.
21053 Meet the requirement of limit.
Radiated Spurious Emissions PASS  |Minimum passing margin is
24.238 -12.940B at 30.97MHz.

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 UNCERTAINTY
Conducted emissions 9kHz~30MHz 2.70dB
9KHz ~ 30MHz 2.90dB
. . 30MHz ~ 1GHz 4.06dB
Radiated emissions
1GHz ~ 18GHz 4.58dB
18GHz ~ 40GHz 1.94dB

This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

Bureau Veritas Shenzhen Co.. Lid No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
v Houjie Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch . . ) )
Guangdong 523942, China Email: customerservice.dg@cn.bureauveritas.com
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VERITAS

2.2 TEST SITE AND INSTRUMENTS

Equipment Manufacturer |Model No. Serial No. Last Cal. Next Cal.

EMI Test Receiver Rohde&Schwarz [ESR7 101494 Mar. 05,17 |Mar. 04,18

Signal and Spectrum |p 1 4e.0 Schwarz [FSV7 102331 Nov. 04,16  [Nov. 03,17

Analyzer

Signal and Spectrum o o8 Schwarz [FSVA40 101094 Mar. 05,17  |Mar. 04,18

Analyzer

Bilog Antenna 1 Teseq CBL 6111D 30643 Jul. 14,16 |Jul. 13,17

Bilog Antenna 2 Teseq CBL 6111D 27089 Jul. 14,16 [Jul. 13,17

Loop antenna Daze ZN30900A 0708 Nov. 28, 16 [Nov. 27, 17

Horn Antenna .

(1GHz -18GHz) ETS -Lindgren (3117 00062558 May 18,16 |May 17,17

Horn Antenna .

(1GHz -18GHz) ETS -Lindgren (3117 00062557 May 18,16 |May 17,17

10m Semi-anechoic |4 anGgNG  [RH4MT121M 8\ sEMco06  [Mar. 12,16 [Mar. 11,18

Chamber .8m

Test Software E3 V 9.160323 N/A N/A N/A
ADT_Radiated

Test Software ADT ' V7.6.15.9.2 N/A N/A N/A

10dB Attenuator  |JFW/USA 20HF'°10'SM 1505 Jul. 27,16 |Jul. 26, 17

Horn Antenna

(15GHz-40GH?2) SCHWARZBECK |[BBHA 9170 BBHA9170147 (Mar. 02,17 [Mar. 01,18

Horn Antenna

(15GHz-40GH?2) SCHWARZBECK |[BBHA 9170 BBHA9170242 (Mar. 02,17 [Mar. 01,18

Amplifier Burgeon BPA-530 100220 Mar. 05,17 |Mar. 04,18

Amplifier

(9kHz-1GHz) SONOMA 310D 186955 Feb. 10,17 |Feb. 09,18

Pre-Amplifier(1-18G) |HP 8449B 3008A00409 [Apr. 16,17  |Apr. 15,18

Pre-Amplifier

(18GHz-40GHz2) EMCI EMC 184045 (980102 Nov. 04,16 Nov. 03,17

Humid & Temp .

Programmable Tester Haida HD-2257 110807201 Sep.05,16 Sep. 04,17

Signal Generator Agilent N5183A MY50140980 |[Nov. 04,16 [Nov. 03,17

NOTE: 1. The calibration interval of the above test instruments is 12 months or 24 months and
the calibrations are traceable to CEPREI/CHINA, GRGT/CHINA and NIM/CHINA.

2. The test was performed in 10m Semi-anechoic Chamber and RF Oven Room.

3. The horn antenna is used only for the measurement of emission frequency above
1GHz if tested.

4. The FCC Site Registration No. is 502831.

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City,
Guangdong 523942, China
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VERITAS

3 GENERAL INFORMATION
3.1 GENERAL DESCRIPTION OF EUT

PRODUCT Portable Tablet Computer
BRAND NAME Lenovo
MODEL NAME TB-8704V
5.2Vdc (adapter or host equipment)
e S AR 3.85Vdc (Li-Polymer, battery)
WCDMA : BPSK
AL N2 LTE Band 2: QPSK, 16QAM
WCDMA 1852.4MHz ~ 1907.6MHz
LTE Band 2
Channel Bandwidth: 1.4MHz | 18°0-7MHz ~ 1909.3MHz
LTE Band 2
Channel Bandwidth: 3MHz 1851.5MHz ~ 1908.5MHz
LTE Band 2
FREQUENCY RANGE Channel Bandwidth: 5MHz | '8°2-9MHz ~ 1907.5MHz
LTE Band 2
Channel Bandwidth: 10MHz | 18°°-0MHz ~ 1905.0MHz
LTE Band 2
Channel Bandwidth: 15MHz 1857.5MHz ~ 1902.5MHz
LTE Band 2
Channel Bandwidth: 20MHz | 860-0MHz ~ 1900.0MHz
WCDMA 260mwW
LTE Band 2
Channel Bandwidth: 1.4MHz [618MW
LTE Band 2
Channel Bandwidth: 3mHz  |810™W
LTE Band 2
il 6 E PO s Channel Bandwidth: 5MHz  [61/™W
LTE Band 2
Channel Bandwidth: 10MHz 625mW
LTE Band 2
Channel Bandwidth: 15MHz |81°™W
LTE Band 2
Channel Bandwidth: 20MHz 555mW
WCDMA 4M12F9W
LTE Band 2 QPSK: 1M09G7D
EMISSION DESIGNATOR Channel Bandwidth: 1.4MHz |16QAM: 1MO9W7D
LTE Band 2 QPSK: 2M68G7D
Channel Bandwidth: 3MHz 16QAM: 2M68W7D

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,

Houjie Town, Dongguan City,
Guangdong 523942, China
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LTE Band 2 QPSK: 4M48G7D
Channel Bandwidth: 5SMHz  |16QAM: 4M46W7D
LTE Band 2 QPSK: 8M93G7D
Channel Bandwidth: 10MHz |16QAM: 8M93W7D
LTE Band 2 QPSK: 13M4G7D
Channel Bandwidth: 15MHz |16QAM: 13M4W7D
LTE Band 2 QPSK: 17M9G7D
Channel Bandwidth: 20MHz |16QAM: 17M8W7D

ANTENNA TYPE Fixed Internal antenna with -4dBi gain

HW VERSION Lenovo Tablet TB-8704V

SW VERSION TB-8704V_RF01_170504

1/0 PORTS Refer to user’s manual

CABLE SUPPLIED USB cable: non-shielded, detachable, 1.0m

NOTE:

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

2. There were Sample A and B for this project, the difference is as below:

SAMPLE | EUT CONFIGURATION INFORMATION
(LCD+TP)1+ Battery1 + eMMC 1(16G+2G)+Front Cameral1+Back Cameral+
USB Cable1 + Adapter 1

(LCD+TP)2+ Battery2 + eMMC 1 (16G+2G)+Front Camera2+Back Camera2 +
USB Cable2+ Adapter 2

A

3. For the test results, the EUT had been tested with all conditions. But only the worst case
was shown in test report.

Bureau Veritas Shenzhen Co.. Lid No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
v Houjie Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch . . ) )
Guangdong 523942, China Email: customerservice.dg@cn.bureauveritas.com
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VERITAS

List of Accessories:

Accessories Brand Model Manufacturer| Specification
I/P:100-240Vac, 300mA

AC Adapter 1 Acbel C-P35 AcBel O/P: 5.2Vdc, 2000mA
I/P:100-240Vac, 500mA

AC Adapter 2 Huntkey C-P35 Huntkey O/P: 5.2Vdc, 2000mA
Rating: 3.85Vdc,

Battery 1 Sunwoda L16D1P34 Sunwoda 4850mAh
Rating: 3.85Vdc,

Battery 2 SCUD L16D1P34 SCUD 4850mAh

USB Cable 1 Deren i Deren 1.0m non-shielded cable
w/0 core

USB Cable 2 Saibao : Saibao 1.0m non-shielded cable
w/0 core

LCD+TP Panel 1 o-FILM&INX | MTF-080-2711-041KA | o-FILM&INX | 8"

LCD+TP Panel2 | GIS&BOE TCO080GFLO6V.C GIS&BOE 8"

eMMC 1 Samsung KMQE10013M-B318 | Samsung 16G+2G

eMMC 2 Hynix EB-II\—/IQ1 7ABJTBCUR- Hynix 16G+2G

Front Cameraft Qtech F5695AK Qtech 5M

Front Camera2 AVC CCBFL05006 AVC 5M

Back Camerat Qtech FX219BH Qtech 8M

Back Camera2 o-FILM OVv8856 o-FILM 8M

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,

Houjie Town, Dongguan City,
Guangdong 523942, China
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3.2 CONFIGURATION OF SYSTEM UNDER TEST

FOR RADIATION EMISSION TEST

—0

EUT (Powered from AC Adapter)

&
35

Universal Radio
Communication
Tester

Test table

*Kept in a remote area

FOR CONDUCTED & E.L.LR.P. TEST

EUT (Powered from battery)

&
55

Universal Radio
Communication

Test table

Tester
*Kept in a remote area
No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. N . "
Houjie Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch . .
Guangdong 523942, China Email: customerservice.dg@cn.bureauveritas.com
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3.3 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.

NO.| PRODUCT BRAND MODEL NO. SERIAL NO. FCC ID
DC source | LONG WEI PS-6403D 010934269 N/A
2 PC HP A6608CN 3CR83825X3 N/A
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 |DC Line: Unshielded, Detachable 1.0m
2 |AC Line: Unshielded, Detachable 1.5m

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

3.4 TESTITEM AND TEST CONFIGURATION

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 in EIRP and radiated emission was found when positioned on
X-plane for WCDMA and X-plane for LTE. Following channel(s) was (were)
selected for the final test as listed below:

EUT
CONFIGURE DESCRIPTION
MODE
A EUT + Adapter + USB Cable with WCDMA or LTE link
B EUT + Battery with WCDMA or LTE link

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. N .
Houjie Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch . .
Guangdong 523942, China Email: customerservice.dg@cn.bureauveritas.com
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WCDMA MODE
EUT
CONFIGURE TEST ITEM AVAILABLE CHANNEL | TESTED CHANNEL MODE
MODE
B EIRP 9262 to 9538 9262, 9400, 9538 WCDMA
B FREQUENCY STABILITY 9262 0 9538 9262, 9538 WCDMA
B OCCUPIED BANDWIDTH 9262 0 9538 9262, 9400, 9538 WCDMA
B PEAK TO AVERAGE RATIO 9262 o 9538 9400 WCDMA
B BAND EDGE 9262 o 9538 9262, 9538 WCDMA
B CONDCUDETED EMISSION 9262 0 9538 9262, 9400, 9538 WCDMA
A RADIATED EMISSION 9262 o 9538 9262, 9400, 9538 WCDMA
LTE BAND 2
EUT AVAILABLE CHANNEL
CONFIGURE| TESTITEM | ‘_ 0 " |TESTED CHANNEL| - " - |MODULATION MODE
MODE
18607 to 1919318607, 18900, 19193]  1.4MHz  |QPSK,160AM 1 RB/ 0 RB Offset
18615 to 1918518615, 18900, 19185]  3MHz  |QPSK,160AM 1 RB/ 0 RB Offset
5 - 18625 to 1917518625, 18900, 19175|  5MHz  |QPSK,16QAM 1 RB/ 0 RB Offset
18650 to 1915018650, 18900, 19150]  10MHz  |QPSK,160AM 1 RB/ 0 RB Offset
18675 to 1912518675, 18900, 19125|  15MHz  |QPSK,16QAM 1 RB/ 0 RB Offset
18700 to 1910018700, 18900, 19100] 20MHz  |QPSK,160AM 1 RB/ 0 RB Offset
18607 t0 19193| 18607, 19193 1.4MHz QPSK 1 RB/ 0 RB Offset
186150 19185| 18615, 19185 3MHz QPSK 1 RB/ 0 RB Offset
5 FREQUENCY |18625 10 19175] 18625, 19175 5MHz QPSK 1 RB/ 0 RB Offset
STABILITY 14865010 19150] 18650, 19150 10MHz QPSK 1 RB/ 0 RB Offset
1867510 19125] 18675, 19125 15MHz QPSK 1 RB/ 0 RB Offset
18700 to 19100] 18700, 19100 20MHz QPSK 1 RB/ 0 RB Offset
18607 to 1919318607, 18900, 19193]  1.4MHz  |QPSK,160AM 6 RB / 0 RB Offset
18615 to 1918518615, 18900, 19185|  3MHz  |QPSK,16QAM 15 RB / 0 RB Offset
5 OCCUPIED |18625t0 1917518625, 18900, 19175]  sMHz  |aPsk,16QaM 25 RB / 0 RB Offset
BANDWIDTH 148650 to 19150]18650, 18900, 19150]  10MHz  |aPsK,160AM 50 RB / 0 RB Offset
18675 to 1912518675, 18900, 19125]  15MHz  |QPSK,160AM 75 RB / 0 RB Offset
18700 to 1910018700, 18900, 19100] 20MHz  |aPsk,16aAM] 100 RB/ 0 RB Offset
18607 to 1919318607, 18900, 19193] 1.4MHz  |QPSK,16QAM 1 RB/ 0 RB Offset
18615 to 1918518615, 18900, 19185]  3MHz  |QPSK,160AM 1 RB/ 0 RB Offset
5 :VEEAF:(AE% 18625 to 1917518625, 18900, 19175]  5MHz  |QPSK,160AM 1 RB/ 0 RB Offset
RATIO  |18650 to 19150 |18650, 18900, 19150] 10MHz  |QPSK,16QAM 1 RB/ 0 RB Offset
18675 to 1912518675, 18900, 19125|  15MHz  |QPSK,16QAM 1 RB/ 0 RB Offset
18700 to 1910018700, 18900, 19100] 20MHz  |QPSK,16QAM 1 RB/ 0 RB Offset

No. 34, Chenwulu Section, Guantai Rd.,

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Houjie Town, Dongguan City,
Guangdong 523942, China

Page 13 of 93

Tel: +86 769 8593 5656

Fax: +86 769 8593 1080

Email: customerservice.dg@cn.bureauveritas.com




\NTG2E .

Test Report No.: RF170330W002-4

1 RB /0 RB Offset
18607 1.4MHz QPSK
6 RB /0 RB Offset
18607 to 19193
1 RB /5 RB Offset
19193 1.4MHz QPSK
6 RB /0 RB Offset
1 RB /0 RB Offset
18615 3MHz QPSK
15 RB / 0 RB Offset
18615 to 19185 B 14T O
19185 3MHz QPSK =
15 RB / 0 RB Offset
1 RB /0 RB Offset
18625 5MHz QPSK
25 RB / 0 RB Offset
18625 to 19175 P
19175 5MHz QPSK =
5 BAND EDGE 25 RB / 0 RB Offset
1 RB /0 RB Offset
18650 10MHz QPSK
50 RB / 0 RB Offset
18650 to 19150 P ——
19150 10MHz QPSK set
50 RB / 0 RB Offset
1 RB /0 RB Offset
18675 15MHz QPSK
75 RB/ 0 RB Offset
18675 to 19125
1 RB / 74 RB Offset
19125 15MHz QPSK
75 RB/ 0 RB Offset
1 RB /0 RB Offset
18700 20MHz QPSK
100 RB/ 0 RB Offset
18700 to 19100
1 RB / 99 RB Offset
19100 20MHz QPSK
100 RB/ 0 RB Offset
18607 to 1919318607, 18900, 19193] 1.4MHz QPSK 1 RB /0 RB Offset
18615 to 1918518615, 18900, 19185]  3MHz QPSK 1 RB /0 RB Offset
5 CONDCUDETED/| 18625 to 1917518625, 18900, 19175]  5MHz QPSK 1 RB /0 RB Offset
EMISSION 148650 10 19150 | 18650, 18900, 19150]  10MHz QPSK 1 RB/ 0 RB Offset
18675 to 1912518675, 18900, 19125]  15MHz QPSK 1 RB /0 RB Offset
18700 to 1910018700, 18900, 19100] 20MHz QPSK 1 RB /0 RB Offset
18607 to 19193 18900 1.4MHz QPSK 1 RB /0 RB Offset
18615 to 19185 18900 3MHz QPSK 1 RB /0 RB Offset
A RADIATED | 18625 to 19175 18900 5MHz QPSK 1 RB /0 RB Offset
EMISSION 148650 10 19150 18650, 18900, 19150]  10MHz QPSK 1 RB/ 0 RB Offset
18675 to 19125 18900 15MHz QPSK 1 RB /0 RB Offset
18700 to 19100 18900 20MHz QPSK 1 RB /0 RB Offset
No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. ° N enwull Sec |on. uantal o
Houjie Town, Dongguan City, Fax: +86 769 8593 1080
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Test Report No.: RF170330W002-4

VERITAS

TEST CONDITION:

TEST ITEM ENVIRONMENTAL CONDITIONS INPUT POWER TESTED BY
EIRP 25deg. C, 57%RH 3.85Vdc from Battery Wenliang Wu
FREQUENCY STABILITY 23deg. C, 61%RH 3.85Vdc from Battery Wenliang Wu
OCCUPIED BANDWIDTH 23deg. C, 61%RH 3.85Vdc from Battery Wenliang Wu
PEAK TO AVERAGE RATIO 23deg. C, 61%RH 3.85Vdc from Battery Moon Xiong
BAND EDGE 23deg. C, 61%RH 3.85Vdc from Battery Moon Xiong
CONDCUDETED EMISSION 23deg. C, 61%RH 3.85Vdc from Battery Moon Xiong

RADIATED EMISSION 23deg. C, 66%RH 5.2Vdc from adapter Tony Zou

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,

Houjie Town, Dongguan City,
Guangdong 523942, China
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Test Report No.: RF170330W002-4

3.5 EUT OPERATING CONDITIONS

The EUT makes a call to the communication simulator. The communication
simulator station system controlled a EUT to export maximum output power
under transmission mode and specific channel frequency

3.6 GENERAL DESCRIPTION OF APPLIED STANDARDS

The EUT is a RF product. According to the specifications of the manufacturer, it
must comply with the requirements of the following standards:
FCC 47 CFR Part 2
FCC 47 CFR Part 24
KDB 971168 D01 Power Meas License Digital Systems v02r02
ANSI/TIA/EIA-603-D

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

Bureau Veritas Shenzhen Co.. Lid No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
v Houjie Town, Dongguan City, Fax: +86 769 8593 1080
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Test Report No.: RF170330W002-4

4 TEST TYPES AND RESULTS

4.1 OUTPUT POWER MEASUREMENT

411 LIMITS OF OUTPUT POWER MEASUREMENT

Mobile and portable stations are limited to 2 watts EIRP.

4.1.2 TEST PROCEDURES

EIRP MEASUREMENT:

a. All measurements were done at low, middle and high operational frequency
range. RBW and VBW is 5MHz for WCDMA mode and 10MHz for LTE
mode.

b. Substitution method is used for E.l.R.P measurement. In the semi-anechoic
chamber, EUT placed on the 0.8m 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 1m to 4m to find the maximum polar radiated power. The
“Read Value” is the spectrum reading the maximum power value.

c. 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 b. Record the power

level of S.G

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

CONDUCTED POWER MEASUREMENT:

The EUT was set up for the maximum power with WCDMA 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.

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. N .
Houjie Town, Dongguan City, Fax: +86 769 8593 1080
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Guangdong 523942, China Email: customerservice.dg@cn.bureauveritas.com
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Test Report No.: RF170330W002-4

VERITAS

4.1.3 TEST SETUP

EIRP MEASUREMENT:

Ant. Tower
1-4m
3m

EUT l|<

N
"
\ Turn Table i
e

O.SmT
5_5
Ground Plane
Spectrum
oo |
P s o o o
[ |

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

Photo).

CONDUCTED POWER MEASUREMENT:

COMMUNICATION
SIMULATOR

EUT

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

Photo).

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Houjie Town, Dongguan City, Fax: +86 769 8593 1080
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Test Report No.: RF170330W002-4

4.1.4 TEST RESULTS

CONDUCTED OUTPUT POWER (dBm)

Band WCDMA I
Channel 9262 9400 9538
Frequency (MHz) 18524 1880.0 1907.6
RMC 12.2K 23.94 23.99 23.93
HSPA

HSDPA Subtest-1 22.52 22.57 22.51
HSDPA Subtest-2 22.48 22.53 22.47
HSDPA Subtest-3 21.96 22.01 21.95
HSDPA Subtest-4 21.92 21.97 21.91
HSUPA Subtest-1 22.61 22.66 22.60
HSUPA Subtest-2 20.66 20.71 20.65
HSUPA Subtest-3 21.63 21.68 21.62
HSUPA Subtest-4 20.68 20.73 20.67
HSUPA Subtest-5 22.70 22.75 22.69

Bureau Veritas Shenzhen Co.. Lid No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
v Houjie Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch . . ) )
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Test Report No.: RF170330W002-4

LTE Band 2
Low CH Mid CH High CH 3GPP
BW Modulation R_B RB 18607 18900 19193 MPR
Size | Offset Frequency Frequency Frequency (dB)
1850.7 MHz 1880 MHz 1909.3 MHz

1 0 23.65 23.68 23.56 0

1 2 23.60 23.63 23.51 0

1 5 23.53 23.56 23.44 0

QPSK 3 0 23.64 23.67 23.55 0

3 1 23.59 23.62 23.50 0

3 3 23.52 23.55 23.43 0

1.4MHz 6 0 22.65 22.68 22.56 1

1 0 22.65 22.68 22.56 1

1 2 22.60 22.63 22.51 1

1 5 22.57 22.60 22.48 1

16QAM 3 0 22.63 22.66 22.54 1

3 1 22.58 22.61 22.49 1

3 3 22.55 22.58 22.46 1

6 0 21.66 21.69 21.57 2
Low CH Mid CH High CH 3GPP
BW Modulation SF\_‘B RB 18615 18900 19185 MPR
ize | Offset Frequency Frequency Frequency (dB)

1851.5 MHz 1880 MHz 1908.5 MHz

1 0 23.68 23.71 23.59 0

1 7 23.63 23.66 23.54 0

1 14 23.56 23.59 23.47 0

QPSK 8 0 22.67 22.70 22.58 1

8 3 22.61 22.64 22.52 1

8 7 22.57 22.60 22.48 1

15 0 22.68 22.71 22.59 1

3 MHz

1 0 22.68 22.71 22.59 1

1 7 22.63 22.66 22.54 1

1 14 22.60 22.63 22.51 1

16QAM 8 0 21.68 21.71 21.59 2

8 3 21.65 21.68 21.56 2

8 7 21.60 21.63 21.51 2

15 0 21.69 21.72 21.60 2

No. 34, Chenwulu Section, Guantai Rd.,
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Test Report No.: RF170330W002-4

LTE Band 2
Low CH Mid CH High CH GPP
. RB | RB 18625 18900 19175 3
BW Modulation . MPR
Size | Offset | Frequency | Frequency Frequency | (4p)
1852.5 MHz 1880 MHz 1907.5 MHz

1 0 23.71 23.74 23.62 0

1 12 23.66 23.69 23.57 0

1 24 23.59 23.62 23.50 0

QPSK 12 0 22.70 22.73 22.61 1

12 6 22.64 22.67 22.55 1

12 13 22.60 22.63 22.51 1

25 0 22.71 22.74 22.62 1

5 MHz

1 0 22.71 22.74 22.62 1

1 12 22.66 22.69 22.57 1

1 24 22.63 22.66 22.54 1

16QAM 12 21.71 21.74 21.62 2

12 21.68 21.71 21.59 2

12 13 21.63 21.66 21.54 2

25 21.72 21.75 21.63 2
Low CH Mid CH High CH 3GPP
BW Modulation RB RB 18650 18900 19150 MPR
Size | Offset Frequency Frequency Frequency (dB)

1855 MHz 1880 MHz 1905 MHz

1 0 23.73 23.76 23.64 0

1 24 23.68 23.71 23.59 0

1 49 23.61 23.64 23.52 0

QPSK 25 0 22.72 22.75 22.63 1

25 12 22.66 22.69 22.57 1

25 25 22.62 22.65 22.53 1

50 22.73 22.76 22.64 1

10 MHz

1 22.73 22.76 22.64 1

1 24 22.68 22.71 22.59 1

1 49 22.65 22.68 22.56 1

16QAM 25 0 21.73 21.76 21.64 2

25 12 21.70 21.73 21.61 2

25 25 21.65 21.68 21.56 2

50 0 21.74 21.77 21.65 2
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Test Report No.: RF170330W002-4

LTE Band 2
Low CH Mid CH High CH 3GPP
BW Modulation RB RB 18675 18900 19125 MPR
Size | Offset Frequency Frequency Frequency (dB)
1857.5 MHz 1880 MHz 1902.5 MHz

1 0 23.76 23.79 23.67 0

1 37 23.71 23.74 23.62 0

1 74 23.64 23.67 23.55 0

QPSK 36 0 22.75 22.78 22.66 1

36 19 22.69 22.72 22.60 1

36 39 22.65 22.68 22.56 1

75 22.76 22.79 22.67 1

15 MHz

1 22.76 22.79 22.67 1

1 37 22.71 22.74 22.62 1

1 74 22.68 22.71 22.59 1

16QAM 36 0 21.76 21.79 21.67 2

36 19 21.73 21.76 21.64 2

36 39 21.68 21.71 21.59 2

75 0 21.77 21.80 21.68 2
Low CH Mid CH High CH 3GPP
BW Modulation RB RB 18700 18900 19100 MPR
Size | Offset Frequency Frequency Frequency (dB)

1860 MHz 1880 MHz 1900 MHz

1 0 23.81 23.84 23.72 0

1 50 23.76 23.79 23.67 0

1 99 23.69 23.72 23.60 0

QPSK 50 0 22.80 22.83 22.71 1

50 25 22.74 22.77 22.65 1

50 50 22.70 22.73 22.61 1

100 0 22.81 22.84 22.72 1

20MHz

1 22.81 22.84 22.72 1

1 50 22.76 22.79 22.67 1

1 99 22.73 22.76 22.64 1

16QAM 50 0 21.81 21.84 21.72 2

50 25 21.78 21.81 21.69 2

50 50 21.73 21.76 21.64 2

100 0 21.82 21.85 21.73 2

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City,
Guangdong 523942, China

Page 22 of 93

Tel: +86 769 8593 5656
Fax: +86 769 8593 1080
Email: customerservice.dg@cn.bureauveritas.com

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch



TS
S Ml
¥
R
. T828,

Test Report No.: RF170330W002-4

EIRP POWER (dBm)

WCDMA
Channel Fr‘(emezr;cy S(F;’Er']-q\)/'- Egg;gf(t('joé‘) EIRP(dBm)|EIRP(mW) PO'?Q/Z\%M”
9262 18524 | -24.99 43.83 1884 | 7656
9400 1880.0 | -25.04 43.57 1853 | 71.29 H
9538 1907.6 | -25.86 44.57 1871 | 7430 H
9262 18524 | -23.86 46.39 2253 | 179.06 v
9400 1880.0 | -22.95 47.40 2415 | 250.90 v
9538 1907.6 | -23.44 45.98 2254 | 179.31 v

REMARKS: 1. EIRP Output Power (dBm) = SPA LVL (dBm) + Correction Factor (dB).
2. Correction factor (dB) = Free Space Loss + Antenna Factor + Cable Loss
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LTE BAND 2
CHANNEL BANDWIDTH: 1.4MHz QPSK
Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18607 1850.7 -22.28 43.83 21.55 143.02 H 2
18900 1880.0 -21.45 43.57 22.12 162.93 H 2
19193 1909.3 -22.21 44.32 22.11 162.52 H 2
18607 1850.7 -19.80 46.41 26.61 458.25 \Y 2
18900 1880.0 -19.16 47.07 27.91 618.02 Vv 2
19193 1909.3 -19.99 45.88 25.89 388.51 \Y 2
CHANNEL BANDWIDTH: 1.4MHz 16QAM
Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18607 1850.7 -23.15 43.83 20.68 117.06 H 2
18900 1880.0 -22.38 43.57 21.19 131.52 H 2
19193 1909.3 -23.17 44.32 21.15 130.29 H 2
18607 1850.7 -20.67 46.41 25.74 375.06 \Y 2
18900 1880.0 -20.09 47.07 26.98 498.88 \Y 2
19193 1909.3 -20.95 45.88 24.93 311.46 \Y 2
CHANNEL BANDWIDTH: 3MHz QPSK
Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18615 1851.5 -22.26 43.82 21.56 143.28 H 2
18900 1880.0 -21.51 43.57 22.06 160.69 H 2
19185 1908.5 -22.16 44.38 22.22 166.57 H 2
18615 1851.5 -19.78 46.45 26.67 464.62 \Y 2
18900 1880.0 -19.22 47.07 27.85 609.54 \Y 2
19185 1908.5 -19.94 45.88 25.94 392.64 \Y 2
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CHANNEL BANDWIDTH: 3MHz 16QAM
Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18615 1851.5 -23.33 43.82 20.49 112.00 H 2
18900 1880.0 -22.40 43.57 21.17 130.92 H 2
19185 1908.5 -23.15 44.38 21.23 132.62 H 2
18615 1851.5 -20.85 46.45 25.60 363.16 \Y 2
18900 1880.0 -20.11 47.07 26.96 496.59 \ 2
19185 1908.5 -20.93 45.88 24.95 312.61 \Y 2
CHANNEL BANDWIDTH: 5MHz QPSK
Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18625 1852.5 -22.32 43.83 21.51 141.51 H 2
18900 1880.0 -21.46 43.57 22.11 162.55 H 2
19175 1907.5 -22.11 4419 22.08 161.36 H 2
18625 1852.5 -19.84 46.46 26.62 459.52 \Y 2
18900 1880.0 -19.17 47.07 27.90 616.60 Vv 2
19175 1907.5 -19.89 45.89 26.00 398.20 \Y 2
CHANNEL BANDWIDTH: 5MHz 16QAM
Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18625 1852.5 -23.15 43.83 20.68 116.90 H 2
18900 1880.0 -22.48 43.57 21.09 128.53 H 2
19175 1907.5 -23.21 4419 20.98 125.26 H 2
18625 1852.5 -20.67 46.46 25.79 379.58 \Y 2
18900 1880.0 -20.19 47.07 26.88 487.53 \Y 2
19175 1907.5 -20.99 45.89 24.90 309.10 \Y 2
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CHANNEL BANDWIDTH: 10MHz QPSK
Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18650 1855.0 -22.13 43.86 21.73 148.97 H 2
18900 1880.0 -21.40 43.57 22.17 164.82 H 2
19150 1905.0 -21.98 43.99 22.01 159.00 H 2
18650 1855.0 -19.65 46.28 26.63 460.04 \Y 2
18900 1880.0 -19.11 47.07 27.96 625.17 Vv 2
19150 1905.0 -19.76 45.92 26.16 413.24 \Y 2
CHANNEL BANDWIDTH: 10MHz 16QAM
Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18650 1855.0 -23.28 43.86 20.58 114.31 H 2
18900 1880.0 -22.50 43.57 21.07 127.94 H 2
19150 1905.0 -23.14 43.99 20.85 121.73 H 2
18650 1855.0 -20.80 46.28 25.48 353.02 \Y 2
18900 1880.0 -20.21 47.07 26.86 485.29 \Y 2
19150 1905.0 -20.92 45.92 25.00 316.37 \Y 2
CHANNEL BANDWIDTH: 15MHz QPSK
Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18675 1857.5 -22.14 43.99 21.85 153.18 H 2
18900 1880.0 -21.47 43.57 22.10 162.18 H 2
19125 1902.5 -22.05 43.66 21.61 144.71 H 2
18675 1857.5 -19.66 45.93 26.27 423.35 \Y 2
18900 1880.0 -19.18 47.07 27.89 615.18 \Y 2
19125 1902.5 -19.83 46.20 26.37 433.71 \Y 2

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,

Houjie Town, Dongguan City,
Guangdong 523942, China

Page 26 of 93

Tel: +86 769 8593 5656

Fax: +86 769 8593 1080

Email: customerservice.dg@cn.bureauveritas.com




1828,

Test Report No.: RF170330W002-4

VERITAS

CHANNEL BANDWIDTH: 15MHz 16QAM

Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18675 1857.5 -23.00 43.99 20.99 125.66 H 2
18900 1880.0 -22.34 43.57 21.23 132.74 H 2
19125 1902.5 -22.90 43.66 20.76 118.99 H 2
18675 1857.5 -20.52 45.93 25.41 347.30 Vv 2
18900 1880.0 -20.05 47.07 27.02 503.50 Vv 2
19125 1902.5 -20.68 46.20 25.52 356.62 Vv 2
CHANNEL BANDWIDTH: 20MHz QPSK
Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18700 1860.0 -22.72 43.50 20.78 119.65 H 2
18900 1880.0 -21.92 43.57 21.65 146.22 H 2
19100 1900.0 -22.63 43.62 20.99 125.49 H 2
18700 1860.0 -20.24 45.57 25.33 341.19 Vv 2
18900 1880.0 -19.63 47.07 27.44 554.63 Vv 2
19100 1900.0 -20.41 46.26 25.85 384.68 Vv 2
CHANNEL BANDWIDTH: 20MHz 16QAM
Frequency | SPA LVL | Correction Polarization LIMIT
Channel (MHz2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18700 1860.0 -23.65 43.50 19.85 96.58 H 2
18900 1880.0 -22.99 43.57 20.58 114.29 H 2
19100 1900.0 -23.46 43.62 20.16 103.66 H 2
18700 1860.0 -21.17 45.57 24.40 275.42 Vv 2
18900 1880.0 -20.70 47.07 26.37 433.51 Vv 2
19100 1900.0 -21.24 46.26 25.02 317.76 Vv 2

REMARKS: 1. EIRP Output Power (dBm) = SPA LVL (dBm) + Correction Factor (dB).
2. Correction factor (dB) = Free Space Loss + Antenna Factor + Cable Loss
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4.2 FREQUENCY STABILITY MEASUREMENT

421 LIMITS OF FREQUENCY STABILITY MEASUREMENT

The frequency stability shall be sufficient to ensure that the fundamental emission
stays within the authorized frequency block.

4.2.2 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.

4.2.3 TEST SETUP

COMMUNICATION OVEN ROOM

SIMULATOR ANTENNA

EXTERNAL POWER SOURCE

EUT
DC POWER SUPPLY
No. 34, Ch | ion, i Rd., Tel: 7
Bureau Veritas Shenzhen Co., Ltd. o} 3 Chenwulu Sectlon. Guantai Rd el: +86 769 8593 5656
Houjie Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch . .
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424 TEST RESULTS

WCDMA BAND II
FREQUENCY ERROR VS. VOLTAGE
FREQUENCY ERROR (ppm)
VOLTAGE (Volts) LIMIT (ppm)
Low Channel High Channel
3.85 0.0011 0.0012 25
3.4 -0.0013 -0.0014 25
4.4 0.0010 0.0011 25

NOTE: The applicant defined the normal working voltage of the battery is from 3.4Vdc to 4.4Vdc.

FREQUENCY ERROR vs. TEMPERATURE.

FREQUENCY ERROR (ppm)
TEMP. (C) LIMIT (ppm)
Low Channel High Channel

-30 -0.0057 -0.0055 25
-20 -0.0051 -0.0049 25
-10 -0.0046 -0.0043 25

0 -0.0040 -0.0037 25

10 -0.0033 -0.0032 25

20 -0.0027 -0.0025 25

30 -0.0021 -0.0019 25

40 -0.0014 -0.0013 25

50 -0.0008 -0.0007 25

60 -0.0002 -0.0001 25

o s |19,2.0h St o | s e
Guangdong 523942, China Email: customerservice.dg@cn.bureauveritas.com
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LTE BAND 2
FREQUENCY ERROR VS. VOLTAGE
1.4MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
3.85 0.0009 0.0007 25
3.4 -0.0011 -0.0010 25
4.4 0.0011 0.0010 25

NOTE: The applicant defined the normal working voltage of the battery is from 3.4Vdc to 4.4Vdc.

FREQUENCY ERROR vs. TEMPERATURE.

1.4MHz
TEMP. (C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel

-30 -0.0056 -0.0054 25
-20 -0.0052 -0.0048 25
-10 -0.0046 -0.0041 25
0 -0.0039 -0.0036 25
10 -0.0033 -0.0029 25
20 -0.0026 -0.0023 25
30 -0.0020 -0.0017 25
40 -0.0014 -0.0011 25
50 -0.0008 -0.0006 25
60 -0.0001 0.0000 25

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch
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FREQUENCY ERROR VS. VOLTAGE

3MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
3.85 0.0010 0.0011 25
3.4 -0.0013 -0.0013 25
4.4 -0.0011 0.0012 25

NOTE: The applicant defined the normal working voltage of the battery is from 3.4Vdc to 4.4Vdc.

FREQUENCY ERROR vs. TEMPERATURE.

3MHz
TEMP. (C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel

-30 -0.0057 -0.0056 25
-20 -0.0051 -0.0050 25
-10 -0.0044 -0.0044 25

0 -0.0038 -0.0038 25

10 -0.0032 -0.0032 25

20 -0.0025 -0.0026 25

30 -0.0018 -0.0020 25

40 -0.0011 -0.0013 25

50 -0.0005 -0.0008 25

60 0.0001 -0.0001 25

o s |19,2.0h St o | s e
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FREQUENCY ERROR VS. VOLTAGE

5MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
3.85 0.0011 0.0012 25
34 -0.0014 -0.0012 25
4.4 0.0012 0.0011 25

NOTE: The applicant defined the normal working voltage of the battery is from 3.4Vdc to 4.4Vdc.

FREQUENCY ERROR vs. TEMPERATURE.

5MHz
TEMP. (C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel

-30 -0.0053 -0.0054 25
-20 -0.0047 -0.0048 25
-10 -0.0040 -0.0041 25

0 -0.0034 -0.0034 25

10 -0.0029 -0.0028 25

20 -0.0023 -0.0023 25

30 -0.0017 -0.0017 25

40 -0.0011 -0.0010 25

50 -0.0004 -0.0004 25

60 0.0002 0.0002 25
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VERITAS

FREQUENCY ERROR VS. VOLTAGE

10MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
3.85 0.0008 0.0009 25
34 -0.0011 -0.0011 25
4.4 0.0009 0.0010 25

NOTE: The applicant defined the normal working voltage of the battery is from 3.4Vdc to 4.4Vdc.

FREQUENCY ERROR vs. TEMPERATURE.

10MHz
TEMP. (C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel

-30 -0.0054 0.0051 25
-20 -0.0047 -0.0044 25
-10 -0.0040 -0.0037 25
0 -0.0034 -0.0033 25
10 -0.0028 -0.0028 25
20 -0.0022 -0.0022 25
30 -0.0016 -0.0017 25
40 -0.0009 -0.0011 25
50 -0.0003 -0.0005 25
60 0.0003 0.0001 25
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VERITAS

FREQUENCY ERROR VS. VOLTAGE

15MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
3.85 0.0007 0.0008 25
3.4 -0.0009 -0.0010 25
4.4 0.0008 0.0009 25

NOTE: The applicant defined the normal working voltage of the battery is from 3.4Vdc to 4.4Vdc.

FREQUENCY ERROR vs. TEMPERATURE.

15MHz
TEMP. (C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel

-30 -0.0055 -0.0054 25
-20 -0.0049 -0.0048 25
-10 -0.0042 -0.0042 25
0 -0.0035 -0.0035 25
10 -0.0029 -0.0029 25
20 -0.0023 -0.0023 25
30 -0.0017 -0.0017 25
40 -0.0012 -0.0011 25
50 -0.0006 -0.0006 25
60 0.0001 -0.0001 25
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FREQUENCY ERROR VS. VOLTAGE

20MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
3.85 0.0007 0.0008 25
34 -0.0008 -0.0010 25
4.4 0.0007 0.0008 25

NOTE: The applicant defined the normal working voltage of the battery is from 3.4Vdc to 4.4Vdc.

FREQUENCY ERROR vs. TEMPERATURE.

20MHz
TEMP. (C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel

-30 -0.0051 -0.0053 25
-20 -0.0045 -0.0047 25
-10 -0.0039 -0.0040 25

0 -0.0033 -0.0034 25

10 -0.0027 -0.0029 25

20 -0.0021 -0.0022 25

30 -0.0014 -0.0016 25

40 -0.0008 -0.0010 25

50 -0.0002 -0.0004 25

60 0.0005 0.0001 25
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4.3 OCCUPIED BANDWIDTH MEASUREMENT

4.3.1 TEST PROCEDURES

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.

432 TEST SETUP

COMMUNICATION
SIMULATOR POWER SPLITTER _[ SPECTRUM
ANALYZER
10dB ATTENUATION
PAD
EUT

Bureau Veritas Shenzhen Co.. Lid No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
v Houjie Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch . . ) )
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VERITAS

4.3.3 TEST RESULTS

99% OCCUPIED .
. 26dB Bandwidth (MHz
CHANNEL Frmlll_'ezr;cy Bandwidth (MHz) | cHANNEL Fr%C\lntll_lezl;cv Ll
WCDMA WCDMA
9262 1852.4 4.12 9262 1852.4 4.70
9400 1880.0 4.12 9400 1880.0 4.71
9538 1907.6 411 9538 1907.6 4.69
SPECTRUM PLOT OF WORST VALUE of 99% | SPECTRUM PLOT OF WORST VALUE of 26dB
Occupied Bandwidth Occupied Bandwidth

No. 34, Chenwulu Section, Guantai Rd.,
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LTE band 2
Channel Bandwidth : 1.4MHz
99% Occupied 26dB bandwidth
Channel Frequency bandwidth (MHz) Channel Frequency (MHz)

(MHz)

QPSK

16QAM

(MHz)

QPSK

16QAM

18607

1850.7

1.08

1.08

18607

1850.7

1.27

1.28

18900

1880

1.08

1.08

18900

1880

1.25

1.28

19193

1909.3

1.09

1.09

19193

1909.3

1.27

1.29

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth

1.4MHz/QPSK

1.4MHz/16QAM

Comer Freq: 1.908300000 Gtz Radio St2 Mone
Trige Fres Run AvgiHold:> 1040

fAtten: 30 B Radio Device: BTS

Center 1.908GHz o
#Res BW 20 kHz

"~ Span2MHz|
#VBW 100 kHz Sweep 6.067 msf
|

Occupied Bandwidth Total Power 31.6 dBm
1.0875 MHz ;

99.00 %
-26.00 dB

1.847 kHz
1.268 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

TR

e | | O =T

Fraceioncy Center Freg: 1508300000 GHz

o Trig: Fres Run AvgiHold> 1010

‘Center Freq 1.909300000 GHz

Center 1.900 GHz

CF Step.
HRes BW 20 kHz

200000 Kz, #VBW 100 kHz
Man

Occupied Bandwidth Total Power
1.0850 MHz
457 Hz

1.286 MHz

FreqOftset
i OBW Power

xdB

Transmit Freq Error
x dB Bandwidth

g s

30.5 dBm

99.00 %
-26.00 dB

Center Freq
1508300000 GHz

] Span 2 MHz |
Sweep 6.067 msi)

s

Freq Offset
]

SPECTRUM PLOT OF WORST VALUE of 26dB Bandwidth

1.4MHz/QPSK

1.4MHz/16QAM

Comer Freq: 1.908300000 Gtz Radio St2 Mone
Trige Fres Run AvgiHold:> 1040

" satien: 30 08

Center Freq 1.909300000 GHz
Radio Device: BTS

Ref Offset 16 dB
Ref 24.00 dBm

Center 1.008 GHz Span 2 MHz |
#R Sweep 6.067 msfl
|

FRes BW 20 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 31.6 dBm
1.0875 MHz

1.847 kHz
1.268 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 1.509300000 GHz
o Trig: Fres Run AvgiHold> 1010
#Arn: 30 o8

Center 1.900 GHz

es BW 20 kHz #VBW 100 kHz

CF Step
200000 kHz
Man

Occupied Bandwidth Total Power
1.0850 MHz
457 Hz

1.286 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radio Std: Hone

Radio Device: TS

] Span 2 MHz |
Sweep 6.067 msi)

30.5 dBm

99.00 %
-26.00 dB

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City,
Guangdong 523942, China

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Page 38 of 93

Tel: +86 769 8593 5656
Fax: +86 769 8593 1080
Email: customerservice.dg@cn.bureauveritas.com



MTa28./

Test Report No.: RF170330W002-4

LTE band 2
Channel Bandwidth : 3MHz
99% Occupied 26dB bandwidth
Channel Frequency bandwidth (MHz) Channel Frequency (MHz)

(MHz)

QPSK

16QAM

(MHz)

QPSK

16QAM

18615

1851.5

2.68

2.68

18615

1851.5

2.95

2.94

18900

1880

2.68

2.68

18900

1880

2.93

2.92

19185

1908.5

2.68

2.68

19185

1908.5

2.95

2.93

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth

3MHz/QPSK

3MHz/16QAM

I iepa et G DY

Center Freq 1.880000000 GHz

Center Freq: 1 280000000 Gz
| Trig: Free Run AvgiHeld:» 1010

Center 1.28 GHz

#Res BW 30 kHz SVBW 100 kHz

Occupied Bandwidth Total Power
2,6833 MHz

2.288 kHz
2.933 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

L

Radio St: Mone

Sweep 6867 msjl
I

2

Fresiiency

Center Freg
1 BB0000000 Gz

Span § MHz CF Step
Suto

30.8 dBm

99.00 % |
-26.00 dB

‘Center Freq 1.851500000 GHz

HRes BW 30 kHz

bt Decverd 0

Center Freq: 1831800000 GHz

Trig: Fras Run AvgiHola:> 1010

* samen: 30 o8

M CiaineL o

Center 1.852 GHz
#VBW 100 kHz

Occupied Bandwidth Total Power
2.6817 MHz

4.488 kHz
2.939 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

Tgians

> |

Radio Std: None

Fadio Device: BTS

Center Freq
1.851500000 GHz

S‘pan 5 MHz cF

Sweep 6.867 msi) 00 0

29.7 dBm

Freq Offset
]

SPECTRUM PLOT OF WORST VALUE of 26dB Occupied Bandw

idth

3MHz/QPSK

3MHz/16QAM

e T
[ B a08: z Ci Fraq: 1508500000 GH:
Center Freq 1.908500000 GHz 1 t:i‘:.:r.::un "'IH:“ e
i Gainion © SAtien: 30 o8

enter 1909 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
2.6825 MHz
2,970 kHz
2.952 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Sweep 6.867 msji
|

31.0 dBm

99.00 %
-26.00 dB

Rasio St Hone

Radie Davien: BTS

“Span 5 MHz|

CF
soncoany
Man

FreqOffset
L

HRes BW 30 kHz
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rig: Fros Run AvgiHola:> 1010
#Aten: 20 o8

Center 1.852 GHz =
#VBW 100 kHz

Occupied Bandwidth Total Power
2.6817 MHz

4.488 kHz
2.939 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth
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LTE band 2
Channel Bandwidth : 5 MHz
99% Occupied 26dB bandwidth
Channel Frfilt\lntll_'ezr;cy bandwidth (MHz) Channel Fr%C\lntll_lezl;cv (MHz)
QPSK 16QAM QPSK 16QAM
18625 1852.5 4.48 4.46 18625 1852.5 4.90 4.88
18900 1880 4.47 4.46 18900 1880 4.89 4.87
19175 1907.5 4.47 4.46 19175 1907.5 4.90 4.86

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth

5MHz/QPSK

5MHz/16QAM

I s S e G O -

Contar Freq: 1882400500 GHz Radio Sta: Hone Frequency
¥ Trig: Free Run ‘AvglHold:> 1040

T mAten: 30 4B Radio Duvice: BTS

Center Freq 1.852500000 GHz

Center Freg

Span 10 MHz

|center 1.853 GHz
R Sweep 4.713 msji
|

#Res BW 51 kHz Loty

1000000 Mz

SVBW 200 kHz
Occupied Bandwidth Total Power 30.7 dBm
4.4784 MHz e

519Hz  OBW Power 99.00 % ' it
4.904 MHz xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

Tgame

(B et eep—r
‘Center Freq 1.880000000 GHz

G

Center Freq: 1880000000 GHz

o Trig: Fres Run AvgiHola> 1010

Shmen: 30 0B

Center 1.88 GHz

FRes BW 51 kHz #VBW 200 kHz

Occupied Bandwidth Total Power
4.4577 MHz
=360 Hz

4.867 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

[

Radio Std: None

Radio Device: BTS

CenterFreq
1880000000 GHz

'szr]'lﬁ MHz |
Sweep 4.733 ms) I

29.5 dBm

99.00 %

-26.00 dB

SPECTRUM PLOT OF WORST VALUE of 26dB Occupied Bandw

idth

5MHz/QPSK

5MHz/16QAM

BB Grrpa S utram ety Dox ot W

Comar Freg: 1152800000 GHz Radio Std: Mone
¥ Trig: Frae Run AvgiHeld:» 1010

T matben: 30 g8 Radio Duvice: BTS

Center Freq 1.852500000 GHz

Center Freg

1 52500000 Gz

Span 10 MHz

|center 1.853 GHz
R Sweep 4733 msfl

#Res BW 51 kHz SVBW 200 kHz

Occupied Bandwidth Total Power 30.7 dBm
4.4784 MHz
519 Hz

4.904 MHz

99.00 %
-26.00 d8

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

= | |

Conter Freq: 1832800000 GHz
rig: Fros R AvgiHold:> 1010
#Aten: 20 o8

Center 1.853 GHz
#Res BW 51 kHz

#VBW 200 kHz

Occupied Bandwidth Total Power 2
4.4570 MHz

-3.490 kHz
4.882 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

9.5 dBm

99.00 %

-26.00 dB
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LTE band 2
Channel Bandwidth : 10 MHz
99% Occupied 26dB bandwidth
Channel Frfilt\lntll_'ezr;cy bandwidth (MHz) Channel Fr%C\lntll_lezl;cv (MHz)
QPSK 16QAM QPSK 16QAM
18650 1855 8.92 8.89 18650 1855 9.70 9.66
18900 1880 8.92 8.92 18900 1880 9.64 9.72

19150

1905

8.93

8.93

19150

1905

9.71

9.74

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth
10MHz/QPSK 10MHz/16QAM

I T

=T

Center Freq: 1.508000000 GHz Radio Std: Hone
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OBW Power
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OBW Power
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Transmit Freq Error
x dB Bandwidth
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x dB Bandwidth

[V [
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10MHz/QPSK 10MHz/16QAM

=T B vt Cecvgerd 0 = |

i
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Total Power 30.8 dBm
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8.9321 MHz
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9.743 MHz

Total Power 31.4 dBm

Occupled Bandwidth
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-26.00 dB

OBW Power
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-26.00 dB
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LTE band 2
Channel Bandwidth : 15 MHz
99% Occupied 26dB bandwidth
Channel Frequency bandwidth (MHz) Channel Frequency (MHz)
(MHz) 16QAM

(MHz)

QPSK

16QAM

QPSK

18675

1857.5

13.38

13.38

18675

1857.5

14.28

14.28

18900

1880

13.34

13.34

18900

1880

14.34

14.40

19125

1902.5

13.38

13.38

19125

1902.5

14.38

14.43

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth

15MHz/QPSK

15MHz/16QAM

= =T
Center Freq 1.857500000 GHz

Conter Freq: 147800000 Gz
Trig: Fres Run AvgiHold:» 1010

Center 1.858 GHz

bes BW 150 kHz FVBW 510 kHz

Occupied Bandwidth Total Power

13.380 MHz
1.913 kHz
14.28 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

31.0 dBm

99.00 %
-26.00 dB

[gamr

=T

‘Center Freq 1.857500000 GHz

P Gain:Lom

Radio Std: Mone

Radio Davice: BTS

Center Freg
1857600000 Gz

Center 1.858 GHz

‘Span 30 MHz |
wRes BIW 150 kHz

Sweep 1.667 msji
I

CFStep
3000000 M-z
Man

Occupied Bandwidth

13.379 MHz
1.618 kHz
14.28 MHz

| Freqomset
Oy Transmit Freq Error

x dB Bandwidth

i LFile <82_I1EM_IRETS 0_DO48 pngs saved

Center Freq: 1.857800000 GMz
o Trig: Fres Run
#Aten: 30 o8

AvgiHold-> 1010

#VBW 510 kHz

Total Power

OBW Power
xdB

[T

Radio Sta: Hone

Radio Device: BTS

Center Freq
1857500000 GHz

Span 30 MHz | cF
Sweep 1.667 msi ,Mm
| Man
31.0 dBm
Freq Offset
99.00 % >
-26.00 dB

SPECTRUM PLOT OF WORST VAL

UE of 26dB Occupied Bandwidth

15MHz/QPSK

15MHz/16QAM

Center Freq: 1.902500000 GHz
o Trig: Fres Run AvgHold:> 1040
fatten: 30 o

Center Freq 1.902500000 GHz

Ref Offset 16 dB
Ref 24.00 dBm

Center 1.903GHz
#Res BW 150 kHz

#VBW 510 kHz

Occupled Bandwidth Total Power

13.379 MHz
44,432 KHz
14,38 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

31.5dBm

-26.00 dB

Radio St Mone

Radio Device: BTS

Center 1.903 GHz
#Res BW 150 kHz

Occupied Bandwidth

13.376 MHz
27.273 kHz
14.43 MHz

Transmit Freq Error
x dB Bandwidth

99.00 %

Center Freq: 1.502800000 GHz

AvgiHold =10

#VBW 510 kHz

Total Power

OBW Power
xdB

Radio Std: Hone
"0
Radio Device: BTS

Span 30 MHz |
Sweep 1.667 msi)
|

30.2 dBm

99.00 %
-26.00 dB
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Test Report No.: RF170330W002-4
LTE band 2
Channel Bandwidth : 20 MHz
99% Occupied 26dB bandwidth
Channel Frfilt\lntll_'ezr;cy bandwidth (MHz) Channel Fr%C\lntll_lezl;cv (MHz)
QPSK 16QAM QPSK 16QAM
18700 1860 17.88 17.83 18700 1860 19.18 19.20

18900

1880

17.85

17.75

18900

1880

19.00

18.95

1900

17.93

17.84

19100

1900

19.33

19.09

19100

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth
20MHz/QPSK 20MHz/16QAM

= | | e T

‘Center Freq 1.900000000 GHz

I st et et O

Freglency Center Freq: 1.500000000 GHz
Trig: Fros R AvgiHeld > 1010

Shmen: 30 0B

‘Center Freq 1,900000000 GHz Comter Freq: 1300300500 GHz Rado St Mone
Trig: Frws Run AvgiHold:> 4010

» " sitien: 30 68 Radio Dwvice: BTS 3

Center Freq
1.900000000 GHz

CenterFreq | e
1900000000 Gz

Center 1.8 GHz
#Res BW 200 kHz

‘Span 40 MHz |
Sweep 1.267 msji
I

Center 1.9 GHz szn-ln MHz i} cF
#Res BW 200 kHz SVBW 1 NHz #VEW 1 MHz Sweep 1267 msf Ak

Total Power 324 dBm Occupied Bandwidth Total Power 30.8 dBm

17.839 MHz
25.904 kHz OBW Power
19.09 MHz xdB

Occupied Bandwidth
17.925 MHz
-13.983 kHz OBW Power
19.33 MHz xdB

99.00 %
-26.00 dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Transmit Freq Error
x dB Bandwidth

e Tgans

SPECTRUM PLOT OF WORST VALUE of 26dB Occupied Bandwidth
20MHz/QPSK 20MHz/16QAM

| | Dok B
‘Center Freq 1.860000000 GHz

P Gain:Lom

I st et et O

Center Freq: 1.850000000 GHz Radio Std: None
Trig: Fras Run AvgiHold:> 1010

Shmen: 30 0B

Conter Freg: 1 Radio Std: Mone
Trig: Fres Run

" sitien: 30 68

Center Freq 1.900000000 GHz GHz
AvgHold: > 1010 -

Radio Davice: BTS Radio Device: BTS

Center Freg
1800000000 Gz

Center Freq
1.860000000 GHz

‘Span 40 MHz |
Sweep 1.267 msji

Center 1.86 GHz
#Res BW 200 kHz

Center 1.8 GHz
#Res BW 200 kHz

szn-ln MHz i} cFm

#VBW 1 MHz #VBW 1 MHz

Sweep 1.267 ms| I A4 D000

Occupled Bandwidth Total Power 321 dBm Total Power 30.1 dBm

17.925 MHz
13.983kHz  OBW Power
19.33MHz  xdB

Occupied Bandwidth

17.829 MHz
-2.487 kHz OBW Power
19.20 MHz x dB

99.00 %
-26.00 dB

99.00 %
=26.00 dB

Transmit Freq Error
x dB Bandwidth

Transmit Freq Error
x dB Bandwidth
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4.4 BAND EDGE MEASUREMENT

4.41 LIMITS OF BAND EDGE MEASUREMENT

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.

4.42 TEST SETUP

COMMUNICATION
SIMULATOR POWER SPLITTER — SPECTRUM
ANALYZER
10dB ATTENUATION
PAD
EUT

4.43 TEST PROCEDURES

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
10MHz. RBW of the spectrum is 100kHz and VBW of the spectrum is
300kHz (WCDMA).

c. The center frequency of spectrum is the band edge frequency and span is
1~5 MHz. RBW of the spectrum is 20kHz and VBW of the spectrum is 100
kHz. (LTE bandwidth 1.4MHz)

d. The center frequency of spectrum is the band edge frequency and span is
1~5 MHz. RBW of the spectrum is 30kHz and VBW of the spectrum is
100kHz. (LTE bandwidth 3MHz)

e. The center frequency of spectrum is the band edge frequency and span is
1~5 MHz. RBW of the spectrum is 50kHz and VBW of the spectrum is
200kHz. (LTE bandwidth 5MHz)

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. N .
Houjie Town, Dongguan City, Fax: +86 769 8593 1080
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f.  The center frequency of spectrum is the band edge frequency and span is
1~5 MHz. RBW of the spectrum is 100kHz and VBW of the spectrum is
300kHz. (LTE bandwidth 10MHz)

g. The center frequency of spectrum is the band edge frequency and span is
1~5 MHz. RBW of the spectrum is 200kHz and VBW of the spectrum is
1MHz. (LTE bandwidth 15MHz)

h. he center frequency of spectrum is the band edge frequency and span is 1~5
MHz. RBW of the spectrum is 200kHz and VBW of the spectrum is 1MHz.
(LTE bandwidth 20MHz)

i. Record the max trace plot into the test report.
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4.4.4. TEST RESULTS

WCDMA
CHANNEL [9262 CHANNEL [9538

RBW 100 kHz [M1AV VEW Marker 1 [T1] RBW 100 kHz [T AV VEW Warker 1 [T1]
VBW 300 kHz 2194 9Bm VBW 300 kHz -18.94 4Bm
s Rei 25 dBm Att 20 dB SWT 1 ms 1.850000 GHz 2 Ref25 dBm Att 20d8 SWT 1 ms 1.810000 GHz
Offset 15 dB

Offset 15 dB

T I } N \
N | \ =

T T T T 7 T
[BEUREAU]
Center 1.85 GHz 1 MHz/ Span 10 MHz VERITAS Center 1.91 GHz 1 WHz/

T
[GuREAU]
Span 10 WHz
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Channel Bandwidth: 1.4MHz

CHANNE

{18607

Avg T
Trig: Fres Run
Ater: 30 2B

Center 1.8500000 GHz
#Res BW 20 kHz #VEW 100 kHz*

e
AvglHold: 85900

[1 RB

: M3

Center 1.9100000 GHz
#Res BW 20 kHz

" Span 500.0 kHz
p 1.000 5 (1001 pts)

g Tyow: RMS
Trig: Fren Run AvglHold: E2900

Aten 30 28

Avg T
Trig: Fres Run
Aer 20 8

Center 1.850000 GHz T
#Res BW 20 kHz #VEW 100 kHz*

RMS

e
AvglHold: 45900

Center 1.910000 GHz :
#Res BW 20 kHz

" Span 2.000 MHz|
eep 1.000 s (1001 pts

#VEW 100 kHz"

g Type: RMS
Trig: Fren Reun AvglHold: B1/900

Atten 30 28
Mkr1 1.9

" Span 2.000 MHz,
#Sweep 1.000 5 (1001 pts)
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Channel Bandwidth: 3MHz

CHANNEL [18615

pe=—rry

[1 RB

[19185

Center Freq 1.850000000 GHz
I, T1ig: Fres Run
Agter 30 28

~ Span 500

Center 1.9100000 GHz _
#Res BW 30 kHz

=

1.000 s (1001

#VEW 100 kHz"

Trig: Fren Run
Agter 30 28

CHANNE

[19185

Avg Type: RMS
AvglHold: 26900

Trig: Fren Run
Agter 30 28

#VEW 100 kHz"

#VEW 100 kHz*

Trig: Fren fun
Ao 30 8
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LTE BAND 2
Channel Bandwidth: 5MHz
CHANNEL __ |18625 [1 RB CHANNEL __[19175 [1 RB

= p=rry > ] = p=rry - s
e Avg Type: RMS
Trig: Fren Run AvglHeld: B1/900 T e Trig: Fres Run AvglHeld: 5100
Armer 30 B Ater 20 28
Mkr1 1

Center 1.8500000 GHz ¥ = T Span 500.0 kHz Center 1.0100000 GHz s
#Res BW $1 kHz 1.000 5 (1001 pts #Res BW 51 kHz #VEW 200 kHz*

= =

CHANNE [19175

g Type: RMS ® . g Tyew: RMS
Trig: Fess Fiun AvglHold: 28100 AT 113 Fess Fiun AvglHold: Bar1D0
Ater 20 2B Atser 20 2B

#VEW 200 kHz" ep 1.000 s (1001
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LTE BAND 2
Channel Bandwidth: 10MHz

CHANNEL [18650 [1 RB CHANNEL 19150

oo RMS Avg T,
Trig: Fren Run AvglHeld: 8100 T e Trig: Fren Run AvglHold: £2900
Armer 30 B Aer 20 8

Mkr1 1

Center 1.8500000 GHz ~ Span 1.000
#Res BW 100 kHz

X Center 1.01
ep 1.000 s (1001

“Span 1.0
ep 1.000 s (1001
o -

[Full RB [Full RB

g Tyee: RMS . g Tyoe: RMS
Trig: Fesa Riun AvglHold: B11100 T SRR T11g: Feea Run AvglHold: BE 100
Ateer 30 B | A4

tton: 30 S8

" Span 10, z
ep 1.000 5 (1001 pts)

#VEW 300 kHz"
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LTE BAND 2
Channel Bandwidth: 15MHz
CHANNEL [18675 [1 RB CHANNEL [19125 [1 RB

=2 =

g Tyee: RMS . g Tyee: RMS
Trig: Fesa Run AvglHold: £21100 1 R 1110 Fees Ruun AvglHold: 38100
Aer 2028 Atver 20 2B

Mkr1 1

" Span 2.000 MHz| Center 1.91000 e
ep 1.000 5 (1001 pts #Res BW 150 K

=

CHANNEL [19125

== et 35

Span 2.00
#Swe 1.000 s (1001

Avg RMS
Trig: Fren Reun AvgiHeld: TIH00
A 30 28

Trig: Fren Run
Agters 30 8

#VEW 510 kHz*
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LTE BAND 2
Channel Bandwidth: 20MHz
CHANNE [18700 [1 RB CHANNEL 19100 [1 RB

Aten 30 28

Mkr1 1

" Span 2.000 MHz| r ) AT T Span 2.000 MHz,
ep 1.000 5 (1001 pts e #Sweep 1.000 s (1001

Avg Type: R Avg Type: RMS
Trig: Fren Run AvglHold: 12900 T — Trig: Fren Run AvglHold: 16900
Armers 30 B A 30 28

#VEW 1.0 MHz"
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4.5 CONDUCTED SPURIOUS EMISSIONS

451 LIMITS OF CONDUCTED SPURIOUS EMISSIONS MEASUREMENT

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 equal to —13dBm.

452 TEST PROCEDURE

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 19.1GHz. 20dB attenuation pad
is connected with spectrum. RBW=1MHz and VBW=3MHz is used for
conducted emission measurement.

453 TEST SETUP

COMMUNICATION
SIMULATOR POWER SPLITTER _I: SPECTRUM
ANALYZER
10dB ATTENUATION
PAD
EUT
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454 TEST RESULTS

WCDMA
CHANNEL 9262 CHANNEL 9400
FREQUENCY RANGE : 30MHz~19.1GHz FREQUENCY RANGE : 30MHz~19.1GHz

[ Py | | s Py - ]

‘Start Freq 30.000000 MHz Avg Type: Log-Per ‘Start Freq 30.000000 MHz Avg Type: Log e
o Trig: Free Run AvgiHold: 43100 e el Trig: Free Run AvgiHold: 40100
Anwn: 20 88 iz Anen: 20 S8

Ref Offget 16 4B . Ref Offget 16 4B Mkr1
Ref 2500 dBm S Ref 2500 d&m

StartFreq StartFreq
30.000000 MiHz | 30000000 MHz

Freq | | StopFreq

CF
mmnm

Start 30 MHz Stop 19.100 GH‘?. Start 30 MHz Stop 19.100 GH‘?.
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 32,00 ms (20000 pis)| #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 32,00 ms (20000 pts)|

e =] e

CHANNEL 9538
FREQUENCY RANGE : 30MHz~19.1GHz

B o mr iz Sagt A - el

‘Start Freq 30.000000 MHz Aivg Type: Log P
o Trig: Fres Run AvglHold: 28100
Anen: 20 S8

Ref Offget 16 dB
Ref 25.00 dBm

Start 30 MHz Stop 19.100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3200 ms (20000 pis)

No. 34, Ch lu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. ° enwullsection, fuantal ot

Houjie Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch . .
Guangdong 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 54 of 93



EIEETys Test Report No.: RF170330W002-4

LTE BAND 2

1.4MHz / QPSK

CHANNEL 18607

CHANNEL 18900

FREQUENCY RANGE : 30MHz~19.1GHz

FREQUENCY RANGE : 30MHz~19.1GHz

et )

Avg Type: Log-Par

‘Start Freq 30.000000 MHz
AvgiHold 30100

Trig: Free Run

WO b g
sAnen: 20 88

Ref Offget 16 dB
Ref 25.00 dBm

Start Freq
30000000 MHz

Slop Fres
| 12100000000 &

Stop 19,100 GHA?.
00 ms (20000 pts)

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz

| | s

Tt A

Avg Type: Log-Par

‘Start Freq 30.000000 MHz
w0 bmd gt 1T Free Run AvglHold: 21100

S isind om Ehrien: 20 8B
Reef Offget 16 dB Mkr1
Ref 25.00 dBm

|
|
) 1
{

L ]

Stop 19.100 GHz
Sweep 32,00 ms (20000 pts)|

e

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz

[ 1.

i AN |

StartFreq
30000000 MHz

StopFreq

18400000000 GHz

CFEtep

FreqOftset
oM.

CHANNEL 19193

FREQUENCY RANGE : 30MHz~19.1GHz

Avg Type: Log-Par

atan Frag 30.000000 MHz
AvglHold: 28100

A

W Trig: Free Run
EAren: 20 a8

Ref Offget 16 dB
Ref 25.00 dBm

Start 30 MHz
#Res BW 1.0 MHz

#VBW 3.0 MHz
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3MHz / QPSK

CHANNEL 18615

CHANNEL 18900

FREQUENCY RANGE : 30MHz~19.1GHz

FREQUENCY RANGE : 30MHz~19.1GHz

LI ey
‘Start Freq 30.000000 MHz

e e Trig: Free Run

W Cisind cm SArien. 20 98

Avg Type: Log-Par
AvgiHold: 38120

Ref Offget 16 dB
Ref 25.00 dBm

Stop 19.100 GHz
Sweep 32,00 ms (20000 pts)|

aTe.

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz

(B8 e Tuapt A
‘Start Freq 30.000000 MHz
e e Trig: Free fun

S isind om Ehrien: 20 8B

Avg Type: Log-Fer
AvgiHold: 20100

Reef Offget 16 dB M
Ref 25.00 dBm

StartFreq
30000000 MiHz

StopFreq)
1840000000 52

Stop 19.100 GHz
Sweep 32,00 ms (20000 pis)|

Start 30 MHz
#Res BW 1.0 MHz

#VBW 3.0 MHz

CHANNEL 19185

FREQUENCY RANGE : 30MHz~19.1GHz

[T re—r—y

Avg Type: Log-Par

‘Start Freq 30.000000 MHz
AvgHold 20100

" Trig: Free Run
sAnien: 20 8B

Ref Offget 16 dB
Ref 25.00 dBm

Stop 19.100 GHz
Sweep 32,00 ms (20000 pis)|

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz
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5MHz / QPSK
CHANNEL 18625 CHANNEL 18900
FREQUENCY RANGE : 30MHz~19.1GHz FREQUENCY RANGE : 30MHz~19.1GHz

- Tt A | | s ) -

‘Start Freq 30.000000 MHz Avg Type: Log-Per ‘Start Freq 30.000000 MHz Avg Type: Log-Par
-2 " Trig: Free Run AvglHold: 29100 ! ot e Trig: PreeRun AvglHold: 30100
W Gisind om SArien. 20 98

Ref Offget 16 dB
Ref 25.00 dBm

StartFreq StartFreq
30.000000 Mz | 30.000000 Mz

‘SlopFreq, Stop Freq)
18.460000000 G || 12400000000 G4z

Start 30 MHz Stop 19.100 GHz Start 30 MHz op 19,100 GHz |
#Res BW 1.0 MHz #VBW 3.0 MHz 00 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz we ms (20000 ps)

CHANNEL 19175
FREQUENCY RANGE : 30MHz~19.1GHz

Avg Type: Log-Par
Y Trig: Fres Run Avg|Hold->100100

Center 9.565 GHz Span 19.07 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 3200 ms (20000 pts))

s
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10MHz / QPSK
CHANNEL 18650 CHANNEL 18900
FREQUENCY RANGE : 30MHz~19.1GHz FREQUENCY RANGE : 30MHz~19.1GHz

= et | | S P

Center Freq 9.565000000 GH. Avg Type: Log-Far iy Marker 1 3.763139156958 GHz Avg Type: Log-Par
i S Trig: Free Run AvgiHold: $3100 e Trig: Free Run AvglHold: 71100
" sArien: 20 88

Flsiniow © WAren: 20 88
A Auito Tune Mkr1
Ref Offget 16 4B ; Ref Offget 16 4B :
Rel 25.00 dBm 3 Rel 25.00 dBm

Center Freq
§ 565000000 GHz

StariFreq

Center 9.565 GHz Span 19.07 GHz Center .9.555 GHz Span 19.07 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 32.00 ms (20000 pts)) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 32.00 ms (20000 pts))

s

CHANNEL 19150
FREQUENCY RANGE : 30MHz~19.1GHz

BB covm s e et A -l

Avg Type: Log-Pan
" Trig: Free Aun AvglHold: 28100
wArien: 20 a8

Centter 9.565 GHz Span 19.07 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep J2.00 ms (20000 pts))
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15MHz / QPSK

CHANNEL 18675

CHANNEL 18900

FREQUENCY RANGE : 30MHz~19.1GHz

FREQUENCY RANGE : 30MHz~19.1GHz

= Tenntih - = Tenntih
Avg Type: Log-Fer Center Freq 9.565000000 G

Center Freq 9.565000000 GH. o
G AvglHold: 32100

W Trig: Free Run
EAren: 20 B
Rl Offset 16 B

Ref Offget 16 dB
Ref 25.00 dBm

Rel 25.00 dBm
Center Freq
1 § 585000000 GHz.

StarlFreq
30.000000 Wiz

StopFreq
18.46000000 G

Center 9.565 GHz

Span 19.07 GHz
#Res BW 1.0 MHz

cenier 9.565 GHz
Sweep 32,00 ms (20000 pts)|

#Res BW 1.0 MHz #VBW 3.0 MHz

pITaTE

W Trig: Free Run

#VBW 3.0 MHz

Avg Type: Log-Par
AvgiHold: 21180
sAnien: 20 8B

Mkr1

Center Freq
1 § 585000000 GHz

StariFreq
30.000000 Wiz

Siop Freq

18 400000000 5

Span 19.07 GHz
2.00 ms (20000 pts)

CHANNEL 19125

FREQUENCY RANGE : 30MHz~19.1GHz

Avg Type: Log-Par
AvgiHold: 20100

Y Trig: Free Run

Span 19.07 GHz

cenier 9.565 GHz
Sweep 32.00 ms (20000 pts))

#Res BW 1.0 MHz #VBW 3.0 MHz

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City,
Guangdong 523942, China
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EIEETys Test Report No.: RF170330W002-4

20MHz / QPSK
CHANNEL 18700 CHANNEL 18900
FREQUENCY RANGE : 30MHz~19.1GHz FREQUENCY RANGE : 30MHz~19.1GHz

- = Tenntih

[rm—— Tenntih

Center Freq 9.565000000 GHz Avg Type: Log-Par
WL ha gt 170 Free Run AvgiHold: 30120
o G

Center Freq 9.565000000 GHz Avg Type: Log-Far
nicw © EAmen: 20 88 PO Pt

" Trig: Free Aun AvgiHold: 29100
sAnien: 20 8B

Mkr1

Center Freq Center Freq
|| 5568000000 GHx { || 5565000000 GHz

StariFren [ Start Fren
30 DOK00C M. | | 30 000000 Wiz

Siop Freqg Stop Freq
18, 4000000 52 18480000000 52z

cen‘:er 9.565 GHz Span 19.07 GHz Center 9.565 GHz Span 19.07 GHI!.
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 32,00 ms (20000 pts)| #Res BW 1.0 MHz #VEW 3.0 MHz Sweep 32,00 ms (20000 pis)|

T

e

CHANNEL 19100
FREQUENCY RANGE : 30MHz~19.1GHz

T

Avg Type: Log-Par ™
e Fmt e Trig: FreseRun AvglHold-> 1001100 r
sindiw  Bhien: 20 @B

Ref Offget 16 dB
Ref 25.00 dBm

Center 9.565 GHz Span 19.07 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 32.00 ms (20000 pts)|
Bureau Veritas Shenzhen Co.. Lid No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Test Report No.: RF170330W002-4

4.6 RADIATED EMISSION MEASUREMENT

4.6.1 LIMITS OF RADIATED EMISSION MEASUREMENT

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 equal to —13dBm.

4.6.2 TEST PROCEDURES

a. Substitution method is used for E.I.R.P measurement. In the semi-anechoic
chamber, EUT placed on the 0.8m 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 1m to 4m to find the maximum polar radiated power. The

“Read Value” is the spectrum reading the maximum power value.

b. 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

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

NOTE: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is
1MHz/3MHz.

4.6.3 DEVIATION FROM TEST STANDARD

No deviation

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. N .
Houjie Town, Dongguan City, Fax: +86 769 8593 1080
Dongguan Branch . .
Guangdong 523942, China Email: customerservice.dg@cn.bureauveritas.com
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Test Report No.: RF170330W002-4

4.6.4 TEST SETUP

<Below 30MHz>

};....; Im {..........{ Loop Antenma
3 —

/ RF Test

Reeciwer —\l\

EUT

; v
Tum \
. %m Im
l'able M & EI H B
H W0

Cround Plane

<Above 30MHz>

Ant. Tower

\I —J)—EII/

Turn Table

0.8m| =

Ground Plane
Spectrum
|
O 0O 0O0
o] 0 0 0 &g

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

Bureau Veritas Shenzhen Co.. Lid No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
v Houjie Town, Dongguan City, Fax: +86 769 8593 1080
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4.6.5 TEST RESULTS

BELOW 1GHz WORST-CASE DATA

9 KHz - 30 KHz data: the amplitude of spurious emissions attenuated more than 20 dB below
the permissible value is not required in the report.

30 MHz - 1GHz data:

LTE Band 2:
MODE TX channel 18900 FREQUENCY RANGE |Below 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dEm/m dB dB/m
1 PP 3e.97e -25.94 -43.95 -13.680 -12.94 18.81 Peak Horizontal
2 43.588 -36.38 -45.32 -13.86 -23.38 8.94 Peak Horizontal
3 54.256 -49.83 -47.77 -13.88 -36.83 -1.26 Peak Horizontal
4 83.350 -62.55 -54.44 -13.686 -49.55 -8.11 Peak Horizontal
5 132.828 -62.03 -44.91 -13.88 -49.83 -17.12 Peak Horizontal
b 192.960 -69.37 -51.95 -13.0@ -56.37 -17.42 Peak Horizontal
ULe\reI (dBm/m}) Date: 2017-05-10
-10 FECEPart-24
-20 i
-30 5
-40
3
-50
-60 45
G
-70
80
-90
-100
30 224, 418. 612. B806. 1000
Frequency (MHz)
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Test Report No.: RF170330W002-4

VERITAS

MODE TX channel 18900 FREQUENCY RANGE |Below 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 31.948 -38.31 -41.86 -13.808 -25.31 2.75 Peak Vertical
2 PP 43.580 -34.53 -31.89 -13.88 -21.53 -2.64 Peak Vertical
3 79.470 -54.78 -44.25 -13.806 -41.78 -186.53 Peak Vertical
4 133.798 -56.63 -43.67 -13.80 -43.63 -12.96 Peak Vertical
5 187.148 -67.23 -54.97 -13.80 -54.23 -12.26 Peak Vertical
B 244 378 -71.29 -59.87 -13.80 -58.29 -11.42 Peak Vertical
ULe!.reI (dBmim) Date: 2017-05-10
10 FEEPart 24
-20
30 |5
"
-40
50 3 "
60
5
70 B
-80
-90
-100
30 224, 418. 612, B06. 1000
Frequency {(MHz)
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ABOVE 1GHz DATA

Note: For higher frequency, the emission is too low to be detected.

WCDMA Band Il

CH 9262

MODE TX channel 9262 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 J698.000 -48.38 -51.49 -13.@8 -35.38 3.11 Peak Horizontal
2 PP 5560.008 -37.00 -46.83 -13.00 -24.80 9.83 Peak Horizontal
{]Level {dBm/m}) Date: 2017-04-27 Time: 13:49:02

-0 FEEPart 24
-20
-30

2
-40
1
-50
60
-T0
-80
-a0
-100
1000 4800. 8600. 12400. 16200. 20000
Frequency (MHz)
No. 34, Ch | i i Rd. Tel: 7
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MODE TX channel 9262 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm  dBm/m dB dB/m
1 3698.000 -48.61 -52.18 -13.8@ -35.61 3.57 Peak Vertical
2 PP 55608.000 -41.80 -49.89 -13.86 -28.80 8.89 Peak Vertical
ﬂLeveI (dBm/m) Date: 2017-04-27 Time: 13:46:16

-10 FEEPart 24
-20

-30

40 2

1

-50

-60

70

-80

-80

100

1000 4300. 8600. 12400, 16200. 20000
Frequency (MHz)
No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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CH 9400
MODE TX channel 9400 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freg Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3755.880 -49.77 -53.16 -13.80 -36.77 3.39 Peak Horizontal
2 PP 5640.008 -41.86 -56.12 -13.00 -25.00 9.12 Peak Horizontal
ﬂLeveI {dBm/m) Date: 2017-04-27 Time: 13:24:22
-10 FCCPart 24
-20
-30
40 =
50 1
60
-0
-80
-80
-100
1000 A800. B600. 12400. 16.200. 20000
Frequency (MHz)
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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MODE TX channel 9400 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M

Read Limit Owver

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3755.000 -483.35 -52.20 -13.80 -35.35 3.85 Peak Vertical
2 PP 5648 .000 -45.22 -53.48 -13.80 -32.22 8.26 Peak Vertical
ﬂLe\reI (dBm/m) Date: 2017-04-27 Time: 13:27:28
-10 FEEPart 24
-20
-30
40
1 2

-50
-60
70
B0
-0

-100

1000 4300. 8600. 12400. 16200. 20000
Frequency (MHz)
No. 34, Ch | i i Rd. Tel: 7
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CH 9538
MODE TX channel 9538 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
. INPUT POWER
CONDITIONS 23deg. C, 66%RH e adapter
TESTED BY Tony Zou
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3812.006 -483.91 -52.57 -13.88 -35.91 3.66 Peak Horizontal
2 PP 5731.000 -42.93 -52.15 -13.68 -29.93 9.22 Peak Horizontal
ﬂLeveI {dBm/m) Date: 2017-04-27 Time: 13:53:15
-10 FCEPart 24
=20
-30
-40 2
1
-50
-60
-TO
-B0
-00
100
1000 A4800. B600. 12400. 16200. 20000
Frequency (MHz)
No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
B Veri henzh ., Ltd.
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MODE TX channel 9538 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3812.@08 -49.99 -54.13 -13.0@ -36.99 4.14 Peak Vertical
2 PP 5731.008 -44.062 -53.06 -13.88 -31.62 8.44 Peak Vertical
1:ILeweI (dBm/m)}) Date: 2017-04-27 Time: 13:56:21
-10 FECPart 24
-20
-30
40 i
50 1
60
-0
-80
-80
-100
1000 4300. 8600. 12400. 16200. 20000
Frequency (MHz)
No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
B Veri henzh ., Ltd.
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LTE Band 2

CHANNEL BANDWIDTH: 1.4MHz / QPSK

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3755.008 -51.47 -54.86 -13.80 -38.47 3.39 Peak Horizontal
2 PP 5646.0080 -45.46 -54.58 -13.868 -32.46 9.12 Peak Horizontal
ﬂLe\reI (dBmim} Date: 2017-04-27 Time: 11:32:29
-10 FGCPart 24
-20
-30
40 5
50 1
-60
-TD
80
-840
100
1000 4800, 2600. 12400. 16200. 20000
Frequency (MHz)
. No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M

Read Limit Owver
Freq Level Level Line Limit Factor Remark Pol/Phase

MHz dBm/m dBm dBm/m dB dB/m

1 3755.080 -58.59 -54.44 -13.80 -37.59  3.85 Peak Vertical
2 PP 5648.000 -45.37 -53.63 -13.80 -32.37 8.26 Peak Vertical

Level (dBm/m}) Date: 2017-04-27 Time: 11:29:06

-10 FEEPart 24

-20
-30
-40 7

-60
-0
-80
-90

-100
1000 4800. 8600. 12400. 16200. 20000

Frequency (MHz)

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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CHANNEL BANDWIDTH: 3MHz / QPSK

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Owver
Freq Level Level Line Limit Factor Remark Pol/Phase

MHz dBm/m dBm dBm/m dB dB/m

1 3755.080 -48.37 -51.76 -13.80 -35.37  3.39 Peak Horizontal
2 PP 5648.000 -43.86 -52.18 -13.80 -30.66 9.12 Peak Horizontal

Level (dBmim) Date: 2017-04-27 Time: 11:41:42

-10 FEEPar 24

-20
230
40 2

60
70
80
90

-100
1000 4800. 8600

. 12400. 16200. 20000
Frequency (MHz)

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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Test Report No.: RF170330W002-4

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M

Read Limit Over

Freg Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3755.088 -58.62 -54.47 -13.88 -37.62 3.85 Peak Vertical
2 PP 5640.000 -45.73 -53.99 -13.88 -32.73 8.26 Peak Vertical
ﬂLe\rel {dBmim) Date: 2017-04-27 Time: 11:44:53

-10 FOEPart 24
-20
-30
A0 5
50 1
-60
-70
80
90
100

1000 4800. 8600. 12400. 16200. 20000

Frequency (MHz)
No. 34, Ch | i i Rd. Tel: 7
Bureau Veritas Shenzhen Co., Ltd., o} 3 , Chenwulu Sectlon,. Guantai Rd., el: +86 769 8593 5656
Donaauan Branch Houjie Town, Dongguan City, Fax: +86 769 8593 1080
99 Guangdong 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 74 of 93



EIEETys Test Report No.: RF170330W002-4

VERITAS

CHANNEL BANDWIDTH: 5MHz / QPSK

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Over
Freg Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dbB dB/m
1 3755.888 -49.17 -52.5%6 -13.88 -36.17 3.39 Peak Horizontal
-38.36 -47.48 -13.00 -25.36 9.12 Peak Horizontal

2 PP 5648.000

Level (dBm/m)

Date: 2017-04-27 Time: 11:48:37

-10

FEEPart 24

-20
230
40

-60
-70
-80
-90

-100
1000

Bureau Veritas Shenzhen Co.,
Dongguan Branch

4800. 8600.

12400. 16200.

Frequency (MHz)

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City,
Guangdong 523942, China
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Test Report No.: RF170330W002-4

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dEm dBm/m dB dB/m
1 3755.000 -49.686 -52.85 -13.00 -36.00 3.85 Peak Vertical
2 PP 5646.080 -43.41 -51.67 -13.868 -38.41 8.26 Peak Vertical
ULeveI {dBm/m) Date: 2017-04-27 Time: 11:47:09
-0 FCEPart 24
-20
-30
-40 2
1
-50
-60
-T0
80
-80
100
1000 4300. B600. 12400. 16.200. 20000
Frequency (MHz)

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. N .
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CHANNEL BANDWIDTH: 10MHz / QPSK

CH 18650
MODE TX channel 18650 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3698.000 -48.47 -51.58 -13.08 -35.47 3.11 Peak Horizontal
2 PP 556@8.800 -33.94 -42.87 -13.00 -28.84 9.83 Peak Horizontal
{]Level {dBmim) Date: 2017-04-27 Time: 13:11:45
-10 FEEPart 24
-20
230 2
-40
1
-50
-60
-T0
-80
-00
-100
1000 4800, 8600. 12400, 16200. 20000
Frequency (MHz)
No. 34, Ch | i i Rd. Tel: 7
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MODE TX channel 18650 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3698.0088 -47.65 -51.22 -13.88 -34.65 3.57 Peak Vertical
2 PP 55608.000 -36.15 -44.24 -13.80 -23.15 8.89 Peak Vertical
ULe\reI {dBmim) Date: 2017-04-27 Time: 13:13:23
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CH 18900
MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
Read Limit Over
Freq Lewvel Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3755.800 -46.81 -49.40 -13.00 -33.81 3.39 Peak Horizontal
2 PP 5640.000 -42.88 -51.20 -13.80 -29.08 9.12 Peak Horizontal

Level (dBm/fm)

Date: 2017-04-27 Time: 11:12:25
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Test Report No.: RF170330W002-4

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M

Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase

MHz dBm/m dBm dBm/m dB dB/m

1 3755.000 -46.33 -50.18 -13.80 -33.33  3.85 Peak Vertical
2 PP 5648.800 -45.909 -54.16 -13.88 -32.98 B.26 Peak Vertical

Level {dBmim) Date: 2017-04-27 Time: 11:07:29
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CH 19150

MODE TX channel 19150 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Owver
Fregq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3812.680 -46.51 -58.17 -13.88 -33.51 3.66 Peak Horizontal
2 PP 5731.008 -37.48 -46.70 -13.80 -24.48 9.22 Peak Horizontal

Level (dBm/m})

Date: 2017-04-27 Time: 13:18:00
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Test Report No.: RF170330W002-4

MODE TX channel 19150 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m

1 3812.008 -50.25 -54.39 -13.686 -37.25 4.14 Peak Vertical

2 PP 5731.008 -43.87 -52.31 -13.60 -30.87 8.44 Peak Vertical

ULeUeI {dBm/m) Date: 2017-04-27 Time: 13:16:06
-10 FEEPart 24
-20
-30
-40 .
50 1
-60
-70
-80
-90

-100
1000 4300. 8600. 12400. 16200. 20000
Frequency (MHz)
No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
B Veri henzh ., Ltd.
D‘;Leauua:r;f:nihenz en Co., Ltd Houijie Town, Dongguan City, Fax: +86 769 8593 1080
99 Guangdong 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 82 of 93



EIEETys Test Report No.: RF170330W002-4

VERITAS

CHANNEL BANDWIDTH:

15MHz / QPSK

MODE TX channel 18900 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3755.8686 -49.56 -52.95 -13.686 -36.56 3.39 Peak Horizontal
2 PP 5640.08006 -38.67 -47.79 -13.88 -25.67 9.12 Peak Horizontal

Level (dBm/m)

Date: 2017-04-27 Time: 13:01:51
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Test Report No.: RF170330W002-4

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M

Read Limit Over

Fregq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3755.080 -56.14 -53.99 -13.80 -37.14 3.85 Peak Vertical
2 PP 5648.9000 -43.11 -51.37 -13.68 -38.11 8.26 Peak Vertical
ﬂLeveI (dBmim)} Date: 2017-04-27 Time: 13:03:26
10 FEEPart 24
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VERITAS

CHANNEL BANDWIDTH: 20MHz / QPSK

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
Read Limit Over
Freq Level Lewvel Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3755.888 -51.38 -54.69 -13.6868 -38.30 3.39 Peak Horizontal
2 PP 5646.008 -44.72 -53.84 -13.80 -31.72 9.12 Peak Horizontal
nLeveI (dBm/m}) Date: 2017-04-27 Time: 13:07:09
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Test Report No.: RF170330W002-4

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o DC 5.2V from
CONDITIONS 23deg. C, 66%RH INPUT POWER adapter
TESTED BY Tony Zou

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3755.008 -58.87 -54.72 -13.@8 -37.87 3.85 Peak Vertical
2 PP 5646.080 -45.21 -53.47 -13.88 -32.21 8.26 Peak Vertical
1:ILenreI {dBm/m}) Date: 2017-04-27 Time: 13:05:35
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4.7 PEAK TO AVERAGE RATIO

4.7.1 LIMITS OF peak to average ratio MEASUREMENT

In measuring transmissions in this band using an average power technique, the
peak to-average ratio (PAR) of the transmission may not exceed 13 dB

4.7.2 TEST SETUP

COMMUNICATION
SIMULATOR POWER SPLITTER _l: SPECTRUM
ANALYZER
10dB ATTENUATION
PAD
EUT

4.7.3 TEST PROCEDURES

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1%.

) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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VERITAS

4.7.4 TEST RESULTS

WCDMA

CHANNEL

FREQUENCY (MHz)

PEAK TO AVERAGE RATIO (dB)

9400

1880

SPECTRUM PLOT OF WORST VALUE
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LTE BAND 2
CHANNEL BANDWIDTH: 1.4MHz CHANNEL BANDWIDTH: 3MHz
FREQUENCY |PEAK TO AVERAGE FREQUENCY | PEAK TO AVERAGE
CHANNEL RATIO (dB) CHANNEL RATIO (dB)
(MHz) (MHz)
QPSK | 16QAM QPSK | 16QAM
18607 1850.7 4.97 5.85 18615 1851.5 5.13 5.96
18900 1880 5.22 6.16 18900 1880 5.39 6.21
19193 1909.3 4.81 5.74 19185 1908.5 5.09 5.97
SPECTRUM PLOT OF WORST VALUE
1.4MHz / QPSK 1.4MHz / 16QAM
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CHANNEL BANDWIDTH: 5MHz CHANNEL BANDWIDTH: 10MHz
FreqUENCy [PEAK TO AVERAGE FREQUENGY | PEAK TO AVERAGE
CHANNEL RATIO (dB) CHANNEL RATIO (dB)
(MHz) (MHz)

QPSK | 16QAM QPSK | 16QAM
18625 1852.5 5.14 5.94 18650 1855 5.18 5.98
18900 1880 5.61 6.12 18900 1880 5.36 6.15
19175 1907.5 5.16 6.05 19150 1905 5.16 6.05

SPECTRUM PLOT OF WORST VALUE
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CHANNEL BANDWIDTH: 15MHz CHANNEL BANDWIDTH: 20MHz
Y PEAK TO AVERAGE R PEAK TO AVERAGE
CHANNEL RATIO (dB) CHANNEL RATIO (dB)
(MHz) (MHz)
QPSK | 16QAM QPSK | 16QAM
18675 1857.5 5.17 6.04 18700 1860 5.27 6.08
18900 1880 5.22 6.07 18900 1880 5.21 6.08
19125 1902.5 5.17 6.10 19100 1900 5.32 6.14
SPECTRUM PLOT OF WORST VALUE
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5 INFORMATION ON THE TESTING LABORATORIES

We, Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch, were founded in 2002
to provide our best service in EMC, Radio, Telecom and Safety consultation. Our
laboratories are accredited and approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:
Dongguan EMC/RF Lab:

Tel: +86-769-85935656
Fax: +86-769-85931080

Email: customerservice.dg@cn.bureauveritas.com
Web Site: www.adt.com.tw

The address and road map of all our labs can be found in our web site also.
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6 APPENDIX A — MODIFICATIONS RECORDERS FOR
ENGINEERING CHANGES TO THE EUT BY THE LAB

No any modifications are made to the EUT by the lab during the test.

--END---
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