ACCREDITED
Test Report No.: RFP20120028-3 Certificate # 3939.01

Applicant: Particle Industries, Inc

Address: 126 Post St,4th floor, San Francisco, CA 94108 USA
Manufac.turer or Particle Industries, Inc

Supplier:

Address: 126 Post St,4th floor, San Francisco, CA 94108 USA
Product: E Series LTE

Brand Name: Particle

Model Name: E402, E404

FCC ID: XPY2AGQN4NNN

Date of tests: Oct. 17, 2019 ~ Dec. 05, 2019

The tests have been carried out according to the requirements of the following standard:

X FCC Part 27, Subpart C, L [X] ANSI/TIA/EIA-603- D
X FCC Part 2 X] ANSI/TIA/EIA-603-E [X] ANSI C63.26-2015

CONCLUSION: The submitted sample was found to COMPLY with the test requirement

Remark: This test report is for internal customer use only, not as a final certification test report.

Prepared by Alex Chen Approved by Luke Lu
Engineer / Mobile Department Manager / Mobile Department
Date: Dec. 23, 2020 Date: Dec. 23, 2020

This report is governed by, and incorporates by reference, CPS Conditions of Service as posted at the date of issuance of this report at

http://www .bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/and is intended for your exclusive use. Any copying or replication of this report to or for any other person or
entity, or use of our name or trademark, is permitted only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth
in this report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless specifically and expressly noted.
Our report includes all of the tests requested by you and the results thereof based upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited
tests. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or if you require measurement uncertainty; provided, however, that
such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute you unqualified acceptance of the
completeness of this report, the tests conducted and the correctness of the report contents.

L No0.B102, Dazu Chuangxin Mansion, North of Tel: +86 755 8869 6566
BV 7Layers Communications Technology . . .
(Shenzhen) Co. Ltd Beihuan Avenue, North Area, Hi-Tech Industrial Park, | Fax: +86 755 8869 6577
z .
Nanshan District, Shenzhen, Guangdong, China Email: customerservice.sw@bureauveritas.com

Page 1 of 114 Report Version 1


mailto:customerservice.sw@bureauveritas.com
http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/

Test Report No.: RFP20120028-3

TABLE OF CONTENTS

RELEASE CONTROL RECORD ... e e e e e e e 4
1  SUMMARY OF TEST RESULTS ..o 5
1.1  MEASUREMENT UNCERTAINTY ottt e et e e eea et e e e s eeaenbn s e e e s saenes 5
1.2 TEST SITEAND INSTRUMENTS ... ettt e e e e s e e e ebbn s e e e e e e eee 6

2 GENERAL INFORMATION . ..o 7
2.1 GENERAL DESCRIPTION OF EUT ...ttt ettt e st e e s e e aanaanns 7
2.2 CONFIGURATION OF SYSTEM UNDER TEST ...citiiiiiiiiii ettt 10
2.3 DESCRIPTION OF SUPPORT UNITS ...ttt e e e aaabn e e e e eeannen 11
2.4 DESCRIPTION OF TEST MODES........cittitiiiii ittt e e aab e e e e e eeaenen 11
2.5 GENERALDESCRIPTION OF APPLIED STANDARDS .......cottiiiiiie it 16

3 TEST TYPES AND RESULT S ..ottt sttt e e e et s e s e e e s e e a s e e e e e eaannanas 17
3.1  OUTPUT POWER MEASUREMENT ..ottt ettt s s eeaaai e e e s e aene 17
3.1.1 LIMITS OF OUTPUT POWER MEASUREMENT ......coiiiiiiiiiieeneiiin et 17
3.1.2 TEST PROCEDURES ... ..ottt e st e e e s e e eaab e e e e eaeee 17
3.1.3 TEST SETUP .. e e e et e et e e e e e e aebb i aeeaeaaenes 18
3.1.4 TEST RESULTS Lottt e et e e s e e e e e et ab s e e e e e e aab b aeeeeeaenes 19

3.2 FREQUENCY STABILITY MEASUREMENT .....oiiiiiiii it 25
3.2.1 LIMITS OF FREQUENCY STABILITY MEASUREMENT .....coooiiiiiiiiii e 25
3.2.2 TEST PROCEDURE ... ..coi ittt e e et e e e e e e e asb e e e e aaeees 25
3.2.3 TEST SETUP .. e e e e e et r e e e e e e atbb i aeaeeaaenes 25
3.24 TEST RESULTS Lottt e e e ettt e s e e e s e e et s e e e e e e aaabnaeeeeaaenes 26

3.3 OCCUPIED BANDWIDTH MEASUREMENT ..ottt 36
3.3.1 LIMITS OF OCCUPIED BANDWIDTH MEASUREMENT ....coiiiiiiiiiiiiiineecceviiiin e 36
3.3.2 TEST SETUP .. e s e e et e e et s e e e e e e atbt e e e aaeaeees 36
3.3.3 TEST PROCEDURES ... ..ottt a et e e e s e e aaabaa e e e e e aeees 36
3.34 TEST RESULTS Lottt et e e et s s e e e s e e e tab s e e e e e e easbanaeeeaeeeees 37

3.4 PEAKTOAVERAGE RATIO ..ottt ettt e e e e e ee et s e e e s e e aantanneeeaaaenes 47
34.1 LIMITS OF PEAK TO AVERAGE RATIO MEASUREMENT ......cooiiiiiiiiiceiiieneeeeeeees 47
3.4.2 TEST SETUP .. e s e e et e e et s e e e e e e atbt e e e aaeaeees 47
3.4.3 TEST PROCEDURES ... ..ottt e e et e e e e e e aaab e e e e e aeee 47
3.4.4 TEST RESULTS Lottt ettt e e e et e s e e e s e e et b s e e e e e e eaab e e eeeaeeees 48

3.5 BAND EDGE MEASUREMENT ..ottt ettt s e e e e e et e e e s e e aentanneeeaaaeees 58
35.1 LIMITS OF BAND EDGE MEASUREMENT ....coitiiiiiiiis et 58
3.5.2 TEST SETUP .. e e e e e e e e et s e e e e e e atbb e e e aeaaenes 58
3.5.3 TEST PROCEDURES ... ..ottt e e et e s e s e e aaaba e e e e e aenes 59
354 TEST RESULTS Lottt ettt e e e e e et e s e e e s e e e tab s e e e e e e aaabnaeeeaaeeees 60

3.6 CONDUCTED SPURIOUS EMISSIONS......ouiiiiiiiiiiiiiis ettt e et e e s e e eees 70
3.6.1 LIMITS OF CONDUCTED SPURIOUS EMISSIONS MEASUREMENT .......cccccceiiiiiiiinns 70
3.6.2 TEST PROCEDURE ... ..o ittt e e et e e e s e e eeabaaeeeeeaeees 70
3.6.3 TEST SETUP .. e e e et e e e e et ee ettt e e e e eeatab e aaeaaaenes 70
3.6.4 TEST RESULTS Lottt ettt e e e e e et r e s e e et e e e tab st e e e e eeaasb e e eeaaaenes 71

3.7 RADIATED EMISSION MEASUREMENT ....tuiiiiiiiiiiiiiie et e s e e aari e e e e aaenes 81
3.7.1 LIMITS OF RADIATED EMISSION MEASUREMENT .....ouiiiiiiiiiiiiiiiin e 81
3.7.2 TEST PROCEDURES ... ..ottt e e s et e e e s e e aaabaaeaeaaaenes 81
3.7.3 DEVIATION FROM TEST STANDARD ..ottt eaaaee 81
3.7.4 TEST SETUP .. e e e et e e e e et ee ettt e e e e eeatab e aaeaaaenes 82
3.75 TEST RESULTS Lottt e e e e e et e s e e e s e e e e s e e e e eeaaaba e eaeaaaenes 83

L No0.B102, Dazu Chuangxin Mansion, North of Tel: +86 755 8869 6566
BV 7Layers Communications Technology . . .
(Shenzhen) Co. Ltd Beihuan Av.enl.Je, North Area, Hi-Tech Industrl.al Park, | Fax: .+86 755 8869 6577 .
Nanshan District, Shenzhen, Guangdong, China Email: customerservice.sw@bureauveritas.com

Page 2 of 114 Report Version 1


mailto:customerservice.sw@bureauveritas.com

Test Report No.: RFP20120028-3

4 INFORMATION ON THE TESTING LABORATORIES ........ooocciiiiiiie s 113

5 APPENDIX A — MODIFICATIONS RECORDERS FOR ENGINEERING CHANGES TO THE EUT

R A I | = A = S PR RN 114
BV 7Lavers Communications Technolo No0.B102, Dazu Chuangxin Mansion, North of Tel: +86 755 8869 6566
icati
y . 9| Beihuan Avenue, North Area, Hi-Tech Industrial Park, | Fax: +86 755 8869 6577
(Shenzhen) Co. Ltd L . . ) )
Nanshan District, Shenzhen, Guangdong, China Email: customerservice.sw@bureauveritas.com

Page 3 of 114 Report Version 1


mailto:customerservice.sw@bureauveritas.com

Test Report No.: RFP20120028-3

RELEASE CONTROL RECORD
ISSUE NO. REASON FOR CHANGE DATE ISSUED

Original release, This test report is for internal customer
use only, not as a final certification test report.

Based on the original product add one model name. In
RFP20120028-3 this report, All test data is copied from the original test Dec. 23, 2020
report RF191017W005-3.

RF191017W005-3 Dec. 06, 2019
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1 SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specifications:

APPLIED STANDARD: FCC Part 27 & Part 2
s;égglg?\lo TEST TYPE AND LIMIT RESULT
272.'5%)(23;4) Maximum Peak Output Power Compliance
22'%95545 Frequency Stability Compliance
227150;2% Occupied Bandwidth Compliance
27.50(d)(5) [Peak to average ratio Compliance
27.53(h) Band Edge Measurements Compliance
227150;(% Conducted Spurious Emissions Compliance
22715035(% Radiated Spurious Emissions Compliance

1.1 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 UNCERTAINTY
Frequency Stability +76.97Hz
Radiated emissions & Radiated Power (30MHz~1GMHZz) +4.98dB
Radiated emissions & Radiated Power (1GMHz ~6GMH2) +4.70dB
Radiated emissions (6GMHz ~18GMH2z) +4.60dB
Radiated emissions (18GMHz ~40GMHz) +4.12dB
Conducted emissions +4.01dB
Occupied Channel Bandwidth +43.58KHz
Conducted Output power +2.06dB
Band Edge Measurements +4.70dB
Peak to average ratio +0.76dB

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

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

MXE EMI Receiver |KEYSIGHT N9038A-544 [MY54450026 Feb. 26,19 |Feb. 25,20

EXA Signal Analyzer |KEYSIGHT N9010A-526 [MY54510322 Feb. 26,19 |Feb. 25,20

Bilog Antenna ETS-LINDGREN |3143B 00161965 Feb. 26,19 |Feb. 25,20

Horn Antenna

(1GHz-18GH2) ETS-LINDGREN |3117 00168692 Nov. 24, 19 [Nov. 23, 20

Horn Antenna QWH-SL-18-40

(18GHZz-40GH?) N/A -3Ié-lSG/QMS-OO 15433 Nov. 24, 19 [Nov. 23, 20

Radio

Communication ANRITSU MT8820C 6201465426 Feb. 26,19 |[Feb. 25,20

Analyzer

Signal Pre-Amplifier |[EMSI EMC 9135 980249 Jul. 08,19 (Jul. 09,20

Signal Pre-Amplifier |[EMSI EMC 012645B (980257 Jul. 08,19 (Jul. 09,20

Signal Pre-Amplifier |[EMSI EMC 184045B [980259 Jul. 08,19 [Jul. 09,20

3m Semi-anechoic . Euroshieldpn-

Chamber ETS-LINDGREN |9m*6m*6m CT0001143-1216 Feb. 26,19 |[Feb. 25,20

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

Test Software ADT V7.6.159.2 N/A N/A N/A

10dB Attenuator JFW/USA iOHF'Olo'SM 1505 Jul. 08,19 |Jul. 09,20

Power Meter Anritsu ML2495A 1506002 Feb. 26,19 |Feb. 25,20

Power Sensor Anritsu MA2411B 1339352 Feb. 26,19 |Feb. 25,20

Humid & Temp . ITH-120-45-CP

Programmable Tester Juyi ‘AR IAA1504-001 Jul. 08,19 (Jul. 09,20

MXG Analog

Microvave KEYSIGHT N5183A MY50143024 Feb. 26,19 |Feb. 25,20

Signal Generator

Power Divider MCLI/USA PS2-15 24880 Jul. 09,19 (Jul. 08,20

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 3m 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 525120; The Designation No. is CN1171.
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2 GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

PRODUCT E Series LTE

BRAND NAME Particle

MODEL NAME E402, 404

¥SCDHUI\I|_£|TIOOGNY LU= QPSK
I(_ZLir?naer:dBindwidth: 1.4MHz |1710.7MHz ~ 1754.3MHz
I(_Z-Lir?naer}dBindwidth: aMHz  |1711-5MHz ~ 1753.5MHz
IC_:-[EmBnaer}dBindWidth: sMHz  |1712-5MHz ~ 1752.5MHz
I(_ZLir?naer:dBindwidth: 10MHz |1715-0MHz ~ 1750.0MHz
LTE Band 4

T E?;%nae,:dBanWidth: LMHg |1717-5MHz ~ 1747 5MHz
Channel Bandwidth: 20MHz |1720-OMHz ~1745.0MHz
I{;E,?naer:dgﬁdwidth: 1AMy |699-TMHzZ ~ 715.3MHz
I(_Z-Lir?naer}dedwidth: aMHz | 700-5MHz ~ 714.5MHz
IC_:TrEmBnaenldBi\ﬁdwidth: sMHz | 791-5MHz ~713.5MHz
I(_ZLElr?naer:dB;idwidth: 10MHz |704-OMHz ~711.0MHz
I(_Z-Lir?naer}dBindwidth: 1.4MHz |QPSK: IMO8G7D
IC_:TrEmBnaenldBLa}deidth: 3amHz | QPSK: IM10G7D
I(_ZLElr?naer:dBindwidth: smHz | QPSK: IMO8GYD

EMISSION Channel Bandwidih: oMz | QPSK: 1M08G7D

SRR I(_:Lir?naer}dBindwidth: 15MHz |QPSK: IMOBGTD
(%Lir?naer}dBindwidth: 20MHz QPSK: 1IM08G7D
éLir?na;dB;idwidth: 1.4MHz |QPSKIMIOGTD
éLir?naer}dB;idwidth:sl\AHz QPSK:1M27G7D
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LTE Band 12 )
Channel Bandwidth: 5MHz QPSK:1MO8G7D
LTE Band 12 )
Channel Bandwidth: 10MHz QPSK:1IM09G7D
LTE Band 4
Channel Bandwidth: 1.4MHz |32°0MW
LTE Band 4
Channel Bandwidth: 3MHz 391mw
LTE Band 4
Channel Bandwidth: 5MHz 394mwW
LTE Band 4
Channel Bandwidth: 10MHz 397mW
LTE Band 4
MAX. ERP/EIRP Channel Bandwidth: 15MHz 403mw
POWER
LTE Band 4
Channel Bandwidth: 20MHz 406mw
LTE Band 12
Channel Bandwidth: 1.4MHz [*8°MW
LTE Band 12
Channel Bandwidth: 3MHz 186mW
LTE Band 12
Channel Bandwidth: 5MHz 189mw
LTE Band 12
Channel Bandwidth: 10MHz 190mW
LTE Band 4 Fixed External Antenna with 3.77dBi
ANTENNA TYPE
LTE Band 12 Fixed External Antenna with 1.4dBi
HW VERSION V1.00
SW VERSION V1.4.0
ACCESSORY DEVICE |Refer to user's manual
DATA CABLE N/A
BV 7L c icati Technol No0.B102, Dazu Chuangxin Mansion, North of Tel: +86 755 8869 6566
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NOTE:
1. For a more detailed features description, please refer to the manufacturer’s specifications or the
user's manual.

2. The schematic and PCB of the E404 is completely the same with E402, and these two models of
HW&SW is the same. Because changing the MVNO’ s E-SIM card (embedded SIM card) provider
from Kore to Twilio, so we plan to use different model name to sell it in market. The differences are
as follows:E402 uses eSIM of Kore.E404 uses eSIM of Twilio.

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

4. The EUT incorporates a SISO function. Physically, the EUT provides one completed transmitter
and one receiver.

MODULATION MODE TX FUNCTION
LTE ITX/IRX
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2.2 CONFIGURATION OF SYSTEM UNDER TEST

FOR RADIATION EMISSION TEST

—0

(Powered from AC Battery)

&
35

Universal Radio
Communication

Test table Earphone

Tester
*Kept in a remote area
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2.3 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. FCCID
Battery N/A N/A N/A N/A
2 |DC source LONG WEI PS-6403D 010934269 N/A
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 IN/A
2 |DC Line: Unshielded, Detachable 1.0m
NOTE:

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

2.4 DESCRIPTION OF TEST MODES

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

EUT
CONFIGURE DESCRIPTION
MODE

- EUT + Battery with or LTE link
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LTE BAND 4
AVAILABLE CHANNEL
TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
19957 to 20393 | 19957, 20175, 20393|  1.4MHz QPSK 1 RB /0 RB Offset
19965 to 20385 | 19965, 20175, 20385|  3MHz QPSK 1 RB /0 RB Offset
EIRp 19975 to 20375 | 19975, 20175, 20375|  5MHz QPSK 1 RB /0 RB Offset
20000 to 20350 | 20000, 20175, 20350]  10MHz QPSK 1 RB /0 RB Offset
20025 to 20325 | 20025, 20175, 20325|  15MHz QPSK 1 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300]  20MHz QPSK 1 RB /0 RB Offset
19957 t0 20393 | 19957, 20393 1.4MHz QPSK 1 RB /0 RB Offset
19965 t0 20385 | 19965, 20385 3MHz QPSK 1 RB /0 RB Offset
FREQUENCY |199751t020375| 19975, 20375 5MHz QPSK 1 RB /0 RB Offset
STABILITY 1 50000 t0 20350 | 20000, 20350 10MHz QPSK 1 RB/ 0 RB Offset
20025 to 20325 | 20025, 20325 15MHz QPSK 1 RB /0 RB Offset
20050 to 20300 ] 20050, 20300 20MHz QPSK 1 RB /0 RB Offset
19957 to 20393 | 19957, 20175, 20393|  1.4MHz QPSK 6 RB / 0 RB Offset
19965 to 20385 | 19965, 20175, 20385|  3MHz QPSK 6 RB / 0 RB Offset
OCCUPIED | 19975 to 20375 | 19975, 20175, 20375]  5MHz QPSK 6 RB / 0 RB Offset
BANDWIDTH | 50000 to 20350 | 20000, 20175, 20350]  10MHz QPSK 6 RB / 0 RB Offset
20025 to 20325 | 20025, 20175, 20325|  15MHz QPSK 6 RB / 0 RB Offset
20050 to 20300 | 20050, 20175, 20300]  20MHz QPSK 6 RB / 0 RB Offset
19957 to 20393 | 19957, 20175, 20393|  1.4MHz QPSK 1 RB /0 RB Offset
19965 to 20385 | 19965, 20175, 20385|  3MHz QPSK 1 RB /0 RB Offset
PEAKTO | 19975 to 20375 | 19975, 20175, 20375]  5MHz QPSK 1 RB /0 RB Offset
AVERAGE RATIO] 50000 to 20350 | 20000, 20175, 20350]  10MHz QPSK 1 RB/ 0 RB Offset
20025 to 20325 | 20025, 20175, 20325|  15MHz QPSK 1 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300]  20MHz QPSK 1 RB /0 RB Offset
1 RB / 0 RB Offset
19957 1.4MHz QPSK
6 RB / 0 RB Offset
19957 to 20393
1 RB /5 RB Offset
20393 1.4MHz QPSK
6 RB / 0 RB Offset
19965 3MHz QPSK 1 RB /0 RB Offset
6 RB / 0 RB Offset
19965 to 20385 Y
20385 3MHz QPSK set
6 RB / 0 RB Offset
BAND EDGE 1 RB /0 RB Off
19975 5MHz QPSK set
6 RB / 0 RB Offset
19975 to 20375 A PYPyP—"
20375 5MHz QPSK =<
6 RB / 0 RB Offset
20000 10MHz QPSK 1 RB /0 RB Offset
6 RB / 0 RB Offset
20000 to 20350 T 29 s o
20350 10MHz QPSK =€
6 RB / 0 RB Offset
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20025 5MHz oPsK 1 RB/ 0 RB Offset
6 RB / 0 RB Offset
20025 to 20325
1 RB/ 74 RB Offset
20325 15MHz QPSK
6 RB / 0 RB Offset
BAND EDGE 1 RB/ 0 RB Offset
20050 20MHz QPSK =¢
6 RB / 0 RB Offset
20050 to 20300
1 RB/ 99 RB Offset
20300 20MHz QPSK
6 RB / 0 RB Offset
19957 to 20393 | 19957, 20175, 20393|  1.4MHz QPSK 1 RB/ 0 RB Offset
19965 to 20385 | 19965, 20175, 20385  3MHz QPSK 1 RB/ 0 RB Offset
CONDCUDETED | 19975 to 20375 | 19975, 20175, 20375|  5MHz QPSK 1 RB/ 0 RB Offset
EMISSION 1 50000 to 20350 | 20000, 20175, 20350]  10MHz QPSK 1 RB/ 0 RB Offset
20025 to 20325 | 20025, 20175, 20325|  15MHz QPSK 1 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300]  20MHz QPSK 1 RB/ 0 RB Offset
19957 to 20393 20175 1.4MHz QPSK 1 RB /0 RB Offset
19965 to 20385 20175 3MHz QPSK 1 RB/ 0 RB Offset
RADIATED | 19975 to 20375 20175 5MHz QPSK 1 RB/ 0 RB Offset
EMISSION 1 50000 to 20350 20175 10MHz QPSK 1 RB/ 0 RB Offset
20025 to 20325 | 20025, 20175, 20325]  15MHz QPSK 1 RB/ 0 RB Offset
20050 to 20300 20175 20MHz QPSK 1 RB /0 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case

was found in QPSK modulation.
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LTE BAND 12
AVAILABLE CHANNEL
TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
23017 to 23173 |23017, 23095 , 23173]  1.4MHz QPSK 1 RB /0 RB Offset
ERp 23025 to 23165 | 23025, 23095 ,23165|  3MHz QPSK 1 RB /0 RB Offset
23035 to 23155 | 23035, 23095 ,23155|  5MHz QPSK 1 RB /0 RB Offset
23060 to 23130 | 23060, 23095 ,23130]  10MHz QPSK 1 RB /0 RB Offset
23017 t0 23173 | 23017, 23173 1.4MHz QPSK 1 RB /0 RB Offset
FREQUENCY | 23025 t0 23165 | 23025, 23165 3MHz QPSK 1 RB /0 RB Offset
STABILITY | 5303510 23155 | 23035, 23155 5MHz QPSK 1 RB/ 0 RB Offset
23060 to 23130 | 23060, 23130 10MHz QPSK 1 RB /0 RB Offset
23017 to 23173 |23017, 23095 , 23173]  1.4MHz QPSK 6 RB / 0 RB Offset
OCCUPIED | 23025 to 23165 | 23025, 23095 ,23165]  3MHz QPSK 6 RB / 0 RB Offset
BANDWIDTH | 53035 19 23155 | 23035, 23095 ,23155 5MHz QPSK 6 RB / 0 RB Offset
23060 to 23130 | 23060, 23095 ,23130]  10MHZ QPSK 6 RB / 0 RB Offset
23017 to 23173 |23017, 23095 , 23173]  1.4MHz QPSK 1 RB /0 RB Offset
PEAKTO | 23025 to 23165 | 23025, 23095 ,23165|  3MHz QPSK 1 RB /0 RB Offset
AVERAGE RATIO| 53035 10 23155 | 23035, 23095 ,23155|  5MHz QPSK 1 RB/ 0 RB Offset
23060 to 23130 | 23060, 23095 ,23130]  10MHz QPSK 1 RB /0 RB Offset
23017 1.4MHz QPSK 1 RB /0 RB Offset
6 RB / 0 RB Offset
23017 to 23173
1 RB /5 RB Offset
23173 1.4MHz QPSK
6 RB / 0 RB Offset
23025 3MHz QPSK 1 RB /0 RB Offset
6 RB / 0 RB Offset
23025 to 23165 P PyEyp——
23165 3MHz QPSK =¢
6 RB / 0 RB Offset
BAND EDGE 1 RB /0 RB Off
23035 5MHzZ QPSK set
6 RB / 0 RB Offset
23035 to 23155
1 RB/ 24 RB Offset
23155 5MHz QPSK
6 RB / 0 RB Offset
23060 10MHz QPSK 1 RB /0 RB Offset
6 RB / 0 RB Offset
23060 to 23130
1 RB/ 49 RB Offset
23130 10MHz QPSK
6 RB / 0 RB Offset
23017 to 23173 | 23017, 23095 23173|  1.4MHz QPSK 1 RB /0 RB Offset
CONDCUDETED | 23025 to 23165 | 23025, 23095 ,23165]  3MHz QPSK 1 RB /0 RB Offset
EMISSION | 53035 to 23155 | 23035, 23095 ,23155|  5MHz QPSK 1 RB/ 0 RB Offset
23060 to 23130 | 23060, 23095 ,23130|  10MHz QPSK 1 RB /0 RB Offset
23017 to 23173 23095 1.4MHz QPSK 1 RB /0 RB Offset
RADIATED | 23025 to 23165 23095 3MHz QPSK 1 RB /0 RB Offset
EMISSION | 53035 to 23155 23095 5MHz QPSK 1 RB/ 0 RB Offset
23060 to 23130 | 23060, 23095 ,23130]  10MHz QPSK 1 RB /0 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case

was found in QPSK modulation.
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TEST CONDITION:
TEST ITEM ENVIRONMENTAL CONDITIONS INPUT POWER TESTED BY
EIRP 24deg. C, 60%RH DC 3.7V by battery Jacky Liu
FREQUENCY STABILITY 24deg. C, 61%RH DC 3.7V/3.145/4.255 by DC Big Wang
source
OCCUPIED BANDWIDTH 24deg. C, 61%RH DC 3.7V by battery Big Wang
PEAK TO AVERAGE RATIO 24deg. C, 61%RH DC 3.7V by battery Big Wang
BAND EDGE 24deg. C, 61%RH DC 3.7V by battery Big Wang
CONDCUDETED EMISSION 24deg. C, 61%RH DC 3.7V by battery Big Wang
RADIATED EMISSION 23deg. C, 70%RH DC 3.7V by battery Jacky Liu
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VERITAS

2.5 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 27

KDB 971168 D01 Power Meas License Digital Systems v03r01
ANSI/TIA/EIA-603-D

ANSI/TIA/EIA-603-E

ANSI C63.26-2015

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

L No0.B102, Dazu Chuangxin Mansion, North of Tel: +86 755 8869 6566
BV 7Layers Communications Technology . . )
Beihuan Avenue, North Area, Hi-Tech Industrial Park, | Fax: +86 755 8869 6577
(Shenzhen) Co. Ltd . ) .
Nanshan District, Shenzhen, Guangdong, China Email: customerservice.sw@bureauveritas.com

Page 16 of 114 Report Version 1


mailto:customerservice.sw@bureauveritas.com

B U

C‘ﬁ) Test Report No.: RFP20120028-3

BUREAU
VERITAS

3 TEST TYPES AND RESULTS
3.1 OUTPUT POWER MEASUREMENT

3.1.1 LIMITS OF OUTPUT POWER MEASUREMENT

Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz
band are limited to 1 watt EIRP.

3.1.2 TEST PROCEDURES

EIRP / ERP MEASUREMENT:

a. The EUT was set up for the maximum power with LTE link data modulation. The
power was measured with R&S Spectrum Analyzer. All measurements were done
at 3 channels (low, middle and high operational frequency range). RBW and VBW
is 10MHz for LTE.

b. E.I.LR.P power 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 a. Record the power level of S.G

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

e. ERP=E.IR.P-215dB

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.
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3.1.3 TEST SETUP

EIRP MEASUREMENT:

<Radiated Emission below or equal 1 GHz>

Ant. Tower

I 3m
EUT <

1-4m
I‘
O.SmT

1

| /
>
Turn Table
/

I
Ground Plane
Spectrum

I 1

O 00O
e 0 0 0 o=y

<Frequency Range above 1GHz>
Ant. Tower 1-4m*
Variable
EUT& 3m N i
Support Units l‘f "l Bore Sight
Turn
Tabl
able Absorber <>
Ve /
ool T TAMAANA =
—
L
Ground Plane
Test Receiver Eﬂ
\
\ — Pre-amplifier
O 00O
AMM"’“ 0 0 0 o=y
Note: Above 1G is a directional antenna

Depends on the EUT height and the antenna 3dB beamwidth both, refer to section
7.3 of CISPR 16-2-3.

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

COMMUNICATION
SIMULATOR EUT
3.1.4 TEST RESULTS
AVERAGE CONDUCTED OUTPUT POWER (dBm)
LTE Band 4
Low CH Mid CH High CH
: RB RB 19957 20175 20393 3GPP
BW Modulation ; MPR
Size | Offset Frequency Frequency Frequency (dB)
1710.7 MHz 1732.5 MHz 1754.3 MHz
1 0 22.14 22.06 22.00 0
1 5 22.02 22.01 21.93 0
4/1.4 QPSK 3 0 22.08 21.97 21.87 0
3 3 22.12 22.04 21.98 0
6 0 22.00 21.99 21.91 0
Low CH Mid CH High CH 3GPP
. RB RB 19965 20175 20385
BW Modulation ; MPR
Size Offset Frequency Frequency Frequency (dB)
1711.5 MHz 1732.5 MHz 1753.5 MHz
1 0 22.15 22.07 22.01 0
1 5 22.03 22.02 21.94 0
4/3 QPSK 3 0 22.09 21.98 21.88 0
3 3 22.05 21.92 21.90 1
6 0 21.99 21.93 21.82 1
Low CH Mid CH High CH 3GPP
. RB RB 19975 20175 20375
BW Modulation . MPR
Size | Offset Frequency Frequency Frequency (dB)
1712.5 MHz 1732.5 MHz 1752.5 MHz
1 0 22.18 22.10 22.04 0
1 5 22.06 22.05 21.97 0
4/5 QPSK 3 0 22.12 22.01 21.91 0
3 3 22.08 21.95 21.93 1
6 0 22.02 21.96 21.85 1
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[BUREAU | _ AU
Low CH Mid CH High CH
3GPP
20000
BW | Modulation | RE [ RB 20175 20350 MPR
Size | Offset Frequency Frequency Frequency (dB)
1715 MHz 1732.5 MHz 1750 MHz

1 0 22.22 22.14 22.08 0

1 5 22.10 22.09 22.01 0

4/10 QPSK 3 0 22.16 22.05 21.95 0

3 3 22.12 21.99 21.97 1

6 0 22.06 22.00 21.89 1
Low CH Mid CH High CH 3GPP

, RB RB 20025 20175 20325
BW Modulation . MPR
Size Offset Frequency Frequency Frequency (dB)
1717.5 MHz 1732.5 MHz 1747.5 MHz

1 0 22.28 22.20 22.14 0

1 5 22.16 22.15 22.07 0

4/15 QPSK 3 0 22.22 22.11 22.01 0

3 3 22.18 22.05 22.03 1

6 0 22.12 22.06 21.95 1
Low CH Mid CH High CH 3GPP

, RB RB 20050 20175 20300
BW Modulation . MPR
Size Offset Frequency Frequency Frequency (dB)
1720 MHz 1732.5 MHz 1745 MHz

1 0 22.31 22.23 22.17 0

1 5 22.19 22.18 22.10 0

4/20 QPSK 3 0 22.25 22.14 22.04 0

3 3 22.21 22.08 22.06 1

6 0 22.15 22.09 21.98 1
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[BUREAU | _ AU
LTE Band 12
Low CH Mid CH High CH
: RB RB 23017 23095 23173 3GPP
BW Modulation ; MPR
Size | Offset Frequency Frequency Frequency (dB)
699.7 MHz 707.5 MHz 715.3 MHz
1 0 23.35 23.33 23.19 0
1 5 23.23 23.41 23.12 0
12/1.4 QPSK 3 0 23.28 23.35 23.16 0
3 3 23.33 23.31 23.17 0
6 0 23.21 23.39 23.10 0
Low CH Mid CH High CH
3GPP
23025
BW Modulation R.B RB 23095 23165 MPR
Size | Offset Frequency Frequency Frequency (dB)
700.5 MHz 707.5 MHz 714.5 MHz
1 0 23.39 23.37 23.23 0
1 5 23.27 23.45 23.16 0
12/3 QPSK 3 0 23.32 23.39 23.20 0
3 3 23.29 23.26 23.12 1
6 0 22.95 22.87 22.82 1
Low CH Mid CH High CH
3GPP
23035
BW Modulation RB RB 23095 23155 MPR
Size | Offset Frequency Frequency Frequency (dB)
701.5 MHz 707.5 MHz 713.5 MHz
1 0 23.45 23.43 23.29 0
1 5 23.33 23.51 23.22 0
12/5 QPSK 3 0 23.38 23.45 23.26 0
3 3 23.35 23.32 23.18 1
6 0 23.01 22.93 22.88 1
Low CH Mid CH High CH 3GPP
. RB RB 23060 23095 23130
BW Modulation . MPR
Size | Offset Frequency Frequency Frequency (dB)
704 MHz 707.5 MHz 711 MHz
1 0 23.48 23.46 23.32 0
1 5 23.36 23.54 23.25 0
12/10 QPSK 3 0 23.41 23.48 23.29 0
3 3 23.38 23.35 23.21 1
6 0 23.04 22.96 22.91 1
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EIRP
LTE BAND 4
CHANNEL BANDWIDTH: 1.4MHz QPSK
channel | Freauency Coggvldg:ed Gr-Le EIRP EIRP Limit
(MHz) @Bm) (dB) (dBm) (MW) (W)
19957 1710.7 22.14 3.77 25.91 389.94 1
20175 17325 22.04 3.77 25.81 381.07 1
20393 1754.3 22.00 3.77 25.77 377.57 1
CHANNEL BANDWIDTH: 3MHz QPSK
Channel | Freduency Coggvldg:ed Gr-Le EIRP EIRP Limit
(MHz) dBm) (dB) (dBm) (MW) (W)
19965 17115 22.15 3.77 25.92 390.84 1
20175 17325 22.07 3.77 25.84 383.71 1
20385 1753.5 22.01 3.77 25.78 378.44 1
CHANNEL BANDWIDTH: 5MHz QPSK
channel | Freduency Coggxg:ed Gr-Le EIRP EIRP Limit
(MHz) @B (dB) (dBm) (MW) (W)
19975 17125 22.18 3.77 25.95 393.55 1
20175 1732.5 22.10 3.77 25.87 386.37 1
20375 1752.5 22.04 3.77 25.81 381.07 1
CHANNEL BANDWIDTH: 10MHz QPSK
Channel | Freduency Coggvldg:ed Gr-Lec EIRP EIRP Limit
(MH2) dBm) (dB) (dBm) (MW) (W)
18650 1715.0 22.22 3.77 25.99 397.19 1
18900 1732.5 22.14 3.77 25.91 389.94 1
19150 1750.0 22.08 3.77 25.85 384.59 1
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CHANNEL BANDWIDTH: 15MHz QPSK
Channer | Freauency | ST | eote | ERp | ERE | Lim
(dBm)
20025 1717.5 22.28 3.77 26.05 402.72 1
20175 1732.5 22.20 3.77 25.97 395.37 1
20325 1747.5 22.14 3.77 2591 389.94 1
CHANNEL BANDWIDTH: 20MHz QPSK
channer | Freauency | ST | oot | ERe | ERE | Lim
(dBm)
20050 1720.0 22.31 3.77 26.08 405.51 1
20175 1732.5 22.23 3.77 26.00 398.11 1
20300 1745.0 22.17 3.77 25.94 392.64 1
LTE BAND 12
CHANNEL BANDWIDTH: 1.4MHz QPSK
channel | Freduency Coggxg:ed Gr-Le EIRP EIRP Limit
(MHz) (dBm) (dB) (dBm) (mW) (W)
23017 699.7 23.35 1.40 22.60 181.97
23095 707.5 23.41 1.40 22.66 184.5
23173 715.3 23.23 1.40 22.48 177.01
CHANNEL BANDWIDTH: 3MHz QPSK
channer | Freauency | ST | oote | ERp | ERE | Lim
(dBm)
23025 700.5 23.39 1.40 22.64 183.65
23095 707.5 23.45 1.40 22.70 186.21
23165 714.5 23.23 1.40 22.48 177.01 3
CHANNEL BANDWIDTH: 5MHz QPSK
channel | Freduency Coggv‘;g:ed Gr-Le EIRP EIRP Limit
(MHz) (dBm) (dB) (dBm) (mW) (W)
23035 701.5 23.45 1.40 22.70 186.21
23095 707.5 23.51 1.40 22.76 188.8
23155 713.5 23.29 1.40 22.54 179.47 3
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CHANNEL BANDWIDTH: 10MHz QPSK

channel | Freauency [ Copducted gy o EIRP EIRP Limit
(MHz) (dBm) (dB) (dBm) (mW) (W)

23060 704.0 2348 1.40 22.73 187.5 3

23095 707.5 2354 1.40 22.79 190.11

23130 711.0 23.32 1.40 22.57 180.72
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3.2 FREQUENCY STABILITY MEASUREMENT

3.2.1 LIMITS OF FREQUENCY STABILITY MEASUREMENT

The frequency stability shall be sufficient to ensure that the fundamental emissions
stay within the authorized bands of operation.

3.2.2 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.

3.2.3 TEST SETUP

OVEN ROOM

COMMUNICATION
SIMULATOR

ANTENNA

EXTERNAL POWER SOURCE

EUT
DC POWER SUPPLY
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3.2.4 TEST RESULTS

LTE BAND 4

FREQUENCY ERROR VS. VOLTAGE

1.4MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
Vnor 0.0019 0.0024 25
Vnin -0.0031 -0.0030 25
Vmax 0.0021 0.0020 25

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

FREQUENCY ERROR vs. TEMPERATURE.

1.4MHz
TEMP. (°C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
-30 -0.0123 -0.0119 2.5
-20 -0.0102 -0.0102 2.5
-10 -0.0081 -0.0083 2.5
0 -0.0076 -0.0074 2.5
10 -0.0047 -0.0053 2.5
20 -0.0039 -0.0038 2.5
30 -0.0033 -0.0037 25
40 -0.0019 -0.0017 25
50 -0.0003 -0.0005 2.5
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FREQUENCY ERROR VS. VOLTAGE

3MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
Vor 0.0021 0.0021 25
Vmin -0.0021 -0.0025 25
Vmax 0.0018 0.0018 25

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

FREQUENCY ERROR vs. TEMPERATURE.

3MHz
TEMP. (°C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
-30 -0.0122 -0.0118 25
-20 -0.0108 -0.0099 2.5
-10 -0.0083 -0.0079 2.5
0 -0.0078 -0.0072 25
10 -0.0048 -0.0044 25
20 -0.0043 -0.0038 2.5
30 -0.0028 -0.0024 2.5
40 -0.0020 -0.0017 2.5
50 -0.0005 -0.0003 2.5
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FREQUENCY ERROR VS. VOLTAGE

5MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
Vor 0.0021 0.0024 25
Vmin -0.0023 -0.0030 25
Vmax 0.0021 0.0020 25

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

FREQUENCY ERROR vs. TEMPERATURE.

5MHz
TEMP. (°C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
-30 -0.0114 -0.0113 25
-20 -0.0109 -0.0099 2.5
-10 -0.0082 -0.0079 2.5
0 -0.0077 -0.0073 25
10 -0.0050 -0.0053 2.5
20 -0.0042 -0.0044 2.5
30 -0.0032 -0.0024 2.5
40 -0.0020 -0.0017 2.5
50 -0.0003 -0.0005 2.5
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FREQUENCY ERROR VS. VOLTAGE

10MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
Vor 0.0025 0.0026 25
Vmin -0.0030 -0.0030 25
Vmax 0.0026 0.0026 25

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

FREQUENCY ERROR vs. TEMPERATURE.

10MHz
TEMP. (°C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
-30 -0.0114 -0.0114 25
-20 -0.0109 -0.0100 2.5
-10 -0.0081 -0.0081 2.5
0 -0.0074 -0.0076 25
10 -0.0056 -0.0050 2.5
20 -0.0038 -0.0038 2.5
30 -0.0041 -0.0042 2.5
40 -0.0023 -0.0020 2.5
50 -0.0005 -0.0004 2.5
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FREQUENCY ERROR VS. VOLTAGE

15MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
Vor 0.0025 0.0025 25
Vmin -0.0031 -0.0030 25
Vmax 0.0025 0.0026 25

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

FREQUENCY ERROR vs. TEMPERATURE.

15MHz
TEMP. (°C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
-30 -0.0116 -0.0117 25
-20 -0.0113 -0.0108 2.5
-10 -0.0085 -0.0084 2.5
0 -0.0075 -0.0076 25
10 -0.0054 -0.0049 2.5
20 -0.0039 -0.0037 2.5
30 -0.0026 -0.0036 2.5
40 -0.0017 -0.0019 2.5
50 -0.0005 -0.0003 2.5
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FREQUENCY ERROR VS. VOLTAGE

20MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
Vor 0.0024 0.0024 25
Vmin -0.0031 -0.0030 25
Vmax 0.0026 0.0025 25

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

FREQUENCY ERROR vs. TEMPERATURE.

20MHz
TEMP. (°C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
-30 -0.0117 -0.0114 2.5
-20 -0.0113 -0.0104 2.5
-10 -0.0085 -0.0082 2.5
0 -0.0074 -0.0073 25
10 -0.0052 -0.0051 2.5
20 -0.0040 -0.0041 25
30 -0.0042 -0.0035 2.5
40 -0.0019 -0.0016 2.5
50 -0.0005 -0.0003 2.5
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LTE BAND 12
FREQUENCY ERROR VS. VOLTAGE
1.4MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel

Vor 0.0021 0.0024 25
Vmin -0.0031 -0.0030 25
Vmax 0.0021 0.0021 25

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

FREQUENCY ERROR vs. TEMPERATURE.

1.4MHz
TEMP. (°C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
-30 -0.0119 -0.0115 25
-20 -0.0100 -0.0108 2.5
-10 -0.0084 -0.0080 2.5
0 -0.0074 -0.0073 25
10 -0.0051 -0.0053 2.5
20 -0.0041 -0.0043 2.5
30 -0.0041 -0.0037 2.5
40 -0.0019 -0.0021 2.5
50 -0.0006 -0.0005 2.5
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FREQUENCY ERROR VS. VOLTAGE

3MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
Vor 0.0021 0.0021 25
Vmin -0.0021 -0.0025 25
Vmax 0.0018 0.0017 25

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

FREQUENCY ERROR vs. TEMPERATURE.

3MHz
TEMP. (°C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
-30 -0.0115 -0.0114 25
-20 -0.0106 -0.0109 2.5
-10 -0.0086 -0.0079 2.5
0 -0.0076 -0.0075 25
10 -0.0055 -0.0046 2.5
20 -0.0040 -0.0037 2.5
30 -0.0037 -0.0034 2.5
40 -0.0023 -0.0015 2.5
50 -0.0003 -0.0005 2.5
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FREQUENCY ERROR VS. VOLTAGE

5MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
Vor 0.0021 0.0023 25
Vmin -0.0023 -0.0030 25
Vmax 0.0022 0.0021 25

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

FREQUENCY ERROR vs. TEMPERATURE.

5MHz
TEMP. (°C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
-30 -0.0121 -0.0119 25
-20 -0.0107 -0.0098 2.5
-10 -0.0083 -0.0082 2.5
0 -0.0074 -0.0075 25
10 -0.0051 -0.0051 2.5
20 -0.0043 -0.0038 2.5
30 -0.0034 -0.0031 2.5
40 -0.0015 -0.0016 2.5
50 -0.0003 -0.0002 2.5
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FREQUENCY ERROR VS. VOLTAGE

10MHz
VOLTAGE (Volts) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
Vor 0.0026 0.0025 25
Vmin -0.0030 -0.0030 25
Vmax 0.0024 0.0026 25

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

FREQUENCY ERROR vs. TEMPERATURE.

10MHz
TEMP. (°C) FREQUENCY ERROR (ppm) LIMIT (ppm)
Low Channel High Channel
-30 -0.0120 -0.0114 25
-20 -0.0107 -0.0101 25
-10 -0.0082 -0.0082 2.5
0 -0.0073 -0.0073 25
10 -0.0055 -0.0048 2.5
20 -0.0041 -0.0041 2.5
30 -0.0029 -0.0036 2.5
40 -0.0015 -0.0016 2.5
50 -0.0005 -0.0005 2.5
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Test Report No.: RFP20120028-3

3.3 OCCUPIED BANDWIDTH MEASUREMENT

3.3.1 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.

3.3.2 TEST SETUP

COMMUNICATION

SIMULATOR POWER SPLITTER E SPECTRUM
ANALYZER

10dB ATTENUATION

PAD
EUT

3.3.3 TEST PROCEDURES

a. The conducted occupied bandwidth used the power splitter via EUT RF power
connector between simulation base station and spectrum analyzer.

b. Use OBW measurement function of Spectrum analyzer to measure 99 %
occupied bandwidth.
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3.3.4 TEST RESULTS

Test Report No.: RFP20120028-3

LTE BAND 4
CHANNEL BANDWIDTH:1.4MHz
99% OCCUPIED Bandwidth 26 dB bandwidth
CHANNEL | Freauency (MH2) (MHz)
(MHz)
QPSK QPSK
19957 1710.7 1.08 1.23
20175 1732.5 1.08 1.26
20393 1754.3 1.08 1.24
SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth/
26 dB Occupied Bandwidth
1.A4MHz / QPSK

[ sight Spectrum Analyzer - Occupie
Keysight Sp Analyzer - Occupied BW
T

E RF
Center Freq 1.71

500 DC

0700000 GHz

| SENSE:INT] | ALIGN AUTO

[04:00:43 PMNov 23, 2019

Center Freq: 1.710700000 GHz Radio Std: None Frequency

=) Trig: FreeRun Avg|Hold:>1/1

#IFGain:Low ™ #Atten: 30 dB Radio Device: BTS

Ref 35.00 dBm

Occupied Bandwidth
1.0838 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

Center Freq
1.710700000 GHz

4.537 kHz OBW Power 99.00 %
1.226 MHz xdB -26.00 dB

No0.B102, Dazu Chuangxin Mansion, North of
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CHANNEL BANDWIDTH:3MHz
99% OCCUPIED Bandwidth 26 dB bandwidth
cHANNEL | Freauency (MHz) (MHz)
(MHz)
QPSK QPSK
19965 1711.5 1.10 1.36
20175 1732.5 1.10 1.36
20385 1753.5 1.10 1.36
SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth/
26 dB Occupied Bandwidth
3MHz / QPSK

i Keysight Spectrum Analyzer - Occupied BW

Center Freq 1.732000000 GHz

| SENSE:NT] [ ALIGN AUTO

|04:07:48 PMNov 23, 2019

Center Freq: 1.732000000 GHz
) Trig: FreeRun Avg|Hold:>1/1

#FGain:ilow — #Atten: 30 dB

Ref 35.00 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power 284

1.1002 MHz

-120.81 kHz
1.359 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
1.732000000 GHz

Span 2 MHz
Sweep 6.067 ms

dBm

99.00 %
-26.00 dB

BV 7Layers Communications Technology
(Shenzhen) Co. Ltd
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CHANNEL BANDWIDTH:5MHz
99% OCCUPIED Bandwidth 26 dB bandwidth
cHANNEL | Freauency (MHz) (MHz)
(MHz)
QPSK QPSK
19975 1712.5 1.08 1.26
20175 1732.5 1.08 1.28
20375 1752.5 1.08 1.25
SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth/
26 dB Occupied Bandwidth
5MHz / QPSK

i Keysight Spectrum Analyzer - Occupied BW

Center Freq 1.711000000 GHz

| SENSE:NT] [ ALIGN AUTO

|04:08:47 PMNov 23, 2019

Center Freq: 1.711000000 GHz
) Trig: FreeRun Avg|Hold:>1/1

#FGain:ilow — #Atten: 30 dB

Ref 35.00 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power 30.8

1.0775 MHz

-209.10 kHz
1.256 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
1.711000000 GHz

Span 2 MHz
Sweep 6.067 ms

dBm

99.00 %
-26.00 dB

BV 7Layers Communications Technology
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CHANNEL BANDWIDTH: 10MHz
99% OCCUPIED Bandwidth 26 dB bandwidth
cHANNEL | Freauency (MHz) (MHz)
(MHz)
QPSK QPSK
20000 1715 1.08 1.34
20175 1732.5 1.07 1.25
20350 1750 1.07 1.24
SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth/
26 dB Occupied Bandwidth
10MHz / QPSK

i Keysight Spectrum Analyzer - Occupied BW

Center Freq 1.713000000 GHz

| SENSE:NT] [ ALIGN AUTO

[04:10:20 PMNov 23, 2019

Center Freq: 1.713000000 GHz
) Trig: FreeRun Avg|Hold:>1/1

#FGain:ilow — #Atten: 30 dB

Ref 35.00 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

1.0758 MHz

288.22 kHz
1.335 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
1.713000000 GHz

Span 2 MHz
Sweep 6.067 ms

30.9 dBm

99.00 %
-26.00 dB

BV 7Layers Communications Technology
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CHANNEL BANDWIDTH: 15MHz
99% OCCUPIED Bandwidth 26 dB bandwidth
cHANNEL | Freauency (MHz) (MHz)
(MHz)
QPSK QPSK
20025 1717.5 1.08 1.60
20175 1732.5 1.08 1.64
20325 1747.5 1.08 1.64
SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth/
26 dB Occupied Bandwidth
15MHz / QPSK

i Keysight Spectrum Analyzer - Occupied BW

Center Freq 1.726500000 GHz

| SENSE:NT] [ ALIGN AUTO

[04:13:31 PMNov 23, 2019

Center Freq: 1.726500000 GHz
) Trig: FreeRun Avg|Hold:>1/1
Cpl
#IFGain:Low #Atten: 30 dB

Ref 35.00 dBm

Occupied Bandwidth
1.0787 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power 311

-29.506 kHz
1.636 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
1.726500000 GHz

Span 2 MHz
Sweep 6.067 ms

dBm

99.00 %
-26.00 dB

BV 7Layers Communications Technology
(Shenzhen) Co. Ltd
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CHANNEL BANDWIDTH: 20MHz
99% OCCUPIED Bandwidth 26 dB bandwidth
cHANNEL | Freauency (MHz) (MHz)
(MHz)
QPSK QPSK
20050 1720 1.08 1.32
20175 1732.5 1.08 1.35
20300 1745 1.08 1.34
SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth/
26 dB Occupied Bandwidth
20MHz / QPSK

i Keysight Spectrum Analyzer - Occupied BW

Center Freq 1.737000000 GHz

| SENSE:NT] [ ALIGN AUTO

[04:15:31 PMNov 23, 2019

Center Freq: 1.737000000 GHz
) Trig: FreeRun Avg|Hold:>1/1

#FGain:ilow — #Atten: 30 dB

Ref 35.00 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

1.0846 MHz

-98.596 kHz
1.338 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
1.737000000 GHz

Span 2 MHz
Sweep 6.067 ms

31.0 dBm

99.00 %
-26.00 dB

BV 7Layers Communications Technology
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LTE BAND 12
CHANNEL BANDWIDTH: 1.4MHz
99% OCCUPIED Bandwidth 26 dB bandwidth
cHANNEL | Freauency (MHz) (MHz)
(MHz)
QPSK QPSK
23017 699.7 1.10 1.22
23095 707.5 1.10 1.21
23173 715.3 1.10 1.24
SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth/
26 dB Occupied Bandwidth
1.4MHz / QPSK

BE Keysight Spectrum Analyzer - Occupied BW

Center Freq 715.300000 MHz

| SENSE:INT] | ALIGN AUTO

[04:47:49 PMNov 26, 2019

Center Freq: 715.300000 MHz
o) Trig: FreeRun Avg|Hold:>10/10

#FGain:Low #Atten: 20 dB

Radio Std: None

Frequency

Radio Device: BTS

Ref 42.00 dBm

Center 715.3 MHz
#Res BW 20 kHz

Occupied Bandwidth
1.0995 MHz

Transmit Freq Error

x dB Bandwidth

#VBW 100 kHz

Total Power

12.285 kHz
1.241 MHz

OBW Power
x dB

32.7 dBm

99.00 %
-26.00 dB

Center Freq
715.300000 MHz

Span 2 MHz
Sweep 6.067 ms

BV 7Layers Communications Technology
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CHANNEL BANDWIDTH:3MHz
99% OCCUPIED Bandwidth 26 dB bandwidth
cHANNEL | Freauency (MHz) (MHz)
(MHz)
QPSK QPSK
23025 700.5 1.26 1.38
23095 707.5 1.27 1.37
23165 714.5 1.27 1.40
SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth/
26 dB Occupied Bandwidth
3MHz / QPSK

i Keysight Spectrum Analyzer - Occupied BW

Center Freq 707.000000 MHz

| SENSE:NT] [ ALIGN AUTO

| 04:48:37 PMNov 26,2019

Center Freq: 707.000000 MHz
) Trig: FreeRun Avg|Hold:>10/10

#FGain:ilow — #Atten: 20 dB

Ref 42.00 dBm

Center 707 MHz
#Res BW 20 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

#VBW 100 kHz

Total Power 31.8

1.2727 MHz

-227.92 kHz
1.370 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
707.000000 MHz

Span 2 MHz
Sweep 6.067 ms

dBm

99.00 %
-26.00 dB

BV 7Layers Communications Technology
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CHANNEL BANDWIDTH:5MHz
99% OCCUPIED Bandwidth 26 dB bandwidth
CHANNEL Fre(&‘;er;cy (MHz2) (MHz)
Z
QPSK QPSK
23035 701.5 1.08 1.29
23095 707.5 1.08 1.29
23155 713.5 1.08 1.32
SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth/
26 dB Occupied Bandwidth
5MHz / QPSK

i Keysight Spectrum Analyzer - Occupied BW

Center Freq 706.000000 MHz

| SENSE:NT] [ ALIGN AUTO

|04:50:25 PM Nov 26, 2019

Center Freq: 706.000000 MHz
) Trig: FreeRun Avg|Hold:>10/10

#FGain:ilow — #Atten: 20 dB

Ref 42.00 dBm

Center 706 MHz
#Res BW 20 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

#VBW 100 kHz

Total Power 304

1.0847 MHz

-212.13 kHz
1.288 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
706.000000 MHz

Span 2 MHz
Sweep 6.067 ms

dBm

99.00 %
-26.00 dB
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CHANNEL BANDWIDTH: 10MHz
99% OCCUPIED Bandwidth 26 dB bandwidth
CHANNEL | Freauency (MHz) (MHz)
(MHz)
QPSK QPSK
23060 704 1.09 1.51
23095 707.5 1.09 1.44
23130 711 1.09 1.47
SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth/
26 dB Occupied Bandwidth
10MHz / QPSK

i Keysight Spectrum Analyzer - Occupied BW

Center Freq 704.000000 MHz

| SENSE:NT] [ ALIGN AUTO

[04:51:45 PMNov 26,2019

Center Freq: 704.000000 MHz
) Trig: FreeRun Avg|Hold:>10/10

#FGain:ilow — #Atten: 20 dB

Ref 42.00 dBm

Center 704 MHz
#Res BW 20 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

#VBW 100 kHz

Total Power

1.0908 MHz

-278.83 kHz
1.436 MHz

OBW Power
x dB

Radio Std: None Frequency

Radio Device: BTS

Center Freq
704.000000 MHz

Span 2 MHz
Sweep 6.067 ms

29.4 dBm

99.00 %
-26.00 dB
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3.4 PEAK TO AVERAGE RATIO

3.4.1 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

3.4.2 TEST SETUP

COMMUNICATION

SIMULATOR POWER SPLITTER SR SPECTRUM
ANALYZER

10dB ATTENUATION

PAD
EUT

3.4.3 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%.
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3.4.4 TEST RESULTS

LTE BAND 4
CHANNEL BANDWIDTH: 1.4MHz
PEAK TO AVERAGE RATIO (dB)
CHANNEL Frequency

(MHz) QPSK

19957 1710.7 5.23

20175 1732.5 5.30

20393 1754.3 5.27
SPECTRUM PLOT OF WORST VALUE

1.4MHz | QPSK

i Keysight Spectrum Analyzer - Power Stat CCDF
1 I 500  DC [ SENSE:NT] [ ALIGN AUTO [ 04:40:39 PMNov 23,2019
Center Freq 1.732500000 GHz Center Freq: 1.732500000 GHz Radio Std: None
0 Trig:Video Counts:1.94 M/10.0 Mpt
#FGain:Low #Atten: 30 dB

Frequency

Average Power Gaussian
9 100 %

CenterFreq
21.32dBm | 1.732500000 GHz
47.51 % at 0dB

10.0 % 2.33dB

10%  4.54dB ,,
01%  530dB 26.000000 Mz
001% 5.58dB S —
0.001% 5.69 dB S
0.0001% 5.76dB | o0.001% .

Peak 6.08 dB
27.40 dBm

0,
0.0001 % 0dB

Info BW 5.0000 MHz
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CHANNEL BANDWIDTH: 3MHz
PEAK TO AVERAGE RATIO (dB)
CHANNEL Frequency

(MHz) QPSK

19965 1711.5 5.07

20175 1732.5 5.21

20385 1753.5 5.29
SPECTRUM PLOT OF WORST VALUE

3MHz / QPSK

i Keysight Spectrum Analyzer - Power Stat CCDF

Center Freq 1.75350000

Average Power

21.26 dBm
50.99 % at 0dB

2.57 dB
4.79 dB
5.29dB
5.61dB
6.44 dB
6.62 dB

7.93dB
29.19 dBm

10.0 %
1.0%

0.1 %
0.01 %
0.001 %
0.0001 %
Peak

|
E}_ Center Freq: 1.753500000 GHz
1 Trig:Video Counts:3.56 M/10.0 Mpt

#FGain:Low

SENSE:INT| [ ALIGN AUTO [ 04:42:19 PMNov 23,2019

Radio Std: None

Frequency

* &Atten: 30 dB

100 % Gaussian
{1]
Center Freq
1.753500000 GHz

CF Step
25.000000 MHz
Auto Man

Freq Offset
0 Hz

0.001 %

0.0001 %

0dB
Info BW 5.0000 MHz
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CHANNEL BANDWIDTH: 5MHz
PEAK TO AVERAGE RATIO (dB)
CHANNEL Frequency
(MHz) QPSK
19975 1712.5 4,94
20175 1732.5 3.74
20375 1752.5 4.09

SPECTRUM PLOT OF WORST VALUE

5MHz / QPSK

i Keysight Spectrum Analyzer - Power Stat CCDF

RF

10.0 %
1.0%
01%
0.01%
0.001 %
0.0001 %
Peak

Average Power

22.24 dBm
48.18 % at 0dB

30.25 dBm

300 DC

[ SENSE:INT] | ALIGN AUTO [ 04:42:45 PMNov 23,2019

Center Freq 1.712500000 GHz Center Freq: 1.712500000 GHz Radio Std: None Frequency

== Trig: Video Counts:5.70 M/10.0 Mpt

o )
#FGain:Low — #Atten: 30 dB

2.52dB
4.62 dB
4.94 dB
5.68 dB
6.75 dB
7.26 dB
8.01dB

100 % Gaussian
(1]

Center Freq
1.712500000 GHz

\ FreqOffset
0.001 % \ 0 Hz

0,
0.0001 % 0dB

Info BW 5.0000 MHz
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CHANNEL BANDWIDTH: 10MHz
PEAK TO AVERAGE RATIO (dB)
CHANNEL Frequency
(MHz)
20000 1715
20175 1732.5
20350 1750

SPECTRUM PLOT OF WORST VALUE

i Keysight Spectrum Analyzer - Power Stat CCDF

10MHz / QPSK

RF

10.0 %
1.0%
01%
0.01%
0.001 %
0.0001 %
Peak

Average Power

22.95dBm
44.50 % at 0dB

30.77 dBm

300 DC

Center Freq 1.715000000 GHz

¢
# FGain:Low

2.49dB
3.18dB
3.99dB
4.51dB
7.93 dB

7.66 dB 0.001 %

7.82 dB

[ SENSE:INT]

[04:43:47 PMNov 23,2019

0,
0.0001 % 0dB

Info BW 25.000 MHz

Center Freq: 1.715000000 GHz
) Trig: Video Counts:2.39 M/10.0 Mpt
#Atten: 30 dB

Gaussian

Radio Std: None

BV 7Layers Communications Technology
(Shenzhen) Co. Ltd
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Frequency

Center Freq

1.715000000 GHz

Freq Offset
O Hz
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CHANNEL BANDWIDTH: 15MHz
PEAK TO AVERAGE RATIO (dB)
CHANNEL Frequency
(MHz) QPSK
20025 1717.5 4.33
20175 1732.5 4.56
20325 1747.5 4.60

SPECTRUM PLOT OF WORST VALUE

15MHz / QPSK

i Keysight Spectrum Analyzer - Power Stat CCDF

RF

10.0 %
1.0%
01%
0.01%
0.001 %
0.0001 %
Peak

Center Freq 1.747500000 GHz

23.35dBm
46.85 % at 0dB

31.39 dBm

502 DC [ SENSE:INT]

| ALIGN AUTOD [04:45:15 PMNov 23,2019

) Trig:Video
)
#FGain:Low #Atten: 30 dB

Average Power Gaussian

100 %

2.45dB
3.52dB
4.60 dB
474 dB
6.46 dB
7.97 dB 0.001 %
8.04 dB

0,
0.0001 % 0dB

Info BW 25.000 MHz

Center Freq: 1.747500000 GHz Radio Std: None Frequency

Counts:4.23 M/10.0 Mpt

Center Freq
1.747500000 GHz

Freq Offset
O Hz

BV 7Layers Communications Technology

(Shenzhen) Co. Ltd

No0.B102, Dazu Chuangxin Mansion, North of Tel: +86 755 8869 6566

Beihuan Avenue, North Area, Hi-Tech Industrial Park, | Fax: +86 755 8869 6577

Nanshan District, Shenzhen, Guangdong, China Email: customerservice.sw@bureauveritas.com

Page 52 of 114 Report Version 1


mailto:customerservice.sw@bureauveritas.com

BUFS

Test Report No.: RFP20120028-3

CHANNEL BANDWIDTH: 20MHz
PEAK TO AVERAGE RATIO (dB)
CHANNEL Frequency
(MHz)
20050 1720
20175 1732.5
20300 1745

SPECTRUM PLOT OF WORST VALUE

i Keysight Spectrum Analyzer - Power Stat CCDF

20MHz / QPSK

RF

10.0 %
1.0%
01%
0.01%
0.001 %
0.0001 %
Peak

Average Power

23.47 dBm
46.47 % at 0dB

31.49 dBm

300 DC

Center Freq 1.745000000 GHz

¢
# FGain:Low

2.35dB
3.15dB
4.42 dB
4.55dB
5.26 dB

7.97 dB 0.001 %

8.02 dB

[ SENSE:INT]

[04:46:12 PMNov 23,2019

0,
0.0001 % 0dB

Info BW 25.000 MHz

Center Freq: 1.745000000 GHz
) Trig: Video Counts:3.83 M/10.0 Mpt
#Atten: 30 dB

Gaussian

Radio Std: None

BV 7Layers Communications Technology
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Frequency

Center Freq

1.745000000 GHz

Freq Offset
O Hz
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LTE BAND 12
CHANNEL BANDWIDTH: 1.4MHz
PEAK TO AVERAGE RATIO (dB)
CHANNEL Frequency
(MHz)
23017 699.7
23095 707.5
23173 715.3

SPECTRUM PLOT OF WORST VALUE

i Keysight Spectrum Analyzer - Power Stat CCDF

1.4MHz / QPSK

10.0 %
1.0%

0.1 %
0.01 %
0.001 %
0.0001 %
Peak

Center Freq 699.700000

# FGain:Low
Average Power

23.46 dBm
42.53 % at 0dB

3.40dB
4.12 dB
4.36 dB
5.05dB
5.80 dB

Mz

0 1rig:Video
#Atten: 30 dB

SENSE:INT|

[05:18:42 PMNov 26,2010

Center Freq: 699.700000 MHz
Counts:2.48 M/10.0 Mpt

Gaussian

100 %

6.49 dB 0.001 %

6.61 dB

30.07 dBm

0.0001 %

0dB

Info BW 5.0000 MHz

Radio Std: None

BV 7Layers Communications Technology
(Shenzhen) Co. Ltd
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Frequency

Center Freq
699.700000 MHz

CF Step
5.000000 MHz

Auto Man

Freq Offset
0 Hz
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CHANNEL BANDWIDTH: 3MHz
PEAK TO AVERAGE RATIO (dB)
CHANNEL Frequency
(MHz) QPSK
23025 700.5 4.15
23095 707.5 4.14
23165 714.5 3.92

SPECTRUM PLOT OF WORST VALUE

3MHz / QPSK

i Keysight Spectrum Analyzer - Power Stat CCDF

: ' { [ SENSEINT] [ ALIGNAUTO _ [05:19:58 PMNov 26, 2010
Center Freq 700.500000 Center Freq: 700.500000 MHz Radio Std: None Frequency
1 Trig:Video Counts:3.09 M/10.0 Mpt

#FGain:iLow | #Atten: 30 dB

Average Power 100 o Z2ussian

Center Freq

23.81 dBm [T 700.500000 MHz
43.36 % at 0dB

10.0 % 3.37dB

10%  401dB .

01%  4.15dB | 6 000000 Mis
0.01% 523dB — -
0.001% 6.95dB \ S
0.0001% 7.284dB | 0.001 % - e

Peak 7.93dB
31.74 dBm

0.0001 % 0dB

Info BW 5.0000 MHz
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CHANNEL BANDWIDTH: 5MHz
PEAK TO AVERAGE RATIO (dB)
CHANNEL Frequency
(MHz) QPSK
23035 701.5 4.62
23095 707.5 4.41
23155 713.5 4.58
SPECTRUM PLOT OF WORST VALUE
5MHz / QPSK

i Keysight Spectrum Analyzer - Power Stat CCDF
1 RF 502 DC [ SENSE:INT] | ALIGN AUTO [ 05:20:53 PMNov 26,2019
Center Freq 701.500000 MHz Center Freq: 701.500000 MHz Radio Std: None
) Trig: Video Counts:780 k/10.0 Mpt
#FGain:Low #Atten: 30 dB

Frequency

Average Power Gaussian
9 100 %

Center Freq

2417 dBm [ 701.500000 MHz
45.66 % at 0dB

10.0 % 3.08 dB

1.0%  3.68dB
01%  462dB
0.01% 512dB
0001% 6.23dB I" Freq Offset
0.0001% —dB | o0.001% oit

Peak 6.75dB
30.92 dBm

0,
0.0001 % 0dB

Info BW 5.0000 MHz
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CHANNEL BANDWIDTH: 10MHz
PEAK TO AVERAGE RATIO (dB)
CHANNEL Frequency
(MHz) QPSK
23060 704 4,73
23095 707.5 4.47
23130 711 4.43

SPECTRUM PLOT OF WORST VALUE

10MHz / QPSK

i Keysight Spectrum Analyzer - Power Stat CCDF

502 DC [ SENSE:INT] | ALIGN AUTO [ 05:21:44 PMNov 26,2019

Center Freq: 704.000000 MHz Radio Std: None

1 RF
Center Freq 704.000000 MHz nter
) Trig: Video Counts:540 k/10.0 Mpt
#FGain:Low #Atten: 30 dB

Gaussian

Average Power
100 %

23.88 dBm
45.24 % at 0dB

10.0 %
1.0%
0.1%
0.01%
0.001 %
0.0001 %

3.16 dB
412 dB
473 dB
5.96 dB
7.20dB

- dB 0.001 %

Peak 7.37 dB
31.25 dBm

0,
0.0001 % 0dB

Info BW 25.000 MHz

L No0.B102, Dazu Chuangxin Mansion, North of
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Frequency

Center Freq
704.000000 MHz

Freq Offset
O Hz
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3.5 BAND EDGE MEASUREMENT

3.5.1 LIMITS OF BAND EDGE MEASUREMENT

The power of any emission outside a licensee's frequency band(s) of operation shall be
attenuated below the transmitter power (P) within the licensed band(s) of operation,
measured in watts, by at least 43 + 10 log (P) dB. Compliance with this provision is
based on the use of measurement instrumentation employing a resolution bandwidth
of 100 kilohertz or greater.

However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's
frequency block, a resolution bandwidth of at least 30 kHz may be employed.

3.5.2 TEST SETUP

COMMUNICATION

SIMULATOR POWER SPLITTER SR SPECTRUM
ANALYZER

10dB ATTENUATION

PAD
EUT
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3

B U

3.5.3 TEST PROCEDURES

a. The EUT was set up for the maximum peak power with LTE link data modulation.
The power was measured with R&S Spectrum Analyzer. All measurements were
done at 2 channels (low and high operational frequency range.).

b. The band edge measurement used the power splitter via EUT RF power
connector between simulation base station and spectrum analyzer.

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)

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 1IMHz. (LTE
bandwidth 15MHz)

h. 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 1IMHz. (LTE
bandwidth 20MHz)

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

LTE BAND 4

Test Report No.: RFP20120028-3

Channel Bandwidth: 1.4MHz QPSK

CHANNEL

B Keysight Spectrum Analyzer - Swept 54

Center Freq 1.710000000 GHz
PNO: Wido
IFGain:Low

Ref Offset 14 dB
Ref 14.00 dBm

i

'ﬂ-v
il
-M«T’JF“TMMW r

.'n.l‘"I"\tﬂ"l'\"rrw*‘"’mlW'

Center 1.710000 GHz
#Res BW 15 kHz

usc

CHANNEL

B Keysight Spectrum Analyzer - Swept 54

Center Freq 1.710000000 GHz
PNO;

IF-Gain:Low

#VBW 51 kHz*

Ref Offset 14 dB
Ref 8.00 dBm

Center 1.710000 GHz

#Res BW 15 kHz #VBW 51 kHz*

usa sTaTUS

BV 7Layers Communications Technology

(Shenzhen) Co. Ltd

Trig: Free Run
#Atten: 20 dB

Wide Trig: Free Run
#Atten: 20 dB

Avg Type: RMS
Avg|Hold:>100/100

Mkr1 1.710 00 GHz
-46.071 dBm

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)

Avg Type: RMS
Avg|Hold:>100/100

Mkr1 1.710 00 GHz

-40.050 dBm

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)

B Keysight Spectrum Analyaer - Swept A

Center Freq 1.755000000 GHz

NO: Wide -y
IFGain:Low

Ref Offset 14 dB.
Ref 14.00 dBm

m‘w“uwﬂ'\.ﬁ‘ﬂwﬁ% .r ”

Center 1.755000 GHz
#Res BW 15 kHz

N Trig: Free Run
#Atten: 20 dB

i WWMN *j"“‘

#VBW 51 kHz*

Avg Type: RMS
Avg|Hold:>100/100

Mkr1 1.755 00 GHz
-39.485 dBm

Frequency

CenterFreq
1.756000000 GHz,

] StartFreq
|| 1.750000000 GHz|

F‘W Uty
" Fr' “W‘W iy

s
**Hmw“.mM‘,.*'«Mw

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)

StopFreq

Center Freq 1.755000000 GHz
PNO:

IFGain:Low

Ref Offset 14 dB.
Ref 8.00 dBm

A *F‘
lIWIMW'IWW!'.'-{\-“M "

Center 1.755000 GHz
#Res BW 15 kHz

m Trig: Fres Run

#VBW 51 kHz*

Avg Type: RMS
AvglHold:>1001100
#Atten: 20 dB
Mkr1 1.755 00 GHz
-36.094 dBm

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)
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Channel Bandwidth: 3MHz QPSK
CHANNEL 19965

(B Keysight Spectrum Analyzer - Swapt 54

20385 1RB

Avg Type: RMS
AvglHold:>1001100

1RB CHANNEL

g ] S8 PM Dec 05, 2018

Center Freq 1.710000000 GHz Avg Type. RMS Center Freq 1.755000000 GHz .
e Trig: Free Run Avg|Hold:>1001100 s BHO: Wide Lpo Trig: Free Run

IFGainiLow __#Atten: 20 dB. . IFGainLow _ #Atten: 20 dB
Mkr1 1.710 00 GHz RefOffset 14 4B Mkr1 1.755 00 GHz

-53.193 dBm Ref 14.00 dBm -44.609 dBm

Ref Offset 14 dB
Ref 14.00 dBm

I
4
P |

Yy

’IW
i m i
LM'JHI;LJ,W iy ,}Imﬂh”l“‘hlw' ”l‘w'\‘"hlﬂ,\'iuw i J“‘HMMWH M‘Jﬂ'\'l ;1“{1\|';IWM

il
Center 1.755000 GHz
Center 1.710000 GHz Span 10.00 MHz .
#Res BW 15 kHz #VBW 51 kHz* Sweep 54.40 ms (1001 pts) #Res BW 15 kHz #VBW 51 kHZ' Sweep 54.40 ms (1001 pts)
usc STATUS!
Full RB

Keysight Spectrum Analyzer - Swept S4
Iy 5
Center Freq 1.710000000 GHz Avg Type: RMS ) Center Freq 1.755000000 GHz
Trig: Free Run Avg|Hold:>100100 PHO: Wide Ly Trig: Free Run Avg|Held:>1001100
IFGain:Low #Atten: 20 dB -
Mkr1 1.755 00 GHz
-34.187 dBm

PNO: Wide
IF Gain:Low #Aten: 20 dB

CHANNEL 19965 Full RB CHANNEL 20385
i ] § - =] Keysight Spectrum Analyzer - Swept S - )

4 Mkr1 1.710 00 GHz y
Ref Offset 14 dB 44.682 dBm gaerrcsrr?uc ::IdBdrﬁ

Ref 8.00 dBm
Center Freq|

I‘""J-;""L,‘ ,VI !11 n
My i I. lﬂH I

4 ;
W FWuLMr‘ﬂh'.ﬂw,\u'%u,r*./,\.fml'. i

W}V Hﬂlllwuﬁ-lh

T
i i

" .”:,‘fw [
]‘WM}'WM;fw_wmhwwJl *

Center 1755000 GHz Span 10,00 MHz
Span 10.00 MHz #Res BW 15 kHz #VBW 51 kHz* Sweep 54.40 ms (1001 pts)

Sweep 54.40 ms (1001 pts)
usc

STATUS

Center 1.710000 GHz
#Res BW 15 kHz #VBW 51 kHz*
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Channel Bandwidth: 5MHz QPSK
CHANNEL 19975 1RB CHANNEL 20375 1RB

Kieysight Spectrum Anshyzer - Swept SA 3 eysight Spectrum Anshyze - Swept SA

B Avg Type: RMS T Frequency X v Type: RMS Frequency
Center Freq 1.710000000 . ! Trig: Free Run AvglHold:>100/100 Center Freq 1.755000000 . W g Frea Fum Aveort 100100
IFGain:Low #Atten: 20 dB ’ IFGain:Low #Atten: 20 dB.

Mkr1 1.710 00 GHz
Ref Offset 14 dB Ref Offset 14 dB
Ref 14,00 dBm -41.204 dBm Ref 14,00 dBm

Center Freq, Center Freq|
1710000000 GHz| 1.765000000 GHz|
StartFreq
| 1.750000000 GHz
Stop Freq
1.760000000 GHz

[

| ¢ 'Y¢ CF Step
L # 1.000000 MHz|

i V‘V‘.'*‘.l ik i f
: J“ “‘]Jmﬂ * i " | ’{l“ " Men
'Wﬁmm|i|-w¢Plh'1L“¢H.m\.I&.&‘*““‘“'-M‘W "rm MH s H‘IWﬂh‘\pﬂd'fwmlw.ﬁwl‘Tl'IJ'.ilerWmﬂ'

Center 1.710000 GHz Span 10.00 MHz Center 1.755000 GHz Span 10.00 MHz
#Res BW 15 kHz #VBW 51 kHz* Sweep 54.40 ms (1001 pts) #Res BW 15 kHz #VBW 51 kHz* Sweep 54.40 ms (1001 pts)|

= STATUS. = STATUS.

CHANNEL 19975 Full RB CHANNEL 20375 Full RB
i - [ = = el

Mkr1

Kieysight Spectrum Anshyzer - Swept SA eysight Spectrum Anshyze - Swept SA

K Avg Type: RMS B Frequency X g Type: RMS Frequency
Center Freq 1.710000000 . ! Trig: Free Run Avg|Hold:>100/100 Center Freq 1.755000000 . . R
IFGain:Low #Atten: 20 dB ’ IFGain:Low #Atten: 20 dB.

Mkr1 1.710 00 GHz| Mkr1 00 GHz| LU
Ref 5,00 dBm -40.124 dBm Ref 500 dBm -34.685 dBm

Center Freq|
1.765000000 GHz|
r'r"‘\r' ""'1{#'11 sabado | |"’W‘I,'\\"*‘ﬂ .

‘ | StartFreq
| | ‘ L 1.750000000 GHz|

|
/ \
/

: I'Ulmi_. ‘ﬂuﬂ‘ 1 |\M\ J
.

.y oo iy
. M L"ﬂ h w*,ll'wu : lI”‘|‘ ﬂwu["‘l"m‘l"‘“' b “ ll ]
Mfmﬂt.‘ bl ;‘lﬂk,»*u-*“ b 4'#;;%%

Center 1.710000 GHz Span 10.00 MHz Center 1.755000 GHz Span 10.00 MHz
#Res BW 15 kHz #VBW 51 kHz* Sweep 54.40 ms (1001 pts) #Res BW 15 kHz #VBW 51 kHz* Sweep 54.40 ms (1001 pts)|

= STATUS. = STATUS.

L No0.B102, Dazu Chuangxin Mansion, North of Tel: +86 755 8869 6566
BV 7Layers Communications Technology . . )
Beihuan Avenue, North Area, Hi-Tech Industrial Park, | Fax: +86 755 8869 6577
(Shenzhen) Co. Ltd . ) .
Nanshan District, Shenzhen, Guangdong, China Email: customerservice.sw@bureauveritas.com

Page 62 of 114 Report Version 1


mailto:customerservice.sw@bureauveritas.com

BUREAU
VERITAS

Test Report No.: RFP20120028-3

Channel Bandwidth: 10MHz QPSK

CHANNEL

Keysight Spectrum Anahyzer - Swept SA

Center Freq 1.710000000 GHz
i0:
1FGa

Ref Offset 14 dB
Ref 14,00 dBm

1
e
,md.r,'liﬁ@kmﬁ-&"-ﬂ‘“ ruﬁ f

Center 1.71000 GHz
#Res BW 15 kHz

Keysight Spectrum Anahyzer - Sevept SA

ﬁhlhm.-.wfh .

20000

Avg Type: RMS

oot g Trig: Free Run Avg|Hold:»100100
iniLow *_ #Atten: 20dB. |
MKkr1 1.710 00 GHz
-52.124 dBm

1

FER
FW Hml'lﬂ"-‘Mﬂff{hli,ww“,n‘p“t

Span 20.00 MHz

#VBW 51 kHz* Sweep 108.8 ms (1001 pts)|

Center Freq 1.710000000 GHz Avg Type: RMS

Ref Offset 14 dB
Ref 8.00 dBm

NG: Wide )
17 Gain:Low

% Trig: Free Run
#Atten: 20 dB.

Avg|Hold:>100/100

Center Freq 1.755000000 GHz )
‘PNO: Fast Ly Trig: Free Run
IF Gair #Atten: 20 dB

Ref Offset 14 dB
Ref 14.00 dBm

i

Center 1.75500 GHz

#Res BW 15 kHz #VBW 51 kHzZ*

Avg Type: RMS

Trig: Free Run

] AvglHeld:>100!
" gAten: 20 dB

NO: Fast (
IFGain:Low

Ref Offset 14 dB

Ref 8.00 dBm

Avg Type: RMS
Avg|Hold:>1001100

201
Mkr1 1.755 00 GHz m
-53.190 dBm

Frequency

Center Fres
1.766000000 GHz,
StartFreq

1.745000000 GH:
Stop Freq|
1.765000000 GHz,

q
2

Wllr‘h"““l"l'f-"’f"i'll'l.'l-L"J\w.h"'-nu«ww-".!.m

Span 20.00 MHz

Sweep 108.8 ms (1001 pts).

Frequency

550 201
100 m
-40.077 dBm

nﬂ‘w#l‘l'fl.w'

!
MJII F-M‘Mﬁ'.-"lﬁ"“%'m%

Center 1.710000 GHz
#Res BW 15 kHz

Span 10.00 MHz

#VBW 51 kHz* Sweep 54.40 ms (1001 pts)|

No0.B102, Dazu Chuangxin Mansion, North of
Beihuan Avenue, North Area, Hi-Tech Industrial Park,
Nanshan District, Shenzhen, Guangdong, China
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Center Freq
1.765000000 GHz,
.w‘f"f'} .
StartF
! 1.745000000 GHz
/ StopF
f 1765000000 GHz

by, \ ‘4‘;". I
MM"WHful'ﬂwwwW Wﬂlﬂw‘p lt
Wit g

Span 20.00 MHz
Sweep 108.8 ms (1001 pts)

Center 1.75500 GHz

#Res BW 15 kHz #VBW 51 kHz*
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LTE BAND 4

Channel Bandwidth: 15MHz QPSK
CHANNEL 20025 1RB CHANNEL

B Keright Spectrum Anabyaer - Swept S el | B evsi Spectrum Ansbeer - Swapt 54

20325 1 RB

Center Freq 1.710000000 GHz i Avg Type: RMS Frequency Center Freq 1.755000000 GHz i Avg Type: RMS
t Cp! 17ig: FreeRun Avg|Hold: B8/100 : Fast gy 17i0: FreeRun Avg|Hold:>100/100
||:5,,m Luw #Atten: 20 dB \FGam Luw #Atten: 20 dB

o Mkr1 1.710 00 GHz .
Ref Offset 14 dB Ref Offset 14 dB
Ref 14.00 dBm -48.773 dBm Ref 14.00 dBm

1.710000000 GHz, 1.765000000 GHz

f | ‘fm | S
o el ) | Mg 11 y
wn«wuﬁnﬂlu.u.wﬂd.mm;num-‘dhHM'WM M‘mlWJMM‘wﬁll\lll| %}ﬁq} ﬂr mjll}[hl,','rlﬂlll#ﬁ!'%% wﬂ'ﬂf "'W‘""“.m

e

Center 1.71000 GHz Span 30.00 MHz Center 1.75500 GHz Span 30.00 MHz
#Res BW 15 kHz #VBW 51 kHz* sweep 163.2 ms (1001 pts) #Res BW 15 kHz #VBW 51 kHz* Sweep 163.2 ms (1001 pts)

CHANNEL 20025 FuII RB CHANNEL 20325 Full RB

BN Keysight Spectrum Ansbyzar - Swept S4 == || fm\gwﬁcmmm&nmu Swept 54
N 06,00:03 PM Nov 26, 2019 oS 0 I
Center Freq 1.710000000 GHz . Avg Type: RMS e Al Center Freq 1.755000000 GHz ) Avg Type: RMS
0 Trig: Free Run wg|Mold: rrast (o Trig: Free Run vgiHold:
PNO: Wide Ly 170: FreeRs Avg|Hold:>100100 'PNO: Fast Gy TTIG: FreeR Avg|Hold:>100/100
IFGain-Low #Atten: 20 dB |FGain:Low #Atten: 20 dB

& Mkr1 1.710 00 GHz 5 Mkr1 1.755 00 GHz
Ref Offset 14 dB Ref Offset 14 dB
of 8.00 -42.991 dBm Ref £.00 dEm -37.536 dBm

Ref 8.00 dBm

1.710000000 GHz, 1.765000000 GHz

J " “ I y
m wﬂ mﬂ}mh i +r'l l|i W“m‘llw n{iﬁﬁ-ﬂ%ﬂ‘],m‘ T .
s W

Center 1.710000 GHz Span 10.00 MHz Center 1.75500 GHz Span 30.00 MHz
#Res BW 15 kHz #VBW 51 kHz* Sweep 54.40 ms (1001 pts) #Res BW 15 kHz #VBW 51 kHz" Sweep 163.2 ms (1001 pts)
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Channel Bandwidth: 20MHz QPSK

CHANNEL

Keysight Spectrum Anahyzer - Swept SA

Center Freq 1.710000000 GHz
PNO: Fast Ly
I Gain:Low

) Trig: Free Run
#Atten: 20 dB.

Ref Offset 14 dB
Ref 14,00 dBm

m,.__.,*M.m;ﬁm,wwﬂammml*'l

Center 1.71000 GHz

#Res BW 15 kHz #VBW 51 kHz*

Keysight Spectrum Anshyzer - Savept SA
Center Freq 1.710000000 GHz
NO: Wide Ly

IF Gain:Low #Anen: 20 dB

Ref Offset 14 dB
Ref 8.00 dBm

g gl
™

Center 1.710000 GHz

#Res BW 15 kHz #VBW 51 kHz*

BV 7Layers Communications Technology

(Shenzhen) Co. Ltd

20050

% Trig: Free Run

1RB

1 04:46:39 PHDec
Avg Type: RMS
AvglHold: 77/100

Mkr1 1.710 GU GHz
-5

Span 40.00 MHz
Sweep 217.6 ms (1001 pts)|

Avg Type: RMS
Avg|Hold:>100/100

Mkr1 1.710 00 GHz
-53.716 dBm

b
;
"“"'FJ-*\I.'A ,

M"‘M\;,.lq -

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)|

CHANNEL

KepigeSpacvom A St S
Center Freq 1.755000000 GHz
IfGSn‘luw )

Ref Offset 14 dB
Ref 14.00 dBm

|
v‘”ﬁ‘m il vww ‘

Center 1.75500 GHz
#Res BW 15 kHz

NO: Fast .
IFGain:Low

Ref Offset 14 dB
Ref 8.00 dBm

Center 1.75500 GHz
#Res BW 15 kHz

No0.B102, Dazu Chuangxin Mansion, North of

Beihuan Avenue, North Area, Hi-Tech Industrial Park,

Nanshan District, Shenzhen, Guangdong, China
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20300

' gatten: 20 B

#VBW 51 kHzZ*

= gAten: 20 0B

#VBW 51 kHz*

) Avg Type: RMS

Trig: Free Run Avg|Hold: 86/100
Mkr1 1.755 00 GHz
-59.374 dBm

a‘mm

oo b sosrs s i ot 355t e st

Span 40.00 MHz
Sweep 217.6 ms (1001 pts),

7 06:03:07 M Nov 26, 2010
Avg Type: RMS TRM

Trig: Free Run AvglHold:>1001100

Mkr1 1.755 00 GHz

-38.246 dBm

I StartFreq
35000000 GHz,
StopFreq|

m'r MA rthrw.w vl

Span 40.00 MHz
Sweep 217.6 ms (1001 pts).
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LTE BAND 12

Test Report No.: RFP20120028-3

Channel Bandwidth: 1.4MHz

CHANNEL 23017

Keysight Spectrum Anahyzer - Sevept SA

Center Freq 699.000000 MHz B <o FreeRun

PNO: Wide Ly
IFGain:Low __#Aften: 20 dB

Ref Offset 14 dB
Ref 14,00 dBm

la

st

Center 699,000 MHz

#Res BW 15 kHz #VBW 51 kHz*

Keysight Spectrum Anahyzer - Swept SA

Center Freq 699.000000 MHz
PNO: Wide (50 1rig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 14 dB
Ref 14,00 dBm

I
Lt
lr-' rﬁ-,‘;\oﬂlwl

1

'
f\\‘."llﬁ*ﬂ'*'"

WMMT{,IWJ‘MHImﬁ“flrrlw}lﬁﬂllwm

Center 699.000 MHz

#Res BW 15 kHz #VBW 51 kHz*

BV 7Layers Communications Technology
(Shenzhen) Co. Ltd

Avg Type: RMS
Avg|Hold:>100/100

Y S

Center Freq 716.000000 MHz
PNO: Wide Lyt
IF Gain:Low

Ref Offset 14 dB
Ref 14.00 dBm

Center 716.000 MHz
#Res BW 15 kHz

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)|

Avg Type: RMS
AvglHold:>100100

Ref Offset 14 dB
Ref 14.00 dBm

i “‘I'HM' h

b
Pf Ivli-‘l!l["wﬂ[

Center 716.000 MHz
#Res BW 15 kHz

Span 10.00 MHz

Sweep 54.40 ms (1001 pts) #VBW §1

No0.B102, Dazu Chuangxin Mansion, North of
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Trig: Free Run
#Atten: 20 dB

#VBW 51 kHz*

V Trig: Free Run
#Atten: 20 dB

- Frequency
Center Freq
716.000000 MHz,
StartFreq
StopFreq
721.000000 MHz,

Avp Type: RMS
Avg|Hold:>100/100

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)

Avg Type: RMS
Avg|Hold:>1001100

Span 10.00 MHz

kHz* Sweep 54.40 ms (1001 pts).
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Channel Bandwidth: 3MHz

CHANNEL

Keysight Spectrum Anahyzer - Swept SA

Marker 1 699.000000000 MHz
PNO:

ide
IFGain:Low

Avg Type: RMS
Te Trig: FreeRun Avg|Hald:>1001100
#Aten: 20 4B

Ref Offset 14 dB
Ref 14.00 dBm

i "M‘ ',]
e

Center 699.000 MHz
#Res BW 15 kHz

Span 10,00 MHz

#VBW 51 kHz* Sweep 54.40 ms (1001 pts)

Keysight Spectrum Anahyaer - Swept SA

Center Freq 699.000000 MHz
D

Avg Type: RMS
Wide Cp) Trig: Free Run Avg|Hold:>100100
IFGain:Low __ #Atten: 20 48

Mkr1 699.00

p— z
Ref Offset 14 0B 40,913 dBm

Ref 14.00 dBm

iowy i ™

Center 699,000 MHz Span 10.00 MHz
#Res BW 15 kHz #VBW 51 kHz* Sweep 54.40 ms (1001 pts)

=3 sTaTUz

Center Freq 716.000000 MHz
or e e

IFGain:Low

Ref Offset 14 dB
Ref 14.00 dBm

Center 716.000 MHz
#Res BW 15 kHz

Keysight Spectrum Anahyaer - Swept SA

Center Freq 716.000000 MHz
G

: Wide Ly
IFGain:Low

Ref Offset 14 dB
Ref 14.00 dBm

Center 716.000 MHz
#Res BW 15 kHz

=3

#VBW 51 kHz*

Wie (g Trig: FreeRun
#Atten: 20 dB

#VBW 51 kHz*

1RB

Avg Type: RMS
AvglHold:>100/100

Mkr1 716
-39.2

i

i "
il ki P

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)

23025 Full R CHANNEL 23165 Full RB

Avg Type: RMS
AvglHold:>100/100

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)

STATUS.
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Channel Bandwidth: 5MHz

CHANNEL

Keyzight Spectrum Analyze: - Swept S

Center Freq 699.000000 MHz

'PRO: Wide Ly Trig: FreeRun
IFGain:Low

#Anen: 20 dB

Ref Offset 14 dB
Ref 14.00 dBm

=

Lot H:-‘?
[#plwiJ"fﬂW'rWHF\'MI\{*Wl{f’\ i

Center 699.000 MHz
#Res BW 15 kHz

=

#VBW 51 kHz*

23035

Avg Type: RMS
Avg|Hold:>100/100

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)

STATUS

CHANNEL

#Res BW 15 kHz

CHANNEL

Keyight Spectum Analye: - Snept SA
Center Freq 699.000000 MHz

TR0 Wide Gy Trig: FreeRun

#Atten: 20 dB

IFGain:Low

Ref Offset 14 dB
Ref 14.00 dBm

f

L h ._melfm
U“WWu‘\'~J’W‘Fs‘ﬁl,'wy-lj.f., N

Center 699.000 MHz
#Res BW 15 kHz

=

#VBW 51 kHz"

23035

Full RB

(===

Avg Type: RMS Frequency

Avg|Hold:>100/100
-39.368 dBm
Center Freq
T 639.000000 MHz
StartFreq
(BB 654.000000 MHz
{ Stop Freq|
Il 704.000000 MHz
CF Step

1.000000 MHz
Man

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)

STATUS

CHANNEL

Center Freq 716,000000 MHz

BV 7Layers Communications Technology

(Shenzhen) Co. Ltd
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23155 1RB

Avg Type: RMS
Trig: Free Run Avg|Hold:>100/100

PNO: Wide )
@Atten: 20 dB

IFGain:Low
Mkr1 00 MHz

Ref Offset 14 dB
ef Offse -40.943 dBm

Ref 14.00 dBm

Stop Freq|
721000000 MHz

A

‘"wt, lq,h"f;l‘ ! |
i Wﬂww.fmewmww

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)

Center 716.000 MHz
#VBW 51 kHz*

23155 Full RB

Keysight Spectrum Analyzer - Suwept 54

Avg Type: RMS

Trig: Free Run AvglHeld:>100/100

o Cp)
@Atten: 20 dB

Mkr1 716.00 MHz

Ref Offset 14 dB
-32.475 dBm

Ref 14.00 dBm

N

[

4 I

S

‘1

J
|

'H”ﬁ

Center 716.000 MHz
#Res BW 15 kHz

Span 10.00 MHz

#VBW 51 kHz* Sweep 54.40 ms (1001 pts)
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Channel Bandwidth:

10MHz

CHANNEL

Keysight Spectrum Anahyzer - Swept SA

Center Freq 699.000000 MHz
0: Fast Ly
I Gain:Low
Ref Offset 14 dB
Ref 14,00 dBm

hMnr.l.‘{..mll.lmmmMlymr )

Center 699.00 MHz
#Res BW 15 kHz

Keysight Spectrum Anshyzer - Savept SA
Center Freq 699.000000 MHz
0: Wide Ly
IF Gain:Low
Ref Offset 14 dB
Ref 14,00 dBm

M 4 J| wr‘

Center 699.000 MHz
#Res BW 15 kHz

) Trig: Free Run

i
4 W ﬁ!ﬁw

#VBW 51 kHz*

% Trig: Free Run

\W W“

#VBW 51 kHz*

23060

Avg Type: RMS
Avg|Hold:>1001100
#Atten: 20 dB.

-41.897 dBm

il
Y

W [ MW

Span 20.00 MHz
Sweep 108.8 ms (1001 pts)|

Avg Type: RMS
Avg|Hold:>100/100
#Arten: 20 dB

Mkr1 699.00 MHz
-45.104 dBm

[”4“""”""\11'

'%\Jﬂwuw | '
H |

Span 10.00 MHz
Sweep 54.40 ms (1001 pts)|
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Mkr1 698.68 MHz

.h'*"‘\"“\k Hll‘" M‘I ! Auto

S8\ Trig: Free Run
#Atten: 20 dB

Ref Offset 14 dB
Ref 14.00 dBm

Center 716.00 MHz

#Res BW 15 kHz #VBW 51 kHzZ*

SO Ta o Trlg: FreeRun
IFGain:Low #Atten: 20 dB

Ref Offset 14 dB
Ref 14.00 dBm

| .'W"-y"v‘

*n'

Center 716.00 MHz

#Res BW 15 kHz #VBW 51 kHz*

l '”1 -‘ f b
vl MY AL T

Span 20.00 MHz
Sweep 108.8 ms (1001 pts)

Avg Type: RMS
Avg|Hold:>1001100

Mkr1 716.12 M
4‘3 891 dBm

""'{l""%'wll\]lq'l‘\l‘ﬁ'l‘# Ml

ul

Span 20.00 MHz
Sweep 108.8 ms (1001 pts).

Avp Type: RMS
Avg|Hold:>100/100
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3.6 CONDUCTED SPURIOUS EMISSIONS

3.6.1 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 log10(P) dB. The limit of emission
equal to —13dBm

3.6.2 TEST PROCEDURE

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

b. Measuring frequency range is from 30 MHz to 19.1GHz for WCDMABand 4 & LTE
Band 4. 10dB attenuation pad is connected with spectrum. RBW=1MHz and
VBW=3MHz are used for conducted emission measurement.

3.6.3 TEST SETUP

COMMUNICATION

SIMULATOR POWER SPLITTER SR SPECTRUM
ANALYZER

10dB ATTENUATION

PAD
EUT
L No0.B102, Dazu Chuangxin Mansion, North of Tel: +86 755 8869 6566
BV 7Layers Communications Technology . . )
Beihuan Avenue, North Area, Hi-Tech Industrial Park, | Fax: +86 755 8869 6577
(Shenzhen) Co. Ltd . . .
Nanshan District, Shenzhen, Guangdong, China Email: customerservice.sw@bureauveritas.com

Page 70 of 114 Report Version 1


mailto:customerservice.sw@bureauveritas.com

Test Report No.: RFP20120028-3

3.6.4 TEST RESULTS

LTE BAND 4

1.4MHz / QPSK

CHANNEL 19957 CHANNEL 20175

FREQUENCY RANGE : 30MHz~18.0GHz FREQUENCY RANGE : 30MHz~18.0GHz

B eynigh Spectrum Aralyaer - Swept 34 2| o (el | B Cersigh Spectrum Analyzer - Swept 54
L L

Stz Avg Type: Log-P
Start Freq 30.000000 MHz p——— A::\H:E; Lo Eay

\Femiow T #Amen: 30 dB
Auto Tu - > Auto Tune,

Ref Offset 14 dB.

Ref 34.00 dBm
Center Freq|
9.015000000 GHz |
StartFreq
30.000000 MHz

Stop Freq)

|| 18.000000000 GHz|

CFStep
1.797000000 GHz| 1.797000000 GHz|

Auto Man
FreqOffset|
OHz|

Start 30 MHz Stop 18.000 GHz Start 30 MHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|

Avg Type: Log-Pwr Frequency
Trig: Free Run Avg[Hold: 47100
#Atten: 30 dB

Start Freg 30.000000 MHz

: Fast
IFGainiLow

Ref Offset 14 dB. Mkr1

Ref 34.00 dBm

30.000000 MHz|

Center Freq|
9.015000000 GHz |
StartFreq
Stop Freq)

CHANNEL 20393
FREQUENCY RANGE : 30MHz~18.0GHz

[ s Spectrum Analyzer- Srept 4
L

Start Freg 30.000000 MHz Avg Type: Log-Pur Frequency

e o —
PNO: Fast Trig: Free Run Avg|Hold: 54/100
IFGain-Low © #Anen: 30 dB
. Auto Tune|
Ref Offset 14 dB. Mkr1 z
Ref 34.00 dBm
Center Freq|
9015000000 GHz|
StartFreq
30.000000 MHz
Stop Freq)
|| 18.000000000 GHz|

CFStep
1.797000000 GHz|

Auto Man

FreqOffset|
0Hz|

Start 30 MHz Stop 18.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|
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3MHz / QPSK
CHANNEL 19965 CHANNEL 20175
FREQUENCY RANGE : 30MHz~18.0GHz FREQUENCY RANGE : 30MHz~18.0GHz

BN ceyniara Spectrum Arayzer - Suwept S4 |-l lll | BN Kt Spectmum Ansbyzer - Swept S piren =
14524360

Start Freq 30.000000 MHz Avg Type: Log-Pur Y Start Freq 30.000000 MHz Avg Type: Log-Pur Y

PNO: Fast Ly TriG: FreeRun AvglHold: »1001100 PN, rat B! Trig: Free Run AvglHold: 641100
\FGainiow *#Atten: 30 6B \Foainlow " #Atien: 30 dB
R —— Auto Tune| - > Auto Tut
o Mkr1 14.157 8 GHz Ref Offset 14 48 Mir1 7
Ref 34.00 dBm .930 dBm Ref 34.00 dBm -31.
Center Freq| Center Fi
.015000000 GHz| .015000000 GHz|
Stop Fi

ne|
req
StartFreq StartFreq
30.000000 MHz 30.000000 MHz
req

|| 18.000000000 GHz|

Start 30 MHz Stop 18.000 GHz Start 30 MHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|

CHANNEL 20385
FREQUENCY RANGE : 30MHz~18.0GHz

BN s Spectnum Ansbyzer - Swept 4

-
Start Freq 30.000000 MHz JAvg Type: Log-Pwr Frequency

PNO: Fast Trig: Free Run Avg|Hold: 534100
IFGain-Low © #Anen: 30 dB
7 Auto Tune|
Ref Offset 14 dB.
Ref 34.00 dBm
Center Freq|
9.015000000 GHz |
StartFreq
30.000000 MHz

Start 30 MHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|
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5MHz / QPSK
CHANNEL 19975 CHANNEL 20175
FREQUENCY RANGE : 30MHz~18.0GHz FREQUENCY RANGE : 30MHz~18.0GHz

BN ceyniara Spectrum Arayzer - Suwept S4 |-l lll | BN Kt Spectmum Ansbyzer - Swept S piren =

Start Freq 30.000000 MHz Avg Type: Log-Pur Start Freq 30.000000 MHz Avg Type: Log-Pur Y

PNO: Fast g Trig: FreeRun Avg|Hold: 74/100 PNO: Fast g Trig: FreeRun Avg|Hold: 45100
\FGain-Low *_#Amen: 30 dB \FGain-Low *_#Amen: 30 dB
4 3 - - Auto
Ref Offset 14 dB ‘ Ref Offset 14 dB
Ref 34.00 dBm -63 Ref 34.00 dBm
Cents

Tu
erFi
9015000000 GHz|
Stop Fi

ne|

req

StartFreq
30.000000 MHz

req

|| 18.000000000 GHz|

CFStep
GHz|

Man|

FreqOffset|
0Hz|

Start 30 MHz Stop 18.000 GHz Start 30 MHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|

CHANNEL 20375
FREQUENCY RANGE : 30MHz~18.0GHz

BN s Spectnum Ansbyzer - Swept 4

Avg Type: Log-Pwr
Trig: Free Run AvglHold: 851100
#Anen: 30 dB

o .
Start Freq 30.000000 MHz

PNO: Fast
IFGainiLow

Ref Offset 14 dB.
Ref 34.00 dBm

Start 30 MHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|
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10MHz / QPSK
CHANNEL 20000 CHANNEL 20175
FREQUENCY RANGE : 30MHz~18.0GHz FREQUENCY RANGE : 30MHz~18.0GHz

BN ceyniara Spectrum Arayzer - Suwept S4 |-l lll | BN Kt Spectmum Ansbyzer - Swept S piren =

5 145 5
K . F : Frequency
Avg Type: Log-Pur Avg Type: Log-Pur
Start Freq 30.000000 MHz — Trig: Free Run Av:\H:IF:; Laad Start Freq 30.000000 MHz — Trig: Free Run Av:\H:IF:; 1
IFGain-Low © #Anen: 30 dB IFGain-Low © #Anen: 30 dB
4 2 14 CHz Auto Tune| 3 z Auto
Ref Offset 14 d8 Mkr1 3.148 0 GHz Ref Offset 14 dB.
Ref 34.00 dBm -806 dBm Ref 34.00 dBm
Cents

Center Freq|
9.015000000 GHz |
StartFreq
30.000000 MHz

ne|

req

StartFreq
30.000000 MHz

req

|| 18.000000000 GHz|

CFStep
GHz|

Man|

FreqOffset|
0Hz|

Tu
erFi
9015000000 GHz|
Stop Fi

Start 30 MHz Stop 18.000 GHz Start 30 MHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|

CHANNEL 20350
FREQUENCY RANGE : 30MHz~18.0GHz

BN s Spectnum Ansbyzer - Swept 4

-
Start Freq 30.000000 MHz JAvg Type: Log-Pwr Frequency

PNO: Fast Trig: Free Run Avg|Hold: 56/100
IFGain-Low © #Anen: 30 dB
7 Auto Tune|
Ref Offset 14 dB.
Ref 34.00 dBm
Center Freq|
9.015000000 GHz |
StartFreq
30.000000 MHz

Start 30 MHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|

L No0.B102, Dazu Chuangxin Mansion, North of Tel: +86 755 8869 6566
BV 7Layers Communications Technology . . )
Beihuan Avenue, North Area, Hi-Tech Industrial Park, | Fax: +86 755 8869 6577
(Shenzhen) Co. Ltd . ) .
Nanshan District, Shenzhen, Guangdong, China Email: customerservice.sw@bureauveritas.com

Page 74 of 114 Report Version 1


mailto:customerservice.sw@bureauveritas.com

Test Report No.: RFP20120028-3

15MHz / QPSK
CHANNEL 20025 CHANNEL 20175
FREQUENCY RANGE : 30MHz~18.0GHz FREQUENCY RANGE : 30MHz~18.0GHz

BN ceysigrn Spectrum Ansbyzes - Swept 4 (e BN ceysigrn Spectrum Ansbyzes - Swept 4
L

I 5 -

Avg Type: Log-Pwr Avg Type: Log-Pwr
Start Freq 30.000000 MHz Trig: Free Run Av:\H:IF:; ujfmw Start Freq 30.000000 MHz Trig: Free Run Av:\H:IF:; .,ffmw
#Anen: 30 4B #Anen: 30 4B

PNO: Fast PNO: Fast
IFGainiLow IFGainiLow

Ref Offset 14 dB. Micr1 ve . Ref Offset 14 dB.
Ref 34.00 dBm 8 Ref 34.00 dBm

Start 30 MHz Stop 18.000 GHz Start 30 MHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|

CHANNEL 20325
FREQUENCY RANGE : 30MHz~18.0GHz

BN s Spectnum Ansbyzer - Swept 4

-
Start Freq 30.000000 MHz JAvg Type: Log-Pwr Frequency

PNO: Fast Trig: Free Run Avg|Hold: 801100
IFGain-Low © #Anen: 30 dB
Auto Tune|
Ref Offset 14 dB.
Ref 34.00 dBm
Center Freq|
9.015000000 GHz |
StartFreq
30.000000 MHz

Start 30 MHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|
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20MHz / QPSK
CHANNEL 20050 CHANNEL 20175
FREQUENCY RANGE : 30MHz~18.0GHz FREQUENCY RANGE : 30MHz~18.0GHz

BN ceyniara Spectrum Arayzer - Suwept S4 |-l lll | BN Kt Spectmum Ansbyzer - Swept S piren =

Start Freq 30.000000 MHz Avg Type: Log-Pur Start Freq 30.000000 MHz Avg Type: Log-Pur Y

PHO: Fast e Trig: Free Run AvglHold: 831100 PN, rat B! Trig: Free Run AvglHold: 52100
\FGainow | #Amen: 30 9B IFGain-Low * #Aten: 30 4B
e - 4 Auto Tul
Ref Offset 14 dB. « z Ref Offset 14 dB. Mkr1 z
Ref 34.00 dBm 778 Ref 34.00 dBm -
Center Fi
9015000000 GHz|
Stop Fi

ne|

req

StartFreq
30.000000 MHz

req

|| 18.000000000 GHz|

CFStep
GHz|

Man|

FreqOffset|
0Hz|

Start 30 MHz Stop 18.000 GHz Start 30 MHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|

CHANNEL 20300
FREQUENCY RANGE : 30MHz~18.0GHz

BN s Spectnum Ansbyzer - Swept 4

Avg Type: Log-Pwr
Trig: Free Run AvgHold: 421100
#Anen: 30 dB

o .
Start Freq 30.000000 MHz

PNO: Fast
IFGainiLow

Ref Offset 14 dB.
Ref 34.00 dBm

Start 30 MHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.67 ms (20000 pts)|
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LTE BAND 12

1.4MHz / QPSK

CHANNEL 23017 CHANNEL 23095

FREQUENCY RANGE : 30MHz~7.2GHz FREQUENCY RANGE : 30MHz~7.2GHz

BN ceyniara Spectrum Arayzer - Suwept S4 |-l olll | BN Kt Spectmum Ansbyzer - Swept S piren =

‘Start Freq 30000000 MHz Avg Type: Log-Pur i ‘Start Freq 30000000 MHz Avg Type: Log-Pur Y

PNO: Fast Lyt 17ig: Free Run Avg|Hold: 701100 PNO: Fast g Trig: FreeRun Avg|Hold: 54100
IFGainsLow *_ #Auen: 30 4B IFGainsLow *_ #Auen: 30 4B
Ref Offset 14 dB. r 41 z Ref Offset 14 dB. Mkr1 1.416 0 GHz
Ref 34.00 dBm Ref 34.00 dBm - dBm
C
3515000000 GHz|
StartFreq
30.000000 MHz,

Auto Tune|
enter Freq|
StartFreq

30.000000 MHz

Stop Freq) Stop Freq)

| 7200000000 GHz| || 7.200000000 GHz|
CF Step CF Step
717.000000 MHz| 717.000000 MHz|
Man Man

FreqOffset

0 Hz|

Start 30 MHz Stop 7.200 GHz Start 30 MHz Stop 7.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts)

CHANNEL 23173
FREQUENCY RANGE : 30MHz~7.2GHz

BN ey Spectmum Ansbyzer - Swept 4

Avg Type: Log-Pwr
PNO: Fast g Trig: FreeRun AvgHold:>1001100
IFGain-Low © #Anen: 30 dB

‘Start Freq 30.000000 MHz

Ref Offset 14 d8 8 GHz
Ref 34.00 dBm 944 dBm

Start 30 MHz Stop 7.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts)
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3MHz / QPSK
CHANNEL 23025 CHANNEL 23095
FREQUENCY RANGE : 30MHz~7.2GHz FREQUENCY RANGE : 30MHz~7.2GHz

BN ceysigrn Spectrum Ansbyzes - Swept 4 (e BN ceysigrn Spectrum Ansbyzes - Swept 4

K Avg T Log-Pwr - K Avg T Log-Pwr
Start Freq 30.000000 MHz _ — Av:\H:IF:; LogPw Start Freq 30.000000 MHz — T Av;Hglf,',|;g,1ﬂ‘;

IFGain-Low © #Anen: 30 dB IFGain-Low © #Anen: 30 dB

Ref Offset 14 dB. r . - - Ref Offset 14 dB.
Ref 34.00 dBm - Ref 34.00 dBm

StartFreq
30.000000 MHz
Stop Freq)

|| 7.200000000 GHz|
CF Step
717.000000 MHz|
Man

FreqOffset

0 Hz|

Start 30 MHz Stop 7.200 GHz Start 30 MHz Stop 7.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts)

Mikr1 1.4

CHANNEL 23165
FREQUENCY RANGE : 30MHz~7.2GHz

BN ey Spectmum Ansbyzer - Swept 4

‘Start Freq 30.000000 MHz Avg Type: Log-Pwr Frequency

PNO: Fast Trig: Free Run Avg|Hold: 511100
IFGain-Low © #Anen: 30 dB
4G Auto Tune|
Ref Offset 14 dB.
Ref 34.00 dBm
Center Freq|
3615000000 GHz|
StartFreq
30.000000 MHz

Start 30 MHz Stop 7.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts)
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5MHz / QPSK
CHANNEL 23035 CHANNEL 23095
FREQUENCY RANGE : 30MHz~7.2GHz FREQUENCY RANGE : 30MHz~7.2GHz

BN ceysigrn Spectrum Ansbyzes - Swept 4 (e BN ceysigrn Spectrum Ansbyzes - Swept 4

k Avg Type: Log-Pur X s Avg Type: Log-Pur
Start Freq 30.000000 MHz — Trig: Free Run AaaLE g0 Start Freq 30.000000 MHz — Trig: Free Run AebaLE a0
IFGainsLow *_ #Auen: 30 4B IFGainsLow *_ #Auen: 30 4B

Ref Offset 14 dB rl 1.4 GHz RefOffset 14 dB Mkr1 1.4
Ref 34.00 dBm 5 Ref 34.00 dBm -

Start 30 MHz Stop 7.200 GHz Start 30 MHz Stop 7.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts)

CHANNEL 23155
FREQUENCY RANGE : 30MHz~7.2GHz

BN ey Spectmum Ansbyzer - Swept 4

‘Start Freq 30.000000 MHz Avg Type: Log-Pwr Frequency

U5:29:17 PN NGV 26,20
PNO: Fast Trig: Free Run Avg|Hold: 84100
IFGain-Low © #Anen: 30 dB
GHz Auto Tune|
Ref Offset 14 dB.
Ref 34.00 dBm 019 dBm
Center Freq|
3615000000 GHz|
StartFreq
30.000000 MHz

Start 30 MHz Stop 7.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts)
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10MHz / QPSK
CHANNEL 23060 CHANNEL 23095
FREQUENCY RANGE : 30MHz~7.2GHz FREQUENCY RANGE : 30MHz~7.2GHz

BN ceysigrn Spectrum Ansbyzes - Swept 4 (e BN ceysigrn Spectrum Ansbyzes - Swept 4

‘Start Freq 30.000000 MHz Avg Typs: Log-Pwr Y ‘Start Freq 30.000000 MHz Avg Typs: Log-Pwr

PNO: Fast Ly TriG: FreeRun AvglHold: »1001100 PN et B! Trig: Free Run AvglHold: 741100
IFGain-Low © #Anen: 30 dB IFGain-Low © #Anen: 30 dB

11417 1 GHx Auto Tune| -

Ref Offset 14 dB. Mkr1 1.417 1 GHz Ref Offset 14 dB. Mkr1 1

Ref 34.00 dBm dBm Ref 34.00 dBm -
Center Freq|
3515000000 GHz|
StartFreq
30.000000 MHz,
Stop Freq)
| 7200000000 GHz|
CF Step
T17.000000 MHz|
Man
FreqOffset|
OHz|

Start 30 MHz Stop 7.200 GHz Start 30 MHz Stop 7.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts)

CHANNEL 23130
FREQUENCY RANGE : 30MHz~7.2GHz

BN ey Spectmum Ansbyzer - Swept 4

‘Start Freq 30.000000 MHz Avg Type: Log-Pwr Frequency

15:30:53 PN NG 26,20
PNO: Fast Trig: Free Run AvgHold: 1001100 -
IFGain-Low © #Anen: 30 dB
GHz Auto Tune|
Ref Offset 14 dB. o
Ref 34.00 dBm
Center Freq|
3615000000 GHz|
StartFreq
30.000000 MHz

Start 30 MHz Stop 7.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12,00 ms (20000 pts)
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3.7 RADIATED EMISSION MEASUREMENT

3.7.1 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 log10(P) dB. The limit of emission
equal to —13dBm

3.7.2 TEST PROCEDURES

a. 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.

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.

d. E.R.P power can be calculated form E.l.R.P power by subtracting the gain of
dipole, E.R.P power = E.I.P.R power - 2.15dBi.

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

3.7.3 DEVIATION FROM TEST STANDARD

No deviation
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VERITAS

3.7.4 TEST SETUP

< Frequency Range 30MHz~1GHz >

Ant. Tower
1-4m
3m

EUT [

Ll
"
—¢—|::|
Turn Table

O.SmT R

Ground Plane

Spectrum

[ | —
0O 00O

dia 0 0 0 o=y

<Frequency Range above 1GHz>
Ant. Tower 1-4m*
Variable
EUT& !4 3m | Bore Sight

< i

Support Units

Turn
Table Absorber <>

| TTAwg

0.8m
I
L
Ground Plane
Test Receiver Eﬂ
-—
\ — Pre-amplifier
O O OO0
o] 0 0 0 o=

Note: Above 1G is a directional antenna

Depends on the EUT height and the antenna 3dB beamwidth both, refer to section 7.3 of CISPR
16-2-3.

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

BELOW 1GHz WORST-CASE DATA

30 MHz — 1GHz data:
LTE BAND 4

CHANNEL BANDWIDTH: 15MHz / QPSK

MODE TX channel 20175 FREQUENCY RANGE |Below 1000MHz
ENVIRONMENTAL
)
CONDITIONS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
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

1PP 34.858 -42.52 -55.28 -13.80 -29.52 12.68 Peak Horizontal

2 67.830 -47.91 -36.67 -13.00 -34.91 -11.24 Peak Horizontal

3 86.260 -47.51 -38.99 -13.8@ -34.51 -8.52 Peak Horizontal

4 113.428 -54.18 -48.14 -13.88 -41.10 -13.96 Peak Horizontal

5 269.598 -61.38 -46.07 -13.8@ -48.38 -15.31 Peak Horizontal

B 562.530 -73.47 -64.14 -13.80 -608.47 -9.33 Peak Horizontal

0 Level {dBmim)

-10 FGE-Part 27
-20
-30
-40( A

23
50 |
60 2
70 G
-80
90
-100

30 224, 418. 612. 806. 1000
Frequency (MHz)
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MODE TX channel 20175 FREQUENCY RANGE Below 1000MHz
ENVIRONMENTAL
. 0 INPUT POWER .
R DTN 23deg. C, 70%RH UuT PO DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit  Ower
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 33.880 -47.14 -47.31 -13.80 -34.14 8.17 Peak Vertical
2 85.29@8 -54.48 -44.88 -13.00 -41.48 -16.40 Peak Vertical
3 131.85@ -59.26 -47.24 -13.00 -46.26 -12.082 Peak Vertical
4 259,890 -73.89 -62.41 -13.80 -60.89 -11.48 Peak Vertical
5 423.828 -73.12 -63.86 -13.00 -68.12 -19.06 Peak Vertical
6 594.540 -708.83 -63.50 -13.80 -57.83 -7.33 Peak Vertical
0 Level {dBm/m)
10 FGE-Part 27
-20
-30
40
"
RO i
3
-60
70 4 5 :
-80
90
-100
30 224, 418. 612. 806. 1000
Frequency (MHz)
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ABOVE 1GHz

Test Report No.: RFP20120028-3

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

LTE BAND 4

CHANNEL BANDWIDTH: 1.4MHz / QPSK

MODE TX channel 20175 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
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 3479.000 -33.85 -42.43 -13.00 -208.85 §.58 Peak Horizontal
2 PP 5197.5808 -25.85 -34.17 -13.80 -12.85 9.12 Peak Horizontal
0 Level (dBm/m})
-10 FGE-Part 27
20 5
-30 1
-40
-50
-60
-70
-80
-90
_1001{]{]{] 6200. 11400. 16600. 21800. 27000
Frequency (MHz)

BV 7Layers Communications Technology
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Test Report No.: RFP20120028-3

MODE TX channel 20175 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL
0
R i e 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Lewvel Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3470.800 -25.26 -34.42 -13.88 -12.26 9.16 Peak Vertical
2 PP 5197.508 -22.38 -32.12 -13.88 -9.30 9.82 Peak Vertical
o Level (dBm/m)
-10 FGE-Part 27
20 3 2
-30
40
-50
-60
-T0
-80
-90
-100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
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Test Report No.: RFP20120028-3

CHANNEL BANDWIDTH: 3MHz / QPSK

MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

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

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

1 PP 34706.000 -25.28 -33.86 -13.00 -12.28 B8.58 Peak Horizontal
2 5197.588 -38.78 -39.90 -13.98 -17.78 9.12 Peak Horizontal

0 Level (dBm/m})

-10 FGE Part 27
-20 1
30 -
-40
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-0
-80
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Test Report No.: RFP20120028-3

MODE TX channel 20175 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL
0
RTINS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Fregq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 3470.000 -25.79 -34.95 -13.88 -12.79 9.16 Peak Vertical
2 5197.580 -29.76 -39.58 -13.68 -16.76 9.82 Peak Vertical
0 Level (dBm/m)

-10 FRC-Part 27
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Test Report No.: RFP20120028-3

CHANNEL BANDWIDTH: 5MHz / QPSK
MODE TX channel 20175 FREQUENCY RANGE Above 1000MHz
CEIg\l(llDRI(')I':\IONIlIESNTAL 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu

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 PP 3470.888 -32.68 -41.26 -13.88 -19.68 8.58 Peak Horizontal
2 5197.50@ -35.36 -44.48 -13.@9 -22.36 9.12 Peak Horizontal
0 Level (dBmim})
-10 FLC-Part 27
-20
-30 1 5
-40
-50
-60
-T0
80
90
-100
1000 6200. 11400. 16600. 21800. 27000
Fregquency (MHz)
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Test Report No.: RFP20120028-3

MODE TX channel 20175 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL
23deg. C, 70%RH INPUT POWER DC 3.7V by batter
CONDITIONS 9 ° y y
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL 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 3470.000 -28.21 -37.37 -13.00 -15.21 9.16 Peak Vertical
2 PP 5197.588 -25.92 -35.74 -13.80 -12.92 9.82 Peak Vertical
0 Level (dBmim)
-10 FCE-Part 27
-20
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BUREAU

CHANNEL BANDWIDTH: 10MHz / QPSK

Test Report No.: RFP20120028-3

MODE

TX channel 20175 FREQUENCY RANGE

Above 1000MHz

ENVIRONMENTAL
CONDITIONS

23deg. C, 70%RH INPUT POWER

DC 3.7V by battery

TESTED BY

Jacky Liu

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 PP 34706.008 -27.51 -36.89 -13.00 -14.51 8.58 Peak Horizontal
2 5197.588 -27.60 -36.72 -13.08 -14.680 9.12 Peak Horizontal
0 Level ({dBm/m)
-10 FGC-Part 27
-20
1 2
-30
-40
-50
-60
70
-80
-90
-100
1000 6200. 11400. 16600. 21800. 27000
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BV 7Layers Communications Technology

(Shenzhen) Co. Ltd

No0.B102, Dazu Chuangxin Mansion, North of

Beihuan Avenue, North Area, Hi-Tech Industrial Park,

Nanshan District, Shenzhen, Guangdong, China

Page 91 of 114

Tel: +86 755 8869 6566
Fax: +86 755 8869 6577
Email: customerservice.sw@bureauveritas.com

Report Version 1


mailto:customerservice.sw@bureauveritas.com

Test Report No.: RFP20120028-3

MODE TX channel 20175  |FREQUENCY RANGE  |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL 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 PP 3470.008 -21.55 -38.71 -13.886 -8.55 9.16 Peak Vertical
2 5197.5%088 -21.91 -31.73 -13.88 -8.91 9.82 Peak Vertical
0 Level (dBmim)
-0 FGC-Part 27
20 1 2
-30
40
-50
-60
-T0
-80
-90
100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
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Test Report No.: RFP20120028-3

CHANNEL BANDWIDTH: 15MHz / QPSK

CH 20025
MODE TX channel 20025 |FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL .
CONDITIONS 23deg. C, 70%RH  |INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu

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 3444.008 -29.62 -38.20 -13.80 -16.62 8.58 Peak Horizontal
2 PP 5152.588 -24.79 -33.77 -13.80 -11.79 8.98 Peak Horizontal
0 Level (dBm/m)
-10 FCC Part 27
-20 2
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BUREAU

VERITAS

Test Report No.: RFP20120028-3

MODE

TX channel 20025 FREQUENCY RANGE

Above 1000MHz

ENVIRONMENTAL

23deg. C, 70%RH INPUT POWER

DC 3.7V by battery

CONDITIONS
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dEm dBm/m dB dB/m
1 3444 _eee -24.59 -33.73 -13.00 -11.59 9.14 Peak Vertical
2 PP 5152.580 -18.16 -28.00 -13.88 -5.16 9.84 Peak Vertical
0 Level (dBmim)
-10 FGE-Part 27
2
-20 1
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Test Report No.: RFP20120028-3

CH 20175
MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
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 3470 000 -28.64 -37.22 -13.00 -15.64 8.58 Peak Horizontal
2 PP 5197.566 -23.71 -32.83 -13.86 -18.71 9.12 Peak Horizontal
0 Level (dBm/m)
-0 FCC-Part 27
-20 2
1
-30
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-80
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Test Report No.: RFP20120028-3

MODE TX channel 20175 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL
23deg. C, 70%RH INPUT POWER DC 3.7V by batter
CONDITIONS 9 ° y y
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL 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 3479.008 -22.48 -31.64 -13.6@ -9.48 9.16 Peak Vertical
2 PP 5197.508 -17.88 -27.70 -13.80 -4.88 9.82 Peak Vertical
0 Level (dBmim)
-10 FGE-Part 27
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Test Report No.: RFP20120028-3

CH 20325
MODE TX channel 20325 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
2 . C, 70%RH INPUT POWER DC 3.7V tter
CONDITIONS 3deg. C, 70% C 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit  Over
Freg Lewvel Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 3496.080 -34.35 -42.92 -13.80 -21.35 8.57 Peak Horizontal
2 5242.500 -41.89 -51.14 -13.80 -28.89 9.25 Peak Horizontal
0 Level (dBm/m})

-10 FEC-Part 27
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Test Report No.: RFP20120028-3

MODE TX channel 20325 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL
0
RTINS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL 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 PP 3496.008 -28.21 -37.48 -13.88 -15.21 9.19 Peak Vertical
2 5242.588 -47.62 -57.42 -13.88 -34.62 9.88 Peak Vertical
0 Level (dBm/m)
-10 FGE-Part 27
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Test Report No.: RFP20120028-3

CHANNEL BANDWIDTH: 20MHz / QPSK
MODE TX channel 20175 FREQUENCY RANGE Above 1000MHz
CE:g\,(llDRI(_)I_:\IONIlIESNTAL 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Over

Freq Lewvel Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 3478.000 -26.78 -35.36 -13.80 -13.78 8.58 Peak Horizontal
2 5197.500 -41.82 -508.94 -13.88 -28.82 9.12 Pesak Horizontal

Level (dBmim}
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Test Report No.: RFP20120028-3

MODE TX channel 20175 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL
0
RTINS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL 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 PP 3478.8088 -35.59 -44.17 -13.80 -22.59 8.58 Peak Horizontal
2 5197.5@8 -36.91 -46.83 -13.@88 -23.91 9.12 Peak Horizontal
0 Level (dBmim)
-10 FEC-Part 27
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Test Report No.: RFP20120028-3

LTE BAND 12
CHANNEL BANDWIDTH: 1.4MHz / QPSK
MODE TX channel 23095 FREQUENCY RANGE | Above 1000MHz
Eg\,(l'gg:\(')'\",\liNTAL 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu

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 PP 1416.8080 -37.34 -38.42 -13.00 -24.34 1.98 Peak Horizontal
2 2122.500 -48.45 -56.12 -13.8@ -35.45 7.67 Peak Horizontal
0 Level (dBmim)
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Test Report No.: RFP20120028-3

MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
. 0 INPUT POWER .
RTINS 23deg. C, 70%RH UuT PO DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL 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 PP 1416.000 -44.83 -45.72 -13.€0 -31.83 1.69 Peak Vertical
2 2122.508 -49.61 -56.30 -13.00 -36.81 6.69 Peak Vertical
0 Level (dBm/m)
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Test Report No.: RFP20120028-3

CHANNEL BANDWIDTH: 3MHz / QPSK
MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit  Ower
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 1416.008 -36.85 -37.93 -13.8@ -23.85 1.08 Peak Horizontal
2 2122.568 -49.48 -57.15 -13.80 -36.48 7.67 Peak Horizontal
0 Level (dBm/m)
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Test Report No.: RFP20120028-3

MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
NG 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL 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 PP 1416.6066 -46.43 -48.12 -13.68 -33.43 1.69 Peak Vertical
2 2122 .508 -49.29 -55.98 -13.00 -36.29 6.69 Peak Vertical
0 Level (dBm/m}
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Test Report No.: RFP20120028-3

CHANNEL BANDWIDTH: 5MHz / QPSK
MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
CEIg\l(llDRI(')I':\IONIlIESNTAL 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu

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 PP 1416.060 -40.86 -41.14 -13.80 -27.86 1.88 Peak Horizontal
2 2122.588 -49.21 -56.88 -13.80 -36.21 7.67 Peak Horizontal
0 Level (dBm/mj}
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-20
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MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit  Over
Fregq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 1416.008 -43.69 -45.38 -13.88 -38.69 1.69 Peak Vertical
2 21272.588 -49.43 -56.12 -13.80 -36.43 6.69 Peak Vertical
0 Level (dBm/im)
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CHANNEL BANDWIDTH: 10MHz / QPSK

CH 23060
MODE TX channel 23060 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL o
CONDITIONS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu

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 PP 1416.0880 -39.29 -48.37 -13.08 -26.29 1.88 Peak Horizontal
2 2122.988 -49.32 -56.99 -13.80 -36.32 7.67 Peak Horizontal
0 Level (dBm/im)
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MODE TX channel 23060 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
2 . C, 70%RH INPUT POWER DC 3.7V tter
CONDITIONS 3deg. C, 70% C3 by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL 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 PP 1416.060 -44.93 -46.62 -13.80 -31.93 1.69 Peak Vertical
2 2122.600 -49.93 -56.62 -13.80 -36.93 6.69 Peak Vertical
0 Level (dBmiim)
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CH 23095
MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
. 0 INPUT POWER .
RTINS 23deg. C, 70%RH UuT PO DC 3.7V by battery
TESTED BY Jacky Liu
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 PP 1416.00@ -34.47 -35.55 -13.00 -21.47 1.88 Peak Horizontal
2 2122.508 -48.24 -55.91 -13.@9 -35.24 7.67 Peak Horizontal
0 Level (dBm/m)
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MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
. 0 INPUT POWER .
RTINS 23deg. C, 70%RH UuT PO DC 3.7V by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL 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 PP 1416.000 -45.20 -46.89 -13.80 -32.20 1.69 Peak Vertical
2 2118.080 -49.49 -56.17 -13.80 -36.49 6.68 Peak Vertical
0 Level (dBmim})
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CH 23130
MODE TX channel 23130 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 23deg. C, 70%RH INPUT POWER DC 3.7V by battery
TESTED BY Jacky Liu
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 PP 1416.000 -48.85 -41.93 -13.88 -27.85 1.88 Peak Horizontal
2 2133 .000 -48.86 -55.74 -13.80 -35.086 7.68 Peak Horizontal
0 Level (dBm/m)
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MODE TX channel 23130 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
2 . C, 70%RH INPUT POWER DC 3.7V tter
CONDITIONS 3deg. C, 70% C3 by battery
TESTED BY Jacky Liu
ANTENNA POLARITY & TEST DISTANCE: VERTICAL 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 PP 1416.000 -48.84 -49.73 -13.88 -35.84 1.69 Peak Vertical
2 2133.008 -49.7@ -56.48 -13.80 -36.70 6.70 Peak Vertical
0 Level {dBm/m)
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VERITAS

4 INFORMATION ON THE TESTING LABORATORIES

We, BV 7LAYERS COMMUNICATIONS TECHNOLOGY (SHENZHEN) CO. LTD., were
founded in 2015 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:

Shenzhen EMC/RF Lab:
Tel: +86-755-88696566
Fax: +86-755-88696577

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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VERITAS

5 APPENDIX A — MODIFICATIONS RECORDERS FOR ENGINEERING
CHANGES TO THE EUT BY THE LAB

No modifications were made to the EUT by the lab during the test.

--END---
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