(||I||E|II|2

AN,
NN A
e S/
T A~ = e — L
%7~ [AccrepiTeD)
LAY CERT #4897.01
REPORT NUMBER: 122W00076-NB-IoT RF-FCC-Rev2
ON
Type of Equipment: IoT Module
Type of Designation: L710
Brand Name: LYNQ
Manufacturer: Shanghai MobileTek Communication Ltd.
FCC ID: 2AK9D-L710G
ACCORDING TO

FCC CFR Part 2, FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS;
GENERAL RULES AND REGULATIONS, e-CFR

PART 22, PUBLIC MOBILE SERVICES, e-CFR

PART 24, PERSONAL COMMUNICATIONS SERVICES, e-CFR

PART 27,MISCELLANEOUS WIRELESS COMMUNICATIONS SERVICES, e-CFR
PART 90,PRIVATE LAND MOBILE RADIO SERVICES, e-CFR

ANSI C63.26-2015 American National Standard for Complicance Testing of Transmitters
Used in Licensed Radio Services

Chongqing Academy of Information and Communications Technology

Month date, year
Dec, 28, 2022
Signature

Xiang Luoyong

Director

Note:

The test results in this test report relate only to the devices specified in this report.
This report shall not be reproduced except in full without the written approval of
Chongqing Academy of Information and Communications Technology.


http://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=9625a8aba83401cfdd0cf27017ba36d3&mc=true&n=pt47.2.27&r=PART&ty=HTML

CAICT

= ©
& 777
==
Report No.: 122W00076-NB-IoT RF-FCC_Rev2
Revision Version
Report Number Revision Date Memo
122W00076-NB-IoT RF-FCC 00 2022-12-14 Initial creation of test report

122W00076-NB-IoT RF-FCC _Revl 01 2022-12-23 -
122W00076-NB-IoT RF-FCC_Rev2 02 2022-12-28 -

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
FAX:0086-23-88608777

Tel: 0086-23-88069965
Page 2 of 222



CAICT

Report No.: 122W00076-NB-IoT RF-FCC_Rev2

(]IISI"Z

CONTENTS
L. TSt LADOTAIOTY ...ttt ettt ettt ettt e st e b e s te et e s teeseesbesseensesseessessesssensasseensesseassensesssensanseensenes 5
1.1, T@SEING LOCATION ..ttt ettt ettt ettt ettt st eat et e st et e sbeestesbeeatesbesaeensesbeentesbeentenbesneensesaeensensesneenes 5
1.2, TeStING ENVITONIMENT .......oiuiiiiiiiieieieetietesteeeteste et ete st eteste et eteeteessesteessessesseesesseessesseessesesssensesseensensenssenes 5
1.3, PTOJECE QAL ....eeuiieiceieie ettt ettt et e e st e et e e b et e e bt et e eh e eate bt est e teebeenteeteententeeneentesreens 5
T4, SINALUIE ....eeuiivieeieie ettt ettt et et e ete et e s te et e be e st esbestaessesseessesseeseensesseessesseessessassaensasseessensesssensesseensansenssenes 5
2. CLIENt INFOTMALION ...c.eeuteiieiiiiiitiitentcrt ettt ettt ettt ebe st b et a et et ebeebesb st e e neseeneeneenes 6
2.1, Applicant INFOTMATION .......ceeivieeieiieiieieeieierte ettt ettt et et e et et e beessesseessesbeessensesseensenseessensennns 6
2.2. Manufacturer INTOIMAtION .......cccotiirinirieieieirir ettt ettt ettt ettt st et b e et ebeebesbesbesnens 6
3. Equipment under Test (EUT) and Ancillary Equipment (AE) .....c.cccevverieieniiiieeceeeeeese e 7
3oL ADOUL EUT .ttt ettt sttt st she st sb bbbt e bt ebeabesbennens 7
3.2. Internal Identification of EUT used during the teSt........cceveviecieriiiieniicieieceeeseetee et 7
3.3. Outline of EQUIPMENt UNAET TSt ....c..eeieiiriieiiiiieiesteeteieet ettt et sttt st e s 8
3.4. Internal Identification of AE used during the teSt........ccevuirieierieieriiiieiee e 9
4. Reference DOCUIMIEIES ......c.eeuieuiriiriinieieieteit ettt sttt ettt ettt sttt ettt sb et s bbbt e e eseebeebesbente b esaeneeneene 10
4.1. Documents SUPPlIEed DY aPPIICANT ..........ccveeviiieieriieieie ettt ettt ettt e teeseesaesbeessesseessessessnensens 10
4.2. Reference Documents fOr tESTNE .......ccvevuierierieierieeiierie sttt sttt sttt et eateste st estesteentesteeneenseseeennens 10
5. Test EQUIPMENS ULIHZEA ......ccvieieiieiieieciieieieeteie ettt ettt ettt ettt e ste e s esseessessesseessenseessenseessensensean 11
5.1 RE TSt SYSTEIM ...ttt ettt et e b e sa e st e bt e sb e e sabeeabe e bt e satesabeebeenbeenaee 11
5.2, RSE TSt SYSTEIM ...eutietieitieiie ettt ettt te ettt ettt e st e e e ateeate e bt e steeeseeenseeseesseeenseenseeseesseesnseenseenseenneens 11
5.3, ClMAte CRAMDET ....c.eiviiiiiiiiieiciirere ettt ettt ettt sb e bbbt eseebeeaesbesbennens 11
R VG 1o 14 o) s 10 (OO SR O RSP SRSRR 12
5.5, TESE SOTEWATE ..c.etiiiteiiciieitcitet ettt ettt ettt sttt btebe et s bt st sa et e e e e eneenesbenuens 12
6. TESt RESUILS ...ttt ettt s ettt bt s te b et et e st e st ebeebesbe et e b et eneeneebeebeebenaens 13
6.1. SUMMArY Of TESt RESUILS ....ccueiiiiiieieitieee ettt sttt sttt st sbe e e b ene 13
6.2. Conducted RF POWET OULPUL ......ccuieuieiiiiieieiiieieie ettt ettt et steetesteesaesteesaessesseensesseensassesssessesseensens 14
6.3. ERP and EIRP ....c.oouiiiiiiie ettt ettt 22

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
Tel: 0086-23-88069965 FAX:0086-23-88608777

Page 3 of 222



CAICT

Report No.: 122W00076-NB-IoT RF-FCC_Rev2

(IIISHZ

6.4. Occupied BandWidth ..........coccvoiiiiiiiiiiceee ettt ettt st sb et e et saeenaenreens 22
6.5. Conducted SPUTTOUS CIMISSIONS .....eveeuvertieuretiriieteettetesteetesseestesteestesesstensesseensesseentensesseensesseensesseensessesnes 30
6.6. Radiated SPUIious EMISSION ......ccecuieieriiiiieieiiieierie et eie ettt ste et stesteeaesteessesteeseessesseessesseessessesssensesseenns 142
6.7. BANA EAEE ...ttt ettt ettt st sttt et bt e b e sbe et e bt e st e teent e tesreentenreens 154
6.8. FreqUENCY StaDIILY ....eeoviieieiiiiieeieeiieteteetete sttt ettt ettt e s bt e b e be e st e besseesbesseessasseessessesssensenssensenes 211
6.9. Peak t0 AVETAZE RALIO ...c.eoiuiiiiiiiiieiieiiete ettt ettt ettt be ettt ebe b ntesbeenes 214
ANNEX A EUT PROTOS ...ttt sttt ettt be sttt e e et st bt ebesbeebeneeneeneenis 215
ANNEX B Deviations from Prescribed Test Methods.......c..coeverieieiriiniineninenieicieincncseneceeceieeeenes 222

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
Tel: 0086-23-88069965 FAX:0086-23-88608777

Page 4 of 222



(||I§I||2

1. Test Laboratory

1.1. Testing Location

CAICT
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Chongqging Academy of Information and Communications
Name:
Technology
Designation Number: CN1239
Building C, Technology Innovation Center, No.8, Yuma Road,
Address: Chayuan New Area, Nan'an District, Chongqing, People’s
Republic of China
Postal Code: 401336
Telephone: 0086-23-88069965
Fax: 0086-23-88608777

1.2. Testing Environment

Normal Temperature:

15-35°C

Relative Humidity: 30-60%

1.3. Project data

Testing Start Date:

2022-10-28

Testing End Date:

2022-12-28

1.4. Signature

% i}f{ﬂ%- 2022-12-28
Zh i
ang q.lnghao Date
(Prepared this test report)
i 2022-12-28
Li Xu
Dat
(Reviewed this test report) ate
o 3 3 2022-12-28
Xiang Luoyong
Director of the laboratory Date

(Approved this test report)

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336

Tel: 0086-23-88069965
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2. Client Information

2.1. Applicant Information

Company Name: | Shanghai MobileTek Communication Ltd.
Free Trade Zone No. 33, No. 17 building 6H3 Xiya Road China
Address /Post:
(Shanghai)
City: Shanghai
Country: China
Telephone: 15821966417
Fax: --
Email: gh.zhang@mobiletek.cn
Contact Person: | Qinghua Zhang

2.2. Manufacturer Information

Company Name: | Shanghai MobileTek Communication Ltd.
Free Trade Zone No. 33, No. 17 building 6H3 Xiya Road China
Address /Post:
(Shanghai)
City: Shanghai
Country: China
Telephone: 15821966417
Fax: --
Email: gh.zhang@mobiletek.cn
Contact Person: | Qinghua Zhang

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336

Tel: 0086-23-88069965

FAX:0086-23-88608777

Page 6 of 222



CAICT

Report No.: 122W00076-NB-IoT RF-FCC_Rev2

(IIIIEHHZ

3. Equipment under Test (EUT) and Ancillary Equipment (AE)
3.1. About EUT

EUT Description IoT Module
Model name L710

Brand name LYNQ
NB-IoT Frequency Band 2/4/5/12/13/26
Type of modulation BPSK/QPSK
Nominal Voltage 3.8

Extreme High Voltage 4.2

Extreme Low Voltage 34

Note: Photographs of EUT are shown in ANNEX A of this test report.
Note: High and low voltage values in extreme condition test are given by manufacturer.

3.2. Internal Identification of EUT used during the test

EUT ID SN or IMEI HW Version SW Version Date of receipt

S4 866884049909625 V4.0 L710v09.01601G_FGP.01 2022-10-27

*EUT ID: is used to identify the test sample in the lab internally.

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chonggqing, P. R. China,401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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3.3. Outline of Equipment under Test

DL

Note

Technology

Band

UL
Freq.(MHz)

Freq.(MHz)

The uplink frequency range is

Band?2

1850 - 1910

1930 - 1990

1850.2—-1909.8MHz; Downlink

frequency range: 1930.2 —
1989.8MHz

The uplink frequency range is

NB-IoT

Band4

1710-1755

2110-2155

1710.2-1754.8MHz; Downlink

frequency range: 2110.2 —
2154.8MHz

Covered by Band26 (Band5 is a

Band5

824 - 849

869 — 894

subset of Band26. Both Bands share
the same hardware and have the
same radio performance. Separate
measurement in Band5 is not
required.)The uplink frequency
range is 824.2—848.8MHz;
Downlink frequency range: 869.2 —
893.8MHz

The uplink frequency range is

Band12

699 - 716

729 — 746

699.2-715.8MHz; Downlink

frequency range: 729.2 —
745.8MHz

The uplink frequency range is

Band13

777 —787

746 — 756

777.2-786.8MHz; Downlink

frequency range: 746.2 —
755.8MHz

The uplink frequency range is

Band26

814 — 849

859 — 894

814.2-848.8MHz; Downlink

frequency range: 859.2 —
893.8MHz

Tel: 0086-23-88069965
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3.4. Internal Identification of AE used during the test

*AE ID: is used to identify the test sample in the lab internally.

AE ID* Description Manufacturer Model
Shanghai Mobiletek
AE1l SUB L L710 EPI
Communication Ltd.
Shanghai Mobiletek
AE2 EVB o L506 EVB
Communication Ltd.
Shanghai Jesoncom
AE3 Antenna Communication 5J002B
Engineering Co., Ltd.
AE info are provided customer.
AntennaGain AntennaGain
Frequency Band )
(dBi) (dBd)
NB-IoT Band2/CAT-M Band2 2 -0.15
NB-IoT Band4/CAT-M Band4 4 1.85
NB-IoT Band5/CAT-M Band5 3 0.85
NB-IoT Band12/CAT-M Band12 4 1.85
NB-IoT Band13/CAT-M Band13 4 1.85
NB-IoT Band26/CAT-M Band26 4 185
(814MHz-824MHz) '
NB-IoT Band26/CAT-M Band26 3 0.85
(824MHz-849MHz) '

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336

Tel: 0086-23-88069965
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4. Reference Documents
4.1. Documents supplied by applicant

PICS/PIXIT, referring to Annex B for detailed information, is supplied by the client or
manufacturer, which is the basis of testing.
4.2. Reference Documents for testing

The following documents listed in this section are referred for testing.

Reference Title Version

FREQUENCY ALLOCATIONS AND RADIO
FCC CFR Part 2 TREATY MATTERS; GENERAL RULES AND --
REGULATIONS, e-CFR
PART 22 PUBLIC MOBILE SERVICES --
PART 24 PERSONAL COMMUNICATIONS SERVICES,e-CFR, --
,MISCELLANEOUS WIRELESS OMMUNICATIONS

PART 27 SERVICES, e-CFR, -
PART 90 PRIVATE LAND MOBILE RADIO SERVICES --
ANSI C63.26-2015 | -- 2015

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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5. Test Equipments Utilized
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5.1. RF Test System
HW SW Manufactu Cal.Due
No. Equipment Model SN . .
Version Version re Date
1 spectrum FsQae | 20113702 - - R&S 2023-06-29
analyzer 6
Universal Radio
2 Communication CMW500 152395 - - R&S 2023-06-29
Tester
Universal Radio
3 | Communication | CMWS500 164483 - - R&S 2023-06-29
Tester
4 spectrum N90204 | MY30200 - - Agilent | 2023-06-29
analyzer 376
5 DC Power N67058 | MY30000 - - Agilent 2023-06-29
Supply 919
6 DC source EY3010ET | 478620 - - ELECALL | 2023-06-29
5.2. RSE Test System
HW SW Manufact Cal.Due
No. Equipment Model SN ) .
Version | Version ure Date
. 4.43
1 Test Receiver ESU26 100367 01 Sp3 R&S 2023-06-29
o | Ultra-wideband Log | 15y 9163 | 01392 - - Schwarzbeck | 2024-05-04
Periodic Antenna
3 | Double Ridged Guide HF907 100357 - - R&S 2023-02-10
Antenna
4 Universal Radio CMWS00 | 109616 | - - R&S 2023-06-29
Communication Tester
5 | Double Ridged Guide HF907 100356 - - R&S 2023-07-07
Antenna
6 Generator SMU 200A | 104517 - - R&S 2023-06-29
7 | Ultra-wideband Log | ;51 5163 | 00995 - - R&S 2023-04-03
Periodic Antenna
8 Amplifierl 150A 1429 -- -- Beehive 2023-06-18
9 Amplifier2 SCU 18 10141 - - R&S -

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
FAX:0086-23-88608777

Tel: 0086-23-88069965
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5.3. Climate Chamber
Cal.Due
No. Name Type SN Manufacture
yp u u Date
1 Climate chamber SH-241 92010759 ESPEC 2023-06-29
2 Fully-Anechoic FACT3-2 - ETS 2023-06-25
Chamber
5.4. Vibration table
No. Name Type SN Manufacture | Cal.Due Date
Anechoic chamber
Fully anechoic chamber by ETS-LINDGREN.
5.5. Test software
No. Name version SN Manufacture
EMC32 V 8.51.00 - R&S

Tel: 0086-23-88069965

FAX:0086-23-88608777
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6. Test Results
Summary of Test Results

6.1.
A brief summary of the tests carried out is shown as following.
FCC Rules Name of Test Result
2.1046,22.913(a),24.232(¢),27.50,90.635(b) Conducted RF Power Output Pass
2.1046,22.913(a),24.232(c),27.50,90.635(b) ERP and EIRP Pass
2.1049,22.917(b), 24.238(b),90.209 Occupied Bandwidth -
2.1051,24.238,2.1053,22.917, 27.53,90.691 Conducted spurious emissions Pass
2.1051,24.238,2.1053,22.917,27.53,90.691 Radiated Spurious Emission Pass
2.1051,24.238,2.1053,22.917,
Band Edge Pass
27.53,90.691
Frequency Stability over
2.1055, 22.355,24.235, 27.54,90.213 T Pass
Temperature Variation
Frequency Stability over Voltage
2.1055,22.355,24.235, 27.54,90.213 . Pass
Variation
24.232,27.50 Peak to Average Ratio Pass
Note 1: No applicable performance criteria.

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
FAX:0086-23-88608777

Tel: 0086-23-88069965
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6.2. Conducted RF Power Output

Specifications: FCC Part 2.1046,22.913(a),24.232(c),27.50,90.635(b)

DUT Serial Number: | 866884049909625

Ambient Temperature:15°C-35°C
Test conditions: Relative Humidity:30%-60%
Air pressure: 86-106kPa

Test Results: Pass

Limit Level Construction:
According to Part 22.913(a), the ERP of mobile transmitters and auxiliary test transmitters must

not exceed 7 Watts.

According to Part24.232(c), mobile and portable stations are limited to 2 watts EIRP and the
equipment must employ a means for limiting power to the minimum necessary for successful
communications.

According to Part 27.50(c), portable stations (hand-held devices) in the 600 MHz uplink Band
and the 698-746 MHz Band, and fixed and mobile stations in the 600 MHz uplink Band are
limited to 3 watts ERP.

According to Part 27.50(d), fixed, mobile, and portable (hand-held) stations operating in the
1710-1755 MHz Band and mobile and portable stations operating in the 1695-1710 MHz and
1755-1780 MHz Bands are limited to 1 watt EIRP.

According to Part 90.635 (b),The maximum output power of the transmitter for mobile stations
is 100 watts (20 dBw).

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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Measurement Uncertainty:

Item Uncertainty

Expanded Uncertainty 0.62 dB (k=2)

Test Setup:
During the test, the EUT was controlled via the Wireless Telecommunications Test Set to ensure max

power transmission and proper modulation and measured by spectrum analyzer.

EUT

Universal Radio
Communication
Tester

Power Divider

spectrum analyzer

Test Method:
1) The EUT was coupled to the spectrum analyzer and the Wireless Telecommunications Test Set through

a power divider. The loss of the RF cables of the test system is calibrated to correct the readings.
2) For RMS power test, the spectrum analyzer was set to RMS Detector function and Maximum hold mode.
3) For Peak power test, the spectrum analyzer was set to Maxpeak Detector function and Maximum hold

mode.
4) The resolution Bandwidth of the spectrum analyzer was comparable to the emission Bandwidth.

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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6.2.1 NB-IoT Band2 Conducted RF Power Output Results

NB-IoT Band 2

Maximum Average Conducted Power (dBm)

Channel
Sub-carrier .
. Modulation Ntones
Spacing [kHz] . .
Low18602 Mid 18900 High19198
1@0 21.81 21.21 21.51
BPSK
1@47 21.78 21.23 21.52
3.75
1@0 21.77 21.30 21.56
QPSK
1@47 21.74 21.24 21.49
1@0 21.83 21.95 21.78
BPSK
l@l11 21.83 21.95 21.74
15 1@0 21.84 21.15 21.85
QPSK @11 21.82 21.93 21.73
12@0 20.22 20.32 20.92

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
FAX:0086-23-88608777
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6.2.2 NB-IoT Band4 Conducted RF Power Output Results

NB-IoT Band 4

Maximum Average Conducted Power (dBm)

Channel
Sub-carrier .
. Modulation Ntones
Spacing [kHz] . .
Low19952 Mid20175 High20398
1@0 21.97 21.31 21.16
BPSK
1@47 21.99 21.30 21.20
3.75
1@0 21.01 21.35 21.36
QPSK
1@47 21.92 21.30 21.21
1@0 21.32 21.48 21.42
BPSK
l@l11 21.28 21.40 21.40
15 1@0 21.34 21.59 21.46
QPSK @11 21.27 21.49 21.36
12@0 20.68 20.87 20.76

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
FAX:0086-23-88608777
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6.2.3 NB-IoT Band12 Conducted RF Power Output Results

NB-IoT Band12

Maximum Average Conducted Power (dBm)

Channel
Sub-carrier .
. Modulation Ntones
Spacing [kHz] . .
Low23012 Mid23095 High23178
1@0 21.49 21.41 21.77
BPSK
1@47 21.44 21.37 21.74
3.75
1@0 21.22 21.15 21.42
QPSK
1@47 21.26 21.12 21.39
1@0 21.23 21.10 21.52
BPSK
l@l11 21.21 21.16 21.35
15 1@0 21.42 21.40 21.68
QPSK @11 21.18 21.23 21.48
12@0 20.36 20.48 20.80

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
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6.2.4 NB-IoT Band13 Conducted RF Power Output Results

NB-IoT Band13

Maximum Average Conducted Power (dBm)

Channel
Sub-carrier .
. Modulation Ntones
Spacing [kHz] . .
Low23182 Mid23230 High23278
1@0 21.76 21.46 21.51
BPSK
1@47 21.77 21.37 21.52
3.75
1@0 21.77 21.43 21.56
QPSK
1@47 21.74 21.34 21.49
1@0 21.90 21.74 21.78
BPSK
l@l11 21.84 21.58 21.74
15 1@0 21.89 21.82 21.85
QPSK @11 21.82 21.75 21.73
12@0 20.15 20.25 20.92

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
FAX:0086-23-88608777
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6.2.5 NB-IoT Band 26 Conducted RF Power Output Results
(824MHz-849MHz)

Maximum Average Conducted Power (dBm)

Channel
Sub-carrier .
. Modulation Ntones
Spacing [kHz] . .
Low26792 Mid26915 High27038
1@0 21.84 21.70 21.02
BPSK
1@47 21.98 21.68 21.96
3.75
1@0 21.82 21.79 21.93
QPSK
1@47 21.74 21.81 21.84
1@0 21.48 21.93 21.28
BPSK
l@l11 21.41 21.95 21.24
15 1@0 21.44 21.00 21.24
QPSK @11 21.37 21.14 21.17
12@0 20.78 20.61 20.71

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
FAX:0086-23-88608777
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(814MHz-824MH?z)
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Maximum Average Conducted Power (dBm)

Channel
Sub-carrier .
. Modulation Niones
Spacing [kHz]
Low26692 Mid26740 High26788
1@0 21.80 21.78 21.61
BPSK
l@47 21.84 21.77 21.66
3.75
1@0 21.94 21.62 21.84
QPSK
l@47 21.87 21.67 21.71
1@0 21.15 21.99 21.85
BPSK
@11 21.25 21.97 21.82
15 1@0 21.10 21.05 21.94
QPSK l@l11 21.07 21.94 21.87
12@0 20.97 20.98 20.99

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
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6.3. ERP and EIRP

This is the test for the maximum radiated power from the EUT.

According to Part 22.913(a), the ERP of mobile transmitters and auxiliary test transmitters must
not exceed 7 Watts.

According to Part24.232(c), mobile and portable stations are limited to 2 watts EIRP and the
equipment must employ a means for limiting power to the minimum necessary for successful
communications.

According to Part 27.50(c), portable stations (hand-held devices) in the 600 MHz uplink Band
and the 698-746 MHz Band, and fixed and mobile stations in the 600 MHz uplink Band are
limited to 3 watts ERP.

According to Part 27.50(d), fixed, mobile, and portable (hand-held) stations operating in the
1710-1755 MHz Band and mobile and portable stations operating in the 1695-1710 MHz and
1755-1780 MHz Bands are limited to 1 watt EIRP.

According to 22.913(a), The ERP of mobile transmitters and auxiliary test transmitters must not
exceed 7 Watts.”

Conducted RF Power+Antenna Gain(dBi)=EIRP
Conducted RF Power+Antenna Gain(dBd)=ERP
Antenna Gain(dBd)= Antenna Gain(dBi)-2.15

AntennaGain AntennaGain
Frequency Band )
(dBi) (dBd)
NB-IoT Band2/CAT-M Band2 2 N/A
NB-IoT Band4/CAT-M Band4 4 N/A
NB-IoT Band5/CAT-M Band5 N/A 0.85
NB-IoT Band12/CAT-M Band12 N/A 1.85
NB-IoT Band13/CAT-M Band13 N/A 1.85
NB-IoT Band26/CAT-M Band26
N/A 1.85
(814MHz-824MHz)
NB-IoT Band26/CAT-M Band26 3 0.85
(824MHz-849MHz) '

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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6.3.1 NB-IoT Band 2 EIRP

EIRP (dBm) (EIRP Limits : 30dBm Max EIRP=23.95dBm)

Channel
Sub-carrier .
. Modulation Ntones
Spacing [kHz] . .
Low18602 Mid18900 High19198
1@0 23.81 23.21 23.51
BPSK
1@47 23.78 23.23 23.52
3.75
1@0 23.77 233 23.56
QPSK
1@47 23.74 23.24 23.49
1@0 23.83 23.95 23.78
BPSK
l@l11 23.83 23.95 23.74
15 1@0 23.84 23.15 23.85
QPSK 1@11 23.82 23.93 23.73
12@0 22.22 22.32 22.92

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
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6.3.2 NB-IoT Band 4 EIRP
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EIRP (dBm) (EIRP Limits : 30dBm Max EIRP=25.99dBm)
Channel
Sub-carrier .
. Modulation Ntones
Spacing [kHz] . .
Low19952 Mid20175 High20398
1@0 25.97 25.31 25.16
BPSK
1@47 25.99 25.30 25.20
3.75
1@0 25.01 25.35 25.36
QPSK
1@47 25.92 25.30 25.21
1@0 25.32 25.48 2542
BPSK
l@l11 25.28 25.40 25.40
15 1@0 25.34 25.59 25.46
QPSK 1@11 25.27 25.49 25.36
12@0 24.68 24.87 24.76

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
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6.3.3 NB-IoT Band 12 ERP
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ERP (dBm) (ERP Limits : 34.8 dBm Max ERP=23.62dBm)
Channel
Sub-carrier .
. Modulation Ntones
Spacing [kHz] . .
Low23012 Mid23095 High23178
1@0 23.34 23.26 23.62
BPSK
1@47 23.29 23.22 23.59
3.75
1@0 23.07 23.00 23.27
QPSK
1@47 23.11 22.97 23.24
1@0 23.08 22.95 23.37
BPSK
l@l11 23.06 23.01 23.20
15 1@0 23.27 23.25 23.53
QPSK 1@11 23.03 23.08 23.33
12@0 22.21 22.33 22.65

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
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6.3.4 NB-IoT Band 13 ERP
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ERP (dBm) (ERP Limits : 34.8 dBm Max ERP=23.75dBm)
Channel
Sub-carrier .
. Modulation Ntones
Spacing [kHz] . .
Low23182 Mid23230 High23278
1@0 23.61 23.31 23.36
BPSK
1@47 23.62 23.22 23.37
3.75
1@0 23.62 23.28 2341
QPSK
1@47 23.59 23.19 23.34
1@0 23.75 23.59 23.63
BPSK
l@l11 23.69 23.43 23.59
15 1@0 23.74 23.67 23.70
QPSK 1@11 23.67 23.60 23.58
12@0 22.00 22.10 22.77

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
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6.3.5 NB-IoT Band 26 ERP
(824MHz-849MHz)
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ERP (dBm) (ERP Limits : 38.5dBm Max ERP=22.83dBm)
Channel
Sub-carrier .
. Modulation Ntones
Spacing [kHz] . .
Low26792 Mid26915 High27038
1@0 22.69 22.55 21.87
BPSK
1@47 22.83 22.53 22.81
3.75
1@0 22.67 22.64 22.78
QPSK
1@47 22.59 22.66 22.69
1@0 22.33 22.78 22.13
BPSK
l@l11 22.26 22.80 22.09
15 1@0 22.29 21.85 22.09
QPSK 1@11 22.22 21.99 22.02
12@0 21.63 21.46 21.56

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
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(814MHz-824MH?z)
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ERP (dBm) (ERP Limits : 51.5dBm Max ERP=25.67dBm)
Channel
Sub-carrier .
Modulation Nitones
Spacing [kHz] . .
Low26692 Mid26740 High26788
1@0 22.65 22.63 22.46
BPSK
1@47 22.69 22.62 22.51
3.75
1@0 22.79 22.47 22.69
QPSK
1@47 22.72 22.52 22.56
1@0 22.00 22.84 22.70
BPSK
1@11 22.10 22.82 22.67
15 1@0 21.95 21.90 22.79
QPSK @11 21.92 22.79 22.72
12@0 21.82 21.83 21.84

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
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6.4. Occupied Bandwidth

Specifications: FCC Part 2.1049,22.917(b), 24.238(b),90.209

DUT Serial Number: | 866884049909625

Ambient Temperature:15°C-35°C
Test conditions: Relative Humidity:30%-60%
Air pressure: 86-106kPa

Test Results: -

Test Setup
During the test, the EUT was controlled via the Wireless Communications Test Set to ensure max power

transmission and proper modulation and measured by spectrum analyzer.

EUT
Universal Radio
Communication Power Divider
Tester
spectrum analyzer
Measurement Uncertainty:
Item Uncertainty

Expanded Uncertainty 500 kHz (k=2)

Test Method
The 99% occupied Bandwidth was calculated from the spectrum analyzer. Markers in the spectrum
analyzer were then placed between the calculated frequencies to show the calculated 99% power Band. The

26dB Bandwidth was also measured and recorded.

Note: --

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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6.4.1 NB-IoT B2 Mode Occupied Bandwidth Results
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Occupied Occupied
Sub-carrier X .
Frequency . . A Bandwidth (99%) | Bandwidth(26dB)
ID o fones | SPacing (kHz) (KHz)
[kHz]
QPSK | BPSK | QPSK | BPSK
Low Range 18602 197.25 / 261.40 /
Mid Range 18900 12@0 15 188.47 / 263.40 /
High Range 19198 186.70 / 262.90 /
15 135.45 126.65 131.20 | 107.10
Low Range 18602
3.75 96.37 83.15 52.25 52.19
15 133.25 127.04 132.00 | 107.40
Mid Range 18900 1@0
3.75 100.35 83.08 51.84 52.35
15 126.45 126.45 106.8 106.8
High Range 19198
3.75 105.33 81.73 54.10 51.67
6.4.2 NB-IoT B4 Mode Occupied Bandwidth Results
Occupied Occupied
Sub-carrier . .
Frequency ~ . _ Bandwidth (99%) | Bandwidth(26dB)
D o ores | SPAcilg (kHz) (kHz)
[kHz]
QPSK | BPSK | QPSK | BPSK
Low Range 19952 185.49 / 251.10 /
Mid Range 20175 12@0 15 186.28 / 259.70 /
High Range 20398 187.41 / 249.90 /
15 131.22 129.05 117.80 106.3
Low Range 19952
3.75 100.07 81.79 52.82 52.36
15 130.75 128.88 116.7 104.3
Mid Range 20175 1@0
3.75 99.66 82.96 51.22 50.84
15 130.77 128.84 118.1 105.3
High Range 20398
3.75 99.10 83.98 54.54 52.28

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
FAX:0086-23-88608777

Tel: 0086-23-88069965
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6.4.3 NB-IoT B12 Mode Occupied Bandwidth Results
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Occupied Occupied
Sub-carrier X .
Frequency . . A Bandwidth (99%) | Bandwidth(26dB)
ID o fones | SPacing (kHz) (KHz)
[kHz]
QPSK | BPSK | QPSK | BPSK
Low Range 23012 186.23 / 245.8 /
Mid Range 23095 12@0 15 185.63 / 250.3 /
High Range 23178 184.45 / 258.7 /
15 122.87 121.22 116.7 105.6
Low Range 23012
3.75 89.07 71.75 50.96 51.69
15 127.47 125.78 118.3 105.3
Mid Range 23095 1@0
3.75 91.09 74.40 52.25 51.40
15 126.21 126.57 117.1 106.7
High Range 23178
3.75 87.68 74.99 52.31 51.89
6.4.4 NB-IoT B13 Mode Occupied Bandwidth Results
Occupied Occupied
Sub-carrier . .
Frequency ~ . _ Bandwidth (99%) | Bandwidth(26dB)
D o ores | SPAcilg (kHz) (kHz)
[kHz]
QPSK | BPSK | QPSK | BPSK
Low Range 23182 184.17 / 258.2 /
Mid Range 23230 12@0 15 187.88 / 247.6 /
High Range 23278 186.21 / 248.2 /
15 128.38 125.06 118.5 106.1
Low Range 23182
3.75 84.33 71.07 51.97 51.97
15 127.07 122.66 116.5 106.5
Mid Range 23230 1@0
3.75 92.43 71.93 53.78 51.38
15 126.29 126.28 117.9 104.5
High Range 23278
3.75 85.35 73.83 50.61 51.46

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
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6.4.5 NB-IoT B26 Mode Occupied Bandwidth Results
(814 MHz ~824MHz)

Occupied Occupied
Sub-carrier X .
Frequency . . A Bandwidth (99%) | Bandwidth(26dB)
ones acin
ID o ‘ pacing (kHz) (KHz)
[kHz]
QPSK | BPSK | QPSK | BPSK
Low Range 26692 185.67 / 237.7 /
Mid Range 26740 12@0 15 186.67 / 249.4 /
High Range 26788 187.51 / 252.3 /
15 129.30 125.11 118.1 104.1
Low Range 26692
3.75 84.74 75.41 52.95 51.81
15 125.52 125.65 131.0 104.9
Mid Range 26740 1@0
3.75 82.00 72.46 51.65 51.40
15 124.63 122.24 118.0 104.4
High Range 26788
3.75 90.38 77.28 52.56 52.13
(824 MHz ~849MHz)
Occupied Occupied
Sub-carrier . .
Frequency ~ . _ Bandwidth (99%) | Bandwidth(26dB)
ones acin
D o ‘ pacing (kHz) (kHz)
[kHz]
QPSK BPSK QPSK BPSK
Low Range 26792 186.27 / 248.5 /
Mid Range 26915 12@0 15 186.48 / 249.0 /
High Range 27038 186.09 / 250.6 /
15 122.31 126.48 115.8 106.1
Low Range 26792
3.75 86.33 72.55 50.53 50.41
15 125.49 123.96 117.4 106.2
Mid Range 26915 1@0
3.75 92.18 73.98 52.10 51.70
15 126.08 127.56 117.4 114.4
High Range 27038
3.75 87.22 72.74 52.87 51.17

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China,401336
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