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1 Certificate of Conformity

Product:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

Triple Low Band RU

MTI (Microelectronics Technology Inc.)
G060708-50-02B

Engineering sample

Microelectronics Technology Inc.
2022/6/19 ~ 2022/6/22

FCC Part 90, Subpart S

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

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

Prepared by :

Approved by :

-y

L ~—

Claire Kuan / Specialist

L7

/.

May/Chen / Manager

, Date: 2022/7/15

, Date: 2022/7/15
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2  Summary of Test Results

Applied Standard: FCC Part 90S & Part 2

FCC
Test Item Result Remarks
Clause
2.1046 Effective radiated power PASS Meet the requirement of limit
90.635 (a) P d :
2.1047 Modulation characteristics PASS Meet the requirement
2.1055 - . -
90 213 Frequency Stability PASS Meet the requirement of limit.
2.1049 . . . -
90.209 Occupied Bandwidth PASS Meet the requirement of limit.
2.1051 . . .
90.691 Emission Mask PASS Meet the requirement of limit.
2.1051 . . . .
90.691 Conducted Spurious Emissions PASS Meet the requirement of limit.
21053 Meet the requirement of limit.
96 691 Radiated Spurious Emissions PASS Minimum passing margin is -49.13dB
' at 2163.75MHz.

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

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on

the EUT as specified in CISPR 16-4-2:

Measurement Frequency ExpanoéESZL)Jrzf)e rtainty
9kHz ~ 30MHz 3.1dB
Radiated Emissions up to 1 GHz
P 30MHz ~ 1GHz 5.4 dB
. . 1GHz ~ 18GHz 5.0dB
Radiated Emissions above 1 GH
' 1SS! v z 18GHz ~ 40GHZ 53dB
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2.2 Test Site and Instruments

For radiated spurious emissions test:

Description & Manufacturer Model No. Serial No. Calibrated Date | Calibrated Until
MXE EMI Receiver(20 Hz to

44 GHz) N9038A MY54450088  |2021/7/6 2022/7/5
Keysight

Software ADT Radiated Vv8.7.08 NA NA NA
Antenna Tower & Turn

Table MF-7802 MF780208406  |NA NA
Max-Full

Z;‘?Eﬁ{“p"f'er 8447D 2944A10636 2022/3/19 2023/3/18
LOOP ANTENNA EM-6879 264 2022/3/18 2023/3/17
Electro-Metrics

RF Coaxial Cable

VEBG 5D-FB LOOPCAB-001 |2022/1/6 2023/1/5
RF Coaxial Cable

VEBG 5D-FB LOOPCAB-002 |2022/1/6 2023/1/5
Pre_Amplifier ZFL-1000VH2 QA0838008 2021/10/19 2022/10/18
Mini-Circuits

Trilog Broadband Antenna |,/ g 9168 9168-361 2021/10/26 2022/10/25
Schwarzbeck

RF Coaxial Cable

COMMATE/PEWC 8D 966-4-1 2022/3/8 2023/3/7
RF Coaxial Cable

COMMATE/PEWC 8D 966-3-2 2022/2/26 2023/2/25
RF Coaxial Cable

COMMATE/PEWC 8D 966-3-3 2022/2/26 2023/2/25
Fixed attenuator UNAT-5+ PAD-3m-3-01  [2021/9/23 2022/9/22
Mini-Circuits

Horn Antenna BBHA9120-D 9120D-406 2021/11/14 2022/11/13
Schwarzbeck

Eﬁa’?mp“f'er EMC12630SE 080384 2022/1/10 2023/1/9
E;gloax'a' Cable EMC104-SM-SM-1500  |180504 2022/4/25 2023/4/24
E;gloax'a' Cable EMC104-SM-SM-2000  |180601 2022/6/6 2023/6/5
E;glab'e EMC104-SM-SM-6000  |210201 2022/5/10 2023/5/9
Fix tool for Boresight

antenna tower FBA-01 FBA_SIPO1 NA NA

BV

Spectrum Analyzer N9030A MY54490679  |2021/7/9 2022/7/8
Keysight

Eﬁa’?mp“f'er EMC184045SE 980387 2022/1/10 2023/1/9
Horn Antenna BBHA 9170 9170-739 2021/11/14 2022/11/13
Schwarzbeck

RF Cable-Frequency range:

1-40GHz EMC102-KM-KM-1200  |160924 2022/1/10 2023/1/9
EMCI

E,\FA gloax'a' Cable EMC-KM-KM-4000 200214 2022/3/8 2023/3/7
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Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
NML/ROC and NIST/USA.

2. The test was performed in 966 Chamber No. 3.

3. Tested Date: 2022/6/21 ~ 2022/6/22
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For other test:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.

MANUFACTURER DATE UNTIL

gge;”“m Analyzer FSV40 101516 2022/3/7 2023/3/6

Attenuator

WOKEN MDCS18N-10 MDCS18N-10-01 | 2022/4/5 2023/4/4
ADT_RF Test

Software Software V6.6.5.4 | A NA NA

DC POWER SUPPLY

Topward 6603D 795558 NA NA

Temperature & Humidity

Chamber GTH-150-40-SP-AR | MAA0812-008 | 2022/1/14 2023/1/13

Giant Force

II[SEeRMS Clamp Meter 325 31130711WS | 2022/06/09 2023/06/08

NOTE: 1. The test was performed in Oven room 2.

2. The calibration interval of the above test instruments is 12 months and the calibrations are

traceable to NML/ROC and NIST/USA.
3. Tested Date: 2022/6/19
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3 General Information

3.1 General Description of EUT

Product Triple Low Band RU
Brand MTI (Microelectronics Technology Inc.)
Test Model G060708-50-02B

Status of EUT

Engineering sample

Power Supply Rating

DC :-40.5V~-58.5V

Modulation Type QPSK, 16QAM, 64QAM, 256QAM

ANT2
Operating Frequency Band n26 ANT3 Channel Bandwidth 5MHz 866.5MHz

ANT2 .
Max. ERP Power Band n26 ANT3 Channel Bandwidth 5MHz 990.83 W(QPSK)
Modulation Technology | 5G NR FDD

Band combination ANT No.| QPSK 16QAM 64QAM 256QAM
Emission Designator Channel ANT2 | 4M48G7D | 4M49D7W | AM47D7W | AM47D7TW
Band n26 | Bandwidth
ANT3 | 4M49G7D | 4M49D7W | AM47D7W | AM47D7TW

Antenna Type

Directional Cross-Polarized Sector antenna with :
Band n26 Gain = 16 dBi
Band n29 Gain = 17 dBi
Band n71 Gain = 17 dBi

Antenna Connector

4x4.3-10 Female

Accessory Device

NA

Data Cable Supplied

NA

Note:

1. The EUT incorporates a MIMO function for 5GNR mode.

Band n26

Channel Bandwidth

Modulation

TX & RX configuration

5MHz

QPSK, 16QAM, 64QAM, 256QAM

2TX

4RX

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

3. The above antenna information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications, the laboratory shall not be held responsible.

4. Based on the maximum RF power (conducted & EIRP) listed in this report, considerations pertaining to the
maximum allowed EIRP (conducted power level), signal type and antenna gain should be considered for

each installation.
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3.2 Configuration of System under Test
EUT —
4VDC | «CPRIO || eCPRH | EAC & AISG/RET | CANTT AT HANTS
T ||EI|5FF'Trans-u+.-:r| IlFlfFF‘Trlnurmrl | {H)Termanal | I {1 Terminal |
3 i4) | i5) (6) (7
{J)Attenuator || (L)Attenuator || (M)Attenuator || (PlAttenuator
| (KiTerminal | | {M)Terminal] [(O)Terminal] |(Q)Terminal
__—__{_1]___‘ {E:l____tTDJ_ __________________________ “Under Table
(A) DC Power e T T T TTTT Remote Site
Supply {R) eBSE
|.c_¢.rr- Tm:nnrrwml
(9
(D) eBSE
(&)
(E)S.G.
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3.2.1 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the
tests.

No. Product Brand Model No. Serial No. FCC ID Remark

A | DC Power Supply NA NA NA NA Supplied by applicant
B | SFP Transceiver NA NA NA NA Supplied by applicant
C | SFP Transceiver NA NA NA NA Supplied by applicant
D eBSE NA NA NA NA Supplied by applicant
E S.G Agilent E4438C NA NA Provided by Lab

F | SFP Transceiver NA NA NA NA Supplied by applicant
G | SFP Transceiver NA NA NA NA Supplied by applicant
H Terminal NA NA NA NA Supplied by applicant
| Terminal NA NA NA NA Supplied by applicant
J Attenuator NA NA NA NA Supplied by applicant
K Terminal NA NA NA NA Supplied by applicant
L Attenuator NA NA NA NA Supplied by applicant
M Terminal NA NA NA NA Supplied by applicant
N Attenuator NA NA NA NA Supplied by applicant
(0] Terminal NA NA NA NA Supplied by applicant
P Attenuator NA NA NA NA Supplied by applicant
Q Terminal NA NA NA NA Supplied by applicant
R eBSE NA NA NA NA Supplied by applicant

NOTE:

1.  All power cords of the above support units are non-shielded (1.8 m).
2. eBSE: evolved Based Station Emulator which is to transmit/receive the waveform.

No. Cable Qty. Length (m) Shielded Cores Remark
(Yes/ No) (Number)
1 DC Power Cable 1 10 Yes 0 Supplied by applicant
2 Coaxial Cable 1 10 Yes 0 Supplied by applicant
3 RF Cable 1 15 Yes 0 Supplied by applicant
4 RF Cable 1 15 Yes 0 Supplied by applicant
5 RF Cable 1 15 Yes 0 Supplied by applicant
6 RF Cable 1 15 Yes 0 Supplied by applicant
7 GND Cable 1 No 0 Provided by Lab
8 RF Cable 1 No 0 Supplied by applicant
9 RF Cable 1 No 0 Supplied by applicant
10 Coaxial Cable 1 10 Yes 0 Supplied by applicant

Report No.: RFBEOO-WTW-P22041058-1 Page No. 11/ 38 Report Format Version: 6.1.1
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3.3 Test Mode Applicability and Tested Channel Detail

Band n26:
Following channel(s) was (were) selected for the final test as listed below:
TEST ITEM AVAILABLE CHANNEL TESTED CHANNEL CHANNEL BANDWIDTH | MODULATION
Output Power 173300 866.5MHz 5MHz(20W) QPSK, 16QAM,
64QAM, 256QAM
Frequency Stability 173300 866.5MHz 5MHz(20W) QPSK
Occupied Bandwidth 173300 866.5MHz 5MHz(20W) QPSK, 106QAM,
64QAM, 256QAM
Emission Mask 173300 866.5MHz 5MHz(20W) QPSK
Conducted 173300 866.5MHz 5MHZ(20W) QPSK
Emission
Radiated Emission 173300 866.5MHz 5MHz(20W) QPSK

NOTE:

The product is a base station, only test type full RB. All supported modulation types were evaluated.The Worst
case of QPSK was selected. Therefore, the Frequency Stability, Condcudeted Emission and Radiated
Emission were presented under QPSK mode only.

Test Condition:

Test Item Environmental Conditions Input Power (System) Tested By
Output Power 25deg. C, 63%RH 120Vac, 60Hz Kevin Ko
Frequency Stability 25deg. C, 63%RH 120Vac, 60Hz Kevin Ko
Occupied Bandwidth 25deg. C, 63%RH 120Vac, 60Hz Kevin Ko
Emission Mask 25deg. C, 63%RH 120Vac, 60Hz Kevin Ko
Conducted Emission 25deg. C, 63%RH 120Vac, 60Hz Kevin Ko
Radiated Emission 20deg. C, 70%RH 120Vac, 60Hz Ryan Du

Note: Above input power with the AC/DC PSU used during testing.
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3.4 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:

Test Standard:

FCC 47 CFR Part 2

FCC 47 CFR Part 90, Subpart S

ANSI/TIA/EIA-603-E 2016

ANSI C63.26-2015

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

References Test Guidance:
KDB 971168 D01 Power Meas License Digital Systems v03r01

All test items have been performed and recorded as per the above standards and KDB test guidance.
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4 Test Types and Results
4.1 Output Power Measurement

4.1.1 Limits of Output Power Measurement and Antenna Height

According to 90.635 (a), the effective radiated power and antenna height for base stations may not exceed 1
kilowatt (30 dBw) and 304 m. (1,000 ft.) above average terrain (AAT), respectively, or the equivalent thereof
as determined from the Table. These are maximum values, and applicants will be required to justify power
levels and antenna heights requested.

4.1.2 Test Procedures
EIRP / ERP Measurement:

Conducted Power Measurement:

a. A spectrum analyzer was used on the output port of the EUT and recorded output power from the
spectrum analyzer.

b. The relevant equation for determining the maximum ERP or EIRP from the measured RF output power is
given in Equation as follows:

EIRP = PMeas + GT
ERP = PMeas + GT- 2.15

Where ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively
(expressed in the same units as PMeas, e.g., dBm or dBW)

PMeas : measured transmitter output power or PSD, in dBm or dBW
GT : gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP)

4.1.3 Test Setup

SPECTRUM
ANALYZER

EUT 30dB pad

Report No.: RFBEOO-WTW-P22041058-1 Page No. 14/ 38 Report Format Version: 6.1.1
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4.1.4 Test Results
Band n26
QPSK
Channel| Freq. - . |PASS
Number | (MH2) Conducted Average Power(dBm) Directional = ER Limit | /AL
ANT2 ANT3 Total Gain (dBi) (W)
173300 | 866.5 43.12 43.07 46.11 16.00 59.96 990.83 [1000.00|PASS
16QAM
Channel| Freq. - . |PASS
Number | (MH2) Conducted Average Power(dBm) Directional == ER Limit | /AL
ANT2 ANT3 Total Gain (dBi) (W)
173300 | 866.5 43.24 42.93 46.10 16.00 59.95 988.55 [1000.00|PASS
64QAM
Channel| Freq. - — |PASS
Number| (MHz) Conducted Average Power(dBm) Directional e = Limit |/EALL
ANT2 ANT3 Total Gain (dBi) (W)
173300 | 866.5 42.94 42.99 45.98 16.00 59.83 961.61 [1000.00|PASS
256QAM
Channel| Freq. - — |PASS
Number | (MH2) Conducted Average Power(dBm) Directional | = Limit | /EanL
ANT2 ANT3 Total Gain (dBi) (W)
173300 | 866.5 42.73 43.20 45.98 16.00 59.83 961.61 [1000.00|PASS

*ERP = Conducted + Directional gain (16dBi) - 2.15dB

*The antenna gain was declared by client.

Report No.: RFBEOO-WTW-P22041058-1

Page No. 15/38

Report Format Version: 6.1.1




BUREAU

VERITAS

Spectrum Analyzer 1
Swept SA

KEYSIGHT '([lput‘RF e
Coupling:
. Align: Auto

1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale
N 1 T

a95c?

4+

Input Z 50 O
Corr CCorr

Freq Ref: Int (S)
NFE: Adaptive

#Atten: 36 dB
uW Path: Standard |Gate: Off

Ref Lvl Offset 30.00 dB
Ref Level 43.00 dBm

#Video BW 160 kHz*

X Y
866.50 MHz

Function
18.33 dBm_ Band Power

Jun 03, 2022
5:15:01 PM

PNO: Best Wide

IF Gain: Low
Sig Track: Off

Spectrum Plot of Worst Value

Avg Type: Power (RMS)[1]2 - 4
AvglHold 100100
Trig: Free Run

ANNNNN

Mkr1 866.50 MHz
Band Power 43.120 dBm

Function Width
5.000 MHz

Function Value

43.120 dBrI

AV

gl

L,

Span
10.0000000 MHz

Swept Span
Zero Span

1.000000 MHz
Auto

Signal Track
(Span Zoom)

Frequency

\II
v|l-

s

Settings
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4.2
42.1

4.2.2

4.2.3

Modulation characteristics Measurement

Limits of Modulation characteristics

N/A

Test Procedure

Connect the EUT to spectrum analyzer. The frequency band is set as EUT supported modulation and
channels, the EUT output is matched with 50 ohm load, the waveform quality and constellation of the

EUT was tested.

Test Setup

EUT

30dB pad

SPECTRUM
ANALYZER
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4.2.4 Test Results

Band n26

Spectrum Plot of Measurement Value

5MHz

16QAM

heas Setup
KEYSIGHT nput kT
o [

Banawiatn

5 11
Py Scale/DIv 10.00 dB 5 MHZ

Frequency Range.
FR1

Duplex Mode

*

891.0 m/Stark: .00 ns
Spacirum
Scale/Div 10.00 dB
e et
Parameters

Apply Prese
110 All CCs;

ain Imhalance:

64QAM

ANT2 : Ch 173300 (866.6MHz

KEYSIGHT [nput R
G [osie
g

BWF
5 lime

Stop: 22.00 ms,

256QAM

antrol and User
Chy

Weas Time

Ad

ed

Dacode

P

ANT2 : Ch 173300 (866.6MHZz)

L ® s
. -
22X

armer Ref Frag
oLt

Haw Man Ime
Scale/Div 10.00 48

Stop: 22.00 ms|

'start: 0.00 ns.

<

]
Width: 6,912 MHz,

: Ch 173300 (866.6MHZz)

Bandwidth

DLNR-TM3.12

Advancad Preset
Parameters

Apply Preset
(1o Al G

| vteas Time

Cank

Avanced

Decode

Pox
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stabiliity Measurement

Follow the 90.213(a), 1.5ppm is for base and fixed station. 2.5 ppm is for mobile station.

4.3.2 Test Procedure

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

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

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the +0.5

‘C during the measurement testing. The each temperature step shall be at least 0.5 hours, consider the

EUT could be test under the stability condition.

NOTE: The frequency error was recorded from the spectrum analyzer.

4.3.3 Test Setup

SPECTRUM

ANALYZER

30dB pad

Oven Room

External Power Source

DC Power Supply

EUT
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4.3.4 Test Results
Band n26
ANT2
FREQUENCY ERROR vs. VOLTAGE
Voltage Test result (ppm) Limit ( ppm ) PASS/FAIL
(Volts) BW: 5MHz
866.5MHz
-40.5 -0.0159 PASS
-58.5 -0.0323 * PASS
FREQUENCY ERROR vs. Temperature
Temp. Test result (ppm) Limit ( ppm ) PASS/FAIL
o BW: 5SMHz
O
866.5MHz
55 -0.04360 1.5 PASS
50 -0.03843 1.5 PASS
40 -0.04150 +1.5 PASS
30 -0.03231 1.5 PASS
20 -0.04409 +1.5 PASS
10 -0.03707 1.5 PASS
0 -0.03368 +1.5 PASS
-10 -0.03845 +1.5 PASS
-20 -0.04616 1.5 PASS
-30 -0.02544 +1.5 PASS
-40 -0.0467 +1.5 PASS
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ANT3
FREQUENCY ERROR vs. VOLTAGE
Voltage Test result (ppm) Limit ( ppm ) PASS/FAIL
(Volts) BW: 5MHz
866.5MHz
-40.5 -0.0307 15 PASS
-58.5 -0.0292 +1.5 PASS
FREQUENCY ERROR vs. Temperature
Temp. Test result (ppm) Limit ( ppm ) PASS/FAIL
o BW: 5MHz
O
866.5MHz
55 -0.02597 +1.5 PASS
50 -0.02795 +1.5 PASS
40 -0.03594 +1.5 PASS
30 -0.03241 +1.5 PASS
20 -0.03725 +1.5 PASS
10 -0.02894 +1.5 PASS
0 -0.03864 +1.5 PASS
-10 -0.03236 +1.5 PASS
-20 -0.04367 +1.5 PASS
-30 -0.04097 +1.5 PASS
-40 -0.0445 +1.5 PASS
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4.4  Occupied Bandwidth Measurement

4.4.1 Limits of Occupied Bandwidth Measurement

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

4.4.2 Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with RBW=1% x OBW and VBW=3 x VBW.

26 dB Bandwidth Measurement:

The emission bandwidth is defined as the width of the signal between two points,one below the carrier center
frequency and one above the carrier center frequency, outside of which all emission are attenuated at least
26dB below the transmitter power.

Occupied Bandwdith Measurement:
Use OBW measurement function of Spectrum analyzer to measure 99 % occupied bandwidth.

4,43 Test Setup

SPECTRUM
ANALYZER

EUT 30dB pad
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4.4.4 Test Result (-26dB Bandwidth)

Band n26
5MHz

-26dBc Bandwidth (MHz)

Channel Freq.
Number | (MHz) ANT2 ANTS3

QPSK | 16QAM | 64QAM | 256QAM | QPSK | 16QAM | 64QAM | 256QAM

173300 866.5 4.82 4.80 4.82 4.83 4.81 4.82 4.81 4.84

ANT2

-26dBc Bandwidth
QPSK 16QAM

RBW 51 kHz MIHPVEW ey REW 51 kHz MIMPVEN e oy
VBW 160 kiz 9.58 dBm VBW 160 kHz 915 dBm
.. Ref50dBm Att 40 68 ST 16.667 ms 86409 HHz 5. Ref50 dBm Aft 4068 SWT 16,687 ms 86411 HHz
Offset 30 dB Delta 2 [T1] Offset 30 6B Detta 2 [T1]
0.00d8 0.00 d8
482 MHz 4.80 MHz
D135 5adAr 013515dRm
P N g [ A

[UW‘UW U\ [‘wwwwww\

poasede

| L " | \
Mo P i,

= 3% =

T T T T T T [eureau T T T T T T [euReau

Center 866.5 MHz 1z Span 10 MHz Center 866.5 MHz 1 MHz/ Span 10 MHz

RBW 51 kHz TIHPVEW ey REW 51 kHz MMPVEN e oy
VBW 160 kifz 771 dBm VBW 160 kHz 565 d8m
cqeT 50 dBm Alt 40 dB ST 16.667 ms 854.08 MHZ < T 50 dim Aft 4048 SWT 16.687 ms 864.09 MHz
Offset 30 dB Delta 2 [T1] Offset 30 B Detta 2 [T1]
0.00d8 0.00 d8
482 MHz 4,83 MHz
D13371dam 13265 dBm
f A0 ol pait N S gpertfl ey e, B, P er i e \

TP 7 71dEm 00 6 55 dkr

T T [eureau T T T
Center 866.5 MHz. 1 MHz! Span 10 MHz Center 866.5 MHz 1 MHz/ Span 10 MHz
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ANT3

-26dBc Bandwidth

QPSK

16QAM

Ref 50 dBm

RBW 51 kHz
VBW 160 kHz

Aft 40 dB SWT 16.667 ms

[T1] MP VIEW

Offset 30 dB

D1 3543 dRr

st 1 T i g

TR

943 e,

g

Warker 1 [T1]

9.43 dBm
854.10 MHz

Delta 2 [T1]

0.00 dB
431 MHz

REW 51 khz [T1] MP WEW

Warker 1[T1]

VBW 180 kHz 9.03 dBm
. Refsodsm At 4008 SWT 16667 ms 854.00 MHz
Offset 30 d8 Detta 2 [T1]
0.0008
s 4.82 MHz
D13502dBm
IV L
[ [V L T G W W\
f nagasn

R

2 F Fp
-0 T T T T T T -0 T T T T T T [BurREAU |
Center 8855 MHz 1 MH2! Span 10 MHz Center 8885 MHz 1 MH2 Span 10 Ntz
RBW 51 kiiz MMPVEW ot ooy RBW 51 Kz MIMEVEW ooy
VW 160 kHz 75248m VBIW 160 kiz 657 dBm
oo Ref50dBm At 40dB SWT 16.667 ms 854.10 MHz co RerS0dBm Att 4008 SWT 16,667 ms 26408 MHz
Offset 30 4B Delta 2 [T1) Offset 30 dB Detta 2[T1)
00048 0.00 8
. 481 MHz " 484 1Hz
1013352 dar o5z
[ A ATy S ...AMNH = dfin f O Y T Y LV YW \
1 P 752dEm ! D2657dBm
] 'M 7 i
My ok N
E E ;
F 2 F Fp
e T T T T T [Eureau] e T T T T T T [Eureau]
Center 8655 MHz 1Mz Span 10 MKz Center 8655 MHz 1 Mz Span 10 Kz
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4.4.5

Band n26
5MHz

Test Result (Occupied Bandwidth)

99% Occupied Bandwidth (MHz)

Channel
Number

Freq.

ANT?2

ANT3

(MHz)

QPSK | 16QAM

64QAM | 256QAM | QPSK

16QAM

64QAM | 256QAM

173300 866.5 4.48 4.49

4.47 4.47 4.49 4.49

4.47 4.47

ANT2

99% Occupied Bandwidth

QPSK

16QAM

RBW 51 kHz MHAPVEN ey REW 51 kiz TARVEN ey oy
VBW 160 kHz 35.50 dBm VBW 160 kiHz 35.37 dBm
<q . Rer50 dBm Alt 40 d8 SWT 16,667 ms. 868.15 MHz <o Refs0 dBm Alt 4098 SWT 16,667 ms 865.15 MHz
: Offset 30 B osw 448 MHz : Offset 30 68 oBW 449 MKz
Temp 1 [T1 OBW] Temp 1 [T1 OBW]
1 28.55 dBm E 28.76 dBm
o 86426 MHz 3 864.26 MHz
i T, 2 : ™ 2 ,
ety p e gn poe Tewzmo oo [ 8 rewzmon
AL I W Ty "
86874 MHz 868.75 MHz
E !
= ! ! ! ! ! ! [6ureaul = ! ! ! ! ! ! e
Center 866.5 MHz 1 MHz/ Span 10 MHz Center 866.5 MHz 1 MHz/ Span 10 MHz
RBW 51 kHz MHAPVEN ey REW 51 kiz TARVEN ey oy
VBW 160 kHz 33.47 dBm VBW 160 kiz 32.60 dBm
. Ref50dBm Alt 40 d8 SWWT 16,667 ms. 867.30 MHz <o Ref st dBm Alt 4098 SWT 16,667 ms 85319 MHz
- Offset 30 0B oBW 447 WHz - Offzet 30 48 0BW 4.47 WHz
Temp 1 [T1 OBW] Temp 1 [T1 OBW]
29.65 dBm 28.35 dBm
B 1 86426 MHz T, 864.26 MHz
T2 Temp 2 [T1 OBW] T < Temp 2 [T1 OBW]
e on[S pofb, i, 4 5011 dBm Al ! sstegtnnge e 29.59 dBm
[ 86873 MHz f l\ 86873 MHz

|
hLM

s

T T
Center 386.5 MHz 1 MHz/

T
Span 10 MHz

T T
[vERITAS | Center 366 5 MHz 1 MHz/

T T
Span 10 MHz
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ANT3

99% Occupied Bandwidth (MHz)

QPSK

16QAM

RBW 51 kHz
VBW 160 kHz
SWT 16.667 ms

Ref 50 dBm Aft 40 dB

MIAPVIEW  yorker 1 T1]
3540 dBm

855.15 MHz

Offset 30 dB

o 1

0BW 4.49 MHz
Temp 1 [T1 OBW]
28.44 dBm

L

864.26 Mz
Temp 2 [T1 OBW]
28.20 dBm

[V W WY

858.75 MHz

\

4 /
[ \
|

, l

Ref50 d8m Att 40 dB

REW 51 khz
VBW 160 kHz
SWT 16.667 ms

MIAPVEW  parker 1 1]
34.36 d8m

865.94 MHz

Offset 30 48

0BW 4.49 MHz
Temp 1 [T1 OBW]
2866 dBm

Tt prn o By

864.26 MHz
Temp 2 [T1 OBW]
29.17 dBm

868.75 MHz

e

T T T T
Center 855.5 MHz 1 MHz/

T
Span 10 MHz

-0 T T T T T T -0 T T T T T
[eurReau]
Center 885.5 MHz 1 Wz Span 10 MHz Center 866.5 MHz 1 MHz/ Span 10 MHz
REWS1 kiiz MIAPVEN et REW 51 kitz MARVEN ey oy
VBW 160 kiz 3361 dam VBW 160 kHz 32.31 dBm
sp._ReT 50 dBm Alt 40 08 ST 16.667 ms 86830 MHz sg._ Rer50 dBm Alt 4098 SWT 16,667 ms 867,32 Wz
- Offset 30 dB 0BW 4.47 MHz h Offset 30 dB BW 4.47 MHz
Temp 1 [T1 0BW] Temp 1 [T1 OBW]
. . 2962 dBm s 28.43 dBm
- 864.26 Wiz 1 o 864.26 HHz
T2 Temp 2 [T1 OBW] Iy 2 Temp 2 [T1 OBW]
N SO Y. OSSN PO SO e 2 a8 el i i o 45 a5
*\ 868.73 Mz T X 868.73 MHz
M%MWM . wwwwﬂ
=0 -50 T T T

Center 856.5 MHz

! [EUREAU]
Span 10 MHz
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45 Emission Mask Measurement

45.1 Limits of Emission Mask Measurement

Per 90.210, equipment used in 809-824/854-869 MHz licensed band to EA or non-EA systems shall comply
with the emission mask provisions of §90.691.

Per 90.691, Emission mask requirements

(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license and to
spectrum adjacent to interior channels used by incumbent licensees. The emission limits are as follows:

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Log10(f/6.1)
decibels or 50 + 10 Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the
frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than
12.5 kHz. (2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed
from the center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.

(b) When an emission outside of the authorized bandwidth causes harmful interference, the Commission may,
at its discretion, require greater attenuation than specified in this section.

45.2 Test Procedures

1. 30dB attenuation pad is connected with spectrum analyzer. RBW=300Hz and VBW=900Hz is used for
measurement.

2. Record the test plot.

45.3 Test Setup

SPECTRUM
ANALYZER

EUT 30dB pad
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45.4 Test Results

Band n26

5MHz-ANT2

QPSK

Ch 173300 (866.5MHz)

RBW 300 Hz
VBW 800 Hz
SWT 14.133333 ms

MMAVEAXE  yarker 1 1)
-36.71 dBm
5 Ref 36 dBm 863.9900 MHz

Offset 30 dB

Att 30 B

54

[BuREAU]
VERITAS

T T
Start 863.75 MHz Stop 864.25 MHz

Ref 35 dBm

Att 30 B

RBW 300 Hz
VBW 300 Hz
SWT 14.133333 ms

[T1AV MAXH Marker 1 [T1)

-37.19.dBm
869.0110 MHz

Offset 30 dB

54

T
Start 868.75 MHz

T
Stop 869.25 MHZ

REW 100 kHz

Marker 1[T1
VBW 300 kHz i

-19.35 dBm

25 Ref 28 dBm Att 30 dB SWT 11666667 ms 857.9575 WHz
Qffset 30 gB Warker 2 [T1]

-20.04 dBm

869.0480 MHz

e

54

T T eurRenu |
Start 863 MHz 700 khz/ Stop 870 MHz
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SMHz-ANT3

QPSK

Ch 173300 (866.5MHz)

Ref36 dBm

Att 30 dB

REW 300 Hz
VBW 900 Hz
SWT 14133333 ms

Offset 30 dB

54

T
Start 853.75 MHz

T
50 kHz/

T
Stop 384.25 MHz

Marker 1 [T1]
-37.28 dBm
863.9900 MHz

Ref 36 dBm

Att 30 dB

REW 300 Hz
VBW 500 Hz
SWT 14.133333 ms

Offset 30 dB

54

T
Start 868.75 NHz

T
Stop 389.25 MHz

Marker 1 [T1]
-37.25 dBm
869.0040 MHz

Ref 35 dBm

Att 3098

REW 100 kHz
VBW 300 kHz
SWT 11.666867 ms

Offset 30 4B

Marker 1 [T1]
-20.18 98m
863.9625 Mz

Marker 2 [T1]

-20.37 dBm
859.0375 MHz

e

54 T

T T T T T [eureau]
Start 883 MHz 700 kHz/ Stop 870 MHzZ
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log10(P) dB. The limit of emission equal to —13dBm.

Note:
This device can be impelement MIMO function, so the limit of spurious emissions needs to be reduced by
10log(NumbersAnt) according to FCC KDB 662911 D01 guidance.

{2TX: The limit is adjusted to -13dBm — 10*log(2) = -16.01dBm.}

4.6.2 Test Procedure

a. When the spectrum scanned from 9kHz to the tenth harmonic of the highest fundamental frequency;, it
shall be connected to the 30dB pad attenuated the carried frequency. The spectrum set RBW: 100kHz
and VBW=3*RBW is used for measurement.

b. Record the test plot.

4.6.3 Test Setup

SPECTRUM
EUT 30dB pad ANALYZER
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4.6.4 Test Results
Band n26
5MHz- ANT2

QPSK
Ch 173300 (866.5MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1IGHz~10GHz
RBW 100 kHz [T1] AV MAXH Marker 1 [T1] RBW 1 MHz [T1] AV MAXH Warker 1 [T1]
VBW 300 kHz _£1.73.d8m VBW 3 MHz 2669 dBm
49 el 40 dBm Att 30 dB SWT 16667 ms. 506.004 MHz 4 Ref40d8m At 30dB SWT15ms 721500 GHz
Offset 30 dB Offset 30 dB
D1-1601 dBm D1-1601dBm
1
- L i fd el AN N
MNMMMMme$”WV' LAk i e
.
T Pttt b s e
50 T T T T T T T [BurReaU ] 50 T T T T T T [EurReaU |
Start 9 kHz 99.999 MHz/ Stop 1 GHz Start 1 GHz. 900 MHz/ Stop 10 GHz
5MHz- ANT3
QPSK
Ch 173300 (866.5MHz)
Frequency Range : 9kHz~1GHz Frequency Range : 1IGHz~10GHz
RBW 100 kHz [T1] AV MAXH Marker 1 [T1] RBW 1 MHz [T1] AV MAXH Warker 1 [T1]
VBW 300 kHz _£2.02dBm VBW 3 MHz _26.44dBm
49 el 40 dBm Att 30 dB SWT 16667 ms. 542,004 MHz 4 Ref40d8m At 30dB SWT15ms 4.34300 GHz
Offset 30 dB Offset 30 dB
D1-1601 dBm D1-1601dBm
.
T PRI S W S
W LA R (S L R e
1
" bt el Aebahob b “WMW
50 T T T T T T T s 50 T T T T T T s
Start 9 kHz 99.999 MHz/ Stop 1 GHz Start 1 GHz. 900 MHz/ Stop 10 GHz

Note: The signal of 9kHz is IF signal from spectrum analyzer.
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measuremen

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

4.7.2 Test Procedure
a. The field strength was measured with Spectrum Analyzer.

b. Measurement in the semi-anechoic chamber, EUT placed on the 0.8m/1.5m 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 field strength value via a spectrum reading obtained corrected
for antenna factor, cable loss and pre-amplifier factor.

c. Perform afield strength measurement and then mathematically convert the measured field strength level
to EIRP level.

d. Follow ANSI C63.26 section 5.2.7 d),
E (dBuV/m) = Measured amplitude level (dBuV) + Cable Loss (dB) + Antenna Factor (dB/m).

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

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

4.7.3 Deviation from Test Standard

No deviation.
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4.7.4 Test Setup

For Radiated emission below 1GHz

Ant. Tower 1-4m
Variable
EUT& = 3m . /
Support Unjts
—(>—E:I
Turn Table
8OCmT ﬁ
L
Ground Plane
Test Receiver
[ | —
O 0O 0o
A 0 0 0 ey
For Radiated emission above 1GHz
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | =
7]
Turn Table
u Absorber
prd
om MV ——
MMNVIAAA
= T
Ground Plane
Test Receiver
\ | E—

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

Band n26

Below 1GHz

5MHz

Test Frequency |Ch 173300 (866.5MHz) Frequency Range |Below 1000 MHz

Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency EIRP Limit Margin Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)

1 30.80 -66.11 -13.00 -53.11 2.00H 32 38.55 -104.66
2 109.52 -72.07 -13.00 -59.07 1.50H 74 34.23 -106.30
3 149.54 -71.81 -13.00 -58.81 2.00H 253 31.50 -103.31
4 197.25 -68.46 -13.00 -55.46 1.50 H 52 37.94 -106.40
5 310.31 -71.83 -13.00 -58.83 1.50H 268 30.68 -102.51
6 485.58 -67.61 -13.00 -54.61 1.50 H 211 30.81 -98.42

Remarks:

1. Follow ANSI C63.26 section 5.2.7 d), EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m) @ 3m
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8

Level
(dBm)
~10-

=20

-30

-40

-50

-50

-70

5

-80

T

-80-

I
300

I I I
400 500 600

Frequency (MHz)

I
700

I I 1
&00 800 1000
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Test Frequency |Ch 173300 (866.5MHz) Frequency Range |Below 1000 MHz
Antenna Polarity & Test Distance : Vertical at 3 m
Frequency EIRP Limit Margin Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 30.71 -63.31 -13.00 -50.31 1.00V 133 41.32 -104.63
2 48.39 -65.73 -13.00 -52.73 1.00V 152 37.69 -103.42
3 106.71 -70.69 -13.00 -57.69 1.50 V 342 35.98 -106.67
4 160.83 -69.98 -13.00 -56.98 1.00V 26 33.60 -103.58
5 197.96 -73.21 -13.00 -60.21 1.00V 281 33.21 -106.42
6 379.48 -68.76 -13.00 -55.76 1.00V 277 32.43 -101.19
Remarks:

1. Follow ANSI C63.26 section 5.2.7 d), EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m) @ 3m
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8
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Above 1GHz
Test Frequency |Ch 173300 (866.5MHz) Frequency Range |Above 1000 MHz
Antenna Polarity & Test Distance : Horizontal at 3 m
o . Antenna Table Raw Correction
Frequency EIRP Limit Margin .
No (MH2) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)

1 1731.00 -64.15 -13.00 -51.15 1.50 H 122 34.93 -99.08

2 2163.75 -63.28 -13.00 -50.28 2.00H 267 32.62 -95.90

3 2596.50 -62.90 -13.00 -49.90 1.50H 297 33.04 -95.94

4 3029.25 -63.30 -13.00 -50.30 1.50H 72 31.68 -94.98

Antenna Polarity & Test Distance : Vertical at 3 m
Frequency EIRP Limit Margin Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)

1 1731.00 -62.99 -13.00 -49.99 150V 132 36.09 -99.08

2 2163.75 -62.13 -13.00 -49.13 1.50V 268 33.77 -95.90

3 2596.50 -62.70 -13.00 -49.70 150V 172 33.24 -95.94

4 3029.25 -63.86 -13.00 -50.86 150V 287 31.12 -94.98
Remarks:

1. Follow ANSI C63.26 section 5.2.7 d), EIRP(dBm) = Raw Value(dBuV) + Correction Factor(dB/m) @ 3m
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
+ 20log(D) — 104.8
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5 Pictures of Test Arrangements

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

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to

provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

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

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

Fax: 886-2-26051924 Fax: 886-3-6668323

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

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

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

--- END -

Report No.: RFBEOO-WTW-P22041058-1 Page No. 38/38 Report Format Version: 6.1.1


mailto:service.adt@tw.bureauveritas.com

		2022-07-26T13:12:31+0800
	Bureau Veritas Consumer Products Services




