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This report is 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. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, 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 your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification.
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1 Certificate of Conformity

Product: 4G LTE Cat.12 Module mPCle
Brand: BEC, BILLION
Test Model: BEC B41-15
Sample Status: Engineering sample
Applicant: BILLION ELECTRIC CO., LTD.
Test Date: Nov. 17 ~ Nov. 22, 2021

Standards: FCC Part 27, Subpart C, M

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

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

Ve‘H\L [,‘AM
Pettie Chen / Senior Specialist
J
J,g; AR / .
jEeyems) AN

Approved by : , Date: Dec. 28, 2021
Jeremy Lin / Project Engineer

Prepared by : , Date: Dec. 28, 2021
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2 Summary of Test Results

Applied Standard: FCC Part 27 & Part 2

FCC Clause Test Item Result Remarks
2.1046
27.50 Equivalent Isotropically Radiated Power Pass |Meet the requirement of limit.
(h)(2)
2.1047 Modulation Characteristics Pass |Meet the requirement of limit.
- Peak To Average Ratio Pass |Meet the requirement of limit.
2.1055 Frequency Stability . -
27.54 Stay with the authorized bands of operation Pass | Meet the requirement of limit.
2.1049 Occupied Bandwidth Pass |Meet the requirement of limit.
2.1051
27.53 Band Edge / Out of Band Emissions Measurements Pass |Meet the requirement of limit.
(m)(4)(6)
2.1051
27.53 Conducted Spurious Emissions Pass |Meet the requirement of limit.
(m)(4)(6)
21053 27.53 Meet the requirement of limit.
.(m)(4)(6-) Radiated Spurious Emissions Pass | Minimum passing margin is -15.80dB at 4997.0,
5186.00MHz.

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;

Expanded Uncertainty

Measurement Frequency (k=2) ()

9kHz ~ 30MHz 3.00 dB

Radiated Emissions up to 1 GHz 30MHz ~ 200MHz 2.91dB
200MHz ~1000MHz 2.93dB

Radiated Emissions above 1 GHz 1GHz ~ 18GHz 1.76 dB
18GHz ~ 40GHz 1.77 dB
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2.2

Test Site and Instruments

Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
Test Receiver
KEYSIGHT N9038A MY55420137 Apr. 09, 2021 | Apr. 08, 2022
Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100039 Jun. 10, 2021 | Jun. 09, 2022
BILOG Antenna
SCHWARZBECK VULB9168 9168-151 Oct. 26, 2021 | Oct. 25, 2022
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-1169 Nov. 22, 2020 | Nov. 21, 2021
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Nov. 22, 2020 | Nov. 21, 2021
Preamplifier
Agilent 8447D 2944A10638 Jun. 05, 2021 | Jun. 04, 2022
(Below 1GHz)
Preamplifier
Agilent 8449B 3008A02367 Feb. 17, 2021 | Feb. 16, 2022
(Above 1GHz)
E,r\‘;grlnp"f'er EMC 184045 980116 Oct. 05, 2021 | Oct. 04, 2022

. SUCOFLEX 104 &

RF signal cable CABLE-CH9-02
HUBER+SUHNER&EMCI EMC104(—)§M-SM80 (248780+171006) Jan. 16, 2021 | Jan. 15, 2022
RF signal cable
HUBER+SUHNER SUCOFLEX 104 |CABLE-CH9-(250795/4)| Jan. 16, 2021 | Jan. 15, 2022
RF signal cable 8D-FB Cable-CH9-01 Jun. 05,2021 | Jun. 04, 2022
Woken
Software ADT_Radiated_
BV ADT V7.6.15.9.5 NA NA NA
Antenna Tower &Turn
BV ADT AT100 AT93021705 NA NA
Turn Table
BV ADT TT100 TT93021705 NA NA
Turn Table Controller
BV ADT SC100 SC93021705 NA NA
Boresight Antenna Fixture FBA-01 FBA-SIP01 NA NA
E:S::' Multimeter 87-Ii 70360742 Jun. 24, 2021 | Jun. 23, 2022
AC power supply 6905S 1991553 NA NA
Extech
Temperature & Humidity
Chamber MHU-225AU 920842 Jun. 15, 2021 | Jun. 14, 2022
TERCHY
Spectrum Analyzer
Rohde & Schwarz FSw43 101582 Apr. 01, 2021 | Mar. 31, 2022
Radio Communication
Analyzer MT8821C 6201462755 Feb. 07, 2021 | Feb. 06, 2022
Anritsu

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Chamber 9.
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3  General Information

3.1 General Description of EUT
Product 4G LTE Cat.12 Module mPCle
Brand BEC, BILLION
Test Model BEC B41-15

Sample Status

Engineering sample

Power Supply Rating

56Vdc (from PoE)

Modulation Type

QPSK, 16QAM, 64QAM

Operating Frequency

LTE Band 41 (Channel Bandwidth 5MHz)

2498.5MHz ~ 2687.5MHz

LTE Band 41 (Channel Bandwidth 10MHZz)

2501.0MHz ~ 2685.0MHz

LTE Band 41 (Channel Bandwidth 15MHz)

2503.5MHz ~ 2682.5MHz

LTE Band 41 (Channel Bandwidth 20MHz)

2506.0MHz ~ 2680.0MHz

QPSK | 16QAM | 64QAM
LTE Band 41 (Channel Bandwidth 5MHz) | (20 o100 | (aaradbmy | (o0 codbm)
Max. EIRP Power | LTE Band 41 (Channel Bandwidth 10MHZ) | (s 7adom) | (36 20dom) | (o0 cadbm
LTE Band 41 (Channel Bandwidth 15MHz) | (5o 7rqom) | (o6 cedbwy | (26.5000m)
LTE Band 41 (Channel Bandwidth 20MHz) | (30 atm) | (26.sadbwy | (o0 36abm)
QPSK | 16QAM | 64QAM
LTE Band 41 (Channel Bandwidth 5MHz) | 4M51G7D | 4M50D7W | 4M51D7W
Emission Designator | LTE Band 41 (Channel Bandwidth 10MHz) | 8M97G7D | 8M97D7W | 8M98D7W
LTE Band 41 (Channel Bandwidth 15MHz) | 13M5G7D | 13M5D7W | 13M5D7W
LTE Band 41 (Channel Bandwidth 20MHz) | 17M9G7D | 177M9D7W | 17M9D7W

Antenna Type Refer to Note as below
Antenna Connector Refer to Note as below
Accessory Device NA
Cable Supplied NA
Note:
1. The EUT uses the following antennas.
Antenna Antenna
No. Brand Model Net Gain(dBi) Antenna Type | Connector Type
1 Cortec AN2600-6008BSM 71 Dipole SMA
2 |Grand-Tek Technolo SX-V2/ 3.1 Dipole SMA
9% | 0A-L71-12-05-C5-BL ' P
3 Grand-Tek Technology| DA-B41-16-06-BL 12.5 PCB ipex(MHF)

* 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.

2. The EUT uses following PoE.

PoE (Support unit)

Brand

BILLION

Model BP035-560063PAX
Input Power 100-240Vac, 50/60Hz, 0.8A
Output Power 56Vdc, 0.625A

3. This module supports 1T4R. Only one of the two TX ports provided on the module (TX0 or TX1) may be
active at any given time. Measurements were performed on port TX0 and are representative of port TX1.
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3.2 Configuration of System under Test
PoE(C) [ | EUT
@)
Load (B)
e Remote site
Radio
Communication
Analyzer (A)
3.2.1 Description of Support Units

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

tests.
ID Product Brand Model No. Serial No. FCC ID Remarks
Radio
A. Communication Anritsu MT8821C 6261806803 NA -
Analyzer
B. Load NA NA NA NA -
C. PoE BILLION BP035-560063PAX NA NA Provided by client
Note:
1. All power cords of the above support units are non-shielded (1.8m).
2. ltem A acted as a communication partner to transfer data.
ID Descriptions Qt Length (m) Shielding Cores (Qty.) Remarks
ipti : }
P & < (Yes/No) v
1. |Power cable 1 1.47 N 1 Provided by client
2. |LAN cable 1 1.5 N 0 -

Note: The core(s) is(are) originally attached to the cable(s).
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3.3

Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, XYZ axis and antenna ports. The worst case was found when positioned as

the table below. Following channel(s) was (were) selected for the final test as listed below:

Band Radiated Emission
LTE Band 41 Y-plane
LTE Band 41
EUT
) . . Channel .
Configure Test item Available channel Tested channel . Modulation Mode
Bandwidth
Mode
1 RB /0 RB Offset
1 RB /12 RB Offset
39675 (2498.5MHz), 1 RB / 24 RB Offset
QPSK/16QAM /
39675 to 41565 40620 (2593.0MHz), 5MHz 64QAM 12 RB / 0 RB Offset
41565 (2687.5MHz) 12 RB / 6 RB Offset
12 RB / 13 RB Offset
25 RB/ 0 RB Offset
1 RB /0 RB Offset
1 RB / 24 RB Offset
39700 (2501.0MHz), 1 RB /49 RB Offset
QPSK/16QAM /
39700 to 41540 40620 (2593.0MHz), 10MHz 64QAM 25 RB /0 RB Offset
41540 (2685.0MHz) 25 RB / 12 RB Offset
25 RB / 25 RB Offset
50 RB/ 0 RB Offset
- EIRP
1 RB /0 RB Offset
1 RB / 37 RB Offset
39725 (2503.5MHz), 1 RB /74 RB Offset
( ?) QPSK / 16QAM / s¢
39725 to 41515 40620 (2593.0MHz), 15MHz 64QAM 36 RB /0 RB Offset
41515 (2682.5MHz) 36 RB/ 19 RB Offset
36 RB / 39 RB Offset
75 RB / 0 RB Offset
1 RB /0 RB Offset
1 RB /50 RB Offset
39750 (2506.0MHz), 1 RB /99 RB Offset
( ?) QPSK / 16QAM / s¢
39750 to 41490 40620 (2593.0MHz), 20MHz 64QAM 50 RB / 0 RB Offset
41490 (2680.0MHz) 50 RB / 25 RB Offset
50 RB / 50 RB Offset
100 RB / 0 RB Offset
Modulation QPSK /16QAM /
- 39750 to 41490 40620 (2593.0MH 20MH 100 RB / 0 RB Offset
Characteristics ° ( 2) ‘ 64QAM se
39675 (2498.5MHz),
39675 to 41565 ( 2) 5MHz QPSK 25 RB / 0 RB Offset
41565 (2687.5MHz)
39700 (2501.0MHz),
39700 to 41540 ( 2) 10MHz QPSK 50 RB / 0 RB Offset
. 41540 (2685.0MHz)
- Frequency Stability
39725 (2503.5MHz),
39725 to0 41515 15MHz QPSK 75 RB / 0 RB Offset
41515 (2682.5MHz)
39750 (2506.0MHz),
39750 to 41490 ( 2) 20MHz QPSK 100 RB / 0 RB Offset
41490 (2680.0MHz)
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EUT
) . . Channel .
Configure Test item Available channel Tested channel ) Modulation Mode
Bandwidth
Mode
39675 (2498.5MHz),
( 2) QPSK / 16QAM /
39675 to 41565 40620 (2593.0MHz), 5MHz 64QAM 25 RB / 0 RB Offset
41565 (2687.5MHz)
39700 (2501.0MHz),
( 2) QPSK / 16QAM /
39700 to 41540 40620 (2593.0MHz), 10MHz 64QAM 50 RB/ 0 RB Offset
Emission 41540 (2685.0MHz)
i Bandwidth 39725 (2503.5MHz),
( 2) QPSK / 16QAM /
39725 to 41515 40620 (2593.0MHz), 15MHz 64QAM 75 RB / 0 RB Offset
41515 (2682.5MHz)
39750 (2506.0MHz),
( 2) QPSK / 16QAM /
39750 to 41490 40620 (2593.0MHz), 20MHz 64QAM 100 RB / 0 RB Offset
41490 (2680.0MHz)
1 RB /0 RB Offset
39675 (2498.5MHz),
39675 to 41565 5MHz QPSK 1 RB / 24 RB Offset
41565 (2687.5MHz)
25 RB /0 RB Offset
1 RB /0 RB Offset
39700 (2501.0MHz),
39700 to 41540 10MHz QPSK 1 RB /49 RB Offset
41540 (2685.0MHz)
Out-of-Band 50 RB/ 0 RB Offset
Emissions 1 RB /0 RB Offset
39725 (2503.5MHz),
39725 to 41515 15MHz QPSK 1 RB /74 RB Offset
41515 (2682.5MHz)
75 RB / 0 RB Offset
1 RB /0 RB Offset
39750 (2506.0MHz), °¢
39750 to 41490 20MHz QPSK 1 RB /99 RB Offset
41490 (2680.0MHz)
100 RB / 0 RB Offset
39675 (2498.5MHz),
( 2) QPSK / 16QAM /
39675 to 41565 40620 (2593.0MHz), 5MHz 64QAM 1 RB /0 RB Offset
41565 (2687.5MHz)
39700 (2501.0MHz),
( 2) QPSK / 16QAM /
39700 to 41540 40620 (2593.0MHz), 10MHz 64QAM 1 RB /0 RB Offset
Peak to Average 41540 (2685.0MHz)
Ratio 39725 (2503.5MHz),
( 2) QPSK / 16QAM /
39725 to 41515 40620 (2593.0MHz), 15MHz 64QAM 1 RB /0 RB Offset
41515 (2682.5MHz)
39750 (2506.0MHz),
( 2) QPSK / 16QAM /
39750 to 41490 40620 (2593.0MHz), 20MHz 64QAM 1 RB /0 RB Offset
41490 (2680.0MHz)
39675 (2498.5MHz),
39675 to 41565 40620 (2593.0MHz), 5MHz QPSK 1 RB /0 RB Offset
41565 (2687.5MHz)
39700 (2501.0MHz),
39700 to 41540 40620 (2593.0MHz), 10MHz QPSK 1 RB /0 RB Offset
Conducted 41540 (2685.0MHz)
Emission 39725 (2503.5MHz),
39725 to 41515 40620 (2593.0MHz), 15MHz QPSK 1 RB /0 RB Offset
41515 (2682.5MHz)
39750 (2506.0MHz),
39750 to 41490 40620 (2593.0MHz), 20MHz QPSK 1 RB /0 RB Offset

41490 (2680.0MHz)
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EUT
) . . Channel .
Configure Test item Available channel Tested channel ) Modulation Mode
Bandwidth
Mode
Radiated Emission
- (Frequency range 39675 to 41565 40620 (2593.0MHz) 5MHz 1 RB /0 RB Offset
below 1GHz)
39675 (2498.5MHz),
Radiated Emissi 39675 to 41565 40620 (2593.0MHz), 5MHz 1 RB /0 RB Offset
adiated Emission
41565 (2687.5MHz)
- (Frequency range
39750 (2506.0MHz),
above 1GHz)
39750 to 41490 40620 (2593.0MHz), 20MHz 1 RB /0 RB Offset
41490 (2680.0MHz)
Note:

1. For radiated emission below 1GHz, select the worst radiated emission channel (above 1GHz) for final

testing.

2. For radiated emission above 1GHz, according to 3GPP 36.521-1 Section 6.6.3.1.4.1, choose the 5MHz &
highest channel bandwidth for final test.

3. The output power for QPSK, 16QAM and 64QAM, measured value of QPSK is higher than 16QAM, and
64QAM mode. Therefore, only Modulation characteristics, occupied bandwidth and Peak to average ratio
items had been tested under QPSK, 16QAM and 64QAM modes, the other test items were performed

under worse mode according to the maximum output power.

Test Condition:

Test ltem Environmental Conditions Input Power Tested By
EIRP/ERP 25deg. C, 60%RH 120Vac, 60Hz James Yang
Modulation Characteristics 25deg. C, 60%RH 120Vac, 60Hz James Yang
Frequency Stability 25deg. C, 60%RH 120Vac, 60Hz James Yang
Occupied Bandwidth 25deg. C, 60%RH 120Vac, 60Hz James Yang
Band Edge 25deg. C, 60%RH 120Vac, 60Hz James Yang
Peak To Average Ratio 25deg. C, 60%RH 120Vac, 60Hz James Yang
Conducted Emission 25deg. C, 60%RH 120Vac, 60Hz James Yang
Radiated Emission ;ggzg 8 gg:ﬁs: 120Vac, 60Hz T—ieaxnzv\i\?ug
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3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards and References

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

Test Standard:

FCC 47 CFR Part 2

FCC 47 CFR Part 27

ANSI/TIA/EIA-603-E 2016

ANSI 63.26-2015

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

All test items have been performed as a reference to the above KDB test guidance.
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4 Test Types and Results
41 Output Power Measurement

411 Limits of Output Power Measurement

Mobile stations are limited to 2.0 watts EIRP. All user stations are limited to 2.0 watts transmitter output
power.

4.1.2 Test Procedures

Conducted Power Measurement:
The EUT was set up for the maximum power with LTE link data modulation and link up with simulator. Set
the EUT to transmit under low, middle and high channel and record the power level shown on simulator.

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

4.1.3 Test Setup

Conducted Power Measurement:

Communication Simulator EUT
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41.4 Test Results
Conducted Output Power (dBm)

LTE Band 41
RB Size | RB Offset Low Mid High

BW I'\r/lldCeSx Channel 39750 40620 41490
Frequency (MHz) 2506 2593 2680

1 0 16.91 16.73 1711

1 50 16.05 16.42 16.85

1 99 16.45 16.66 16.94

20M QPSK 50 0 16.40 16.19 16.75
50 25 15.92 16.23 16.78

50 50 16.25 16.38 16.81

100 0 16.30 16.44 16.82

1 0 16.88 16.70 17.03

1 50 16.01 16.31 16.79

1 99 16.31 16.63 16.83

20M 16QAM 50 0 16.32 16.17 16.45
50 25 15.81 16.09 16.69

50 50 16.01 16.27 16.67

100 0 16.25 16.41 16.53

1 0 16.86 16.58 16.84

1 50 15.84 16.27 16.71

1 99 15.91 16.55 16.81

20M 64QAM 50 0 1617 16.09 16.23
50 25 15.84 16.07 16.54

50 50 15.03 15.89 16.59

100 0 16.23 16.27 16.39
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LTE Band 41

RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 39725 40620 41515
Frequency (MHz) 2503.5 2593 2682.5
1 0 16.86 16.62 17.21
1 37 16.43 16.55 17.11
1 74 16.52 16.46 17.12
15M QPSK 36 0 16.21 16.07 16.97
36 19 16.19 16.18 16.83
36 39 16.33 16.33 16.74
75 0 16.29 16.38 16.93
1 0 16.73 16.58 17.08
1 37 16.23 16.43 17.06
1 74 16.36 16.36 17.02
15M 16QAM 36 0 16.07 15.95 16.70
36 19 16.25 16.08 16.81
36 39 16.04 16.29 16.80
75 0 16.31 16.43 16.81
1 0 16.71 16.45 17.03
1 37 16.19 16.32 16.98
1 74 16.17 16.25 16.73
15M 64QAM 36 0 15.86 15.84 16.65
36 19 16.12 16.07 16.77
36 39 15.97 16.09 16.81
75 0 16.11 16.21 16.66
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LTE Band 41
RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 39700 40620 41540
Frequency (MHz) 2501 2593 2685
1 0 16.61 16.62 17.24
1 24 16.38 16.41 17.06
1 49 16.52 16.33 17.22
10M QPSK 25 0 16.55 16.37 17.18
25 12 16.23 16.42 17.07
25 25 16.32 16.46 17.21
50 0 16.31 16.30 17.00
1 0 16.51 16.58 17.20
1 24 16.31 16.30 16.94
1 49 16.43 16.23 17.16
10M 16QAM 25 0 16.34 16.33 17.05
25 12 16.25 16.39 16.93
25 25 16.10 16.31 17.09
50 0 16.15 16.33 16.97
1 0 16.50 16.44 17.15
1 24 16.26 16.23 16.77
1 49 16.29 16.17 16.87
10M 64QAM 25 0 16.43 16.27 17.01
25 12 16.23 16.22 16.88
25 25 16.08 16.27 17.06
50 0 16.07 16.16 16.98
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LTE Band 41

RB Size | RB Offset Low Mid High

BW Nes Channel 39675 40620 41565
Frequency (MHz) 2498.5 2593 2687.5

1 0 16.89 16.57 17.33

1 12 16.39 16.46 17.16

1 24 16.18 16.21 16.85

5M QPSK 12 0 16.17 16.30 16.74
12 6 16.25 16.37 17.08

12 13 16.13 16.36 17.00

25 0 16.16 16.33 16.89

1 0 16.61 16.51 17.15

1 12 16.21 16.37 17.04

1 24 15.98 16.01 16.82

5M 16QAM 12 0 16.06 16.19 16.72
12 6 16.19 16.30 16.92

12 13 16.04 16.31 16.84

25 0 16.06 16.29 16.87

1 0 16.58 16.60 17.15

1 12 16.17 16.31 16.93

1 24 15.95 15.95 16.66

5M 64QAM 12 0 15.96 16.16 16.82
12 6 16.17 16.25 16.90

12 13 16.01 16.29 16.82

25 0 16.07 16.23 16.83
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EIRP Power (dBm)

LTE Band 41
RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 39750 40620 41490
Frequency (MHz) 2506 2593 2680
1 0 29.41 29.23 29.61
1 50 28.55 28.92 29.35
1 99 28.95 29.16 29.44
20M QPSK 50 0 28.90 28.69 29.25
50 25 28.42 28.73 29.28
50 50 28.75 28.88 29.31
100 0 28.80 28.94 29.32
1 0 29.38 29.20 29.53
1 50 28.51 28.81 29.29
1 99 28.81 29.13 29.33
20M 16QAM 50 0 28.82 28.67 28.95
50 25 28.31 28.59 29.19
50 50 28.51 28.77 29.17
100 0 28.75 28.91 29.03
1 0 29.36 29.08 29.34
1 50 28.34 28.77 29.21
1 99 28.41 29.05 29.31
20M 64QAM 50 0 28.67 28.59 28.73
50 25 28.34 28.57 29.04
50 50 28.43 28.39 29.09
100 0 28.73 28.77 28.89

*EIRP = Conducted Output Power+ Gain (12.5dBi)
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LTE Band 41

RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 39725 40620 41515
Frequency (MHz) 2503.5 2593 2682.5
1 0 29.36 29.12 29.71
1 37 28.93 29.05 29.61
1 74 29.02 28.96 29.62
15M QPSK 36 0 28.71 28.57 2047
36 19 28.69 28.68 29.33
36 39 28.83 28.83 29.24
75 0 28.79 28.88 29.43
1 0 29.23 29.08 29.58
1 37 28.73 28.93 29.56
1 74 28.86 28.86 29.52
15M 16QAM 36 0 28.57 28.45 29.20
36 19 28.75 28.58 29.31
36 39 28.54 28.79 29.30
75 0 28.81 28.93 29.31
1 0 29.21 28.95 29.53
1 37 28.69 28.82 29.48
1 74 28.67 28.75 29.23
15M 64QAM 36 0 28.36 28.34 29.15
36 19 28.62 28.57 29.27
36 39 28.47 28.59 29.31
75 0 28.61 28.71 29.16

*EIRP = Conducted Output Power+ Gain (12.5dBi)
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LTE Band 41

RB Size | RB Offset Low Mid High

BW I'\rfgesx Channel 39700 40620 41540
Frequency (MHz) 2501 2593 2685

1 0 29.11 29.12 29.74

1 24 28.88 28.91 29.56

1 49 29.02 28.83 29.72

10M QPSK 25 0 29.05 28.87 29.68
25 12 28.73 28.92 29.57

25 25 28.82 28.96 29.71

50 0 28.81 28.80 29.50

1 0 29.01 29.08 29.70

1 24 28.81 28.80 29.44

1 49 28.93 28.73 29.66

10M 16QAM 25 0 28.84 28.83 29.55
25 12 28.75 28.89 29.43

25 25 28.60 28.81 29.59

50 0 28.65 28.83 29.47

1 0 29.00 28.94 29.65

1 24 28.76 28.73 290.27

1 49 28.79 28.67 29.37

10M 64QAM 25 0 28.93 28.77 29.51
25 12 28.73 28.72 29.38

25 25 28.58 28.77 29.56

50 0 28.57 28.66 29.48

*EIRP = Conducted Output Power+ Gain (12.5dBi)
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LTE Band 41

RB Size | RB Offset Low Mid High

BW Nes Channel 39675 40620 41565
Frequency (MHz) 2498.5 2593 2687.5

1 0 29.39 29.07 29.83

1 12 28.89 28.96 29.66

1 24 28.68 28.71 29.35

5M QPSK 12 0 28.67 28.80 29.24
12 6 28.75 28.87 29.58

12 13 28.63 28.86 29.50

25 0 28.66 28.83 29.39

1 0 29.11 29.01 29.65

1 12 28.71 28.87 29.54

1 24 28.48 28.51 29.32

5M 16QAM 12 0 28.56 28.69 29.22
12 6 28.69 28.80 29.42

12 13 28.54 28.81 29.34

25 0 28.56 28.79 29.37

1 0 29.08 29.10 29.65

1 12 28.67 28.81 29.43

1 24 28.45 28.45 29.16

5M 64QAM 12 0 28.46 28.66 29.32
12 6 28.67 28.75 29.40

12 13 28.51 28.79 29.32

25 0 28.57 28.73 29.33

*EIRP = Conducted Output Power+ Gain (12.5dBi)
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4.2 Modulation Characteristics Measurement
4.2.1 Limits of Modulation Characteristics
N/A

4.2.2 Test Procedure

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

4.2.3 Test Setup

Communication Simulator EUT
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4.2.4 Test Results

LTE Band 41

Spectrum Plot of Measurement Value

Channel: 40620 / Frequency (MHz): 2593.0MHz
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4.3 Frequency Stability Measurement
4.3.1 Limits of Frequency Stability Measurement

According to the FCC part 2.1055 shall be tested the frequency stability. The rule is defined that” The
frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.” The test extreme voltage is according to the 2.1055(d)(1) Vary primary supply voltage from
85 to 115 percent of the nominal value for other than hand carried battery equipment and the extreme
temperature rule is comply with specification of EUT -30°C ~ 50C.

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 AC input power. The test voltage range is from
minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the 0.5
‘C during the measurement testing. The each temperature step shall be at least 0.5 hours, consider the
EUT could be test under the stability condition.

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

4.3.3 Test Setup

D Oven Room
Communication Spectrum Analyzer

Simulator

20dB
Attenuation
Power Splitter Pad

AC Power Supply

External Power Source

EUT
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4.3.4 Test Results

Frequency Error vs. Voltage

LTE Band 41
Voltage Channel Bandwidth 5SMHz
(Vac) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
120.0 2498.500001 0.001 2687.500004 0.001
102.0 2498.500003 0.001 2687.500001 0.000
138.0 2498.500001 0.001 2687.500004 0.001

Note: The applicant defined the normal working voltage is from 102Vac to 138Vac.

Frequency Error vs. Temperature

LTE Band 41
Channel Bandwidth 5SMHz
Temp. (°C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
-30 2498.500002 0.001 2687.500002 0.001
-20 2498.500001 0.000 2687.500002 0.001
-10 2498.500001 0.000 2687.500003 0.001
0 2498.500002 0.001 2687.500002 0.001
10 2498.500003 0.001 2687.500002 0.001
20 2498.499998 -0.001 2687.499999 -0.001
30 2498.499997 -0.001 2687.499997 -0.001
40 2498.499997 -0.001 2687.499998 -0.001
50 2498.499996 -0.001 2687.499997 -0.001
55 2498.499997 -0.001 2687.499996 -0.001

Report No.: RFBEDF-WTW-P21110165 Page No. 26 / 65 Report Format Version: 6.1.1




VERITAS

Frequency Error vs. Voltage

LTE Band 41
Voltage Channel Bandwidth 10MHz
(Vac) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
120.0 2501.000004 0.002 2685.000003 0.001
102.0 2501.000004 0.002 2685.000001 0.000
138.0 2501.000001 0.001 2685.000003 0.001

Note: The applicant defined the normal working voltage is from 102Vac to 138Vac.

Frequency Error vs. Temperature

LTE Band 41
Channel Bandwidth 10MHz
Temp. (°C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
-30 2501.000004 0.001 2685.000003 0.001
-20 2501.000001 0.001 2685.000004 0.001
-10 2501.000002 0.001 2685.000001 0.000
0 2501.000002 0.001 2685.000002 0.001
10 2501.000003 0.001 2685.000003 0.001
20 2500.999998 -0.001 2684.999997 -0.001
30 2500.999998 -0.001 2684.999998 -0.001
40 2500.999998 -0.001 2684.999996 -0.001
50 2500.999999 -0.001 2684.999997 -0.001
55 2500.999999 -0.001 2684.999997 -0.001
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Frequency Error vs. Voltage

LTE Band 41
Voltage Channel Bandwidth 15MHz
(Vac) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
120.0 2503.500004 0.001 2682.500004 0.001
102.0 2503.500001 0.001 2682.500003 0.001
138.0 2503.500004 0.002 2682.500003 0.001

Note: The applicant defined the normal working voltage is from 102Vac to 138Vac.

Frequency Error vs. Temperature

LTE Band 41
Channel Bandwidth 15MHz
Temp. (°C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
-30 2503.500004 0.001 2682.500002 0.001
-20 2503.500002 0.001 2682.500002 0.001
-10 2503.500003 0.001 2682.500001 0.000
0 2503.500004 0.002 2682.500002 0.001
10 2503.500004 0.002 2682.500002 0.001
20 2503.499997 -0.001 2682.499998 -0.001
30 2503.499996 -0.001 2682.499999 -0.001
40 2503.499996 -0.001 2682.499998 -0.001
50 2503.499998 -0.001 2682.499998 -0.001
55 2503.499997 -0.001 2682.499997 -0.001
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Frequency Error vs. Voltage

LTE Band 41
Voltage Channel Bandwidth 20MHz
(Vac) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
120 2506.000003 0.001 2680.000004 0.001
102 2506.000003 0.001 2680.000001 0.000
138 2506.000001 0.000 2680.000002 0.001

Note: The applicant defined the normal working voltage is from 102Vac to 138Vac.

Frequency Error vs. Temperature

LTE Band 41
Channel Bandwidth 20MHz
Temp. (°C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
-30 2506.000001 0.001 2680.000003 0.001
-20 2506.000002 0.001 2680.000003 0.001
-10 2506.000002 0.001 2680.000002 0.001
0 2506.000001 0.000 2680.000002 0.001
10 2506.000003 0.001 2680.000004 0.001
20 2505.999996 -0.002 2679.999999 0.000
30 2505.999997 -0.001 2679.999998 -0.001
40 2505.999999 -0.001 2679.999997 -0.001
50 2505.999998 -0.001 2679.999998 -0.001
55 2505.999999 0.000 2679.999998 -0.001
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4.4

Emission Bandwidth Measurement

4.4.1 Limits of Emission Bandwidth Measurement

According to FCC 2.1049, the occupied bandwidth, that is the frequency bandwidth such that, below its lower
and above its upper frequency limits, the mean powers radiated are each equal to 0.5 % of the total mean
power radiated by a given emission.

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

a)

b)
c)

d)

¢)]
h)

The spectrum analyzer center frequency is set to the nominal EUT channel center frequency. The span
range for the spectrum analyzer shall be wide enough to see sufficient roll off of the signal to make the
measurement.

The nominal RBW shall be in the range of 1% to 5% of the anticipated OBW, and the VBW shall be set = 3
x RBW.

Set the reference level of the instrument as required to prevent the signal amplitude from exceeding the
maximum spectrum analyzer input mixer level for linear operation. See guidance provided in 4.2.3.

The dynamic range of the spectrum analyzer at the selected RBW shall be more than 10 dB below the
target “-X dB” requirement, i.e., if the requirement calls for measuring the —26 dB OBW, the spectrum
analyzer noise floor at the selected RBW shall be at least 36 dB below the reference level.

Set spectrum analyzer detection mode to peak, and the trace mode to max hold.

Determine the following reference values: Set the EUT to transmit a modulated signal. Allow the trace to
stabilize. Set the spectrum analyzer marker to the highest level of the displayed trace (this is the
reference value).

Determine the “~X dB amplitude” as equal to (Reference Value — X). Alternatively, this calculation can be
performed on the spectrum analyzer using the delta-marker measurement function.

Place two markers, one at the lowest and the other at the highest frequency of the envelope of the
spectral display such that each marker is at or slightly below the “~X dB amplitude” determined in step f).
If a marker is below this “~X dB amplitude” value it should be as close as possible to this value. The OBW
is the positive frequency difference between the two markers.

The OBW shall be reported by providing plot(s) of the measuring instrument display, to include markers
depicting the relevant frequency and amplitude information (e.g., marker table). The frequency and
amplitude axis and scale shall be clearly labeled. Tabular data may be reported in addition to the plot(s).

For the occupied bandwidth measurement method, please refer to section 5.4.4 of ANSI C63.26.

44.3 Test Setup

Communication )
Simulator Power Splitter I: Spectrum Analyzer

?

20dB Attenuation Pad

EUT
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444 Test Result
Occupied Bandwidth

LTE Band 41, Channel Bandwidth 5MHz

99% Occupied Bandwidth (MHz)

Channel Frequency (MHz)
QPSK 16QAM 64QAM
39675 2498.5 4.50 4.50 4.50
40620 2593.0 4.50 4.50 4.50
41565 2687.5 4.51 4.50 4.51
LTE Band 41, Channel Bandwidth 10MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39700 2501.0 8.96 8.96 8.96
40620 2593.0 8.97 8.97 8.97
41540 2685.0 8.97 8.97 8.98
LTE Band 41, Channel Bandwidth 15MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39725 2503.5 13.44 13.43 13.43
40620 2593.0 13.46 13.45 13.45
41515 2682.5 13.44 13.45 13.44
LTE Band 41, Channel Bandwidth 20MHz
99% Occupied Bandwidth (MHZz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39750 2506.0 17.90 17.90 17.91
40620 2593.0 17.92 17.92 17.92
41490 2680.0 17.90 17.90 17.92
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Spectrum Plot of Worst Value

5MHz / QPSK

Spectrum Analyzer 1 +
Occupied BW
KEYSIGHT [nput RF

upling: DC
> Aign: Auto

Input Z: 50 Q
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

————

e

Center 2.687500 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
4.5074 MHz

Transmit Freq Error
x dB Bandwidth

‘Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz*

Total Power

% of OBW Power
xdB

STATUS

Center Freq: 2.687500000 GHz
AvglHold: 1/1
Radio Std: None

#Sweep 300 ms (1001 pts)

18.7 dBm

99.00 %
-26.00 dB

|Spectrum Analyzer 1 +
Occupied BW.
KEYSIGHT |nput RF

ling: DC
> Align: Auto

Input

Freq
NFE:

Center 2.68500 GHz
#Res BW 200.00 kHz

2 Metrics

Occupied Bandwidth
8.9776 MHz

Transmit Freq Error
x dB Bandwidth

Corr CCorr RCal

10MHz / 64QAM

Z:50Q Atten: 30 dB

Preamp: Off

Trig: Free Run
Gate: Off
Ref: Int () #IF Gain: Low

Adaptive

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

5.305 kHz
9.582 MHz xdB

% of OBW Power

Center Freq: 2.685000000 GHz
AvglHold: 1/1
Radio Std: None

Span 20 MHz,
#Sweep 300 ms (1001 pts),

18.6 dBm

99.00 %
-26.00 dB

STATUS.

Input Z 50 @
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

KEYSIGHT /nput: RF
RL  ep |Coupling DC

Align: Auto
1 Graph

Scale/Div 10.0 dB

L

R A

Center 2.59300 GHz
#Res BW 300.00 kHz

2 Metrics

Occupied Bandwidth
13.458 MHz

Transmit Freq Error
x dB Bandwidth

-14.290 kHz
14.25 MHz xdB.

15MHz / QPSK

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power
% of OBW Power

STATUS!

Center Freq: 2.593000000 GHz
Avg|Hold: 1/1
Radio Std: None

Span 30 MHz
#Sweep 300 ms (1001 pts)!

17.5dBm

99.00 %
-26.00 dB

20MHz / 64QAM

[Spectrum Analyzer 1
|Occupied BW
KEYSIGHT ‘IVDM‘
upli
o A&

RF
ing. DC (Corr CCor RC:
Freq Ref: Int(S)
NFE. Adaplive

Occupled Bandwidh
17.924 MHz

Transmit Freq Error
X dB Bandwidth

D M ?

35.702 kHz
19.04 MHz

Atien 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

AvglHold>1
Radio Std: None

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.3000 MHZ*

Center Freq 2680000000 GHz

Frequency v

Center Frequency |1
2.6800000(
P

Span 40 MHz|

#Sweep 300 ms (1001 pts)|

Total Power
% of OBW Power.
xdB.

EEILS

18.2dBm

99.00 %
-26.00 dB
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26dB Bandwidth

LTE Band 41, Channel Bandwidth 5MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39675 2498.5 4.95 4.93 4.90
40620 2593.0 4.99 4.98 4.91
41565 2687.5 5.00 5.01 4.93
LTE Band 41, Channel Bandwidth 10MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39700 2501.0 9.52 9.49 9.53
40620 2593.0 9.54 9.53 9.57
41540 2685.0 9.52 9.54 9.58
LTE Band 41, Channel Bandwidth 15MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39725 2503.5 14.23 14.22 14.24
40620 2593.0 14.25 14.23 14.25
41515 2682.5 14.26 14.24 14.27
LTE Band 41, Channel Bandwidth 20MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39750 2506.0 19.00 19.01 18.99
40620 2593.0 19.01 19.00 19.03
41490 2680.0 19.02 19.00 19.04
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Spectrum Plot of Worst Value

Spectrum Analyzer 1 +
Occupied BW
KEYSIGHT [nput RF

upling: DC
> Align: Auto

Center 2.687500 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
4.5029 MHz

Transmit Freq Error
x dB Bandwidth

Input Z: 50 Q
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

5MHz / 16QAM

‘Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz*

Total Power

2.130 kHz % of OBW Power
5.008 MHz xdB

STATUS

Center Freq: 2.687500000 GHz
AvglHold: 1/1
Radio Std: None

#Sweep 300 ms (1001 pts)

18.7 dBm

99.00 %
-26.00 dB

Spectrum Analyzer 1
Occupied BW.
KEYSIGHT [nput RF

ling: DC
> Align: Auto

Center 2.68500 GHz
#Res BW 200.00 kHz

2 Metrics

10MHz / 64QAM
+

InputZ 50 Q

c Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

‘Aften: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.685000000 GHz
AvglHold: 1/1
Radio Std: None

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz* Span 20 MHz

#Sweep 300 ms (1001 pts),

Occupied Bandwidth

8.9776 MHz

Transmit Freq Error

x dB Bandwidth

Total Power

5.305 kHz % of OBW Power
9.582 MHz xdB

18.6 dBm

99.00 %
-26.00 dB

STATUS.

KEYSIGHT lgpu!‘RF o
oupling: DC
RL = ign: Auto

1 Graph
Scale/Div 10.0 dB
L

Center 2.68250 GHz
#Res BW 300.00 kHz

2 Metrics

Occupied Bandwidth
13.436 MHz

Transmit Freq Error
x dB Bandwidth

Input Z 50 @
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

15MHz / 64QAM

Atten: 30 dB Trig: Free Run
Preamp: Off Gate:
#IF Gain: Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

18.611 kHz % of OBW Power
14.27 MHz xdB.

STATUS!

Center Freq: 2.682500000 GHz
Avg|Hold: 1/1
Radio Std: None

Span 30 MHz
#Sweep 300 ms (1001 pts)!

18.3dBm
99.00 %
-26.00 dB

20MHz / 64QAM

KEYSIGHT [nput RF
L Coupling: DC
Aign: Auto

Scale/Div 10.0 dB
Lot

Center 2.68000 GHz
#Res BW 430.00 kHz

Occupied Bandwidh

17.924 MHz

Transmit Freq Eror
xdB Bandwidth

5cm?

Frequency v -

Center Frequency _ [FSNTINNE
2.680000000 GHz

Atten 30 dB
Preamp: Off

InputZ: 500
CorrCComRCal
Freq Ref: Int(S)
NFE: Adaptive

Trig: Free Run
Gate: OFf
#IF Gain: Low

Center Freq' 2680000000 Gz
AvglHold>111
Radio Std: None

Ref Lvl Offset 15.00 d8
Ref Value 35.00 dBm

#Video BW 1.3000 MHZ*
#Sweep 300 ms (1001 pts)

Total Power 18.2dBm
99.00 %
-26.00 dB

35.702 kHz % of OBW Power
19.04 MHz xdB

Nov 21, 2021 F‘U
1:23:05 PM b,

Report No.: RFBEDF-WTW-P21110165

Page No. 34 / 65

Report Format Version: 6.1.1




7828
BUREAU
VERITAS

4.5 Channel Edge / Out-of-Band Emissions Measurement
4.51 Limits of Band Edge / Out-of-Band Emissions Measurement

According to FCC 27.53(m)(4) regulations, any transmit power of any emission outside of the channel edge
must be attenuated below the transmitting power (P) by a factor shall be not less than 40 + 10 log (P) dB on
all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on all
frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on all
frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or the
actual emission bandwidth. In addition, the attenuation factor shall not be less that 43 + 10 log (P) dB on all
frequencies between 2490.5MHz and 2496 MHz and 55 + 10 log (P) dB at or below 2490.5MHz. In the 1 MHz
bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least two percent
may be employed, except when the 1 megahertz band is 2495-2496 MHz, in which case a resolution
bandwidth of at least one percent may be employed.

4.5.2 Test Setup

Communication )
Simulator Power Splitter I: Spectrum Analyzer

?

20dB Attenuation Pad

EUT

4.5.3 Test Procedures

a. The EUT was set up for the rated peak power. The power was measured with Spectrum Analyzer. Band
edge measurements were done at 2 channels: low and high operational frequency range.

b. Measurement refer to ANSI C63.26 section 5.7.2 and FCC Part 27 section 27.53.

c. Record the max trace plot into the test report.
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4.5.4 Test Results

Out-of-Band Emission

LTE Band 41, Channel Bandwidth 5SMHz

Spectrum Analyzer 2
Spurious Emissions

KEYSIGHT Input RF Input Z 50 0
L .p. CowpngDC  (ComCCorrRCal

Algn Auto Freq Ref: Int (S)
NEE: Adapiive

3All Range Graph
Scale/Div 10.0 dB

4All Range Table

Range Start Freq
24850 GHz
24905 GHz
24940 GHz
24950 GHz

60 GHZ
Nov 22, 2021

g’ (ﬂ - ? 12:06:23 AM
Channel 39675
(2498.5MHz)

|Spectrum Analyzer 1
rious Emissions

2.4940 Gi
24950 G

purious Emissions
input Z 50 0
Corr CCorr RCal
Freq Ref: Int (5)
NFE: Adapih

3All Range Graph
Scale/Div 10.0 dB

4All Range Table

Spur Range  Start Freq

1 24850 GHz
24905 GHz
24940 GHz
24950 GHz
74960 GHz

Nov 22, 2021
12:03:12 AM

Stop Freq
24905 GHz

2.4960 GHz
25010 GHz

|Spectrum Analyzer 2

Stop Freq
24905 GHz
24940 GHz
24950 GHz
24960 GHz
25010 GHz

+

Atten: 30 B
Preamp: Off

IF Gain: Low Radi

Ref Lvl Offset 15.00 dB

Ref Value 35.00 dBm

RBW
1.000 MHz
1.000 MHz

2.
Hz 100.0 kHz 2.494661667
2495991667 GHz

100.0 kHz.
7000 kHz_2.49

+

Atten: 30 dB
Proamp: Off

Ref Lvi Offset 15.00 dB

Ref Value 35.00 dBm

RBW
1.000 MHz 249
1.000 MHz 2
100.0 kHz
100.0 kHz
00.0 kFz

Trig Free Run
ats

Frequen
489904167 GHz -58.10 dBm <
36 iz 39.26 dB

Trig: Free Run
Gale: OFf
IF Gain: Low

2494986667 GHz
2495940000 GHz
3499283333 GHz

Conter Freq 22.005000000 GHz
Avg|Hold: 100/100
o St None.

Mkr1 2.4963 GHz|
9.71 dBm|
Average Mode
Exponential

Range

Spur Report Mode
Minimum Margin
Measure Trace
Trace Type  Range Settings
Amplitude Meas Setup
Summary Table

Auto Couple

iz 6 dBm
-52.20 dBm
-26.67 dBm
9706 dBm

25 RB / 0 RB Offset
x

AvglHold Number
100

2029.dB

Meas Setup

ter Freq; 22.005000000 GHz
AvglHold: 100/100
Radio Std: None

Mkr1 2.4993 GHz|

n
-3.43 dBm| o

Average Mode
Exponental
Meas Type
Examine

Spur

5

Range

5

Spur Report Mode
Minimum Margin
 Range Settings

Meas Setup.
Summary Table

Auto Gouple:

1

Stop 2.501 GHz|

Trace Aver

ALimit
6 dB. <
19.dB
-1459dB
-15.65 dB

Measure Trace
ace Type

Amplitude
-46.36 dBm 21

19 dBm

59 dBm
-28.65 dBm
3429 dBm

13 W 5

v

Settings

Channel 41565
2687.5MHz

Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT [nput RE
> |Coupling
Align’ Auto

QPSK

Input Z. 50 0
Corr CCorrRCal
Freq Ref. Int (S)
NFE: Adaplive

Atien: 30 dB
Preamp: Off

Trig: Free Run
Gate: OFf

IF Gain: Low.
3All Range Graph Ref Lvl Offset 15.00 d8

Scale/Div 10.0 dB Ref Value 35.00 dBm

et

4AllRange Table

Measure Trace
Trace Type
Frequency

2689650000 GHz
2.690025000 GHz
2691231667 GHz
2692025000 GHz
695243333 GHz -

RBW
T00.0 kHz
100.0 kHz
100.0 kHz
1.000

1.000 MHz.

Range _Start Freq
26850 GHz
2.6900 GHz
26910 GHz
26920 GHz
2.6950 GHz

Stop Freq

Channel 41565

1 RB /24 RB Offset

Amplitude
10.38 dBm

Meas Setup

Conter Freq 22.005000000 GHz
Avg|Hold: 100/100
Radio Std: None

Mkr1 2.6897 GHz|
0.38 dBm|
Average Mode
Exponential v

Meas Type
Examine
Spur

1

Range

6

Spur Report Mode
Minimum Margin

( Meas seup
Summary Table

Auto Couple

Stop 2.701 GHz|

Trace 1
Trace Average (Active)

2.70 dBm

= 3] 00
«2a 8 [ HH

-39.70 df

25 RB / 0 RB Offset

(2687.5MHz)
‘Spectrum Analyzer 1 |Spectrum Analyzer 2
Spurious Emissions Emissions

KEYSIGHT [Input: RF

(Coupling: D

+

Input Z: 50 O
Corr CCorRC:
FreqRef: Int (S)
NFE: Adaplive

1Trig: Free Run
Galo: OFF
IF Gain: Low

3048
Proamp: Off

Ref Ll Offset 15.00 dB
Ref Value 35.00 dBm

Measure Trace
Trace Type
Stop Freq

RBW
6900 GHz 100

1000 kHz
100.0 kHz
100.0kHz 2.69°
1.000 MHz
1.000 MHz

Start Freq
2.6850 GHz.
2.6900 GHz
26910 GHz
26920 GHz
26950 GHz

9 | Nov22,2021
& 121506 AM

Amplitude

4057 dBm

Meas Setp v

[Avg|Hold Number
100
Averaging [
on
ort
Average Mode
Exponental
Meas
Exami
Spur
1
Range
6
Spur Report Mode
Minimum Margin
 Range Settings

er Freq; 22005000000 GHz
AvglHold: 100/100
Radio Std: None

Mkr1 2.6875 GHz|
-2.23 dBm|

e

Stop 2.701 GH|

Trace 1
Trace Average (Active)
ALimit
3223 d

Type
ine
( Meas Setwp
Summary Table
Auto Couple

21.20d

9.60 dBm
57 di

! L
<2 %
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LTE Band 41, Channel Bandwidth 10MHz

1 RB /0 RB Offset

Meas Setup

AvgHold Number
100
Mkr1 2.4966 GHz|

n
11.03 dBm e
i

pectrum Analyzer 2.
pu +

us Emissions

i
input Z 50 0
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adapih

Atten: 30 dB
Proamp: Off

ter Freq; 22.005000000 GHz
AvglHold: 100/100
Radio Std: None

|Spur

KEYSIGHT mm:“hﬁF -
> ign Ao

(oL PASS |

3All Range Graph

Scale/Div 10.0 dB

Trig: Free Run
Gale: OFf
IF Gain: Low.

Ref Lvi Offset 15.00 dB
Ref Value 30.00 dBm

Average Mode
Exponential
Meas Type
Examine
Spur

A lls

X /
[ e s e St Srdn)

5

Start 2.476 GHz Stop 2.506 GHz [5p r Report Mode
Minimum Margin
 Range Settings

Meas Setup.
Summary Table

Auto Gouple:

4All Range Table

Measure Trace Trace 1
ace Type e (Active)

StartFreq  StopFreq  RBW Frequency Amplitude ALimit

24760 GHz 2.4905 GHz 1.000 MHz 2.479480000 GHz -51 m 26.72dB <

24905 GHz| 2.4940 GHz 1.000 MHz 2.493982500 GHz -51 8

24940 GHz 1000 kHz 2494775000 GHz

0 GHz 200.0 kHz _2.495990000 GHz -3
GHz 25060 GHz _200.0 kHz_2.496600000 GHz 11,03 dBm

0°C

SpurRange
1

Nov 22, 2021
12:19:14 AM

Channel 39700
(2501.0MHz)

v

|Spectrum Analyzer 1 im Analyzer 2
rious Emissions N2

Aften: 30 B
Preamp: Off

Conter Freq: 22.005000000 GHz
AvgHold: 100/100
Radio Std: None

Input Z 50 0 Trig: Free Run
al Gate: Off

|Spur
KEYSIGHT [nput RFE
L o

Coupling: DC
Align: Auto

IF Gain: Low
Mkr1 2.5016 GHz|
-4.24 dBm||__ O

Average Mode
Exponential v
Meas Type
Examine
Range
5
Stop 2,506 GHz.[gourperor Tode
Minimum Margin
Trace 1
Trace Average (Active) | K Range Settings
B < Meas Setup
-13.98 dB Summary Table
Auto Couple

Ref Lvl Offset 15.00 B
Ref Value 30.00 dBm

gl
atonsebtias gt
O T il

Start 2.476 GHz
4 Al Rango Tablo

Measure Trace

ace Type

RBW
1.000 MHz
1.000 MHz
100.0 kHz
2000kHz 2.495933333 GHz _-33.52
2000 KHz 2501566667 GHz 4242 dBm

Frequency
2490427500 GHz
2494000000 GHz
2494948333 GHz

Spur Range StartFreq  Stop Freq Amplitude
1 1 24760 GHz 24905 GHz

2 24905 GHz 2.4940 GHz

3 3 24940 GHz 24950 GHz

4 24950 GHz _2.4960 GHz

5 24960 GHz_2.5060 GHz

-20.90 dB

Nov 22, 2021 7
12:17:59 AM

v

Channel 41540

‘Spectrum Analyzer 1
Spurious Emissions
KEYSIGHT [Input: RF

Coupling: DC.
>~ ign: Auto

Input Z: 50 0
Corr CComRC:
Freq Ref: Int (3]
NFE: Adaplive

Al /
| e

Start 2.680 GHz

Range _Start Freq
& 26800 GHz 2.

72,6900 Gz

9 2

10 2
D Nov2z 2021
¢ | 122537 Am

'Spectrum Analyzer 1
'Spurious Emissions
KEYSIGHT [nput RFE

[
Coupling: DC
> Aign: Auto

Corr CCorrRCal
Freq Ref. Int (S)
NFE: Adaptive

4All Range Table

Range _Start Freq

9| Nov22 2021
& | 122425Am

Stop Freq
900 GHz
26910 GHz
GHz 26920 GHz

Stop Freq
0 GHz_2.6900 GH:
26910 GHz
26920 GHz
26950 GHz
27000 GHz

Atten: 30 dB Trig: Free Run
Proamp: OIf ate: O
) IF Gain: Low.

Ref Ll Offset 15.00 dB
Ref Value 35.00 dBm

Measure Trace.

RBW
200.0 KHz

Frequency

2689416667 GHZ
200.0 kHz 2.690020000 GHz
100.0 kHz 2691111667 GHz
1.000 MHz 2.692020000 GHz
1.000 MHz 2698 S

Trig: Free Run
I Preamp: OFf Gate: O
) IF Gain: Low.

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Measure Trace
Trace Type

RBW Frequency
2000 kHz 2685600000 GHz
200.0 kHz 2.690026667 GHz
100.0 kHz 2691310000 GHz

MHz 2.692005000 GHz
1.000 MHz  2.695150000 GHz

Center Freq; 22.005000000 GHz
AvglHold: 100/100

Avg|Hold Number
Radio Std: None 99
Averaging icas)
Mkr1 2.6894 GHz] S
12.10 dBm)| & e
Average Mode
Exponential ¥ | Global
(N
Examine
Spur
1
Range
o e —
Stop 2.710 GHz| 'Spur Report Mode.
Minimum Margin

Trace 1
 Range Setiings

< Meas Setup
‘Summary Table
Auto Couple

Amplitude
12.10 dBm
39,15 dBm
-48.70 dBm
-48.98 dBm
-55.24 dBm

v

nter Freq: 22.005000000 Gz
Avg|Hold: 100/100
Radio Std: None

Mkr1 2.6856 GHz|
-3.17 dBm||L_OF

Average Mode
Exponential v
Meas Type
Examine
Range
6
Spur Report Mode
Minimum Margin
Trace 1
Trace Average (Active) | K Range Settings
( JMeas Seiup
Summary Table
Auto Couple

Amplitude
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LTE Band 41, Channel Bandwidth 15MHz

1 RB /0 RB Offset

us Emissions + Meas Setup
IpuZ 500 Afler: 30dB [Trig: Free Run
ComCCorRCal  Preamp: O (Gate: O
Froq R Int (5) IF Gain: Low
NFE: Adspie

8 Spectrum Analyzer 2.
Spt

Center Freq: 22.005000000 GHz
AvglHold: 1001100
Radio Std. None

[EEE
> Aign: Auto
Meas
Mkr1 2.4968 GHZ Stercard
13.01 dBm|fL__OF
1 /Average Mode
¢ Exponential v} Global

i\
Meas Type
Examine
) el

5
Spur Report M
imum Margin
 Range Settings
Meas Setup
Summary Table

Auto Couple

3All Range Graph
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 dB

Ref Value 30.00 dBm Advanced

A
R
w\/JJ m\‘m‘mh A\
PN Rl A A s M -

Start 2.466 GHz.
4All Range Table

Measure Trace
Trace Type
RBW Frequency
1.000 MHz  2.490214167
0 2494985000 GHz
00,0 kHz 2495898333 GHz.
3000 kHz _2.496800000 GHz

Trace Average (Active)
Range StartFreq  StopFreq
1 24660 GHz 24905 GHz
3 24905GHz 24950 GHz
24950 GHz 24960
25710 GHz

Amplitude.
-49.56 dBm
-36.15 dBm
4473 dBm

13,01 dbm

9| Nov22 2021
12:29:01 AM

Channel 39725
(2503.5MHz)

pectrum Analyzer 2 +
Spurious Emissions
InputZ 50 0
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adapli

Atten’ 30 B
Preamp: Off

Tiig: Free Run
Gate: Off
IF Gain: Low

Center Freq
AvgHold: 10
Radio Std: None

RF 005000000 GHz
ling: DC 00

rious
KEYSIGHT Input
[ e
Meas

Mkr1 2.5024 GHz| Standard

Ref Lvl Offset 15.00 dB on
-2.04 dBm| Advanced
L

Ref Value 30.00 dBm
Average Mode
Exponential v Global
1
Meas Type
Examine
Spur
4
Range
)
Stop 2.511 GHz, 'Spur Report Mode
Minimum Margin
Trace 1
Trace Average (Active) | K Range Settings

ALimit < Meas Setup
-12.35d8 Summary Table.

-20.91dB
-22.53 dB Auto Couple

e v et N

g

'Start 2.466 GHz
4All Range Table

Measure Trace
Trace Type

RBW Frequency
1.000 MHz 2490377500 GHz 5 dBm
000 MHz 2494670000 GHz -33.91 dBm
3000 kHz 2.495743333 GHz _-35.53 dBm
300.0 kHz _2.502400000 GHz _-2.043 dBm

Spur Range StartFreq  Stop Freq

24660 GHz 2.4905 GHz
24905 GHz 24950 GHz
24950 GHz 2.4960 GHz
24960 GHz_2.5110 GHz

Amplitude

32,04 dB)

RECRE:

Channel 41515
2682.5MHz

‘Spectrum Analyzer 1

Spurious Emissions

KEYSIGHT |nput RF
pling: DC

u

1 RB /74 RB Offset

MeasSetp v - -

[Avg[Hold Number
100

off
Average Mode
Exponential v
Meas Type
Examine
Spur
1

Range
e

6
Stop 2.720 GHz [Soieecct o
Minimum Margin
Trace 1
Trace Average (Active) | K Range Settings

Al:vplllude < Meas Setup
75,83 dBim Summary Table

-43.70 dBm
Auto Couple

Input Z: 50 Q
Corr CCorrRCal
FreqRef. Int (S)
NFE: Adapiive

Atten: 30 dB Trig: Free Run
Preamp: Off Gate: OFf
IF Gain: Low

for 005000000 GHz
Avg[Hold: 100/100
Radio Std: None

Mkr1 2.6892 GHz|
5.83 dBm)|

Ref Lvl Offset 15.00 d8
Ref Value 35.00 dBm

Measure Trace
Trace Type

StopFreq  RBW Frequency
26900 GHz_300.0 kHz_2.689175000 GHz
6910 GHz  300.0 kHz 2.690001667 GHz
1.000 MHz  2.691000000 GHz
1.000 MHz 2.695816667 GHz
1.000 MHz 2.709700000 GHz

2.7200 GHz -51.91 dBm

Nov 22, 2021 = | B2
12:31:01 AM -1 F*T [ml

Channel 41515
(2682.5MHz)

Spectrum Analyzer 1
Spurious Emissions
KEYSIGHT [nput RF
Coupling
L 2 ign Auto

75 RB / 0 RB Offset

Meas Setup v

{AvglHold Number
100
Meas
Mkr1 2.6836 GHz|
-1.70 dBm||L__OF
Average Mode
Exponential v
! Meas Type
ot =0
{
D e ——— “
B s Range
e —
Stop 2,720 GHz| [t e
Minimum Margin
Trace Average (Active) | K Range Settin

Amplitude ALimit Meas Setup
~1.698 dBm 70 dB; < Summary Table

33.13dBm 2313dB
2974 dBm 1974 dB Auto Couple
Meas Preset

Atien: 30 dB
Preamp: Off

Trig: Free Run

Gate: Off

Center Freq 22.005000000 GHz
AvglHold: 100/100

IF Gain: Low. Rac

NFE. Adaplive

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Measure Trace
Trace Type

RBW. Frequency
26750 GHz_2.6900 GHz _300.0 kHz_2,683600000 GHz
26900 GHz 2.6910 GHz 3000 kHz 2.69027333:
26910 GHz 2.6950 GHz 1.000 MHz 2.69185333:
26950 GHz 2.7050 GHz 1.000 MHz 2.69598333:
7050 GHz  2.7200 GHz| 1.000 MHz 2.70532500

o) 7]

Spur_Range _StartFreq__Stop Freq
7

3 GH.
3 GH.
3 GH:
0 GH:

iz -33.26 dBm -20.26 dB
iz -46.15 dBm -21.15dB
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LTE Band 41, Channel Bandwidth 20MHz

+

Aften: 30 B
Preamp: Off

8 Spectrum Analyzer 2.
Spurious Emissions
input Z 50 0
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

Trig: Fre
Gate: Off
IF Gain: Low.

KEYSIGHT Input RF Rin
Coupling DC
> Aign: Ao

3All Range Graph
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 dB
Ref Value 30.00 dBm

T e T s TP e e PR e

Start 2.456 GHz.

4All Range Table

Measure Trace
e

Trace Typ:
Frequency
2488142500 GHz
2495000000 GHz
2496000000 GHz
2497116667 GHz

RBW
1.000 MHz

Range Start Freq
1 24560 GHz

3 2.4905GHz
24950 GHz

Stop Freq
24906 GHz
24950 GHz
24960

25060 GHz

430.0 kHz
4300 kKHz

Nov 22, 2021
& 1235140 5

Channel 39750
(2506.0MHz)

pectrum Analyzer 2

Spurious Emissions
InputZ 50 0
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adapli

+

Atten’ 30 B
Preamp: Off

Tiig: Free Run
Gate: Off
IF Gain: Low

rious.
KEYSIGHT [nput
L Coupl

RF
g DC
ling: D

Ref Lvl Offset 15.00 dB
Ref Value 30.00 dBm

N

4All Range Table

Measure Trace

Trace Type
RBW Frequency
1.000 MHz 2 480495000 GHz
000 MHz 2494722500 GHz
430.0 kHz _2.496000000 GHz
430.0KHz 2504316667 GHz

Spur Range  Start Freq
24560 GHz
24905 GHz
24950 GHz
24960 GHz

Stop Freq
24905 GHz
24950 GHz
24960 GHz
25060 GHz

Dl ? %

1 RB /0 RB Offset

Meas Setup

Canter Fraq: 22,005000000 GHz
AvglHold: 1001100

Radio Std: None

Meas
Standard
Mkr1 2.4971 GHz Anean

12.10 dBm||_lOf

Advanced

Global

Range

5

Spur Report M
imum Margin

 Range Settings

Meas Setup
Summary Table

Auto Couple

Trace Average (Active)
ALimit
-24.88dB
34.17 dB

33.44 4B
17508

Amplitude
-49.88 dBm
4717 dBm
46.44 dBm
1210 dBm

100 RB / 0 RB Offset
ko

AvglHold Number

MeasSetup v

Center Freq
AvgHold: 10
Radio Std: None

005000000 GHz
00

Settings

Meas
Mkr1 2.5043 GHz| Standard
-3.57 dBm|

Advanced

Global

Average Mode
Exponential v
Meas Type
Examine
| Spur
L 4
ot gt
5

off
i

Iy

e e

'Spur Report Mode

Minimum Margin
Trace 1

Trace Average (Active) | K Range Settings

AT < Meas Setup
-18.42d8 Summary Table.

-21.87 dB
2345 dB Auto Couple

Stop 2.506 GHz|

Amplitude

43.42 dBm

3571 dBm 3357d8)

Channel 41490
2680.0MHz

Spectrum Analyzer 1
Spurlous Emissions
KEYSIGHT [input RF InputZ: 50 0
ping DC o CComRCal
Freq Ref Int (S)
NFE: Adaptive

u

-

Start 2.685 GHz.

Range Stop Fre
26900 G
26910 Gi

Start Freq
5

950 GHz | 2.
100 GHz | 2.7300 G

9| Nov22, 2021
£ 124117Am

Channel 41490
(2680.0MHz)

Spectrum Analyzer 1
Spurious Emissions
KEYSIGHT [nput RF
Coupling
L 2 ign Auto
NFE: Adaplivo

i
N e e

Range _Start Freq
26850 GHz 2.
26900 GHz 2.
26910 GHz 2.
26950 GHz

7100 GHz

o) [?)

Spur Stop Fre
7

2.7100 Gi
27300 G

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: OFf
IF Gain: Low

Ref Lvl Offset 15.00 d8
Ref Value 30.00 dBm

B e e Iy Yo e S PR

Measure Trace
Trace Type

g RBW.
Hz 4300 kHz
Hz | 430.0 kHz 2,690
1.000 MHz
1.000 MHz 2
Hz | 1.000 MHz

Atien: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off

IF Gain: Low.

Ref Lvl Offset 15.00 dB
Ref Value 30.00 dBm

s,

o

Measure Trace
Trace Type

q__ RBW
Fz 4300 kFz
430.0 kHz
1,000 MHz
Hz 1.000 MHz
Hz | 1.000 MHz

Frequency

26955
2.71086¢

B e e e

2685541667 GHZ
2.690286667 GHz
2691373333 GHz
25000 GHz
H

1 RB /99 RB Offset

Meas Setup v

'Avg]Hold Number
100

off
Average Mode
Exponential v
Meas Type
Examine
Spur
i
Range
6
Spur Report Mod
Minimum Margin

Trace 1
Trace Average (Active) | K Range Settings

ALimit < Meas Setup
-1644d8 Summary Table
347

Auto Couple

3 005000000 GHz
Avg[Hold: 100/100
Radio Std: None

Mkr1 2.6889 GHz|
13.56 dBm)|

Stop 2.730 GHz|

Amplitude

6 dBm
44,76 dBm
4571 dBm
-49.59 dBm
-51.78 dBm E

N[00
EHILE

100 RB / 0 RB Offset

Meas Setup v

‘AvglHold Number
100
WMeas

off
Average Mode
Exponential v
Meas Type
Examine
Range
6
'Spur Report Mode
Minimum Margin
< Range Setiin

( e setp
Summary Table

Auto Couple

Center Freq 22.005000000 GHz
AvglHold: 100/100
Rac

Mkr1 2.6855 GHz|
-3.28 dBm|

Stop 2.730 GH|

Trace Average (Active)
Amplitude

32,61 dBm
-47.43 dBm
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4.6 Peak to Average Ratio
4.6.1 Limits of Peak to Average Ratio Measurement

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

4.6.2 Test Setup

Communication )
Simulator Power Splitter |: Spectrum Analyzer

?

20dB Attenuation Pad

EUT

4.6.3 Test Procedures
a. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
b. Set the number of counts to a value that stabilizes the measured CCDF curve;

c. Record the maximum PAPR level associated with a probability of 0.1%.
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4.6.4 Test Results

LTE Band 41, Channel Bandwidth 5MHz

Peak To Average Ratio (dB)

Channel Frequency (MHz)
QPSK 16QAM 64QAM
39675 2498.5 8.79 8.86 9.95
40620 2593.0 8.60 9.23 10.08
41565 2687.5 9.19 9.69 9.77
LTE Band 41, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39700 2501.0 9.48 8.53 9.76
40620 2593.0 8.39 9.46 9.86
41540 2685.0 11.12 9.96 9.52
LTE Band 41, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39725 2503.5 9.50 10.49 10.23
40620 2593.0 9.48 10.76 9.15
41515 2682.5 8.53 9.06 9.38
LTE Band 41, Channel Bandwidth 20MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
39750 2506.0 8.71 9.28 11.05
40620 2593.0 8.39 9.17 10.25
41490 2680.0 9.06 8.85 9.41
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Spectrum Plot of Worst Value

5MHz / 64QAM

'Spectrum Analyzer 1

Power Stat CCDF

KEYSIGHT |nput RE

o Coupling: DC
Align: Auto

+

Input Z: 50 Q
Corr CCorrRCal
Freq Ref: Int (S)

‘Atten: 30 dB
Preamp: Off

Trig: Free Run
#IF Gain: Low

Average Power
13.08 dBm

77 % at 0 dB

10.0 % 5.43dB

1.0 % 8.39dB
0.1% 10.08 dB
0.01 % 10.69 dB
0.001 % 10.83 dB

0.0001 % 10.90 dB

11.37.dB
24.45 dBm

0.00 dB
Info BW 5.0000 MHz

STATUS

| Spectrum Analyzer
Power Stat CCDF
KEYSIGHT Input RE
upling: DC
Align: Auto

1

Center Freq: 2.593000000 GHz

Counts: 1.00 M/1.00 Mpt
Radio Std: None

1 Metrics

Average Power
11.67 dBm

21.98 % at0dB

10.0 % 6.40dB

1.0% 9.48dB
0.1% 11.12dB
0.01% 11.66 dB
11.74dB

11.78 dB

0.001 %
0.0001 %

17.33 dB
29.00 dBm

i~ o~ =~

10MHz / QPSK

‘Aften: 30 dB
Preamp: Off

Input Z: 50 Q
Corr CCorrRCal
Freq Ref: Int (S)

Trig: Free Run
#IF Gain: Low

Center Freq: 2.685000000 GHz
Counts: 1.00 M/1.00 Mpt
Radio Std: None

0.00 dB
Info BW 10.000 MHz

Nov 212021
STATUS.

Input Z 50 @
Corr CCorrRCal
Freq Ref: Int (S)

Atten: 30 dB
Preamp: Off

Trig: Free Run
#IF Gain: Low

KEYSIGHT |nput: RF
RL  op. [COUPING:DC

Align: Auto

1 Metrics

Average Power
11.63 dBm

25.89 % at 0 dB

10.0% 5.89 dB
10% 8.83dB

0.1% 10.76 dB

0.01%

11.15dB
0.001 % 11.28dB

0.0001 % 11.31dB

11.39dB
23.02 dBm

0.00 dB
Info BW 25.000 MHz

—a | |~ Nov2o1 2021
STATUS!

Center Freq: 2.593000000 GHz
Counts: 1.00 M/1.00 Mpt
Radio Std: None

KEYSIGHT |nput: RF
RL  op. [COUPING:DC

Align: Auto

1 Metrics

Average Power

12.27 dBm

24.61 % at0dB

10.0 % 6.16 dB
1.0% 9.41dB
0.1% 11.05 dB
0.01% 11.83 dB
0.001 % 11.97 dB

0.0001 % 11.99dB

18.35 dB
30.62 dBm

- A

20MHz / 64QAM

Atten: 30 dB
Preamp: Off

Input Z 50 @
Corr CCorrRCal
Freq Ref: Int (S)

Trig: Free Run
#IF Gain: Low

Center Freq: 2.506000000 GHz
Counts: 1.00 M/1.00 Mpt
Radio Std: None

0.00 dB
Info BW 25.000 MHz

Nov 21 2021
STATUS!
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4.7 Conducted Spurious Emissions
4.7.1 Limits of Conducted Spurious Emissions Measurement

According to FCC 27.53(m)(4), on any frequency outside a licensee’s frequency block, The power of any
emission shall be attenuated below the transmitter power (P) by at least 55 + 10 log (P) dB. The emission limit
equal to —25dBm.

4.7.2 Test Setup

Communication )
Simulator Power Splitter |: Spectrum Analyzer

?

20dB Attenuation Pad

EUT

4.7.3 Test Procedure
a. All measurements were done at low, middle and high channels operational frequency range.

b. Measuring frequency range is from 9kHz to 1GHz. 20dB attenuation pad is connected with spectrum.
RBW=1MHz and VBW=3MHz are used for LTE Band 41 conducted emission measurement.

c. Measuring frequency range is from 1GHz to 27GHz. 20dB attenuation pad is connected with spectrum.
RBW=1MHz and VBW=3MHz are used for conducted emission measurement.
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4.7.4 Test Results

LTE Band 41, Channel Bandwidth 5SMHz

VERITAS

Channel 39675 (2498.5MHz)

D1-2500dBm

T T T T T T T
Start 9 kHz

T
99.99 NHz/

i:.% @

Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 3GHz
RBW 1 MHz [T1] RM VIEW Warker 1 [T1] RBW 1 MHz [T1] RM VIEW Warker 1 [T1]
VBW 3 MHz _45.81 dBm VBW 3 MHz 17.76 dBm
25 Ref 38 dBm Aft 30 dB SWT 501 ms. 889,34 MHz 2. Rer35 dBm Alt 30 4B SWT 501 ms. 249617 GHz
an Offset 15 dB Offset 15 dB

D1-2500 dBm

T | e = T T T T T 1 [suneaul
Stop 1 GHz Start 1 GHz 200 MHZ/ Stop 3 GHz
Frequency Range : 3GHz ~ 27GHz
RBW 1 MHz TORMVEN ey
WBW 3 Wz 5334 d8m
g Ref-5dBm At 0dB SWT 201 ms. 4.99260 GHz
Offset 15 d8

D1-2500dBm

)

105

T T
Start 3 GHz

T T
2.4 GHz/ Stop 27 GHz

*The 9kHz signal over the limit is from Spectrum.

)
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LTE Band 41, Channel Bandwidth 5SMHz
Channel 40620 (2593.0MHz)
Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 3GHz
RBW 1 MHz [T1] RM VEW Warker 1 [T1] RBW 1 MHz [T1] RM VEW Warker 1 [T1]
VBW 3 MHz -48.88 dBm VBW 3 MHz 17.42 dBm
45 Ref38.dBm Aft 30 dB SWT 501 ms. 828.94 MHz 45 Ref38dBm Att 30 dB SWT 501 ms. 259067 GHz.
an Offset 15 dB Offset 15 dB
0 0- 1
’ 1-2500dBm ’ 1-2500dBm
1
50, + - 50|
- I () | .
65 T T T T T T T T T 1 — £5- T T T T T
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 200 MHZ/ Stop 3 GHz
Frequency Range : 3GHz ~ 27GHz
RBW 1 MHz [T1] RM VEW Warker 1 [T1]
VEW 3 MHz 51.46 dBm
g Ref-5dBm Att 0dB SWT 501 ms. 5.18160 GHz
Offset 15 dB
D1-2500 dBm
1
-80 -
:ms i ; . . Ny )
Start 3 GHz 2.40CHz/ Stop 27 GHz
*The 9kHz signal over the limit is from Spectrum.
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LTE Band 41, Channel Bandwidth 5SMHz

Channel 41565 (2687.5MHz)

Frequency Range : 9kHz ~ 1GHz

Frequency Range : 1GHz ~ 3GHz

RBW 1 MHz TORMVEN ey RBW 1 MHz MORMVEN ey
VBW 3 WHz 4937 dBm VBW 3 WHz 17.96 dBm
25 Rer 35 dim Alt 3048 SWT 501 ms 85158 IHz 2. Rer35 dBm Att 3068 SWT 501 ms 268528 GHz
. Offset 15 68 Offset 15 d8
1
D1-2500dBm D1-2500dBm
1

I

)

D1-2500dBm

105

Start 3 GHz

T
Stop 27 GHz

T [ouneaul T T T T T T | e
Start 9 kHz 99.99 MHzZ/ Stop 1 GHz Start 1 GHz 200 MHZ/ Stop 3 GHz
Frequency Range : 3GHz ~ 27GHz
RBW 1 MHz TORMVEN ey
WBW 3 Wz 4519 d8m
g Ref-5dBm At 0dB SWT 201 ms. 5.37060 GHz
Offset 15 d8

D

|BUREAU}
VERITAS

*The 9kHz signal over the limit is from Spectrum.
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e B

Start 9 kHz

99.99 NHz/

LTE Band 41, Channel Bandwidth 10MHz
Channel 39700 (2501.0MHz)
Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 3GHz
RBW 1 MHz [T1] RM VIEW Warker 1 [T1] RBW 1 MHz [T1] RM VIEW Warker 1 [T1]
VBW 3 MHz -49.26 dBm VBW 3 MHz 17.60 dBm
25 Ref 38 dBm Att 30 dB SWT 501 ms. 746,08 MHz 25 Ref 35 ¢Bm Att 30 dB SWT 501 ms. 2.49647 GHz
an Offset 15 dB Offset 15 dB

D1-2500 dBm

i S aiearaa) T i |
Stop 1 GHz Start 1 GHz 200 MHZ/ Stop 3 GHz
Frequency Range : 3GHz ~ 27GHz
RBW 1 MHz TORMVEN ey
WBW 3 Wz 49,69 Bm
g Ref-5dBm At 0dB SWT 201 ms. 4.99320 GHz
Offset 15 d8

D1-2500 dRirr

n

- M

105

D

Start 3 GHz

T T
2.4 GHz/

! [6urEAL ]
Stop 27 GHz

Report No.: RFBE

*The 9kHz signal over the limit is from Spectrum.
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LTE Band 41, Channel Bandwidth 10MHz
Channel 40620 (2593.0MHz)
Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 3GHz
RBW 1 MHz [T1] RM VIEW Warker 1 [T1] RBW 1 MHz [T1] RM VIEW Warker 1 [T1]
VBW 3 MHz 4938 dBm VBW 3 MHz 17.42 dBm
25 Ref 38 dBm Att 30 dB SWT 501 ms. 863.54 MHz 25 Ref 35 ¢Bm Att 30 dB SWT 501 ms. 258847 GHz.
an Offset 15 dB Offset 15 dB
0 0- 1
’ 1-2500dBm ’ 1-2500dBm
1
50 — -50-
- ) | .
65 T T T T T T T T T 1 — £5- T T T T T
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 200 MHZ/ Stop 3 GHz
Frequency Range : 3GHz ~ 27GHz
RBW 1 MHz [T1] RM VIEW Warker 1 [T1]
VBW 3 MHz -57.32 dBm
g Ref-5dBm Aft 0dB SWT 501 ms. 5.17740 GHz
Offset 15 dB
D1-7500dBm
-80
:ms i ; . . Ny )
Start 3 GHz 2.40CHz/ Stop 27 GHz
*The 9kHz signal over the limit is from Spectrum.
Report No.: RFBEDF-WTW-P21110165 Page No. 48 / 65 Report Format Version: 6.1.1



BUREAU

D1-2500dBm

LTE Band 41, Channel Bandwidth 10MHz
Channel 41540 (2685.0MHz)
Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 3GHz
RBW 1 MHz [T1] RM VIEW Warker 1 [T1] RBW 1 MHz [T1] RM VIEW Warker 1 [T1]
VBW 3 MHz -49.69 dBm VBW 3 MHz 18.62 dBm
25 Ref 38 dBm Att 30 dB SWT 501 ms. 786.04 MHz 25 Ref 35 ¢Bm Att 30 dB SWT 501 ms. 268068 GHz
an Offset 15 dB Offset 15 dB

D1-2500 dBm

(1 -50-]
B T T T T T T T T T 1 El!lm B T T T T T fBUREAU]
Start 9 kHz 99.99 MHz/ Stop 1 GHz. Start 1 GHz 200 MHZ/ Stop 3 GHz
Frequency Range : 3GHz ~ 27GHz
RBW 1 MHz [T1] RM VEW Warker 1 [T1]
WBW 3 MHz 4251 dBm
g Ref-5¢Bm Aft 0dB SWTS01 ms. 536100 GHz
Offset 15 dB
D1-7500dBm
40. 1
:“'5 T T T T = )
Start 3 GHz 24GHz/ Stop 27 GHz
*The 9kHz signal over the limit is from Spectrum.
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LTE Band 41, Channel Bandwidth 15MHz

VERITAS

Channel 39725 (2503.5MHz)

Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 3GHz
RBW 1 1Hz TORMVEN ey RBW 1 MHz MORMVEN ey
VBW 3 MHz 59,53 gBm VBW 3 MHz 18,68 8Bm
25 Rer 35 dim Att 3048 SWT 501 ms. 84208 MHz 2. Rer35 dBm At 3048 SWT 501 ms. 2.49667 GHz
| Offsetisds Offset 15 48
1
D1-2500 dBm D1-2500 dBm
1
-0 . 50— i
m’m ( ) 50-] ‘ <
B T T T T T T T T T 1 mjm B T T T T T 1 EIIIZ_EIL':I
Start 9 kHz 99.99 MHzZ/ Stop 1 GHz Start 1 GHz 200 MHZ/ Stop 3 GHz
Frequency Range : 3GHz ~ 27GHz
RBW 1 Hz TORMVEN ey
VBW 3 MHz 5307 d8m
g Ref-5dBm Att 0dB SWT 501 ms 4.99380 GHz
Offset 15 d8

D1-2500dBm

- M

105

T
Start 3 GHz

D

T T T
2.4 GHz/ Stop 27 GHz

|BUREAU}
VERITAS

*The 9kHz signal over the limit is from Spectrum.
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LTE Band 41, Channel Bandwidth 15MHz

Channel 40620 (2593.0MHz)

Frequency Range : 9kHz ~ 1GHz

Frequency Range : 1GHz ~ 3GHz

-

RBW 1 MHz TORMVEN ey RBW 1 MHz MORMVEN ey
VBW 3 WHz 4938 Bm VBW 3 WHz 17.43 dBm
25 Rer 35 dim Alt 3048 SWT 501 ms 833.94 Wz 2 Ref35 dBm Att 3048 SWT 501 ms 2 58617 GHz
. Offset 15 68 Offset 15 d8
1
D1-2500dBm D1-2500 dBm
|
1

)

D1-2500dBm

R

105

T
Start 3 GHz 2.4 GHz/

T
Stop 27 GHz

D

T [evreay]
VERiTAS

T [ouneaul T | O
Start 9 kHz 99.99 MHzZ/ Stop 1 GHz Start 1 GHz 200 MHZ/ Stop 3 GHz
Frequency Range : 3GHz ~ 27GHz
RBW 1 MHz TORMVEN ey
WBW 3 Wz 4710 d8m
g Ref-5dBm At 0dB SWT 201 ms. 5.17260 GHz
Offset 15 d8

*The 9kHz signal over the limit is from Spectrum.
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LTE Band 41, Channel Bandwidth 15MHz

Channel 41515 (2682.5MHz)

Frequency Range : 9kHz ~ 1GHz

Frequency Range : 1GHz ~ 3GHz

- I—————

)

RBW 1 MHz TORMVEN ey RBW 1 MHz MORMVEN ey
VBW 3 WHz _49.49 dBm VBW 3 WHz 17.89 dBm
25 Rer 35 dim Alt 3048 SWT 501 ms 787 44 WHz 2. Rer35 dBm Att 3068 SWT 501 ms 267588 GHz
. Offset 15 68 Offset 15 d8
1
D1-2500dBm D1-2500dBm

v

@

D1-2500dBm

105

T
Start 3 GHz 2.4 GHz/

T
Stop 27 GHz

|BUREAU}
VERITAS

T | i [suncaul
Start 9 kiz 99.99 Wz Stop 1 GHz Start 1 GHz 200 WHzZ/ Stop3CHz  IICGERENN
Frequency Range : 3GHz ~ 27GHz
RBW 1 MHz TORMVEN ey
WBW 3 Wz 47.76 dBm
g Ref-5dBm At 0dB SWT 201 ms. 5.35200 GHz
Offset 15 d8

*The 9kHz signal over the limit is from Spectrum.
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LTE Band 41, Channel Bandwidth 20MHz
Channel 39750 (2506.0MHz)

Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 3GHz
RBW 1 MHz [T1] RM VIEW Warker 1 [T1] RBW 1 MHz [T1] RM VIEW Warker 1 [T1]
VBW 3 MHz 49,25 dBm VBW 3 MHz 17.95 dBm
25 Ref 38 dBm Att 30 dB SWT 501 ms. 87729 MHz 25 Ref 35 ¢Bm Att 30 dB SWT 501 ms. 2.45707 GHz
an Offset 15 dB Offset 15 dB

D1-2500dBm

D1-2500 dBm

1
T 50+
60 ( ) 50|
T i L T T i L T T I | e = i L i L I [Gurcau
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 200 MHZi Stop 3 GHz
RBW 1 MHz TORMVEN ey
WBW 3 Wz 5434 d8m
o Ref-5dBm At 0dB SWT 201 ms. 4.99440 GHz
Offset 15 d8

D1-2500dBm

- AN

105

T
Start 3 GHz

D

T T T
2.4 GHz/ Stop 27 GHz

|BUREAU}
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*The 9kHz signal over the limit is from Spectrum.
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LTE Band 41, Channel Bandwidth 20MHz
Channel 40620 (2593.0MHz)
Frequency Range : 9kHz ~ 1GHz Frequency Range : 1GHz ~ 3GHz
RBW 1 MHz [T1] RM VEW Warker 1 [T1] RBW 1 MHz [T1] RM VEW Warker 1 [T1]
VBW 3 MHz -49.31 dBm VBW 3 MHz 18.41 dBm
45 Ref38.dBm Aft 30 dB SWT 501 ms. 846.24 WMHz 45 Ref38dBm Att 30 dB SWT 501 ms. 258407 GHz.
an Offset 15 dB Offset 15 dB
1
’ 1-2500dBm ’ 1-2500dBm
1
50 — 50—
- ———— ) | .
65 T T T T T T T T T 1 — £5- T T T T T
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 200 MHZ/ Stop 3 GHz
Frequency Range : 3GHz ~ 27GHz
RBW 1 MHz [T1] RM VEW Warker 1 [T1]
VBW 3 MHz -53.68 dBm
g Ref-5dBm Att 0dB SWT 501 ms. 5.16840 GHz
Offset 15 dB
D1-2500 dBm
0 1
:ms i ; . . Ny )
Start 3 GHz 2.40CHz/ Stop 27 GHz
*The 9kHz signal over the limit is from Spectrum.
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LTE Band 41, Channel Bandwidth 20MHz

Channel 41490 (2680.0MHz)

Frequency Range : 9kHz ~ 1GHz

Frequency Range : 1GHz ~ 3GHz

RBW 1 MHz [T1] RM VEW Warker 1 [T1] RBW 1 MHz [T1] RM VEW Warker 1 [T1]
VBW 3 MHz 29,05 gBm VBWW 3 WHz 18.29 gBm
25 Ref 358 Att 30 dB SWT 501 ms. 57474 1Hz 2 Ref35 dBm Att 3048 SWT 501 ms 267108 GHz
an Offset 15 dB Offset 15 dB
1
D1-25.00d8m D1-7500dBm
1
50 - 50—
-60- ( ) B0~
T i L T T i L T T I | e = i L i L I [Gurcau
Start 9 kHz 99.99 MHzZ/ Stop 1 GHz Start 1 GHz 200 MHZ/ Stop 3 GHz

Frequency Range : 3GHz ~ 27GHz

RBW 1 MHz TORMVEN ey
WBW 3 Wz 48,58 dBm
o Ref-5dBm At 0dB SWT 201 ms. 5.34240 GHz
Offset 15 d8
D1-2500dBm
1
-20-
-1os T T T T PR a]
Start 3 GHz 2.4GHz/ Stop 27 GHz

*The 9kHz signal over the limit is from Spectrum.
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4.8 Radiated Emission Measurement

4.8.1 Limits of Radiated Emission Measurement

In the FCC 27.53(m)(4),0n any frequency outside a licensee’s frequency block, The power of any emission
shall be attenuated below the transmitter power (P) by at least 55 + 10 log (P) dB. The emission limit equal
to —25dBm.

4.8.2 Test Procedure

a. In the semi-anechoic chamber, EUT placed on the 0.8m(below or equal 1GHz) and/or 1.5m(above 1GHz)
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 height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

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

d. Following C63.26 section 5.5 and 5.2.7
® EIRP (dBm) = E (dBpV/m) + 20log(D) - 104.8; where D is the measurement distance (in the far field
region) in m.
® ERP (dBm) = E (dBpV/m) + 20log(D) - 104.8 - 2.15; where D is the measurement distance (in the far
field region) in m.

Note:

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

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

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup

For radiated emission 30MHz to 1GHz

Ant. Tower 1-4m

Variable

EUT& - 3m
Support Unijts :

Turn Table

8°C“‘T m—
= emxe

Ground Plane

Test Receiver

For radiated emission above 1GHz
Ant. Tower 1-4m

Variable
EUT& 3m
Support Units | -

Turn Table D L
Absorber

KAMWTAAA e

Ground Plane

Test Receiver

N [ —

MOOOO

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

Below 1GHz
LTE Band 41, Channel Bandwidth 5SMHz

TX channel 40620
Mode Frequency Range Below 1000 MHz
(2593.0MHz) quencyRang
Environmental Conditions | 19deg. C, 69%RH Input Power 120Vac, 60Hz
Tested By Rex Wang
Antenna Polarity & Test Distance : Horizontal at 3 m
Ant Tabl R ti
Frequency EIRP Limit Margin s (?nna able aw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 160.95 -562.21 -25.00 -27.21 1.50 H 15 51.78 -103.99
2 294.81 -51.80 -25.00 -26.80 1.50 H 15 50.57 -102.37
3 418.97 -44 .97 -25.00 -19.97 1.00H 15 54.69 -99.66
4 539.25 -53.77 -25.00 -28.77 2.00H 15 43.32 -97.09
5 633.34 -58.64 -25.00 -33.64 1.00H 15 36.44 -95.08
6 914.64 -49.03 -25.00 -24.03 1.00H 15 40.49 -89.52
Remarks:

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

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

+ 20log(D) — 104.8
3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.
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Mode

TX channel 40620
(2593.0MHz)

Frequency Range

Below 1000 MHz

Environmental Conditions | 19deg. C, 69%RH Input Power 120Vac, 60Hz
Tested By Rex Wang
Antenna Polarity & Test Distance : Vertical at 3m
Antenna Table Ra Correction
Frequency EIRP Limit Margin . W rect
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 159.98 -52.36 -25.00 -27.36 1.00V 15 51.48 -103.84
2 271.53 -55.91 -25.00 -30.91 1.50V 15 47.18 -103.09
3 298.69 -52.14 -25.00 -27.14 2.00V 15 50.08 -102.22
4 447.10 -57.43 -25.00 -32.43 1.00 V 15 41.41 -98.84
5 497.54 -57.29 -25.00 -32.29 1.00V 15 40.59 -97.88
6 625.58 -59.01 -25.00 -34.01 125V 4 36.19 -95.20
Remarks:

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

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

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.
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Above 1GHz
LTE Band 41, Channel Bandwidth 5SMHz

Mode

TX channel 39675
(2498.5MHz)

Frequency Range

1GHz ~ 27GHz

Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Hans Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
EoeEnay EIRP Limit Margin Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 4997.00 -40.80 -25.00 -15.80 1.62 H 243 47.40 -88.20
Antenna Polarity & Test Distance : Vertical at 3m
EoeuEney EIRP Limit e Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 4997.00 -45.10 -25.00 -20.10 1.63V 187 43.10 -88.20
Remarks:

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

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

3. Margin value = EIRP — Limit value

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

Mode

TX channel 40620
(2593.0MHz)

Frequency Range

1GHz ~ 27GHz

Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Hans Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
eeuEey EIRP Limit e Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 5186.00 -40.80 -25.00 -15.80 1.57 H 236 47.20 -88.00
Antenna Polarity & Test Distance : Vertical at 3m
Ant Tabl R i
Frequency EIRP Limit Margin s (?nna able aw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 5186.00 -42.60 -25.00 -17.60 1.61V 197 45.40 -88.00
Remarks:

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

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

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.
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Mode

TX channel 41565
(2687.5MHz)

Frequency Range

1GHz ~ 27GHz

Environmental Conditions

22deg. C, 66%RH

Input Power

120Vac, 60Hz

Tested By Hans Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency | EIRP Limit Margin Antenna leic R Correction
No (MHz) (dBm) (dBm) (@B) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 5375.00 -46.10 -25.00 -21.10 1.55H 239 42.00 -88.10
Antenna Polarity & Test Distance : Vertical at 3m
Frequency EIRP Limit Margin Ant(.enna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 5375.00 -44.70 -25.00 -19.70 1.64V 190 43.40 -88.10
Remarks:

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

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

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.
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LTE Band 41, Channel Bandwidth 20MHz

TX ch [ 39750
Mode (2586?)?\;32) Frequency Range 1GHz ~ 27GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Hans Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
EeEnEy EIRP Limit e Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 5012.00 -41.90 -25.00 -16.90 296 H 3 46.20 -88.10
Antenna Polarity & Test Distance : Vertical at 3m
S eeEn EIRP Limit e Ant(?nna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 5012.00 -42.40 -25.00 -17.40 195V 348 45.70 -88.10
Remarks:

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

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

3. Margin value = EIRP — Limit value

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

Mode

TX channel 40620
(2593.0MHz)

Frequency Range

1GHz ~ 27GHz

Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Hans Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
eeuEey EIRP Limit e Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 5186.00 -41.90 -25.00 -16.90 3.01H 0 46.10 -88.00
Antenna Polarity & Test Distance : Vertical at 3m
EeEnEy EIRP Limit e Antgnna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 5186.00 -42.00 -25.00 -17.00 193V 346 46.00 -88.00
Remarks:

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

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

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.
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Mode

TX channel 41490
(2680.0MHz)

Frequency Range

1GHz ~ 27GHz

Environmental Conditions

22deg. C, 66%RH

Input Power

120Vac, 60Hz

Tested By Hans Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency | EIRP Limit Margin Antenna leic R Correction
No (MHz) (dBm) (dBm) (@B) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 5360.00 -42.10 -25.00 -17.10 1.99H 347 46.20 -88.30
Antenna Polarity & Test Distance : Vertical at 3m
Frequency EIRP Limit Margin Ant(.enna Table Raw Correction
No (MHz) (dBm) (dBm) (dB) Height Angle Value Factor
(m) (Degree) (dBuV) (dB/m)
1 5360.00 -42.40 -25.00 -17.40 197V 344 45.90 -88.30
Remarks:

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

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

3. Margin value = EIRP — Limit value

4. The other EIRP levels were very low against the limit.
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5 Pictures of Test Arrangements

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

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