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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
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Certificate of Conformity

Product: 4G/LTE Outdoor Router
Brand: BEC, BILLION
Test Model: RidgeWave 6900
Series Model: BEC 6900 R21 (refer to item 3.1 for more details)
Sample Status: Engineering sample
Applicant: BILLION ELECTRIC CO., LTD.
Test Date: Jun. 21 ~ Sep. 18, 2019

Standards: 47 CFR FCC Part 96

Prepared by : Cgl ,‘\v\ Q (J\A\:\x , Date:

Celine Chou / Senior Specialist

) I
— ) _heia
Approved by : Are T Date:

Bruce Chen / Senior Project Engineer

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.

Sep. 18, 2019

Sep. 18, 2019
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2

Summary of Test Results

47 CFR FCC Part 96

Aoe Test ltem Result Remarks
Clause
2.1046 . . -
96.41(b) Maximum Peak Output Power Pass Meet the requirement of limit.
926' 14(:‘18) Maximum Power Spectral Density Pass Meet the requirement of limit.
96.41(g) Peak to Average Ration Pass Meet the requirement of limit.
2.1049 Emission Bandwidth Pass Meet the requirement of limit.
2.1055 Frequency Stability Pass Meet the requirement of limit.
926' 14(;2) Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
96' 41(e) Radiated Spurious Emissions Pass Minimum passing margin is -5.70dB at

) 7395.00MHz.

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:

M ; e Expanded Uncertainty
easuremen requenc

auency (k=2) (+)
9 kHz ~ 30MHz 3.04 dB
Radiated Emissions up to 1 GHz 30 MHz ~ 200 MHz 3.59 dB
200 MHz ~ 1000 MHz 3.60 dB
. L 1 GHz ~ 18 GHz 2.29 dB
Radiated Emissions above 1 GHz 18 GHz ~ 40 GHz 529 dB

2.2

Modification Record

There were no modifications required for compliance.
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3 General Information
3.1 General Description of EUT
Product 4G/LTE Outdoor Router
Brand BEC, BILLION
Test Model RidgeWave 6900
Series Model BEC 6900 R21
Model Difference Refer to note
Status of EUT Engineering sample
Modulation Type QPSK, 16QAM, 64QAM
TX: 2.5~ 7.5MH
Channel Bandwidth 5MHz 3552.5 ~ 3697.5 MHz
RX: 3552.5 ~ 3697.5 MHz
Channel Bandwidth 10MHz | 2220 ~ 3095 MHz
) RX: 3555 ~ 3695 MHz
Operating Frequency |LTE Band 48
i TX: 3557.5 ~ 3692.5 MHz
Channel Bandwidth 15MHz
RX: 3557.5 ~ 3692.5 MHz
TX: 3560 ~ 3690 MHz
Channel Bandwidth 20MH
! “ |RX: 3560 ~ 3690 MHz
QPSK 16QAM 64QAM
6854.882mW|5688.529mW|3689.776mWV|
Ch | Bandwidth 5MH
annetBanawl % | (38.36dBm) | (37.55dBm) | (35.67dBm)
. 6950.243mW|5701.643mW|4698.941mW
Max. EIRP Power  |LTE Band 48 |Channel Bandwidth 10MHz | o5 > 45| (37 56dBm) | (36.72dBm)
7379.042mW|6095.369mW|4897.788mW|
h B idth 15MH
Channel Bandwidth 15MHz | 55 684Bm) | (37.85dBm) | (36.90dBm)
7533.556mW|6208.690mW|4977.371mW|
h B idth 20MH
Channel Bandwidth 20MHz | ¢ 27 48m) | (37.93dBm) | (36.97dBm)
Channel Bandwidth 5MHz | 4M47G7D | 4M47D7W | 4M46D7W
Channel Bandwidth 10MHz | 8M94G7D | 8M91D7W | 8M92D7W
Emission Designator |LTE Band 48
Channel Bandwidth 15MHz | 13M4G7D | 13M4D7W | 13M4D7W
Channel Bandwidth 20MHz | 17M9G7D | 17M9D7W | 17M8D7W
Antenna Type PCB antenna with 14.5dBi gain
Antenna Connector i-pex (MHF)
Accessory Device PoE
Data Cable Supplied |NA
Note:
1. All models are listed as below. Model RidgeWave 6900 is the representative for final test.
Brand Model Difference
RidgeWave 6900
BEC, BILLION F keti )
C, 0] BEC 6900 R21 or marketing purpose
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2. The EUT consumes power from the following PoE.

Brand BEC, BILLION

Model BP035-560063PAX

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

3. The EUT provides 1 completed transmitter and 4 receivers.
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3.2 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 on Z-plane. Following channel(s) was (were) selected for the final

test as listed below:

Test Item Available Channel Tested Channel Chanr?el Modulation
Bandwidth
55265 (3552.5MHz),
55265 to 56715 55990 (3625.0MHz), 5MHz QPSGIZ, Q1 A6I\CA)AM,
56715 (3697.5MHz)
55290 (3555.0MHz),
55290 to 56690 55990 (3625.0MHz), 10MHz QPSE;*Z! C;AGSAM,
Maximum Output Power 56690 (3695.0MHz)
P 55315 (3557.5MHz), QPSK. 16QAM
55315 to 56665 55990 (3625.0MHz), 15MHz oM.
56665 (3692.5MHz)
55340 (3560.0MHz),
55340 to 56640 55990 (3625.0MHz), 20MHz QPSE;PZ, Q1 AGSAM,
56640 (3690.0MHz)
55265 (3552.5MHz),
952651056715 | 56715 (3697.5MHz) 5MHz QPSK
55290 (3555.0MHz),
Frequency Stability 25290 to 56699 56690 (3695.0MHz) 10MHz QPSK
55315 (3557.5MHz),
55315 to 56665 56665 (3692.5MHz) 15MHz QPSK
55340 (3560.0MHz),
553401056640 | 55640 (3690.0MHz) 20MHz QPSK
55265 (3552.5MHz),
55265 to 56715 55990 (3625.0MHz), 5MHz QPS6IZ, Q1 Ehc/llAM,
56715 (3697.5MHz)
55290 (3555.0MHz),
55290 to 56690 55990 (3625.0MHz), 10MHz QPSE;PZ, Q1 Aﬁh(zAM,
i i 56690 (3695.0MHz)
Occupied Bandwidth
55315 (3557.5MHz), QPSK. 160AM
55315 to 56665 55990 (3625.0MHz), 15MHz e RQAM,
56665 (3692.5MHz)
55340 (3560.0MHz),
55340 to 56640 55990 (3625.0MHz), 20MHz stsﬁ' Q1 A6|\Q/|AM’
56640 (3690.0MHz)
55265 (3552.5MHz),
55265 to 56715 55990 (3625.0MHz), 5MHz steﬁ' Q1A63AM,
56715 (3697.5MHz)
55290 (3555.0MHz),
55290 to 56690 55990 (3625.0MHz), 10MHz QPSE;PZ, Q1 AGSAM,
Peak to Average Ratio 56690 (3695.0MHz)
55315 (3557.5MHz), QPSK. 16QAM
55315 to 56665 55990 (3625.0MHz), 15MHz A viae
56665 (3692.5MHz)
55340 (3560.0MHz),
55340 to 56640 55990 (3625.0MHz), 20MHz QPS;Z, Q1 AGSAM,
56640 (3690.0MHz)
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. Channel .
Test ltem Available Channel Tested Channel . Modulation
Bandwidth
55265 (3552.5MHz),
55265 to 56715 55990 (3625.0MHz), 5MHz QPSK
56715 (3697.5MHz)
55290 (3555.0MHz),
55290 to 56690 55990 (3625.0MHz), 10MHz QPSK
Conducted Emission 56690 (3695.0MHz)
55315 (3557.5MHz),
55315 to 56665 55990 (3625.0MHz), 15MHz QPSK
56665 (3692.5MHz)
55340 (3560.0MHz),
55340 to 56640 55990 (3625.0MHz), 20MHz QPSK
56640 (3690.0MHz)
Radlaied Emission 55265 to 56715 55265 (3552.5MHz) 5MHz QPSK
55265 (3552.5MHz),
55265 to 56715 55990 (3625.0MHz), 5MHz QPSK
Radiated Emission 56715 (3697.5MHz)
Above 1GHz 55340 (3560.0MHz),
55340 to 56640 55990 (3625.0MHz), 20MHz QPSK
56640 (3690.0MHz)

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

1.

found in QPSK modulation.

For radiated emission below 1GHz, low, mid and high channels were pre-tested in chamber. Low channel
in 5MHz was found to be the worst case and therefore had been chosen for all final tests.

For radiated emission above 1GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest,
5MHz & highest channel bandwidth for final test.

Test Condition:

Test ltem Environmental Conditions Input Power Tested By
Maximum Output Power 25deg. C, 63%RH 56Vdc James Yang
Frequency Stability 25deg. C, 63%RH 56Vdc James Yang
Occupied Bandwidth 25deg. C, 63%RH 56Vdc James Yang
Peak to Average Ratio 25deg. C, 63%RH 56Vdc James Yang
Condcudeted Emission 25deg. C, 63%RH 56Vdc James Yang
Radiated Emission 22deg. C, 66%RH 56Vdc Han Wu

Report No.: RF190605C17

Page No. 10/ 74

Report Format Version: 6.1.1




BUREAU
VERITAS

3.3 Description of Support Units

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

ID Product Brand Model No. Serial No. FCC ID Remarks
a, |Radio Communication| MT8821C 6261806803 N/A -
Analyzer
Accessory
B. PCB Antenna N/A N/A N/A N/A (Gain: 14.5dBi)

Note:
1. All power cords of the above support units are non-shielded (1.8m).
2. Items A acted as communication partners to transfer data.

ID Descriptions Qt Length (m) Shielding Cores (Qty.) Remarks
ipti b ]
P & < (Yes/No) .

1. |RJ45 Cable 1 1.5 N 0 -

3.3.1 Configuration of System under Test

PCB Antenna (B)

PoE (EUT) EUT

Remote site

558

Radio
Communication
Analyzer (A)

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:

FCC 47 CFR Part 2

FCC 47 CFR Part 96

KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 940660 D01 Part 96 CBRS Eqpt v02
ANSI/TIA/EIA-603-D-2010

All test items have been performed and recorded as per the above standards.
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4 Test Types and Results
4.1 Maximum Output Power Measurement
4.1.1 Limits of Maximum Output Power Measurement
Device Maximum EIRP
(dBm/10 MHz)

] End User Device 23

] Category A CBSD 30

X Category B CBSD 47
4.1.2 Test Setup

Spectrum

EUT Attenuator | Analyzer

4.1.3 Test Instruments
Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due

Spectrum Analyzer
KEYSIGHT N9030A MY53120770 Jan. 29, 2019 | Jan. 28, 2020
Radio Communication MT8821C 6261806803 Jan. 22, 2019 | Jan. 21, 2020
Analyzer Anritsu
RF cable JB200 Cable-OVEN-02 NA NA
DC-6GH2 20dB S0W Fixed MDC9331N-20 0724 Jun. 19, 2018 | Jun. 18, 2020
attenuator Woken

Note: 1. The calibration interval of the above test instruments is 12/24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
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4.1.4 Test Procedures

Conducted output power measurement

1.

Connect the DUT transmitter output to the spectrum analyzer via coaxial cable while ensuring proper
impedance matching.

2. Set span to at least 1.5 times the OBW.

3. Set RBW = 1-5% of the OBW, not to exceed 1 MHz.

4. SetVBW =3 x RBW.

5. Set number of points in sweep =2 x span / RBW.

6. Sweep time = auto-couple.

7. Detector = RMS (power averaging).

8. If the EUT can be configured to transmit continuously (i.e., burst duty cycle = 98%), then set the trigger to
free run.

9. If the EUT cannot be configured to transmit continuously (i.e., burst duty cycle < 98 %), then use a sweep
trigger with the level set to enable triggering only on full power bursts and configure the EUT to transmit at
full power for the entire duration of each sweep. Ensure that the sweep time is less than or equal to the
transmission burst duration.

10. Trace average at least 100 traces in power averaging (i.e., RMS) mode.

11. Compute the power by integrating the spectrum across the OBW of the signal using the instrument’s band
or channel power measurement function, with the band/channel limits set equal to the OBW band edges.
If the instrument does not have a band or channel power function, then sum the spectrum levels (in linear
power units) at intervals equal to the RBW extending across the entire OBW of the spectrum.

Maximum EIRP

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

ERP or EIRP = Pmeas + Gt
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)

415 Deviation from Test Standard

No deviation.

4.1.6 EUT Operating Conditions

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.
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4,17 Test Results
Conducted Output Power (dBm / 10MHZz)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band / BW SRiEe O'fRfsBet 55265 | 55090 | 56715 | 55265 | 55990 | 56715 | 55265 | 55990 | 56715
35525 | 3625 | 3697.5 | 35525 | 3625 | 3697.5 | 35525 | 3625 | 3697.5
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| 0 | 238 | 2041 | 2049 | 2305 | 2166 | 2165 | 2117 | 2059 | 20.76
1 | 12 | 2383 | 2225 | 2223 | 2302 | 2163 | 2160 | 2141 | 2048 | 20.72
1 | 24 | 2384 | 2231 | 2045 | 2298 | 2161 | 2163 | 2113 | 2050 | 20.66
48/5M | 12 2086 | 2133 | 2150 | 2210 | 2048 | 2065 | 2115 | 1957 | 19.64
12 2000 | 2135 | 2145 | 2206 | 2041 | 2058 | 21.01 | 1951 | 1957
12 | 13 | 2283 | 2131 | 2144 | 2203 | 2045 | 2055 | 2103 | 1952 | 19.58
25 2084 | 2132 | 2146 | 2195 | 2050 | 2066 | 21.02 | 1947 | 19.59
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band/BW | &0 | B8 | 55200 | 55990 | 56690 | 55290 | 55090 | 56690 | 55290 | 55990 | 56690
3555 3625 3695 3555 3625 3695 3555 3625 3695
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| 0 | 2392 | 2046 | 2040 | 2306 | 2175 | 2170 | 2222 | 2082 | 20.74
1 | 24 | 2365 | 2020 | 2215 | 2302 | 2166 | 2164 | 2213 | 2075 | 2069
1| 49 | 2375 | 2216 | 2219 | 2290 | 2169 | 2161 | 2206 | 2072 | 2067
48/10M | 25 | O | 2274 | 2000 | 2099 | 2183 | 2042 | 2023 | 2092 | 1943 | 19.17
25 | 12 | 2266 | 2092 | 2102 | 2176 | 2007 | 2023 | 2087 | 19.05 | 19.15
25 | 25 | 2254 | 2088 | 2080 | 2174 | 2003 | 2012 | 2083 | 19.03 | 19.08
50 | O | 2186 | 2025 | 2030 | 2097 | 1936 | 1942 | 1999 | 1836 | 1842
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band/BW | &0 | BB | 55315 | 55090 | 56665 | 55315 | 55090 | 56665 | 55315 | 55990 | 56665
35575 | 3625 | 36925 | 35575 | 3625 | 36925 | 35575 | 3625 | 36925
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| o | 2412 | 2063 | 2254 | 2327 | 2180 | 2174 | 2234 | 2087 | 20.79
1 | 37 | 238 | 2225 | 2235 | 2322 | 2172 | 2162 | 2218 | 2082 | 2072
1 | 74 | 2370 | 2228 | 2234 | 2314 | 2173 | 2167 | 2216 | 2080 | 20.73
48/15M | 36 | O | 2305 | 2142 | 2141 | 2217 | 2053 | 2053 | 2118 | 1958 | 1959
36 | 19 | 2291 | 2135 | 2147 | 2213 | 2055 | 2043 | 2100 | 1954 | 1951
36 | 39 | 2276 | 2126 | 2143 | 2212 | 2049 | 2045 | 2106 | 1948 | 1952
75 | O | 2164 | 2008 | 2007 | 2075 | 1921 | 1921 | 1975 | 1821 | 1821
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QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | Mid CH | High CH
Band/BW | &0 | BB | 55340 | 55090 | 56640 | 55340 | 55090 | 56640 | 55340 | 55990 | 56640
3560 3625 3690 3560 3625 3690 3560 3625 3690
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 | o | 2420 | 2080 | 2067 | 2342 | 2004 | 2185 | 2241 | 2101 | 2083
1 | 50 | 2377 | 2028 | 2232 | 2333 | 2000 | 2173 | 2233 | 2097 | 2053
1 | 99 | 2360 | 2233 | 2238 | 2331 | 2206 | 2175 | 2237 | 2092 | 2059
48/20M | 50 | O | 2301 | 2146 | 2144 | 2208 | 2057 | 2057 | 2113 | 1959 | 19.60
50 | 25 | 2288 | 2135 | 2134 | 2200 | 2055 | 2052 | 2103 | 1933 | 19.33
50 | 50 | 2271 | 2126 | 2140 | 2203 | 2051 | 2055 | 21.03 | 19.41 19.45
00| 0 | 2053 | 1895 | 1894 | 1955 | 1803 | 1803 | 1860 | 17.06 | 17.05
Spectrum Plot of Worst Value

Ret Lyl Offsat 16,80 08 10 i Ref Lyl Offsat 19,80 08
Reel ke 30,34 dlien ScaleDiv 10.0 Reel ke 30,34 dlien
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Maximum EIRP (dBm/ 10MHz)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band / BW SRiEe O'fRfsBet 55265 | 55090 | 56715 | 55265 | 55990 | 56715 | 55265 | 55990 | 56715
35525 | 3625 | 3697.5 | 35525 | 3625 | 3697.5 | 35525 | 3625 | 3697.5
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| 0 | 3836 | 3691 | 3699 | 3755 | 3616 | 3615 | 3567 | 3500 | 3526
1 | 12 | 3833 | 3675 | 3673 | 3756 | 3643 | 3610 | 3561 | 3498 | 3522
1 | 24 | 3834 | 3681 | 3695 | 3748 | 3641 | 3643 | 3563 | 3500 | 3516
48/5M | 12 3736 | 3583 | 3600 | 3660 | 3498 | 3515 | 3565 | 3407 | 3414
12 3740 | 3585 | 3595 | 3656 | 3491 | 3508 | 3551 | 3401 | 34.07
12 | 13 | 3733 | 3581 | 3504 | 3653 | 3495 | 3505 | 3553 | 3402 | 34.08
25 3734 | 3582 | 3596 | 3645 | 3500 | 3516 | 3552 | 3397 | 34.09
*Note: EIRP (dBm / 10MHz) = Conducted Output Power (dBm / 10MHz) + Antenna Gain (14.5dBi)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band/BW | &0 | B8 | 55200 | 55990 | 56690 | 55290 | 55090 | 56690 | 55290 | 55990 | 56690
3555 3625 3695 3555 3625 3695 3555 3625 3695
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| o | 3842 | 3696 | 3690 | 3756 | 3625 | 3620 | 3672 | 3532 | 3524
1 | 24 | 3815 | 3670 | 3665 | 3752 | 3616 | 3614 | 3663 | 3525 | 3519
1 | 49 | 3825 | 3666 | 3669 | 3740 | 3619 | 3611 | 3656 | 3522 | 3517
48/10M | 25 | O | 3724 | 3540 | 3549 | 3633 | 3462 | 3473 | 3542 | 3363 | 3367
25 | 12 | 3716 | 3542 | 3552 | 3626 | 3457 | 3473 | 3537 | 3355 | 3365
25 | 25 | 3704 | 3538 | 3539 | 3624 | 3453 | 3462 | 3533 | 3353 | 3358
50 | O | 3636 | 3475 | 3480 | 3547 | 3386 | 3392 | 3449 | 3286 | 3292
*Note: EIRP (dBm / 10MHz) = Conducted Output Power (dBm / 10MHz) + Antenna Gain (14.5dBi)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band/BW | &0 | BB | 55315 | 55090 | 56665 | 55315 | 55090 | 56665 | 55315 | 55990 | 56665
35575 | 3625 | 36925 | 35575 | 3625 | 36925 | 35575 | 3625 | 36925
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| o | 3862 | 3713 | 3704 | 3777 | 3630 | 3624 | 3684 | 3537 | 3529
1 | 37 | 3836 | 3675 | 36.85 | 3772 | 3622 | 3612 | 3668 | 3532 | 3522
1 | 74 | 3820 | 3678 | 36.84 | 3764 | 3623 | 3617 | 3666 | 3530 | 3523
48/15M | 36 | O | 3755 | 3502 | 3591 | 3667 | 3503 | 3503 | 3568 | 3408 | 34.09
36 | 19 | 3741 | 3585 | 3597 | 3663 | 3505 | 3493 | 3550 | 3404 | 34.01
36 | 39 | 3726 | 3576 | 3593 | 3662 | 3499 | 3495 | 3556 | 3398 | 34.02
75 | O | 3614 | 3458 | 3457 | 3525 | 3371 | 3371 | 3425 | 3271 | 3271

*Note: EIRP (dBm / 10MHz) = Conducted Output Power (dBm / 10MHz) + Antenna Gain (14.5dBi)
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QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | Mid CH | High CH
Band / BW SRiEe OlfRfEet 55340 | 55090 | 56640 | 55340 | 55990 | 56640 | 55340 | 55990 | 56640
3560 3625 3690 3560 3625 3690 3560 3625 3690
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 | o | 3870 | 3730 | 3747 | 3702 | 3654 | 3635 | 3691 | 3551 | 35.33
1 | 50 | 3827 | 3678 | 3682 | 37.83 | 3650 | 3623 | 3683 | 3547 | 35.03
1 | 99 | 3810 | 3683 | 3688 | 37.81 | 3656 | 3625 | 3687 | 3542 | 35.00
48/20M | 50 | O | 3751 | 3596 | 3594 | 3658 | 3507 | 3507 | 3563 | 3409 | 3410
50 | 25 | 3738 | 3585 | 3584 | 3650 | 3505 | 3502 | 3553 | 3383 | 33.83
50 | 50 | 3721 | 3576 | 3590 | 3653 | 3501 | 3505 | 3553 | 3391 | 3395
100 | O | 3503 | 3345 | 3344 | 3405 | 3253 | 3253 | 3310 | 3156 | 31.55

*Note: EIRP (dBm / 10MHz) = Conducted Output Power (dBm / 10MHz) + Antenna Gain (14.5dBi)
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Full Conducted Output Power (dBm / 10MHZz)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band / BW SRiEe O'fRfsBet 55265 | 55090 | 56715 | 55265 | 55990 | 56715 | 55265 | 55990 | 56715
35525 | 3625 | 3697.5 | 35525 | 3625 | 3697.5 | 35525 | 3625 | 3697.5
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| 0 | 238 | 2041 | 2049 | 2305 | 2166 | 2165 | 2117 | 2059 | 20.76
1 | 12 | 2383 | 2225 | 2223 | 2302 | 2163 | 2160 | 2141 | 2048 | 20.72
1 | 24 | 2384 | 2231 | 2045 | 2298 | 2161 | 2163 | 2113 | 2050 | 20.66
48/5M | 12 2086 | 2133 | 2150 | 2210 | 2048 | 2065 | 2115 | 1957 | 19.64
12 2000 | 2135 | 2145 | 2206 | 2041 | 2058 | 21.01 | 1951 | 1957
12 | 13 | 2283 | 2131 | 2144 | 2203 | 2045 | 2055 | 2103 | 1952 | 19.58
25 2084 | 2132 | 2146 | 2195 | 2050 | 2066 | 21.02 | 1947 | 19.59
Full Conducted Output Power (dBm / 10MHz)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band/BW | &0 | B8 | 55200 | 55990 | 56690 | 55290 | 55090 | 56690 | 55290 | 55990 | 56690
3555 3625 3695 3555 3625 3695 3555 3625 3695
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| 0 | 2392 | 2046 | 2040 | 2306 | 2175 | 2170 | 2222 | 2082 | 20.74
1 | 24 | 2365 | 2220 | 2215 | 2302 | 2166 | 2164 | 2213 | 2075 | 20.69
1| 49 | 2375 | 2216 | 2219 | 2290 | 2169 | 2161 | 2206 | 2072 | 2067
48/10M | 25 | O | 2274 | 2000 | 2099 | 2183 | 2042 | 2023 | 2092 | 1943 | 19.17
25 | 12 | 2266 | 2092 | 2102 | 2176 | 2007 | 2023 | 2087 | 19.05 | 19.15
25 | 25 | 2254 | 2088 | 2080 | 2174 | 2003 | 2012 | 2083 | 19.03 | 19.08
50 | O | 2186 | 2025 | 2030 | 2097 | 1936 | 1942 | 1999 | 1836 | 1842
Full Conducted Output Power (dBm / 15MHz)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band/BW | &0 | BB | 55315 | 55090 | 56665 | 55315 | 55090 | 56665 | 55315 | 55990 | 56665
35575 | 3625 | 36925 | 35575 | 3625 | 36925 | 35575 | 3625 | 36925
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| o | 2418 | 2282 | 2274 | 2335 | 2205 | 2197 | 2240 | 2109 | 2095
1 | 37 | 2393 | 2253 | 2256 | 2326 | 2203 | 2193 | 2231 | 2100 | 2087
1 | 74 | 2379 | 2251 | 2254 | 2321 | 2206 | 2195 | 2233 | 2106 | 2087
48/15M | 36 | 0 | 2308 | 2167 | 2160 | 2220 | 2078 | 2075 | 2127 | 1984 | 1977
36 | 19 | 2293 | 2162 | 2166 | 2216 | 2068 | 2074 | 2122 | 1988 | 1972
36 | 39 | 2280 | 2153 | 2155 | 2205 | 2065 | 2077 | 2126 | 1976 | 1973
75 | 0 | 2294 | 2159 | 2150 | 2205 | 2070 | 2064 | 2105 | 1972 | 1964
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Full Conducted Output Power (dBm / 20MHz)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | Mid CH | High CH
Band/BW | &0 | BB | 55340 | 55090 | 56640 | 55340 | 55090 | 56640 | 55340 | 55990 | 56640
3560 3625 3690 3560 3625 3690 3560 3625 3690
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 | o | 2427 | 2004 | 2080 | 2343 | 2231 | 2204 | 2247 | 2134 | 21.19
1 | 50 | 238 | 2252 | 2068 | 2339 | 2233 | 2192 | 2235 | 2126 | 21.11
1 | 99 | 2366 | 2264 | 2256 | 2328 | 2221 | 2195 | 2231 | 2133 | 21.06
48/20M | 50 | 0 | 2307 | 2173 | 2171 | 2225 | 2088 | 2085 | 2125 | 1987 | 19.85
50 | 25 | 2295 | 2165 | 2160 | 2221 | 2085 | 2075 | 2119 | 19.85 | 19.76
50 | 50 | 2285 | 2154 | 2167 | 2243 | 2077 | 2077 | 21.11 1979 | 19.75
100 0o | 2301 | 2164 | 2158 | 2216 | 2078 | 2074 | 2147 | 1980 | 19.75
Spectrum Plot of Worst Value
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Full EIRP (dBm / 10MHZz)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band / BW SRiEe O'fRfsBet 55265 | 55090 | 56715 | 55265 | 55990 | 56715 | 55265 | 55990 | 56715
35525 | 3625 | 3697.5 | 35525 | 3625 | 3697.5 | 35525 | 3625 | 3697.5
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| 0 | 3836 | 3691 | 3699 | 3755 | 3616 | 3615 | 3567 | 3500 | 3526
1 | 12 | 3833 | 3675 | 3673 | 3756 | 3643 | 3610 | 3561 | 3498 | 3522
1 | 24 | 3834 | 3681 | 3695 | 3748 | 3641 | 3643 | 3563 | 3500 | 3516
48/5M | 12 | O | 3736 | 3583 | 3600 | 3660 | 3498 | 3515 | 3565 | 3407 | 34.14
12 | 6 | 3740 | 3585 | 3595 | 3656 | 3491 | 3508 | 3551 | 3401 | 34.07
12 | 13 | 3733 | 3581 | 3504 | 3653 | 3495 | 3505 | 3553 | 3402 | 34.08
25 | O | 3734 | 3582 | 3596 | 3645 | 3500 | 3516 | 3552 | 3397 | 34.09
*Note: Full EIRP = Full Conducted Output Power (dBm / 10MHz) + Antenna Gain (14.5dBi)
Full EIRP (dBm / 10MHz)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band/BW | &0 | B8 | 55200 | 55990 | 56690 | 55290 | 55090 | 56690 | 55290 | 55990 | 56690
3555 3625 3695 3555 3625 3695 3555 3625 3695
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| o | 3842 | 3696 | 3690 | 3756 | 3625 | 3620 | 3672 | 3532 | 3524
1 | 24 | 3815 | 3670 | 3665 | 3752 | 3616 | 3614 | 3663 | 3525 | 3519
1 | 49 | 3825 | 3666 | 3669 | 3740 | 3619 | 3611 | 3656 | 3522 | 3517
48/10M | 25 | O | 3724 | 3540 | 3549 | 3633 | 3462 | 3473 | 3542 | 3363 | 3367
25 | 12 | 3716 | 3542 | 3552 | 3626 | 3457 | 3473 | 3537 | 3355 | 3365
25 | 25 | 3704 | 3538 | 3539 | 3624 | 3453 | 3462 | 3533 | 3353 | 3358
50 | O | 3636 | 3475 | 3480 | 3547 | 3386 | 3392 | 3449 | 3286 | 3292
*Note: Full EIRP = Full Conducted Output Power (dBm / 10MHz) + Antenna Gain (14.5dBi)
Full EIRP (dBm / 15MHz)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | MidCH | High CH
Band/BW | &0 | BB | 55315 | 55090 | 56665 | 55315 | 55090 | 56665 | 55315 | 55990 | 56665
35575 | 3625 | 36925 | 35575 | 3625 | 36925 | 35575 | 3625 | 36925
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1| o | 3868 | 3732 | 3724 | 37.85 | 3655 | 3647 | 3690 | 3559 | 3545
1 | 37 | 3843 | 3703 | 37.06 | 3776 | 3653 | 3643 | 3681 | 3550 | 3537
1 | 74 | 3820 | 3701 | 3704 | 3771 | 3656 | 3645 | 3683 | 3556 | 3537
48/15M | 36 | O | 3758 | 3647 | 3610 | 3670 | 3528 | 3525 | 3577 | 3434 | 3427
36 | 19 37.43 36.12 36.16 36.66 35.18 35.24 35.72 34.38 34.22
36 | 39 | 3730 | 3603 | 3605 | 3655 | 3515 | 3527 | 3576 | 3426 | 3423
75 | O | 3744 | 3609 | 3600 | 3655 | 3520 | 3514 | 3555 | 3422 | 34.14

*Note: Full EIRP = Full Conducted Output Power (dBm / 15MHz) + Antenna Gain (14.5dBi)
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Full EIRP (dBm / 20MHZz)
QPsK 16QAM 64QAM
LowCH | MidCH | HighCH | LowCH | MidCH | HighCH | LowCH | Mid CH | High CH
Band / BW SRiEe OlfRfEet 55340 | 55090 | 56640 | 55340 | 55990 | 56640 | 55340 | 55990 | 56640
3560 3625 3690 3560 3625 3690 3560 3625 3690
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 | o | 3877 | 3744 | 3730 | 3793 | 3681 | 3654 | 3697 | 3584 | 3569
1 | 50 | 3835 | 3702 | 3718 | 3789 | 3683 | 3642 | 3685 | 3576 | 35.61
1 | 99 | 3816 | 3714 | 3706 | 3778 | 3671 | 3645 | 3681 | 3583 | 35.56
48/20M | 50 | O | 3757 | 3623 | 3621 | 3675 | 3538 | 3535 | 3575 | 3437 | 3435
50 | 25 | 3745 | 3615 | 3610 | 3671 | 3535 | 3525 | 3560 | 3435 | 34.26
50 | 50 | 3735 | 3604 | 3617 | 3663 | 3527 | 3527 | 3561 | 3429 | 3425
100 | O | 3751 | 3614 | 3608 | 3666 | 3528 | 3524 | 3567 | 3430 | 34.25

*Note: Full EIRP = Full Conducted Output Power (dBm / 20MHz) + Antenna Gain (14.5dBi)
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4.2 Maximum Power Spectral Density Measurement
4.2.1 Limits of Maximum Power Spectral Density Measurement
Device Maximum Radiated PSD (dBm/MHz)
End User Device n/a
Category ACBSD 20
Category B CBSD 37

4.2.2 Test Setup

Spectrum
Analyzer

EUT Attenuato |

4.2.3 Test Instruments

Refer to section 4.1.3 to get information of above instrument.

4.2.4 Test Procedure

1.

N>R ®N

Connect the transmitter to the spectrum analyzer via coaxial cable while ensuring proper impedance
matching.

Tune the analyzer to the nominal center frequency of the emission bandwidth (EBW).

Set the resolution bandwidth (RBW) to 1MHZ.

Set the video bandwidth (VBW) to =3 x RBW.

Select the average power (RMS) display detector.

Set number of points in sweep = 2 x span / RBW.

Use auto-coupled sweep time.

Perform the measurement over an interval of time when the transmission is continuous and at its
maximum power level.

Maximum EIRP (dBm/MHz)

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

ERP or EIRP = Pmeas + Gt
where

ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively
(expressed in the same units as Pwmeas, €.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)

4,25 Deviation from Test Standard

No deviation.

4.2.6 EUT Operating Condition

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.
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427 Test Results
LTE Band 48, Channel Bandwidth 5MHz
Channel Frequency Conducted PSD Aptenna_ Radiated PSD Limit Pass/Fail
(MHz) (dBm/MHz) Gain (dBi) (dBm/MHz) (dBm/MHz)
55265 3552.5 20.82 14.5 35.32 37 Pass
55990 3625.0 19.09 14.5 33.59 37 Pass
56715 3697.5 19.09 14.5 33.59 37 Pass
LTE Band 48, Channel Bandwidth 10MHz
Channel Frequency Conducted PSD Aqtennq Radiated PSD Limit Pass/Fail
(MHz) (dBm/MHZz) Gain (dBi) (dBm/MHZz) (dBm/MHZz)
55290 3555.0 17.83 14.5 32.33 37 Pass
55990 3625.0 16.16 14.5 30.66 37 Pass
56690 3695.0 16.11 14.5 30.61 37 Pass
LTE Band 48, Channel Bandwidth 15MHz
Channel Frequency |Conducted PSD Antenna_ Radiated PSD Limit Pass/Fail
(MHz) (dBm/MHZz) Gain (dBi) (dBm/MHz) (dBm/MHZz)
55315 3557.5 16.18 14.5 30.68 37 Pass
55990 3625.0 14.47 14.5 28.97 37 Pass
56665 3692.5 14.28 14.5 28.78 37 Pass
LTE Band 48, Channel Bandwidth 20MHz
Channel Frequency |Conducted PSD Aptenng Radiated PSD Limit Pass/Fail
(MHz) (dBm/MHz) Gain (dBi) (dBm/MHz) (dBm/MHz)
55340 3560.0 14.86 14.5 29.36 37 Pass
55990 3625.0 13.27 14.5 27.77 37 Pass
56640 3690.0 13.08 14.5 27.58 37 Pass

*Note: Radiated PSD= Conducted PSD (dBm/ MHz) + Antenna Gain (14.5dBi)
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Spectrum Plot of Worst Value (Conducted PSD)
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4.3  Frequency Stability Measurement

4.3.1 Limits of Frequency Stabiliity Measurement

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

frequency band.

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

Communication SPECTRUM
Simulator ANALYZER
20dB
ATTENUATION
POWER SPLITTER PAD

AC Power Supply

Oven Room

External Power Source

EUT
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4.3.4 Test Results

Frequency Error vs. Voltage

LTE Band 48, Channel Bandwidth: 5SMHz

\(/\o/gﬁg;a Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
50.4 3552.500001 0.000 3697.500003 0.001
56.0 3552.500002 0.000 3697.500002 0.001
61.6 3552.500003 0.001 3697.500003 0.001

Note: The applicant defined the normal working voltage is from 50.4Vdc to 61.6Vdc.

Frequency Error vs. Temperature

LTE Band 48, Channel Bandwidth: 5SMHz

Temp. (C) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)

-30 3552.500001 0.000 3697.500003 0.001
-20 3552.500002 0.000 3697.500002 0.001
-10 3552.500004 0.001 3697.500001 0.000
0 3552.500003 0.001 3697.500002 0.001
10 3552.500001 0.000 3697.500004 0.001
20 3552.499996 -0.001 3697.499996 -0.001
30 3552.499996 -0.001 3697.499996 -0.001
40 3552.499997 -0.001 3697.499998 -0.001
50 3552.499998 -0.001 3697.499996 -0.001
60 3552.499997 -0.001 3697.499998 -0.001
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Frequency Error vs. Voltage

LTE Band 48, Channel Bandwidth: 10MHz
\(/\o/gﬁg;a Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
50.4 3555.000004 0.001 3695.000004 0.001
56.0 3555.000002 0.001 3695.000002 0.001
61.6 3555.000003 0.001 3695.000003 0.001

Note: The applicant defined the normal working voltage is from 50.4Vdc to 61.6Vdc.

Frequency Error vs. Temperature

LTE Band 48, Channel Bandwidth: 10MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)

-30 3555.000001 0.000 3695.000001 0.000
-20 3555.000002 0.001 3695.000001 0.000
-10 3555.000001 0.000 3695.000003 0.001
0 3555.000004 0.001 3695.000003 0.001
10 3555.000001 0.000 3695.000003 0.001
20 3554.999998 -0.001 3694.999997 -0.001
30 3554.999997 -0.001 3694.999997 -0.001
40 3554.999999 0.000 3694.999998 0.000
50 3554.999998 -0.001 3694.999997 -0.001
60 3554.999998 -0.001 3694.999999 0.000
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Frequency Error vs. Voltage

LTE Band 48, Channel Bandwidth: 15MHz

\(/\o/gﬁg;a Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
50.4 3557.500003 0.001 3692.500002 0.000
56.0 3557.500003 0.001 3692.500002 0.000
61.6 3557.500001 0.000 3692.500003 0.001

Note: The applicant defined the normal working voltage is from 50.4Vdc to 61.6Vdc.

Frequency Error vs. Temperature

LTE Band 48, Channel Bandwidth: 15MHz

Temp. (C) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)

-30 3557.500004 0.001 3692.500004 0.001
-20 3557.500002 0.000 3692.500002 0.000
-10 3557.500001 0.000 3692.500001 0.000
0 3557.500001 0.000 3692.500002 0.001
10 3557.500002 0.001 3692.500003 0.001
20 3557.499997 -0.001 3692.499997 -0.001
30 3557.499997 -0.001 3692.499999 0.000
40 3557.499998 -0.001 3692.499998 -0.001
50 3557.499998 0.000 3692.499996 -0.001
60 3557.499998 -0.001 3692.499997 -0.001
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Frequency Error vs. Voltage

LTE Band 48, Channel Bandwidth: 20MHz
\(/\o/gﬁg;a Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
50.4 3560.000002 0.000 3690.000002 0.001
56.0 3560.000003 0.001 3690.000003 0.001
61.6 3560.000003 0.001 3690.000002 0.001

Note: The applicant defined the normal working voltage is from 50.4Vdc to 61.6Vdc.

Frequency Error vs. Temperature

LTE Band 48, Channel Bandwidth: 20MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) [Frequency Error (ppm)

-30 3560.000002 0.000 3690.000003 0.001
-20 3560.000004 0.001 3690.000004 0.001
-10 3560.000001 0.000 3690.000002 0.001
0 3560.000003 0.001 3690.000002 0.001
10 3560.000003 0.001 3690.000003 0.001
20 3559.999999 0.000 3689.999999 0.000
30 3559.999998 -0.001 3689.999999 0.000
40 3559.999998 -0.001 3689.999999 0.000
50 3559.999999 0.000 3689.999997 -0.001
60 3559.999996 -0.001 3689.999997 -0.001
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4.4 Emission Bandwidth Measurement
4.4.1 Emission Bandwidth Measurement

Reference only

4.4.2 Test Setup

Spectrum
Analyzer

EUT Attenuator |

4.4.3 Test Instruments

Refer to section 4.1.3 to get information of above instrument.

4.4.4 Test Procedure

Occupied Bandwdith & 26dBc Bandwidth
1. 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.
2. 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.
3. 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.
NOTE—Step 1), step 2), and step 3) may require iteration to adjust within the specified tolerances.
4. 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.
5. Set spectrum analyzer detection mode to peak, and the trace mode to max hold.
6. Determine the reference value by either of the following:
a) 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).
b) Set the EUT to transmit an unmodulated carrier. Set the spectrum analyzer marker to the level
of the carrier.
7. 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.

4.45 Deviation fromTest Standard

No deviation.

4,46 EUT Operating Conditions

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.
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4.4.7 Test Result (-26dB Bandwidth)
LTE Band 48, Channel Bandwidth 5MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55265 3552.5 4.74 4.70 4.71
55990 3625.0 473 4.72 4.70
56715 3697.5 4.77 4.70 4.71
LTE Band 48, Channel Bandwidth 10MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55290 3555.0 9.22 9.26 9.21
55990 3625.0 9.23 9.28 9.21
56690 3695.0 9.21 9.34 9.23
LTE Band 48, Channel Bandwidth 15MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55315 3557.5 13.91 13.84 13.80
55990 3625.0 13.91 13.82 13.79
56665 3692.5 13.84 13.99 13.85
LTE Band 48, Channel Bandwidth 20MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55340 3560.0 18.47 18.51 18.41
55990 3625.0 18.53 18.45 18.50
56640 3690.0 18.68 18.72 18.42

Report No.: RF190605C17

Page No. 31/74

Report Format Version: 6.1.1



[BUREAU |
VERITAS

Spectrum Plot of Worst Value
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448 Test Result (Occupied Bandwidth)
LTE Band 48, Channel Bandwidth 5MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55265 3552.5 4.47 4.47 4.45
55990 3625.0 4.46 4.45 4.46
56715 3697.5 4.46 4.45 4.46
LTE Band 48, Channel Bandwidth 10MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55290 3555.0 8.94 8.89 8.78
55990 3625.0 8.92 8.91 8.89
56690 3695.0 8.92 8.87 8.92
LTE Band 48, Channel Bandwidth 15MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55315 3557.5 13.38 13.39 13.32
55990 3625.0 13.36 13.39 13.38
56665 3692.5 13.35 13.39 13.33
LTE Band 48, Channel Bandwidth 20MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55340 3560.0 17.73 17.87 17.76
55990 3625.0 17.89 17.83 17.81
56640 3690.0 17.73 17.85 17.83
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Spectrum Plot of Worst Value
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4.5 Peak to Average Ratio Measurement
4.5.1 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

45.2 Test Setup

Communication )
Simulator Power Splitter |: Spectrum Analyzer
20dB Attenuation
EUT PAD

45.3 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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454 Test Results
LTE Band 48, Channel Bandwidth SMHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55265 3552.5 4.97 6.44 5.32
55990 3625.0 5.20 5.41 5.01
56715 3697.5 4.96 4.98 4.96
LTE Band 48, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55290 3555.0 5.39 5.38 5.41
55990 3625.0 5.43 5.39 5.39
56690 3695.0 5.40 5.33 5.37
LTE Band 48, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55315 3557.5 5.32 5.32 5.31
55990 3625.0 5.42 5.49 5.43
56665 3692.5 5.36 5.35 5.34
LTE Band 48, Channel Bandwidth 20MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
55340 3560.0 5.31 5.40 5.30
55990 3625.0 5.37 5.39 5.42
56640 3690.0 5.35 5.33 5.38
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Spectrum Plot of Worst Value
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

Power of any emissions outside the Fundamental Limit
Within 0-10MHz above the Assigned Channel

-13 dBm/MHz
Within 0-10MHz below the Assigned Channel
Greater than 10MHz above the Assigned Channel

-25 dBm/MHz
Greater than 10MHz below the Assigned Channel
Power of any emission below 3530MHz

-40 dBm/MHz
Power of any emission above 3720MHz

4.6.2 Test Setup

Communication

Simulator Power Splitter

| |: Spectrum Analyzer

T

EUT

PAD

4.6.3 Test Procedure

20dB Attenuation

a. The EUT makes a phone call to the communication simulator. All measurements were done at low,

middle and high operational frequency range.

b. Measuring frequency range are from 9 kHz to 40GHz. 20dB attenuation pad is connected with spectrum.

RBW=1MHz and VBW=3MHz is used for conducted emission measurement.

c. Measuring frequency band edge, 20dB attenuation pad is connected with spectrum. 1% of the

fundamental emission bandwidth is used for conducted emission measurement.

d. For 5 MHz and 10 MHz channel BW mode, extend the 1% range from 1M to 2M above and below the
channel edge and then reduce the limit further by 10 log (1000/51)=13dB (i.e. total -13 + -13=-26dB) to

compensate for the integration from 51k to 1M.
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4.6.4 Test Results

LTE Band 48, Channel Bandwidth 5SMHz

Channel 55265 (3552.5MHz)
1RB
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4.7 Radiated Emission Measurement
4.7.1 Limits of Radiated Emission Measurement
The power of any emissions below 3530 MHz or above 3720 MHz shall not exceed —40dBm/MHz.
4.7.2 Test Instruments
Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
Test Receiver
KEYSIGHT N9038A MY55420137 Apr. 15, 2019 | Apr. 14, 2020
Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100269 Jun. 04, 2019 | Jun. 03, 2020
BILOG Antenna
SCHWARZBECK VULB9168 9168-160 Nov. 21, 2018 | Nov. 20, 2019
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-1169 Nov. 25, 2018 | Nov. 24, 2019
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Nov. 25, 2018 | Nov. 24, 2019
Preamplifier Aug. 08, 2018 | Aug. 07, 2019
Agilent 8447D 2944A10638
(Below 1GHz) Jul. 11,2019 | Jul. 10, 2020
Preamplifier
Agilent 8449B 3008A02367 Feb. 19, 2019 | Feb. 18, 2020
(Above 1GHz)
. SUCOFLEX 104 &
RF signal cable CABLE-CH9-02
HUBER+SUHNER&EMCI EMC104(—)2M-SM80 (248780+171006) Jan. 19, 2019 | Jan. 18, 2020
RF signal cable Aug. 08, 2018 | Aug. 07, 2019
SUCOFLEX 104 |CABLE-CH9-(250795/4
HUBER+SUHNER ( ) Jul. 11,2019 | Jul. 10, 2020
RF signal cable Jul. 31,2018 | Jul. 30, 2019
8D-FB Cable-CH9-01
Woken avie Jul. 30, 2019 | Jul. 29, 2020
Software ADT_Radiated_
BV ADT V7.6.15.9.5 NA NA NA
Antenna Tower
EMCO 2070/2080 512.835.4684 NA NA
Turn Table
EMCO 2087-2.03 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
pre-amplifier (18GHz-40GH2)|  Emc1840458 980175 Nov. 14, 2018 | Nov. 13, 2019
WIT Standard Temperature
And Humidity Chamber TH-4S-C W981030 Jun. 03, 2019 | Jun. 02, 2020
JFW 20dB attenuation 50HF-020-SMA NA NA NA
True RMS Clamp Meter 325 31130711WS May 21, 2019 | May 20, 2020

Fluke

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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4.7.3 Test Procedures

a.

Substitution method is used for EIRP measurement. In the semi-anechoic chamber, EUT placed on the
0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m to
4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum
power value.

The substitution antenna is substituted for EUT at the same position and signals generator export the
CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of
spectrum reading equal to “Read Value” of step a. Record the power level of S.G

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

ERP power can be calculated form EIRP power by subtracting the gain of dipole, ERP power = EIRP
power - 2.15dBi.

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

4.7.4 Deviation from Test Standard

No deviation.
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475 Test Set Up

<Frequency Range below 1GHz>

Ant. Tower 1-4m

Variable

EUT& . 3m \
SupportUnjts '

\ Turn Table I ”
TA:'W/

80cm
1

—emem

Ground Plane

Test Receiver

N [ —

<Frequency Range above 1GHz>

Report No.: RF190605C17 Page No. 65/ 74 Report Format Version: 6.1.1




@

[BUREAU |
VERITAS

EUT&

Ant. Tower

SN

Support Units |

1-4m

Variable

/

’_lx_—l_‘}m Table Absorber i
el T T AMAWEAMN =
B Grourrd Plane
Test Receiver
\ [ | —
g o o o

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

Test was done with 500hm terminator on antenna port.

Below 1GHz Data

LTE Band 48, Channel Bandwidth 5MHz

Mode

TX channel 55265
(3552.5MHz)

Frequency Range

Below 1000 MHz

Environmental Conditions | 22deg. C, 66%RH

Input Power

120Vac, 60Hz

Tested By Han Wu

Antenna Polarity & Test Distance: Horizontal at 3 M

No. | Freq. (MHz) R(ZaBdn']”)g \Z'lfep(zgfnr) FCa%rtroerc(t':E’;) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 105.66 -69.80 75.70 2.20 -77.90 -40.00 -37.90
2 | 15222 64.00 65.40 -2.80 -68.20 -40.00 -28.20
3 | 297.72 57.40 58.40 170 -60.10 ~40.00 -20.10
4 | 36562 62.50 68.70 3.80 64.90 -40.00 -24.90
5 | 48590 68.80 72.70 3.70 -69.00 -40.00 -29.00
6 | 60036 68.40 70.70 3.80 -66.90 -40.00 -26.90
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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Mode

TX channel 55265
(3552.5MHz)

Frequency Range

Below 1000 MHz

Environmental Conditions | 22deg. C, 66%RH

Input Power

120Vac, 60Hz

Tested By Han Wu

Antenna Polarity & Test Distance: Vertical at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 61.04 -63.50 -67.10 -3.20 -70.30 -40.00 -30.30
2 111.48 -60.80 -66.00 -2.50 -68.50 -40.00 -28.50
3 183.26 -60.00 -60.30 -3.00 -63.30 -40.00 -23.30
4 295.78 -58.30 -56.50 -1.80 -58.30 -40.00 -18.30
5 437.40 -63.60 -67.20 3.60 -63.60 -40.00 -23.60
6 604.24 -71.70 -71.30 3.60 -67.70 -40.00 -27.70
Remarks:
1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
Level
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1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).

Above 1GHz
LTE Band 48, Channel Bandwidth 5SMHz
Mode géggzrmaljf)%s Frequency Range 1GHz ~ 40GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Han Wu
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\pp (4amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 7105.00 -65.60 -47.50 0.70 -46.80 -40.00 -6.80
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | z\pp 4y | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 7105.00 -66.70 -49.00 0.70 -48.30 -40.00 -8.30
Remarks:
1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
Mode éégg%“ﬁ;ﬁggo Frequency Range 1GHz ~ 40GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Han Wu
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 7250.00 -65.40 -47.60 0.90 -46.70 -40.00 -6.70
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 7250.00 -66.40 -48.50 0.90 -47.60 -40.00 -7.60
Remarks:
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@

EXNEENE
TX channel 56715
Mode (3697.5MHz) Frequency Range 1GHz ~ 40GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Han Wu
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 7395.00 -65.20 -46.60 0.90 -45.70 -40.00 -5.70
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
) ' (dBm) Value (dBm) | Factor (dB)
1 7395.00 -66.80 -49.10 0.90 -48.20 -40.00 -8.20
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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EXNEENE
LTE Band 48, Channel Bandwidth 20MHz
TX channel 55340
Mode (3560.0MHz) Frequency Range 1GHz ~ 40GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Han Wu
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
' ' (dBm) Value (dBm) | Factor (dB)
1 7120.00 -66.00 -48.00 0.70 -47.30 -40.00 -7.30
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
' ' (dBm) Value (dBm) | Factor (dB)
1 7120.00 -67.30 -49.60 0.70 -48.90 -40.00 -8.90
Remarks:
1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
TX channel 55990
Mode (3625.00MHz) Frequency Range 1GHz ~ 40GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Han Wu
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\0p (4am) | Limit (dBm) | Margin (dB)
' ' (dBm) Value (dBm) | Factor (dB)
1 7250.00 -65.10 -47.30 0.90 -46.40 -40.00 -6.40
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | g\np (4am) | Limit (dBm) | Margin (dB)
' 9 (dBm) Value (dBm) | Factor (dB) 9
1 7250.00 -66.50 -48.60 0.90 -47.70 -40.00 -7.70
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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@

EXNEENE
TX channel 56640
Mode (3690.00MHz) Frequency Range 1GHz ~ 40GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Han Wu
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHZz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 7380.00 -65.50 -47.00 0.90 -46.10 -40.00 -6.10
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | - \pp gy | Limit (dBm) | Margin (dB)
) ' (dBm) Value (dBm) | Factor (dB)
1 7380.00 -66.70 -49.00 0.90 -48.10 -40.00 -8.10
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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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 Lab/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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