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This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at
http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any copying or replication of this report
to or for any other person or entity, or use of our name or trademark, is permitted only with our prior written permission. This report sets forth our findings solely with respect
to the test samples identified herein. The results set forth in this report are not indicative or representative of the quality or characteristics of the lot from which a test sample
was taken or any similar or identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based
upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. Statements of conformity are based on simple
acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in writing. You have 60 days from date of issuance of this report to
notify us of any material error or omission caused by our negligence or if you require measurement uncertainty; provided, however, that such notice shall be in writing and
shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your unqualified acceptance of the
completeness of this report, the tests conducted and the correctness of the report contents.
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1 Certificate of Conformity

Product: WIFI Gateway
Brand: Vantiva
Test Model: MGA5331
Sample Status: Engineering sample
Applicant: Vantiva USALLC

FCC Rule Part: FCC Part 2 (Section 2.1091)

Standards: KDB 447498 D01 General RF Exposure Guidance v06

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, declare that the

equipment above has been found compliance with the requirement limits of applicable standards. The test

record, data evaluation and Equipment Under Test (EUT) configurations represented herein are true and

accurate under the standards herein specified.

\/’éja }//u .fmj

Prepared by : d , Date:

Vera Huang / Specialist

4 / \
eyem ) 1\
Approved by : J it =

Jeremy Lin / Project Engineer

2023/7/27

, Date:

2023/7/27
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2 General Information

2.1 General Description of EUT

Product WIFI Gateway
Brand Vantiva

Test Model MGA5331

Status of EUT Engineering sample
Input Power Refer to Note

2.4GHz Band:

CCK, DQPSK, DBPSK for DSSS

64QAM, 16QAM, QPSK, BPSK for OFDM
256QAM for OFDM in VHT mode

WLAN 1024QAM for OFDMA in 11ax mode only
5.0GHz Band:

64QAM, 16QAM, QPSK, BPSK for OFDM
256QAM for OFDM in 11ac mode
1024QAM for OFDMA in 11ax HE mode

LTE QPSK, 16QAM, 64QAM, 256QAM
5G NR 7/2 BPSK, QPSK, 16QAM, 64QAM, 256QAM

Modulation Technology | WLAN DSSS, OFDM, OFDMA

2.4GHz Band:

802.11b: 11.0/5.5/2.0/ 1.0 Mbps

802.119: 54.0/48.0/36.0/24.0/18.0/12.0/9.0/ 6.0 Mbps
802.11n: up to 600 Mbps

VHT: up to 800 Mbps

Transfer Rate WLAN 802.11ax: up to 1147.1 Mbps

5.0GHz Band

802.11a: 54/48/36/24/18/12/9/6Mbps
802.11n: up to 600Mbps

802.11ac: up to 3466.7Mbps

802.11ax: up to 4803.9Mbps

2.4GHz: 2412MHz ~ 2462MHz

Operating Frequency WLAN 5.0GHz: 5180 ~ 5250MHz, 5250 ~ 5320MHz,
5500 ~ 5720MHz, 5745 ~ 5825MHz

Modulation Type
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LTE Band 2 1850MHz ~ 1910MHz
LTE Band 4 1710MHz ~ 1755MHz
LTE Band 5 824MHz ~ 849MHz
LTE Band 7 2500MHz ~ 2570MHz
LTE Band 12 699MHz ~ 716MHz
LTE Band 13 777MHz ~ 787MHz
LTE Band 25 1850MHz ~ 1915MHz
LTE Band 26 814MHz ~ 849MHz
LTE Band 38 2570MHz ~ 2620MHz
LTE Band 41 2496MHz ~ 2690MHz
) LTE Band 48 3550MHz ~ 3700MHz
Operating Frequency
LTE Band 66 1710MHz ~ 1780MHz
LTE Band 71 663MHz ~ 698MHz
5G NR n2 1850MHz ~ 1910MHz
5G NR n5 824MHz ~ 849MHz
5G NR n12 699MHz ~ 716MHz
5G NR n25 1850MHz ~ 1915MHz
5G NR n38 2570MHz ~ 2620MHz
5G NR n41 2570MHz ~ 2620MHz
5G NR n66 1710MHz ~ 1780MHz
5G NR n71 663MHz ~ 698MHz
5G NR n77 3450MHz ~ 3700MHz
2412MHz ~ 2472MHz:
8802.11b, 802.11g, 802.11n (HT20), VHT20, 802.11ax
WLAN 2.4GHz
(HE20):11
802.11n (HT40), VHT40, 802.11ax (HE40):7
5180 ~ 5250MHz:
802.11a, 802.11n (HT20), 802.11ac (VHT?20),
802.11ax (HE20): 4
802.11n (HT40), 802.11ac (VHT40), 802.11ax (HE40): 2
802.11ac (VHT80), 802.11ax (HE80): 1
5250 ~ 5320MHz:
802.11a, 802.11n (HT20), 802.11ac (VHTZ20),
802.11ax (HE20): 4
Number of Channel 802.11n (HT40), 802.11ac (VHT40), 802.11ax (HE40): 2
802.11ac (VHT80), 802.11ax (HE80): 1
802.11ac (VHT160), 802.11ax (HE160): 1
WLANS.0GHz | 5500 ~ 5720MHz:
802.11a, 802.11n (HT20), 802.11ac (VHTZ20),
802.11ax (HE20): 12
802.11n (HT40), 802.11ac (VHT40), 802.11ax (HE40): 6
802.11ac (VHT80), 802.11ax (HE80): 3
802.11ac (VHT160), 802.11ax (HE160): 1
5745 ~ 5825MHz:
802.11a, 802.11n (HT20), 802.11ac (VHTZ20),
802.11ax (HE20): 5
802.11n (HT40), 802.11ac (VHT40), 802.11ax (HE40): 2
802.11ac (VHT80), 802.11ax (HE80): 1
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WLAN Refer to note
WCDMA Refer to note
Antenna Type
LTE Refer to note
5G NR Refer to note
Note:

1. The EUT contains certified module with FCC ID: G95RG525FNA.

2. The EUT uses following accessories.

AC Adapter
Brand Model Specification
AC Input: 100-120V~ 50/60Hz 1.2A max.
HONOR ADS-42F|-12 12042EPCU-L  [DC Output: 12VDC, 3.5A, 42W

DC Output Cable: 1.5m, Non-Shielded

3. The EUT incorporates a MIMO function:

2.4 GHz Band
Modulation Mode TX & RX Configuration
802.11b 4TX 4RX
802.11g 4TX 4RX
802.11n (HT20) 4TX 4RX
802.11n (HT40) 4TX 4RX
VHT20 4TX 4RX
VHT40 4TX 4RX
802.11ax (HE20) 4TX 4RX
802.11ax (HE40) 4TX 4RX

Note:

1. All of modulation mode support beamforming function except 802.11b/g modulation mode.

2. The EUT support Beamforming and CDD mode, therefore both mode were investigated and the worst
case scenario was identified. The worst case data were presented in test report.

3. The EUT device modulation technique OFDMA does not support partial RUs (resource units) and channel
puncturing/bandwidth reduction mechanisms.
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5 GHz Band

Modulation Mode TX & RX Configuration
802.11a 4TX 4RX
802.11n (HT20) 4TX 4RX
802.11n (HT40) 4TX 4RX
802.11ac (VHT20) 4TX 4RX
802.11ac (VHT40) 4TX 4RX
802.11ac (VHT80) 4TX 4RX
802.11ac (VHT160) 4TX 4RX
802.11ax (HE20) 4TX 4RX
802.11ax (HE40) 4TX 4RX
802.11ax (HE80) 4TX 4RX
802.11ax (HE160) 4TX 4RX

Note:

1. All of modulation mode support beamforming function except 802.11a modulation mode.

2. The EUT support Beamforming and CDD mode, therefore both mode were investigated and the worst
case scenario was identified. The worst case data were presented in test report.

3. The modulation and bandwidth are similar for 802.11n mode for 20 MHz (40 MHz), 802.11ac mode for 20
MHz (40 MHz, 80 MHz, 160 MHz) and 802.11ax mode for 20 MHz (40 MHz, 80 MHz, 160 MHz), therefore
the manufacturer will control the power for 802.11n/ac mode is the same as the 802.11ax or more lower
than it and investigated worst case to representative mode in test report.

4. The EUT device modulation technigue OFDMA does not support partial RUs (resource units) and channel
puncturing/bandwidth reduction mechanisms.

4. The WLAN antenna information is listed as below.

Antenna Type PCB
Connector Type ipex(MHF)
Band Max Gain (dBi)
Chain 0 Chain 1 Chain 2 Chain 3
2.4GHz 1.28 -0.72 -4.58 -2.14
5G Band 1 151 -0.18 0.73 -0.12
5G Band 2 1.03 1.28 2.03 0.09
5G Band 3 2.62 -0.26 2.19 2.19
5G Band 4 0.47 -0.29 2.81 0.47
Band Directional Gain (dBi)
2.4GHz 3.21
5G Band 1 5.6
5G Band 2 5.48
5G Band 3 6.01
5G Band 4 6.48
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5. The WWAN antenna information is listed as below.

Antenna Type PCB
Antenna Connector | Ipex(MHF)
Gain (dBi)
ltem Band TX Ant
ANTO ANT3
Band 2 Ant O 5.05 3.47
Band 4 Ant O 4.84 3.96
Band 5 Ant 0 2.38 1.58
Band 7 Ant 3 5.02 5.70
Band 12 Ant O 1.12 1.99
Band 13 Ant 0 1.59 0.87
LTE Band 25 Ant O 5.05 3.47
Band 26 (Part 22) Ant 0 2.38 1.75
Band 26 (Part 90) Ant 0 2.30 1.58
Band 38 Ant 3 5.43 6.11
Band 41 Ant 3 5.43 6.17
Band 66 Ant O 4.84 3.96
Band 71 Ant 0 1.12 1.99
n2 Ant 0 5.05 3.47
ns Ant 0 2.38 1.58
niz2 Ant O 1.12 1.99
n25 Ant O 5.05 3.47
n38 Ant 3 5.43 6.11
SG NRFR1 n4l UL-MIMO: An 0+3 5.43 6.17
n66 Ant O 4.84 3.96
n71l Ant O 1.12 1.99
(3450'\/? ;Z{QEEOMHZ) UL-Mn\?gt: g\nt 0+3 3.65 3.72
(3700'\/? ;Z{QSEOMHZ) UL-Mn\?gt: g\nt 0+3 5.37 4.59

* Detail antenna specification please refer to antenna datasheet an antenna gain measurement report.
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3 RF Exposure
3.1 Limits for Maximum Permissible Exposure (MPE)
Frequency Range Electric Field Magnetic Field Power Density Average Time
(MH2z) Strength (V/m) Strength (A/m) (mW/cm?) (minutes)
Limits For General Population / Uncontrolled Exposure
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f2)* 30
30-300 27.5 0.073 0.2 30
300-1500 /1500 30
1500-100,000 1.0 30

f = Frequency in MHz; *Plane-wave equivalent power density

3

2
Pd = (Pout*G) / (4*pi*r?)

where
Pd = power density in mW/cm?2

Pout = output power to antenna in mwW
G = gain of antenna in linear scale

pi = 3.1416
r = distance between observation point and center of the radiator in cm

3

3

Classification

MPE Calculation Formula

The antenna of this product, under normal use condition, is at least 25cm away from the body of the user. So,

this device is classified as Mobile Device.
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4  Calculation Result of Maximum Conducted Power

Mode Max Power Antenna_ Gain Distance Power Density Limit
(dBm) (dBi) (cm) (mW/cm?) (mW/cm?)
CDD mode
WLAN 2.4GHz 29.80 1.28 25 0.163 1.00
WLAN 5.18 ~ 5.25GHz 29.75 1.51 25 0.170 1.00
WLAN 5.25 ~ 5.32GHz 23.97 2.03 25 0.051 1.00
WLAN 5.50 ~ 5.720GHz 23.81 2.62 25 0.056 1.00
WLAN 5.745 ~ 5.825GHz 29.93 2.81 25 0.239 1.00
Beamforming mode
WLAN 2.4GHz 29.23 3.21 25 0.223 1.00
WLAN 5.18 ~ 5.25GHz 29.75 5.6 25 0.436 1.00
WLAN 5.25 ~ 5.32GHz 23.97 5.48 25 0.112 1.00
WLAN 5.50 ~ 5.720GHz 23.81 6.01 25 0.122 1.00
WLAN 5.745 ~ 5.825GHz 29.44 6.48 25 0.498 1.00

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

2.4GHz: Directional gain = 3.21dBi

5.18 ~ 5.25GHz: Directional gain = 5.6dBi
5.25 ~ 5.32GHz: Directional gain = 5.48dBi
5.50 ~ 5.720GHz: Directional gain = 6.01dBi
5.745 ~ 5.825GHz: Directional gain = 6.48dBi
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Mode EIRP Distance Power Density Limit
(dBm) (cm) (mW/cm?) (mW/cm?)

LTE Band 2 26.57 25 0.058 1.000

LTE Band 4 26.31 25 0.054 1.000

LTE Band 7 27.38 25 0.070 1.000

LTE Band 25 26.68 25 0.059 1.000

LTE Band 38 30.42 25 0.140 1.000

LTE Band 41 30.50 25 0.143 1.000

LTE Band 48 20.63 25 0.015 1.000

LTE Band 66 26.39 25 0.055 1.000

Eunction Freé‘;negcy ERP EIRP Distance ggg’;‘;‘; Limit
(MH2) (dBm) (dBm) (cm) (MW/cm?) (mW/cm?)

LTE Band 5 824.7-848.3 22.89 25.04 25 0.041 0.550
LT(I'EDS?Z(;)ZG 824.7-848.3 22.63 24.78 25 0.038 0.550
LTE Band 12 699.7-715.3 21.58 23.73 25 0.030 0.466
LTE Band 13 779.5-784.5 22.25 24.40 25 0.035 0.520
"T(E,g’r";‘g%)% 814.7-823.3 | 22.47 24.62 25 0.037 0.543
LTE Band 71 665.5-695.5 21.41 23.56 25 0.029 0.444

Mode EIRP Distance Power Density Limit

(dBm) (cm) (mW/cm?) (mW/cm?)
SA

5G NR n2 27.34 25 0.069 1.000

5G NR n25 27.44 25 0.071 1.000

5G NR n38 31.63 25 0.185 1.000

5G NR n41 32.09 25 0.206 1.000

5G NR n66 26.95 25 0.063 1.000

5G NR n77 (Part 27Q) 29.52 25 0.114 1.000

5G NR n77 (Part 270) 29.98 25 0.127 1.000

UL-MIMO

5G NR n41 25.57 25 0.046 1.000

5G NR n77 (Part 27Q) 24.41 25 0.035 1.000

5G NR n77 (Part 270) 25.61 25 0.046 1.000
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Function ERP EIRP Distance Power Density Limit
(dBm) (dBm) (cm) (mW/cm?) (mW/cm?)

5G NR n5 23.05 25.20 25 0.042 0.549

5G NR n12 21.96 24.11 25 0.033 0.466

5G NR n71 21.99 2414 25 0.033 0.442

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

Conclusion:

WLAN 2.4G & WLAN 5GHz & WWAN can transmit simultaneously, the formula of calculated the MPE is:
CPD1/LPD1 + CPD2/LPD2 + ...... etc. <1

CPD = Calculation power density

LPD = Limit of power density

WLAN 2.4GHz + WLAN 5GHz + WWAN =0.223/1 + 0.498 /1 + 0.206 / 1 = 0.927

Therefore the maximum calculations of above situations are less than the “1” limit.

---END---
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