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1 Certificate

Product: 11ax RTL8851BE Combo module
Brand: REALTEK
Test Model: RTL8851BE
Sample Status: Engineering sample
Applicant: Realtek Semiconductor Corp.
Test Date:  2023/7/5
Standard: 47 CFR FCC Part 15, Subpart C (Section 15.247)

Measurement ANSI| C63.10-2013
procedure: \ n8 558074 D01 15.247 Meas Guidance vO5r02

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.
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47 CFR FCC Part 15, Subpart C (Section 15.247)

Standard / Clause Test ltem Result Remark
15.247(b) RF Output Power Pass Meet the requirement of limit.
15.247(e) Power Spectral Density NA Refer to Note 1

15.247(a)(2) 6 dB Bandwidth NA Refer to Note 1

15.247(d) Conducted Out of Band Emissions Pass Meet the requirement of limit.
15.207 AC Power Conducted Emissions NA Refer to Note 1

15.205/

15.209/ Unwanted Emissions below 1 GHz NA Refer to Note 1

15.247(d)

15.205/

15.209/ Unwanted Emissions above 1 GHz NA Refer to Note 1

15.247(d)
15.203 Antenna Requirement Pass Antenna connector is IPEX4 not a

standard connector.
Notes:

1. RF Output Power and Conducted Out of Band Emissions was performed for this addendum. The other testing
data refer to original test report.
2. Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.

2.1

Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the EUT as
specified in CISPR 16-4-2:

Measurement

Specification

Expanded Uncertainty (k=2)
(&)

Conducted Out of Band Emissions

9 kHz ~ 40 GHz

25dB

The other instruments specified are routine verified to remain within the calibrated levels, no measurement uncertainty is
required to be calculated.

2.2

Supplementary Information

There is not any deviation from the test standards for the test method, and no modifications required for compliance.
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3 General Information
3.1 General Description
Product 1lax RTL8851BE Combo module
Brand REALTEK
Test Model RTL8851BE
Status of EUT Engineering sample
Power Supply Rating 3.3Vdc from host equipment
CCK, DQPSK, DBPSK for DSSS
oioon e | S8, 1824 90K, 2P or o
1024QAM for OFDMA in 11ax mode
Modulation Technology DSSS, OFDM, OFDMA

Transfer Rate 802.11n: up to 150 Mbps

802.11b: up to 11 Mbps
802.11g: up to 54 Mbps

VHT: up to 200 Mbps
802.11ax: up to 286.8 Mbps

O)

perating Frequency 2.412 GHz ~ 2.472 GHz

Number of Channel

802.11b, 802.11g, 802.11n (HT20), VHT20, 802.11ax (HE20): 13
802.11n (HT40), VHT40, 802.11ax (HE40): 9

Resource Unit (RU) Single RU: 26-tone, 52-tone, 106-tone, 242-tone, 484-tone
Output Power 251.189 mW (24.00 dBm)
Note:

1.

This is a supplementary report of Report No.: RFBBUI-WTW-P22100653. The differences between them are as below

information:

€ There is no change in H/W, and the output power is lowered by S/W to meet the situation of using this module in
portable

According to above condition, there is RF Output Power and Conducted Out of Band Emissions test item needs to be

performed. And all data are verified to meet the requirements.

3. The EUT has below HW SKU configuration, as below table:
SKU No. Product name HW Configuration
1 11ax RTL8851BE Combo module PCle + USB interface + Dual antenna port
4. There are Bluetooth and WLAN (2.4 GHz & 5 GHz) technology used for the EUT.
5. Simultaneously transmission condition.
Condition Technology
1 WLAN (5 GHz) Bluetooth
2 WLAN (2.4 GHz) Bluetooth

Note: The emission of the simultaneous operation has been evaluated and no non-compliance was found.

6.

The EUT support OFDMA and Partial RU mode, therefore partial RU combination were investigated and the worst
case scenario was identified.

The above EUT information is declared by manufacturer and for more detailed features description, please refer to the
manufacturer's specifications or user's manual.
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3.2 Antenna Description of EUT
1. The antenna information is listed as below.
. Antenna Cable
Ankjegna RFNCOham Brand Model Net Frequency range Ar_:_ten:a Co_r;_ne;:tor Length
: : Gain(dBi) yp YPE | (mm)
, 3.4 2.4~2.4835GHz
Chain 1 REALTEK RTK-ANT-0022 PIFA IPEX4 300
1 5 5.15~5.895GHz
] 3.4 2.4~2.4835GHz
Chain 2 | REALTEK RTK-ANT-0022 PIFA IPEX4 300
5 5.15~5.895GHz
7. - 3 2.4~2.4835GHz
Chain1 | Aristotle | RrA-27-C38H1 Dipole | IPEX4 | 300
5 MHF4300 5 5.15~5.895GHz
7. - 3 2.4~2.4835GHz
Chain2 | Aristotle | TTA-27-C38H1 Dipole | IPEX4 | 300
MHF4300 5 5.15~5.895GHz
. 3.2 2.4~2.4835GHz
Chain 1 LYNwave | ALX22F-120AA0-00 Monopole| IPEX4 200
3 4 5.15~5.895GHz
, 3.2 2.4~2.4835GHz
Chain 2 LYNwave | ALX22F-120AA0-00 Monopole | IPEX4 200
4 5.15~5.895GHz
Note:

1. Max. gain was selected for the final test, except for Unwanted Emissions.

* Detail antenna specification please refer to antenna datasheet and/or antenna measurement report.
2. The EUT incorporates a SISO function:

2.4 GHz Band

Modulation Mode

TX & RX Configuration

(RU26/52/106/242/484)

802.11b 1TX Diversity 1RX
802.11g 1TX Diversity 1IRX
802.11n (HT20) 1TX Diversity 1RX
802.11n (HT40) 1TX Diversity 1RX
VHT20 1TX Diversity 1IRX
VHT40 1TX Diversity 1RX
802.11ax (HE20) 1TX Diversity 1RX
802.11ax (HE40) 1TX Diversity 1RX
802.11ax 1TX Diversity 1RX

Note:

1. The modulation and bandwidth are similar for 802.11n mode for 20 MHz (40 MHz) and VHT mode for 20 MHz (40
MHz), therefore the manufacturer will control the power for 802.11n/VHT mode is the same as the 802.11ax or more
lower than it and investigated worst case to representative mode in test report.
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3.3 Channel List
13 channels are provided for 802.11b, 802.11g, 802.11n (HT20), VHT20, 802.11ax (HE20):
Channel Frequency Channel Frequency
1 2412 MHz 8 2447 MHz
2 2417 MHz 9 2452 MHz
3 2422 MHz 10 2457 MHz
4 2427 MHz 11 2462 MHz
5 2432 MHz 12 2467 MHz
6 2437 MHz 13 2472 MHz
7 2442 MHz
9 channels are provided for 802.11n (HT40), VHT40, 802.11ax (HE40):
Channel Frequency Channel Frequency
3 2422 MHz 8 2447 MHz
4 2427 MHz 9 2452 MHz
5 2432 MHz 10 2457 MHz
6 2437 MHz 11 2462 MHz
7 2442 MHz
Report No.: RFBBUI-WTW-P22100653B Page No. 8 / 18 Report Format Version: 7.1.0
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3.4 Test Mode Applicability and Tested Channel Detail

1. EUT has two antennas, but only single antenna diversity function: Chain1/Chain2. Pre-scan in these
ways to find the worst case as a representative test condition.

Pre-Scan: 4. Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

Worst Case: |1. Chain1/Chain2 single-antenna transmission Worst Condition: Chain1

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

Test ltem Mode Tested Channel Modulation DRI RED .RU .
Parameter Configuration
802.11b 1, 11 DBPSK 1Mb/s -
802.11ax
RF Output Power (HE20) 1.6 BPSK MCSO i
802.11ax
(HE40) 9, 11 BPSK MCSO0 -
802.11b 1, 11 DBPSK 1Mb/s -
Conducted Outof Band a5 4o (HE20) 1,6 BPSK MCSO i
Emissions
802.11ax (HE40) 9, 11 BPSK MCSO0 -
Report No.: RFBBUI-WTW-P22100653B Page No. 9 / 18 Report Format Version: 7.1.0
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4 Test Instruments

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

4.1 RF Output Power

Description i i
p Model No. Serial No. Calibrated Callbra_lted
Manufacturer Date Until

Power Meter ML2495A 1529002 2023/6117 | 2024/6/16
Anritsu
Pulse Power Sensor MA2411B 1726434 2023/6/19 | 2024/6/18
Anritsu
Notes:

1. The test was performed in Oven room 2.
2. Tested Date: 2023/7/5

4.2 Conducted Out of Band Emissions

Description i i
1pu Model No. Serial No. Calibrated Callbra_1ted
Manufacturer Date Until
Fixed Attenuator MDCS18N-10 MDCS18N-10-01 2023/3/27 | 2024/3/26
\Woken
MXA Signal Analyzer N9020B MY60112409 2023/2/18 | 2024/2/17
Keysight
ADT_RF Test Software
Software V6.6.5.4 N/A N/A N/A
Notes:
1. The test was performed in Oven room 2.
2. Tested Date: 2023/7/5
Report No.: RFBBUI-WTW-P22100653B Page No. 10 / 18 Report Format Version: 7.1.0

Reference No.: BBUI-WTW-P23070059



BUREAU

5 Limits of Test Items

5.1 RF Output Power

For systems using digital modulation in the 2400-2483.5 MHz bands: 1 Watt (30 dBm)

5.2 Conducted Out of Band Emissions

Below 30 dB of the highest emission level of operating band (in 100 kHz Resolution Bandwidth).

Report No.: RFBBUI-WTW-P22100653B Page No. 11 / 18 Report Format Version: 7.1.0
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6 Test Arrangements

6.1

RF Output Power

6.1.1 Test Setup

EUT

6.1.2 Test Procedure

Peak Power:
A peak power sensor was used on the output port of the EUT. A power meter was used to read the response of the peak

power sensor. Record the power level.

Average Power:
Average power sensor was used to perform output power measurement, trigger and gating function of wide band power
meter is enabled to measure max output power of TX on burst. Duty factor is not added to measured value.

6.2

6.2.1 Test Setup

Attenuator |

Power Sensor

Power Meter

Conducted Out of Band Emissions

EUT

6.2.2 Test Procedure

MEASUREMENT PROCEDURE REF

a.

@ ~0oooc

Set the RBW = 100 kHz.
Set the VBW 2 300 kHz.
Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.
Use the peak marker function to determine the maximum power level in any 100 kHz band segment within the

fundamental EBW.

MEASUREMENT PROCEDURE OOBE

a.

@ ~0oo0c

Set RBW = 100 kHz.
Set VBW 2= 300 kHz.
Detector = peak.

Sweep = auto couple.
Trace Mode = max hold.

Allow trace to fully stabilize.
Use the peak marker function to determine the maximum amplitude level.

Report No.: RFBBUI-WTW-P22100653B
Reference No.: BBUI-WTW-P23070059
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7 Test Results of Test Item
7.1 RF Output Power
Input Power: 3.3 Vdc EnV|ror?r.nent.aI 25°C, 60% RH Tested By: Katina Lu
Conditions:
For Peak Power
802.11b
Chan. Fregq. Peak Power .
Chan. (MHz) Peak Power (mW) (dBm) Power Limit (dBm) Test Result
1 2412 57.943 17.63 30 Pass
11 2462 57.016 17.56 30 Pass
Note: The antenna gain is 3.4 dBi < 6 dBi, so the output power limit shall not be reduced.
802.11ax (HE20)
Chan. Freq. Peak Power -
Chan. (MHz) Peak Power (mW) (dBm) Power Limit (dBm) Test Result
1 2412 246.037 23.91 30 Pass
6 2437 251.189 24.00 30 Pass
Note: The antenna gain is 3.4 dBi < 6 dBi, so the output power limit shall not be reduced.
802.11ax (HE40)
Chan. Freq. Peak Power -
Chan. (MHz) Peak Power (mW) (dBm) Power Limit (dBm) Test Result
9 2452 171.002 22.33 30 Pass
11 2462 163.305 22.13 30 Pass

Note: The antenna gain is 3.4 dBi < 6 dBi, so the output power limit shall not be reduced.

Report No.: RFBBUI-WTW-P22100653B
Reference No.: BBUI-WTW-P23070059

Page No. 13 / 18

Report Format Version: 7.1.0




For Average Power
802.11b

U VE

% P
o)
B
o

7828

BUREAU

S VLY

Chan. Ch?hr/lIHIZr)eq. Average Power (mW) Average Power (dBm)
1 2412 33.574 15.26
11 2462 33.497 15.25
802.11ax (HE20)
Chan. Freq.
Chan. (MHz) Average Power (mW) Average Power (dBm)
1 2412 32.434 15.11
6 2437 32.584 15.13
802.11ax (HE40)
Chan. Freq.
Chan. (MHz) Average Power (mW) Average Power (dBm)
9 2452 32.885 15.17
11 2462 32.584 15.13

Report No.: RFBBUI-WTW-P22100653B
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Conducted Out of Band Emissions
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Input Power:

3.3 Vdc

Environmental
Conditions:

25°C, 60% RH

Tested By:

Kati

na Lu

802.11b

CH 1 Band edge

CH 11 Band edge

RBW 100 kHz [T1) MP VIEW Marker 1 [T1] RBW 100 kHz [T1) MP VIEW Marker 1 [T1]
VEBW 300 kHz 539 dBm VBW 300 kHz 278 dBm
a1 Ref 41 dBm Att 30 dB SWT 50 ms. 2.41349 GHz a1 Ref 41 dBm Att 30 dB SWT 250 ms. 241151 GHz
Offset21 dB Offset 21 dB Marker 2 [T1]
-37.52dBm
211187 GHz
Marker 3 [T1]
-30.91 dBm
2209411 GHz
1 - 1 -
Jret JR A fg g
o MMMJLJ\V A
ek N / \ P, .
i o D2 -14151 dBr
3
h h 2
. . L sk -
| p——
- T T T T T T T - T T T T T
Center 2.412 GHz 1.52 MHz/ Span 1521 MHz  EASERENN Start 30 MHz 2.487 GHz/ Stop 25 GHz
RBW 100 kHz [T1) MP VIEW Marker 1 [T1] RBW 100 kHz [T1) MP VIEW Marker 1 [T1]
VEW 300 kHz 5.4 aBm VEW 300 kHz 257 dBm
41 Refd1dBm Att 30 dB SWT 50 ms. 2.48050 GHz 41 Refd1dBm Att 30 dB SWT 250 ms. 245833 GHz
Offset 21 dB Offset 21 dB Marker 2 [T1]
-38.22 dBm
1.89026 GHz
Marker 3 [T1]
-31.45 dBm
21.58847 GHz
1 1
pos b i S
Jo SeA SN
. W / \ Sy .
w W D2 1476 dBr
3
h h 2
- 40 g
597 T T T ] T T [EurReau] 597 T T T T T [EurReau ]
Center 2.462 GHz 1.52 MHz/ Span 15.24 MHz Start 30 MHz 2.497 GHz/ Stop 25 GHz
REW 100 kHz [T1) MP VIEW Marker 1 [T1] REBW 100 kHz [T1) MP VIEWW Marker 1 [T1]
VBW 300 kHz 533 dBm VBW 300 kHz 547 dBm
47 Ref41d8m Att 30 0B SWT 1 ms 241060 GHz a1 Ref41 dBm Att 30 B SWT 1 ms 2 46040 GHz
Offset21 dB Marker 2 [T1] Offset21dB Marker 2 [T1]
-37.64 dBm -40.68 dBm
2.40000 GHz 2.48350 GHz
Marker 3 [T1] Marker 3 [T1]
-37.06 dBm -38.17 dBm
238720 GHz 245240 GHz
Marker 4 [T1] Marker £ [T1]
-39.70 dBm -40.84 dBm
1 1 238000 GHz 1 2.50000 GHz
01539 dAr | Marker 5 [T1] 524 dBm
[ﬂ -38.20 dBm
238560 GHz
A" W A h
-1 -1
D2 .14 61 dar JIJ' ‘L1 J},a,u-ﬁ daie \1
- B 3 - \/L 3
- " " i i , i
o el
Fp F F Fp
= T T T T T T T [EuReEAu] = J T T T T T T [EuReau ]
Center 2.372 GHz 10 MHz/ Span 100 MHz [ vERITAS | Center 2.502 GHz 10 MHz/ Span 100 MHz [ vERITAS |
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RBW 100 kHz [T1] MP VIEW Jarker 1 [T11 RBW 100 kHz [T1] MP VIEW Varker 1 111
VBW 300 kHz 528 dBm VBW 300 kHz 503 dBm
4 REF41dBm Att 30 0B SWT 50 ms 2.41072 GHz 4 REf41d8m Att 30 0B SWT 250 ms. 2.40838 GHz
Offset 21 dB. Offset 21 dB. Marker 2 [T1]
-36.54 dBm
2.21799 GHz
Marker 3 [T1]
-30.33 dBm
22.05978 GHz
1 1
D1538dBm
" MMUNMM A
B /,\/w'N‘ Ll\"\ww L
j \ D2 -14[72 dRr
/ \ ,
- _s0-]
-594] T T T T T T T -594 T T T T T
Center 2.412 GHz 2.27 MHz/ Span 22.74 MHz Start 30 MHz 2.497 GHz/ Stop 25 GHz
RBW 100 kHz [T1] MP VIEW Jarker 1711 RBW 100 kHz [T1] MP VIEW Jarker 1 711
VBV 300 kHz 527 dBm VBV 300 kHz 520 dBm
4 REr41d8m Att 30 0B SWT 50 ms 2.43572 GHz 4 REf41d8m Att 30 0B SWT 250 ms. 243548 GHz
Offset21 a8 Offset 2148 Marker 2 [T1]
-37.10 dBm
2.18678 GHz
Marker 3 [T1]
-30.99 dBm
21.96302 GHz
1 1
D1 527 d8m
P = VO N N W
MMW + v WWU\\/‘M\
-1 -1
/ \ 3 1afa da
/ \ X
- - 2
4
- 40 -
59 T T T T T 58 T T T T T
Center 2.437 GHz 2.27 MHz/ Span 22.74 WHz Start 30 MHz 2.497 GHz/ Stop 25 GHz
RBW 100 kHz [T11 MP VIEW Marker 1 [T11
VBV 300 kHzZ £2048m
4 Ref41d5m Att 30 dB 1ms 2.41080 GHz
Gifset 21 dB Marker 2 [T1]
-3879 dBm
2.40000 GHz
Marker 3 [T1]
-38.17 4Bm
2.39900 GHz
Marker 4 [T1]
-40.25 dBm
1 2.39000 GHz
D1 528 dBm \ Marker § [T1]
YIS snce aam
r,N 2.38180 GHz
Rl
D2 .14 72 AR f
) s B
- 5 it
E
-89 T T T T T T T
Center 2.372 GHz 10 WHz/ Span 100 MHz
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CH 9 Band edge

CH 11 Band edge
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8 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 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@bureauveritas.com
Web Site: http://ee.bureauveritas.com.tw

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

---END ---
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