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1. Test Report Declare

Applicant: Guangzhou Shikun Electronics Co., Ltd

Address: NO.6 Liankun Road, Huangpu District, Guangzhou, China
Manufacturer: Guangzhou Shikun Electronics Co., Ltd

Address: NO.6 Liankun Road, Huangpu District, Guangzhou, China

Product Name: IEEE 802.11a/b/g/n/ac 2T2R Wi-Fi Module Integrated BT 2.1/3.0/4.2/5.0
Brand Name: N/A

Model Name: SKI.WB822CU.5

We Declare:

The equipment described above is tested by Guangzhou Jingce Testing Technology Co., Ltd. and in
the configuration tested the equipment complied with the standards specified above. The test results
are contained in this test report and Guangzhou Jingce Testing Technology Co., Ltd. is assumed of full
responsibility for the accuracy and completeness of these tests except as provided information by
clients.
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2. Summary of Test Results
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Summary of Test Results

Clause Test Items FCCI/ISED Rules Test Results
6dB Bandwidth and 99 % O o FCC Part 15.247 (a) (2)
andwidth an o Occupie
1 Bandwidth RSS-247 Clause 5.2 (a) Pass
ISED RSS-Gen Clause 6.7
FCC Part 15.247 (b) (3)
2 Peak Conducted Output Power RSS-247 Clause 5.4 (d) Pass
: FCC Part 15.247 (e)
3 Power Spectral Density RSS-247 Clause 5.2 (b) Pass
4 Conducted Bandedge and Spurious | FCC Part 15.247 (d) Pass
Emission RSS-247 Clause 5.5
FCC Part 15.247 (d)
Radiated Banded 4 Souri FCC Part 15.209
5 adiated Bandedge and Spurious | £ part 15 205 Pass
Emission
RSS-247 Clause 5.5
RSS-GEN Clause 8.9
6 Conducted Emission Test For AC FCC Part 15.207 Pass
Power Port RSS-GEN Clause 8.8
: FCC Part 15.203
7 Antenna Requirement RSS-GEN Clause 6.8 Pass
3. Test Laboratory
Guangzhou Jingce Testing Technology Co., Ltd.
Add.: No.192, Kezhu Road, Huangpu District, Guangzhou, Guangdong, China
Association for Laboratory Accreditation(A2LA). Certificate Number: 6594.01
FCC Designation Number: CN1331. Test Firm Registration Number: 360543
IC Test Firm Registration Number: 28796
Conformity Assessment Body identifier: CN0138
LOP-FTR015 1.0 6/118
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4. Equipment Under Test
4.1. Description of EUT

EUT Name:

IEEE 802.11a/b/g/n/ac 2T2R Wi-Fi Module Integrated BT 2.1/3.0/4.2/5.0

Model Number:

SKI.WB822CU.5

EUT Function Description:

Refer to user manual

Power Supply: DC 3.3V+0.3
Hardware Version: N/A
Software Version: N/A

Radio Specification:

IEEE802.11b/g/n

Operation Frequency:

IEEE 802.11b: 2412MHz—2462MHz
IEEE 802.11g: 2412MHz—2462MHz
IEEE 802.11n HT20: 2412MHz—2462MHz
IEEE 802.11n HT40: 2422MHz—2452MHz

IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)

Modulation: IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n (HT20/40): OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11b: 1, 2, 5.5, 11 Mbps
IEEE 802.11g: 6, 9, 12, 18, 24, 36, 48, 54 Mbps

. IEEE 802.11n HT20: 14.4, 28.9, 43.3, 57.8, 86.7, 115.6, 130.0,

Data Rate: 144 4Mbps
IEEE 802.11n HT40: 30.0, 60.0, 90.0, 120.0, 180.0, 240.0, 270.0, 300.0
Mbps
PCB Antenna0, MAX. Gain: 3.99 dBi

Antenna Type:

PCB Antenna1, MAX. Gain: 3.42 dBi

Note 1: EUT is the ab. of equipment under test.

Note 2: The antenna gain is declared by the customer and the laboratory is not responsible for the
accuracy of the antenna gain.

4.2. Channel List

Channel List for 802.11b/g/n (20 MHZz)

Channel FIIE Channel FIIE Channel FEIEmE) Channel FEIEE)
(MHz) (MHz) (MHz) (MHz)
1 2412 4 2427 7 2442 10 2457
2 2417 5 2432 8 2447 11 2462
3 2422 6 2437 9 2452 / /
Channel List for 802.11n (40 MHz)
Channel Frequency (MHz) Channel Frequency(MHz) | Channel Frequency (MHz)
3 2422 6 2437 9 2452
4 2427 7 2442 / /
5 2432 8 2447 / /
LOP-FTR015 1.0 7/118




4.3. Test Channel Configuration

Report No
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Tested mode, channel and rand data rate information

Mode Dat(asézt?\jg:lt))ps) Channel Fr((aslllj_'ezr;cy
1 Low: CH1 2412
802.11b 1 Middle: CH6 2437
1 High: CH11 2462
6 Low: CH1 2412
802.11g 6 Middle: CH6 2437
6 High: CH11 2462
MCS 8 Low: CH1 2412
802.11n HT20 MCS 8 Middle: CH6 2437
MCS 8 High: CH11 2462
MCS 8 Low: CH3 2422
802.11n HT40 MCS 8 Middle: CH6 2437
MCS 8 High: CH9 2452

Note: According exploratory test, EUT will have maximum output power in those data rate, so those data

rate were used for all test.

4.4. Test environment conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature range: 21-25C
Humidity range: 40-75%
Pressure range: 86-106 kPa

4.5. Description of Available Antennas

The Worse Case Power Setting Parameter under 2400 ~ 2483.5MHz Band

Test Software MPTool
et [Vasle Tran?\lmit Antenna Test Software Setting Value
umber Channel ANTO ANT1
CH1 Default Default
802.11b 2 CH®6 Default Default
CH11 Default Default
CH1 Default Default
802.11g 2 CH6 Default Default
CH11 Default Default
CH1 Default Default
802.11HT20 2 CH6 Default Default
CH11 Default Default
CH3 Default Default
802.11n HT40 2 CH®6 Default Default
CH9 Default Default

LOP-FTR015 1.0
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4.6. Description of Available Antennas
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Transmit and

Test Mode Receive Mode Description
802.11b X1 2TX, 2RX ANT 0 and ANT1 can be used as transmitting/receiving antenna.
802.11g X12TX, 2RX ANT 0 and ANT1 can be used as transmitting/receiving antenna.
802.11n HT20 X12TX, 2RX ANT 0 and ANT1 can be used as transmitting/receiving antenna.
802.11n HT40 X12TX, 2RX ANT 0 and ANT1 can be used as transmitting/receiving antenna.

Note:

1. Only 802.11n HT20/HT40 support MIMO mode

2. WLAN 2.4 GHz & WLAN 5G can’t transmit simultaneously. (declared by client)

5. Description of Test Setup
5.1. Accessory

IZ')Aescriptiop o Manufacturer Model Number Description Remark
ccessories
/ / / / /
5.2. Support Equipment
Equipment Brand Name Model Name P/N
PC Lenovo T480 /
LOP-FTR015 1.0 9/118




5.3. Test Setup
The EUT can work in Fixed Frequency mode.

5.4. Setup Diagram for Tests

6. Measurement Uncertainty

DC

Report No.: JCF231222208-003

EUT

PC

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

Test Item Uncertainty
AC Power Conduction emission 1.37 dB
All Radiated emissions 5.4dB
Conducted emissions 3.09dB
Occupied Channel Bandwidth 1.1%
Conducted Output power 0.82dB
Power Spectral Density 0.82dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the
95 % confidence level using a coverage factor of k = 2.

7. Measuring Instrument and Software Used

TS Test System
Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date
o Spectrum Keysight N9030B | MY56320512 |Sep. 12, 2023 | Sep. 11, 2024
Analyzer
V%Ctors'gna' Keysight N5182B | MY57300334 |Sep. 12, 2023 | Sep. 11, 2024
enerator
7 GS'gna' Keysight N5171B | MY57280639 |Sep. 12, 2023 | Sep. 11, 2024
enerator
™ DC POWER Keysight E342A MY59020356 | Jul. 14, 2023 | Jul. 13, 2024
7 Incubator GWS EL-02JA 21107288 |Sep. 12, 2023 | Sep. 11, 2024
thermometer
Control
M unit(Power Tonscend JS0806-2 / Sep. 12, 2023 | Sep. 11, 2024
sensor)
Wideband radio
M | communication R&S CMW500 163478 Jul. 11, 2023 | Jul. 10, 2024
tester
7 Spectrum Keysight N9020B | MY60112206 |Sep. 12, 2023 | Sep. 12, 2024
Analyzer
Control
™ unit(Power Tonscend JS0806-2 21H8060465 |Sep. 12, 2023 | Sep. 12, 2024
sensor)
Software
Used Description Manufacturer Name Version
™ Test software Tonscend JS1120-3 V3.3.10

RSE Test System

LOP-FTR015 1.0
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Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date
™ EMI Receiver R&S ESW 101685 Jul. 12,2023 | Jul. 11, 2024
M Bilog Antenna | Schwarzbeck | VULB 9163 01416 Mar. 21, 2023 | Mar. 20, 2024
M [Horn Antenna 1| Schwarzbeck [BBHA 9120 D 02411 May. 25, 2023 | May. 24, 2024
M [Horn Antenna 2 ETS BBHA 9170 1090 Sep. 04, 2023 | Sep. 03, 2024
@ | loop-antenna | Schwarzbeck FMZ%J513' 00030  |Jan. 14, 2024 | Jan. 13, 2025
o Sfrgz'”g:f' Tonscend | TAP01018050|AP21C806122| Jul. 10, 2023 | Jul. 09, 2024
™ SE;Z:iEer?' Tonscend TAP9K3G32 |AP20K806104 | Jul. 10, 2023 | Jul. 09, 2024
o SE;E'HEZ‘:' ETS 3116C-PA | 00217677 |Aug. 24,2023 | Aug. 23, 2024

3m Fully-
™ anechoic ETS RFD-100 / Apr. 24,2021 | Apr. 23, 2024
Chamber
Software
Used Description Manufacturer Name Version
] Test software Tonscend TS+ Vv3.0.04
Conducted Emission Test For AC Power Port
Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date
] LISN R&S ENV216 102154 Jul. 10, 2023 | Jul. 09, 2024
] EMI Receiver R&S ESR3 102509 Jul. 12,2023 | Jul. 11, 2024
Software
Used Description Manufacturer Name Version
4 Test software EZ EZ-EMC EMEC-3A1
Other Instrument

Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date

2 Tem;r?;ﬁ;e& Temperature HTC-1 / Nov. 02, 2023 | Nov. 01, 2024

LOP-FTR015 1.0
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8. On Time and Duty Cycle
8.1. Block diagram of test setup

EUT

Tonscend RF TEST
SYSTEM(TS1120)

Antenna pert(s)

Power supply Power port

Contral computer Control port

8.2. Limits
None; for reporting purposes only

8.3. Procedure
KDB 558074 Zero-Span Spectrum Analyzer Method

8.4. Results
Test Ant. Freq. Tr%nusrr:;;s;on Tragser:;cl)s dS|on Duty Cycle
Mode (MHz) (ms) (ms) (%)

Ant1 2412 8.20 8.70 94.25

Ant2 2412 8.20 8.70 94.25

11B Ant1 2437 8.20 8.70 94.25
Ant2 2437 8.19 8.69 94.25

Ant1 2462 8.19 8.68 94.35

Ant2 2462 8.19 8.70 94.14

Ant1 2412 1.36 1.86 73.12

Ant2 2412 1.36 1.86 73.12

116G Ant1 2437 1.36 1.87 72.73
Ant2 2437 1.36 1.87 72.73

Ant1 2462 1.36 1.87 72.73

Ant2 2462 1.36 1.87 72.73

Ant1 2412 1.27 1.77 71.75

Ant2 2412 1.27 1.77 71.75

Ant1 2437 1.27 1.77 71.75

11N20MIMO Ant2 2437 1.27 1.77 71.75
Ant1 2462 1.27 1.77 71.75

Ant2 2462 1.27 1.77 71.75

Ant1 2422 0.63 1.14 55.26

Ant2 2422 0.63 1.14 55.26

Ant1 2437 0.63 1.13 55.75

11N4OMIMO Ant2 2437 0.63 1.14 55.26
Ant1 2452 0.63 1.13 55.75

Ant2 2452 0.63 1.13 55.75

Note: Duty Cycle Correction Factor = 10log (1/x).

Where: x is Duty Cycle (Linear)

Where: T is On Time

If that calculated VBW is not available on the analyzer, then the next higher value should be used.
For mode 11b, the duty cycle is greater than 98 %, so it can set VBW to 10 Hz.

LOP-FTR015 1.0 12/118




8.5. Original test data
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11B_Ant1_2412

KEYSIGHT Input R
L e NG

Center 2.412000000 GHz
Res BW 10 MHz

5 Marker Tabla

Mode  Trace
N 1

Frequency
PNO Fast
Praamp O 0 Of
AW Pty Staryined 1F Gain Lew
Sig Trarck: OF pppppp
= = — 1
Ref Lvi Offset 11.52 dB
Ref Level 30.00 d8m

| st Freq
| 242000000 Gz

#Video BW 8.0 MHz

10.000000 MHz
Muto
Function Value Man

Freq Offset
Hz

Function  Function Width

]'X A Bcale
Log
Lin

i'ql

KEYSIGHT lnput R

Scale/Div 10 dB

Center 2.412000000 GHz
Res BW 10 MHz

5 Marker Tabla

Mode Trace Scale
] 1 t

Frequency

g Type Power (RS ||+
Trig: Yidao
Trig Dlolay: 2000 5

PNO Fast
Galo. Off
AN Pty Standard 1 Gaiy Low
Sig Track OF
Ref Lv Offset 10.91 dB
Ref Level 30.00 d8m

#Video BW 8.0 MHz

10.000000 MHz

Muto

Function  Function Width  Function Value

Scale/Div 10 dB

Center 2.437000000 GHz
Res BW 10 MHz

5 Marker Tabla L)

Mode Trace Scale

#flen 3008 PNO Fast

Praamp Off o Of

AW Pty Staryined 1F Gain Lew
Sig Track OF

B Type Powesr (RMS |
Trig: Yidao
Trig Dlolary 20010 s

Ref Lv Offset 11.59 dB
Ref Leval 30.00 d8m

#Video BW 8.0 MHz

Function  Function Width  Function Value

11B_Ant2_2437
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| |
KEYSIGHT Jnpatt R ¢ PN Fast
S ihn(j 0

G — 0 Off
AL o f W Pty St fF Gain Low
Sig Track OF

Ref Lvi Offset 10.89 dB

Scale/Div 10 dB Ref Level 30,00 dBm

Center 2.437000000 GHz
Res BW 10 MHz

#Video BW 8.0 MHz

5 Warker Table

Mode  Trace ¥ Function
N 1

11B_Ant1

Frequency 7

B Type Powesr (RMS |
Trig: Videg
Trig Delay -200

Mkr

Swept Span
Zero Span

l Full Span

CF Step
10,000000 Mz

Function Width  Function Value

|
KEYSIGHT lnpul RF Input 2 #Atten. 30 dB PNO Fast
Caugting CafroCan Progmp O
AN Pty Standard 1 Gaiy Low
Sig Trarck: OF
Ref Lvi Offset 11.73 dB

Scale/Div 10 dB Ref Level 30,00 dBm

1

Center 2.462000000 GHz
Res BW 10 MHz

#Video BW 8.0 MHz

5 Warker Table

Mode Trace Scale X ¥ Function

1
A5

4

5

"

B Type Powesr (RMS |
Trig: Vide

Span0 Hzi -
Sweep 15.0ms (1001 pis)| |CF Step
10.000000 MHz
Auto

Function Width  Function Value

#Atlen: 30 4B PNQ Fast
Proamp O Galo OF
Freg Raf, I (3)  |WW Pain: Standard F Gain: Low
Sig Track: OF
Ref Lvi Offset 11.67 dB

Scale/Div 1008 Ref Level 30,00 dBm

Center 2452000000 GHz
Res BW 10 MHz

#Video BW 8.0 MHz

5 Markor Table \

Mode Trace Scale Function
1 N 1 t

Furiction Width

'

g Type: Power (RMS] |
Trig: Videay
Trig Ditay: 2000 s

W
W

Function Value
Frag Offset
OHr
{3 s Scale
Log
Lin

L A §
’”‘i

11G_Ant1_2412
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PNO Fast

o Off
AW Pty Staryined 1F Gain Lew
Sig Track OF

Ref Lvl Offset 11.52 dB
Ref Level 30,00 d8m
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Res BW 10 MHz

5 Warker Table
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CF Step
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i

5 Warker Table v

Mode Trace Scale Function

N 1

Function Width

Function Value

11G_Ant2_2437
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PNO Fast

o Off
AW Pty Staryined 1F Gain Lew
Sig Track OF

Ref Lvi Offset 10.89 dB
Ref Level 30,00 d8m

]

G T e e

Ry daims

Center 2.437000000 GHz
Res BW 10 MHz

#Video BW 8.0 MHz

5 Warker Table
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Trig Delay -200
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CF Step
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11G_Ant1_2462

KEYSIGHT Jnpatt R PN Fast
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Sig Track OF
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Ref Level 30,00 dBm
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"
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9. 6 dB DTS Bandwidth and 99 % Occupied Bandwidth

9.1. Block diagram of test setup
Same as section 8.1

9.2. Limits

CFR 47 FCC Part15 (15.247) Subpart C
ISED RSS-247 ISSUE 3

Section Test Item Limit Frequency Range
(MHz)
CFR 47 FCC 15.247(a)(2) , S
ISED RSS-247 5.2 (a) 6 dB Bandwidth > 500 kHz 2400-2483.5
o X )
ISED RSS-Gen Clause 6.7 99 % Occupied | For reporting 2400-2483.5
Bandwidth purposes only.

9.3. Test Procedure
Connect the UUT to the spectrum analyzer and use the following settings:

Center Frequency The center frequency of the channel under test
Detector Peak
RBW For 6 dB Bandwidth :100 kHz
For 99 % Occupied Bandwidth :1 % to 5 % of the occupied bandwidth
VBW For 6 dB Bandwidth: = 3 x RBW
For 99 % Occupied Bandwidth : = 3xRBW
Trace Max hold
Sweep Auto couple

Allow the trace to stabilize and measure the maximum width of the emission that is constrained by
the frequencies associated with the two outermost amplitude points (upper and lower frequencies) that
are attenuated by 6 dB and 99 % relative to the maximum level measured in the fundamental emission.
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9.4. Results
6dB bandwidth:
Freq. DTS BW FL FH Limit .
Test Mode Ant. (MH(l) (MHz) (MH2) (MHz) (MH2) Verdict
Ant1 2412 10.080 2406.920 2417.000 0.5 PASS
Ant2 2412 9.880 2406.960 2416.840 0.5 PASS
11B Ant1 2437 9.840 2431.960 2441.800 0.5 PASS
Ant2 2437 8.920 2432.920 2441.840 0.5 PASS
Ant1 2462 9.120 2457.720 2466.840 0.5 PASS
Ant2 2462 9.880 2457.120 2467.000 0.5 PASS
Ant1 2412 16.000 2403.800 2419.800 0.5 PASS
Ant2 2412 15.320 2404.800 2420.120 0.5 PASS
116 Ant1 2437 15.920 2428.840 2444.760 0.5 PASS
Ant2 2437 16.360 2428.800 2445.160 0.5 PASS
Ant1 2462 16.280 2453.880 2470.160 0.5 PASS
Ant2 2462 16.360 2453.800 2470.160 0.5 PASS
Ant1 2412 17.600 2403.160 2420.760 0.5 PASS
Ant2 2412 17.520 2403.240 2420.760 0.5 PASS
11N20MIMO Ant1 2437 16.920 2428.840 2445.760 0.5 PASS
Ant2 2437 17.600 2428.160 2445.760 0.5 PASS
Ant1 2462 17.560 2453.200 2470.760 0.5 PASS
Ant2 2462 17.280 2453.480 2470.760 0.5 PASS
Ant1 2422 27.520 2409.440 2436.960 0.5 PASS
Ant2 2422 27.520 2409.440 2436.960 0.5 PASS
11N40MIMO Ant1 2437 35.040 2419.480 2454.520 0.5 PASS
Ant2 2437 34.400 2418.840 2453.240 0.5 PASS
Ant1 2452 32.400 2436.080 2468.480 0.5 PASS
Ant2 2452 21.600 2439.440 2461.040 0.5 PASS
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el OCB FL FH Limit .

Test Mode Ant. (IK/rleH(l.) (MHz) (MH2) (MHz) (MHz) Verdict
Ant1 2412 14.834 2404.5567 2419.3907 - -
Ant2 2412 14.563 2404.6508 2419.2138 - -
118 Ant1 2437 14.826 2429.6100 2444 .4360 - -
Ant2 2437 14.591 2429.7067 2444 2977 - -
Ant1 2462 14.790 2454 .5270 2469.3170 - -
Ant2 2462 14.653 2454.6003 2469.2533 o -
Ant1 2412 16.523 2403.7511 2420.2741 - -
Ant2 2412 16.471 2403.7505 2420.2215 - -
11G Ant1 2437 16.460 2428.7521 2445.2121 - -
Ant2 2437 16.406 2428.7467 2445.1527 - -
Ant1 2462 16.473 2453.7283 2470.2013 - -
Ant2 2462 16.535 2453.7113 2470.2463 - -
Ant1 2412 17.678 2403.0814 2420.7594 - -
Ant2 2412 17.639 2403.1307 2420.7697 - -
Ant1 2437 17.707 2428.1478 2445.8548 - -
11N20MIMO Ant2 2437 17.569 2428.1558 2445.7248 - -
Ant1 2462 17.712 2453.0925 2470.8045 - -
Ant2 2462 17.643 2453.1298 2470.7728 - -
Ant1 2422 35.990 2404.1443 2440.1343 - -
Ant2 2422 35.993 2403.9361 2439.9291 - -
Ant1 2437 36.051 2419.0404 2455.0914 - -
11N40MIMO Ant2 2437 36.290 2418.6864 2454 9764 - -
Ant1 2452 36.089 2433.8840 2469.9730 - -
Ant2 2452 36.161 2433.7274 2469.8884 - -
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10. Conducted Output Power
10.1. Block diagram of test setup

Same as section 8.1

10.2. Limits

CFR 47 FCC Part15 (15.247) Subpart C
ISED RSS-247 ISSUE 3

Frequency Range

Section Test Item Limit (MHz)

CFR 47 FCC 15.247(b)(3)

ISED RSS-247 5.4 (d) Peak Output Power 1 watt or 30 dBm 2400-2483.5

10.3. Test Procedure
Place the EUT on the table and set it in the transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to
the Power sensor.

Measure peak power each channel.
Peak Detector use for Peak result.
AVG Detector use for AVG result.

10.4. Results

Peak Conducted EIRP

l\-/ll-gi Ant. (Eﬁli') Power Limit (E g{r:) Limit Verdict
(dBm) (dBm) (dBm)

Ant1 2412 18.05 <30.00 22.04 <36.00 PASS

Ant2 2412 18.14 <30.00 21.56 <36.00 PASS

118 Ant1 2437 17.55 <30.00 21.54 <36.00 PASS

Ant2 2437 16.52 <30.00 19.94 <36.00 PASS

Ant1 2462 17.80 <30.00 21.79 <36.00 PASS

Ant2 2462 16.30 <30.00 19.72 <36.00 PASS

Ant1 2412 18.94 <30.00 22.93 <36.00 PASS

Ant2 2412 17.06 <30.00 20.48 <36.00 PASS

11G Ant1 2437 17.30 <30.00 21.29 <36.00 PASS

Ant2 2437 16.97 <30.00 20.39 <36.00 PASS

Ant1 2462 16.24 <30.00 20.23 <36.00 PASS

Ant2 2462 17.02 <30.00 20.44 <36.00 PASS

Ant1 2412 17.29 <30.00 21.28 <36.00 PASS

Ant2 2412 15.68 <30.00 19.10 <36.00 PASS

total 2412 19.57 <30.00 23.56 <36.00 PASS

Ant1 2437 13.81 <30.00 17.80 <36.00 PASS

11N20MIMO Ant2 2437 14.29 <30.00 17.71 <36.00 PASS

total 2437 17.07 <30.00 21.06 <36.00 PASS

Ant1 2462 15.67 <30.00 19.66 <36.00 PASS

Ant2 2462 13.93 <30.00 17.35 <36.00 PASS

total 2462 17.90 <30.00 21.89 <36.00 PASS

Ant1 2422 15.69 <30.00 19.68 <36.00 PASS

Ant2 2422 15.11 <30.00 18.53 <36.00 PASS

total 2422 18.42 <30.00 22.41 <36.00 PASS

11N40MIMO Ant1 2437 15.87 <30.00 19.86 <36.00 PASS

Ant2 2437 14.60 <30.00 18.02 <36.00 PASS

total 2437 18.29 <30.00 22.28 <36.00 PASS

Ant1 2452 15.44 <30.00 19.43 <36.00 PASS
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Ant2 2452 14.07 <30.00 17.49 | <36.00 PASS
total 2452 17.82 <30.00 21.81 <36.00 PASS
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11. Power Spectral Density

11.1. Block diagram of test setup

Same as section 8.1
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11.2. Limits
CFR 47 FCC Part15 (15.247) Subpart C
ISED RSS-247 ISSUE 3
. - Frequency Range
Section Test Iltem Limit (MHz)
CFR47FCC §15.247 (e) Power Spectral Density 8 dBm/3 kHz 2400-2483.5
ISED RSS-247 5.2 (b)

11.3. Test Procedure

Connect the UUT to the spectrum analyzer and use the following settings:

Center Frequency

The centre frequency of the channel under test

Detector Peak

RBW 3 kHz < RBW <100 kHz
VBW 23 x RBW

Span 1.5 x DTS bandwidth
Trace Max hold

Sweep time Auto couple.

Allow trace to fully stabilize and use the peak marker function to determine the maximum amplitude
level within the RBW.

If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

11.4. Results
Test Freq. Result Limit .
Mode Ant. (Mqu) (dBm/3-100kHz) (dBm/3kHz) | Verdict
Ant1 2412 -9.96 <8.00 PASS
Ant2 2412 -9.49 <8.00 PASS
B Ant1 2437 -8.87 <8.00 PASS
Ant2 2437 -9.79 <8.00 PASS
Ant1 2462 -8.93 <8.00 PASS
Ant2 2462 -10.09 <8.00 PASS
Ant1 2412 -11.70 <8.00 PASS
Ant2 2412 -13.29 <8.00 PASS
e Ant1 2437 -13.19 <8.00 PASS
Ant2 2437 13.47 <8.00 PASS
Ant1 2462 -13.10 <8.00 PASS
Ant2 2462 -14.06 <8.00 PASS
Ant1 2412 13.15 <8.00 PASS
Ant2 2412 17.92 <8.00 PASS
total 2412 -11.90 <8.00 PASS
Ant1 2437 -16.63 <8.00 PASS
11N20MIMO Ant2 2437 -16.36 <8.00 PASS
total 2437 -13.48 <8.00 PASS
Ant1 2462 -15.32 <8.00 PASS
Ant2 2462 -15.91 <8.00 PASS
total 2462 -12.59 <8.00 PASS
11N40MIMO Ant1 2422 17.45 <8.00 PASS
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Ant2 2422 -17.19 <8.00 PASS
total 2422 -14.31 <8.00 PASS
Ant1 2437 -17.56 =8.00 PASS
Ant2 2437 -17.29 =8.00 PASS
total 2437 -14.41 <8.00 PASS
Ant1 2452 -17.20 =8.00 PASS
Ant2 2452 -17.49 =8.00 PASS
total 2452 -14.33 <8.00 PASS
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L
11G_Ant2 2462

#Video BW 10 kHz

Scale/Div 10 dB

Center 2.46200 GHz

Frequency 7

#Atlen 30 4B PNO Fast

Progmp O il

VN Pastty Stanidard Low
Sig Track O

v Ty Power (RNS] r
Avglhiond 55 ek F"WWFY

Trig Fres Run {c

Ref Lvi Offset 11.17 dB
Ref Level 20,00 dBm

Full Span

\Stat Fr::u
“ 2449730000 GHz

[ 5op g
|| 2.474270000 GHz

#Video BW 10 kHz

Span 24,54 MHz|
Sweep 641 ms (001 pte)f

%4 ool Track
LA

" ‘
11N20MIMO_Ant1_2412
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Scale/Div 10 dB

#Atlen 30 4B PNO Fast

Progmp O

MW Pty Standard Lew
Sig Track OF

Ref Lvi Offset 11.52 dB
Ref Level 20,00 d8m

#Video BW 10 kHz

Frequency

v Type: Powar (RS [
NgiHokt 55 i |Genier Frequency
Trig Fres Run 24

pppppp

A

Swept Span
Zero Span

* ' Teional Track
#% ispan Zooni

Scale/Div 10 dB

el

Center 2.41200 GHz

o
Lt

#Atlen 30 4B PNO Fast

Progmp O

MW Pty Standard Lew
Sig Track OF

Ref Lvi Offset 10.91 dB
Ref Level 20,00 d8m

#Video BW 10 kHz

Frequency 7

v Type: Powar (RS
vl 55

Trg Freo Run by

ppeppp

X Aais
Span 26.34 Mz
Sweep 688 ms (1001 ptsf =

N | Seional Trek

L

11N20MIMO_Ant1_2437

Scale/Div 10 dB

Center 243700 GHz

#Atlen 30 4B PNO Fast
Proamp O il
N Pty Stanyined Lew

Sig Track O

Ref Lvi Offset 11.59 dB
Ref Level 20,00 d8m

#Video BW 10 kHz

Frequency 7
v Ty Power (RNS] [
NgiHokt 55 |Genier Frequency
Trig Frem Run G

\Stat Fr::u
“ 242880000 GHz

$pan 26,04 Wiz}
Sweep 680 ms (1001 pte)f

%] * 7 Toional Track

L

11N20MIMO_Ant2_2437
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#Atlen 30 4B

Progmp O

MW Pty Standard Lew
Sig Track OF

|t
KEYSIGHT it B

PHO Faast
n

fF Freg Rl Int(S)

Ref Lvi Offset 10.89 dB

Scale/Div 10 dB Ref Level 20,00 d8m

#Video BW 10 kHz

Frequency

v Type: Powar (RS [

NgiHokt 55 i |Genier Frequency

Trig Fraa Run 2 GHz
pppppp

A

Swept Span
Zero Span

Sweep 691 ms
‘ 7 {Signal Track

L

11N20MIMO_Ant1_2462

#Atlen 30 4B
Progmp O
MW Pty Standard Lew

Sig Track OF

PHO Faast

Ref Lv Offset 11.73 dB

Scale/Div 10 dB Ref Level 20,00 d8m

Center 2.46200 GHz #Video BW 10 kHz

Frequency 7

v Type: Powar (RS [

NgiHokt 55 i |Genier Frequency

Trig Fraa Run 2 GHz
PRAPPP

A

X A
Span 26.28 Mz}
Sweep 696 ms (1001 ptsf =
» A
LN + 7" $8ignal Track
-‘ #% ispan Zooni

#Atlen 30 4B

Progmp O

N Pty Stanyined Lew
Sig Track O

PHO Faast

Ref Lvi Offset 11.17 dB
Ref Level 20,00 dBm

#Video BW 10 kHz

Frequency 7
v Ty Power (RNS]

Aot 555
Trig Freo Run

Full Span

\Stat Fr::u
“ 2445220000 GHz

| sion Freq
|| 2474780000 GHz

%4 ool Track
# N o Zoom)

" ‘

11N40MIMO_Ant1_2422
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Scale/Div 10 dB

#Atlen 30 4B PNO Fast
Progmp O

AF - Freg Raf InC(S) W Pty Standard Lew

5ig Track OF

Ref Lvl Offset 11.54 dB
Ref Level 20,00 d8m

#Video BW 10 kHz

Frequency

hvg Type: Power (RMS) r

NgiHokt 55 o |Genier Frequency

Trig Fres Run 2 GHz
pppppp

A

Swept Span
Zero Span

* {ojonal Track
#% ispan Zooni

Scale/Div 10 dB

#Atlen 30 4B PNO Fast

Progmp O

MW ety Stanidard Low
Sig Trarck: OF

Ref Lvi Offset 10.86 dB
Ref Level 20,00 dBm

#Video BW 10 kHz

Frequengy 7
hvg Type: Power (RMS) r
Avglhiond 55 et Frequency

T Free Run by 2 Gz
PRRPPP

Span 54,00 M2}
Sweep 141 (1001 s

o | Seional Trek

L

#Atlen 30 4B PNO Fast

Progmp O il

VN Pastty Stanidard Low
Sig Track O

Ref Lvi Offset 11.59 dB
Ref Level 20,00 d8m

#Video BW 10 kHz

Frequency 7
v Ty Power (RNS]

Mgiicd Gi5
Trig Fres Run

Mkr 2

\Stat Fr::u
“ 2410240000 GHz

Span 53.52 MHz|
Sweep 140 s (1001 ps)

it ™7 Seional Track
" LA

11N40MIMO_Ant2_2437
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KEYSIGHT Input R
il e ouping

Scale/Div 10 dB

M ;"."JMJ i

Center 243700 GHz
#Res BW 3.0 kHz

PNG Fast
0 OF
(/N Py St iF Gy Low
Sig Track OF

Ref Lvi Offset 10.89 dB
Ref Level 20,00 d8m

#Video BW 10 kHz

Frequency

A0 Type: Powsr |P.MS{I ]

Augiiiold 55 P

Trig Freo Run

pPRAPPP
- P —
Mkri 2.426 21| 53,4000 Mz

Swept Span
Zero Span

I l Full Span
| lstant Freq
[ 2410100000 GHz

oot
=T
|| 2.463820000 GHz

|
l]x Auis Scale
iz Lng
Lin
{Signal Track

A[Span Zoce|

KEYSIGHT lnpul RF

Scale/Div 10 dB

Center 2.45200 GHz
#Res BW 3.0 kHz

PNO Fast
Galo. Off
N Pty Stantard 1 Gy Lew
5ig Track OF
Ref Lvi Offset 11.71 dB
Ref Level 20,00 d8m

#Video BW 10 kHz

Frequency
g Type: Power |P.MS,(' )
gt 55 o
Trg Fre Run 2
PRAPPP
Mkri 2 454200000 MHz
Swept Span
Zero Span
I l Ful Sgan
| lstant Freq
(| 2423440000 6Hz

-

|
| CF Step
[} 4512000z

I}
Span 4512 Mz}
Sweep 1.18 5 (1001 ptsy {17

" ‘ ™7 Toional Track

e #% ispan Zooni

11N40MIMO_Ant2_2452

LOP-FTR015 1.0

Center 2.45200 GHz
#Res BW 3.0 kHz

#Atlen 30 4B PNO Fast

Proamp O 0 Of

N Pty Stantard 1 Gy Lew
5ig Track OF

Ref Lvl Offset 11,07 dB

Ref Level 20,00 dBm

#Video BW 10 kHz

Frequency
By Type: Poweer (RMS|

Aot 555
Trig Freo Run

Full Span

| lstant Freq
(| 242740000 Gz

.

|
| CF Step
[} 4se2000mz

Muto
Man

| Freq Offset

I O Hz

=

{1 At Beale
Span 49,37 MHz|

Sweep 1205 (1001 psff = i

" ™7 Toional Track
L ‘ # % s Zoon)
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12. Conducted Band edge and Spurious Emissions
12.1. Block diagram of test setup

Same as section 8.1

12.2. Limits
CFR 47 FCC Part15 (15.247) Subpart C
ISED RSS-247 ISSUE 3
Section Test Item Limit

CFR 47 FCC §15.247 (d)
ISED RSS-247 5.5

Conducted Bandedge
and Spurious
Emissions

at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the
highest level of the desired power

12.3. Test Procedure

Center Frequency The centre frequency of the channel under test
Detector Peak

RBW 100 kHz

VBW 23 x RBW

Span 1.5 x DTS bandwidth

Trace Max hold

Sweep time Auto couple.

Connect the UUT to the spectrum analyzer and use the following settings:
Use the peak marker function to determine the maximum PSD level.

Span Set the center frequency and span to encompass frequency range to be
measured

Detector Peak

RBW 100 kHz

VBW >3 x RBW

measurement points = span/RBW

Trace Max hold

Sweep time Auto couple.

Use the peak marker function to determine the maximum amplitude level.

LOP-FTR015 1.0
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12.4. Test result
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Ch Freq el Result Limit
Test Mode Ant. | Level Verdict
Name
(MHz) (dBm) (dBm) (dBm)
Ant1 Low 2412 5.82 -31.43 <-14.18 PASS
11B Ant2 Low 2412 5.97 -41.43 <-14.03 PASS
Ant1 High 2462 1.63 -48.36 <-18.37 PASS
Ant2 High 2462 5.68 -48.49 <-14.32 PASS
Ant1 Low 2412 1.64 -40.56 <-18.36 PASS
116G Ant2 Low 2412 1.63 -35.89 <-18.37 PASS
Ant1 High 2462 -3.26 -47.55 <-23.26 PASS
Ant2 High 2462 1.65 -47.35 <-18.35 PASS
Ant1 Low 2412 1.73 -34.73 <-18.27 PASS
Ant2 Low 2412 -3.37 -34.57 <-23.37 PASS
11N20MIM
0 © Ant1 High 2462 -4.90 -47.91 <-24.9 PASS
Ant2 High 2462 -8.42 -48.53 <-28.42 PASS
Ant1 Low 2422 -1.52 -41.95 <-21.52 PASS
Ant2 Low 2422 -6.21 -38.52 <-26.21 PASS
11N4OMIMO Ant1 High 2452 -4.08 -42.99 <-24.08 PASS
Ant2 High 2452 -6.36 -42.51 <-26.36 PASS
Freq Ref -
Test Mode Ant. (Eﬁ'i') Range Level zﬁ?’sr:l; (zgnr:) Verdict
(Mhz) (dBm)

30~1000 5.82 -61.72 <-14.18 PASS
Antt 2412 17 000~26500 5.82 -50.01 <1418 | PASS
30~1000 5.97 -62.32 <-14.03 PASS
Ant2 2412 1000~26500 5.97 -51.21 <-14.03 PASS
30~1000 5.76 -61.65 <-14.24 PASS
. Ant1 2437 171000~26500 576 -50.49 <1424 | PASS
Ant2 2437 30~1000 5.99 -62.37 <-14.01 PASS
1000~26500 5.99 -51.49 <-14.01 PASS
30~1000 1.63 -61.92 <-18.37 PASS
Antd 2462 1000~26500 1.63 -50.22 <-18.37 PASS
30~1000 5.68 -62.49 <-14.32 PASS
Ant2 2462 1000~26500 5.68 -50.47 <-14.32 PASS
30~1000 1.64 -61.09 <-18.36 PASS
Antd 2412 1000~26500 1.64 -51.05 <-18.36 PASS
30~1000 1.63 -61.84 <-18.37 PASS
Ant2 2412 1000~26500 1.63 -51.48 <-18.37 PASS
30~1000 1.67 -62.19 <-18.33 PASS
116G Antd 2431 1000~26500 1.67 -50.91 <-18.33 PASS
Ant2 2437 30~1000 1.35 -63.24 <-18.65 PASS
1000~26500 1.35 -51.95 <-18.65 PASS
30~1000 -3.26 -60.92 <-23.26 PASS

Ant1 2462
nt 6 1000~26500 -3.26 -50.38 <-23.26 PASS
30~1000 1.65 -62.39 <-18.35 PASS
Ant2 2462 1000~26500 1.65 -51.35 <-18.35 PASS
30~1000 1.73 -60.96 <-18.27 PASS
11N2OMIMO Antd 2412 1000~26500 1.73 -50.9 <-18.27 PASS
Ant2 2412 30~1000 -3.37 -62.38 <-23.37 PASS
1000~26500 -3.37 -51.63 <-23.37 PASS
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At . 30~1000 033 -62.28 <19.67 PASS
1000~26500 033 -50.82 <19.67 PASS
30~1000 7.75 -62.47 <27.75 PASS

Ant2 2437 ™ 000~26500 7.75 5113 <2775 PASS
30~1000 -4.90 61.32 <249 PASS
Antd 2462 ™ 000~26500 -4.90 -50.04 <249 PASS
30~1000 -8.42 62.1 <-28.42 PASS
Ant2 2462 ™ 000~26500 -8.42 5117 <-28.42 PASS
30~1000 1,52 -61.86 <2152 PASS
Antd 2422 1™ 000~26500 1,52 -50.27 <2152 PASS
30~1000 6.21 62.76 <-26.21 PASS
Ant2 2422 T1000~26500 -6.21 -51.35 <-26.21 PASS
30~1000 -3.27 -60.69 <2327 PASS

NAOMIMO Antd 24837 71000~26500 -3.27 -50.72 <2327 PASS

- . 30~1000 4.72 6312 <2472 PASS
1000~26500 4.72 -51.48 <2472 PASS
30~1000 -4.08 62.16 <-24.08 PASS

Ant1 2452

nt S 1000~26500 -4.08 -50.57 <-24.08 PASS
30~1000 -6.36 6212 <-26.36 PASS

Ant2 2452

n 1000~26500 -6.36 -51.04 <26.36 PASS
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12.5. Original test data

Reference level
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11B_Ant1

2412

#Atlen 30 4B PNO: Bast Wide
Progmp O

5ig Track 0

Ref Lvi Offset 11.52 dB
Scale/Div 10 dB Ref Level 30,00 dBm

Center 2.412000 GHz #Video BW 300 khz

11B_Ant2

4ifwg Type: Poweir (R } r
Aol 100100 Certes Frequency
T Fren Run ) 2412000000 GHz
pppppp
£Span
154200000 MHz

Swept Span
Zero Span

|St.aﬂ Freg
l 240440000 GHz

Span 15.12 MHz,
Sweep 100 ms (1001 pts)

SN e

L
2412

#Atlen 30 4B PNO: Bast Wide
i CafroCan Priamp O o Of
Ak Freg Ref ol (S) W Petty Standard (F Gain: Low
Sig Track OF

Ref Lvi Offset 10.91 dB
Scale/Div 10 dB Ref Level 30,00 d8m

Center 2.412000 GHz #Video BW 300 khz

g Tyve: Power (RS
Mgkt 100100
Trig Freo Run
ppappp

Stat Freq
l 2404590000 GHz
| ston Freq
2419410000 GHz

Il auroruee

7 Ysignal Track
LA

KEYSIGHT Jnput RF E Wil 008 PHO Best Wide vy Type: Power (RMS]

fing Carr OCa " o O
N Pty Stanyiaed 1F Gain Low
Sig Track OF

fil -

Ref Lv Offset 11.59 dB
Scale/Div 10 dB Ref Leval 30.00 d8m

#ideo BW 300 kKHz
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MugfHokt 1001100
Trig Freo Run

pppppp

|St.aﬂ Freq
l 2420820000 GHz

Span 14.76 MHz,
Swaep 1.00ms (1001 pis)

¥ | Seional Trek

L
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11B_Ant2

2437

KEYSIGHT It B E Wil 3006 PNO Best Wi
AL oy ol CarCCanRCal  Proamp O Galo Of
Fre) el Int(S) /W Pty Stanined iF Gain Low
Sig Track OF

o Ref Lvi Offset 10.89 dB
Scale/Div 10 dB Ref Leval 30.00 d8m

Center 2.437000 GHz #Video BW 300 khz

#hes

11B_Ant1

v Typer Powsr (RN
RugiHold 1001100

Trg Freo Run by

pppppp

Stast Freg
l 2430310000 GHz

Span 13.38 MHz,
Sweep 100 ms (1001 pts)

A
l 3 {Signal Track

A[Span Zoce|

2462

KEYSIGHT lnput B E #Atten. 30 dB PNO: Bast Wide

fl I G Proamp O 0 Off

)W Pty Stanyiad F Gaiy Low
Sig Track ©

Ref Lvl Offset 11.73 dB
Scale/Div 10 dB Ref Leval 30.00 d8m

#ideo BW 300 kKHz

11B_Ant2

g Tyve: Power (RS
MugfHokt 1001100
Trig Freo Run
ppappp

15\071:] Traack
A[Span Zoce|

KEYSIGHT lnput B #Atten. 30 dB PNO: Bast Wide
ey " g Off
/N Pty Stancard 1F Gain Lew
Sig Trarck: OF

Ref Lv Offset 11.17 dB
Ref Leval 30.00 d8m

Center 2.462000 GHz #Video BW 300 khz

#Res BW 100 kHz

11G_Ant1

v Tyve: Power (RS ||
Mgkt 100100
Trig Freo Run

ppappp

Mkr1

Full Span

|St.aﬂ Freg
l 2454590000 Gz

I]Smp Frig

1| 2469410000 GHz

Span 14,82 MHz,
Sweep 100 ms (1001 pts)

Y 7 Ysignal Track

e #% ispan Zoon

2412
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