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Revision History

Report No. Version Description Issue Date Note

2105RSU028-U2 Rev. 01 Initial report 05-21-2021 Valid

Note: This is a copy report based on the MRT original report (Report No.: 2006RSU066-U2) to

change the FCC ID / Product name / Model name and add an adapter.

Page Number: 2 of 252




U
NR I ‘ Report No.: 2105RSU028-U2

CONTENTS
Description Page
N 1T oY= T = 1 I [} o 4 =11 o] o 5
L1, APPICANT....ci e 5
1.2. YT ] =Tt L0 5
1.3 TeStiNg FACHILY....ccoeiiiiiiiieeeee e 5
1.4 [ (o To 18 Tox A [ 10 1 /1 F= 11 o] o 6
1.5. VLo [ RS =T €= o Lo 6
1.6. RAdio SPECITICALION ......ceiiiiiiiiiiiiiieeeee e 7
1.7, WOrKiNg FrEOUENCIES ......ccoiiiiiiiiiiiieeeee e 7
R S T AN g (=] ] F= T = =V PP 8
1.9, ANEENNA REF POI ... e et e e et e e et aaee 8
0 0 R I 1 o T = PP 9
1.11. Test System Connection DIagram ..........cccuiviiiiiiiiiiiiiiiiiiiiieee e 10
1.12. Test System DetailS..........coooviiiiiiiiiiiii 11
o O I TS BT 1 Y= SRS 11
1.14. Test EnvironmMent CONAItION ........oociiiiiiiiiiiss e e e e e s e e e e e e e eaeeaa e s e e e eaeeeannes 11
115, DULY CYCIE . 12
1.16. EMI Suppression Device(s)/MOdIfiICAtIONS ............ccouiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 14
1.17. Labeling REQUITEMENTS........ccoiiiiiiiiiiiiii e 14
2. ANTENNA REOUITEIMENTS ...ttt 15
3. Test Equipment CaliDration Date .............uuuuuuiuuiuiiiiiiiiiiiiiiiiiiiiiieeieeebeeeeeeeeeeeeeebeeseeeeeneeneeneees 16
4. Measurement UNCEITAINTY ..o 18
LS T =TS A =2 U | SRR 19
ST B S 10 [ 0 4T TP PP PSP P PPPPPPRTRR 19
5.2. 26dB Bandwidth MeasuremMent..........ccooiiiiiiiiiiiiiiie e e e e e e e 20
o0t N 1 =1 N 1 0 USSP 20
A 1=t To o= o [ (= U] =To [ PR 20
SR R [T BT =1 1] o PSP 20
I [T AT (U | o PP PSP PPPPPPPTRRR 20
Lo TR =1 U= 1] U | PR 21
5.3. 6dB Bandwidth MeasUremMent............ccoiiiieiiiiiiiiiies e e e e 30
TR 00 B 1 =1 N 1 0 USSP 30
R T [ =1 (o o= o [ U]~ To [P 30
ST R R [T AR Y= 1] o PSPPI 30
TR F B =T A = (U] o PSPPSR 30
TR R T [T B (T U | RN 31

Page Number: 3 of 252



U
NR I ‘ Report No.: 2105RSU028-U2

5.4. OUutput POWEr MEASUIEIMENT .....cciieeiriiii e ee e ettt e e e e e e e e e e e ennnen s 38
5141, TESE LIMIE ..ttt 38
5.4.2. TSt PrOCEAUINE USEM .......euiiiiiieiiiiiiiiiiiiiieiieeieeeeee et sbebnssnnnnnnnnne 38
5.4.3.  TOSE SOUING . ..ettteeeeteeetteeeeeeeee ettt ettt 38
ST 1T AT =] (1 | o PP PPPTR 38
5.4.5. TESERESUIL.......ooeeeeeieeeeeee ettt 39
5.5. Power Spectral Density MEaSUINEMENT ...........uuuuuuuueiiiiiiiiiiieieinneeieineereeneannneeeneeeeeeeeeenee 42
55,1, TESE LM ettt 42
5.5.2. TSt PrOCEAUINE USEM .......ouiieiiiieiiiiiiiiiitiieeeeeieeeeeeeeee st ebnsssssnnnnnnnne 42
55,3, TSt SOIIINMG . ..etttteeeteetttteetetteee ettt 42
R T 1T AT (U | o TSR PUPPPTPTR 43
5.5.5.  TESE RESUIL.......eeeieiieeiiie ettt 44
5.6.  Frequency Stability MEaSUIEMENT. ..........uuuiriiiiiiiiiiiiiiiiiiiiiieiieeieeeeeneereeeeernreneeeeeeeeeeeenee 60
5.6. 1. TEST LM ..eeetteeeeeeeeeeeeeee ettt 60
5.6.2. TSt PrOCEAUINE USEM .......ouiiiiiiiiiiiiitiiiieiieiieeieeteeeeeeteee st seeeeebeeasbs bbb sebebebebsebeennsnnnne 60
R T 1T AT (1 | o TSP PTPTR 60
5.6.4. TESE RESUIL........oeeiiiiiiieieiet ettt 61
5.7. Radiated Spurious EmisSion MEASUIEMENT ...........uuuuuuuuummmerinniiiiiiniinieiiinnnnnnneennennnnnnnns 62
B.7. 0. TESE LT .ottt 62
5.7.2. TSt PrOCEAUINE USEM .......uiieiiiieiiiiiiiiiiiiiiiieetieeeeeeseeseeeseesssseeseseseb bbb eeeeeebebebeseeseeebennnee 62
S AR T [T AR T = 1] o TP PP P P PP PR PPPPPRPRRRTRRRN 62
A T [T BT (1 | o PP PRSP PP PPPTRR 64
LA TR =1 L= 2] U | PR 65
5.8. Radiated Restricted Band Edge MeasuremMeNt .............uuuuuuuerummmmmmmmnneinnnennnnnnnnnennnnnnns 131
o= T00 R 1 =T I 1 0 PP 131
5.8.2. TSt PrOCEAUINE USEM .......uuiiiiiiiiiiiiiiiieiiieiieieeeieeeeeeeeeeees st esaeeeebneeeeeenes 133
5.8.3. TSt SBIIINMQ .. .ttttttttttetttiteteeeeee ettt 133
S T 1T ST (1 | o PP PP PUPPPPPTPPTTR 134
oIS TR TR 1 =1 =2 U | PP 135
5.9. AC Conducted EmIiSSIONS MEaASUIMNEMIENT. .......uuuuuruuririiiinrirnniernnnrrenennesnennenennnnneneneennne 247
TR TNt 1 =T N 1 0 PP 247
S I [T AT = (1 | o PP P U PPPPTPPRTR 247
RS IR TR 1 =T L= 2] 1 | PP 248
L T @ Y [ 1§ =3 Yo ] o S 250
Appendix A - Test Setup Photograph ..o 251
Appendix B - EUT Photograph ... 252

Page Number: 4 of 252



I ‘ Report No.: 2105RSU028-U2

1. General Information
1.1. Applicant
Calix Inc.

1035 N. McDowell Blvd Petaluma, CA94954 U.S.A

1.2. Manufacturer

Calix Inc.
1035 N. McDowell Blvd Petaluma, CA94954 U.S.A

1.3. Testing Facility

X

Test Site — MRT Suzhou Laboratory

Laboratory Location (Suzhou - Wuzhong)

D8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development Zone, Suzhou, China
Laboratory Location (Suzhou - SIP)

4b Building, Liando U Valley, No0.200 Xingpu Rd., Shengpu Town, Suzhou Industrial Park, China

Laboratory Accreditations

A2LA: 3628.01 CNAS: L10551
FCC: CN1166 ISED: CNO001
VCCI: R-20025, G-20034, C-20020, T-20020

Test Site — MRT Shenzhen Laboratory

Laboratory Location (Shenzhen)

1G, Building A, Junxiangda Building, Zhongshanyuan Road West, Nanshan District, Shenzhen, China

Laboratory Accreditations

A2LA: 3628.02 CNAS: L10551
FCC: CN1284 ISED: CNO105

Test Site — MRT Taiwan Laboratory

Laboratory Location (Taiwan)

No. 38, Fuxing 2nd Rd., Guishan Dist., Taoyuan City 333, Taiwan (R.O.C.)

Laboratory Accreditations

TAF: L3261-190725
FCC: 291082, TW3261 ISED: TW3261
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1.4. Product Information

Product Name

GigaSpire BLAST

Model No.

u4 GS2028E, u4-2 GS2028E-2, u4m GM1028, udm-2 GM1028-2

Brand Name

& Calix

Wi-Fi Specification

802.11a/b/g/n/ac/ax/VHT

262007039756 (Radiated Emission & AC Line Conducted Emission)

Serial No.
262007039695 (Conducted)
Accessary
MODEL: F24L9-120200SPAU
Adapter #1 INPUT: 100-240V~50/60Hz 0.6A
OUTPUT: 12V-2A
Adapter #2 Model No.: WY-24A12R
Input Power: 100 - 240V ~ 50-60Hz, 0.6A Max
Output Power: 12.0VDC 2.0A, 24.0W
Remark:

1. Between the models, there are the same schematics design, same PCB layout and the same RF

parameters except the difference as below (Section 1.5), and only u4 GS2028E with adapter #1

was selected for test in this report.

1.5. Models Difference

Model name Difference

ud4 GS2028E, 2 LAN ports, 1 WAN port, 1 USB, 2.4G/5G Wi-Fi, external PSU
u4-2 GS2028E-2

u4m GM1028,

u4m-2 GM1028-2

1 WAN port, 2.4G/5G Wi-Fi, external PSU
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1.6. Radio Specification

For 802.11a/n-HT20/ac-VHT20/ax-HE20:
5180~5240MHz, 5745~5825MHz

For 802.11n-HT40/ac-VHT40/ax-HE40:
5190~5230MHz, 5755~5795MHz

For 802.11ac-VHT80/ax-HES8O:
5210MHz, 5775MHz

Frequency Range:

802.11a/n/ac: OFDM
802.11ax: OFDMA

Type of Modulation:

Data Rate: 802.11a: 6/9/12/18/24/36/48/54Mbps
802.11n: up to 300Mbps
802.11ac: up to 866.6Mbps

802.11ax: up to 1201Mbps

Note: For other features of this EUT, test report will be issued separately.

1.7. Working Frequencies
802.11a/n-HT20/ac-VHT20/ax-HE20

Channel Frequency Channel Frequency Channel Frequency
36 5180 MHz 40 5200 MHz 44 5220 MHz
48 5240 MHz 149 5745 MHz 153 5765 MHz
157 5785 MHz 161 5805 MHz 165 5825 MHz
802.11n-HT40/ac-VHT40/ax-HE40
Channel Frequency Channel Frequency Channel Frequency
38 5190 MHz 46 5230 MHz 151 5755 MHz
159 5795 MHz -- -- -- --
802.11ac-VHT80/ax-HEB0
Channel Frequency Channel Frequency Channel Frequency
42 5210 MHz 155 5775 MHz - -
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1.8. Antenna Details

Model name Manufacturer Tx Port Frequency Band Cable length
(MHz) (mm)
2.4G-2_PCB-LY70FC1 CHANGSHU HONGBO 2.4G Ant 0 2412~2462 70
2.4G-1_PCB-LE160FC3 TELECOMMUNICATION 24G Ant1l 2412~2462 160
TECHNOLOGY CO., LTD.
RFPCA252302IM5B301 WALSIN TECHNOLOGY 5G Ant0 5150~5850 30
RFPCA252312IM5B301 CORPORATION 5GAnt1 5150~5850 125
Antenna Type Frequency Band (MHz) Tx Paths Directional Gain (dBi)
CDD & Beamforming
2412 ~ 2462 2 5.84
5150 ~ 5350 2 5.81
PCB Antenna
5470 ~ 5725 2 5.93
5725 ~ 5850 2 5.95

Note 1: The EUT supports Cyclic Delay Diversity (CDD) and Beamforming technology, and the Beamforming
mode support 802.11ac/ax, not include 802.11a/b/g. It transmits signals that are correlated, then Directional
gain = 10 log [(10CGY20 + 10CG220 + _, + 106N20)2/NanT] dBi [Note the “20”s in the denominator of each exponent
and the square of the sum of terms; the object is to combine the signal levels coherently.

Note 2: All the messages as above are provided by manufacturer.

1.9. Antenna RF Port

Antenna RF Port

Software Control 2.4GHz RF Port 5GHz RF Port

Port

Ant O Ant 1 Ant O Ant 1

5G Ant 0+—1e]
! &
5G Ant 1+
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1.10. Test Mode

Test Mode Mode 1: Transmit by 802.11a (6Mbps) (CDD Mode)

Mode 2: Transmit by 802.11n-HT20 (MCSO0) (CDD Mode)

Mode 3: Transmit by 802.11n-HT40 (MCSO0) (CDD Mode)

Mode 4: Transmit by 802.11ac-VHT20 (MCSO0) (CDD Mode)

Mode 5: Transmit by 802.11ac-VHT40 (MCSO0) (CDD Mode)

Mode 6: Transmit by 802.11ac-VHT80 (MCSO0) (CDD Mode)

Mode 7: Transmit by 802.11ax-HE20 (MCSO0) (CDD Mode)

Mode 8: Transmit by 802.11ax-HE40 (MCSO0) (CDD Mode)

Mode 9: Transmit by 802.11ax-HE80 (MCSO0) (CDD Mode)

Mode 10: Transmit by 802.11ac-VHT20 (MCS0) (Beamforming Mode)

Mode 11: Transmit by 802.11ac-VHT40 (MCSO0) (Beamforming Mode)

Mode 12: Transmit by 802.11ac-VHT80 (MCS0) (Beamforming Mode)

Mode 13: Transmit by 802.11ax-HE20 (MCSO0) (Beamforming Mode)

Mode 14: Transmit by 802.11 ax-HE40 (MCSO0) (Beamforming Mode)

Mode 15: Transmit by 802.11ax-HE80 (MCSO0) (Beamforming Mode)
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1.11.Test System Connection Diagram

The measurement procedures and appropriate EUT setup described in the American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices (ANSI
C63.10-2013) and KDB 789033 were used in the measurement.

Connection Diagram — Radiated Emission testing (CDD mode) & AC Conducted Emissions

N 1

AC120V/60Hz

EUT

Connection Diagram — Radiated Emission testing (Beamforming mode)

— A 1
AC120V/60Hz
|T|
EUT
1\Ni-Fl
3 — B 2
Cable Type Cable Description
A |LAN Cable Non shielded, > 10m
B |LAN Cable Non shielded, 3.0m
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1.12.Test System Details

The types for all equipments, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer [Model No. Serial No. Power Cord
1 |Notebook Lenovo E431 PF-10ZRN 13/12 Non-Shielded, 1.8m
2 |Notebook Lenovo X230i N/A Non-Shielded, 1.8m
] ] ] GigaSpire
3 |[Station Device Calix N/A N/A
BLAST
4 |USB flash disk  |SanDisk Cz48 N/A N/A

1.13. Test Software

For CDD mode:
The test utility software used during testing was “Qualcomm Radio Control Tool”, and the version
was “4.0.00132.0”".

For Beamforming mode:

Conducted measurement
The test utility software used during testing was “Qualcomm Radio Control Tool”, and the version
was “4.0.00132.0".

Radiated measurement

1) Configure EUT and station device to under the normal operation.

2) Set and fix EUT’s mode, channel, and power by telnet.

3) Connect EUT with station device, run “Iperf. exe” to transmit and receive packet continuously
by station device.

Note: Final power setting please refer to operational description.

1.14. Test Environment Condition

Ambient Temperature 15°C~35°C

Relative Humidity 20%RH ~75%RH
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1.15.Duty Cycle

5GHz (NII) operation is possible in 20MHz, 40MHz and 80MHz channel bandwidths. The maximum
achievable duty cycles for all modes were determined based on measurements performed on a
spectrum analyzer in zero-span mode with RBW = 8MHz, VBW = 50MHz. The RBW and VBW were
both greater than 50/T, where T is the minimum transmission duration, and the number of sweep
points across T was greater than 100. The duty cycles are as follows:

Test Mode Duty Cycle

802.11a 92.38%
802.11n-HT20 94.26%
802.11n-HT40 85.68%
802.11ac-VHT20 94.75%
802.11ac-VHT40 85.08%
802.11ac-VHT80 94.50%
802.11ax-HE20 94.50%
802.11ax-HE40 95.50%
802.11ax-HE80 91.45%

Duty Cycle (T = Transmission Duration)

802.11a (T = 1.940ms) 802.11n-HT20 (T = 5.415ms)

T Keysight Spectrum Anslyzer - Swept 53

m
Marker 3 A 5.74500 ms Avg Type: RMS

Trig: Free Run
#Aten: 20 4B

T Keysight Spectrum Ansiyzer - Swept 54
w

Marker 3 A 2.10000 ms . Aug Type: RMS
Trig: Free Run

SelectMarker |

00 ms

Ref Offset 17
0.15 dB| ef Offset 17.5 dB

Ref 27.50 dBm

Mand __

h———

T —

:hi L

Fixedl>

Center 5.180000000 GHz ‘Span 0 Hz

ICenter 5.180000000 GHz Span 0 Hz,
#VBW 50 MHz* Sweep 30.00 ms (2001 pts)|

#VBW 50 MHz" ‘Sweep 20.00 ms (2001 pts)

SI

Properties» Properties»,

More
10f2

More
102

STATUS
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802.11n-HT40 (T = 10.650ms)

802.11ac-VHT20 (T = 5.415ms)

; Kesght Speciram Andbyzer et S
Mark 5 A 12.4250 ms . Avg Type: RMS
=== Trig: Free Run
#Atten: 20 dB

PNO: F:
IFGain:Low

Ref Offset 17.5 dB
Ref 27.50 dBm

Center 5.190000000 GHz an 0 Hz

Sp
#VBW 50 MHz* Sweep 50.00 ms 12001 pts)

I

H

SelectMarker |

Normal

usG STATUS

T Keysght Spectrom Aralyoes - Swept SA

m
Marker 3 A 5.71500 ms
P

port e Trig: Free Run
#Aten: 20 4B

Avg Type: RMS

AMKr3 5.715 ms

Ref Offset 17.5 dB 0.00 dB]

Ref 27.50 dBm

Span 0 Hz
Sweep 30.00 ms 12001 pts)|

MG STATUS.

Select Marker

Properties®

10f2

802.11ac-VHT40 (T = 10.575ms)

802.11ac-VHTS80 (T = 5.415ms)

T Ky Spectnum Aralyze - SweptSh

m
Marker 5 A 12.4250 ms

oo Trig: FreeRun

Avg Type: RMS

T Keysght Spectrum Aralyoes - Swept SA

m
Marker 3 A 5.73000 ms
P

port e Trig: Free Run

Avg Type: RMS

FCafniow __#Atten: 20 08 Select Marker #Atten: 20 dB Select Marker,
»
Ref Offset 17.5 dB § Ref Offset 17.5 4B AMkrs3 5.730 msy
Ref 27.50 dBm Ref 27.50 dBm 1.06 dBj
Normal
| e e e
Delta
R
Fixedr
I
ICenter 5.190000000 GHz Span 0 Hz, Center 5.210000000 GHz ‘Span 0 Hz
#VBW 50 MHz" Sweep 50.00 ms (2001 pts) off #VBW 50 MHz* Sweep 30.00 ms (2001 pts)|
ﬂ'_l'!l'ﬂ
-mrrm
el A
__
- 1
1
More| More|
10f2 1of2
= STaTus, s ST
802.11ax-HE20 (T = 5.415ms) 802.11ax-HE40 (T = 5.415ms)
T Ky Spectnum Aralyze - SweptSh & - Weright Spectrum Anslyoer - Swept A

m
Marker 3 A 5.73000 ms Avg Type: RMS

PNO: Fast —»— 17ig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 17.5 dB
Ref 27.50 dBm

ICenter 5.180000000 GHz

Span 0 Hz,
Sweep 30.00 ms (2001 pts)

#VBW 50 MHz"

SelectMarker |

\j

usG STATUS

Markel 3 A 5.67000 ms Avg Type: RMS

oo Trig: Free Run

IFGstntow #Atten: 20 dB

AMkr3 5.670 ms]

Ref Offset 17.5 dB 0.28 dB]

Ref 27.50 dBm

Center 5.190000000 GHz ‘Span 0 Hz

#VBW 50 MHz* Sweep 30.00 ms (2001 pts)|

MG STATUS.

Select Marker
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802.11ax-HES80 (T = 5.350ms) --

W Keysight Spectram Analyzer - Suept 51

Marker 3 A 5.85000 ms ) Avg Type: RMS o
—— Trig: Free Run
n

PNO:
IFGain:Low

ef Offset 17.5 dB
f 27.50 dBm

T

Center 5.210000000 GHz

1.16.EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and/or no modifications were made during testing.

1.17.Labeling Requirements

Per 2.1074 & 15.19; Docket 95-19
The label shall be permanently affixed at a conspicuous location on the device; instruction manual

or pamphletsupplied to the user and be readily visible to the purchaser at the time of purchase.
However, when the deviceis so small wherein placement of the label with specified statement is not
practical, only the FCC ID must be displayed on the device per Section 15.19(a)(5). Please see
attachment for FCC ID label andlabel location.
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2. Antenna Requirements

Excerpt from 815.203 of the FCC Rules/Regulations:

“An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by theresponsible party can be used with the device. The use of a permanently attached
antenna or of an antennathat uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with theprovisions of this section.”

® The antenna of the device is permanently attached.
® There are no provisions for connection to an external antenna.

Conclusion:
The unit complies with the requirement of §15.203.
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3. Test Equipment Calibration Date

Conducted Emissions - SR2

Instrument Manufacturer Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR3 MRTSUEO06185 |1 year 2021/01/18
Two-Line V-Network R&S ENV 216 MRTSUE06002 |1 year 2021/06/11
Two-Line V-Network R&S ENV 216 MRTSUEO6003 |1 year 2021/06/11
Thermal Hygrometer testo 608-H1 MRTSUE06404 |1 year 2021/07/26
Radiated Emissions - AC1

Instrument Manufacturer  |Type No. Asset No. Cali. Interval |Cali. Due Date
EMI Test Receiver R&S ESR7 MRTSUEO06001 |1 year 2021/01/18
PXA Signal Analyzer Keysight 9030B MRTSUEO06395 |1 year 2020/09/03
Loop Antenna Schwarzbeck FMZB 1519 MRTSUEO06025 |1 year 2020/11/13
Bilog Period Antenna Schwarzbeck  |VULB 9168 MRTSUE06172 |1 year 2021/04/03
Broad Band Horn Antenna  |Schwarzbeck BBHA 9120D |MRTSUEO06023 |1 year 2020/10/13
Broad Band Horn Antenna  |Schwarzbeck BBHA 9170 MRTSUEO06597 |1 year 2020/12/17
Microwave System Amplifier |Agilent 83017A MRTSUE06076 |1 year 2020/11/15
Preamplifier Schwarzbeck BBV 9721 MRTSUE06121 |1 year 2021/06/11
Thermal Hygrometer testo 608-H1 MRTSUE06403 |1 year 2021/07/26
Anechoic Chamber TDK Chamber-AC1 |MRTSUE06212 |1 year 2021/04/30
Radiated Emission - AC2

Instrument Manufacturer Type No. Asset No. Cali. Interval |Cali. Due Date
MXE EMI Receiver Keysight N9038A MRTSUEO06125 |1 year 2021/07/02
Loop Antenna Schwarzbeck FMZB 1519 MRTSUEO06025 |1 year 2020/11/13
Bilog Period Antenna Schwarzbeck VULB 9162 MRTSUEO06022 |1 year 2020/10/13
Horn Antenna Schwarzbeck BBHA9120D |MRTSUEO06171 |1 year 2020/10/27
Broad Band Horn Antenna  |Schwarzbeck BBHA 9170 MRTSUEO06597 |1 year 2020/12/17
Broadband Coaxial

Preamplifier Schwarzbeck BBV 9718 MRTSUEO06176 |1 year 2020/11/15
Preamplifier Schwarzbeck BBV 9721 MRTSUEO06121 |1 year 2021/06/11
Temperature/Humidity Meter |Minggao ETH529 MRTSUEO06170 |1 year 2020/12/15
Anechoic Chamber RIKEN Chamber-AC2 |MRTSUE06213 |1 year 2021/04/30
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Conducted Test Equipment - TR3

Instrument Manufacturer Type No. Asset No. Cali. Interval |Cali. Due Date
EXA Signal Analyzer Agilent N9020A MRTSUEO06106 |1 year 2021/04/14
EXA Signal Analyzer Keysight N9010B MRTSUEO06452 |1 year 2021/01/08
Signal Analyzer R&S FSV40 MRTSUE06218 |1 year 2021/04/14
Power Meter Agilent U2021XA MRTSUEO06030 |1 year 2020/11/18
USB wideband power sensor|Keysight U2021XA MRTSUEQ06446 |1 year 2021/06/11
USB wideband power sensor|Keysight U2021XA MRTSUEQ06447 |1 year 2021/06/11
Bluetooth Test Set Anritsu MT8852B-042 |MRTSUEO06389 |1 year 2021/06/11
Audio Analyzer Agilent u8903B MRTSUEO06143 |1 year 2021/06/11
Modulation Analyzer HP 8901A MRTSUEO06098 |1 year 2020/10/10
Wideband Radio

Communication Tester R&S CMW 500 MRTSUE06243 |1 year 2020/11/07
DC Power Supply GWINSTEK DPS-3303C MRTSUEO06064 |N/A N/A
Attenuator MVE 6dB MRTSUEO06534 |1 year 2020/12/12
Attenuator MVE 10dB MRTSUEO06543 |1 year 2020/12/12
Temperature & Humidity

Chamber BAOYT BYH-150CL MRTSUEO6051 |1 year 2020/11/07
Thermohygrometer testo 608-H1 MRTSUEO06401 |1 year 2021/07/26
Software Version Function

EMI Software V3 EMI Test Software
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4. Measurement Uncertainty

Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

Conducted Emission Measurement

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
9kHz~150kHz: 3.74dB
150kHz~30MHz: 3.44dB

Radiated Disturbance

Measurement Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
Horizontal:

9KHz~300MHz: 5.04dB

300MHz~1GHz: 4.95dB

1GHz~6GHz: 6.40dB

Vertical:

9KHz~300MHz: 5.24dB

300MHz~1GHz: 6.03dB

1GHz~40GHz: 6.40dB

Spurious Emissions, Conducted

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 0.78dB

Output Power

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 1.13dB

Power Spectrum Density

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 1.15dB

Occupied Bandwidth

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 0.28%
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5. Test Result

5.1. Summary

FCC Test Description Test Limit Test Test Reference
Section(s) Condition Result
15.407(a) 26dB Bandwidth N/A Pass Section 5.2
15.407(e) 6dB Bandwidth = 500kHz Pass Section 5.3
15.407(a)(1)(ii), | Maximum Conducted
Refer to Section 5.4 Pass Section 5.4
3) Output Power Conducted
15.407(a)(1)(ii), | Peak Power Spectral ] )
_ Refer to Section 5.5 Pass | Section 5.5
(3), (5) Density
15.407(g) Frequency Stability + 20 ppm Pass Section 5.6
15.407(b)(2), ) o ]
i Undesirable Emissions | Refer to Section 5.7 Pass
(3), ()
General Field Strength Emissions in restricted ] Section 5.7
15.205, 15.209 o _ Radiated
Limits (Restricted Bands | bands must meet the & 5.8
15.407(b)(7), ) o ) o _ Pass
®), (9) and Radiated Emission | radiated limits detailed
’ Limits) in15.209
AC Conducted _
o o Line )
15.207 Emissions < FCC 15.207 limits Pass Section 5.9
Conducted
150kHz - 30MHz
Notes:

1) The analyzer plots shown in this section were all taken with a correction table loaded into the analyzer.

The correction table was used to account for the losses of the cables and attenuators used as part of the

system to connect the EUT to the analyzer at all frequencies of interest.

2) Output power test was verified over all data rates of each mode (data refers to operational description),

and then choose the maximum power output (low data rate) for final test of each channel.

3) For radiated emission test, every axis (X, Y, Z) was also verified. The test results shown in the following

sections represent the worst-case emissions.

4) Test Items “26dB Bandwidth” & “6dB Bandwidth” showed the worst test data in this report.

5) EUT supports one configuration only in 802.11ax full RU mode, i.e. 242 tone in 11ax-HE20, 484 tone in

11ax-HE40 and 996 tone in 11ax-HES8O.
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5.2. 26dB Bandwidth Measurement

5.2.1.Test Limit

N/A

5.2.2.Test Procedure used

KDB 789033 D02v02r01 - Section C.1

5.2.3.Test Setting

1. The analyzers’ automatic bandwidth measurement capability was used to perform the 26dB

bandwidth measurement. The “X” dB bandwidth parameter was set to X = 26. The automatic

bandwidth measurement function also has the capability of simultaneously measuring the 99%

occupied bandwidth. The bandwidth measurement was not influenced by any intermediated

power nulls in the fundamental emission.

RBW = approximately 1% of the emission bandwidth.

2

3. VBW = 3xRBW.
4. Detector = Peak.
5

Trace mode = max hold.

5.2.4.Test Setup

Spectrum Analyzer

attenuator

EUT
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5.2.5.Test Result

Product GigaSpire BLAST Test Engineer Yuri Li
Test Date 2020/07/08 Test Site TR3
Test Mode Data Rate/ | Channel No. Frequency | 26dB Bandwidth | 99% Bandwidth
MCS (MHz) (MHz) (MHz)
AntO/Ant0+1
802.11a 6Mbps 36 5180 19.46 16.34
802.11a 6Mbps 44 5220 19.64 16.32
802.11a 6Mbps 48 5240 19.80 16.32
802.11a 6Mbps 149 5745 20.02 16.35
802.11a 6Mbps 157 5785 19.75 16.35
802.11a 6Mbps 165 5825 19.56 16.33
802.11n-HT20 MCSO0 36 5180 20.64 17.52
802.11n-HT20 MCSO0 44 5220 20.33 17.54
802.11n-HT20 MCSO0 48 5240 20.83 17.54
802.11n-HT20 MCSO0 149 5745 20.55 17.54
802.11n-HT20 MCSO0 157 5785 20.14 17.54
802.11n-HT20 MCSO0 165 5825 20.32 17.53
802.11n-HT40 MCSO0 38 5190 40.60 36.08
802.11n-HT40 MCSO0 46 5230 39.94 36.12
802.11n-HT40 MCSO0 151 5755 39.88 36.16
802.11n-HT40 MCSO0 159 5795 40.66 36.07
802.11ac-VHT20 MCSO0 36 5180 20.11 17.52
802.11ac-VHT20 MCSO0 44 5220 20.39 17.54
802.11ac-VHT20 MCSO0 48 5240 20.34 17.53
802.11ac-VHT20 MCSO0 149 5745 20.08 17.52
802.11ac-VHT20 MCSO0 157 5785 20.81 17.51
802.11ac-VHT20 MCSO0 165 5825 19.89 17.51
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Test Mode Data Rate/ | Channel No. Frequency | 26dB Bandwidth | 99% Bandwidth
MCS (MHz) (MHz) (MHz)
AntO/Ant0+1
802.11ac-VHT40 MCSO 38 5190 40.62 36.09
802.11ac-VHT40 MCSO 46 5230 39.66 36.05
802.11ac-VHT40 MCSO0 151 5755 40.67 36.12
802.11ac-VHT40 MCSO 159 5795 40.63 36.10
802.11ac-VHTS80 MCSO0 42 5210 81.79 75.45
802.11ac-VHTS80 MCSO0 155 5775 81.47 75.38
802.11ax-HE20 MCSO 36 5180 20.96 18.87
802.11ax-HE20 MCSO0 44 5220 21.06 18.85
802.11ax-HE20 MCSO0 48 5240 21.04 18.88
802.11ax-HE20 MCSO0 149 5745 20.93 18.81
802.11ax-HE20 MCSO0 157 5785 20.93 18.81
802.11ax-HE20 MCSO0 165 5825 20.30 18.81
802.11ax-HE40 MCSO0 38 5190 40.57 37.74
802.11ax-HE40 MCSO0 46 5230 40.33 37.70
802.11ax-HE40 MCSO0 151 5755 40.80 37.82
802.11ax-HE40 MCSO0 159 5795 40.64 37.75
802.11ax-HE80 MCSO0 42 5210 81.95 77.09
802.11ax-HEB80 MCSO 155 5775 81.57 77.06
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802.11a 26dB Bandwidth & 99% Bandwidth - Ant 0/ Ant 0 + 1

Channel 36 (5180MHz)

Channel 44 (5220MHz)

T Koot Spectum Andyee - Occued 00 =
» .

Center Freq 5.180000000 GHz

Avg|Hold:> 1071

Ref Offset 215 dB
Ref 30.00 dBm

Center 5.18 GHz

H#Res BW 220 kHz #VBW 680 kHz Sweep 1ms|

Total Power 30.2 dBm

Occupied Bandwidth

16.346 MHz
13.005 kHz
19.46 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

T Fersght Spectum Anshes - Occupd W

= NSE-INT a
Center Freq 5.220000000 GHz Center Freq: 5.220000000 GHz
i AvglH

Ref Offset 215 dB
Ref 30.00 dBm

Center 5.22 GHz

#Res BW 220 kHz #VBW 680 kHz

Total Power

Occupied Bandwidth

16.320 MHz
21.163 kHz
19.64 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

d:>101

99.00 %
-26.00 dB

Channel 48 (5240MHz)

Channel 149 (5745MHz)

T Koot Spectum Andyae - Occued 00 =

=] 07:13:52 PM ul 0, —

Center Freq 5.240000000 GHz Center Freq Radio Std: None
n: 20 dB

! &
240000000 GHz
Ra TS

Ref Offset 21.5 dB
Ref 30.00 dBm

Center Freq|
5.240000000 GHz,

Center 5.24 GHz

H#Res BW 220 kHz #VBW 680 kHz Sweep 1ms|

Total Power 30.3 dBm

Occupied Bandwidth

16.323 MHz
25.389 kHz
19.80 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

T Feroght Spectum Anshyes - Occupd W

m iSE I A
Center Freq 5.745000000 GHz $!m!r Fm'ﬁflm&nu::z

rig: Free Ru
#Atten: 20 9B

Ref Offset 215 dB
Ref 30.00 dBm

Center 5.745 GHz

#Res BW 220 kHz #VBW 680 kHz

Total Power

Occupied Bandwidth

16.352 MHz
11.286 kHz
20.02 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

2:13 PM Il 0
Radio Std: None
d:> 101

Radio BTS

99.00 %
-26.00 dB

'STATUS.

Frequency

Center Freq
5.745000000 GHz

Channel 157 (5785MHz)

Channel 165 (5825MHz)

T ey Spectum Aralyze - Occuped B =

o 436101 08, 202
Center Freq 5.785000000 GHz G

&

nter Freq: 5.785000000 GHz Std: None
Trig: Free Run
#AFGain:Low B

AvglHol

Ref Offset 21.5 dB
Ref 30.00 dBm

Center Freq|
5.785000000 GHz,

Center 5.785 GHz

H#Res BW 220 kHz #VBW 680 kHz Sweep 1ms|

Total Power 31.5 dBm

Occupied Bandwidth

16.354 MHz
13.720 kHz
19.75 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

T Keyght Spectrum Aralyoes - Occupied W

w
Center Freq 5.825000000 GHz G

Trig: Free Run
B

er Freq: 5.825000000 GH:
AvglH

Ref Offset 215 dB
Ref 30.00 dBm

Center 5.825 GHz

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power
16.328 MHz

18.438 kHz
19.56 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

A

07:33:45 PM u 08, 2020
Radio Std: None
d:> 101

Radio BTS

Sweep 1ms)

29.9 dBm

99.00 %
-26.00 dB

'STATUS.

Frequency

Center Freq
5825000000 GHz
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802.11n-HT20 26dB Bandwidth & 99% Bandwidth - Ant 0/ Ant 0 + 1

Channel 36 (5180MHz) Channel 44 (5220MHz)

T Keraght Spectram Ansiasr - Occuped T e B Fepaght Spestrum Aralyze - Dccuped D0 =

[ 50 A W Py
Center Freq 5.220000000 GHz Center Freq: 5.220000000 GHz B Frequency
Tri Avg|Hold:> 101

[

07:18:06 P Jul 08,

NS AN Aicn
Center Freq 5.180000000 GHz AT - Radio Std: None
vglHold:» 10/

Ref Offset 215 dB
Ref 30.00 dBm

Ref Offset 215 dB
Ref 30.00 dBm

Center 5.18 GHz
H#Res BW 220 kHz #VBW 680 kHz Sweep 1ms|

Center 5.22 GHz
#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 31.5 dBm
17.519 MHz

Transmit Freq Error 15.279 kHz OBW Power 99.00 %

x dB Bandwidth 20.64 MHz xdB -26.00 dB

Occupied Bandwidth Total Power

17.541 MHz
Transmit Freq Error 18.159 kHz OBW Power 99.00 %
x dB Bandwidth 20.33 MHz xdB -26.00 dB

Channel 48 (5240MHz) Channel 149 (5745MHz)

T oyt Spectum Andyas - Occuped W =5 ] | N e ipetum Ansyee - Dccuped W =]
7 ; =T y. 07:14:48 Pl 08, 2020 u =T AALGHOF[07:36:15 PHL0
Center Freq 5.240000000 GHz Center Freq: 5.240000000 GHz Radia Std: None s Center Freq 5.745000000 GHz Center Freq: 5745000000 GHz Radio Std: None i
Trig: Free Rus Avg|Hold:>101
n: 20 dB Rax TS #Atten: 20 dB Radio BTS

Ref Offset 21.5 dB
Ref 30.00 dBm

Ref Offset 215 dB
Ref 30.00 dBm

Center Freq|
5.240000000 GHz,

Center Freq
5.745000000 GHz

Center 5.24 GHz
H#Res BW 220 kHz #VBW 680 kHz Sweep 1ms|

Center 5.745 GHz
#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 29.5 dBm
17.543 MHz

Transmit Freq Error 18.947 kHz OBW Power 99.00 %

x dB Bandwidth 20.83 MHz xdB -26.00 dB

Occupied Bandwidth Total Power

17.537 MHz
Transmit Freq Error 11.135 kHz OBW Power 99.00 %
x dB Bandwidth 20.55 MHz xdB -26.00 dB

5 w 'STATUS.

Channel 157 (5785MHz) Channel 165 (5825MHz)

T Keysight Spectnum Anyzer Gecupied B =2 ] T Keysight Spectrum Anshyzer - Occupied B ST s
£l . 30 £ Jul 08, 2021 [l A 07:34:50 PH ul 08, 2020 E
Center Freq 5.785000000 GHz Center Freq: 5785000000 GHz Std: None Center Freq 5.825000000 GHz Center Freq: 5.825000000 GH: Radio Std: None requency
Trig: Free Run AvglHol Trig: Free Run Avg|Hold:> 101
#AFGain:Low 0 6B B Radio BTS

Ref Offset 21.5 dB
Ref 30.00 dBm

Ref Offset 215 dB
Ref 30.00 dBm

Center Freq|
5.785000000 GHz,

Center Freq
5825000000 GHz

Center 5.785 GHz
H#Res BW 220 kHz #VBW 680 kHz Sweep 1ms|

Center 5.825 GHz
HRes BW 220 kHz #VBW 680 kHz Sweep 1ms)

Occupied Bandwidth Total Power 31.2 dBm
17 MHz

Transmit Freq Error 5.945 kHz OBW Power 99.00 %

x dB Bandwidth 20.14 MHz x dB -26.00 dB

Occupied Bandwidth Total Power 29.5 dBm
17.534 MHz

Transmit Freq Error 15.462 kHz OBW Power 99.00 %

x dB Bandwidth 20.32 MHz x dB -26.00 dB

'STATUS.
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802.11n-HT40 26dB Bandwidth & 99% Bandwidth - Ant0/Ant 0 + 1

Channel 38 (5190MHz)

Channel 46 (5230MHz)

T Keysight spectrum Ansiyzes - Occupeed B

. A
Center Freq 5.190000000 GHz Center Freq: 5.150000000 GHz
Free Rur Avgl or

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.19 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Total Power

Occupied Bandwidth

36.082 MHz
58.910 kHz
40.60 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

(08:55:00 PM Jul 08, 2020
Radio Std: None

Sweep 1ms)

99.00 %
-26.00 dB

T Keysight Spectum Ansyzes - Occupeed 610

—r Y
Center Freq 5.230000000 GHz C!mn; Fr!; 5.230000000 GHz
ree Rur

AvgHold:>

Ref Offset 21.5 dB
Ref 30.00 dBm

B

v
Lpmald

Center 5.23 GHz
#Res BW 430 kHz

Span 80 MHz|

#VBW 1.3 MHz Sweep 1ms|

Occupied Bandwidth Total Power
36.122 MHz
74.086 kHz

39.94 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 151 (5755MHz)

Channel 159 (5795MHz)

T Keysightspectrum Ansiyzes - Occupeed B

Center Freq 5.755000000 GHz Center Freq: 5.755000000 GHz
ree Ry AvglHol
dB

Ref Offset 21.5 dB
Ref 30.00 dBm

sy SR

L

Center 5.755 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Total Power

Occupied Bandwidth

36.156 MHz
64.644 kHz
39.88 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

08:59:26 PM Jul 08, 2020

Radio Std: None

Radio TS

Sweep 1ms)

99.00 %
-26.00 dB

Frequency

Center Freq|
5.755000000 GHz|

T Keyoight Spectrum Ansiyzes - Occupeed BV
NEE.IK A 05:02:37 PM Ju 08, 2020
Center Freq 5.795000000 GHz Center Freq: 5.795000000 GHz Radio Std: None
AvglHold:>10/

R TS

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.795 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Total Power 29.9 dBm

Occupied Bandwidth

36.069 MHz
46.682 kHz
40.66 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Frequency

Center Freq|
5.795000000 GHz|
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802.11ac-VHT20 26dB Bandwidth & 99% Bandwidth - Ant 0 / Ant 0 + 1

Channel 36 (5180MHz)

Channel 44 (5220MHz)

T Fepight Spectum Anshyes - Occupesd W

o . A
Center Freq 5.180000000 GHz Center Freq: 5.180000000 GHz
ig: Free Run AvglHol

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.18 GHz
#Res BW 220 kHz

Occupied Bandwidth

#VBW 680 kHz

Total Power

17.521 MHz

Transmit Freq Error
x dB Bandwidth

23.417 kHz
20.11 MHz

OBW Power
xdB

07:22:56 PM ul 08,

Radio Std: None

99.00 %
-26.00 dB

Frequency

T Koot Spectrum Anshyse - Occupeed 8

B Ty A
Center Freq 5.220000000 GHz Center Freq: 5220000000 GHz
Free Rur AvglH

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.22 GHz

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power
17.546 MHz
28.961 kHz

20.39 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Frequency

30.0 dBm

99.00 %
-26.00 dB

Channel 48 (5240MHz)

Channel 149 (5745MHz)

T eyt Spectrum Anshyze - Occupeed 89

o — 7
Center Freq 5.240000000 GHz Center Freq: 5.240000000 GHz
ree Ru AvglHol
dB

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.24 GHz
#Res BW 220 kHz

Occupied Bandwidth

#VBW 680 kHz

Total Power

17.532 MHz

Transmit Freq Error
x dB Bandwidth

31.712 kHz
20.34 MHz

OBW Power
xdB

07:24:31 PM Jul 08, 2620

Radio Std: None

Radio BTS

Sweep 1ms)

30.3 dBm

99.00 %
-26.00 dB

Frequency

CenterFreq
5240000000 GHz

T Koot Spectrum Anslyse - Occupeed 89

& — 7
Center Freq 5.745000000 GHz Center Freq: 5.745000000 GHz
ee Rur AvglHold:>10

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.745 GHz

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power
17.519 MHz
14.631 kHz

20.08 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

55 PMul 08, 2

Radio Std: None Frequency

R TS

CenterFreq
5.745000000 GHz

31.6 dBm

99.00 %
-26.00 dB

Channel 157 (5785MHz)

Channel 165 (5825MHz)

T Keysght Spectrum Aralyoes - Occupied B

w
Center Freq 5.785000000 GHz c

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.785 GHz
#Res BW 220 kHz
Occupied Bandwidth
17
Transmit Freq Error
x dB Bandwidth

A
r Freq: 6.785000000 GHz

#VBW 680 kHz

Total Power

9 MHz
-2.945 kHz
20.81 MHz

‘OBW Power
xdB

07:37:39 PM ul 08, 2020
Radio Std: None

Radio BTS

Sweep 1ms)

31.2 dBm

99.00 %
-26.00 dB

Erequency

CenterFreq
5.785000000 GHz

T eyt Spectrum Aralyoes - Occupied B
w

Freg 5.825000000 GHz Freq: 6826000000 GH:

e Run AvglH
20 4B

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.825 GHz

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power
17.512 MHz

5.791 kHz
19.89 MHz

‘OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

40 M Jul 08, 2020
Std: None

CenterFreq
5825000000 GHz

Sweep 1ms|

99.00 %
-26.00 dB
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802.11ac-VHT40 26dB Bandwidth & 99% Bandwidth - Ant 0 / Ant 0 + 1

Channel 38 (5190MHz)

Channel 46 (5230MHz)

T Keyaght Spectram Analyzes - Occupeed BV
1]

Ref Offset 21.5 dB
Ref 30.00 dBm

et b | g
¥

AP P

Center 5.19 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power
36.090 MHz
67.058 kHz

40.62 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

. A
Center Freq 5.190000000 GHz Center Freq: 5.150000000 GHz
ig: Free Run AvglHol

09:05:23 PM ul 08,
Radio Std: None

99.00 %
-26.00 dB

B Keynight Spectrum Ansyzer - Occupeed BW
[

Ref Offset 21.5 dB
Ref 30.00 dBm

PR

Center 5.23 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Total Power

Occupied Bandwidth

36.049 MHz
85.417 kHz
39.66 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Ty A
Center Freq 5.230000000 GHz Center Freq: 5230000000 GHz
Free Rur AvglH

AR

- ’
Ao,

99.00 %
-26.00 dB

Frequency

Channel 151 (5755MHz)

Channel 159 (5795MHz)

B Keysight Spectrum Ansiyzer - Occupeed BW
[

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.755 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power
36.124 MHz
61.023 kHz

40.67 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

— 75
Center Freq 5.755000000 GHz Center Freq: 5.755000000 GHz
ree Ru AvglHol
dB

05:11:20 PM Jul 08, 2620
Radio Std: None

Radio BTS

Sweep 1ms)

32.2 dBm

99.00 %
-26.00 dB

Frequency

Center Freq
5.755000000 GHz

B Keynight Spectrum Ansyzer - Occupeed BW
[

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.795 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Total Power

Occupied Bandwidth

36.103 MHz
48.386 kHz
40.63 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

— 75
Center Freq 5.795000000 GHz Center Freq: 5.735000000 GHz
ee Rur AvglHold:>10

05:12:21 PM Jul 08,2
Radio Std: None

R TS

iy

31.4 dBm

99.00 %
-26.00 dB

Frequency

Center Freq
5.795000000 GHz

802.11ac-VHT80 26dB Bandwidth

& 99% Bandwidth - Ant 0/ Ant O + 1

Channel 42 (5210MHz)

Channel 155 (5775MHz)

T Keysght Spectrum Aralyoes - Occupied B
w

&
Center Freq 5.210000000 GHz Center Freq: 6.210000000 GHz
dB

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.21 GHz

#Res BW 820 kHz #VBW 2.7 MHz

Occupied Bandwidth Total Power
75.446 MHz

166.49 kHz
81.79 MHz

Transmit Freq Error
x dB Bandwidth

‘OBW Power
xdB

09:25:27 PM ul 08, 2020
Radio Std: None

Radio BTS

Span 160 MHz|
Sweep 1ms|

27.3 dBm

99.00 %
-26.00 dB

Erequency

Center Freq
5210000000 GHz

T eyt Spectrum Aralyoes - Occupied B
w

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.775 GHz

#Res BW 820 kHz #VBW 2.7 MHz

Occupied Bandwidth Total Power
75.377 MHz

107.75 kHz
81.47 MHz

‘OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

&
Center Freq 5.775000000 GHz Center ';:-; 6776000000 GHz 0

00:28:11 BM Jul 08, 2020
Radio Std: None

Radio TS

Span 160 MHz|
Sweep 1ms|

30.0 dBm

99.00 %
-26.00 dB

Erequency

Center Freq
6.775000000 GHz
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802.11ax-HE20 26dB Bandwidth & 99% Bandwidth - Ant 0/ Ant 0 + 1

Channel 36 (5180MHz)

Channel 44 (5220MHz)

T Fepight Spectum Anshyes - Occupesd W

[ NSE I} AIGh
Center Freq 5.180000000 GHz Center Freq: 5.180000000 GHz
ig: Free Run AvglHold:>1011

07:27:28 PM Jul 08,

Radio Std: None

Ref Offset 21.5 dB
Ref 30.00 dBm

it

Center 5.18 GHz

#Res BW 220 kHz #VBW 680 kHz

Total Power

Occupied Bandwidth

18.871 MHz
1.191 kHz
20.96 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

T Koot Spectrum Anshyse - Occupeed 8 =T s

=] NSEIN Aicn
Center Freq 5.220000000 GHz Center Freq: 5220000000 GHz
Free Ru AvglHold:>10

Ref Offset 21.5 dB
Ref 30.00 dBm

Lot i

Center 5.22 GHz

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 30.9 dBm

18.847 MHz
34.558 kHz
21.06 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 48 (5240MHz)

Channel 149 (5745MHz)

B Keysight Spectium Anslyos - Dccupd BV
m NSE:IN AALIGN OFF __[07:25:27 PMJul 08, 202t
Center Freq 5.240000000 GHz Center Freq: 5.240000000 GHz Radio Std: None
ree Ru AvglHol
dB Radio BTS

Ref Offset 21.5 dB
Ref 30.00 dBm

R

Center 5.24 GHz

#Res BW 220 kHz #VBW 680 kHz

Total Power

Occupied Bandwidth

18.884 MHz
27.311 kHz
21.04 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Frequency

CenterFreq
5240000000 GHz

T Keysight Spectrum Anshyzer - Occupeed B9 = =]
e h [ Ao 07:42:13 PM Jul 08, 2
Center Freq 5.745000000 GHz Center Freq: 5.745000000 GHz Radio Std: None Frequency
ee Rur AvglHold:>10
R TS

Ref Offset 21.5 dB
Ref 30.00 dBm

CenterFreq
5.745000000 GHz

Pl
A

Center 5.745 GHz

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 32.2 dBm

18.812 MHz
4.282 kHz
20.93 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 157 (5785MHz)

Channel 165 (5825MHz)

T Keysght Spectrum Aralyoes - Occupied B

w
Center Freq 5.785000000 GHz c

A 07:40:54 W ul 08, 2020
r Freq: 6.785000000 GHz Radio Std: None
Radio BTS

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.785 GHz

#Res BW 220 kHz #VBW 680 kHz

Total Power 32.1 dBm

Occupied Bandwidth

18.805 MHz
14.463 kHz
20.93 MHz

‘OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

Erequency

CenterFreq
5.785000000 GHz

T eyt Spectrum Aralyoes - Occupied B =T s
w

& 58 PM Jul 08, 2020 E
Freq: 6.825000000 GH: td: None Toquency
e Run AvglH

208 TS

Freg 5.825000000 GHz

Ref Offset 21.5 dB
Ref 30.00 dBm

CenterFreq
5825000000 GHz

Center 5.825 GHz

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 30.1 dBm

18.814 MHz
10.541 kHz
20.30 MHz

‘OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB
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802.11ax-HE40 26dB Bandwidth & 99% Bandwidth - Ant 0/ Ant 0 + 1

Channel 38 (5190MHz)

Channel 46 (5230MHz)

T Keyaght Spectram Analyzes - Occupeed BV
1]

. A
Center Freq 5.190000000 GHz Center Freq: 5.150000000 GHz
ig: Free Run AvglHol

05:16:32 PM Jul 08,
Radio Std: None
>1001

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.19 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power
37.743 MHz
43.502 kHz

40.57 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

B Keynight Spectrum Ansyzer - Occupeed BW = [==3

e 06:18:18 PM Jul 08, 2 T

= 7 T8
Center Freq 5.230000000 GHz Center Freq: 5.230000000 GHz Radio Std: N
Free Rur AvglHold:>10

R:

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.23 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Total Power 30.8 dBm

Occupied Bandwidth
37.699 MHz
40.240 kHz

40.33 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 151 (5755MHz)

Channel 159 (5795MHz)

B Keysight Spectrum Ansiyzer - Occupeed BW
[

— 75
Center Freq 5.755000000 GHz Center Freq: 5.755000000 GHz
ree Ru AvglHol
dB

08:14:30 PM Jul 08, 2620
Radio Std: None

BTS

Ref Offset 21.5 dB
Ref 30.00 dBm

Center 5.755 GHz

HRes BW 430 kHz #VBW 1.3 MHz Sweep 1ms)

Occupied Bandwidth Total Power 32.8 dBm

37.817 MHz
77.054 kHz
40.80 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

Frequency

Center Freq
5.755000000 GHz

B Keynight Spectrum Ansyzer - Occupeed BW = [==3

B 43 PMul 08, 2 T

— A T
Center Freq 5.795000000 GHz Center Freq: 5.795000000 GHz Radio Std: None
ee Rur AvglHold:>10

R TS

Ref Offset 21.5 dB
Ref 30.00 dBm

Center Freq
5.795000000 GHz

Center 5.795 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Total Power 32.5 dBm

Occupied Bandwidth
37.752 MHz
44.550 kHz

40.64 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

802.11ax-HE80 26dB Bandwidth & 99% Bandwidth - Ant0/Ant 0 + 1

Channel 42 (5210MHz)

Channel 155 (5775MHz)

T Keysght Spectrum Aralyoes - Occupied B
w A 59:33:29 P 08, 2020

Center Freq 5.210000000 GHz Center Freq: 5.210000000 GHz Radio Std: None
dB

Radio BTS

Ref Offset 21.5 dB
Ref 30.00 dBm

oot it

Center 5.21 GHz
#Res BW 820 kHz

#VBW 2.7 MHz

Span 160 MHz|
Sweep 1ms|

Erequency

Center Freq
5210000000 GHz

T Keysight Spectrum Anshyzer - Occupicd O ==
|} & 09:29:26 PM Jul 08, 2020 E
Center Freq 5.775000000 GHz Center Freq: 6.776000000 GHz Radio Std: None requency
ee Ry
Radio TS

Ref Offset 21.5 dB
Ref 30.00 dBm

Center Freq
6.775000000 GHz

Center 5.775 GHz
#Res BW 820 kHz

#VBW 2.7 MHz

Occupied Bandwidth Total Power
77.090 MHz

131.34 kHz
81.95 MHz

Transmit Freq Error
x dB Bandwidth

‘OBW Power
xdB

27.3 dBm Occupied Bandwidth Total Power

77.062 MHz
130.79 kHz
81.57 MHz

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

‘OBW Power
xdB

Span 160 MHz|
Sweep 1ms|

30.1 dBm

99.00 %
-26.00 dB
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5.3. 6dB Bandwidth Measurement

5.3.1.Test Limit

The minimum 6dBbandwidth shall be at least 500 kHz.
5.3.2.Test Procedure used

KDB 789033 D02v02r01 - Section C.2

5.3.3.Test Setting

Set center frequency to the nominal EUT channel center frequency.
RBW = 100 kHz.

VBW = 3 x RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

© N o g > W N PF

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 relative to the maximum level measured in the fundamental emission.

5.3.4.Test Setup

Spectrum Analyzer

—

attenuator

EUT

Page Number: 30 of 252



M/‘ Report No.: 2105RSU028-U2

5.3.5.Test Result

Product GigaSpire BLAST Test Engineer Yuri Li
Test Date 2020/07/10 Test Site TR3
Test Mode Data Rate/ | Channel No. | Frequency | 6dB Bandwidth Limit Result
MCS (MHz) (MHz) (MHz)
AntO/Ant0+1
802.11a 6Mbps 149 5745 16.40 205 Pass
802.11a 6Mbps 157 5785 16.07 205 Pass
802.11a 6Mbps 165 5825 16.42 205 Pass
802.11n-HT20 MCSO0 149 5745 17.42 205 Pass
802.11n-HT20 MCSO0 157 5785 17.55 205 Pass
802.11n-HT20 MCSO 165 5825 16.28 205 Pass
802.11n-HT40 MCSO0 151 5755 36.35 205 Pass
802.11n-HT40 MCSO0 159 5795 36.40 205 Pass
802.11ac-VHT20 MCSO0 149 5745 17.65 205 Pass
802.11ac-VHT20 MCSO 157 5785 17.38 205 Pass
802.11ac-VHT20 MCSO 165 5825 17.59 205 Pass
802.11ac-VHT40 MCSO 151 5755 36.40 205 Pass
802.11ac-VHT40 MCSO0 159 5795 36.40 205 Pass
802.11ac-VHTS80 MCSO0 155 5775 73.90 205 Pass
802.11ax-HE20 MCSO0 149 5745 16.33 205 Pass
802.11ax-HE20 MCSO0 157 5785 18.91 205 Pass
802.11ax-HE20 MCSO 165 5825 19.04 205 Pass
802.11ax-HE40 MCSO 151 5755 37.98 205 Pass
802.11ax-HE40 MCSO0 159 5795 37.99 205 Pass
802.11ax-HE80 MCSO0 155 5775 70.77 >0.5 Pass
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802.11a 6dB Bandwidth - Ant 0 / Ant 0 + 1

Channel 149 (5745MHz)

KEYSIGHT Ineut F‘f

00 Tiig. Fiee Run
= lo: OF

i
On  Freamp OFF

Freq Ref int WIF Gain | ow

#Video BW 300.00 kHz
Sweep 3.87 ms (2001 pts)

upied Ban

Total Power
Transmit Free Ere BW Pawier
X dB Bandwidih

20d0

inpulZ 5041 s
G o mp. OF

Tiig. Fies Run
Cals: OF

Cosreciion:
Freq Ref Int (S

Ref Value 20.00 dBm

Center 5.82500 GHz
[#Res BW 100.00 kHz

#Video BW 300.00 kHz

s
Sweep 3.87 ms (2001 pts)

Total Power

it Freq Ear
x 0B Bandwidih

OBW Pawer

KEYSIGHT Ineul R=
RL L

p
p— o

Center 5.78500 GHz
[#Res BW 100.00 kHz

upied Ban

Transmit Freq Eror
xdB Bandwidih

off Freq Ref Int (5) 4

Channel 157 (5785MHz)

It B Tilg. Fioe Run
On  Preamp OFF lo: Off
i | ove

CF Step
4000000 MHz

Auta
W

i

#Video BW 300.00 kHz Span 40 MHz|

Sweep 3.87 ms (2001 pts)

Total Power
BW Pavier

CF Step
4000000 MHz

Auto
Man
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Channel 149 (5745MHz)

802.11n-HT20 6dB Bandwidth - Ant0/Ant 0 + 1

wygteltasth

Oocupled Ban

Transmit Freq Emor
X dB Bandwidih

Center 5.82500 GHz
[#Res BW 100.00 kHz

2 Molrics,
Oocupled Banay

it Freq Ear
x 0B Bandwidih

o o7

Ingul Z. 50
Correc

Freq Ref int

i
ons. On Freamp: OFF

00 Tiig. Froe Run
lo: OF

WIF Gain | ow

#Video BW 300.00 kHz

20d0

mp: OF
Freq Ref-Int

Sweep 3.87 ms (2001 pts)

Total Power

BW Pawier

Tiig. Fies Run
Cale: OFF

Ref Value 20.00 dBm

#Video BW 300.00 kHz

E
Sweep 3.87 ms (2001 pis)

Total Power

OBW Pawer
xdB

Frequency

CF Step
4.000000 MHz
Auto

KEYSIGHT Ineul R=
RL L

Align O

Center 5.78500 GHz
[#Res BW 100.00 kHz

Oocupied Banawidin

Transmit Freq Eror
xdB Bandwidih

| o) [?

Channel 157 (5785MHz)

inpwl Z. 50
(Corrac

Titg. Fieo Run
lo: Off
Freq Ref int

It )
On  Preamp OFF

4F Gair v

L
-,r,.«,v«‘w\f\w*‘l"’w

#Video BW 300.00 kHz

Total Power

BW Pavier

Frequency

CF Step
4000000 MHz

Auta
W

Sweep 3.87 ms (2001 pts)

802.11n-HT40 6dB Bandwidth - Ant 0/ Ant 0 + 1
Channel 151 (5755MHz)

RL

Scale/Div 10.0 dB

i

Center 5.75500 GHz
#Res BW 100.00 kHz

Occupied Banawiatn
Transmit Freq Emar
X0B Bandwidth

o c w7

a JAllen 2000
ons:On Prsamp: OFF

Ref Value 20.00 dBm

#Video BW 300.00 kHz

Span 60 MHz
Sweep 7.73 ms (2001 ps)

Total Power

OBW Pawer

Frequency

Scale/Div 10.0 dB

"
P o

Center 5.79500 GHz
L4Res BW 100.00 kHz

Occupied Banawidtn
38,

Transmit Freq Eror
X0B Bandwidth
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Channel 159 (5795MHz)

Ref Value 20.00 dBm

ey fat

N
!

#Video BW 300.00 kHz
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