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4  Test Summary

Report No.: GTS202009000089F02

Test ltem Section in CFR 47 Result
Antenna requirement 15.203 PASS
AC Power Line Conducted Emission 15.207 PASS
Peak Transmit Power 15.407(a)(1) PASS
Power Spectral Density 15.407(a)(1) PASS
Undesirable Emission 15.407(b)(6), 15.205/15.209 PASS
Radiated Emission 15.205/15.209 PASS
Band Edge 15.407(b)(1) PASS
Frequency Stability 15.407(9g) PASS

Remark:

Pass: The EUT complies with the essential requirements in the standard.

4.1 Measurement Uncertainty

Test Item Frequency Range Measurement Uncertainty Notes
Radiated Emission 9kHz ~ 30MHz +3.8039dB (1)
Radiated Emission 30MHz ~ 1000MHz + 3.9679dB (1)
Radiated Emission 1GHz ~ 40GHz + 4.29dB (1)
AC Power Line Conducted 0.15MHz ~ 30MHz + 3.44dB )
Emission
Note (1): The measurement uncertainty is for coverage factor of k=2 and a level of confidence of 95%.
Remark: Test according to ANSI C63.10:2013 and ANSI C63.4:2014

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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5 General Information

5.1 General Description of EUT

Model No.:

HDMI-4B-01-CN

TDNS-HDMI-2B-01-CN,TQNS-HDMI-4B-01-CN,T30-DNS-HDMI-2B-01-
CN,T30-QONS-HDMI-4B-01-CN,T13-DNS-HDMI-2B-01-CN,T13-QNS-

Test Model No: T30-QNS-HDMI-4B-01-CN

Remark: All above models are identical in the same PCB layout, interior structure and electrical circuits.

The only difference is model hame for commercial purpose.

S/N:

HD-A04194356-HD-A04195355

Hardware version:

ATSC-MPEG-16G VER1.0 20200731

Software version:

2.2.31(2029112)

Test sample(s) ID:

GTS202009000089 -1

Sample(s) Status: Engineer sample

Operation Frequency: Frequency Number
Band Mode Range(MHz) | of channels
U-NII Band | IEEE 802.11a/ n/ac
20MHz 5180-5240 4
IEEE 802.11n/ac
40MHz 5190-5230 2
IEEE 802.11ac
80MHz 5210 !
Modulation technology: OFDM
MIMO: 802.11n/ac
SISO: 802.11a
Antenna Type: Integral Antenna
Antenna gain: ANT 1: 3dBi
ANT 2: 3dBi
Power supply: AC ADAPTER

Model No: TEKA024-1202000UK
Input: AC 100-240V, 50/60Hz, 0.7A MAX
Output: DC 12V, 2 A

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960

Page 5 of 59



GTS

Report No.: GTS202009000089F02
Channel list for 802.11a/n/ac(HT20)
Channel Frequency Channel Frequency Channel Frequency Channel Frequency
36 5180MHz 40 5200MHz 44 5220MHz 48 5240MHz
Channel list for 802.11n(HT40)/ac(HT40)
Channel Frequency Channel Frequency Channel Frequency Channel Frequency
38 5190MHz 46 5230MHz
Channel list for 802.11ac(HT80)
Channel Frequency Channel Frequency Channel Frequency Channel Frequency
42 5210MHz

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960

Page 6 of 59




GTS

Report No.: GTS202009000089F02

5.2 Test mode

Transmitting mode Keep the EUT in transmitting with modulation..

We have verified the construction and function in typical operation. All the test modes were carried
out with the EUT in transmitting operation, which was shown in this test report and defined as follows|:

Pre-scan all kind of data rate in lowest channel, and found the follow list which it was worst case.

Mode Data rate
802.11a/n/ac(HT20) 6/6.5 Mbps
802.11n/ac(HT40) 13.5 Mbps
802.11ac(HT80) 29.3 Mbps

5.3 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
e FCC —Registration No.: 381383

Global United Technology Services Co., Ltd., Shenzhen EMC Laboratory has been
registered and fully described in a report filed with the (FCC) Federal
Communications Commission. The acceptance letter from the FCC is maintained in

files. Registration 381383.
e IC —Registration No.: 9079A

The 3m Semi-anechoic chamber of Global United Technology Services Co., Ltd. has
been registered by Certification and Engineering Bureau of Industry Canada for radio

equipment testing with Registration No.: 9079A
e NVLAP (LAB CODE:600179-0)

Global United Technology Services Co., Ltd., is accredited by the National Voluntary
Laboratory Accreditation Program (NVLAP). LAB CODE:600179-0

5.4 Test Location

All tests were performed at:

Global United Technology Services Co., Ltd.

Address: No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone, Xixiang
Road, sBaoan District, Shenzhen, Guangdong, China 518102

Tel: 0755-27798480
Fax: 0755-27798960

5.5 Description of Support Units

Manufacturer Description Model Serial Number

PHILIPS LCD monitor 19PFL3120/T3 AU1A1212002906

5.6 Deviation from Standards

None.

5.7 Abnormalities from Standard Conditions

None.

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China
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Report No.: GTS202009000089F02
5.8 Additional Instructions

Test Software Special test command provided by manufacturer

Power level setup Default

Version Ver 1.0

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China
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6 Test Instruments list
Radiated Emission:
. Inventory Cal.Date Cal.Due date

| T E M f M | No.

tem est Equipment anufacturer odel No No. (mm-dd-yy) (mm-dd-yy)
1| 3 Sg:;mAb“e‘iCho'C ZhongYu Electron | 9.2(L)*6.2(W)* 6.4(H) | GTS250 | July. 022020 | July. 01 2025
2 Control Room ZhongYu Electron 6.2(L)*2.5(W)* 2.4(H) | GTS251 N/A N/A
3 EMI Test Receiver Rohde & Schwarz ESU26 GTS203 | June. 252020 |June. 24 2021

. . SCHWARZBECK
4 BiConiLog Antenna MESS-ELEKTRONIK VULB9163 GTS214 | June. 252020 |June. 24 2021
Double -ridged SCHWARZBECK
5 waveguide horn MESS-ELEKTRONIK BBHA 9120 D GTS208 | June. 252020 |June. 24 2021
6 Horn Antenna ETS-LINDGREN 3160 GTS217 | June. 252020 |June. 24 2021
7 EMI Test Software AUDIX E3 N/A N/A N/A
8 Coaxial Cable GTS N/A GTS213 | June. 252020 |June. 24 2021
9 Coaxial Cable GTS N/A GTS211 | June. 252020 |June. 24 2021
10 Coaxial cable GTS N/A GTS210 | June. 252020 |June. 24 2021
11 Coaxial Cable GTS N/A GTS212 | June. 252020 |June. 24 2021
12 | Amplifier(100kHz-3GHz) HP 8347A GTS204 | June. 252020 |June. 24 2021
13 | Amplifier(2GHz-20GHz) HP 84722A GTS206 | June. 252020 |June. 24 2021
o AFS33-18002
14 | Amplifier (18-26GHz) Rohde & Schwarz 650-30-8P-44 GTS218 | June. 252020 |June. 24 2021
15 Band filter Amindeon 82346 GTS219 | June. 252020 |June. 24 2021
16 Power Meter Anritsu ML2495A GTS540 June. 25 2020 | June. 24 2021
17 Power Sensor Anritsu MA2411B GTS541 June. 25 2020 | June. 24 2021
18 Wideband Radio Rohde & Schwarz CMWS500 GTS575 | June. 252020 | June. 24 2021
Communication Tester
19 Splitter Agilent 11636B GTS237 | June. 252020 |June. 24 2021
20 Loop Antenna ZHINAN ZN30900A GTS534 June. 25 2020 | June. 24 2021
21 Breitband SCHWARZBECK BBHA 9170 GTS579 | Oct. 192019 | Oct. 18 2020
hornantenne
22 Amplifier TDK PA-02-02 GTS574 Oct. 19 2019 Oct. 18 2020
23 Amplifier TDK PA-02-03 GTS576 Oct. 19 2019 Oct. 18 2020
pq | PSASeries Spectum | p e & Schwarz FSP GTS578 | June. 252020 |June. 24 2021
Analyzer

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China
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Conducted Emission

. Inventory Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No. No. (mm-dd-yy) (mm-dd-yy)
1 Shielding Room ZhongYu Electron | 7.3(L)x3.1(W)x2.9(H) GTS252 May.15 2019 May.14 2022
2 EMI Test Receiver R&S ESCI 7 GTS552 | June. 25 2020 | June. 24 2021
3 Coaxial Switch ANRITSU CORP MP59B GTS225 | June. 252020 | June. 24 2021
ENV216 2-L-V-
4 NETZNACHB.DE ROHDE&SCHWARZ ENV216 GTS226 | June. 252020 | June. 24 2021
5 Coaxial Cable GTS N/A GTS227 N/A N/A
6 EMI Test Software AUDIX E3 N/A N/A N/A
7 Thermo meter KTJ TA328 GTS233 | June. 25 2020 | June. 24 2021
8 Absorbing clamp Elektronik- MDS21 GTS229 | June. 252020 | June. 24 2021
Feinmechanik
9 ISN SCHWARZBECK NTFM 8158 GTD565 | June. 25 2020 | June. 24 2021
RF Conducted Test:
. . Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No. Serial No. (mm-dd-yy) (mm-dd-yy)
1 MXA Signal Analyzer Agilent N9020A GTS566 June. 25 2020 June. 24 2021
2 EMI Test Receiver R&S ESCI7 GTS552 June. 25 2020 June. 24 2021
3 Spectrum Analyzer Agilent E4440A GTS533 June. 25 2020 June. 24 2021
4 MXG vector Signal Agilent N5182A GTS567 | June.252020 | June. 242021
Generator
5 ESG Analog Signal Agilent E4428C GTS568 | June.252020 | June. 242021
Generator
6 USB RF Power Sensor DARE RPR3006W GTS569 June. 25 2020 June. 24 2021
7 RF Switch Box Shongyi RFSW3003328 GTS571 June. 25 2020 June. 24 2021
Programmable Constant
8 Temp & Humi Test WEWON WHTH-150L-40-880 GTS572 June. 25 2020 June. 24 2021
Chamber
General used equipment:
. Cal.Date Cal.Due date
Item Test Equipment Manufacturer Model No. [nventory No. (mm-dd-yy) (mm-dd-yy)
1 Humidity/ Temperature Indicator KTJ TA328 GTS243 June. 25 2020 | June. 24 2021
2 Barometer ChangChun DYM3 GTS255 June. 25 2020 | June. 24 2021

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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7 Test results and Measurement Data

7.1 Antennarequirement:

Standard requirement: ‘ FCC Partl5 C Section 15.203

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an

antenna that uses a unigue coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

E.U.T Antenna:

The antennas are integral antenna, the best case gain of the antennas are 3dBi, reference to the appendix Il for
details

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China
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7.2 Conducted Emissions

Report No.: GTS202009000089F02

Test Requirement:

FCC Part15 C Section 15.207

Test Method:

ANSI C63.10:2013

Test Frequency Range:

150KHz to 30MHz

Class / Severity:

Class B

Receiver setup:

RBW=9KHz, VBW=30KHz

Limit;

Limit (dBuV)
Frequency range (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

Test procedure

The E.U.T and simulators are connected to the main power through a line
impedance stabilization network(L.I.S.N.). The provide a 50o0hm/50uH
coupling impedance for the measuring equipment. The peripheral devices
are also connected to the main power through a LISN that provides a
500hm/50uH coupling impedance with 50ohm termination. (Please refers
to the block diagram of the test setup and photographs). Both sides of A.C.
line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.10:2013 on
conducted measurement.

Test setup:

Reference Plane

|:LI3:|N 40cm

80cm
20X AC power
Equipment E.U.T
EMI
Receiver
Test table/Insulation plane
Famark
EUT Eguipment Uinder Test
LISN L ine impedence Stabilization Network
Test table height=0 &m
Test Instruments: Refer to section 5.10 for details
Test mode: Refer to section 5.2 for details
Test environment: Temp.: 25°C Humid.: 52% Press.: 1012mbar
Test voltage: AC 120V, 60Hz
Test results: Pass

Remark: Both high and low voltages have been tested to show only the worst low voltage test data.

Global United Technology Services Co., Ltd.
No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Measurement data:

Line:
Level (dBu\)

100

a0

10
1G15 2 A 1 2 5 10 20 30
Frequency {(MHz)
Freq ©EReading LISN/ISN Cable Limit Orer
lewvel factor loz= Lewel lewel limit Femarlk

MHz dBu¥ dE/m li dEu¥ dBu¥ dE
0,16 57. 50 0,40 0. 08 BT, 08 G5, 65 -T7. 87 QP
0. 16 38. 78 0,40 0. 0a 39,23 5. 685 -14.42 bverage
0,27 49.80 0,40 0. 10 50,00 61.07T -11.07 QP
0,27 8. 91 0,40 0. 10 39,41 A1.07 -11.68 Average
0,32 48.59 0,39 n. 10 48, 08 A4, 80 -10.7T2 QP
0,32 A, 59 0,39 0. 10 37,38 49,80 -12.42 Average
0,41 43, 32 0. 35 .11 43, 78 AT.68 -13.80 QP
0,41 28. 80 0. 35 n.11 20,08 47.88 -18.82 bverage
0,48 400858 0,32 .11 41.01 hA. 41 -16.40 QP
0,48 31.08 0,32 .11 31,48 46,41 -14, 93 Average
0. 70 38, 61 0. 28 n.13 39,00 hE. 00 -17.00 QP
0. 70 28. 26 0. 26 0.13 28. 65 d6.00 -17.38 Average

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China
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Neutral:

1|mLeveI (dBu\)

a0

10
1G15 2 A 1 2 5 10 20 30
Frequency (MHz)
Freq FReading LISNSISN Cable Limit Ovrer
lewvel factor lozs Level lewvel limit Eemark
MHz dBu¥ dB/m db dBu¥ dBu¥ db
0. 16 a7.12 0.40 0. 08 aT. a0 Ah. 43 =T. 83 QF
0. 16 JE. 21 0.40 0. 08 JE. A9 .43  -16.74 Ayerage
0.27T 49,84 0.40 0. 10 a0, 14 g1.12 -10.98 QF
0,27 40,73 0. 40 0. 10 41, 23 a1, 12 -9, 88 bverage
0,32  47.03 0. 39 0. 10 4T, 52 b9, 82 -12.10 QF
0. 32 37, 88 0. 39 0. 10 8. 35 49,82 —-11.27 bverage
0.3  43.80 0. 37 0. 10 44, 27 hE. 66 —14, 38 QF
0. 36 28, 68 0. 37 0. 10 30,13 48,86 -18.52 Average
.41 42,91 0. 35 011 43, 37 at.ed  —14.27 QF
.41 a0, 42 0. 35 011 a0, 88 47. 64  -16.7T4 bvrerage
0.47 39, 852 0. 32 n.11 40, 25 n6.45  -16.20 QF
0.47 0. 44 0. 32 n.11 a0, 87 46,45 —15. 58 Ayerage
Notes:

1. Aninitial pre-scan was performed on the line and neutral lines with peak detector.
2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor + Cable Loss

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China
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7.3 Emission Bandwidth and 99% Occupied Bandwidth

Test Requirement:

FCC Partl5 E Section 15.407

Test Method:

KDB 789033 D02 General U-NIl Test Procedures New Rules v02r01

Limit:

N/A

Test setup:

Spectrum Analyzer

o e |
Aw | oo3

ooQO
— o e |

(==Y E.U.T

Non-Conducted Table

Ground Reference Plane

Test procedure:

According to KDB 789033 D02 General U-NII Test Procedures New
Rules v02r01.

Test Instruments:

Refer to section 5.10 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Global United Technology Services Co., Ltd.

No. 123-128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China
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Measurement Data:
ANT 1:

Report No.: GTS202009000089F02

99% Occupied Bandwidth (MHz) -26dB Occupied Bandwidth (MHz)
cH. | Frequency 802.11n(HT | 802.11ac(H 802.11n(HT | 802.11ac(H
No. MHz 1ln .llac .1ln .llac

(MHz) 802.11a 20) T20) 802.11a 20) T20)
36 5180 16.559 17.700 17.650 18.480 19.200 19.200
40 5200 16.478 17.760 17.692 18.360 19.160 19.320
48 5240 16.515 17.668 17.765 18.280 19.160 19.320
CH. | Frequency 99% Occupied Bandwidth (MHz) -26dB Occupied Bandwidth (MHz)
No. (MHz) 802.11n(HT40) 802.11ac(HT40) 802.11n(HT40) 802.11ac(HT40)
38 5190 36.370 36.207 40.080 40.320
46 5230 36.124 36.203 40.160 40.000
CH. | Frequency 99% Occupied Bandwidth (MHz) -26dB Occupied Bandwidth (MHz)
No. (MHz) 802.11ac(HT80) 802.11ac(HT80)
42 5210 75.542 81.120
ANT 2:

99% Occupied Bandwidth (MHz) -26dB Occupied Bandwidth (MHz)
ch. | Frequency 802.11n(HT | 802.11ac(H 802.11n(HT | 802.11ac(H
No. MHz Aln .11lacC 11n .llacC

(MHz) 802.11a 20) T20) 802.11a 20) T20)
36 5180 16.621 17.725 17.784 18.360 19.280 19.360
40 5200 16.548 17.692 17.682 18.400 19.360 19.200
48 5240 16.553 17.676 17.634 18.280 19.280 19.320
CH. | Frequency 99% Occupied Bandwidth (MHz) -26dB Occupied Bandwidth (MHz)
No. (MHz) 802.11n(HT40) 802.11ac(HT40) 802.11n(HT40) 802.11ac(HT40)
38 5190 36.180 36.313 39.760 40.400
46 5230 36.348 36.186 40.240 40.560
CH. | Frequency 99% Occupied Bandwidth (MHz) -26dB Occupied Bandwidth (MHz)
No. (MHz) 802.11ac(HT80) 802.11ac(HT80)
42 5210 75.597 80.960
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Test plots as followed:
-26dB Occupied Bandwidth

802.11a mode

ANT 1 ANT 2

[Ep——
ki

[ ersaht Spectum anze - Swest 5.
AL

#Avg Type: RMS
Center Freq 5.180000000 GHz Trg: FreeRun MHngmm

Center Freq 5.180000000 GHz #Avg Type: RMS
Frsntow | Akmen: 2068

PNG: Fast +- Trig: Free Run Avg|Hald: 001500
IF Gain-Low #Anen: 30 dB

Ref Offset 10.32 d8. AMkr3 1 Ref Offset 10.2 B AMKr3 1
Ref 20.00 dBm Ref 20.00 dBm

Center Freq|

CenterFreq
5.180000000 GHz

5.180000000 GHz

Center 5.18000 GHz ‘Span 40.00 MH: Center 5.18000 GHz ‘Span 40.00 MH:
#VBW 620 kHz Sweep 1.000 ms (1001 pts)

#Res BW 220 kHz #VEW 620 kHz ‘Sweep 1.000 ms (1001 pts) #Res BW 220 kHz

5180 5180

=] x.mm Spectm

Hhvg Typs: RMS 0000 : Hhvg Typs: RMS
AL Trig:FreaRun  AvglHoid: 500800 Corte Frod S200000000 CHz BRI i Aliapti )
\Gainton | #Atten: 3048 Fodntow | dAtten: 2048

Ref Offset 10,00 dB

Ref Offset 10,18 dB
Ref 20.00 dBm Ref 20.00 dBm

Center Freq

Center Freq
5.200000000 GHz|

5.200000000 GHz

Span 40.00 MH. Center 5.20000 GHz Span 40.00 MH.
#VBW 620 kHz Sweep 1.000 ms (1001 pts] H#Res BW 220 kHz #VBW 620 kHz Sweep 1.000 ms (1001 pt:
= = " =

5200 5200

[ Feright pectrum Anatyeer - Swept 5.
kL

240000 ) #hvg Typs: RMS 240000 ) #hvg Typs: RMS
Center Freq S 200000000 SHz [P wi Al i) Conter Frod S.210000000 GHz____ [RPIPYR wi Al i)
IFGainLow IFGain-Low #Atten: 30 dB
Ref Offset 10.26 B Ref Offset 10,14 dB
Ref 20.00 dBm Ref 20.00 dBm
Center Freq

Center Freq
5.24D000000 GHz|

5.240000000 GHz

Span 40.00 MH. Center 5.24000 GHz Span 40.00 MH.
MHz| #VBW 620 kHz Sweep 1.000 ms (1001 pt:

Center 5.24000 GHz
HRes BW 220 kHz #VBW 620 kHz Sweep 1.000 ms (1001 pts] H#Res BW 220 kHz
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802.11n(HT20) mode

ANT 1

ANT 2

[ Keright Spectum Ance - Swept 4.
AL

Center Freq 5.180000000 GHz
i

Ref Offset 10,32 8.
Ref 20.00 dBm

Center 5.18000 GHz
#Res BW 220 kHz

#VEW 620 kHz

517040 GHz| __-21.385 dBm
5183 36 GHz, ANMBM
[A)  -ovdzgB[ ]

#hug Type: RMS
Trig: Free Run Avg|Hald: 8001800
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Span 40.00 MHz
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T

Frequency

= Kevsght Spectrum Ansiyres - Swept 54
KL

Center Freq 5.180000000 GHz

PNO: Fasl -
WFGsinL ow

Ref Offset 10.2 8.
Ref 20.00 dBm

Center 5.18000 GHz
#Res BW 220 kHz

#VBW 620 kHz

#Aug Type: RMS h Frequency
Trig: Free Run Avg|Hoid: 8001500

#Amen: 30 B

Span 40.00 MHz
Sweep 1.000 ms (1001 pts)

5180

5180

200000000 GHz
PNO: Fast —+—

1FGain:Law

Ref Offget 10.18 dB
Ref 20.00 dBm

Center 5.20000 GHz
#Res BW 220 kHz

#VEW 620 kHz

#hwg Type: RMS
Trig: Free Run AvglHold: 500/500
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Span 40.00 MHz]
Sweep 1.000 ms (1001 pts]

w E: | FURCToN GIEL E =

1 10t 519040 GHz| __ -19.956 dBm

B L s
[17#1(A)  1916MHz[(A] 0136 [ T}

CenterFreq
5.200000000 GHz

| Keysght Spectrum Ansbyoer - Swept 58
L
Center Freq 5.200000000 GHz
PHO
IFGaind ow

Ref Offset 10.08 4B
Ref 20.00 dBm

Center 5.20000 GHz
#Res BW 220 kHz

Fasl -

#VBW 620 kHz

Trig: Free Run
: 30 4B

CenterFreq
5.200000000 GHz

Span 40.00 MHz
Sweep 1.000 ms (1001 pts)

T TS

X FNCTIoN E
519024 GHz| __-21.640 dBm
L e

5200

5200
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L
Center Freq 5.240000000 GHz
i

Ref Offset 10.26 8.
Ref 20.00 dBm

Center 5.24000 GHz
HRes BW 220 kHz

#VBW 620 kHz

#hug Type: RMS
Trig: Free Run Avg|Hald: 8001800

#Atten: 30 dB
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Span 40.00 MHz
Sweep 1,000 ms (1001 pts)

Frequency

Center Freq
5.240000000 GHz

StartFreq|
5.220000000 GHz|

PNO: Fasl -
WFGsinL ow

Ref Offset 10.14 dB
Ref 20.00 dBm

Center 5.24000 GHz
H#Res BW 220 kHz

#VBW 620 kHz

#Aug Type: RMS m Frequency

Trig: Free Run Avg|Hald: 8001800

#Amen: 30 B

AMkr3 1

Center Freq
5.240000000 GHz

Span 40.00 MHz
Sweep 1,000 ms (1001 pts)

TN AL

B Y Tion E
1
523732 GHz. 5.193 dBm
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802.11ac(HT20) mode

ANT 1

ANT 2

[ ersaht Spmctrum Amaber - Swept 58

5.180000000 GHz
PNO: Fast —+—
1FGain:Law

Center Freq #Avg Type: RMS.

Trig: Free Run AvglHold: 8001500

#amen: 30 dB

Ref Offset 10.32 dB
Ref 20.00 dBm

Center 5.18000 GHz

#Res BW 220 kHz #VEW 620 kHz

[ Kersght Spectrm Acahzes - Smept 54

Center Freq 5.180000000 GHA

Fednton

Ref Offset 10.2 4B
Ref 20.00 dBm

CenterFreq
5.180000000 GHz

Center 5.12000 GHz
#Res BW 220 kHz

fow . #Anen: 308

#VBW 620 kHz

#Aug Type: RMS

Trig: Free Run Avg|Hold: 8001500

CenterFreq
5.180000000 GHz

Span 40.00 MH;
Sweep 1.000 ms (1001 pts

5180

[ Keright Spectum Ance - Swept 4.
AL

A
Center Freq 5.200000000 . _— M:‘GHM mm

Trig: Free Run
I Gin-Low 3

AMKr3 19
Ref Offset 10.18 dB. AMkr3 19.

Ref 20.00 dBm

Center 5.20000 GHz

‘Span 40.00 MHz|
#Res BW 220 kHz

#VEW 620 kHz Sweep 1.000 ms (1001 pts)

ToN T

5190 32 GHz, -21,621 dBm|
o -—

[ ersantspecrum Ay - Swept 58
L
Center Freq 5.200000000 GHz
Foaton

Ref Offset 10.08 4B
Ref 20.00 dBm

CenterFreq
5.200000000 GHz

Center 5.20000 GHz
#Res BW 220 kHz

o Trig: Free Run

#VBW 620 kHz

#hug Type: RMS
Avg|Hald: 8001800

3048

AMkr3 19

CenterFreq
5.200000000 GHz

Span 40.00 MHz
Sweep 1.000 ms (1001 pts)

ToN T

5200

5200

e

Cenler Freq 5.240000000 GHz
PN Fast - Trig: Free Run
IFGsiniow  AAmen: 30dB

#hug Type: RMS
Avg|Hald: 8001800

Ref Offset 10.26 8.
Ref 20.00 dBm

Center 5.24000 GHz

Span 40.00 MHz|
HRes BW 220 kHz

#VBW 620 kHz Sweep 1,000 ms (1001 pts)

m-'mrn—_

BT r————ry
ki

Frequancy Center Freq 5.240000000 GHz

Ref Offset 10.14 dB
Ref 20.00 dBm

Center Freq
5.240000000 GHz
| -

StartFreq|
5.220000000 GHz|

Center 5.24000 GHz
H#Res BW 220 kHz

PNO: Fasl -
WFGsinL ow

#VBW 620 kHz

#Aug Type: RMS Frequency

Trig: Free Run Avg|Hald: 8001800

#Amen: 30 B

Center Freq
5.240000000 GHz

StartFreq|
5.220000000 GHz|

Span 40.00 MHz
Sweep 1,000 ms 11nn1 pts))
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802.11n(HT40) mode

ANT 1 ANT 2

[T —r———y BT r——ry
L 043 0
5 Frequency
res Tr Trig: Free Run vgiHold: 5001500 et o Trig: FreeRun g Hold: 5001500
\FGain:iow _ #ATen: 30 6B E (FGaintow  #Amen: 30 dB

i -
Center Freq 5.190000000 GHz EAwg Type: RMS. Center Freq 5.190000000 GHz Rhng Type: R
PNO:

Ref Offset 10.32 dB 3 Mk Ref Offset 10.19 dB
Ref 20.00 dBm Ref 20.00 dBm

CenterFreq
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M

5190 5190

BT ——
- Tkt Fraquancy
5. [i] 0 z #Avg Type: RMS - .230000000 #Avg Type: RMS
Center Freq 5.2300000 OG e o S0 Center Freq 5.230000001 G i pros byt
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Ref Offget 1028 dB Ref Offset 10.11 dB
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Center 5.23000 GHz Span £0.00 MHz| Center 5.23000 GHz ‘Span 80.00 MHz|
#Res BW 430 kHz #VEW 1.2 MHz Sweep 1.000 ms (1001 pts] #Res BW 430 kHz #VBW 1.2 MHz Sweep 1.000 ms (1001 pts)

HwoTr vCTon

521016 GHz| __-21.536 dBm
ghner Agen -+
[(A)  o4ag[ T T}
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802.11ac(HT40) mode

ANT 1

ANT 2

[ ersaht Spmctrum Amaber - Swept 58
AL

Center Freq 5.190000000 GHz

F s

Ref Offset 10.32 dB
Ref 20.00 dBm

Center 5.19000 GHz
#Res BW 430 kHz

#hwg Type: RMS
Trig: Free Run AvglHold: 500/500
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HVEW 1.2 MHz

[ Keyoeght Spectnam Anahyze - Swept 54
Center Freq 5.190000000 GHz
ot
Feion
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CenterFreq
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R ——
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[ Keyoeght Spectnam Anahyze - Swept 54
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FGainlow

Ref Offset 10.11 0B
Ref 20.00 dBm
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#Res BW 430 kHz
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Trig: Free Run Avg|Hold: 8001500

30 dB
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52GHz|  -21865dBm
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CenterFreq
5230000000 GHz

ANT 1
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0 kL
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P

1FGainiLaw

Ref Offset 10.14 dB
Ref 20.00 dBm

Center 5.21000 GHz
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Trig: FreeRun AvglHold: 8001500

aAtten: 30 df

Center Freq
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99% Occupied Bandwidth

802.11a mode

ANT 1

ANT 2

[ Kersaht Spectum Ansyze - Occugeed B0
AL

Center Freq 5.180000000 GHz

HIFGainLow

Ref Offset 10.32 0B
Ref 20.00 dBm
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802.11n(HT20) mode

ANT 1

ANT 2

[ Kersaht Spectum Ansyze - Occugeed B0
AL

Center Freq 5.180000000 GHz

HIFGainLow

Ref Offset 10.32 0B
Ref 20.00 dBm
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802.11ac(HT20) mode

ANT 1

ANT 2

[ ————rT

i
Center Freq 5.180000000 GHz
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Ref Offset 10.32 dB
Ref 20.00 dBm

Center 5.18 GHz
#Res BW 430 kHz
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Occupied Bandwidth
17.765 MHz
130 Hz
19.74 MHz

Transmit Freq Error
x dB Bandwidth

Radio St None
‘AvglHold: 5001500
Radio Device: BTS

#VEW 1.5 MHz Sweep 1ms|

Total Power 21.5 dBm

% of OBW Power

xdB -26.00 dB

STATLS.

5200

Ref Offset 10.14 4B
Ref 20.00 dBm

sttt

Center 5.24 GHz
#Res BW 430 kHz

Occupied Bandwidth
17.634 MHz
-16.726 kHz
19.70 MHz

Transmit Freq Error
x dB Bandwidth

SIF Gairow

104
Center Freq; 5.240000000 GHz Radio Std: Nane Frequency
Trig: Free Run Avg|Hold: 8001800

#Amen: 30 B Radio Device: BTS

Span 40 WHz

#VEBW 1.5 MHz Sweep 1ms|

Total Power 221 dBm

% of OBW Power
xdB

99.00 %
-26.00 dB

ST

5240

5240
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Report No.: GTS202009000089F02

802.11n(HT40) mode

ANT 1

ANT 2

= Kerwaht Spectrum Anataes - Occupind B
B

Center Freq 5.190000000 GHz

A Gain-Low

Center 5.19 GHz
#Res BW 820 kHz

Occupied Bandwidth

Center Freg: 510000000 GHz

0424
Radia Std: None

AvglHold: 8001500

#Ar

#VEBW 3 MHz

Total Power

36.370 MHz

Transmit Freq Error
x dB Bandwidth

111.26 kHz
41.13 MHz

% of OBW Power
x dB

Radio Device: BTS

Span 80 MHz|
Sweep 1ms|

22.0 dBm

99.00 %
-26.00 dB

[ Kersght Spectram Aralyzes - Occupied 8
AL

i o] Center Freq 5.190000000 GHz

Center 5.19 GHz
#Res BW 820 kHz

Occupied Bandwidth
36.180 MHz

29.518 kHz
41.11 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5130000000 GHz
. Trig: Free Run
#anen: 30 dB

#VBW 3 MHz

Total Power

% of OBW Power
x dB

3212
Radio Std: None

Avg|Hold: 8001500

Radio Device: BTS

Span 80 MHz|
Sweep 1ms|

22.8 dBm

99.00 %
-26.00 dB

5190

5190

[ Kersght Spectum Ansyoe: - Dccugsed BW
AL

Center Freq 5.230000000 GHz

HIFGainLow

Ref Offset 10.25 0B
Ref 20.00 dBm

Center 5.23 GHz
#Res BW 820 kHz

Occupied Bandwidth
36.124 MHz

-46.054 kHz
41.30 MHz

Transmit Freq Error
x dB Bandwidth

" samen: 306

Center Freq; 5.230000000 GHz
Trig: Free Run

#VBW 3 MHz

Total Power

% of OBW Power
xdB

044654 P Sep
Radio §td: None

Avg|Hald: 5001800

Radio Device: BTS

Sweep 1ms|

21.9 dBm

99.00 %
-26.00 dB

TS

= Kevsaht Spectrum Ansyees - Occugsed B
KL

Center Freq 5.230000000 GHz

Ref Offset 10.11 4B
Ref 20.00 dBm

#Res BW 820 kHz

Occupied Bandwidth

36.348 MHz
131.82 kHz
41.25 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq; 5.230000000 GHz
o Trig: Free Run
HFGair:Low ___ #ATian: 30

#VBW 3 MHz

Total Power

% of OBW Power
xdB

455,58 PM 540 27, 200
Radio $td: None

Avg|Hald: 5001800

Radio Device: BTS

Span 80 MHz
Sweep 1ms|

22.3 dBm

99.00 %

-26.00 dB

TS

5230

5230
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Report No.: GTS202009000089F02

802.11ac(HT40) mode

ANT 1

ANT 2

[ Kersaht Spectum Ansyze - Occugeed B0
AL

111475 M50
Center Freq; 5130000000 GHz Radio Std: Nane
Trig: Free Run Avg|Hold: 8001800

#Amen: 30 B

Center Freq 5.190000000 GHz
HFGainLow

Radio Device: BTS

Ref Offset 10.32 0B
Ref 20.00 dBm

#Res BW 820 kHz #VBW 3 MHz

Occupied Bandwidth Total Power 21.9 dBm

36.207 MHz
-15.705 kHz % of OBW Power
41.19 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= ST

Frequency

= Kevsaht Spectrum Ansyees - Occugsed B
KL

Center Freq 5.180000000 GHz

SIF Gairow

Ref Offset 10.19 4B
Ref 20.00 dBm

#Res BW 820 kHz

Occupied Bandwidth

Rado Std: None sty

Center Freq; 5130000000 GHz
Trig: Free Run Avg|Hold: 8001800

#Amen: 30 B Radio Device: BTS

#VBW 3 MHz

Total Power 22.7 dBm

36.313 MHz

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

-30.329 kHz % of OBW Power
41.67 MHz xdB

ST

5190

[ Kersaht Spectum Ansyze - Occugeed B0
AL 01:45.05PH Sep
Radio Std: None

Center Fi 5.230000000 GH:
Center Freq 5.230000000 GHz r:; 'F'r::u" Av\H:ﬂd —

HrCaimlow | #Amen: 2048 Radio Device: BTS

Ref Offset 10.25 dB Mkr1
Ref 20.00 dBm

e ity

Center 5.23 GHz

#Res BW 820 kHz #VBW 3 MHz Sweep 1ms|

Occupied Bandwidth Total Power 21.9 dBm

36.203 MHz
-29.900 kHz % of OBW Power
40.95 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= ST

Frequency

5190

Offset 10.11 6B
0.00 dBm

#Res BW 820 kHz

Occupied Bandwidth

Radio Std: None sty

Center Freq; 5.230000000 GHz
o Trig: Free Run Avg|Hold: 8001800
#anen: 30 dB Radio Device: BTS

#VBW 3 MHz

Total Power 22.5dBm

36.186 MHz

Transmit Freq Error
x dB Bandwidth

-37.959 kHz % of OBW Power
41.42 MHz xdB

99.00 %
-26.00 dB

ST

5230

5230

802.11ac(HT80) mode

ANT 1

ANT 2

[ Weight Spectrum Amatyzer - Decupied B
kL 020 Sep 26,2020
Radio 5td: None

Caer Freg: 5210000000 GHz
Center Freq 5.210000000 GHz Trg: Fres Rum Avg Hele: 300500

SFGaimiow | #Atien: 30 Radio Device: BTS
Ref Offset 10.14 d8 Mkr1
Ref 20.00 dBm

Span 160 MHz|

#Res BW 1.6 MHz #VBW 6 MHz Sweep 1ms|

Occupied Bandwidth Total Power 20.9 dBm

75.542 MHz
46.560 kHz % of OBW Power
82.45 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= ST

Fraquency

Center Freq
5.210000000 GHz|

CF Step
16.000000 MHz |
Man|

Freq Offset|
0 Hz|

[ Kepsght Spectram Arlycer - Geeupied B4/
kL

Center Freg 5.210000000 GHz

AFGainow

Ref Offset 10 dB
Ref 20.00 dBm

e

s ——

Center 5.21 GHz
#Res BW 1.6 MHz

Occupied Bandwidth

75.597 MHz
11.855 kHz
82.29 MHz x dB

Transmit Freq Error
x dB Bandwidth

Fraquency

I 15:14:05 AN sep
Cemer Freq; 5.210000000 GHz Radio Std: None
Trig: FreeRun g Hold: 5001500

BAtien: 30 B Radio Device: BTS

Span 160 MHz,

#VBW 6 MHz Sweep 1ms;

Total Power 21.0 dBm
% of OBW Power 98.00 %
-26.00 dB

5210

5210
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GTS

7.4 Peak Transmit Power

Report No.: GTS202009000089F02

Test Requirement:

FCC Partl5 E Section 15.407

Test Method:

KDB 789033 D02 General U-NIl Test Procedures New Rules v02r01

Limit: Frequency band .
(MHZ) Limit
<1W(30dBm) for master device
5150-5250 <250mW(23.98dBm) for client device
<250mW(23.98dBm) for client device or
5250-5350 11dBm+10logB*
<250mW(23.98dBm) for client device or
5470-5725 11dBm+10logB*
Remark: *Where B is the 26dB emission bandwidth in MHz.
The maximum conducted output power must be measured over any
interval of continuous transmission using instrumentation calibrated in
terms of an rms-equivalent voltage.
Test setup: Power Meter

s o o |
e |
o s ] |
o o |

=y E.U.T
@

Non-Conducted Table

Ground Reference Plane

Test procedure:

Measurement using an RF average power meter

® Measurements may be performed using a wideband RF power
meter with a thermocouple detector or equivalent if all of the
conditions listed below are satisfied

a) The EUT is configured to transmit continuously or to transmit
with a constant duty cycle.

b) At all times when the EUT is transmitting, it must be
transmitting at its maximum power control level.

c) The integration period of the power meter exceeds the
repetition period of the transmitted signal by at least a factor of

five.

(i) If the transmitter does not transmit continuously, measure the
duty cycle, x, of the transmitter output signal as described in
section B).

(iii) Measure the average power of the transmitter. This

measurement is an average over both the on and off periods of
the transmitter.

(iv) Adjust the measurement in dBm by adding 10 log(1/x) where x is
the duty cycle (e.g., 10log(1/0.25) if the duty cycle is 25 percent).

Test Instruments:

Refer to section 5.10 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass
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GTS

Report No.: GTS202009000089F02
Measurement Data

Modulation Duty cycle Duty Factor

802.11a 98.8% 0.05
802.11n(HT20) 98.8% 0.05
802.11n(HT40) 97.5% 0.11
802.11ac(HT20) 98.9% 0.05
802.11ac(HT40) 97.4% 0.11
802.11ac(HT80) 95.2% 0.21

Test Mode Antenna Channel Result[dBm] Limit[dBm] Verdict

Antl 5180 14.52 <=23.98 PASS

Ant2 5180 15.82 <=23.98 PASS

11A Antl 5200 14.57 <=23.98 PASS

Ant2 5200 15.47 <=23.98 PASS

Antl 5240 14.88 <=23.98 PASS

Ant2 5240 15.19 <=23.98 PASS

Antl 5180 15.04 <=23.98 PASS

Ant2 5180 15.05 <=23.98 PASS

total 5180 18.1 <=23.98 PASS

Antl 5200 15.57 <=23.98 PASS

11N20 Ant2 5200 15.21 <=23.98 PASS

total 5200 18.4 <=23.98 PASS

Antl 5240 15.04 <=23.98 PASS

Ant2 5240 15.40 <=23.98 PASS

total 5240 18.2 <=23.98 PASS

Antl 5190 14.10 <=23.98 PASS

Ant2 5190 15.05 <=23.98 PASS

11N40 total 5190 17.6 <=23.98 PASS

Antl 5230 14.67 <=23.98 PASS

Ant2 5230 14.23 <=23.98 PASS

total 5230 17.5 <=23.98 PASS

Antl 5180 14.60 <=23.98 PASS

Ant2 5180 15.37 <=23.98 PASS

total 5180 18.0 <=23.98 PASS

Antl 5200 14.76 <=23.98 PASS

11AC20 Ant2 5200 14.72 <=23.98 PASS

total 5200 17.8 <=23.98 PASS

Antl 5240 13.92 <=23.98 PASS

Ant2 5240 14.82 <=23.98 PASS

total 5240 174 <=23.98 PASS

Antl 5190 15.50 <=23.98 PASS

Ant2 5190 16.25 <=23.98 PASS

11AC40
total 5190 18.9 <=23.98 PASS
Antl 5230 14.79 <=23.98 PASS
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GTS

Report No.: GTS202009000089F02

Ant2 5230 14.42 <=23.98 PASS
total 5230 17.6 <=23.98 PASS
Antl 5210 13.01 <=23.98 PASS
11AC80 Ant2 5210 12.40 <=23.98 PASS
total 5210 15.7 <=23.98 PASS

Note: transmit signals are completely uncorrelated,

Directional gain=10 x log [(10**° + 10**°)/2]=3dBi
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GTS

Report No.: GTS202009000089F02

7.5 Power Spectral Density

Test Requirement:

FCC Partl5 E Section 15.407

Test Method:

KDB 789033 D02 General U-NIl Test Procedures New Rules v02r01

Limit: Frequency band I
(MHz) Limit
< . .
5150-5250 <17dBm in 1MHz for master device
<11dBm in 1MHz for client device
5250-5350 <11dBm in 1MHz for client device
5470-5725 <11dBm in 1MHz for client device
Remark: The maximum power spectral density is measured as a
conducted emission by direct connection of a calibrated test instrument
to the equipment under test.
Test setup: Spectrum Analyzer
e Y o o |
s Oo0O
o Y o
= === E.U.T

Non-Conducted Table

Ground Reference Plane

Test procedure:

1) Create an average power spectrum for the EUT operating mode
being tested by following the instructions in section E)2) for
measuring maximum conducted output power using a spectrum
analyzer or EMI receiver: select the appropriate test method (SA-1,
SA-2, SA-3, or alternatives to each) and apply it up to, but not
including, the step labeled, “Compute power...”.

2) Use the peak search function on the instrument to find the peak of
the spectrum.

3) Make the following adjustments to the peak value of the spectrum, if
applicable:

a) If Method SA-2 or SA-2 Alternative was used, add 10 log(1/x),
where X is the duty cycle, to the peak of the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was
used in step E)2)g)(viii), add 1 dB to the final result to compensate
for the difference between linear averaging and power averaging.

4) The resultis the PSD.

Test Instruments:

Refer to section 5.10 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass
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