FCC ID: 2AXAQ-RCA-HX-50

FCC PART 15E TEST REPORT FOR CERTIFICATION
On Behalf of

Anhui Grizzly Vision Technology Co.,Ltd
50" ULTRA HD SMART TV(ATSC TUNER)
Model Number: RWOSU5049
Additional Model: RWOSU5047, RWOSBU5048, RWOSQU5050,
RHOWSS507SM, RTUS5015, RNSMUS5036-B, RQSM5022,
RNSMUS5021, RLDED5098-UHD

FCC ID: 2AXAQ-RCA-HX-50

Prepared for: Anhui Grizzly Vision Technology Co.,Ltd
High-tech Industrial Park,High-tech Zone,Huainan,Anhui,China

Prepared By: EST Technology Co., Ltd.

Chilingxiang, Qishantou, Santun, Houjie, Dongguan, Guangdong, China
Tel: 86-769-83081888-808

Report Number: ESTE-R2109118

Date of Test: Jul. 29~Sep. 07, 2021
Date of Report: Sep. 09, 2021
EST Technology Co., Ltd Report No. ESTE-R2109118 Page 1 of 100



FCC ID: 2AXAQ-RCA-HX-50

TABLE OF CONTENTS
Description Page

TEST REPORT VERIFICATION. .....ctttiuittteeaiitteeenitteesssitteeessueteesssasseeessssseessssseeessnssseesssnssseesssnsseeessnsseessnnssees 3
1.  GENERAL INFORMATION ......cccctttiitieenuteeeniteeetteeeneseessseesssseessseeessseeesssesassseeansseessssessnssesssssessseessnnes 5
1.1.  Description 0f Device (EUT) ....ccoiiviiiiieiieiiecie et eteeteest et seesaesveeveesveetaesse e saessnesssesssesssessneans 5

1.2.  The antenna information for EUT ............cooiiiiiiiiii e e 6

2. SUMMARY OF TEST ..ttttiiiuttteeeiiteeeesiitteeesatseeesssssseeesasseeesaassseessssssssesssnsseeesssssseessssssseesssssseesssnssseees 7
2.1, SumMMAry Of t€St TESUIL.....cviiiiiiieiieicciect ettt ae e e e et e e e e taesebestbeesbeesseessaesssesseesssensnas 7

2.2, TESEFACIILIES ..vviieuvieeeiie ettt ettt et e e et e e et e et e e etaeeeteeeeaaeeeaaeeeateeeeneeeeaneeennes 8

2.3.  Measurement uncertainty for EST Technology Co., Ltd. ......ccccvvviiiiiiiiinieieeciecreere e 9

2.4, Assistant equIpMENt USEA fOT TEST....ccuiiiiiciiiiieirieriecee et ete et e estaesreesbeesreesbeessesaesenas 9

2.5, BIOCK DIQZIAM .....oecviiiiiieiieiieciecie ettt st te et e s ae s b e esbeessaessaessaessaeasseasseessaesseesssesssesnas 9

2.0, TESEIMOME ...ttt e et e e et e et e e e ete e e etaeeeaeeereeeeteeeereeans 10

2.7, CRANNEL LISt ..oeviiieiiceee et ettt e e et e e et e e et e e aa e e etee e taeeeareeeetaeeeneeans 12

2.8.  Power Setting 0f TeSt SOTtWAIE .......cciiiiiiiiiicieceeeeeeee et eb e e e ere e 13

2.9.  Duty Cycle of TeSt SIZNAl...c.cccciiiiiiiiiiieieiesie ettt ettt b e b e e sbeebeesseestaesrbeesbesssessseanns 14
2.10. Test EQUIPMENT LISt ..icviiiiiiiiieiieiiecieeie ettt et e st e v e ereesteesteesesessbessseesseessaeseesssesssesssenssesssennns 18

3. 6DB BANDWIDTH &26DB BANDWIDTH & 99% OCCUPIED BANDWIDTH.......cccovcvieeeeniieeeenieeennnn 20
Bl LMt ettt ettt e et e e tb e e e e e ba e e e e abeeeeaatbeaeeaatbaeeeatbaeeeatbaeeeaataeeeeantreeeeannees 20

TR N A 1< 1 1 SRR 20

3.3, Spectrum ANALYZEr SETNG........vcccverrieiieieitiesieereeseeereereereebeete e taesesesssessseesseesseesseesssesssessseesns 20

3.4, TSt PIOCEAUIE ... .eeiiieiiiie e e e et e e et e e e atb e e e e atbeeeeeaabeeesnsreeeennnes 21

3.5, TESE RESUIL ..o ettt et e e et e e e et e et e et e e taeeereeeetaeeereeans 22

3.0, TESTRESUIL ..o ettt e e et e e et e e e et e e et e e e e e e e e eetaeeereeens 24

4. MAXIMUM CONDUCTED OUTPUT POWER ......coiiiiiiiiiiiiiiiieeeiiieeeeniieeeesiieeeessieeeeesnnaeeessnnaeeeennns 34
o R 5 1' 11| U USROS 34

R <] A 1< 10| o USSP PUUIUURURUP 34

4.3, TSt PIOCEAUIE ... ..viiiieiieiie ettt e ettt e e e et e e e e et e e e e ate e e e eeateeeeetteeeeetreeeeensees 34

G4, TESERESUIL....ooiiiiiiii ettt e et e e e ettt e e e et e e e e e tae e e e e tte e e eetreaeeeanaes 35

5. PEAK POWER SPECTRAL DENSITY ....ccoiiiiiiiiiiiiieeeeeeeeiiiieeeeeeeeeeeeetitteeeeeeeeeeennsseeeeeeeeeesensnsseeeaaaeens 36
LT B 5 1 ¥ | SRR 36

TN T A <1111 o PRSI 36

5.3, Spectrum ANALYZEr SEHING.......cc.viiciieiiiieeiie e eetee ettt et e eteesveeetaeestbeeebeeesaseesssesensseessseeennes 36

5.4, TeSt PrOCEAUIE .. ..ottt e e ettt e e ettt e e e e ata e e e e aaaeeeentteeeeeseeeean 36

5.5, TSt RESULIL .. ettt e e e e e et e e e e et e e e eetaeeeeeaaeeeeensaeeeeeareeean 37

6. UNWANTED EMISSIONS AND BAND EDGE .....ccuvtiiiiiiiiieieiiiee ettt evree e e eiaeee s 51
L3 N 111 ¥ 1 USROS 51

0.2, ST SEIUP ..uvvieeiiieiieeetie ettt ettt e et e et e e s tteestaeestbeeesbaeesbeeassaeesssaesssaeasssaeasseeesseeassaanssaeasseensseeans 52

6.3.  Spectrum ANALYZET SN, .....ccccuiiiiiieeiieecieeetee ettt eree et eeeteeestaeesbeeeebeessbeeessaeessseessseeessseenns 53

6.4, TSt PrOCEAUIE .....eoiiiiiiiie e e e ettt e e e et e e e et e e e e etae e e eetteeeeeabreeeeenses 54

0.5, TSt RESUIL...eiiiiieiii e ettt e et e e et e e e et e e e e abaeeeeettaeeeeeataeaeeentreeeeensees 55

7. FREQUENCY STABILITY ..cooiiiiiiiiiiiie e 80
78 DR 5 11 SRS SRR SRRSO RP R 80

T.2. ST SEIUP .ttt ettt ettt ettt ettt e ettt e s et e et e e bt e e e bt e e sh bt e sa bt e e bt e e s bt e e bt e e e abeenateesbaeenabeeea 80

7.3, Spectrum ANALYZEr SETHNE......c.eeiiiiiieiieie ettt ettt ettt ettt sa e st eeteete e teesbeesseesneesaseenee 80

TA, TESE PTOCEAUIE ..o e e e et e e et e e e eetae e e eeareeeeeareeeeennnes 81

EST Technology Co., Ltd Report No. ESTE-R2109118 Page 2 of 100



FCC ID: 2AXAQ-RCA-HX-50

7 T Nt A T U PRSP 82
8. AC POWER LINE CONDUCTED EMISSIONS .......coiiiiiiiiiieeiiiiieeeeciteeeeeiieeeeeeiveeeeeenreeeeennaeeeesaneeaeas 84
Bl LMt oottt ettt e ettt e e e tb e e e e b e e e e e tbaeeeetbaaeeattaeeeeattaeeeenbaeeeantbreeeanreeean 84
TN T A <1 11 o S 84
8.3, Spectrum ANALYZET SEHNG.....c..ciieiieiieiie ettt et et e ste et e b e eb e e reesseesreesraesssessseesseesseesseessessss 84
I S T A o (e 1T Ta 13 (O 84
eI T TS A 21 1 L PR 85
9. ANTENNA REQUIREMENTS ....cottuuiitiiiiiittttieeeeeeeeetttutaeeseeestssasanesseestsssnnnseseeessssnnsesesesesmmnns 89
0.1, LMt ettt e ettt e et e e e e bt e e e e abe e e e e aabeeeeaatbaeeeaatbaeeeaatbaeeeatbaeeeanbaeeeeantreeeeannees 89
0.2, TESE RESUIL...eiiiieeiieieiiee ettt e e e e et e e e eeaae e e e eeaaaeessaareeseenteeessnnareeesentreessennees 89
10. TEST SETUP PHOTO .....coiiiiiiiiiiiiitieeee ettt ettt e e e e e e e eetaa e e e e e e e e naattaeeseaeeesesnsssaaeneaaaaens 90
L1, EUTPHOTO ...ttt e ettt e et e e e et e e e eaae e e e eeataeaeeeeanneas 92
EST Technology Co., Ltd Report No. ESTE-R2109118 Page 3 of 100



FCC ID: 2AXAQ-RCA-HX-50

EST Technology Co., Ltd.
Applicant: Anhui Grizzly Vision Technology Co.,Ltd
Address: High-tech Industrial Park,High-tech Zone,Huainan,Anhui,China
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Test Specification:

The device described above is tested by EST Technology Co., Ltd. The
Test Result: measurement results were contained in this test report and EST Technology Co.,
’ Ltd. was assumed full responsibility for the accuracy and completeness of these
measurements. Also, this report shows that the EUT to be technically
compliance with the FCC Rules and Regulations Part 15 Subpart E
requirements.

This report applies to above tested sample only and shall not be reproduced in
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duplicated in extracts without written approval of EST Technology Co., Ltd.
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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

FCC ID 2AXAQ-RCA-HX-50

Product Name 50" ULTRA HD SMART TV(ATSC TUNER)
Model Number RWOSU5049

Software Version V1.0

Hardware Version V1.0

Operation frequency |:

U-NII-1: 5150 MHz~5250 MHz
U-NII-3: 5725 MHz~5850 MHz

Number of channel

U-NII-1:

IEEE 802.11a/n HT20 / ac VHT20: 4 Channels;
IEEE 802.11n HT40 / ac VHT40: 2 Channels;
IEEE 802.11ac VHTS80: 1 Channel.

U-NII-3:

IEEE 802.11a/n HT20 / ac VHT20: 5 Channels;
IEEE 802.11n HT40 / ac VHT40: 2 Channels;
IEEE 802.11ac VHTS80: 1 Channel.

Modulation

OFDM(QPSK, BPSK, 16-QAM, 64-QAM,256-QAM)

Transmit Data Rate

IEEE 802.11a: 54, 48, 36, 24, 18, 12, 9, 6Mbps;
IEEE 802.11n: up 300Mbps;
IEEE 802.11ac: up to 866.6Mbps;

Channels Spacing

IEEE 802.11a: 20MHz;

IEEE 802.11n HT20: 20MHz;
IEEE 802.11n HT40: 40MHz;
IEEE 802.11ac VHT20: 20MHz;
IEEE 802.11ac VHT40: 40MHz;
IEEE 802.11ac VHTS80: 80MHz;

Transmit Power

U-NII-1 IEEE 802.11a: 12.91dBm

IEEE 802.11n HT20: 12.88dBm
IEEE 802.11n HT40: 13.02dBm
IEEE 802.11ac VHT20: 12.73dBm
IEEE 802.11ac VHT40: 12.60dBm
IEEE 802.11ac VHT80: 12.78dBm

U-NII-3 IEEE 802.11a: 12.46dBm

IEEE 802.11n HT20:14.28dBm
IEEE 802.11n HT40: 13.92dBm
IEEE 802.11ac VHT20:13.61dBm
IEEE 802.11ac VHT40:13.39dBm

IEEE 802.11ac VHTS80: 12.77dBm

Sample Type

Prototype production

Note:

For a more detailed features description, please refer to the manufacturer’s specifications or

the user's manual.

EST Technology Co., Ltd

Report No. ESTE-R2109118
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1.2. The antenna information for EUT

Ant No. Brand Model Name | Antenna Type | Connector | Gain (dBi)
1 - - Internal - 2
2 - - Internal - 2
Remark:

(1) The EUT can work as CDD mode in IEEE 802.11n and IEEE 802.11ac,and can

operate with one spatial stream.

According to KDB 662911 F 2) 1) (i):
Directional gain=2dBi+10X1log(2/1)dB=5.01dBi<<6dBi
So,the output power limit and power spectral density no need to be reduced.

(2) After pre-test all antenna configurations,the worst case configuration as list below.

NT No. SISO Configuration MIMO Configuration
TX Mode
IEEE 802.11a ANT 1 and ANT 2 /
IEEE 802.11n HT20 / ANTI1+ANT2
IEEE 802.11n HT40 / ANTI1+ANT2
IEEE 802.11ac VHT20 / ANTI1+ANT2
IEEE 802.11ac VHT40 / ANTI1+ANT2
IEEE 802.11ac VHTS80 / ANTI1+ANT2
EST Technology Co., Ltd Report No. ESTE-R2109118 Page 6 of 100
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2. SUMMARY OF TEST

2.1. Summary of test result

Report Section Description of Test Item FCC Standard Section Results

3 6dB Bandwidth &26dB Bandwidth & 15.407(a) PASS
99% Occupied Bandwidth 15.407(e)

4 Maximum Conducted Output Power 15.407(a) PASS

5 Peak Power Spectral Density 15.407(a) PASS

15.205

6 Unwanted Emissions and Band Edge 15.209 PASS
15.407(b)

7 Frequency Stability 15.407(g) PASS

8 AC Power Line Conducted Emissions 15.207 PASS

15.407(b)(9)
9 Antenna Requirement 15.203 PASS
Note:

(1) “N/A” denotes test is not applicable in this test report

EST Technology Co., Ltd Report No. ESTE-R2109118 Page 7 of 100
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2.2. Test Facilities

EMC Lab : Certificated by CNAS, CHINA
Registration No.: L5288
This Certificate is valid until: November 12, 2023

Certificated by FCC, USA
Designation Number: CN1215
This Certificate is valid until: January 31, 2022

Certificated by A2LA, USA
Registration No.: 4366.01
This Certificate is valid until: January 31, 2022

Certificated by Industry Canada
CAB identifier No.: CN0035
This Certificate is valid until: January 31, 2022

Certificated by VCCI, Japan

Registration No.:C-14103; T-20073; R-13663;
R-20103; G-20097

Date of registration: Apr. 20, 2020

This Certificate is valid until: Apr. 19, 2023

Certificated by TUV Rheinland, Germany
Registration No.: UA 50413872 0001
Date of registration: July 31, 2018

Certificated by Intertek
Registration No.: 2011-RTL-L2-64
Date of registration: November 08, 2018

Name of Firm : EST Technology Co., Ltd.
Site Location : Chilingxiang, Qishantou, Santun, Houjie, Dongguan, Guangdong,
China

EST Technology Co., Ltd Report No. ESTE-R2109118 Page 8 of 100
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2.3. Measurement uncertainty for EST Technology Co., Ltd.

Test Item Uncertainty
Uncertainty for Conduction emission test 2.54dB
Uncertainty for Radiation Emission test 3.60
(30MHz-1GHz) )
Uncertainty for Radiation Emission test 436
(1GHz to 18GHz) )
Uncertainty for spurious emissions test 467
(18GHz to 40GHz) '
Uncertainty for radio frequency 7x10-8
Uncertainty for conducted RF Power 1.08dB
Uncertainty for Power density test 0.26dB
Temperature +0.6°C
Humidity +4.0 %
Volatage DC +1.0%
Volatage (AC, <10KHz) +1.5%

Note:
This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.

2.4. Assistant equipment used for test

Item | Equipment | Brand | Model Name/Type No. FCCID Series No.
Item | Shielded Type | Ferrite Core Length Note
1 NO NO 1.5m AC Cable

2.5. Block Diagram

For radiated emissions test: EUT was placed on a turn table, which is 0.8 (or 1.5) meter high above
ground.

AC Mains EUT

AC 120V/60Hz

(EUT: 50" ULTRA HD SMART TV(ATSC TUNER))

EST Technology Co., Ltd Report No. ESTE-R2109118 Page 9 of 100
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2.6. Test Mode

Pre-scan has been combined all possible modulations and date rates to determine the worst case test
mode,the worst case test mode was selected for the final test as listed below.

Test Item Test Mode Channel Modulation | Data rate
IEEE 802.11a 149/157/165 OFDM 6Mbps
IEEE 802.11n HT20 149/157/165 OFDM MCSO0
IEEE 802.11n HT40 151/159 OFDM MCSO0
6dB
g IEEE 802.11ac
Bandwidth VHT20 149/157/165 OFDM MCSO0
IEEE 802.11ac
VHT40 151/159 OFDM MCSO0
IEEE 802.11ac
VHTR0 155 OFDM MCSO0
IEEE 802.11a 36/40/48 OFDM 6Mbps
IEEE 802.11n HT20 36/40/48 OFDM MCSO0
IEEE 802.11n HT40 38/46/54/62 OFDM MCSO0
26dB
- IEEE 802.11ac
Bandwidth VHT20 36/40/48 OFDM MCSO0
IEEE 802.11ac
VHT40 38/46 OFDM MCSO0
IEEE 802.11ac
VHTR0 42 OFDM MCSO0
IEEE 802.11a 36/40/48/149/157/165 OFDM 6Mbps
IEEE 802.11n HT20 36/40/48/149/157/165 OFDM MCSO0
999 IEEE 802.11n HT40 38/46/151/159 OFDM MCSO0
Occupied IEEE 802.11ac 36/40/48/149/157/165 OFDM MCS0
Bandwidth VHT20
IEEE 802.11ac
VHT40 38/46/151/159 OFDM MCSO0
IEEE 802.11ac
VHTR0 42/155 OFDM MCSO0
IEEE 802.11a 36/40/48/149/157/165 OFDM 6Mbps
IEEE 802.11n HT20 36/40/48/149/157/165 OFDM MCSO0
Maximum IEEE 802.11n HT40 38/46/151/159 OFDM MCSO0
Conducted
Output IEEE,I?IOT%(}I“ 36/40/48/149/157/165 OFDM MCS0
Power
IEEE 802.11ac
VHT40 38/46/151/159 OFDM MCSO0
IEEE 802.11ac
VHTS0 42/155 OFDM MCSO0
EST Technology Co. , Ltd Report No. ESTE-R2109118 Page 10 of 100
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IEEE 802.11a 36/40/48/149/157/165 OFDM | 6Mbps
IEEIIE{,%%'““ 36/40/48/149/157/165 OFDM | MCSO
Peak Power | rirae 38/46/151/159 OFDM | MCS0
Spectral
Density IEEEI?I%(}”C 36/40/48/149/157/165 OFDM | MCS0
IEEE 802.11ac
(AN 38/46/151/159 OFDM | MCSO0
TEEE 802.11ac
(A 42/155 OFDM | MCS0
IEEE 802.11a 36/40/48/149/157/165 OFDM | 6Mbps
IEEIIE{,%%'““ 36/40/48/149/157/165 OFDM | MCSO
Unwanted
Ermissions IEEIIE{,%%'““ 38/46/151/159 OFDM | MCS0
and Band
Edge(Above IEEEI?I%(} lac 36/40/48/149/157/165 OFDM | MCS0
1GHz) IEEE 802.11ac
(AN 38/46/151/159 OFDM | MCSO0
TEEE 802.11ac
(A 42/155 OFDM | MCS0
Unwanted
Emissions IEEE 802.11a 36 OFDM 6Mbps
Below 1GHz
Frequency | ;o qulation 36/149 N/A N/A
Stability
AC Power
Line
Comae | IBEES02.11a 36 OFDM | 6Mbps
Emissions
Note:

1. Inradiated measurement,the EUT had been pre-scan on the positioned of each 3 axis(X,Y,Z),
the worst case was found when positioned on X-plane.

EST Technology Co.,Ltd

Report No. ESTE-R2109118
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2.7. Channel List

Band Mode Channel Fr(el\(}[ﬁ;l)cy
36 5180
IEEE 802.11a & n HT20 & ac 40 5200
VHT20 44 5220
U-NII-1 48 5240
IEEE 802.11n HT40 & 38 5190
ac VHT40 46 5230
IEEE 802.11ac VHTS80 42 5210
52 5260
IEEE 802.11a & n HT20 & ac 56 5280
VHT20 60 5300
U-NII-2A 64 5320
IEEE 802.11n HT40 & 54 5270
ac VHT40 62 5310
IEEE 802.11ac VHTS80 58 5290
100 5500
104 5520
108 5540
112 5560
IEEE 802.11a & n HT20 & ac 116 5580
VHT20 120 5600
124 5620
128 5640
132 5660
U-NII-2C 136 5680
140 5700
102 5510
IEEE 802.11n HT40 & 10 3550
ac VHT40 118 2590
126 5630
134 5670
106 5530
IEEE 802.11ac VHTS80 122 5610
149 5745
IEEE 802.11a & n HT20 & ac 153 3765
VHT20 157 5785
U-NIL3 161 5805
165 5825
IEEE 802.11n HT40 & 151 5755
ac VHT40 159 5795
IEEE 802.11ac VHT80 155 5775
EST Technology Co.,Ltd Report No. ESTE-R2109118 Page 12 of 100
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2.8. Power Setting of Test Software

Software Name QA _Tool Dbg
U-NII-1
Frequency(MHz) 5180 5200 5240
IEEE 802.11a Setting Default Default Default
IEEE 802.11n HT20 Setting Default Default Default
IEEE 802.11ac VHT20 Setting Default Default Default
Frequency(MHz) 5190 5230
IEEE 802.11n HT40 Setting Default Default
IEEE 802.11ac VHT40 Setting Default Default
Frequency(MHz) 5210
IEEE 802.11ac VHTS8O0 Setting Default
U-NII-3
Frequency(MHz) 5745 5785 5825
IEEE 802.11a Setting Default Default Default
IEEE 802.11n HT20 Setting Default Default Default
IEEE 802.11ac VHT20 Setting Default Default Default
Frequency(MHz) 5755 5795
IEEE 802.11n HT40 Setting Default Default
IEEE 802.11ac VHT40 Setting Default Default
Frequency(MHz) 5775
IEEE 802.11ac VHTS80 Setting Default
EST Technology Co.,Ltd Report No. ESTE-R2109118 Page 13 of 100
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2.9. Duty Cycle of Test Signal

Temperature | 26.4°C Relative Humidity 55% Test Voltage AC 120V/60Hz
Mode Frequency| On time | Total Time | Duty Cycle |Duty Factor| 1/T VBW Setting
(MHz) (ms) (ms) (%) (dB) (Hz) (dB)
IEEE 802.11a | 5180 1.40435 | 1.43043 98.18 0.00 10 10
IEEE 802.11n
HT20 5180 1.31304 | 1.33913 98.05 0.00 10 10
IEEE 802.11ac
VHT20 5190 0.69130 | 0.71739 96.36 0.16 1447 1447
IEEE 802.11n 5180 0.66957 | 0.68696 97.47 0.11 1493 1493
HT40
IEEE 802.11ac
VHT40 5190 0.36522 | 0.39130 93.34 0.30 2738 2738
IEEE 802.11ac
VHTS0 5210 1.01450 | 1.55797 65.12 1.86 986 986
Note:

1. Duty Cycle=On Time/Total Time X 100%.

2. Duty Factor=10 X Log(1/Duty Cycle).

3. If duty cycle <98 %, the conducted average output power and average power spectral density
should be add duty factor.

4. If duty cycle=98 %,the EUT is consider to be transmitting continuously,the conducted
average output power and average power spectral density no need to add duty factor.

5. The on-time time is transmission duration(T).
6. The VBW Setting is use for RMS measurement in unwanted emissions and band edge(Above
1GHz ) test.
EST Technology Co.,Ltd Report No. ESTE-R2109118 Page 14 of 100
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IEEE 802.11a 5180MHz

Spectrum I 'E'I
Ref Level 20.00 dém  Offset 1.00 dB @ RBW 3 MHz
Att 35 dB @ SWT Ims @ VBW 10 MHz
s6L
@ 1Pk Max
D2[1] 0.20 dB
od 1.43043 ms
| R e o v T SR e P PP TR Y S P TIPS IR
852.17 ps
0 dBm
-10 dBm
-20 dBm
-30 deém
1 ohk
-40 dBm —
50 dBm
-60 dBm
70 dBm
CF 5.18 GHz 691 pts 300.0 ps/
(Marker |
| Type | Ref | Tre | X-value | Y-value | _Function | Function Result |
(EYE Y Y 552,17 s | -39.12 dBm |
o1 M1 1 1,40435 ms | -0.45 dB |
pz| M1l 1| 1.43043 ms | 0.20 dB | [ ,
t i T Ready | WMAMANANS WO Y,
IEEE 802.11n HT20 5180MHz
Spectrum I 'E'I
Ref Level 20.00 dém  Offset 1.00 dB @ RBW 3 MHz
Att 35 dB @ SWT Ims @ VBW 10 MHz
s6L
@ 1Pk Max
D2[1] -0.19 dB
10dB 1.33913 ms
bl MARA R AP W it bl
P Pt Aot bl o Ay B9 A
’HL sl
50 dBm
-60 dBm
70 dBm
CF 5.18 GHz 691 pts 300.0 ps/
(Marker |
| Type | Ref | Tre | X-value | Y-value | _Function | Function Result |
(EYE Y Y 145217 ms | -38.77 dBm |
o1 M1 1 1.31304 ms | 0.05 dB |
pz| M1l 1| 1.33913 ms | -0.19 dB | [ ,
t i T Ready | WMAMANANS WO Y,

EST Technology Co.,Ltd
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Spectrum I

IEEE 802.11n HT40 5190MHz

(=
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IEEE 802.11ac VHT40 5190MHz
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2.10. Test Equipment List

For AC power conducted emissions test

Equipment Manufacturer| Model No. | Serial No. Cag())rj}t,lon Last Cal. | Next Cal.
) Rohde
EMI Test Receiver ESHS30 EST-E001 LISAI June 13,21 | 1 Year
& Schwarz
o ) Rohde
Artificial Mains Network ENV216 EST-E002| LISAI June 13,21 | 1 Year
& Schwarz
.. Rohde
Pulse Limiter ESH3-Z2 |EST-E078| LISAI June 13,21 | 1 Year
& Schwarz
Test Software Audix e3-6.111221a N/A N/A N/A N/A
For radiated emissions test(9KHz-30MHz)

Equipment Manufacturer| Model No. | Serial No. Caglz)r(:il;mn Last Cal. | Next Cal.
EMI Test Rohde ESR7  |EST-E047| LISAI |June1321| 1 Year
Receiver & Schwarz

Active Loop Antenna SCHEV\C]:?(REB FMZB 1519B | EST-E054 LISAI June 13,21 1 Year
Test Software Audix e3-6.111221a N/A N/A N/A N/A
9kHz-30MHz Cable N/A EST-001 N/A N/A N/A N/A
For radiated emissions test(30MHz-1000MHz)

Equipment Manufacturer| Model No. | Serial No. Cagzr;;lon Last Cal. | Next Cal.
EMI Test Rohde ESR7  |EST-E047| LISAI |June1321| 1 Year
Receiver & Schwarz

Bilog Antenna Teseq CBL6111D [EST-E034| LISAI |June 13,21 | 1 Year
Test Software Audix e3-6.111221a N/A N/A N/A N/A
30-1000MHz Cable N/A EST-002 N/A N/A N/A N/A
For radiated emissions test(Above 1000MHz)
Equipment Manufacturer| Model No. | Serial No. Cagl:)r(all;lon Last Cal. | Next Cal.
Horn Antenna SCHE“CfiRZB BBHA 9120 D | EST-E031 LISAI June 13,21 | 1 Year
Signal Amplifier SCHE\Ké?(RZB BBV9718 |EST-E032| LISAI |June 13,21 | 1 Year
Spectrum Analyzer Rohde FSV40  |EST-E069| LISAI | July 1921 | 1 Year
p y &Schwarz y
Test Software Audix e3-6.111221a N/A N/A N/A N/A
Above 1GHz Cable N/A EST-003 N/A N/A N/A N/A
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For connect EUT antenna terminal test

Equipment Manufacturer| Model No. | Serial No. Cagl:)rcall;lon Last Cal. | Next Cal.
Rohde
TS 8997 &Schwarz / / / / /
Open Switch and Rohde
Control Unit &Schwarz OSP-B157WB |EST-E036 LISAI June 13,21 1Year
Signal and Rohde
Spectrum Analyzer &Schwarz FSV EST-E037 LISAI June 13,21 | 1 Year
Signal Generator Rohde SMB100A |EST-E038| LISAI |June13,21| 1 Year
&Schwarz
Vector Signal Rohde | \BV100A [EST-E039 | LISAT |June 1321 1Year
Generator &Schwarz
Rohde
Test Software WMS32 V10.50.00 N/A N/A N/A
&Schwarz
Temperature controller Terchy MHQ EST-E101| LISAI |June 13,21 | 1 Year
EST Technology Co., Ltd Report No. ESTE-R2109118 Page 19 of 100
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3. 6DB BANDWIDTH &26DB BANDWIDTH & 99% OCCUPIED BANDWIDTH

3.1. Limit
Band Frequency (MHz) Test Item Limit
26dB Bandwidth&99%
U-NII-1 5150-5250 Occupied Bandwidth N/A
26dB Bandwidth&99%
U-NII-2A 5250-5350 Occupied Bandwidth N/A
26dB Bandwidth&99%
U-NII-2C 5470-5725 Occupied Bandwidth N/A
1 o
U-NIL-3 5725-5850 6dB Bandwidth&99% 1 (4p p.ndwidth=500KHz
Occupied Bandwidth
3.2. Test Setup
Spectrum Analyzer EUT
3.3. Spectrum Analyzer Setting
6dB Bandwidth
Spectrum Parameters Setting
RBW 100KHz
VBW 300KHz
40MHz(20MHz Bandwidth mode)
Span 60MHz(40MHz Bandwidth mode)
120MHz(80MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold
26dB Bandwidth
Spectrum Parameters Setting
RBW approximately 1% of the emission bandwidth
VBW >RBW
40MHz(20MHz Bandwidth mode)
Span 60MHz(40MHz Bandwidth mode)
120MHz(80MHz Bandwidth mode)
Sweep Time Auto
Detector Peak
Trace Mode Max Hold
EST Technology Co., Ltd Report No. ESTE-R2109118 Page 20 of 100
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99% Occupied Bandwidth
Spectrum Parameters Setting

RBW 1% to 5% of the OBW

VBW approximately three times the RBW

Span between 1.5 times and 5.0 times the OBW
Sweep Time Auto

Detector Peak

Trace Mode Max Hold

3.4. Test Procedure
For 26dB Bandwidth Measurement :

/eo o

o

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 3.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, measure the maximum width of the emission that is 26 dB down from
the peak of the emission.Compare this with the RBW setting of the instrument. Readjust RBW
and repeat measurement as needed until the RBW/EBW ratio is approximately 1%.

Repeat above procedures until all modes and channels were measured.

Record the results in the test report.

For 6dB Bandwidth Measurement :

aoc oe

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 3.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, 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.

Repeat above procedures until all modes and channels were measured.

Record the results in the test report.

For 99% Occupied Bandwidth Measurement :

me Ao o

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 3.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, use the 99% power bandwidth function to measure bandwidth.
Repeat above procedures until all modes and channels were measured.

Record the results in the test report.
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3.5. Test Result

. . . AC
Temperature 26.4°C Relative Humidity 55% Test Voltage 120V/60L2
26dB Bandwidth&99% Occupied Bandwidth
Calcul
Fre 26dB 99% chupied ate Calculqte.
AND Test Mode (MHz) Bandwidth Bandwidth Power | Power Limit
(MHz) (MHz) Limit (dBm)
W)
5180 19.971 16.498
IEEE 802.11a 5200 20.029 16.556
5240 19.797 16.498
[EEE 802111 5180 20.087 17.540
HT20. 5200 20.087 17.598
5240 20.087 17.540
[EEE 802.11ac 5180 20.134 17.656
U-NII-1 VET?20 5200 20.203 17.656
5240 20.203 17.655
IEEE 802.11n 5190 40.290 36.353
HT40 5230 40.290 36.816
IEEE 802.11ac 5190 40.520 36.237
VHT40 5230 40.520 36.353
IEEE 802.11ac

VHTS0 5210 80.410 75.948

EST Technology Co.,Ltd
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Temperature 26.4°C Relative Humidity 55% Test Voltage 12 O\é /(éOHz
6dB Bandwidth&99% Occupied Bandwidth
) 99% Occupied 6dB BW
BAND Test Mode (BIEZ) 6dB gj}%‘g”dth Bandwidth | Min Limit | Result
(MHz) (MHz)
5745 15.155 16.498 0.5 PASS
IEEE 802.11a 5785 15.279 16.440 0.5 PASS
5825 15.163 16.440 0.5 PASS
5745 16.314 17.598 0.5 PASS
IEE]IE_I,?(;%'HH 5785 16.302 17.598 0.5 PASS
5825 16.290 17.540 0.5 PASS
LEEE 80011 5745 16.238 17.656 0.5 PASS
U-NII-3 VHTI0 5785 16.306 17.655 0.5 PASS
5825 16.298 17.598 0.5 PASS
IEEE 802.11n 5755 35.357 36.816 0.5 PASS
HT40 5795 35.157 36.700 0.5 PASS
IEEE 802.11ac 5755 35.125 36.585 0.5 PASS
VHT40 5795 35.149 36.700 0.5 PASS
IEEE 802.11ac
VHTS0 5775 76.296 75.948 0.5 PASS

Note :

For Band U-NII-2A and U-NII-2C,the maximum conducted output power limit is 250mw or
11+10 X Log B, which is lesser,where B is the 26dB Bandwidth in MHz.So in this section,the

maximum conducted output power limit can calculate with 26dB Bandwidth.
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3.6. Test Result
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U-NII-1
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FCC ID: 2AXAQ-RCA-HX-50

U-NII-3
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FCC ID: 2AXAQ-RCA-HX-50
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4. MAXIMUM CONDUCTED OUTPUT POWER

4.1. Limit
Band EUT Type Limit
1W(30dBm)
. (Max. e.i.r.p=125mW at any elevation angle
t A Point
Outdoor Access Poin above 30 degrees as measured from the
U-NII-1 . horizon)
Indoor Access Point 1W(30dBm)
Fixed point-to-point Access Point 1W(30dBm)
Mobile and Portable Client Device 250mW(23.98dBm)
250mW(23.98dBm) or 11dBm+10 log
U-NII-2A All Device B,Which is lesser.
(B 1s 26dB Bandwidth in MHz)
250mW(23.98dBm) or 11dBm+10 log
U-NII-2C All Device B,Which is lesser.
(B is 26dB Bandwidth in MHz)
U-NII-3 All Device 1W(30dBm)
Note:

For the Band U-NII-2A and U-NII-2C,the maximum conducted output power limit

calculate result refer to section 3.5.

4.2. Test Setup

L] L]

3“"".““’.?'."-

e EUT

4.3. Test Procedure

ISE

Connect EUT antenna terminal to the OSP-B157WB with RF cable.
Set the EUT transmit continuously with maximum output power.
c. Through the test software in TS8897 to control a wideband gated RF power meter provided that

the gate parameters are adjusted such that the power is measured only when the EUT is

transmitting at its maximum power control level. Because the measurement is made only during

the ON time of the transmitter, no duty cycle correction factor is required.
d. Repeat above procedures until all modes and channels were measured.

e. Record the results in the test report.
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4.4. Test Result

Temperature 26.4°C Relative Humidity 55% Test Voltage | AC 120V/60Hz
Conducted AVG Total Total
BAND Test Fre Out?élérl;(;wer C(glli}l;ltf d C(gftl;)i[: d Limit | Result
Mode (MHz) (dBm)
Ant 1 Ant 2 Power Power
W) (dBm)
ppp 180 [ 1187 [ 1074 [ 00154 11.87 23.98 | PASS
203 11a L5200 | 1250 [ 10.09 | 00178 12.50 23.98 | PASS
5240 | 1291 | 946 | 0.0195 12.91 23.98 | PASS
IEEE | 5180 | 10.82 | 8.64 | 0.01940 12.88 23.98 | PASS
802.11n | 5200 | 11.10 | 8.11 | 0.01935 12.87 23.98 | PASS
HT20 | 5240 | 1143 | 729 | 0.01925 12.84 23.98 | PASS
IEEE | 5180 | 1052 | 840 | 0.01818 12.60 2398 | PASS
802.11ac | 5200 | 10.85 | 7.92 | 0.01837 12.64 23.98 | PASS
U-NII-1 VHT20 | 5240 | 1131 | 7.19 | 0.01875 12.73 23.98 | PASS
IEEE | 5190 | 11.15 | 846 | 0.02005 13.02 23.98 | PASS
SglzT'ﬂ)n 5230 | 11.64 | 7.35 | 0.02003 13.02 23.98 | PASS
IEEE | 5190 | 10.63 | 7.77 | 0.01755 12.44 23.98 | PASS
83%'%%0 5230 | 1126 | 6.83 | 0.01818 12.60 23.98 | PASS
IEEE
802.11ac | 5210 | 10.16 | 933 | 0.01895 12.78 23.98 | PASS
VHTS0
5745 | 12.46 | 1142 | 0.01762 12.46 30.00 | PASS
8{)13]511 5785 | 1223 | 11.76 | 0.01671 12.23 30.00 | PASS
5825 | 11.61 | 1069 | 0.01447 11.61 30.00 | PASS
IEEE | 5745 | 11.17 | 10.12 | 0.02339 13.69 30.00 | PASS
802.11n | 5785 | 11.90 | 10.53 | 0.02360 13.73 30.00 | PASS
HT20 | 5825 | 1024 | 941 | 0.01930 12.86 30.00 | PASS
[EEE | 5745 | 11.13 | 10.00 | 0.02297 13.61 30.00 | PASS
802.11ac | 5785 | 10.83 | 1035 | 0.02293 13.60 30.00 | PASS
U-NII-3 VHT20 | 5825 | 10.19 | 9.18 | 0.01872 12.72 30.00 | PASS
IEEE | 5755 | 11.48 | 1027 | 0.02468 13.92 30.00 | PASS
8(})12@11%)11 5795 | 10.86 | 10.46 | 0.02329 13.67 30.00 | PASS
IEEE | 5755 | 1097 | 970 | 0.02182 13.39 30.00 | PASS
83%'%%0 5795 | 1039 | 9.94 | 0.02080 13.18 30.00 | PASS
IEEE
802.11ac | 5775 | 10.15 | 933 | 0.01892 12.77 30.00 | PASS
VHTS0
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5. PEAK POWER SPECTRAL DENSITY

5.1. Limit
Band EUT Type Limit
Outdoor Access Point 17dBm/MHz
Indoor Access Point 17dBm/MHz
U-NII-1 - X . .
Fixed point-to-point Access Point 17dBm/MHz
Mobile and Portable Client Device 11dBm/MHz
U-NII-2A All Device 11dBm/MHz
U-NII-2C All Device 11dBm/MHz
U-NII-3 All Device 30dBm/500KHz
5.2. Test Setup
Spectrum Analyzer EUT

5.3. Spectrum Analyzer Setting

Spectrum Parameters Setting

RBW IMHz(For U-NII-1&U-NII-2A&U-NII-2C)
500KHz(For U-NII-3)

VBW 3MHz(For U-NII-1&U-NII-2A&U-NII-2C)
2MHz(For U-NII-3)

Span encompass the entire 26 dB EBW or 99% OBW of the signal

Sweep Time Auto
Number of Sweep Point =2 X SPAN/RBW
Detector RMS(power averaging)
Trace Average =100 traces

5.4. Test Procedure

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 5.3.

Set the EUT transmit continuously with maximum output power.

Allow trace to stabilize, use the marker-to-peak function to set the marker to the average of the

emission.

e. Ifthe duty cycle of test siganl <<98%,the result=max measured value+10 Xlog(1/duty cycle);
If the duty cycle of test siganl =98%,the esult=max measured value.

f. Repeat above procedures until all modes and channels were measured.

g. Record the results in the test report.

ac o
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5.5. Test Result

Temperature 26.4°C | Relative Humidity | 55% | Test Voltage AC 120V/60Hz
Fre Power Density Duty | Total Pgwer Limit
BAND Test Mode (dBm/MHz) Factor Density Result
(MHz) (dBm/MHz)
Ant 1 Ant 2 (dB) | (dBm/MHz)
5180 2.94 -0.54 0.00 2.94 11.00 PASS
8{)131.511?3 5200 2.63 -0.96 0.00 2.63 11.00 PASS
5240 2.31 -0.36 0.00 2.31 11.00 PASS
IEEE 5180 1.41 -1.61 0.00 3.17 11.00 PASS
802.11n 5200 1.14 -2.34 0.00 2.75 11.00 PASS
HT20 5240 1.04 -1.95 0.00 2.81 11.00 PASS
IEEE 5180 1.15 2.11 0.16 2.99 11.00 PASS
802.11ac 5200 0.80 -2.65 0.16 2.58 11.00 PASS
U-NII-1 VHT20 5240 0.85 -2.48 0.16 2.67 11.00 PASS
IEEE 5190 -2.53 -5.28 0.11 -0.57 11.00 PASS
8(})I2T‘1‘%)n 5230 -2.65 -5.65 0.11 -0.77 11.00 PASS
IEEE 5190 -2.67 -5.62 0.30 -0.59 11.00 PASS
802.11ac
VHTA40 5230 -2.95 -5.81 0.30 -0.84 11.00 PASS
IEEE
802.11ac 5210 -6.29 -9.74 1.86 -2.81 11.00 PASS
VHTS80
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BAND | TestMode | , LT (E%Vrvrf/r;gglstitzy) FDutty Tolt)a 1 P(')twer Limit Result
€S odce actor €1ns1 cSu
(MHz) @) | @B m/SOOI}(,Hz) (dBm/500KHz)
Ant 1 Ant 2
5745 -0.54 | -144 | 0.00 -0.54 30.00 PASS
Sé%EEla 5785 022 | -1.52 | 0.00 -0.22 30.00 PASS
5825 -0.93 | -2.08 | 0.00 -0.93 30.00 PASS
IEEE 5745 -125 | 223 | 0.00 1.30 30.00 PASS
802.11n | 5785 -0.98 | -2.15 | 0.00 1.48 30.00 PASS
HT20 5825 -1.46 255 | 0.00 1.04 30.00 PASS
IEEE 5745 -133 | -1.96 | 0.16 1.54 30.00 PASS
802.11ac | 5785 -0.97 | 223 | 0.16 1.62 30.00 PASS
U-NII-3 VHT20 5825 -147 | 270 | 0.16 1.13 30.00 PASS
IEEE 5755 -4.61 -5.38 | 0.11 -1.86 30.00 PASS
802.11n
HT40 5795 434 | -5.68 | 0.11 -1.84 30.00 PASS
IEEE 5755 527 | -5.98 | 030 -2.30 30.00 PASS
802.11ac
VHT40 5795 482 | -546 | 030 -1.82 30.00 PASS
IEEE
802.11ac | 5775 -8.04 | -887 | 186 -3.56 30.00 PASS
VHTS0
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Spectrum 1“? Spectrum 1"?
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SGL Count 100/100 SGL Count 100/100
@ LRm Max @ LRm Max
Mif1] 2,94 dBm)| Mif1] 054 dEm|
51790160 GH2| 5. 177840 GH2|
10 Bl 10 Bl
0 dn - = = - 0 g8l - e
f X / . B—
-10 dir : - -10 dir {
\ / \
-20 dism <1 - -20 dism 7 Y
-y \ 4 \
430 dBm— {1 A 430 dem ;
o o e \
ey el o s dal i e PO
50 d& 50 dB
40 dBm: 40 dBm:
=70 dBr =70 dBr
CF 5.18 GHz 591pts Span 40.0 MHz CF 5.18 GHz 591pts Span 40.0 MHz
e e
n I Ready 1 | Ready
Vi J A8 . iN J A8
Spectrum ] 1“? Spectrum ] 1"?
Ref Level 20.00 dgém  Offset 1.00 dB = RBW 1 MHz Ref Level 20.00 dgém  Offset 1.00 dB = RBW 1 MHz
Att 3508 @ SWT  20ms @ VBW 3 MHz  Mode Auto Sweep Att 35 dE e SWT  20ms @ VBW IMHz  Mode duto Sweep
SGL Count 100/100 SGL Count 100/100
@ LRm Max @ LRm Max
Mif1] 263 dBm| Mif1] 0.9 dBm)
5. 1909580 GH2| 51900790 GH2|
10 Bl 10 Bl
0 88 — 0 88 ———
N, —
10 dn A 10 dn /| \
/ \ i \
f \ f \
20 dim -+ '.L\ 20 dam + "
|
rr\/ S / \
30 dem e -] <30 dom 7 -
s = b it
0 b = et b |
50 d& 50 dB
40 dBm: 40 dBm:
=70 dBr =70 dBr
CF 5.2 GHz 591pts Span 40.0 MHz CF 5.2 GHz 591pts Span 40.0 MHz
L L B e A L B e A
Spectrum 1“? Spectrum 1"?
Ref Level 20.00 dgém  Offset 1.00 dB = RBW 1 MHz Ref Level 20.00 dgém  Offset 1.00 dB = RBW 1 MHz
Att 3508 @ SWT  20ms @ VBW 3 MHz  Mode Auto Sweep Att 35 dE e SWT  20ms @ VBW IMHz  Mode duto Sweep
SGL Count 100/100 SGL Count 100/100
@ LRm Max @ LRm Max
mMif1] FETRTT mMif1] 01,536 dim)
5.2413890 GM2) 52391320 GHz,
10 Bl 10 Bl
o =3 = e — = _
\ i1 T
<10 diir - <10 diir - \
/ \ / \
/ \ /
20 dBm va -~ 20 dBm 7 -
/ J 3
el ! 1
30 dam > 30 dem
o F L
e’ e Mol icn
40 d 2 i) i AR e hia
50 d& 50 dB
40 dBm: 40 dBm:
=70 dBr =70 dBr
CF 5.24 GHz 591pts Span 40.0 MHz CF 5.24 GHz 591pts Span 40.0 MHz
e — e —
_ T R T i T R T
L Vi J A8 iN J A8
EST Technology Co.,Ltd Report No. ESTE-R2109118

Page 39 of 100



FCC ID: 2AXAQ-RCA-HX-50

U-NII-1

IEEE 802.11n HT20 5180MHz

ANT 1
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U-NII-1

IEEE 802.11n HT20 5200MHz
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U-NII-1

IEEE 802.11ac VHT20 5200MHz

ANT 1
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U-NII-1

IEEE 802.11n HT40 5230MHz
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U-NII-1

IEEE 802.11ac VHT80 5210MHz
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6. UNWANTED EMISSIONS AND BAND EDGE

6.1. Limit

The maximum emissions outside of the frequency bands of operation shall be attenuated in

accordance with the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35

GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35

GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725

GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band:All emissions shall be limited to a level of
—27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10
dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or below the band
edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge,
and from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at

the band edge.

The unwanted emissions which fall in Restricted bands shall not exceed the field strength levels

specified in the following table:

15.209 Radiated emission limits

Frequency (MHz) Field Strength(uV/m) Distance(m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30

1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
15.205 Restricted frequency band
MHz MHz MHz GHz
0.090-0.110 16.42 -16.423 399.9 - 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-85
417725 -4.17775 37.5-38.25 1435 -1626.5 9.0-92
420725 -4.20775 73-74.6 16455 - 1646.5 93-95
6.215-6.218 748 -752 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 -121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 1535-162
8.362 - 8.366 156.52475 - 156.52525 2483.5- 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29-12.293 167.72 -1732 3332 - 3339 31.2-318
12.51975 -12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 A
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Note:
1. dBuV/m=20Log(uV/m)
2. Above 1GHz the formula is used to convert the EIRP to field strength
E[dBuV/m] = EIRP[dBm] — 20 log (d[m]) + 104.77,
where E is field strength and d is distance at which the field strength limit is specified in

the applicable requirements.
for example,3m field strength(dBuV/m)=EIRP-20log(3)+104.77=EIRP+95.2

6.2. Test Setup

g’vkwI:INg;?) O0MHz.
|
3me |
- ‘;l
EUT-and«
SupportSvstem+
[ |
1me TURN-TABLE«
L 1.5m(L)*1.0m(W)*0.8m(H) | (FIBRE-GLASS)~
0~1000MHz
— 1 o

] ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS

==

3m
|« *

ETT and
Support System

[ ]

TURN TABLE
1 S L)*1 Om{ W50 8m(Hj—®] | (FIBRE GLASS)

Above 1GHz
ANTENNA FI EVATION VARTES FROM 1 TO 4 METERS
3 Merers
EUT and
L Support System
i [ 1
i 1.5m(L)* 1 O W 1. 3mi(H)
E TURN TABLE
H (FIBRE GLASS)
EST Technology Co.,Ltd Report No. ESTE-R2109118 Page 52 of 100

EsL,



FCC ID: 2AXAQ-RCA-HX-50

6.3. Spectrum Analyzer Setting

For 9KHz-150KHz

Spectrum Parameters Setting
RBW 300Hz(for Peak&AVG)/CISPR 200Hz(for QP)
VBW 300Hz(for Peak&AVG)/CISPR 200Hz(for QP)
Start frequency 9KHz
Stop frequency 150KHz
Sweep Time Auto
Detector PEAK/QP/AVG
Trace Mode Max Hold
Note : For 9KHz-90KHz&110KHz-150KHz,the detector is average,other frequency is CISPR
QP detector.
For 150KHz-30MHz
Spectrum Parameters Setting
RBW 9KHz
VBW 9KHz
Start frequency 150KHz
Stop frequency 30MHz
Sweep Time Auto
Detector QP
Trace Mode Max Hold

Note : For 150KHz-490KHz,the detector is average,other frequency is CISPR QP detector.

For 30MHz-1GHz

Spectrum Parameters Setting
RBW 120KHz
VBW 300KHz
Start frequency 30MHz
Stop frequency 1GHz
Sweep Time Auto
Detector QP
Trace Mode Max Hold
For Above 1GHz
Spectrum Parameters Setting
RBW IMHz
PEAK Measurement AVG Measurement
Duty cycle=98%,VBW=10Hz
VBW 3IMHz Duty cycle<<98%,VBW=1/T
Video bandwidth mode=RMS
(power averaging)
Start frequency 1GHz
Stop frequency 25GHz
Sweep Time Auto
Detector PEAK
Trace Mode Max Hold

Note : T is the on-time time of the duty cycle,when EUT transmit continuously with maximum

output power,unit is seconds. reference section 2.7 for the on-time time.
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6.4. Test Procedure

a.

°opo

=H

S

EUT was placed on a turn table, which is 0.8 meter high above ground for below 1GHz test, and
which is 1.5 meter high above ground for above 1GHz test.

EUT is set 3 meters away from the receiving antenna, which is mounted on a antenna tower.

Set the EUT transmit continuously with maximum output power.

The turn table can rotate 360 degrees to determine the position of the maximum emission level.
The antenna can be moved up and down between 1 meter and 4 meters to find out the maximum
emission level. Both horizontal and vertical polarization of the antenna are set on test.

Spectrum analyzer setting parameters in accordance with section 6.3.

Repeat above procedures until all channels were measured.

Record the results in the test report.
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6.5. Test Result

EST Technology

Radiated Emissions Below 1GHz

Chilingxiang, Qishantow, Santun,

Houjie, Dongguan, Guangdong, China
Tel:+38-769-53081888
Feoc+86-769-03001578

Data: 13 File: WEmc-966-1\test datal2021\RAHHULXIONGIRWO SUS049.EME (70)
20 Level (dBuV/m) Date: 2021-08-05
T0
60|
FCC PART| 15 B(3M)
—
50 BdB

40 —'—‘

&

WM

30
20
10
30
Site no.
Dis. / Ant.
Limit
Env. / Ina.
Engineer
EUT
Power
M/N BWO5U5049
Teat Mode TX Mode
ANT Cable Emission
Freq. Factor Loss Reading Level Limit Margin
(MHz) (dB/m) (dB) (dBuv}) {dBuV,/m) {dBuV/m) (dB)
1 44,55 10.70 0.97 20.28 31.95 40.00 g.05
2 759.47 7.65 1.42 21.73 30.80 40.00 9.20
3 148.34 11.84 1.91 21.83 35.58 43.50 7.92
4 296.75 13.84 2.75 19.45 36.04 4§.00 9.96
5 592.60 20.58 3.91 9.31 33.80 46.00 12.20
[ 833.16 23.70 4.63 g.81 37.14 46.00 8.86

2

200. 300. 400. 500. 600. T00. 800.
Frequency (MHz)
1% 96& Chember Data no. =@ 13
3m 370682 Ant. pel. : VERTICARL

FCC PART 15 B(3M)

Temp:26.5";Humi: 48%;Press:101.43kPa
Pluto

50™ ULTEA HD SMART TV({ATSC TUNER)
AC 120V/60Hz

Bemarks: 1. Emission Level= Antenna Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20dB below the official limit are not reported.

900.

1000
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FCC ID: 2AXAQ-RCA-HX-50

EST Technology

Chilingxiang, Qishantou, Santun,
Houjie. Dongguan, Guangdong, China
Tel+B6-769-03081688
Fax+86-763-83081878

Data: 14 File: \Emc-966-1\test data\2021\RAHHUXIONGIRWO SUS049.EME (70)
20 Level (dBuV/m) Date: 2021-08-05
T0
FCC PART| 15 B{3M)
—
50

£dB
|

40 —,—I

0 b

bt

20
10
30 100. 200. 300. 400. 500. 600. T00. B800. 900. 1000
Frequency (MHz)
Site no. : 1% 966 Chamber Deta no. @ 14
Dis. / Ant. H 37062 Ent. pol. : HORIZONTAL
Limit : FCC PART 15 B(3M)
Env. / Ins. : Temp:26.5";Humi:48%;Press:101.43kPa
Engineer : Pluto
EUT : 50" ULTRA HD SMRRT TV{ATSC TUNER)
Power 1 AC 120W/60H=z
M/H : RWOSU5049
Test Mode : TX Mode
ANT Cable Emission
Fredq. Factor Loss Reading Level Limit Margin Remark
(MHz) (dB/m) (dB) (dBuv) (dBuV/m) (dBuv/m) (dB)
1 222.06 10.12 2.33 20.93 33.38 46.00 12.62 QF
2 282.20 12.9%8 2.69 18.40 34.05 46.00 11.95 QP
3 297.72 13.88 2.80 16.84 33.50 46.00 12.50 QE
4 393.75 16.54 3.14 13.07 32.75 46.00 13.25 QE
5 814.73 23.45 4.62 4.89 32.98 46.00 13.04 QE
[ 893.30 24.10 4.86 4.47 33.43 46.00 12.57 QP

Bemarks: 1. Emission Lewel= Antennes Factor + Cable Loss + Reading.

2. Margin= Limit - Emission Lewvel.

3. The emission lewvels that are 20dB below the official limit are not reported.

Note:

1. The amplitude of 9KHz to 30MHz spurious emission that is attenuated by more than 20dB below

the permissible limit has no need to be reported.

2. All channels had been pre-test,only the worst case was reported.

E§T =
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FCC ID: 2AXAQ-RCA-HX-50

Radiated Emissions Above 1G

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan, Guangdong, China,

EST Technology Tel-+B6-763-03081686
Fax +86-7/69-83081878
Data: 29 File: WEmc-966-1\test data\2021\RAHHUDIONGIRWO SUS049.EM6 (70)
120Level {dBuVim) Date; 2021-08-27
110
9| 1
FCCPART 15E PEAK NIl
U (| R O A I A S O S|
FCCPART|15E AV NIl
50 i ;
30
10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1% 966 Chamber Datea no. : 29
Dis. / Ant. : 3m ANT9120D 1-186G Ant. pol. : HORIZONTAL
Limit : FCCPART 15E PERE NIT
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEA HD SMART TV({RTSC TUNER)
Power : AC 120V/60H=Z
M/H : BEWO5US049
Test Mode : IEEE 802.11n HT20 TX 51&80MH=
Ant. Cable Lmp Emissicn
Freq. Factor Loas Factor Beading Lewvel Limits Margin Bemark
{MH=) {dB/m) (dB) {dB) {dBuV) {dBuV,/m) {dBuV/m) {dB)
1 5180.00 32.20 3.52 34.63 87.12 gg.21 68.20 -20.01 Beak
2 9653.00 38.21 5.62 34.27 39.40 48.96 6E.20 19.24 Beak
3 10360.00 39.27 5.99 34.31 36.70 47.65 68.20 20.55 Peak
4 14090.00 41.08 6.59 34.33 34.30 47.64 68.20 20.56 Peak
3 15540.00 40.31 6.46 34.39 32.00 44,38 T74.00 29.62 Beak
& 18000.00 48.30 8.24 34.30 27.51 50.35 T4.00 23.65 Beak
Bemarks: 1. Emission Level= Antenna Factor + Cable Loss - AEmp Factor + Reading.
2. Margin= Limit - Emission Lewel.
3. The emission lewels that are 20dB below the official
limit are not reported.
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FCC ID: 2AXAQ-RCA-HX-50

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel+B6-769-03031 888
Feox+B6-769-63081678
Data: 30 File: VEmc-966-1\test data'2021\RAHHULXIONGIRWO SUS049.EM6E (70)

120 Level {dBuVim) Date: 2021-08-27
110
90 1
FCCPART 15E PEAK NIl
ol T ML Ly rifujm Ll
FCCPART|15E AV NIl
- L
50 4 o]
30
10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1% 966 Chamber Data no. @ 30
Dis. / Ant. H | ANT9120D 1-18G Ant. pol. @ VERTICAL
Limit : FCCPART 15E PELE NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEAR HD SMART TW(ATSC TUNER)
Power : AC 120W/60H=z
M/N : BWOSU5049
Teat Mode : IEEE 802.11n HT20 TX S5180MH=
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) (dB/m) (dB} {dB}) {dBuV) {dBuV,/m) {dBuV/m) {dB}
1 %180.00 32.20 3.52 34.63 24.79 85.88 68.20 -17.68 Peak
2 10360.00 39.27 5.99 34.31 37.12 48.07 68.20 20.13 Peak
3 13835.00 40.81 f.46 34.32 36.79 45.74 68.20 18.446 Peak
4 15540.00 40.31 f.468 34.39 33.1:2 45.50 74.00 28.50 Peak
5 17490.00 44.83 7.90 34.35 31.58 49.94 68.20 18.24 Peak
[ 17983.00 48.76 B8.23 34.30 27.31 50.00 74.00 24.00 Peak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the ocfficiel
limit are not reported.
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FCC ID: 2AXAQ-RCA-HX-50

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel +fE-763-3 3081886
Fawx+86-703-83081870
Data: 31 File: WEmc-966-1\test data\2021'\RAHHUIXIONGIRWO SUS049.EM6 (70)
120 Level {dBuVim) Date: 2021-08-27
110
ap 1
FCCPART 15E PEAK NIl
I I O Y O
FCCPART|15E AV NIl
50 L] i 5 4]
e L AP | f
30
10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1% 966 Chamber Data no. @ 31
Dis. / Ant. : 3m  RNTS9120D 1-18G Ant. pol. : HORIZONWTAL
Limit : FCCPART 15E PELE NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEAR HD SMART TW(ATSC TUNER)
Power : AC 120W/60H=z
M/N : BWOSU5049
Teat Mode : IEEE 802.11n HT20 TX 5200MH=z
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) {dB/m) (dB) {dB}) {dBuV) {dBuV,/m) {dBuV/m) {dB}
1 5200.00 32.24 3.53 34.62 86.51 B87.66 68.20 -159.486 Peak
2 10400.00 39.31 5.99 34.32 37.14 48.12 68.20 20.08 Peak
3 10826.00 39.73 6.08 34.45 38.13 459.49 74.00 24.51 Peak
4 14124.00 41.08 f.62 34.34 36.04 459.40 65.20 158.80 Peak
5 15600.00 40.24 6.53 34.38 33.46 45.87 74.00 28.13 Peak
[ 17677.00 446.32 2.03 34.33 29.49 49.51 68.20 18.69 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the ocfficiel
limit are not reported.
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FCC ID: 2AXAQ-RCA-HX-50

EST Technology

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China
Tel+86-769-03081855
Faw:+86-709-83087878

Data: 32 File: WEmc-966-1\test data\2021'\RAHHUIXIONGIRWO SUS049.EM6 (70)
120 Level {dBuVim) Date: 2021-08-27
110
%0 1
FCCPART 15E PEAK NIl
I I O Y O
FCCPART|15E AV NIl
50 o Py e 7
30
10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1% 966 Chamber Data no. @ 32
Dis. / Ant. : 3m ANT9120D 1-18G Ant. pol. @ VERTICAL
Limit : FCCPART 15E PELE NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEAR HD SMART TW(ATSC TUNER)
Power : AC 120W/60H=z
M/N : BWOSU5049
Teat Mode : IEEE 802.11n HT20 TX 5200MH=z
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) (dB/m) (dB} {dB} {dBuV) {dBuV,/m) {dBuV/m) {dB}
1 5200.00 32.24 3.53 34.62 83.21 84.36 68.20 -l6.16 Peak
2 10400.00 39.31 5.99 34.32 36.84 47.82 68.20 20.38 Peak
3 10996.00 39.90 f.11 34.50 38.08 49.59 74.00 24.41 Peak
4 15144.00 40.75 6.71 34.54 36.24 459.14 65.20 19.04 Peak
5 15600.00 40.24 6.53 34.38 33.83 46.24 74.00 27.76 Peak
[ 17966.00 48.63 B.22 34.30 27.02 49.57 74.00 24.43 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the ocfficiel
limit are not reported.
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FCC ID: 2AXAQ-RCA-HX-50

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel+B6-769-03031 888
Feox+B6-769-63081678
Data: 33 File: VEmc-966-1\test data'2021\RAHHULXIONGIRWO SUS049.EM6E (70)

120 Level {dBuVim) Date: 2021-08-27
110
ap 1
FCCPART 15E PEAK NIl
N I O Y O
FCCPART|15E AV NIl
50 -WS LD i
30
10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1% 966 Chamber Data no. @ 33
Dis. / Ant. H | ANT9120D 1-18G Ant. pol. : HORIZONWTAL
Limit : FCCPART 15E PELE NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEAR HD SMART TW(ATSC TUNER)
Power : AC 120W/60H=z
M/N : BWOSU5049
Teat Mode : IEEE 802.11n HT20 TX 5240MH=z
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) (dB/m) (dB} {dB}) {dBuV) {dBuV,/m) {dBuV/m) {dB}
1 %240.00 32.31 3.55 34.61 86.45 87.70 68.20 -159.50 Peak
2 10146.00 39.05 5.93 34.25 39.07 49,80 68.20 18.40 Peak
3 10480.00 39.39 §.02 34.35 36.97 48.03 68.20 20.17 Peak
4 13376.00 40.03 f.32 34.36 37.26 459,25 74.00 24.75 Peak
5 13835.00 40.81 6.46 34.32 36.61 49.56 68.20 18.64 Peak
[ 15720.00 40.10 .65 34.3 33.75 46.19 74.00 27.81 Peak

2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the ocfficiel
limit are not reported.

Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
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FCC ID: 2AXAQ-RCA-HX-50

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel+B6-769-03031 888
Feox+B6-769-63081678
Data: 34 File: VEmc-966-1\test data'2021\RAHHULXIONGIRWO SUS049.EM6E (70)

120 Level (dBu\/im) Date: 2021-08-27
110
90 +
FCCPART 15E PEAK NIl
U I | O O N I O
FCCPART|15E AV NIl
30
10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1% 966 Chamber Data no. @ 34
Dis. / Ant. H | ANT9120D 1-18G Ant. pol. @ VERTICAL
Limit : FCCPART 15E PELE NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEAR HD SMART TW(ATSC TUNER)
Power : AC 120W/60H=z
M/N : BWOSU5049
Teat Mode : IEEE 802.11n HT20 TX 5240MH=z
Ant. Cable Rmp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) (dB/m) (dB} {dB}) {dBuV) {dBuV,/m) {dBuV/m) {dB}
1 %240.00 32.31 3.55 34.61 24.07 85.32 68.20 -17.12 Peak
2 10146.00 39.05 5.93 34.25 38.98 45.71 68.20 18.49 Peak
3 10480.00 39.39 §.02 34.35 37.149 48.25 68.20 19.95 Peak
4 12390.00 39.71 6.15 34.64 37.70 48.92 74.00 25.08 Peak
5 14770.00 40.95 6.85 34.53 36.32 49.59 68.20 18.61 Peak
[ 15720.00 40.10 .65 34.3 33.88 46.32 74.00 27.68 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the ocfficiel
limit are not reported.
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FCC ID: 2AXAQ-RCA-HX-50

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel+B6-769-03031 888
Fax:+86-709-03081678
Data: 35 File: VEmc-966-1\test data'2021\RAHHULXIONGIRWO SUS049.EM6E (70)
120 Level {dBuVim) Date: 2021-08-27
110
a0 1
FCCPART 15E PEAK NIl
/SR I | I S I O I
~ FCCPART|15E AV NIl
50 L . I g
30
10
1000 4000. 6000. 2000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1# 966 Chamber Data no. @ 35
Dis. / Ant. : 3m  ANTS9120D 1-18G Ant. pol. @ VERTICAL
Limit : FCCPART 15E PERK NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50" ULTRR HD SMART TV (ARTSC TUNER)
Power : AC 120W/60H=z
M/H : BWOSUS5049
Test Mode : IEEE 802.11n HT20 TX 5745MH=z
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) (dB/m) (dB) {dB}) {dBuW) (dBuV,/m) {dBuV/m} {dB})
1 5745.00 32.85 4.00 34.40 85.63 E8.08 68.20 -19.88 Peak
2 10860.00 39.76 6.09 34.48 38.70 50.09 74.00 23.91 Peak
3 11490.00 39.30 6.15 34.65 36.04 47.44 74.00 26.56 Peak
4 13240.00 39.80 .30 34.38 38.04 49.76 68.20 15.44 Peak
5 14736.00 40.95 6.886 34.52 36.27 49.58 68.20 15.64 Peak
[ 17235.00 42.80 7.65 34.38 31.58 47.65 68.20 20.55 Peak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the ocfficiel

limit are not reported.
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FCC ID: 2AXAQ-RCA-HX-50

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel +fE-763-3 3081886
Fax:+86-709-03081678
Data: 36 File: WEmc-966-1\test data\2021'\RAHHUIXIONGIRWO SUS049.EM6 (70)
120 Level {dBuVim) Date: 2021-08-27
110
90
FCCPART 15E PEAK NIl
ol T MEL Ly i jme Ll
L FCCPART|15E AV NIl
50 LY 3 3 1 S B
30
10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1% 966 Chamber Data no. @ 36
Dis. / Ant. : 3m  ANTS9120D 1-18G Ant. pol. : HORIZONWTAL
Limit : FCCPART 15E PELE NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEAR HD SMART TW(ATSC TUNER)
Power : AC 120W/60H=z
M/N : BWOSUS5049
Teat Mode : IEEE 802.11n HT20 TX 5745MH=z
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) {dB/m) (dB) {dB}) {dBuV) (dBuV,/m) {dBuV/m) {dB}
1 5745.00 32.85 4.00 34.40 87.79 90.24 68.20 -22.04 Peak
2 10095.00 39.00 5.92 34.23 39.67 50.36 68.20 17.84 Peak
3 11490.00 39.90 f.15 34.65 36.21 47.61 74.00 26.39 Peak
4 14124.00 41.08 f.62 34.34 35.86 459,22 65.20 158.98 Peak
5 15654.00 40.18 6.58 34.34 36.86 49.28 74.00 24.72 Peak
[ 17235.00 42.80 7.65 34.38 31.60 47.67 68.20 20.53 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the ocfficiel
limit are not reported.
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FCC ID: 2AXAQ-RCA-HX-50

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel+B6-769-03031 888
Feox+B6-769-63081678
Data: 37 File: VEmc-966-1\test data'2021\RAHHULXIONGIRWO SUS049.EM6E (70)

120 Level (dBu\/im) Date: 2021-08-28
110
ap 1
FCCPART 15E PEAK NIl
ol T ML U Wy i jm L
L FCCPART|15E AV NIl
30
10
1000 4000. 6000. 2000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1% 966 Chamber Data no. @ 37
Dis. / Ant. H | ANT9120D 1-18G Ant. pol. : HORIZONWTAL
Limit : FCCPART 15E PERK NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50" ULTRR HD SMART TV (ARTSC TUNER)
Power : AC 120W/60H=z
M/H : BWOSUS5049
Test Mode : IEEE 802.11n HT20 TX 5785MH=z
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) (dB/m) (dB} {dB}) {dBuV) (dBuV,/m) {dBuV/m) {dB}
1 5785.00 32.84 4.0%5 34.359 g84.79 87.29 68.20 -19.09 Peak
2 10095.00 39.00 5.92 34.23 39.60 50.29 68.20 17.91 Peak
3 11570.00 39.3%0 6.12 34.67 35.99 47.34 74.00 26.66 Peak
4 13410.00 40.09 6.32 34.38 J6.84 48.89 68.20 19.31 Peak
5 13954.00 41.01 6.51 34.31 36.09 49.30 68.20 18.90 Peak
[ 17355.00 43.75 7.77 34.38 29.92 47.08 68.20 21.12 Peak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the ocfficiel

limit are not reported.
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FCC ID: 2AXAQ-RCA-HX-50

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel +fE-763-3 3081886
Fawx+86-703-83081870
Data: 38 File: WEmc-966-1\test data\2021'\RAHHUIXIONGIRWO SUS049.EM6 (70)
120 Level {dBuVim) Date: 2021-08-28
110
ap 1
FCCPART 15E PEAK NIl
I I S N Y O
_ FCCPART|15E AV NIl
50 IJLW 3 ey B
30
10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1% 966 Chamber Data no. @ 38
Dis. / Ant. : 3m ANT9120D 1-18G Ant. pol. @ VERTICAL
Limit : FCCPART 15E PELE NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEAR HD SMART TW(ATSC TUNER)
Power : AC 120V/60H=z
M/N : BWOSU5049
Teat Mode : IEEE 802.11n HT20 TX S5785MH=z
Ant. Cable Rmp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) (dB/m})  {dB) (dB) (dBuV) {dBuV/m) {dBuV/m) (dB})
1 S785.00 32.84 4.05 34.39 £4.54 87.04 68.20 -18.84 Peak
2 10146.00 39.05 5.93 34.25 39.39 50.12 68.20 18.08 Peak
3 11570.00 39.90 f.12 34.67 36.05 47.40 74.00 26.60 Peak
4 13920.00 40.96 .50 34.31 37.10 50.25 65.20 17.95 Peak
5 15076.00 40.82 6.76 34.357 37.60 50.61 68.20 17.59 Peak
[ 17355.00 43.75 7.77 34.38 30.78 47.94 68.20 20.26 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the ocfficiel
limit are not reported.
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FCC ID: 2AXAQ-RCA-HX-50

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel +fE-763-3 3081886
Fawx+86-703-83081870
Data: 39 File: WEmc-966-1\test data\2021'\RAHHUIXIONGIRWO SUS049.EM6 (70)
120 Level {dBuVim) Date: 2021-08-28
110
90 1
FCCPART 15E PEAK NIl
N I O Y O
~ FCCPART|15E AV NIl
50 ULWL 2 S 2
30
10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1% 966 Chamber Data no. @ 39
Dis. / Ant. : 3m ANT9120D 1-18G Ant. pol. @ VERTICAL
Limit : FCCPART 15E PELE NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEAR HD SMART TW(ATSC TUNER)
Power : AC 120W/60H=z
M/N : BWOSU5049
Teat Mode : IEEE 802.11n HT20 TX 5825MH=z
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) (dB/m})  {dB) (dB) (dBuV) {dBuV/m) {dBuV/m) (dB}
1 5825.00 32.83 4.11 34.37 84.33 86.90 68.20 -18.70 Peak
2 10350.00 39.26 5.98 34.31 39.71 50. 64 68.20 17.56 Peak
3 11650.00 39.90 6.08 34.69 36.89 48.18 74.00 25.82 Peak
4 13410.00 40.09 f.32 34.36 37.55 459,60 65.20 18.60 Peak
5 14974.00 40.91 6.82 34.59 36.40 49.54 68.20 18.66 Peak
[ 17475.00 44.70 7.89 34.35 29.36 47 .60 68.20 20.60 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the ocfficiel
limit are not reported.
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EST Technology

Chilingxiang. Qishantou, Santun,
Houjie, Dongguan,. Guangdong, China
Tel+86-769-63081888

Fax +86-769-830581878

Data: 40 File: Emc-966-1\test datal2021\RFHHURIONGIRWO SUS049.EME (70)
120 Level {dBuV/m) Date; 2021-08-28
110
90 1
FCCPART 15E PEAK NIl
ol T vy e L
FCCPART|15E AV NIl
50 Y - S - 3
30
10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site no. : 1# 966 Chamber Deta no. =@ 40
Dis. / Amt. : 3m  RNT9120D 1-18G Ent. pol. : HORIZONTAL
Limit : FCCPART 15E PERK NIT
Enwv. / Ins. : Temp:26.6" ;Humiz57%;Press:101.52kPa
Engineer : Duo
EUT : 50" ULTRAR HD SMRRT TV({ATSC TUNER)
Power : AC 120V/e0Hz
M/H : BEWOSUS049
Test Mode : IEEE 802.1ln HT20 TX S5825MH=z
Ant. Cable Ampy Emission
Fredq. Factor Loas Factor Reading Lewvel Limits Margin Remark
(MHz) (dB/m) (dB) (dB) (dBuVv) {dBuV/m) (dBuV/m) (dB)
1 5825.00 32.83 4.11 34.37 B5.67 BE.24 68.20 -20.04 Peak
2 9976.00 3B.87 5.88 34.20 38.64 49.19 68.20 19.01 Peak
3 10843.00 39.75 6.08 34.45 37.91 49.29 74.00 24.71 Peak
4 11650.00 39.90 6.08 34.69 35.81 47.10 74.00 26.90 Peak
5 14090.00 41.08 6.59 34.33 36.03 49.37 68.20 18.83 Peak
[ 17475.00 44.70 7.89 34.35 29.72 47.96 68.20 20.24 Peak

Bemarks: 1. Emission Lewvel= Antenna Factor + Cable Loss - Amp Factor + Reading.

2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20d4B below the official
limit are not reported.

Note:

1. The amplitude of 18GHz to 25GHz spurious emission that is attenuated by more than 20dB

below the permissible limit has no need to be reported.

2. All modulations have been tested, only worse case 11n20 is reported

EST Technology Co.,Ltd
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Radiated Band Edge

Chilingxiang, Qishantou, Santun,
Haoujie, Dongguan.Guangdong, China

EST Technology Tel +BE-7R9-B3081 868
Fax:+B86-769-53081578
Data: 43 File: WEmc-966-1\test data\2021'\RAHHUXIONG\RWO SUS049.EMG (70)
120 Level {dBuVim) Date: 2021-08-27
110
%0 7
70 FCUPART 15E P
50 FCCPARTHIS AVIN
30
10
4700 4800. 4900. 5000. 5100. 5200
Frequency (MHz)
Site no. : 1# 966 Chamber Data no. : 43
Dis. / Ant. 1 3m ANTS120D 1-18G Ant. pol. : VERTICAL
Limit : FCCPART 15E PERE NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEA HD SMART TV (ATSC TUNER)
Power : BAC 120W/60HZ
M/H : BWOSUS5044%
Teat Mode : IEEE E02.11n HT20 TX 51E80MH=
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Level Limits Margin Remark
(MHz) (dB/m) (dB} {dB}) {dBuV) {dBuV,/m) {dBuV/m) {dB}
1 5150.00 32.13 3.50 34.64 42.28 43.27 68.20 24.93 Peak
2 5182.50 32.20 3.52 34.63 B2.98 54.07 65.20 -15.87 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss - BEmp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emission lewels that are 20dB below the official
limit are not reported.
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EST Technology

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China
Tel+86-769-03081855
Faw:+86-709-83087878

Data: 44 File: WEmc-966-1\test data\2021'\RAHHUIXIONGIRWO SUS049.EM6 (70)
120 Level (dBu\/im) Date: 2021-08-27
110
90 2
70 FCOPART 150 P
50
30
10
4700 A800. 4900. 5000. 5100. 5200
Frequency (MHz)
Site no. : 1% 966 Chamber Data no. @ 44
Dis. / Ant. : 3m ANT9120D 1-18G Ant. pol. : HORIZONWTAL
Limit : FCCPART 15E PELE NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEAR HD SMART TW(ATSC TUNER)
Power : AC 120W/60H=z
M/N : BWOSU5049
Teat Mode : IEEE 802.11n HT20 TX S5180MH=
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) (dB/m})  {dB) (dB) (dBuV) {dBuV/m) {dBuV/m) (dB}
1 5150.00 32.13 3.50 34.64 43.07 44.06 68.20 24.14 Peak
2 5181.00 32.20 3.52 34.63 85.83 86.92 68.20 -18.72 Peak
Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.
3. The emissicn lewels that are 20d4B below the ocfficiel
limit are not reported.
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EST Technology

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China
Tel+86-769-03081855
Faw:+86-709-83087878

Data: 45 File: WEmc-966-1\test data\2021'\RAHHUIXIONGIRWO SUS049.EM6 (70)
120 Level {dBuVim) Date: 2021-08-27
110
90 1
70 w ] FCCPART 15F PEAK NIl
50[] \\ FCCPART 15E AW NI
' hmmwwmwmwwmwwﬁmwmwwwmmﬂww
30
10
5220 5270. 5310. 5350. 5390. 5430. 5470. 5510. 5550. 5590. 5630. 5700
Frequency (MHz)
Site no. : 1% 966 Chamber Data no. @ 435
Dis. / Ant. H | ANT9120D 1-18G Ant. pol. @ VERTICAL
Limit : FCCPART 15E PELE NII
Env. / Ins. : Temp:26.6" ;Humi:57%;Press:101.52kPa
Engineer : Duo
EUT : 50™ ULTEAR HD SMART TW(ATSC TUNER)
Power : AC 120W/60H=z
M/N : BWOSU5049
Teat Mode : IEEE 802.11n HT20 TX 5240MH=z
Ent. Cable Emp Emission
Freq. Factor Loss Factor Reading Lewvel Limits Margin Eemark
(MHz) (dB/m})  {dB) (dB) (dBuV) {dBuV/m) {dBuV/m) (dB}
1 5241.60 32.35 3.56 34.60 24.71 86.02 68.20 -17.82 Peak
2 5350.00 32.37 3.62 34.56 41.03 42 .66 68.20 25.54 Peak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss - Emp Factor + Reading.
2. Margin= Limit - Emission Lewvel.

3. The emissicn lewels that are 20d4B below the ocfficiel

limit are not reported.

EST Technology Co.,Ltd

EST,

Report No. ESTE-R2109118 Page 71 of 100
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Chilingxiang. Qishantaw, Santun,
] Houjie, Dongguan, Guangdong, China
EST Technology Tel-+86-769-63081888
Fax +86-769-83081875

Data: 46 File: WVEmc-966-1\test datal2021\RAHHUXIONGIRWO SUS049.EMG (70)
120 Level (dBuVim) Date: 2021-08-27
110
90 -1
70 fw [ ] FCCPART 15E PEAK NIl
50 \ il | FCCPART 15E AV NIl
2
30
10
5220 5270. 5310. 5350. 5390. 5430. 5470. 5510. 5550. 5590. 5630. 5700
Frequency (MHz)
Site no. : 1# 966 Chamber Deta no. @ 46
Dis. / Ant. : 3m RANT9120D 1-18G Ent. pol. : HORIZONTAL
Limit : FCCPART 15E PERK NII
Env. / Ins. : Temp:26.6" ;Humi :57%;Press:101.52kPa
Engineer : Duo
EUT : 50" ULTRA HD SMART TV ({ATSC TUNER)
Power : AC 120V/60H=z
M/H : BWOSUS049
Test Mode : IEEE 802.11ln HT20 TX 5240MHz
Ant. Cable Amp Emission
Fredq. Factor Loas Factor Reading Level Limits Margin Remark
(MHz) (dB/m) ({dB) (dB}) {dBuv) (dBuV/m) (dBuV/m) (dB})
1 5238.24 32.31 3.55 34.61 B7.41 BE.66 68.20 -20.48 Peak
2 5350.00 32.57 3.62 34.546 42.09 43.72 68.20 24.48 Peak

Remarks: 1. Emission Level= Antenna Factor + Caebkle Loss - Amp Factor + Reading.
2. Margin= Limit - Emissicn Lewel.
3. The emission levels that are 204B below the official
limit are not reported.

Note:
1. The amplitude of 18GHz to 40GHz spurious emission that is attenuated by more than 20dB
below the permissible limit has no need to be reported.
2. All modulations have been tested, only worse case 11n20 is reported
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Spectrum I

Band Edge

IEEE 802.11a 5745MHz

(=

Ref Level 30.00 dBm

Offset 1,00 d8 & RBW 1 MHz
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IEEE 802.11a 5825MHz
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Att

IEEE 802.11n HT20 5745MHz

Spectrum I

(=

Ref Level 30.00 dBm  Offset 1.00 dé & RBW 1 MHz
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Spectrum I

IEEE 802.11ac VHT20 5745MHz

(=
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IEEE 802.11n HT40 5755MHz
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Spectrum I

IEEE 802.11ac VHT40 5755MHz
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IEEE 802.11ac VHT80 5775MHz
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All modulations are all tested ,only worse case 11n20 is reported.
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18000MHz-40000MHz

Pass
Note: The amplitude of spurious emission that is attenuated by more than 20dB below the permissible

limit has no need to be reported.
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7. FREQUENCY STABILITY
7.1. Limit

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an

emission is maintained within the band of operation under all conditions of normal operation as
specified in the operational description.

7.2. Test Setup

Temperature Chamber

Spectrum analyzer EUT

e N |

Att.

Variable Power Supply

7.3. Spectrum Analyzer Setting

Spectrum Parameters Setting
RBW 10KHz
VBW 10KHz
Span 200KHz
Sweep Time Auto
Detector PEAK
Trace Mode Max Hold

EST Technology Co.,Ltd
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7.4. Test Procedure

For measurement frequency stability under temperature variation :

°opoos

=H

Supply the EUT with a nominal ac voltage or install a new or fully charged battery in the EUT.
Turn the EUT OFF and place it inside the environmental temperature chamber.

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 7.3.

Set the temperature control on the chamber to the Specified temperature and allow the oscillator
heater and the chamber temperature to stabilize.

Turn the EUT ON with the rated voltage, and the EUT transmit continuously with maximum
output power.

Record the operating frequency at startup, and at 2 minutes, 5 minutes, and 10 minutes after the
EUT is energized.

Repeat step d through step f to measured the temperature form -20°C to +50°C in 10°C steps.

For frequency stability under voltage variation:

o0 o

Supply the EUT with a nominal ac voltage or install a new or fully charged battery in the EUT.
Turn the EUT OFF and place it inside the environmental temperature chamber.

Connect EUT antenna terminal to the spectrum analyzer with RF cable.

Spectrum analyzer setting parameters in accordance with section 7.3.

Unless otherwise specified, set the temperature control on the chamber to the ambient room
temperature (+15°C to +25°C) and allow the oscillator heater and the chamber temperature to
stabilize.

Turn the EUT ON with the rated voltage, and the EUT transmit continuously with maximum
output power.

Record the operating frequency.

Repeat step d through step f to measured the varied from 85% to 115% of the rated voltage.
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7.5. Test Result

) Measurement
Voltage Temperature Time Frequency Error
Frequency (MHz) (V)g ?C) (minutes) Value d (pprr}I)
(MHz)
0 5180.162514 31.37
2 5180.166043 32.05
120 >0 5 5180.184041 35.53
10 5180.192040 37.07
0 5180.178423 34.44
2 5180.164544 31.77
120 40 5 5180.180529 34.85
10 5180.166060 32.06
0 5180.170998 33.01
2 5180.164957 31.84
120 30 5 5180.168075 32.45
10 5180.173206 33.44
0 5180.169936 32.81
2 5180.163076 31.48
120 20 5 5180.183263 35.38
10 5180.171408 33.09
0 5180.164733 31.80
5180 120 10 2 5180.172774 33.35
5 5180.182046 35.14
10 5180.188551 36.40
0 5180.162668 31.40
120 0 2 5180.182126 35.16
5 5180.182344 35.20
10 5180.182877 35.30
0 5180.176494 34.07
2 5180.188715 36.43
120 -10 5 5180.166636 32.17
10 5180.187099 36.12
0 5180.178026 34.37
2 5180.176991 34.17
120 -20 5 5180.174299 33.65
10 5180.177318 34.23
120 20 / 5180.165997 32.05
102 20 / 5180.163684 31.60
138 20 / 5180.175944 33.97
MAX Frquency Error(ppm) 37.07
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. Measurement
Voltage Temperature Time Frequency Error
Frequency (MHz) (V)g ‘C) (minutes) Value d (ppn}ll)
(MHz)
0 5745.199040 34.65
2 5745.225037 39.17
120 >0 5 5745.233036 40.56
10 5745.242035 42.13
0 5745.228162 39.71
2 5745.234661 40.85
120 40 5 5745219448 38.20
10 5745.230715 40.16
0 5745.207024 36.04
2 5745.216191 37.63
120 30 5 5745.231460 40.29
10 5745.208560 36.30
0 5745.233964 40.72
2 5745.209498 36.47
120 20 5 5745.223601 38.92
10 5745.199473 34.72
0 5745.228485 39.77
5745 120 10 2 5745.219746 38.25
5 5745.233720 40.68
10 5745.216759 37.73
0 5745.228147 39.71
120 0 2 5745.204847 35.66
5 5745.206259 35.90
10 5745.241111 41.97
0 5745.202390 35.23
2 5745.206733 35.98
120 -10 5 5745.227489 39.60
10 5745.224749 39.12
0 5745.216549 37.69
2 5745.240244 41.82
120 -20 5 5745.199787 34.78
10 5745.216905 37.76
120 20 / 5745.211586 36.83
102 20 / 5745.241066 41.96
138 20 / 5745.224365 39.05
MAX Frquency Error(ppm) 42.13
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8. AC POWER LINE CONDUCTED EMISSIONS

8.1. Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level

dB(uVv) dB(uV)
150kHz| ~ [S00kHz 66 ~ 56* 56 ~ 46*

500kHz| ~ |SMHz 56 46

SMHz| ~ [30MHz 60 50

Notes:

1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

8.2. Test Setup

Yeartical Reference Ground Flane

40 cm | EUT I I Test Receiver

80 cm

LISN =

L Horizontal Raeferance Ground Plane

8.3. Spectrum Analyzer Setting

Spectrum Parameters Setting
RBW 9KHz
VBW 9KHz
Start frequency 150KHz
Stop frequency 30MHz
Sweep Time Auto
Detector QP/AVG
Trace Mode Max Hold

8.4. Test Procedure

a. The EUT was placed on a non-metallic table, 80cm above the ground plane.

b. The EUT Power connected to the power mains through a line impedance stabilization network.

c. Provides a 50 ohm coupling impedance for the EUT (Please refer the block diagram of the test
setup and photographs).

d. Setthe EUT transmit continuously with maximum output power.

e. Spectrum analyzer setting parameters in accordance with section 8.3.

f. The AC line are checked to find out the maximum conducted emission. In order to find the
maximum emission levels, the relative positions of equipment and all of the interface cables
shall be changed according to ANSI C63.10: 2013 on Conducted Emission Test.

g. Record the results in the test report.
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8.5. Test Result

Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel-+B6-764-B3061 858

Faec+B6-709-83081578

Data: 26

20 Level

File: \Emc-ce-2itest data\2021\RPHHUXIONGIRWO SUS049.EME (32)
(dBuV) Date: 2021-08-06

G667

53.3

FCC PART 15B QP

FCC PART 158 AV

40.0

26.7

go) /]

sz, /]

133

0
A5 .
Trace: 25
Site no
Env. / Ins.
Limit

%]
tn
==

2 5 10 20 30
Frequency {(MHz)

: 2#CE 5Shield Room Data no. 1 26

: Temp:25.0°C Humi:42% Press:101.40kPa LINE Phase : NEUTRAL
: FCC PBART 15B QF

: MRS

: 50" ULTER HD SMART TV ({ATSC TUNER)
» BAC 120V/60H=

Engineer
EUT
Power
M/H : RWOSUS049
Test Mode : TX Mode
LISN Cable Emission
Fregq Factor Loss Reading Level Limits Margin Remark
(MHz) {dB) {dB} {dBu¥) {dBuwv}) {dBuw) {dB)
1 0.19 9.65 9.77 16.97 36.39 54.02 17.63 Lyerage
2 0.1% 9.65 9.717 25.37 44,79 64.02 15.23 QF
3 0.39 9.68 9.92 16.21 35.8 2.17 12.36 Evrerage
4 0.39 9.68 9.92 19.53 39.13 B.17 15.04 QP
5 2.05 9.8 9.97 15.38 35.15 46.00 10.8 Lyerage
& 2.035 9.8 9.97 16.91 36.68 56.00 15.32 QF
7 3.07 9.91 9.98 16.78 36.4a7 46.00 9.33 Evrerage
B 3.07 9.91 9.98 19.91 39.8 56.00 1&6.20 Qe
9 4.035 9.92 9.98 B.66 B.56 46.00 T.44 Lverage
10 4.035 9.92 9.98 22.535 42,453 56.00 13.55 QF
11 16.66 10.a7 10.13 14.69 34.8 50.00 15.11 Evrerage
12 16.66 10.07 10.13 20.34 40.54 &0.00 159.46 QP

Remarks: 1. Emission Level= LISN Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. If the average limit is met when useing a quasi-peak detector,
the EUT shall be deemed to meet both limits and measurement
with awerage detector is unnecessary.

ESL,
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Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel-+B6-764-B3061 858

Faec+B6-709-83081578

Data: 28 File: "Emc-ce-21test data\2021'RFHHUIXIONGIRWOSUS049.EMG (32)
20 Level {dBuV) Date: 2021-08-06
66.7
H—..._‘_‘_\_‘_
T FCC PART 15B QP
‘-‘-\-‘_""‘-‘.._\_\_‘_
33.3 ~—_ FCC PART 158 AV
. H-\-‘-‘-‘-\-
£ 4 5
1 WU L‘MIW ‘h W i
067 i . . i WM
i LR AN AR T b
13.3
0
A5 .2 5 1 2 5 10 20 30
_ Frequency (MHz
Trace: 27 b Vi )
Site no : 24CE Shield Room Data no. 1 28
Env. / Ins. : Temp:25.0°C Humi:42% Press:101.40kPa LINE Phase : LINE
Limit : FCC BART 15B QF
Engineer : MRS
EUT : 50™ ULTEA HD SMART TV {ATSC TUNER)
Power » BT 120V/60H=z
M/ : RWOSUS049
Test Mode : TX Mode
LISN Cable Emission
Fregq Factor Loss Reading Level Limits Margin Remark
(MHz) {dB) {dB} {dBu¥) {dBuwv}) {dBuw) {dB)
1 0.21 9.70 9.8 15.08 34,62 53.40 B.78 Lyerage
2 0.21 9.70 9.8 22.72 42,268 63.40 21.14 QF
3 0.39 9.76 9.92 14.02 33.70 2.17 14.47 Evrerage
4 0.39 9.76 9.92 21.20 40.88 B.17 17.29 QP
5 1.72 9.8 9.485 12.8 32.61 46.00 13.39 Lyerage
& 1.72 9.8 9.95 15.06 34.8 56.00 21.14 QF
7 2.05 9.8 9.97 16.13 35.94 46.00 10.06& Evrerage
B 2.05 9.8 9.97 B.63 B.44 56.00 17.56 Qe
9 3.78 9.95 9.99 15.21 39.15 46.00 6.8 Lverage
10 3.78 9.985 9.99 22.83 42.57 56.00 13.43 QF
11 17.29 10.00 10.13 14.04 34.17 50.00 15.8 Evrerage
12 17.29 10.00 10.13 B.97 39.10 &0.00 20.90 QP

Remarks: 1. Emission Level= LISN Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. If the average limit is met when useing a quasi-peak detector,
the EUT shall be deemed to meet both limits and measurement
with awerage detector is unnecessary.
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Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel-+B6-764-B3061 858

Faec+B6-709-83081578

Data: 30 File: "Emc-ce-21test data\2021'RFHHUIXIONGIRWOSUS049.EMG (32)
20 Level (dBu\}) Date: 2021-08-06
66.7
H—..._‘_‘_\_‘_
T FCC PART 15B QP
‘-‘-\-‘-"""-‘.._\_\_‘_
33— FCC PART 158 AV
2 H"—-H,_
e A
- 12
40.0 \m
26.7“,.- J Nﬂ I‘u
Mg RPNV e
13.3
0
A5 .2 5 1 2 5 10 20 30
_ Frequency (MHz
Trace: 29 b Vi )
Site no : 24CE Shield Room Data no. 30
Env. / Ins. : Temp:25.0°C Humi:42% Press:101.40kPa LINE Phase : NEUTRLL
Limit : FCC BART 15B QF
Engineer : MRS
EUT : 50™ ULTEA HD SMART TV {ATSC TUNER)
Power » BT 240V/&0Hz
M/ : RWOSUS049
Test Mode : TX Mode
LISN Cable Emission
Fregq Factor Loss Reading Level Limits Margin Remark
{MHz) {dB) {dB) {dBuvV) {dBuwv) {dBuxw) {dB)
1 0.19 9.65 9.77 15.97 35.39 54.02 B.63 Lyerage
2 0.1% 9.65 9.717 27.73 47.15 64.02 16.8 QF
3 0.39 9.68 9.92 16.21 35.8 2.17 12.36 Evrerage
4 0.39 9.68 9.92 20.53 40.13 B.17 2.04 QP
5 2.05 9.8 9.97 15.38 35.15 46.00 10.8 Lyerage
& 2.035 9.8 9.97 17.91 37.68 56.00 B.32 QF
7 4.05 9.92 9.98 19.66 39.56 46.00 g.44 Evrerage
B 4.05 9.92 9.98 24.01 43.91 56.00 12.09 Qe
9 6.73 9.60 10.03 14.04 33.47 50.00 16.33 Lverage
10 6.73 9.60 10.03 16.58 36.21 &0.00 23.7% QF
11 16.66 10.a7 10.13 14.69 34.8 50.00 15.11 Evrerage
12 16.66 10.07 10.13 20.34 40.54 &0.00 159.46 QP
Remarks: 1. Emission Level= LISN Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. If the average limit is met when useing a quasi-peak detector,
the EUT shall be deemed to meet both limits and measurement
with awerage detector is unnecessary.
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Chilingxiang, Qishantou, Santun,
Houjie, Dongguan.Guangdong, China

EST Technology Tel-+B6-764-B3061 858

Faec+B6-709-83081578

Data: 32 File: "Emc-ce-21test data\2021'RFHHUIXIONGIRWOSUS049.EMG (32)
20 Level (dBu\}) Date: 2021-08-06
66.7
H—..._‘_‘_\_‘_
T FCC PART 15B QP
‘-‘-\-‘_""‘-‘.._\_\_‘_
33.3 ~—_ FCC PART 158 AV
. Hﬂ-‘-‘-‘-\_
i 4 -
40.0 i W{‘u. .lﬁN M
13.3
0
A5 .2 5 1 2 5 10 20 30
. Frequency (MHz
Trace: 71 equency (MHz)
Site no : 24CE Shield Room Data no. T 32
Env. / Ins. : Temp:25.0°C Humi:42% Press:101.40kPa LINE Phase : LINE
Limit : FCC BART 15B QF
Engineer : MRS
EUT : 50™ ULTEA HD SMART TV {ATSC TUNER)
Power » BT 240V/&0Hz
M/ : RWOSUS049
Test Mode : TX Mode
LISN Cable Emission
Fregq Factor Loss Reading Level Limits Margin Remark
{MHz) {dB) {dB) {dBuvV) {dBuwv) {dBuxw) {dB)
1 0.21 9.70 9.8 15.08 34,62 53.40 B.78 Lyerage
2 0.21 9.70 9.8 22.72 42,268 63.40 21.14 QF
3 0.39 9.76 9.92 14.02 33.70 2.17 14.47 Evrerage
4 0.39 9.76 9.92 21.20 40.88 B.17 17.29 QP
5 2.05 9.8 9.97 16.13 35.94 46.00 10.06 Lyerage
& 2.035 9.8 9.97 17.63 37.44 56.00 B.56 QF
7 3.66 9.94 9.99 20.12 40.05 46.00 5.95 Evrerage
B 3.66 9.94 9.99 22.98 42.91 56.00 13.09 Qe
9 6.73 10.41 10.03 15.30 35.74 50.00 14.28 Lverage
10 6.73 10.41 10.03 17.94 B.38 &0.00 21.82 QF
11 17.29 10.00 10.13 14.04 34.17 50.00 15.8 Evrerage
12 17.29 10.00 10.13 17.97 B.10 &0.00 21.90 QP

Remarks: 1. Emission Level= LISN Factor + Cable Loss + Reading.
2. Margin= Limit - Emission Lewvel.
3. If the average limit is met when useing a quasi-peak detector,
the EUT shall be deemed to meet both limits and measurement
with awerage detector is unnecessary.
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9. ANTENNA REQUIREMENTS

9.1. Limit

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 unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this section. 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. This requirement does not apply to carrier current devices or to devices operated
under the provisions of §§15.211, 15.213, 15.217, 15.219, 15.221, or §15.236. Further, this
requirement does not apply to intentional radiators that must be professionally installed, such as
perimeter protection systems and some field disturbance sensors, or to other intentional radiators
which, in accordance with §15.31(d), must be measured at the installation site. However, the
installer shall be responsible for ensuring that the proper antenna is employed so that the limits in
this part are not exceeded.

9.2. Test Result

The antennas used for this product is internal antenna ,so compliance with antenna requirements.
( Please refer to the EUT photo for details)
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10. TEST SETUP PHOTO
Conducted Test

| ‘Home Dashboard
1 e

ol
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Radiated Test (Below 1GHz)
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Radiated Test (,_Ap‘gve 1GHz
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11. EUT PHOTO

External Photos
M/N: RWOSU5049
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External Photos
M/N: RWOSU5049
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External Photos
M/N: RWOSU5049

o
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Internal Photos
M/N: RWOSU5049
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Internal Photos
M/N: RWOSU5049
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FCC ID: 2AXAQ-RCA-HX-50

Internal Photos
M/N: RWOSU5049
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FCC ID: 2AXAQ-RCA-HX-50

Internal Photos
M/N: RWOSU5049
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Internal Photos
M/N: RWOSU5049
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Internal Photos

M/N: RWOSU5049

End of Test Report
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