Report No.:
Test Model:
Received Date:
Test Date:

Issued Date:

Applicant:

Address:

Issued By:

Lab Address:

Test Location:

Radio Test Report

RJ180514E06-1
PT-SH700A

May 30, 2018

June 05 to 13, 2018

Oct. 08, 2018

ARRIS International plc

3871 Lakefield Dr.Suwanee, GA 30024 United States

Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch

Hsin Chu Laboratory

E-2, No.1, Li Hsin 1st Road, Hsinchu Science Park, Hsinchu City 300,

Taiwan R.O.C.

E-2, No.1, Li Hsin 1st Road, Hsinchu Science Park, Hsinchu City 300,

Taiwan R.O.C.

UL
R 2

S AF
- \\:'_// =

T P ———
7z /// R Tosting Laberatury
GO\ 2022

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification.

Report No.: RJ180514E06-1

Page No. 1/321

Report Format Version: 6.1.1




Table of Contents

REIEaSE CONITOI RECOIT .......eeiiiiiiiiie ittt e sttt e e sttt e e e s be e e e e s beeeeanbeeeeesbeeeeenseeeesannbeansanses 4
1 Certificate Of CONTOMMILY .....eiiiiiiiiie e e e et e e e e s e e e enbeeee s abaee e s anrtes 5
2 SUMMArY Of TEST RESUILS ... e e e e s e e e e e e e e e e et ae e e e e e e e s enbnraeeeaaeeeas 6
2.1 Measurement UNCEIrtainty .......ccooooi i s e s e 7
A |V (o To [y e= 1 (o =T o 4 o PRSPPI 7
3 General INfOMMIATION ...uiii i e e st e e e e e e e e st e e e s s bt e e e ennbeeeeenbaneeeaneeas 8
3.1 General Description Of EUT ... e e e e e e e s e e e e e e e e e e e ensenaees 8
3.2 Description Of TESE IMOAES ..ot e e e e e e e e e e e e e e e eeaabreaeeeeeeeeenssrans 11
R TR I == B 0o oo 11T o L= SRR 12
B4 ASSEMDIY 12
3.5 ANntenna SPECITICATIONS ......eciiiieiii it e e a e e e e e a e e e e e e e e ne it aaeeaaeeaaaaan 13
R TR B Y 1 (=0T o F= T = 11 o 1 USRS 13
3.5.2 ANtENNa Pattern. ..o et bttt e e e e e e e e e ee e e e e e e e breeeeeeeeeaaaae 13
4 TESE RESUILS ...t ettt e et e e e e oottt e e e e e s be bt e e e e e e e e s nnbebeeeeeeeseeannnnneeeas 14
4.1 Frequency Tolerance MEaSUIEMENL........ ... 14
4.1.1 Limits of Frequency Tolerance MEasUrEMENT ...........coiiiiiiiieiiiiiee e iiiiee et e eeee e st e e e e sneeeeeenneeeeeanes 14
o B [T BT = (U] o B SRRSO PP PP 14
4.1.3 TSt RESUIS ... ittt e ettt e e e e e s bttt e et e e e e e s bbb e et e e e e e e e abaraeeaaaaeean 14
4.2  Occupied Bandwidth Measurement (99% power bandwidth) ..........cccoooiiiiiiii e, 16
4.2.1 Limits of Occupied Bandwidth Measurement............c..ccooiiiiiiiiii i 16
A 1=t 1= (U o J R NP O PP 16
4.2.3 TeSE RESUIS ...ttt e e e ettt e e e e e abb R et et e e e e e bt e e e e e e e e e e nbnraeeeaaaeean 17
4.3  Spurious Emissions for Transmitter Measurement .............ccceiii it 41
4.3.1 Limits Of SPUMiOUS EMISSIONS .......cociiiiiiiiiii it e e e e e e e e e e e e e s enbrareeeaaaeeas 41
T [T A T= (U o F PRSP 42
4.3.3 TeSE RESUIS ...ttt ettt e e e e e st e et e e e e e e ba e e ee e e e e e e nbnraeeeaeaeean 42
4.4  Out-band LeaKage POWET ..........ooi ittt ettt e st e e st e e s et e e e s snsbeeeeannneeens 131
4.4.1 Limits of Out-band Leakage Power (EIRP) ..........o i 131
442 TeSt SeUP ..o 133
R B =Ty =TT U 3SR 134
4.5 Adjacent Channel Leakage POWET ........ .ot i e st e e e e s e eeaiae e e s 167
4.5.1 Limits of Adjacent Channel Leakage POWEN ......... .ottt a2 167
452 TeSt SetUP ..o 167
4.5.3 TeSERESUI ... et ettt et e oottt e e e e e e e ettt et e e e e e e e nnbeeee e e e e e e e nnreeeeaaeaeas 168
4.6  Antenna Power MeasUIrEMENt. . ... .. .. i ittt et e e e e e e et e e e e e e e e nereeeeaeaeeas 250
4.6.1 Limits Of ANTENNEA POWET .. ... ittt e e e e e et e e e e e e e s nanreeeaaeeeas 250
4.6.2 TSt SeUP ..o 250
4.6.3 TeSE RESUILS ... . ettt e e e e e et e et e e e e e e e ne et e e e e e e e nnnreneeaeaaeas 251
4.7  Spurious EmIission for RECEIVEN .........cooooiiiii 259
4.7.1 Limits of Spurious Emission for RECEIVEr ... 259
4.7.2 TeSt SeUP ..o 259
4.7.3 TESERESUI ...ttt e e e e e e e e b ettt ee e e e e e aaRE R eeee s e et e e e baneeeeaeeeeas 260
R T = TU 1 = g =Y o T | { o T PP PRRR 289
4.8.1 Limits Of BUISt LENGIN ... ... ettt e e e e e e e e e e e e e eeeeaae e s 289
4.8.2 TSt SEUP ..o 289
R TR T =T =T | SRS PRR 290
4.9 Interference Prevention FUNCHON ... e 315
4.9.1 Limits of Interference Prevention FUNCHON ... 315
e B =T AR~ (U o RS RRR 315
4.9.3 TeSE RESUILS ...ttt e e e e e e ettt e e e e e e e e nnbeeee e e e e e e e nne iR aaa e e e s 315
4.10 Carrier Sense Capability ... et 316
4.10.1 Measuring System BIOCK DIagram .........cooooo it e e e e s e s et eaee s 316
4.10.2 Measuring Operation ProCEAUIES ........ .o et e s e e s e eeaaeeeas 316

Report No.: RJ180514E06-1 Page No. 2 /321 Report Format Version: 6.1.1




4.10.3 Level of the AMDIENE CalTier..........uueii i et e e e e e e e e e e e e e e e e e e e e e aaabaaas 317

410 4ATEStRESUIL ..., 317
4.11 Number of Carriers within 1 MHz Bandwidth in OFDM .........cccooiiiiiiiiiiieceeccccececececceeceee e 318
4.11.1Limit of NUMDBEr Of CArTiErS ......cooooeiieeeeeeeeeeeeee 318
g A 1T A= (U o PRSPPI 318
A A1 BTESERESUIL.....coeee e et e e e e e e e te et ae s e e e e eeae s e e e e e e eesbanaeeeeeeeeeanrannns 318
5 TEST INSITUMIENES ..ottt e e et e e e e e e e e ettt e e e e e e e eesbaa e eeeeseeessbanaaeaaesensrnnn 319
6 Photographs of the Test Configuration ... 320
Appendix - Information on the Testing Laboratories .............coiiiiiiiiiii e 321

Report No.: RJ180514E06-1 Page No. 3 /321 Report Format Version: 6.1.1




Release Control Record

Issue No.

Description

Date Issued

RJ180514E06-1

Original release.

Oct. 08, 2018

Report No.: RJ180514E06-1

Page No. 4 /321

Report Format Version: 6.1.1




1 Certificate of Conformity

Product: ZH4330SSP, Set-top Box
Brand: ARRIS
Test Model: PT-SH700A
Sample Status: ENGINEERING SAMPLE
Applicant: = ARRIS International plc
Test Date: June 05to 13, 2018

Standards: ARIB STD-T71 (V6.1), MIC notice 88 Appendix 45

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

Prepared by : , Date: Oct. 08, 2018
Phoenix Huang / Specialist

Approved by : , Date: Oct. 08, 2018
May Chen / Manager
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2 Summary of Test Results

The EUT has been tested according to the following specifications:

Notice. sie aE Report Test Results
Appendix 45 | STD-T71 Reference Parameter (Note)
Reference Ref.
General Provisions
C 3.1.24) 41 Frequency tolerance C
D 3.1.2(1) 4.2 Occupied bandwidth C
E 3.1.2(8) 4.3 Spurious emissions C
Transmitting Equipment
F 3.1.2(3) 4.6 Tolerance of antenna power C
- -- - SAR NA
Transmitting Antenna
- - 3.5 Type, configuration, etc. of transmitting antenna C
- -= 3.5 Direction pattern of transmitting antenna C
Receiving Equipment
H 3.1.3(1) 4.7 Spurious emissions of receiver C
- - 3.5 Refer to all articles for transmitting antenna C
Operating Frequency (W52+W53+W56)
_ 31.8 (1) 3.4 gpl)%t;"feréec;:zﬁ;y / modulation section can not be c
- 3.1.1(1) 3.1 Communication method C
-- 3.1.2(1) 3.1 Modulation method C
-- 3.1.2(6) 3.1 Signal transmission rate C
- 3.1.2(7) 4.8 Burst length C
- 3.1.2(2) 4.6 Antenna power C
-- 3.1.2(5) 4.6 Isotropically radiated power C
3 3.1.2 (1) 411 gllJ:nE)t;\;r of carriers within 1 MHz bandwidth in c
- 3.1.2 (10) 4.4 Out-band leakage power C
-~ 3.1.2(9) 45 Adjacent channel leakage power C
3.1.4.1 4.9 Interference Prevention Function C
-- 3.1.7(1) 4.10 Carrier sense capability C
- 3.1.7(2) - Dynamic frequency selection NA
Note: 1. C = Conform NC = Not Conform NT = Not Tested NA = Not Applicable
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2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in TR 100 028-1.

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

Parameter Uncertainty
Occupied Bandwidth 1620.33 Hz
Spurious emissions 2.52 dB
Output power density 1.37 dB
Adjacent Channel Leakage Power 0.71 dB
Out of band radiated power 2.52 dB
Frequency Tolerance 1620.33 Hz
Burst length 223 ms

2.2 Modification Record

There were no modifications required for compliance.

Report No.: RJ180514E06-1 Page No. 7/ 321 Report Format Version: 6.1.1




3 General Information

3.1 General Description of EUT

Product ZH4330SSP, Set-top Box
Brand ARRIS

Test Model PT-SH700A

Status of EUT ENGINEERING SAMPLE

Nominal Voltage

12Vdc from power adapter

Modulation Type

CCK, DQPSK, DBPSK for DSSS
64QAM, 16QAM, QPSK, BPSK for OFDM
256QAM for OFDM in 11ac mode only

Modulation Technology

DSSS, OFDM

Transfer Rate

802.11b: up to 11Mbps
802.11g: up to 54Mbps
802.11n: up to 300Mbps
802.11ac: up to 866.7Mbps

Operating Frequency

2.4GHz: 2.412 ~ 2.472GHz

5GHz: 5.18 ~ 5.24GHz, 5.26 ~ 5.32GHz, 5.5 ~ 5.7GHz

Number of Channel

2.4GHz:

802.11b, 802.11g, 802.11n (HT20): 13
802.11n (HT40): 9

5GHz:

802.11a, 802.11n (HT20), 802.11ac (VHT20): 19

802.11n (HT40), 802.11ac (VHT40): 9
802.11ac (VHT80): 4

Rated RF Output Power
Density

Refer to Note

Conducted RF Output
Power Density

Refer to Note

Radiated RF Output
Power Density

Refer to Note

Antenna Type

Refer to section 3.5

Antenna Connector

Refer to section 3.5

Accessory Device

Adapter x1
Remote controller (RCU) x 1

Data Cable Supplied

HDMI cable x 1 (unshielded, 1.5m)
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Note:

1. Simultaneously transmission condition.

Condition Technology
1 WLAN 2.4GHz WLAN 5GHz
2. The EUT needs to be supplied from power adapter, the information is as below table:
Brand Model No. Spec.
AcBel ADJ007 Input: 100Vac, 0.8A Max, 50/60Hz

Output: 12Vdc, 2.5A (unshielded, 1.8m)

3. The EUT incorporates a MIMO function.

2.4GHz Band
MODULATION MODE DATA RATE (MCS) TX & RX CONFIGURATION
802.11b 1~ 11Mbps 2TX 2RX
802.11g 6 ~ 54Mbps 2TX 2RX
MCS 0~7 2TX 2RX
802.44n (FT20) MCS 8~15 2TX 2RX
802.11n (HT40) MCSR 2TX ZRX
MCS 8~15 2TX 2RX
5GHz Band
MODULATION MODE DATA RATE (MCS) TX & RX CONFIGURATION

802.11a 6 ~ 54Mbps 2TX 2RX
MCS 0~7 2TX 2RX

802.11n (HT20)
MCS 8~15 2TX 2RX
802.11n (HT40) MCS 0~7 s 2RX
MCS 8~15 2TX 2RX
MCS0~8 Nss= 1 2TX 2RX
802.11ac (VHT20) MCS0~8 Nss= 2 2TX 2RX
MCS0~9 Nss= 1 2TX 2RX
{3 11ac (VHT40) MCS0~9 Nss= 2 2TX 2RX
MCS0~9 Nss= 1 2TX 2RX
802.11ac (VHT80) MCS0~9 Nss= 2 2TX 2RX

Note:

1. The modulation and bandwidth are similar for 802.11n mode for 20MHz (40MHz) and 802.11ac mode for
20MHz (40MHz), therefore investigated worst case to representative mode in test report.
2. All of modulation mode support beamforming function except (2.4GHz & 802.11a) modulation mode.
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4. The power table as below table:

Rated output power Conducted RF Radiated RF
Modulation Mode density output power density output power density
(mW/MHZz) (mW/MHZz) (mW/MHz)
W52
802.11a 4 3.991 9.819
802.11ac (VHT20) 4 3.991 9.819
802.11ac (VHT40) 2 1.996 4.911
802.11ac (VHT80) 1 0.998 2.455
W53
802.11a 4 3.973 9.775
802.11ac (VHT20) 4 4 9.841
802.11ac (VHT40) 2 1.996 4911
802.11ac (VHT80) 1 0.993 2.443
W56
802.11a 8 7.927 19.503
802.11ac (VHT20) 8 7.483 18.411
802.11ac (VHT40) 4 3.865 9.509
802.11ac (VHT80) 2 1.762 4.335

5. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or user's manual.
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3.2  Description of Test Modes
Operated in 5180 ~ 5320MHz band (W52 & W53):
8 channels are provided for 802.11a, 802.11n (HT20), 802.11ac (VHT20):

Channel Freq. (MHz) Channel Freq. (MHz)
36 5180 52 5260
40 5200 56 5280
44 5220 60 5300
48 5240 64 5320

4 channels are provided for 802.11n (HT40), 802.11ac (VHT40):

Channel Freq. (MHz) Channel Freq. (MHz)
38 5190 54 5270
46 5230 62 5310

2 channels are provided for 802.11ac (VHT80):

Channel Freq. (MHz) Channel Freq. (MHz)

42 5210 58 5290

Operated in 5500 ~ 5700MHz band (W56):
11 channels are provided for 802.11a, 802.11n (HT20), 802.11ac (VHT20):

Channel Freq. (MHz) Channel Freq. (MHz)
100 5500 124 5620
104 5520 128 5640
108 5540 132 5660
112 5560 136 5680
116 5580 140 5700
120 5600
5 channels are provided for 802.11n (HT40), 802.11ac (VHT40):
Channel Freq. (MHz) Channel Freq. (MHz)
102 5510 126 5630
110 5550 134 5670
118 5590
2 channels are provided for 802.11ac (VHT80):
Channel Freq. (MHz) Channel Freq. (MHz)
106 5530 122 5610

Note:
1. The channels which were indicated in bold type of the above channel list were selected as representative
test channel. Therefore only the data of the test channels were recorded in this report.
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By means of test software (Mtool 3.0.0.6) provided by manufacture, the power levels during the tests were set

according to the following codes:
Operated in 5180 ~ 5320MHz band (W52 & W53):

802.11a 802.11ac (VHT20) 802.11ac (VHT40) 802.11ac (VHT80)
Channel g:t\:ilr?; Channel g;\;\i/r?; Channel g:t\t,\ilr?é Channel g:t\t,\ilr?;
36 59 36 62 38 60 42 61
48 60 48 61 46 60 58 62
52 60 52 60 54 60
64 59 64 60 62 59

Operated in 5500 ~ 5700MHz band (W56):

802.11a 802.11ac (VHT20) 802.11ac (VHTA40) 802.11ac (VHT80)
Power Power Power Power
Channel Setting Channel Setting Channel Setting Channel Setting
100 72 100 71 102 69 106 66
120 72 120 70 118 69 122 71
140 73 140 73 134 69
3.3 Test Conditions
Test Conditions Voltage (Vdc)
Vnormal 12
Vimax. +10% 13.2
Vinin, -10% 10.8

3.4 Assembly

The EUT is constructed as a ZH4330SSP, Set-top Box. The housing consists of two parts, and the

plastic enclosure was fixed together by special type screw (Please refer the attach file -Screw spec.).
Separating the two parts was only possible by special tools.
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3.5 Antenna Specifications

3.5.1 Antenna Gain

. Antenna Frequency
Anlt\legna TragiLnJ::er Brand Model No. Net Gain Range Ar_}_ten:a Co_ane;:ter
' (dBi) (GHz) P P
Cingxin 2.9 2.4~2.4835
1 Chain (0 A176-100-A051-0001 PIFA |i-pex(MHF
ain (0) - =i gxin 3.64 5.15~5725 -pex(MHF)
Cingxin 2.93 2.4~2.4835
2 Chain (1 A176-100-A051-0002 PIFA |i-pex(MHF
ain (1) = ingxin 3.91 5.15~5725 -pex(MHF)

3.5.2 Antenna Pattern

Please refer the attach file — antenna pattern.
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4  Test Results

4.1 Frequency Tolerance Measurement

4.1.1 Limits of Frequency Tolerance Measurement

Tolerance of frequency shall be +/- 20ppm

4.1.2 Test Setup

EUT Spectrum
Analyzer
4.1.3 Test Results
802.11a/ 802.11ac (VHT20)
Erg’ci):]o dr:t”inoen”;a' 25 deg.C, 60% RH
Vrormal Vimax. Vinin.
Channel AR IENIE Carrier Frequency Carrier Frequency Carrier Frequency
(MHz) frequency | tolerance | frequency | tolerance | frequency | tolerance
(MHz) (Ppm) (MHz) (Ppm) (MHz) (ppm)
36 5180 5179.997840| -0.416 |5179.994960| -0.972 |5179.993040| -1.343
48 5240 5239.996280 | -0.709 |5239.994000| -1.145 |5239.992960| -1.343
52 5260 5259.995760 | -0.806 |5259.993400| -1.254 |5259.992560| -1.414
64 5320 5319.993840 | -1.157 |5319.992760| -1.360 |5319.991960| -1.511
100 5500 5499.994000 | -1.090 |5499.991760 | -1.498 |5499.992040| -1.447
120 5600 5599.994840 | -0.921 5599.992200 | -1.392 [5599.991600| -1.500
140 5700 5699.994160 | -1.024 |5699.991600| -1.473 |[5699.991440| -1.501
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802.11ac (VHT40)

Environmental

25 deg.C, 60% RH

Conditions
Viormal Vinax. Vinin.
Channel AT EmE Carrier Frequency Carrier Frequency Carrier Frequency
(MHz) frequency | tolerance | frequency | tolerance | frequency | tolerance
(MHz) (Ppm) (MHz) (ppm) (MHz) (ppm)
38 5190 5189.998360 | -0.315 |5189.996560| -0.662 |5189.996080| -0.755
46 5230 5229.993720 | -1.200 |5229.992680| -1.399 |5229.992640| -1.407
54 5270 5269.995760 | -0.804 |5269.993680| -1.199 |5269.992680| -1.388
62 5310 5309.995480 | -0.851 5309.993640 | -1.197  |5309.992640| -1.386
102 5510 5509.993640 | -1.154 |5509.992440 | -1.372 [5509.991640| -1.517
118 5590 5589.994360 | -1.008 |5589.992200| -1.395 |[5589.991720| -1.481
134 5670 5669.994040 | -1.051 5669.992840 | -1.262 |5669.992080| -1.396
802.11ac (VHT80)
Erg’ci):? dr:trinoennsta' 25 deg.C, 60% RH
Viormal Vimax. Vinin.
Channel FrBe ey Carrier Frequency Carrier Frequency Carrier Frequency
(MHz) frequency | tolerance | frequency | tolerance | frequency | tolerance
(MHz) (Ppm) (MHz) (Ppm) (MHz) (ppm)
42 5210 5209.994880 | -0.982 |5209.993200| -1.305 |5209.992120| -1.512
58 5290 5289.993800 | -1.172 |5289.992600| -1.398 |[5289.992640| -1.391
106 5530 5529.993880 | -1.106 |5529.992360| -1.381 5529.991680 | -1.504
122 5610 5609.994680 | -0.948 |5609.993240| -1.204 |5609.992080| -1.411
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4.2 Occupied Bandwidth Measurement (99% power bandwidth)

4.2.1 Limits of Occupied Bandwidth Measurement

Iltem Operating Band Limit Remark
Occupied bandwidth W52 & W53 <19MHz 802.11a/n(HT20)/ac(VHT20)
Occupied bandwidth W56 <19.7MHz 802.11a/n(HT20)/ac(VHT20)
Occupied bandwidth W52 & W53 & W56 <38MHz 802.11n(HT40)/ac(VHT40)
Occupied bandwidth W52 & W53 & W56 <78MHz 802.11ac(VHT80)

4.2.2 Test Setup

EUT

Spectrum

Analyzer
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4.2.3 Test Results

802.11a

Environmental Conditions

25 deg.C, 60% RH

Freq uency Vnormal Vmax. Vmin.
Channel (MH2) Occupied Bandwidth | Occupied Bandwidth | Occupied Bandwidth

(MHz) (MHz) (MHz)

36 5180 16.10 16.00 16.00
48 5240 16.10 16.10 16.20
52 5260 15.90 15.90 16.00
64 5320 16.10 15.90 16.00
100 5500 16.10 16.10 16.10
120 5600 16.20 16.00 16.10
140 5700 16.40 16.30 16.40

Note: For the test plots please refer to the below pages.
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Vnormal
Channel 36 Channel 48
Channel 52 Channel 64
Channel 100 Channel 120
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Vnormal

Channel 140
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Vimax.
Channel 36 Channel 48
Channel 52 Channel 64
Channel 100 Channel 120
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Vmax.

Channel 140
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Vio%
Channel 36 Channel 48
Channel 52 Channel 64
Channel 100 Channel 120
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V0%

Channel 140
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802.11ac (VHT20)

Environmental Conditions 25 deg.C, 60% RH

Freq uency Vnormal Vmax. Vmin.

Channel (MHz) Occupied Bandwidth | Occupied Bandwidth | Occupied Bandwidth
(MHz) (MHZz) (MHz)
36 5180 17.60 17.60 17.60
48 5240 17.50 17.50 17.50
52 5260 17.60 17.60 17.50
64 5320 17.50 17.50 17.50
100 5500 17.50 17.70 17.50
120 5600 17.50 17.60 17.50
140 5700 17.80 17.70 17.70

Note: For the test plots please refer to the below pages.
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Vnormal
Channel 36 Channel 48
Channel 52 Channel 64
Channel 100 Channel 120
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Vnormal

Channel 140
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Vimax.
Channel 36 Channel 48
Channel 52 Channel 64
Channel 100 Channel 120
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Vio%
Channel 36 Channel 48
Channel 52 Channel 64
Channel 100 Channel 120
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V0%
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802.11ac (VHT40)

Environmental Conditions 25 deg.C, 60% RH

Frequency Viormal Vinax. Vinin.

Channel (MHz) Occupied Bandwidth | Occupied Bandwidth | Occupied Bandwidth
(MHz) (MHz2) (MHz)
38 5190 36.20 36.20 36.00
46 5230 36.20 36.00 36.20
54 5270 36.20 36.00 36.20
62 5310 36.20 36.20 36.20
102 5510 36.20 36.20 36.20
118 5590 36.40 36.20 36.40
134 5670 36.20 36.20 36.20

Note: For the test plots please refer to the below pages.
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Vnormal
Channel 38 Channel 46
Channel 54 Channel 62
Channel 102 Channel 118
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Vimax.
Channel 38 Channel 46
Channel 54 Channel 62
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Vmax.
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Vio%
Channel 38 Channel 46
Channel 54 Channel 62
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V0%
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802.11ac (VHT80)

Environmental Conditions 25 deg.C, 60% RH
Freq uen cy Vnormal Vmax. Vmin.
Channel (MH2) Occupied Bandwidth | Occupied Bandwidth | Occupied Bandwidth
(MHz) (MH2z) (MHz)
42 5210 76.00 75.60 75.60
58 5290 75.60 75.60 75.60
106 5530 75.60 76.00 76.00
122 5610 76.00 76.00 76.00
Vnormal
Channel 42 Channel 58
Channel 106 Channel 122
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Vmax.

Channel 42

Channel 58

Channel 106

Channel 122
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4.3 Spurious Emissions for Transmitter Measurement

4.3.1 Limits of Spurious Emissions

W52 & W53 bands: 802.11a / 802.11n (HT20) / 802.11ac (VHT20)

Frequencies (MHz)

Limit

OBW = 18MHz

30.0MHz to 1000.0MHz

= 0.25 uW/100kHz

1000.0MHz to 5140.0MHz

= 2.5 uW/MHz

5360.0MHz to 26000.0MHz

= 2.5 uW/MHz

18MHz < OBW < 19MHz

30.0MHz to 1000.0MHz

= 0.25 uW/100kHz

1000.0MHz to 5135.0MHz < 2.5 uW/MHz
5365.0MHz to 26000.0MHz < 2.5 uW/MHz
W52 & W53 bands:-802.11n (HT40) / 802.11ac (VHT40)
Frequencies (MHz) Limit
30.0MHz ~ 1000.0MHz = 0.25 uW/100kHz
1000.0MHz ~ 5100.0MHz < 2.5uW/MHz
5400.0MHz ~ 26000.0MHz = 2.5 uW/MHz
W52 & W53 bands: 802.11ac (VHT80)
Frequencies (MHz) Limit
30.0MHz ~ 1000.0MHz = 0.25 uW/100kHz
1000.0MHz ~ 5020.0MHz < 2.5 uW/MHz
5480.0MHz ~ 26000.0MHz < 2.5 uW/MHz
W56 band: 802.11a/802.11n (HT20) / 802.11ac (VHT20)
Frequencies (MHz) Limit
30.0MHz to 1000.0MHz < 0.25 uW/100kHz
1000.0MHz ~ 5455.0MHz < 2.5 uW/MHz
5745.0MHz ~ 26000.0MHz < 2.5 uW/MHz
W56 band; 802.11n (HT40) / 802:11ac (VHT40)
Frequencies (MHz) Limit
30.0MHz to 1000.0MHz =< 0.25 uW/100kHz
1000.0MHz ~ 5420.0MHz = 2.5 uW/MHz
5760.0MHz ~ 26000.0MHz < 2.5 uW/MHz
W56 band: 802.11ac (VHT80)
Frequencies (MHz) Limit
30.0MHz to 1000.0MHz =< 0.25 uW/100kHz
1000.0MHz ~ 5340.0MHz < 2.5 uW/MHz
5800.0MHz ~ 26000.0MHz < 2.5 uW/MHz
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4.3.2 Test Setup

EUT Spectrum

Analyzer

4.3.3 Test Results

W52 Bands: 802.11a

Erg’oifqo dr:g‘oennsta' 25 deg.C, 60% RH
Test Channel CH36 (5180MHz2) CH48 (5240MHz)
Test Frequency | Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value
oo | 827.090 0.0590 555.010 0.0560 %ggtl\ﬁ "'l Ppass
Voomal | eqaom | 5138440 | 0.1550 | 5075310 | 00670 [25uW/MHz Pass
Szl | 21688.820 | 08700 | 21530.180 | 12180 [25UW/MHz Pass
ig'(\)"oH,\;ljg 946.520 0.0510 538.880 0.0550 (;'ggm; "1 Pass
Vi 1223'(\)"&3;0 5130680 | 01200 | 3117.610 | 0.0730 [2.5uW/MHz| Pass
52355(%;@0 21706.880 | 1.0540 | 21681.080 | 1.3800 |2.5uW/MHz| ~Pass
ig'(\)"oH,\ﬁg 91.110 0.0460 560.100 0.0520 ﬂ'ggm; Il Ppass
Ve | ogoomical | 5130480 | 01590 | 5076340 | 0.0740 |25uW/MHz| Pass
SN0 | 24761600 | 10810 | 24617.120 | 12500 [25uW/MHz Pass

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface.
2. The spectrum plots are attached on the following pages
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Vnormal

CH 36
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CH 48
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Vmax.

CH 36
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Vmax.

CH 48
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Vmin.

CH 36
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CH 48
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W53 Bands: 802.11a

Erg’oi:? dr:t"iqoennsta' 25 deg.C, 60% RH
Test Channel CH52 (5260MHz2) CH64 (5320MHz)
Test Frequency | Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value
a0 | 724520 | 00550 | 917.300 | 0.0430 ﬂ'ggm; "1 Pass
Viorma 1(5)28'(\)"&"3;0 3112430 | 00660 | 3145.030 | 0.0630 |2.5uW/MHz| Pass
5;58%;%? 21515960 | 1.0110 | 21621.740 | 1.0020 |2.5uW/MHz| Pass
?igl(\)AOHl\zl—tlczj 530.030 0.0510 42.970 0.0530 (;ggm; "1 Pass
Vi 1228'8”“:'5';0 3074.650 | 00560 | 3657.880 | 0.0620 [2.5uW/MHz| Pass
S;é’gt%uﬂ; 24586160 | 1.1420 | 24599.060 | 1.3120 [2.5uW/MHz| Pass
oeato | 333000 | 00490 | 834250 | 00510 ﬂ'ggl‘(ﬁ\; '] Pass
Ve | ogommiial | 3087.500 | 00740 | 3358240 | 00720 [25uW/MHz| Pass
Yoo (O | 21642.380 | 12970 | 21675920 | 10660 [25uW/MHz Pass

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface
2. The spectrum plots are attached on the following pages
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Vnormal

CH 562
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Vnormal

CH 64
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Vmax.
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CH 64
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Vmin.

CH 52
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CH 64
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W56 Band: 802.11a

Environmental
Conditions

25 deg.C, 60% RH

Test Channel

CH100 (5500MHz)

CH120 (5600MHz)

Test Frequency | Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value

igg"oHMZ}:‘; 871.110 0.0570 954.280 0.0500 ﬂggﬁk\"\; "'l Pass

Voormal | eqmenns. | 5454440 | 0.8550 | 5440520 | 00650 [25uN/MHz| Pass
DTNl O | 21662.890 | 1.0780 | 24539100 | 1.0690 [25uW/MHz| Pass

Sto | 213450 | 00500 | 284620 | 00480 ﬂ'ggl‘(ﬁ\; "'l Pass

Vi | ogoenin. | 5448310 | 06160 | 5448310 | 00820 |[25uW/MHz| Pass
STee 0 | 25106240 | 12470 | 21538830 | 10830 [25uW/MHz| Pass

igg"OHMZ;‘; 546.280 0.0530 798.110 0.0480 ﬂ'ggm; 1 Pass

Vioin 12222"&5;0 5454440 | 1.0640 | 5439.400 | 0.0830  [2.5uW/MHz| Pass
S0 | 21541.360 | 15340 | 25984.800 | 09880 [25uW/MHz| Pass

Note: The worst value in each frequency range v.s. each channel has been marked by boldface.
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Enc"(i)rno dnig'oen”;a' 25 deg.C, 60% RH
Test Channel CH140 (5700MHz)
Co-rl;zisttion Fr;t;t:](;r;cy Frequency (MHz) Measured Value Limit Result
ot 323.910 0.0550 2'33;"\4\; "' Pass
Vhormal 1222';";&;0 3623.430 0.0610 2.5uUW/MHz| Pass
5;;;%;1? 24435.300 1.1010 2.5UW/MHz|  Pass
?igl(\)AOHl\zl—tlczj 108.930 0.0450 %g;l—\ﬁ "' Pass
Vi 12222",\:'5';0 5229.460 0.0910 2 5UW/MHz|  Pass
o gggg;ﬁ; 24622.660 1.0200 2 5UW/MHz| Pass
ot 725.240 0.0510 2'53"("\4’\; L] Pass
L 5229 460 0.0990 2 5UW/MHz| Pass
e O 21680.620 1.0280 2 5UW/MHz| Pass
Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface

2. The spectrum plots are attached on the following pages

Report No.: RJ180514E06-1

Page No. 57 / 321

Report Format Version: 6.1.1




Vnormal

CH 100
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Vnormal

CH 120
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Vnormal

CH 140
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Vmax.

CH 100
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Vmax.

CH 120
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CH 140
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Vmin.

CH 100
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CH 120
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W52 Bands: 802.11n (HT20)

Erg’;:f’ d’}tr?oennsta' 25 deg.C, 60% RH
Test Channel CH36 (5180MHz2) CH48 (5240MHz)
Test Frequency | Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value
ig'(\)/'oHl\j}:cz’ 762.950 0.0450 823.700 0.0430 ﬂggﬁk\"\; "1 Pass
Voomal | eqaoms. | 5138960 | 01140 | 3074650 | 00690 [25uN/MHz Pass
Sz l0 | 21719780 | 1.0930 | 21644960 | 10370 [25uW/MHz Pass
oerlo | 892600 | 0.0480 | 456.800 | 0.0440 ﬂ'ggl‘(ﬁ\; "1 Pass
Vi | oagemin. | 5128000 | 02110 | 4800.520 | 0.0580 |[2.5uN/MHz| Pass
oD | 25107.320 | 12240 | 24604220 | 10830 [25UW/MHzZ Pass
:i(())I(\)AOHl\;l—tlg 256.130 0.0500 56.670 0.0500 ﬂ'ggm; "1 Pass
Vinin 1223'8”“:'5';0 5131200 | 0150 | 3078.280 | 0.0720  |2.5uW/MHz| Pass
523(?(%;1? 24387.500 |  1.1090 | 21668.180 | 1.0300 [2.5uW/MHz| Pass

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface
2. The spectrum plots are attached on the following pages
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Vnormal

CH 36
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Report No.: RJ180514E06-1 Page No. 69/ 321 Report Format Version: 6.1.1




Vmax.
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W53 Bands: 802.11ac (VHT?20)

Environmental
Conditions

25 deg.C, 60% RH

Test Channel

CH52 (5260MHz)

CH64 (5320MHz)

Test Frequency Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value
Sy 615.880 0.0590 318.450 0.0530 0.25uWi Pass
1000MHz i ’ : : 100kHz
1000MHz to
Vhormal 5140MHz 3114.500 0.0790 3574.560 0.0660 2.5uW/MHz| Pass
5360MHz to
26000MHz 21544.340 1.1010 24550.040 1.2730 2.5uW/MHz| Pass
30MHz to 516.090 0.0520 19.940 0.25uW/ P
1000MHz : : N 0.0530 100kHz ass
1000MHz to
Vimax. 5140MHz 3093.800 0.0760 3026.010 0.0680 2.5uW/MHz| Pass
5360MHz to
26000MHz 21750.740 1.0040 21572.720 1.3240 2.5uW/MHz| Pass
30MHz to 834.490 0.0460 407.690 0.0540 S25u/} Pass
1000MHz : ) ’ : 100kHz
1000MHz to
Vinin. 5140MHz 3265.610 0.0670 3053.440 0.0590 2.5uW/MHz| Pass
5360MHz to
26000MHz 24611.960 0.9590 21634.640 0.9630 2.5uW/MHz| Pass

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface
2. The spectrum plots are attached on the following pages
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Vnormal

CH 562
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CH 64
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Vmax.
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CH 64
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Vmin.

CH 52
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CH 64
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W56 Band: 802.11ac (VHT20)

Environmental
Conditions

25 deg.C, 60% RH

Test Channel

CH100 (5500MHz)

CH120 (5600MHz)

Test Frequency | Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value

iglc\)AoHl\:rjg 333.240 | 0.047uW | 633.340 | 0.044uW 2'33::_"\; "1 Pass

Voomal | oqmeanis. | 5455000 | 0.849uW | 3027.580 | 0.06uW |25uN/MHz Pass
STz 0 | 21584.410 | 1.119uW | 24622660 | 1.009uW [25uN/MHz Pass

nto | 986420 | 0.044uW | 675170 | 0.05uW 2'53"("\{’\; "1 Pass

Vi | Togomni. | 5453320 | 0.554uW | 3086.610 | 0.062uW |25uW/MHz| Pass
o | 24435300 | 1127uW | 24665700 | 1.114uN  |25uW/MHZ  Pass

ig'(\)"oH,\;ljg 785140 | 0.041uW | 959.980 | 0.055uW g'ggfl\_’l\; "1 Pass

Vinin 12222",\:'5';0 5455000 | 0.608uW | 3153430 | 0.067uW |2.5u0W/MHz| Pass
oz | 24369470 | 1.120uW | 24640.380 | 1.047uW |25uN/MHZ Pass

Note: The worst value in each frequency range v.s. each channel has been marked by boldface.
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Enc"(i)rno dnig'oen”;a' 25 deg.C, 60% RH
Test Channel CH140 (5700MHz)

Co-rl;zisttion Fr;t;t:](;r;cy Frequency (MHz) Measured Value Limit Result
ot 756.040 0.055uW 2'53;"\4’\; "' Pass
Vhormal 1222';";&;0 3186.840 0.061uW 2.5uUW/MHz| Pass
527 g‘ggg;ﬁ: 5745.000 1.336UW 2.5UW/MHz|  Pass
?igl(\)AOHl\zl—tlczj 385.020 0.049uW %g;l—\ﬁ "' Pass
Vi 12222",\:'5';0 3037.040 0.075uW 2 5UW/MHz|  Pass
o gggg;ﬁ; 5745.000 1.27uW 2 5UW/MHz| Pass
ot 858.740 0.065uW 2'53"("\4’\; L] Pass
L 3583.340 0.074uW 2 5uUW/MHz| Pass
e O 21660.360 1.081uW 2 5UW/MHz| Pass

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface
2. The spectrum plots are attached on the following pages
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Vnormal

CH 100
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CH 120
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CH 100
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W52 Bands: 802.11ac (VHT40)

Environmental
Conditions

25 deg.C, 60% RH

Test Channel

CH38 (5190MHz)

CH46 (5230MHz)

Test Frequency | Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value

ig'(\)/'oHl\j}:cz’ 456.550 0.0470 62.850 0.0430 ﬂggﬁk\"\; "1 Pass

Voomal | eqooms. | 5100000 | 01300 | 3136610 | 00610 [25uN/MHz Pass

oo 0 | 21607.050 | 12760 | 24519.370 | 10300 [25uW/MHz Pass

ato | 971500 0.0500 843.830 0.0500 ()1'535;"\; "1 Ppass

Ve | eromin. | 5092310 | 00750 | 3155570 | 0.0660 |[2.5uN/MHz| Pass

oo | 21568.420 | 11160 | 21707.470 | 11800 [25uW/MHz Pass

ig'(\)"oH,\;ljg 781.260 0.0440 889.660 0.0490 ﬂ'ggm; "1 Pass

Vinin 1228'8”“:'5';0 5095380 | 0.0830 | 3000.800 | 0.0710  [2.5uW/MHz| Pass

5245(%;@0 21643100 | 1.0990 | 21702320 | 1.3240 [2.5uW/MHz| Pass

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface
2. The spectrum plots are attached on the following pages
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Vnormal

CH 38
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CH 38
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W53 Bands: 802.11ac (VHT40)

Environmental 25 deg.C, 60% RH
Test Channel CH54 (5270MHz) CH62 (5310MHz2)
Test Frequency | Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value
-1 42.480 0.0040 | 826970 | 0.0040 2'53;‘&\; "1 Pass
Viorma | gaommiral | 5100.000 | 00170 | 5056950 | 0.0100 |25uW/MHZ Pass
S AeNE 0 | 24655850 | 0.0930 | 24400920 | 01040  |25uN/MHz| Pass
ig'(\)"oH,\;ljg 354.580 0.0050 | 431.090 0.0040 2'38;"\_"\; "1 Pass
Vi 1228'8"'\%;0 5097.950 | 00210 | 5088210 | 0.0100 [2.5uW/MHz| Pass
S oANE 0 | 21668.850 | 0.1060 | 21614770 | 00970 |25uN/MHz| Pass
St 34.120 0.0050 746.950 0.0050 2'53"("\4'\; Il Ppass
Ve | ogommiial | 5096.920 | 00150 | 5090260 | 00140 |25uW/MHz| Pass
Yoo lO | 21648250 | 01120 | 24420250 | 00940 [25uN/MHz Pass

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface
2. The spectrum plots are attached on the following pages
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CH 54
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W56 Band: 802.11ac (VHT40)

Environmental
Conditions

25 deg.C, 60% RH

Test Channel

CH102 (5510MHz)

CH118 (5590MHz)

Test Frequency | Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value

%) 188.590 0.0770 511.960 0.0530 01'58;‘&; "1 Pass

Voormal | oomital | 5417790 | 05620 | 3553650 | 00810 [25uW/MHz| Pass
o | 24499710 | 12020 | 21483.950 | 11160  [25uW/MHz| Pass

igg"OHMZ;‘; 970.410 0.0450 672.980 0.0510 %gm; "'l Pass

Vi 122(2)'(\)’:\%;0 5412260 | 04120 | 3207.230 | 0.0680 [2.5uW/MHz| Pass
iy | 21704060 | 11160 | 24626210 | 1.0690 [25uW/MHz| Pass

Sto | 537180 | 00500 | 676.860 | 00470 2'5055\4/\; "1 Pass

Ve | Cogommiial | 5418890 | 06000 | 4104490 | 0.0580 [25uW/MHz| Pass
SIooNNEO | 24691.990 | 11200 | 21587.680 | 09970 [25uW/MHz| Pass

Note: The worst value in each frequency range v.s. each channel has been marked by boldface.
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by et 25 deg.C, 60% RH
Test Channel CH134 (5670MHz)

Co-rl;zisttion Frail:gr;cy Frequency (MHz) Measured Value Himit Result
e 141.790 0.0430 ﬂ'ggm; "1 Pass
Voorn DR o TR 4 3199.500 0.0620 2 50W/MHz| Pass
S 24583.200 1.2240 2 5uW/MHz| Pass
e 708.390 0.0440 Seou "'l Pass
Vi 1§2§6(_)8"MH§Z~ 3574.650 0.0660 2 5UW/MHz| Pass
522%%'8_'\(;'33; 21582.620 1.1400 2 5UW/MHz| Pass
P 604.960 0.0440 ()1'535;"‘; "\ Pass
Ve | Logmnoarte 3082.920 0.0600 2 5UW/MHz| Pass
Ao 21638.280 1.1740 2 5UW/MHz| Pass

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface
2. The spectrum plots are attached on the following pages
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CH 102
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Vnormal

CH 118

Report No.: RJ180514E06-1 Page No. 109 / 321 Report Format Version: 6.1.1
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CH 134
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Vmax.
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W52 & W53 Bands: 802.11ac (VHT80)

Environmental
Conditions

25 deg.C, 60% RH

Test Channel

CH 42 (5210MHz)

CH 58 (5290MHz)

Test Frequency | Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value

ig'(\)/'oHl\j}:cz’ 983.870 0.0050 324.030 0.0040 2'33::_"\; "1 Pass

Voomal | eosns. | 5013.970 | 00550 | 5006930 | 00110 |25uN/MHz Pass

e 0 | 21660.020 | 01280 | 24471260 | 01210 [25uN/MHz Pass

Ao | 660130 | 0.0040 | 445760 | 0.0040 2'53"("\{’\; "1 Pass

Ve | ooommin. | 5007.430 | 00480 | 5018490 | 0.0100 |[25uW/MHz| Pass

S O | 21624.110 | 01040 | 21647.190 | 00930 |25uN/MHz Pass

ig'(\)"oH,\;ljg 92.080 0.0050 825.030 0.0050 g'ggfl\_’l\; "1 Pass

Vinin 1282'(\)”“:'5';0 5020000 | 0.0400 | 4979.800 | 0.0100  |2.5u0W/MHz| Pass

5246?(?3{');1? 21557.420 | 01090 | 21570.240 | 0.1090 [2.5uW/MHz| Pass

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface
2. The spectrum plots are attached on the following pages
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Vnormal

CH 42
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CH 58
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CH 42
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Vmax.
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CH 42
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CH 58
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W56 Band: 802.11ac (VHTS0)

Environmental
Conditions

25 deg.C, 60% RH

Test Channel

CH 106 (5530MHz)

CH 122 (5610MHz)

Test Frequency | Frequency | Measured | Frequency | Measured Limit Result
Condition Range (MHz) Value (MHz) Value

igg"oHMZ:'g 451.820 0.0050 566.890 0.0040 ﬂggﬁk\"\; "'l Pass

Viorma 122%"“%;0 5338.910 | 0.1550 | 5318.840 | 0.0320 [2.5uW/MHz| Pass
ooty | 21669620 | 00930 | 5802520 | 01640 [25uW/MHz| Pass

ete | 975500 0.0050 57.160 0.0050 ()1'535;"\; "1 Ppass

Ve | Toagonin. | 5339450 | 04300 | 5334.570 | 00420 [25uW/MHz| Pass
ooy | 24631.450 | 01230 | 5810100 | 0.1570 [25uW/MHz| Pass

igg"OHMZ;‘; 774.830 0.0040 386.350 0.0040 2'53%2 "1 Pass

Vinin 1222'(\)"&5;0 5330230 | 00960 | 5323720 | 0.0460 [2.5uW/MHz| Pass
5285(?0'\2'):'/@;0 21636.800 | 01060 | 5802520 | 0.2640 [2.5uW/MHz| Pass

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface
2. The spectrum plots are attached on the following pages
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