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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Truepath Wireless LLC
EUT DESCRIPTION: 5.8 GHz Wireless CPE
MODEL.: TPWLR58C1
SERIAL NUMBER: 300000140
DATE TESTED: AUGUST 17 — SEPTEMBER 28, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
CFR 47 Part 15.407 Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.

Approved & Released

For UL Verification Services Inc. By: Tested By:
/-" Y

P WZ§ L7
PENG ZHANG JONATHAN HSU
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD LAB ENGINEER
UL VERIFICATION SERVICES INC UL VERIFICATION SERVICES INC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-247 Issue 1 and RSS-GEN Issue 4.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street

[] Chamber A(IC: 2324B-1) | [_] Chamber D(IC: 2324B-4)

X Chamber B(IC: 2324B-2) | [ ] Chamber E(IC: 2324B-5)

[ ] Chamber C(IC: 2324B-3) | [_] Chamber F(IC: 2324B-6)

[] Chamber G(IC: 2324B-7)

] Chamber H(IC: 2324B-8)

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0.
4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 18000 MHz 4,94 dB

Uncertainty figures are valid to a confidence level of 95%.

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a 5.8 GHz Wireless CPE

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum total conducted output power as follows:

Frequency Range Mode Total Output Total Output
Power Power
(MHz) (dBm) (mW)
5745-5835 OFDM 20.33 107.89
Page 7 of 91

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes 4 cross-polarized patch strip antennas, with 2 antennas on each polarization.
Each individual antenna has an antenna gain of 15 dBi

5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

For SISO mode, chain 2 was the worst case determined during pre-scan. So all SISO radiated
and conducted measurement were based on chain 2.

Case 1 is the worst case mode for correlated MIMO antennas

Case 2 is the worst case mode for fully-uncorrelated MIMO antennas
Case 3 is the worst case mode for fully-uncorrelated single transmit antennas

The worst-case data rate is:
OFDM mode: MCS24

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Dell D510 N/A N/A
Router MicroTik Routerboard N/A N/A
/O CABLES
1/0O Cable List
Cable (Port # of identical [Connector [Cable Type |Cable Remarks
No ports Type Length (m)
1 ethernet |1 RJ-45 shielded 5 N/A
TEST SETUP

The EUT is setup as a stand-alone device.

Page 8 of 91
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .




REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

SETUP DIAGRAM FOR TESTS

AC MAIN POWER SOURCE

—

ROUTER

LAPTOP
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report.

Test Equipment List
Description Manufacturer |Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 |12/20/15
Spectrum Analyzer,9KHz-40GHz HP 8564E C00986 |04/01/16
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 |08/13/16
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |08/18/16
Peak Power Meter Agilent / HP E4416A C00963 [12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 [12/13/15
Antenna, Horn, 1-18 GHz ETS 3117 C01022 |02/21/16
Antenna, Horn,18- 26 GHz ARA MWH-1826/B  [C00946 ([11/12/15
Antenna, Horn, 26-40 GHz ARA MW H-2640 C00891 |06/28/16
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 T243 03/06/16
RF Preamplifier, 100KHz -> 1300MHz _ |HP TBD C00825 |06/01/16
RF Preamplifier, 1GHz - 18GHz Miteg NSP4000-SP2 1924343 |03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B T404 06/29/16
AC Power Supply, 2,500VA 45-500Hz |Elgar-Ametek CW2501M FO00013 |CNR
RF Preamplifier, 1GHz - 40GHz Miteq NSP4000-SP2 [C00990 [08/20/16
Attenuator / Switch driver HP 11713A F00204 |CNR
Low Pass Filter 3GHz Micro-Tronics LPS17541 F00219 |05/23/16
High Pass Filter 5GHz Micro-Tronics HPS17542 F00222 |05/22/16
High Pass Filter 6GHz Micro-Tronics HPM17543 F00224 |05/22/16
Radiated Software UL UL EMC Ver 9.5, July 24, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012
CLT Software UL UL RF Ver 1.0, Feb 2 2015
Antenna Port Software UL UL RF Ver 2.1.1.1, Jan 20 2015
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7. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section Condition Result
15.407 (a) | RSS-247 Occupied Band width (26dB) N/A Pass 21.25 MHz
15.407 R%82-2447 6dB Band width (5.8Ghz) 500KHz Pass 15.74 MHz
- Conducted
15.407 RSS-247 TX Cond. Power 5.745-5.835 Pass 20.33 dBm
@(3) 6.2.4
15.407 RSS-247
@)(E) 6.2.4 PSD (5.8GHz) 30dBm per 500kHz Pass 6.14dBm
15.207 (a) | RSS-GEN |AC Power Line conducted Section 10 Pass | 56.42 dBUV/m
8.8 emissions Radiated
15.407 (b) | RSS-GEN 4 ) .
£ 15.209 8.9/7 Radiated Spurious Emission < 54dBuVv/m Pass 43.68 dBuv/m
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8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time|Period| Duty Cycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor|Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
802.11a 5.00f 5.03 0.994( 99.4% 0.00 0.010
8.2. DUTY CYCLE PLOTS

DUTY CYCLE OFDM MODE
- Agilent 15:48:58 Sep 15, 2015 R T |F|'eq,.'Channe| .

AMr2 5025 ms

Certer Freq
Rel 32.24 dB Atten 30 dB -0.50 dB
#F'Eeak = = 5.78500000 GHz

- ‘
PTG SPPE FTOA TRPP Start Ffeq
| 5.78500000 GHz

Stop Freg
5.78500000 GHz

CF Step
8.00000000 MHz
LgAv Auto Man

Center 5.785 000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 7.533 ms (1001 pis)

Manker Tiace X Amiz Amplilude
1R 1) 1.438 ms 10.45 dBm

14 o 4,885 ms 0.214d8 ;
R 1) 1.438 ms 10.45 dBm Signal Track
On Cf

24 i 5.028 ms -0.50 dB

Freq Cliset
0.00000000 Hz
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9. MEASUREMENT METHOD

789033 D02 General UNII Test Procedures New Rules vO1

The Duty Cycle is greater than 98% and consistent therefore KDB 789033 Method SA-1 is used
for .power and PPSD
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10. ANTENNA PORT TEST RESULTS CASE 1 (20 MHz BW;
Correlated)

10.1. 6 dB BANDWIDTH

LIMITS

FCC 8§15.407

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01: The transmitter output is

connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

RESULTS

10.1.1. OFDM MODE IN THE 5.8 GHz BAND

Channel|Frequency| 6dBBW | 6dBBW | 6dBBW | 6dB BW |Minimum
Chain O | Chainl [ Chain2 | Chain3 Limit
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
Low 5745 17.6310 | 17.5500 | 16.6500 | 17.5770 0.5
Mid 5785 17.0820 | 17.6850 | 16.9000 | 17.0820 0.5

High 5835 17.3160 | 17.6310 | 17.0040 | 16.3000 0.5
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OFDM 5.8 Mid Ch OFDM 5.8 Mid Ch
& Agilent 15:13:29 Sep 15, 2015 L Freg/Channel % Agilent 15:15:43 Sep 15, 2915 L Freg/Channel
APw3.3(888515),, Conducted C a Mkrl 17.832 MHz Center Freq APw3.3(880515),, Conducted C a Mkrl 17.685 MHz Center Freq
E;iai@ dBm #Atten 20 dB -8.156 dB 5 78500000 Glls 53;%(@ dBm #Atten 20 dB —-0.599 dB 578500000 Cls
Log Log
18 Start Freq 18 StartFreq
dB/ 5.77200808 GHz| dB/ 577150009 GHz|
Offst 1R 1 Offst
) &

ié'z Stop Freq }jéz e S Stop Freq
o 579800000 GHz| ol 5.79850089 GHz|
-7.9 -12.2
ABr CF Step oG CF Step
#Phva MHz #PPug 2. MHz
% Auto Man| s | |Puto Man|
vl sz Freq Offset vl 52 | Freq Offset
$3 FS B, Hz 3 F a. Hz|

AR AR |I—
£fx £
F%ﬁn Signal Track F'I('u)n | Signal Track

On Off]
Shp = Swp |
|
Center 5.785 008 GHz Span 26 MHz Center 5.785 880 GHz Span 27 MHz
#Res BH 108 kHz #JBH 308 kHz  Sweep 2.533 ms (1601 pts) #Res BH 100 kHz +UBH 360 kHz Sweep 2.6 ms (1001 prs)
|

OFDM 5.8 Mid Ch OFDM 5.8 Mid Ch
& Agilent 15:18:08 Sep 15, 2015 L Freg/Channel % Agilent 15:21:21 Sep 15, 2915 L Freg/Channel
APw3.3(8868515),, Conducted C a Mkrl 16.988 MHz Center Freq APY3.3(850515),, Conducted C a Mkrl 17.682 MHz Center Freq
ESiazk@ dBm #Atten 20 dB 0.139 dB © 55500008 Gls Esiai@ dBm #Atten 20 dB -0.170 dB 5 78500000 Cliz
Log Log
18 Start Freq 16 Start Freq
dB/ 5.77200000 GHz dB/ 5.77200000 GHz
0ffst " . Dffst " X
éé'z 2 & Stop Freq ééz = & Stop Freq
ol 5.79800808 GHz| ol S.79500089 GHz|
-8.9 -9.9
ABr CF Step A5 CF Step
2. MHz 2.6 MHz
#PAvg Futo Man #PAvg Auta Man
28 28 _n
b1 sz Freq Offset u1 sz Freq Offset
$3 F§ 3. Hz 53 F Hz|
AR AR ||—
£ £
F%,)n Signal Track F'I('u)n | Signal Track
Swp On Ui Swp 1 On
]
Center 5.785 000 GHz Span 26 MHz Center 5.785 000 GHz Span 26 MHz
#Res BH 108 kHz #JBH 308 kHz  Sweep 2.533 ms (1601 pts) #Res BH 100 kHz 4UBH 300 kHz  Sweep 2.533 ms (1061 prs)
|
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

10.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.2.1. OFDM MODE IN THE 5.8 GHz BAND
Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW |26 dB BW
Chain0 | Chain1 | Chain2 | Chain3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5745 20.83 20.80 20.77 19.83
Mid 5785 20.96 21.09 21.06 20.83
High 5835 20.70 20.83 20.46 20.43
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

10.2.2.

26 dB BANDWIDTH MID CH PLOTS

OFDM 5.8 Mid Channel Chain 0

OFDM 5.8 Mid Channel Chain 1

% Agilent 15:12:24 Sep 15, 2015 L Freq/Channel & Agilent 15:14:44 Sep 15, 2015 L Freq/Channel

APw3.3(8808515),, Conducted C a Mkrl 20,966 MHz Center Freq APw3.3(850515),, Conducted C a Mkrl 21638 MHz Center Freq

E;ii@ dBm #Atten 20 dB -0.261 dB 578500000 Clls 5;2;(@ dBm #Atten 20 dB 1.653 dB 576500000 Ol

Log Log

18 StartFreq 1@ Start Freq

4B/ 576900889 GHz| dB/ 576900008 GHz

Offst Offst

é%‘z Stop Freq 5%‘2 Stop Freq

ol 580100009 GHz| ol 5.80100008 GHz

Z Lif Z

e ¢ b cFstep| | |350° 5 s CF Step
3. MHz - HHz

#PAvg Auta Man #PAvg Futo Man

28 F 20

vl s2 | Freq Offset vl 52 Freq Offset,

s3F 0. He] 83 F9 0. Hz]

AR L AR

£ ! . £0 .

F%J)ﬂ | Signal Track ;;u)n Signal Track

Swp | On Off] Sup n Ot

]
Center 5.785 000 GHz Span 32 MHz Center 5.785 000 GHz Span 32 MHz

#Res BH 330 kHz #UBH 910 kHz Sweep 1 ms (1001 pts)

#Res BH 330 kHz #UBH 916 kHz Sweep 1 ms (1001 pts)

OFDM 5.8 Mid Channel Chain 2

OFDM 5.8 Mid Channel Chain 3

#Res BH 330 kHz #UBH 916 kHz Sweep 1 ms (1001 pts)

#Res BH 330 kHz #BH 316 kHz Sweep 1 ms (1681 pts)

% Agilent 15:17:02 Sep 15, 2815 L Freq/Channel # Agilent 15:19:28 Sep 15, 2015 L Freg/Channel
APw3.3(A80515),, Conducted C a Mkrl 21.856 MHz Center Freg APw3.3(B80515),, Conducted C a Mkrl 208.832 MHZ| Center Freq
EggaZk@ dBm #Atten 20 dB 0.265 dB 578500000 GHa Esiai@ dBm #Atten 20 dB 8.975 dB © 78580000 GHa
Log Log
16 StartFreq 10 Start Freq
dB/ 576900889 GHz| dB/ 5769080008 GHz
Offst Offst
122 Stop Freq Lae Stop Freq
ol 5.50100989 GHz| ol 0.89160008 GHz
—-27.8 iR F -27.2 1
o s o cF step| | |45 d > CF Step
3 MHz 3. HHz
#PAvg IM Man #PAvg I.m Man
28 24
VL 52 Freq Dffset V1§ Freq Offset,
83 F 0. Hz 53 Fsp 0.80000008 Hz
AA AR

£0f) £

b Signal Track ® Signal Track
FTun N ot FTun o oFf
Swp 1 n =] Swp n =
Center 5.785 000 GHz Span 32 MHz Center 5.785 800 GHz Span 32 MHz
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

10.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

10.3.1. OFDM MODE IN THE 5.8 GHz BAND

Channel|Frequency| 99% BW [99% BW |99% BW |99% BW
Chain 0| Chain 1| Chain 2 [ Chain 3
(MHz) (MHz) [ (MHz) | (MHz) | (MHz)
Low 5745 17.666 | 17.629 | 17.643 | 17.615
Mid 5785 17.625 | 17.633 | 17.605 | 17.656

High 5835 17.647 | 17.610 | 17.585 | 17.640
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015

FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1
10.3.2. 99% BANDWIDTH MID CH PLOTS
OFDM 5.8 Mid Channel Chain 0 OFDM 5.8 Mid Channel Chain 1
i Agilent 15:11:55 Sep 15, 2815 L Measure % Agilent 15:14:18 Sep 15, 2615 L Measure
| ] |
Ch Freq 5.785 GHz Trig Free Meas Off Ch Freq 5.785 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| Channel Power IChannel Power|
APw3.3(8808515),, Conducted C APw3.3(850515),, Conducted C
Ref 26 dBm Rtten 28 4B Ref 26 dBm Atten 20 dB
#3amp \ \ \ I I Occupied BH ¥oamp I I I \ \ Occupied BH
Log I | | | | Log | | | I |
10 g R e 10 0 T Iy
dB. dB
Dfiar i - Ace| | ot 3 v ACP
122 L 1N gtk 12.2 Wiy
CE il r i - - d8 ‘f I W - -

I i i AR Multi Carrier| { i ‘ i I il Multi Carrier
Center 5.785 00 GHz Span 49 MHz Power Center 5.785 0@ GHz Span 48 HHz Power
#Res BH 360 kHz #UBH 1.1 MHz  Sweep 1.066 ms (1000 pts) #Res BH 360 kHz #UBH 1.1 MHz  Sweep 1.866 ms (1000 pts)

Power Stat Power Stat
Oceupied Bandwidth Occ BH % Par  99.00 7 CCDF Occupied Bandwidth Occ BW % Pur 8.0 % CCDF|
17.6251 MHz x dB -26.00 dB 17.6328 MHz ® dB -26.00 dB
Transmit Freq Error -25.653 kHz IHO{g Transmit Freq Error —9.487 kHz Pofrg
% dB Bandwidth 19.999 MHzx 0 % dB Bandwidth 19.884 MHz* E
| |
OFDM 5.8 Mid Channel Chain 2 OFDM 5.8 Mid Channel Chain 3
Agilent 15:16:42 Sep 15, 2015 L Measure Agilent 15:19:01  Sep 15, 2015 L Measure
| ] |
Ch Freq 5.785 GHz Trig Free Meas Off Ch Freq 5.785 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| Channel Power Channel Power]|
APw3.3(A80515),, Conducted C APw3.3(B80515),, Conducted C
Ref 28 dBm Atten 20 dB Ref 28 dBm Atten 20 dB
#Sainp \ \ \ — Occupied BH ¥Samp I — \ Occupied BH
Log | [ | | | Log | | | |
10 & " | | I ol [ Tt ] -
dB/ dB/
0ffat = m AcP Dfst ACP
12.2 L ai i uJlLL L 12.2 o i
B Bal il I I A - - & A i - -

—— ] } HEEEN it carrier ‘ } i Hulti Carrier,
Center 5.735 09 GHz Span 48 MHz Power Center 5.785 0@ GHz Span 40 MHz Power
#Res BH 366 kHz #BH 1.1 MHz  Sweep 1.866 ms (1000 prs) #Res BH 360 kHz #UBH 1.1 MHz  Sweep 1066 ms (1900 pts)

Power Stat Power Stat

Occupied Bandwidth Occ BH Z Pur  99.00 7 CCDF Occupied Bandwidth Occ BH Z Pur  $9.00 % CCDF,
17.6051 MHz x dB -26.00 dB 17.6562 MH=z ®x dB -26.90 dB

Transmit Freq Error  -174.984 Hz 1"2{2 Transmit Freq Error  3.965 kHz 1”?{3

% dB Bandwidth 19.912 HHz*

% dB Bandwidth 19.928 MHz*
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

10.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

RSS-247

Band 5725-5850 MHz:

The maximum conducted output power shall not exceed 1 W. The power spectral density
shall not exceed 30 dBm in any 500 kHz band. If transmitting antennas of directional gain
greater than 6 dBiare used, both the maximum conducted output power and the power
spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi. However, fixedpoint-to-point devices operating in this band may
employ transmitting antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted power. Fixed point-to-point operations
exclude the use of point-to-multipoint™n°e3 systems, omnidirectional applications and
multiple collocated transmitters transmitting the same information.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated and the antenna gain is the same for each chain. Since the
devices uses cross polarized antennas, only 2 are on the same polarization at any given time.
Therefore the directional gain is:

Antenna | 10 * Log (2 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

15.00 3.01 18.01
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

RESULTS

10.4.1.

Bandwidth and Antenna Gain

OFDM MODE IN THE 5.8 GHz BAND

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5745 19.83 | 17.6150 18.01 18.01
Mid 5785 20.83 | 17.6050 18.01 18.01
High 5835 20.43 | 17.5850 18.01 18.01
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5745 17.99 17.99 36.00 17.99 17.99 | 17.99 | 17.99
Mid 5785 17.99 17.99 36.00 17.99 17.99 | 17.99 | 17.99
High 5835 17.99 17.99 36.00 17.99 17.99 | 17.99 | 17.99
Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency [ Chain 0 | Chain 1 Chain 2 Chain 3 Total | Power | Power
Meas Meas Meas Meas Corr'd | Limit | Margin
Power Power Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5745 10.03 9.72 10.07 7.08 15.41 | 17.99 | -2.58
Mid 5785 11.93 9.88 12.30 10.06 17.20 | 17.99 | -0.79
High 5835 7.50 7.50 10.36 7.11 14.35 | 17.99 | -3.64
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Chain 2 Chain 3 Total | PPSD | PPSD
Meas Meas Meas Meas Corr'd | Limit | Margin
PPSD PPSD PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5745 -5.77 -5.88 -6.25 -1.93 1.46 | 17.99 | -16.53
Mid 5785 -2.27 -4.18 -1.90 -4.05 3.04 | 17.99 | -14.95
High 5835 -7.43 -7.61 -7.28 -7.56 -1.45 | 17.99 | -19.44
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REPORT NO: 15U21533-E1V2

FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015

IC ID: ZJ3-TPWLR58C1

10.4.1.

OUTPUT POWER

OUTPUT POWER AND PPSD PLOTS

OFDM 5.8 Mid Channel Chain 0

OFDM 5.8 Mid Channel Chain 1

3% Agilent 18:06:19 Sep 25, 2015 L Freq/Channel # Agilent 10:07:17 Sep 25, 2015 L Freq/Channel
APv3.50892315),, Conducted C a Ml 20.96 MHz] APY3.5(892315),, Conducted C a Mkrl 2189 MHZ]
Ref 28 dBn Atten 28 dB Band Pur 11.925 dbm || _CeNter Freal | lo.r o gpw Atten 28 dB Band P 9.575 dbm ||  Center Freq
A 5.785 Hz| W 5.78500000 GHz|
Log Log
10 —t— StartFreq| | [L0 Start Freq
dB/ 5.7 GHz B/ 576000080 GHz
Offst . i Dffst . !
12.2 b 12.2
4B Stop Freq B Stop Freq
5.51000000 GHz 5.31000800 GHz|
CF Step| CF Step
PR 500000080 MHz oA 500000666 MHz
#rhvg |Buto Man #rHvg |Futo Man
Center 5.785 00 GHz Span 58 MHz Center 5.785 00 GHz Span 50 MHz
4Res BH 1 MHz #UBH 3 MHz Sweep 26 ms (1001 pts: | Freq Uffsﬁz +Res BH 1 MHz WUBH 3 MHz Swoop 20 ms (1001 pts) || Freq 0”“::
Marker Trace Type X Axis Anplitude ) Marker Trace Type Anplitude )
1R 1) Freg 5.774 52 GHz -27.12 dBm 1R o1y Freg 5.774 46 GHz -29.69 dBm
la (5] Freq 28.96 MHz 11.93 dBm slgnal Track 1a 1) Freq 21.89 MHz 9.88 dBm Slgnal Track
On 0ff On 0f4]
| |
OFDM 5.8 Mid Channel Chain 2 OFDM 5.8 Mid Channel Chain 3
3% Agilent 10:08:13 Sep 25, 2015 L Freq/Channel # Agilent 10:09:59 Sep 25, 2815 L Freq/Channel
APy3.5(892315),, Conducted C a Mkrl 21.06 MHz] Center Frec| APw3.5(892315),, Conducted C a Mkrl 28.83 MHZ Center Frogq
5’2592@ dBm Atten 20 dB Band Pwr  12.303 dBm S 35500000 Gl 5;392@ dBm Atten 260 dB Band Pur  18.861 dBm 5 73500000 Glz
Log Log
16 — Start Freq 10 Start Freq
dB/ 5.7 GHz dB/ 576000000 GHz
Offst X 0ffst . K
12.2 12.2
4B 2 StopFreq B Stop Freq
5.81000080 GHz 5.810000600 GHz
CF Step| CF Step
R 5.00000089 MHz s 5.00000000 MHz
#rhvg Buto Man #rivg Buto Man
Center 5.785 00 GHz Span 58 MHz Center 5.785 00 GHz Span 50 MHz
WRes BH 1 MHz #UBH 3 MHz Sween 26 ms (1001 pisy | Freq Offsﬁ: #Res BH 1 MHz WUBH 3 MHz Sweep 20 ms (1081 pts) | Freq OffEﬁ:
Marker  Trace Type W s Auplitude . Marker  Trace Type Anplitude .
1R (5] Freq 5.774 47 GHz -27.64 dBm 1R 1) Freq 5.774 58 GHz -28.22 dBm
la (&5 Frag 21.86 MHz 12.38 dBn Slgnal Track 1a (&5 Freq 20.83 MHz 18.86 dBm
On 0ff

Signal Track
On 0f4]
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REPORT NO: 15U21533-E1V2

FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015

IC ID: ZJ3-TPWLR58C1

PPSD

OFDM 5.8 Mid Channel Chain 0

OFDM 5.8 Mid Channel Chain 1

3% Agilent 18:06:33 Sep 25, 2015 L Freq/Channel # Agilent 10:07:37 Sep 25, 2015 L Freq/Channel
APV 3500923157, Conducted C Wkr2 5.764 30 GHZ AP 3.5(3323157, Conducted C Wkr2 G.780 78 Ghz
Ref 28 dBn Atten 28 dB —2.272 dom || _Center Freql | o og gy Atten 28 dB -4.184 dbm || _ Center Freq
Vv 5,755 GHz e 5.76500008 GHz
Log 2 Log 2
18 Start Freq 10 ] Start Freq
4B/ 5.7 GHz B/ 5. PE0AGA00 Gz
0ffst . 0fst
12.2 < i2.2
FE 4 Stop Freq AE k 5 Stop Freq
5.51606000 GHz| 5.51000006 GHz
CF Step| CF Step
oA 506006068 Mz o S OBAAGADG MHz
#rhvg |Buto Man #rHvg |Futo Man
Center 5.785 00 GHz Span 58 MHz Center 5.785 00 GHz Span 50 MHz
WRes BH 518 kHz #UBH 1.5 Mz Sweep 26 ms (1001 pts: | Freq Uffsﬁz 4Res BH 510 kHz WUBH 1.5 MHz Swoop 20 ms (1001 pts) || Freq 0”“::
Marker Trace Tvpe * Axie Amplitude ) Marker Trace Type * Axie Anplitude )
1R 1) Freg 5.774 52 GHz -36.85 dBm 1R o1y Freg 5.774 46 GHz -33.15 dBm
1 1y Fi 28.96 MH: 11.92 dB i 1 1) F 21.89 MH: 9.87 dBi i
2A (%) F:; 5.784 38 EHi -2.27 dB: SIQHaI TraCk ; 1y F:z: L.788 78 EH§ -4.18 dEz SIQHaI TraCk
On 0ff On 0f4]
| |
OFDM 5.8 Mid Channel Chain 2 OFDM 5.8 Mid Channel Chain 3
¥ Agilent 10:06:33 Sep 25, 2015 L Freq/Channel Agilent 16:10:18 Sep 25, 2615 L Freq/Channel
APv3.500923157, Conducted C EEEREE EP— APv3.5(3923157, Conducted C e S IPS—
53592@ dBm Atten 20 dB -L.40g dgn || Conter Fred 55392@ dEm Atten 28 dB -4.050 g || Center Fred
Log > Log )
16 Start Freq 10 S Start Freq
B/ 5.7 GHz dB/ 5.76000000 GHz
Offst 0ffst
122 P i 1.2 I
B Stop Freq| | |5 5 Stop Freq
5.51606009 GHz| 551606006 GHz
CF Step| CF Step
- 5.00006000 Mz o 5.00000800 Mz
#rhvg Buto Man #rivg Buto Man
Center 5.785 00 GHz Span 58 MHz Center 5.785 00 GHz Span 50 MHz
WRes BH 510 kHz #UBH 1.5 Moz Sweep 20 ms (1001 prs) || , FreaOffsett | o 516 ke WUBH 1.5 MHz Sweep 20 ms (1001 grs) || , 120 Offset
@, Hz| = = a. Hz|
Marker  Trace Type W s Auplitude Marker  Trace Type W fxis Anplitude
1R (5] Freq 5.774 47 GHz -31.49 dBm 1R 1) Freq 5.774 58 GHz -32.28 dBm
1 (&5 F 21.86 MH 12.38 dB: i 1 1y Fi 28.83 MH. 10.85 dB i
; (&5 F::E C.785 B0 EH; -1.98 dB: on Slgnal Tragfkf 2ﬂ 1y FIES C.784 35 GH§ -4.85 dEx on Slgnal Tragfk{
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

10.5. BAND EDGE

See section 13.1 of this report for band edge results for the frequencies lower than 5715 and
higher than 5860.

The reference level offset of 30.2 is calculated by adding the attenuator 10dB/cable loss 2.2dB,
individual antenna gain 15dBi, and the correlation gain 3dB.

10+2.2+15+3=30.2

OFDM 5.8 Low Channel Chain 0 OFDM 5.8 High Channel Chain 0
4 Agilent 11:12:33 Sep 15, 2015 R T [FregChannel i Agllent 11:28:37 Sep 15, 2015 R T |Freg/Channel
AF\3.3(0805715),, Conducted C MKi2 5.723 93 GHz Certer F AFy3.3(080515)., Conducted C iz 585347 Gz [
Rel 20.24 dBm #Atien 0 dB -21.86 dBm erier Freg Rel 20.24 dBm #Atlen 2 dB 22.7 dBm erler Freq
aPeak 5.72000000 GHz iPeak T I I 5.85500000 GHz
Log Log | [ |
10 Stait Freq LI Stait Freq
dB/ S| 571500000 GHz dBr | 5 85000000 GHz
Offst % o Ofist | ¢ ! 1 I b
302 302
an B TP RV ESPUI NPT ¥ Y1 v Slap Freq o 1 P VY YR IR S Stop Freq
ol 5.72500000 GHz 5.86000000 GHz
200
dBm CF Step CF Step
1.00000000 MHz 1.00000000 MHz
#PAvg Auto @ #PAvg Auto @
Start 5.715 00 GHz Stop 5.725 00 GHz Freq Oltset Start 5.850 00 GHz Stop 5.860 00 GHz Freq Cliset
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms (1001 prs) _|[ (&3 2 lIs€t #Res BW 1 MHz AVBW 3 MHz Sweep 1ms (1001 pis) || r&9 -SEl
Mather Tisce Type A Amplilude B Matker Tiace Type X Axic Amplilude B
1 R} Fieg -20.37 dBm 1 (] Fieq 5850 30 GHz -20.20 dBm
z ") Fieq -21.8€ dEm Sigﬂa\TraCk 2 1) Fieg 5852 47 GHz -22.71 dBm S\gﬂﬂlTraCk
On cf On ci
OFDM 5.8 Low Channel Chain 1 OFDM 5.8 High Channel Chain 1
3t Agilent 11:13:32 Sep 15, 2015 R T |Freg/Channel % Agilent 11:20:37 Sep 15, 2015 R T |FregChannel
AF\3 3(080515).. Conducted C Mki1 5.724 60 GHz Certer F AF\3 3(080515) . Conducted C Mt 58500 Giz [ 0
g erter Freq erter Freq
Rel 20.24 dBm #Atien 0 dB -23.18 dBm Rel 20.24 dBm #Atlen 2 dB -22.39 dBm
aPeak 572000000 GHz iPeak T I I 5 85500000 GHz
Leg [~ Log | [ |
10 Start Freq LI Start Freq
dB/ 571500000 GHz dB/ 5.85000000 GHz
Ofist : - Offst | 4 ! ’1
302 302
4B P bt Stop Freg a8 Sma whervonlpy AR Stop Freq
DI 572500000 GHz 586000000 GHz
200
dBm CF Step CF Step
1.00000000 MHz 1.00000000 MHz
#PAvg Auto Man #PAvg Auto Man
Start 5.715 00 GHz Stop 5.725 00 GHz Freq Cifset Start 5.850 00 GHz Stop 5.860 00 GHz Freq Cifset
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms (1001 pts) [ (o8 = ISEt 4Res BW 1 MHz #UBW 3 MHz Sweep 1 ms {1001 pis) || oo - SSY
Maiber Tisce Tyge X Axis Amglilude B Marber Tiace Type X Axis Amglilude B
") Fieq £.724 80 GHz -22.18 dBm 1) Fieg 5,850 40 GHz -22.28 dBm
2 1y Fieq E.722 14 GHz -232.80 dEm Slgﬂa\TraCk 2 1"y Fieq 5851 BE GHz BEm S\gﬂa|T!’aCk
On cf On o

Note: Two antennas on the same polarization. So the EIRP limit for band edge is -20dBm/MHz
and -30dBm/MHz
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REPORT NO: 15U21533-E1V2

FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

OFDM 5.8 Low Channel Chain 2 OFDM 5.8 High Channel Chain 2
% Agilent 11:16:01 Sep 15, 2015 R T |FregChannel W Agilent 11:38:32 Sep 15, 2015 R T [Freg/Channel
AFv3.3(0805715).. Conducted C mki2 52392 G | D AF\3.3(080515)._ Conducted C miet 5850 77 Ghz |
erter Freq erter Freq
Rel 20.24 dBm #Atten 0 dB -21.99 dBm Rei 20.24 dBm #Atien 0 dB 20.99 dBm
iPeak 5.72000000 GHz 4Peak 5.85600000 GHz
Llog [~ Log | [ |
10 Start Freq LI Start Freq
dB/ J—[| 571500000 GHz dey . . 5 85000000 GHz
Oftst 4o Ofist ! 1 I
302 30.2
4B i . Stop Freq dB FAMR Y Stop Freg
ol 572600000 GHz 5.86000000 GHz
200
dBm CF Step CF Step
1.00000000 MHz 1.00000000 MHz
#PAvg Auto Man #PAvg Auto Man
Start 5.715 00 GHz Stop 5.725 00 GHz Freq Cltset Start 5.850 00 GHz Stop 5.860 00 GHz Freq Chicet
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms (1001 prs) [ (o8 = IsEt 4Res BW 1 MHz #UBW 3 MHz Sweep 1 ms {1001 pis) _[| (oo 1SSt
Mather Tisce Type * Axie Amplilude B Matker Tiace Type X Axic Amplilude B
1y Fieq -20.21 dEm "y Fieq £.850 77 GHz -20.88 dBm
z ") Fieq -21.99 dBm Sigﬂa‘TraCk 2 1) Fieg 5851 77 GHz -21.44 dBm S‘gnal‘r’,ack
On cf On o
OFDM 5.8 Low Channel Chain 3 OFDM 5.8 High Channel Chain 3
S0 Agilent 11:17-52 Sep 16, 2015 R T [FregChannel % Agllent 11:32:03 Sep 15, 2015 R T [FreqChannel
AFv3 3(080515)., Conducted C Mhi2 572367 GHa | AF\3 3(080515).. Canducted C Mhi2 585178 GHa [~ -
Rel 20.24 dBm #Atten 0 dB 23.51 dBm erier Freg Rel 20.24 dBm #Atlen 2 dB 20.07 dBm erier Freq
iPeak 572000000 GHz iPeak 5 85500000 GHz
Log Log | [ |
10 Start Freq 10 — Stait Freq
dB/ - 571500000 GHz dB — 5.85000000 GHz
Offst LA Ofist o 1
302 30.2
dB Stap Freq dB B Eiop Freq
ol 572500000 GHz 5 86000000 GHz
200
dBm CF Step CF Siep
1.00000000 MHz 1.00000000 MHz
#PAvg Auto Man #PAvg Auto Ian
Start 5.715 00 GHz Stop 5.125 00 GHz Freq Oliset Start 5.850 00 GHz Stop 5.860 00 GHz Freq Cliset
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms (1001 pts) [ UU”UEU%UUUSHEZ #Res BW 1 MHz #UBW 3 MHz Sweep 1 ms {1001 pts) || uurfu%uuu Sﬁz
Matker Tisce Type Amglifude ) Manier Tiace Type X Axiz Amplitude )
) Fieq ) Fizq 5850 82 GHz -20.80 dBm
2 Ith Fieq Signal Track 2z 1) Fieg 585178 GHz -20.07 dBm Signal Track
On cf On cif
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REPORT NO: 15U21533-E1V2

FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015

IC ID: ZJ3-TPWLR58C1

OFDM 5.8 Mid Channel Low BE Chain 0

OFDM 5.8 Mid Channel High BE Chain 0

4 Agllent 03:67:47 Sep 25, 2015 R T [FregChannel Agilent 10:22:33 Seg 25, 2015 R T [Freg/Channel
Mki3 5.718 90 GHz Mkr3 5.092 3 GHz
Rel 20.24 dBm #Atten 0 dB 21.35 dBm Certer Freq Rel 20.24 dBm #Atten 0 dB 33.39 dBm Certer Freq
iPeak 572000000 GHz iPeak 5.90000000 GHz
Log [~ Log I I I
10 Start Freg 0 = Stait Freq
dB/ 571500000 GHz dBy 585000000 GHz
Oftst A Ot
30.2 30.2 N
4B T v Stop Freq 4B T Stop Freq
572500000 GHz 5.95000000 GHz
CF Siep CF Siep
1.00000000 MHz 10.0000000 MHz
LghAv Auto Man Lahv Auto Man
Start 5.715 00 GHz Stop 5.725 00 GHz Freq Cliset Start 5.850 0 GHz Stop 5.950 0 GHz Freq Cliset
1Res BW 1 MHz #VBW 3 MHz Sweep 1ms (1001pts) | uurueu%uuusﬁz #Res BW 1 MHz #VBW 3 MHz Sweep 1ms (1001pts) Jf o uur;gu%uuu SHEZ
Matker Tisce Type X Axic Amplitude 3 Mather Tace Type X Axis Amplilude B
1 ") Fieq 572500 GHz -20.85 dBm 1 Fieg 58500 GHz -21.88 dEm
2 ") Fieq 571500 GHz 30.92 dBm -3 1 Fi 5.880 0 GH: -32.08 dBi
3 R} Fieq 5718 80 GHz -27.35 dBm Slgna‘ T’a(:k 3 H; Fj:: EEEEEEHz -33.38 dEl: S‘gnaITraCk
On Cif On cf

OFDM 5.8 Mid Channel Low BE Chain 1

OFDM 5.8 Mid Channel High BE Chain 1

3¢ Agilent 100022 Sep 25, 2015 R T |Freg/Channel i Agllent 10:29.22 Sep 25, 2015 R T |Freg/Channel
Mki3 5.718 85 GHz WMki3 5.855 01 GHz
Ret 20.24 dBm #htten 0 dB 28.91dBm || Certer Freq Ret 20.24 dBm #Atten 0 dB 2097 dBm_|[  Certer Freq
ipeak 5.72000000 GHz iPeak 585600000 GHz
Log Log I I |
10 Stait Freq L Stait Freg
s/ 571500000 GHz s " 585000000 GHz
Oflst . st |
30.2 H 30.2 |
4B Stop Freq 4B Stop Freq
572500000 GHz 5.86000000 GHz
CF Step CF Step
1.00000000 MHz 1.00000000 MHz
LgAv Auto WMan LgAv Auto Man
Stan 5.715 00 GHz Stop 5.725 00 GHz Freq Citeet Start 5.350 00 GHz Stop 5.860 00 GHz Freq Cileet
5Res BW 1 MHz EVBW 3 MHz Sweep 1 ms (1001 pts) || o o &0 1SEL £Res BW 1 MHz #VBW 3 MHz Sweep 1ms (1001 pts) [ o *&0 L ISEL
Matier Tisce Type X Axiz Amelitude B Msther Tisce Type X Axis Amglilude B
1 (R} Fieq 5725 00 GHz -31.7@ dBm 1 (U] Fieq £.850 00 GHz -32.74 dBm
2 R} Fieq 5715 00 GHz -30.78 dBm H 2 (] Fi £.860 00 GH: -31.77 dB
3 ) Fieg 5.718 8E GHz -28.91 dBm Slgna‘ TraCk 3 1"y F::: £.855 01 EHi -30.87 :lEl: S‘gnalTraCk
On cf On Cif
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REPORT NO: 15U21533-E1V2

FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

OFDM 5.8 Mid Channel Low BE Chain 2

OFDM 5.8 Mid Channel High BE Chain 2

3 Agilent 10-19:50 Sep 25, 2015 R T |Freg/Channel i Agilent 10:25:35 Sep 25, 2015 R T |Freg/Channel
Mke3 5.117 15 GHz ki3 5.859 58 GHz
Ret 20.24 dBm #htten 0 dB 2055dBm || Certer Freq Ret 20.24 dBm #Atten 0 dB 28.63dBm || Certer Freq
epoak 572000000 GHz iPoak 5 85500000 GHz
Log Log | | |
10 Stait Freq L Stait Freg
B/ 671500000 GHz B/ 5 85000000 GHz
Ottst Oftst
30.2 S 30.2 T 1 &
4B Stop Freq 4B Stop Freq
£.72500000 GHz 586000000 GHz
CF Step CF Step
100000000 MHz 1.00000000 MHz
LgAv Auto WMan LgAv Auto Man
Start 5.715 00 GHz Stop 5.725 00 GHz Freq Cifeet Start 5.850 00 GHz Stop 5.860 00 GHz Free et
4Res BW 1 MHz AVBW 3 MHz Sweep 1 ms (1001 pts) || o o1& 1SEL #Res BW 1 MHz #VBW 3 MHz Sweep 1ms (1001 pts) [ 18 - HSEt
Matier Tisce Type X Axiz Amelitude B Msther Tisce Type X Axis Amglilude B
1 1y Fiaq 5715 00 GHz 30.99 dBm 1 "y Fieq E.8E0 00 GHz -30.88 dBm
2 R} Fieq §.725 00 GHz -30.59 dBm H 2 (] Fi £.860 00 GH: -30.35 dB
3 (h}] Fieq §.717 16 GHz -28.55 dBm Slg”a‘ TraCk 3 1"y F:Z: £.868 58 EHi -28.63 dEl: S‘gnalTraCk
On cf On Cif

OFDM 5.8 Mid Channel Low BE Chain 3

OFDM 5.8 Mid Channel High BE Chain 3

e Agilent 102027 Sep 25, 2015 R T [FregChannel i Agilent 10:2447 Sep 25, 2015 R T |Freg/Channel
Mki3 5.719 37 GHz WMki3 5.856 33 GHz
Rel 20.24 dBm #Atlen 0 dB 30.28 dBm Certer Freq Rel 20.24 dBm #Atten 0 dB 31.51 dBm Certer Freq
4P eak 572000000 GHz sPeak 585600000 GHz
Log [ Log | [ |
10 Stait Freq 10— Stait Freq
dB/ 571500000 GHz dB/ 585000000 GHz
Oftst ottt
30.2 a 30.2 :
4B Stop Freq dB Stop Freg
572600000 GHz 586000000 GHz
CF Step CF Step
1.00000000 MHz 1.00000000 MHz
LoAv Auto Man LaAv Auto Man
Stant 5.715 00 GHz Stop 5.725 00 GHz Freq Cliset Start 5.350 00 GHz Stop 5.860 00 GHz Freq Cliset
[sRes BW 1 MHz SUBW 3 MHz Sweep 1ms (1001 pts) || o o = ST 2Res BW 1 MHz #UBW 3 MHz Sweep 1ms (1001 pts) [ (oo ST
Marber Tisce Type X Axiz 3 Maiber Tiace Type X Axic Amplilude 3
1 R} Fieq 5715 00 GHz 1 (] Fieq £.850 00 GHz -32.80 dBm
2 ") Fieq 572500 GHz z 1) Fieg £.8€0 00 GHz -24.02 dEm
3 ") Fieq 5719 37 GHz Slgna‘ TraCK 3 1) Fieg £.85€ 29 GHz -21.51 dEm S‘gnalTraCK
on cf On cf
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

11. ANTENNA PORT TEST RESULTS CASE 2 (20+20 MHz BW; Fully-
Uncorrelated)

11.1. 6 dB BANDWIDTH

LIMITS

FCC 8§15.407

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01: The transmitter output is

connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

RESULTS

11.1.1. OFDM MODE IN THE 5.8 GHz BAND

Channel|Frequency| 6dBBW | 6 dBBW | 6 dBBW | 6 dB BW [Minimum
Chain0 | Chainl [ Chain2 | Chain3 Limit
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
Low 5745 17.0040 | 16.6920 | 17.1250 | 16.1000 0.5
Mid 5785 16.0500 | 15.8880 | 16.9260 | 16.8480 0.5

High 5835 16.2750 | 16.0500 | 16.5250 | 15.7440 0.5
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015

IC ID: ZJ3-TPWLR58C1

11.1.2.
CHAIN O

6 dB BANDWIDTH MID CH PLOTS

CHAIN 1

OFDM 5.8 Mid Ch

OFDM 5.8 Mid Ch

s Agilent B9:04:01 Sep 14, 2615 L Freq/Channel % Aglent 89:07:27 Sep 14, 2015 L Freg/Channel
APw3.3(888515),, Conducted C a Mkrl 16.858 MHz Center Freq APY3.3(8808515), Conducted C a Mkrl 15.838 MHz Center Freq
EgiaZk@ dBm #Htten 20 dB -0.479 dB 579500000 Glls Esiai@ dBm #Atten 28 dB 0874 dB 578500000 Gl
Log Lag
18 Start Freq 1@ StartFreq
dB/ 1R 577250809 GHz| dB/ 5.77300000 GHz
Offst <o Offst iR 1
12.2 122 & i
dE Stop Freq 48 StopFreq
ol 579750809 GHz| ol 5.79700080 GHz
o CFstep| | |57 CF Step

o 2.50000808 MHz| 2.4 MHz
#PRvg [Futo Man #PRug |Futn Man
28 24
W52 Freq Offset L sz Freq Offset
$3 F . Hz| 83 FS @ Uz

AA AR
£ . £ .
F%u)n Signal Track| ;;u)n Signal Track
Off] On Off
Swp n ] Swp =
Center 5.785 G668 GHz Span 25 MHz Center 5.785 608 GHz Span 24 MHz
#Res BH 108 kHz #WBH 308 kHz Sweep 2.4 ms (1081 pts) #Res BH 100 kHz #UBH 300 kHz  Sweep 2.333 ms (1001 pts)
|

OFDM 5.8 Mid Ch OFDM 5.8 Mid Ch
% Agilent 89:11:09 Sep 14, 2015 L Freq/Channel % Agilent 09:13:36 Sep 14, 2015 L Freq/Channel
APv3.3(836515),, Conducted C a Mkrl 16.926 MHz Center Freq APY3.3(850515), Conducted C a Mkrl 16.848 MHz Center Freq
ESiaZk@ dBm #Atten 20 dB -0.499 dB 5 78500000 Glis 5I§Laf<@ dBm #Atten 28 dB 0.878 dB 576500000 Gl
Log Log
18 Start Freq 168 Start Freq
dB/ 1R 1 577200809 GHz| dB/ 5.77200008 GHz
Offst & © Offst 1°R é
12.2 12.2
4B Stop Freq 4B StopFreq
o 5.79800809 GHz| ol 579500000 GHz
-41 -6.4
JEn CF Step AB CF Step)
26 MHz i MHz
;EHVE’ Buto Man ;’;ﬂvg |Futn Man
vl 82 | Freq Offset y1 sz Freq Offset,
$3 F Il o. 83 FS . Hz|
AR |I— RA
£ £0fn
F%u)n | Signal Track ;%u)n Signal Track
On On Off
Sup 1 Swp =
|
Center 5.785 806 GHz Span 26 MHz Center 5.785 800 GHz Span 26 MHz
#Res BH 108 kHz #UBH 308 kHz  Sweep 2.533 ms (1001 pts) #Res BH 100 kHz #UBH 300 kHz  Sweep 2.533 ms (1001 pts)
|
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

11.2.

LIMITS

26 dB BANDWIDTH

None; for reporting purposes only.

RESULTS
11.2.1. OFDM MODE IN THE 5.8 GHz BAND
Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2 | Chain3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5745 20.93 21.12 20.34 20.83
Mid 5785 21.25 21.02 20.77 20.96
High 5835 20.74 21.06 20.31 20.43
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

11.2.2.

26 dB BANDWIDTH MID CH PLOTS

OFDM 5.8 Mid Channel Chain 0

OFDM 5.8 Mid Channel Chain 1

% Agilent 09:02:55 Sep 14, 2015 L Freq/Channel # Agilent 09:06:24 Sep 14, 2015 L Freg/Channel

APw3.3(8808515),, Conducted C a Mkrl 21.248 MHz Center Freq APw3.3(B80515),, Conducted C a Mkrl 21.624 MHz Center Freq

EFe’iaZkg dBm #Atten 20 dB 0643 dB 578500000 Clls Esiai@ dBm #Atten 20 dB 2.209 dB 575500000 GHa

Log Log

18 StartFreq 1@ Start Freq

B/ iy ity | 5.76900008 GHz, dB/ 5.76300809 GHz

Offst Offst

122 Stop Freg Le? Stop Freq
580100009 GHz| 580100008 GHz

i} 18 L ul} .

-22.8 -25.1 im &

ABm CF Step o @ CF Step|

#Phvg H3It mHZ PRy Aut T‘IHZ
uto an| uto an|

28 - \Fute 28 —

vl s2 Freq Offset vl 52 Freq Offset,

s3F 0. = S3F 0. Hz]

AA AR

£(fx . £ .

() Signal Track i Signal Track
FTun o 0if FTun o off
Swp n ] Sup n =
Center 5.785 088 GHz Span 32 MHz Center 5.785 008 GHz Span 32 MHz

#Res BH 338 kHz #UBH 918 kHz Sweep 1 ms (1061 pts)

#Res BH 330 kHz #YBH 1 MHz

Sweep 1 ms (1801 pts)

OFDM 5.8 Mid Channel Chain 2

OFDM 5.8 Mid Channel Chain 3

#Res BH 330 kHz #UBH 910 kHz Sweep 1 ms (1001 pts)

#Res BH 330 kHz #YBH 918 kHz

Sweep 1 ms (1801 pts)

% Agilent B3:09:59 Sep 14, 2615 L Freq/Channel A Agilent 89:12:28 Sep 14, 2015 L Freg/Channel

APw3.3(A80515),, Conducted C a Mkrl 208.768 MHz Center Freg APw3.3(B80515),, Conducted C a Mkrl 20.960 MHZ| Center Freq

EggaZk@ dBm #Atten 20 dB 1.086 dB 578500000 GHa Esiai@ dBm #Atten 20 dB -B.650 dB © 78580000 GHa

Log Log

18 StartFreq 18 Start Freq

dB/ Lottt iyt e 5.76900000 Gz B/ L 5.76906000 GHz]

Offst Offst

é;é'g Stop Freq ééz Stop Freq
N 550100989 GHz| 5.50160008 GHz

ul} iF Dl Lk 4

-21.9 -24.0 B

AEm CF Step oG CF Step)

3 MHz 3. HHz

#PRvg [Futo Man #PRug |Futo Man

28 - F P20 I

v 82 | Freq Offset vl s2 Freq Offset

S3F 8. Hz| 53 F [ Hz|

AA | I —————— AR

Edbx Signal Track £ Signal Track

FTun FTun

Swp 1 On Ot Sup n 0tf

Center 5.785 000 GHz Span 32 MHz Center 5.785 808 GHz Span 32 MHz
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

11.38. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

11.3.1. OFDM MODE IN THE 5.8 GHz BAND

Channel|Frequency|99% BW [99% BW [ 99% BW |99% BW
Chain 0| Chain 1 | Chain 2 | Chain 3
(MHz) (MHz) [ (MHz) | (MHz) | (MHz)
Low 5745 17.582 | 17.552 | 17.541 | 17.552
Mid 5785 17.553 | 17.527 | 17.575 | 17.557

High 5835 17.612 | 17.542 | 17.561 | 17.543
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015

IC ID: ZJ3-TPWLR58C1

11.3.2.

99% BANDWIDTH MID CH PLOTS

OFDM 5.8 Mid Channel Chain 0

OFDM 5.8 Mid Channel Chain 1

# Agilent 03:02:28 Sep 14, 2015 L

Measure

& Agilent 99:06:00 Sep 14, 2015

L Measure

]
Ch Freq 5.785 GHz Trig Free

Occupied Bandwidth

Meas Off

Ch Freq 5.785 GHz

Occupied Bandwidth

Averages: 100 I

Trig Free Meas Off

Averages: 100 I

Channel Power

APY3.3(880515),, Conducted C

Channel Power|

APw3.3(888515,, Conducted C

Occupied Bandwidth

Averages: 100 I

Ref 28 dBn Rtten 28 dB Ref 26 dBm Atten 20 dB

#Samp ] ] ] I I Occupied BH #3amp I I I ] ] Occupied BH
Log S S Log S —— —

16 Lt Dl s i U T Tk LN a 16 SRAL LN L Ml 1 £

dB/ > < dB/ 5 <

Offst T RCP| | offst ACP
122 [l 12.2 i

& | ' —— & LA o ——

i i ‘ Multi Carrier T i i Multi Carrier
Center 5,785 80 GHz Span 48 MHz Power, Center 5.785 08 GHz Span 40 MHz Povier,
#Res BH 368 kHz #YBH 1.1 MHz  Sweep 1.066 ms (10808 pts) #Res BH 368 kHz #YBW 1.1 MHz  Sweep 1.666 ms (1680 pts)

Power Stat Power Stat
Oceupied Bandwidth Occ BH % Par  99.00 7 CCDF Occupied Bandwidth Occ BW % Pur 8.0 % CCDF|
17.5527 MHz x dB -26.00 dB 175269 MHz ® dB -26.00 dB
Transmit Freq Error  -21.272 khz ftore Transmit Freq Error  —51.347 kHz hore
% dB Bandmidth 19.534 MHzx 0 x dB Bandwidth 19.914 MHz* ?
| |
OFDM 5.8 Mid Channel Chain 2 OFDM 5.8 Mid Channel Chain 3
% Agilent 09:09:31 Sep 14, 2815 L Measure # Agilent 09:12:02 Sep 14, 2015 L Measure
[ ] [
Ch Freq 5.785 GHz Trig Free Meas Off Ch Freq 5.785 GHz Trig Free Meas Off

Occupied Bandwidth

Averages: 100 I

Channel Power

APv3.3(880515),, Conducted C

Channel Power|

APv3.3(838513),, Conducted C

Ref 28 dBm Atten 28 dB Ref 28 dBm Atten 20 dB
#Samp I I I T T Decupied BH #3amp T T T I I Occupied BH
Log \ ] 1 — Lag I R 1 I
10 ¥ cht 3 10 B e T T 3
dB/ ki < dB/ > 4
Offst ' I RCP Offst m ACP
12.2 W - 12.2 T Y
dB |_1_ i 4 - - a8 et i LI - -
| i ‘ | Multi Carrier, ‘ ‘ J Multi Carrier,
Center 5.735 09 GHz Span 40 MHz Power Center 5.785 0@ GHz Span 4@ MHz Power,
#Res BH 360 kHz #BH 1.1 MHz  Sweep 1.066 ms (1000 pts) #Res BH 360 kHz #UBH 1.1 MHz  $weep 1066 ms (1600 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Par  99.00 7 CCDF Occupied Bandwidth Occ BW Z Pur  99.00 % CCDF,
17.5748 MHz % dB -26.00 dB 175574 MHz ® dB -26.08 JB
Transmit Freq Error  -13.323 kHz 1"“{3 Transmit Freq Error  -18.612 kHz 1M°fr§
% dB Bandwidth 19.784 MHz¥ 0 ® B Bandwidth 13.821 MHzx v
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

11.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

RSS-247

Band 5725-5850 MHz:

The maximum conducted output power shall not exceed 1 W. The power spectral density
shall not exceed 30 dBm in any 500 kHz band. If transmitting antennas of directional gain
greater than 6 dBiare used, both the maximum conducted output power and the power
spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi. However, fixedpoint-to-point devices operating in this band may
employ transmitting antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted power. Fixed point-to-point operations
exclude the use of point-to-multipoint™2n°e3 systems, omnidirectional applications and
multiple collocated transmitters transmitting the same information.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain.
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

RESULTS

11.4.1.

Bandwidth and Antenna Gain

OFDM MODE IN THE 5.8 GHz BAND

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5745 20.34 | 17.5410 15.00 15.00
Mid 5785 20.77 17.5270 15.00 15.00
High 5835 20.31 | 17.5420 15.00 15.00
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5745 21.00 21.00 36.00 21.00 21.00 | 21.00 | 21.00
Mid 5785 21.00 21.00 36.00 21.00 21.00 | 21.00 | 21.00
High 5835 21.00 21.00 36.00 21.00 21.00 | 21.00 | 21.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Chain 1 Chain 2 Chain 3 Total |Power | Power
Meas Meas Meas Meas Corr'd | Limit | Margin
Power | Power Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dB)
Low 5745 10.33 10.18 11.41 8.28 16.21 | 21.00 | -4.79
Mid 5785 14.84 12.99 15.35 13.66 20.33 | 21.00 | -0.67
High 5835 7.55 7.52 11.34 7.86 14.92 | 21.00 | -6.08
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Chain 2 Chain 3 Total | PPSD | PPSD
Meas Meas Meas Meas Corr'd [ Limit | Margin
PPSD PPSD PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dB)
Low 5745 -1.07 -3.83 -1.96 -4.43 3.41 | 21.00 | -17.59
Mid 5785 0.75 -1.23 1.14 -0.61 6.14 | 21.00 | -14.86
High 5835 -6.25 -7.19 -2.91 -5.63 0.84 | 21.00 | -20.16
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FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015

IC ID: ZJ3-TPWLR58C1

11.4.2.

OUTPUT POWER

OUTPUT POWER AND PPSD PLOTS

OFDM 5.8 Mid Channel Chain 0

OFDM 5.8 Mid Channel Chain 1

3% Agilent 15:3%:55 Sep 24, 2015 L Freq/Channel A Agilent 15:41:26 Sep 24, 2015 L Freq/Channel
FFv3.5(892315),, Londucted C NG r— Freq APY3.5(89231%),, Canducted C R r—" Freq
5;&92@ dBm Atten 20 dB Band Pur  14.841 dBm 5 35506000 Glz 555928 dBm Atten 28 dB Band Pur  12.986 dBm € 75500000 GHa
Log Log
10 Start Freq 18 Start Freq
s/ 5.76000000 GHz 4B/ 5.7 GHz]
Offst 1(5 é 0ffst 1 4
12.2 ¢ 12.2 o
4B Stop Freq 4B Stop Freq
5.51000800 GHz| 5.31000000 GHz
CF Step I~ CF Step)
oA 5.00000300 MHz] o 500080000 Mz
#rHvg Futo Man #rhvg Buto Man
Center 5.785 00 GHz Span 58 MHz Center 5.785 06 GHz Span 58 MHz
WRes BH 1 iz #UBH 3 Miz Sween 20 ms (1001 pts) | Freq OffEﬁg #Res BH 1 Mz WUBH 3 hiHz Sween 20 ms (1001 ots) | Freq Offsﬁ:
Marker  Trace Type X Axiz Anplitude . Marker  Trace Type WA Amplitude .
1R 1y Freq 5.774 38 GHz -24.85 dBm 1R (&5 Frag 5.774 49 GHz -25.51 dBm
1la 1) Freq 21.25 MHz 14.84 dBm slgnal Track la (5] Freq 21.82 MH=z 12.99 B Slgnal Track
On Dff] On 0ff
| |
OFDM 5.8 Mid Channel Chain 2 OFDM 5.8 Mid Channel Chain 3
¢ Agilent 15:42:48 Sep 24, 2015 L Freq/Channel 3 Agilent 15:44:33 Sep 24, 2015 L Freq/Channel
FAPv3.5(892315),, Conducted C s Wkrl 26,77 MhZ] APY3.5(092315),, Canducted C 2 Mkrl 20,96 MHZ]
Ref 20 dBm Atten 20 dB Band Per  15.350 dbm || _Center Freq Ref 20 dBm Atten 20 dB Band Pur 13.656 dbn ||  Center Freq
A 5.76500000 GHz| S 578500000 GHz
Log Log
16 Start Freq 10 Start Freq
4B/ 576000860 GHz| 4B/ 57 Ghz]
Offst L . 0ffst af 1
5%’2 Stop Freq ﬁéz Stop Freq
5.31000000 GHz] 5.81080000 GHz
CF Step CF Step|
oA 5.00000000 MHz] oA 500086000 Mz
#rivg |Futo Han #rHvg |Buto Man
Center 5.785 00 GHz Span 5@ MHz Center 5.785 00 GHz Span 58 MHz
WRos BH 1 Hz SUBH 3 MHz Sweep 20 ns (1031 prs) || , FrAOMSEY | lneo Bt WBH 3 tHz Sueep 20 ms (1081 pro) | , FFed Offset
Marker  Trace Type W Fis Anplitude . Marker  Trace Type Amplitude .
1R 1) Freg 5.774 62 GHz -22.73 dBm 1R 1 Freg 5.774 52 GHz -25.32 dBm
la 1y Freg 28.77 MHz 15.35 dBm Slgnal Track la 1 Freg 268.96 MH=z 13.66 dBm S|gna| Track
O Of4] On Off
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PPSD

OFDM 5.8 Mid Channel Chain 0

OFDM 5.8 Mid Channel Chain 1

5 Agilent 15:40:16 Sep 24, 2015

L Freq/Channel

# Agilent 15:41:46 Sep 24, 2015

L Freq/Channel

APv3.50892315),, Conducted C

Mkr2 5.783 75 GH
' . Center Freq

APv3.5(892315),, Conducted C

Mkr2 5.781 15 GHz

, Center Freq
5;392@ dBin Atten 20 dB 8.749 dew || Center Freq 55592@ B Atten 28 dB 1.207 46 || Center Freq
Lag 2 Log 2
14 — Start Freq 18 = StartFreq
4B/ 5.76000080 GHz| | |dB/ 57 Hz
0ffst . . 0ifst i I
5%’2 © 5 Stop Freq ﬁéz R Stop Freq
551600806 GHz 5.31000600 GHz
— CF Step) CF Step
oh 50080685 HHz on 5 00a30806 MHz
#rHvg |Futo Man #rHvg |Buto Man
Center 5.785 00 GHz Span 5@ MHz Center 5.785 00 GHz Span 58 MHz
WRes BH 510 kiz WBH LS Miz__ Sween 20 s (1601 pro) || , FPEOMEOY | lpes 5y cip o WBH L5 Mz Sueep 28 ms (1001 peo) || , Fred Offset
Marker  Trace Type o Ais Anplitude i Marker  Trace Type W fxis Auplitude i
1R 1) Freg 5.774 38 GHz —-28.88 dBn 1R 1 Freg 5.774 49 GHz -29.78 dBm
la (&5 Fre 21.25 MHz 14.81 dBm i 1a (&5} Fre 21.82 MH=z 12.85 dBm 1
2 1) Fr’Eg 5.783 75 GHz B.75 dBm o SIQnaI Tra[?Fk{ 2 (5] FI’Q; 5.781 15 GHz -1.23 dBm n Slgnal Tragflé

OFDM 5.8 Mid Channel Chain 2

OFDM 5.8 Mid Channel Chain 3

¥ Agilent 15:43:08 Sep 24, 2015

L Freq/Channel

¢ Agilent 15:44:53 Sep 24, 2015

L Freq/Channel

APv3.50892315),, Conducted C

Mkr2 5.785 75 GHz
Center Freq

APv3.5(892315),, Conducted C

Mkr2 5.784 45 GHz
Center Freq

Ref 20 dB Atten 28 dB 1.141 dB Ref 26 dB Atten 20 dB 0,618 dB
e T ten " . 7ommmaes ozl | [uEng ten ™ (| 5. 75588000 cHz
Log 2z Log 2
19 el Start Freq 10 StartFreq
4B/ 5.76000009 GHz B/ 5.7 GHz
o : : v : 1
e Stop Freq B it Stop Freq
551608089 GHz 531660608 GHz
CF Step I CF Step
o 500000609 HHz o 5.BB000E0A MHz,
#rHvg [Futo Man #rHVa [Futo Man
Center 5.785 00 GHz Span 50 MHz Center 5.785 06 GHz Span 58 MHz
WRes BH 510 kHz #UBH 1.5 MHz Sweep 20 ms (1001 pisy | o Freq 0ff5ﬁ§ #Res BH 510 kHz WUBH 1.5 MHz Sween 26 ms (1001 pisy | o Freq Uffsﬁz
Marker Trace Type X Rxis Anplitude 3 Marker Trace Type ¥ Axis Amplitude 3
1R 1) Fyr"pgq 5.774 62 GHz —ZE.gEtdEm 1R (5] FS:’ZQ 5.774 52 GHz —ZQ.EStdEm
1 1y Fi 28.77 MH; 15.35 dB i 1 (&8} F 28.96 MH. 13.63 dBi
; 1y F:g E.785 75 EH; 1.14 dE: 0 Slgnal Tl’a[(])fkf 2h 1 F:zg C.784 45 EHE -8.61 dB::

Signal Track|
On Off
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11.5. BAND EDGE

The reference level offset of 27.2 is calculated by adding the attenuator 10 dB/cable loss 2.2dB
and the individual antenna gain 15dB.

10+2.2+15=27.2

OFDM 5.8 Low Channel Chain 0 OFDM 5.8 High Channel Chain 0
% Agilent 10:49:12 Sep 3, 2015 R T |FregChannel s Agilent 10:54:09 Sep 14, 2015 R T |FregChannel
M3 56888 GHz | (AF3 3{080515) . Conducted C MkiZ 5.860 00 GHz Certer F
erter Freg erter Fieq
Rel 17.24 dBm #Atlen 0 dB -30.02 dBm Rel 17.24 dBm #Atlen 0 dB -35.55 dBm
iPeak 5 67500000 GHz iPeak 590000000 GHz
Leg [ Log
10 Start Freq 10 Start Freq
dB/ 5.62500000 GHz dB/ 5.85000000 GHz
Ofist - Offst
2712 o 72
4B B e S o Slop Freq dB Stop Freq
5 72500000 GHz b et 595000000 GHz
CF Step CF Step
10.0000000 MHz 10.0000000 MHz
#PAvg Auto Man #PAvg Auto Man
Center 5.675 0 GHz Span 100 MHz E Gifset Start 5.850 00 GHz Stop 5.950 00 GHz E Cifset
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms (1001 pts) [ (o8 = ISET 4Res BW 1 MHz #UBW 3 MHz Sweep 1 ms {1001 pis) _[| | oo - SSY
Maiber Tisce Tyge X Axis Amglilude B Marber Tiace Type X Axis Amglilude B
1 ") Fieq 57250 GHz -24.82 dEm 1 1) Fieg £.850 00 GHz -22.82 dBm
2 }1? Fieq 57150 GHz -3z 7? dEm Slgﬂa\TraCk 2 1"y Fieq 5860 00 GHz -35.E5 dBm S\gna|T!’aCk
2 It Fieg £ 688 8 GHz -30.02 dBm on Cf on Ct
OFDM 5.8 Low Channel Chain 1 OFDM 5.8 High Channel Chain 1
st Agilent 1119-30 Sep 3, 2015 R T [FregChannel i Agllent 10:56:28 Sep 14, 2015 R_T |Freg/Channel
Mkd 58 GHz [T AF43.3(080515),, Conducted C MkiZ 5.860 00 GHz cerler F
Rel 17.24 dBm #Atten 0 dB -30.01 dBm erier Freg Rel 17.24 dBm #Atten 0 dB 34.42 dBm erler Feq
iPeak £.67500000 GHz iPeak 5.90000000 GHz
Log [ Log |
10 Stait Freq 10 Stait Freq
dB/ 5 62500000 GHz dB/ 5 85000000 GHz
Ofist e ofist ——
272 o 72
dB e D Stop Freq dB Stop Freq
5 72500000 GHz ke 5 95000000 GHz
CF Step CF Step
10.0000000 MHz 10 0000000 MHz
#PAvg Aute @ #PAvg Auto %
Center 5.675 0 GHz Span 100 MHz E Cifset Start 5.850 00 GHz Stop 5.950 00 GHz E Cifset
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms (1001 pts) [ UU”UEU%UUUSHEZ #Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {1001 pts) || uurfu%uuu Sﬁz
Maiser Tisce Type H Axic Amplilude 3 Marber Tiace Type X Axiz Amplitude B
R} Fieg 8 -28.51 dBm 1 (] Fieq 5850 00 GHz -35.08 dBm
z ] Fieq 67160 GHz -33.89 dBm Signal Track 2 [ Fieq £.860 00 GHz -34.42 dBm Signal Track
3 ") Fieq 57118 GHz -20.01 dEm on Qf On E I

Note: Two antennas on the same polarization. So the EIRP limit for band edge is -20dBm/MHz
and -30dBm/MHz

Page 38 of 91
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .




REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

OFDM 5.8 Low Channel Chain 2 OFDM 5.8 High Channel Chain 2
¥ Agilent 11:23:06 Sep 3. 2015 R T |FregChannel # Agilent 11:08:69 Sep 14, 2015 R T [Freg/Channel
Mk 57233GHz [ (AF3 3{080515) . Conducted C MkiZ 5.860 00 GHz Certer F
Rel 17.24 dBm #Atten 0 dB 2343 dBm erier Freg Rel 10.24 dBm #Atlen 4 dB 33.68 dBm erler Feq
4Peak 5 67500000 GHz iPeak 5 90000000 GHz
Log [ Log [~
10 Start Freq 10 Stait Freq
dB/ 4] 5.62500000 GHz dB/ 5.85000000 GHz
Olist Offst
212 72
dB = * Stop Freq dB Stop Freq
5 72500000 GHz 5 95000000 GHz
CF Step CF Siep
10.0000000 MHz 10 0000000 MHz
#PAvg Auto Man #PAvg Auto Man
Center 5.675 0 GHz Span 100 MHz E Gifset Center 5.900 00 GHz Span 100 MHz E Cifset
#Res BW 1 MHz HVBW 3 MHz Sweep 1ms (1001 pts) [ UU”UEU%UUUSHEZ #Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {1001 pts) || uurfu%uuu Sﬁz
Matker Tisce Type X Axiz Amglifude ) Manier Tiace Type X Axiz Amplitude )
1 (R} Fieg 57250 GHz -22.35 dBm (U] Fieq 5.850 00 GHz -21.08 dBm
2 HE\ Fieg ETlEDEHz 34 08 dBm Slgﬂa\TraCk 2 (] Fieq 5.860 00 GHz -33.68 dBm S‘gnal‘”ack
2 it Fieg £.722 3 GHz 23.43 dBm on o On [
OFDM 5.8 Low Channel Chain 3 OFDM 5.8 High Channel Chain 3
6 Agilent 11:27-04 Sep 3. 2015 R T |Freg/Channel o Agilent 11:10:00 Sep 14, 2015 R T |Freg/Channel
Mkrd 57004 6Hz [T AF3.3(080515),, Conducted C Mkr3 5.862 50 GHz Cerler F
Rel 17.24 dBm #Atien 0 dB -30.15 dBm erter Freg Rel 10.24 dBm #Atlen 4 dB -32.09 dBm erler Feq
iPeak £.67500000 GHz iPeak 5.90000000 GHz
Log Log
10 Stait Freq 10 Stait Freq
dB/ 5 62500000 GHz dB/ ; 5 85000000 GHz
Ofist — Ofist
7.2 o 72
dB B B i SIOD F!’Eq dB S AR A Sl Lk ST.UD FIEQ
£.72500000 GHz 5.95000000 GHz
CF Step CF Step
10.0000000 MHz 10 0000000 MHz
#PAvg Auto @ #PAvg Auto @
Center 5.675 0 GHz Span 100 MHz F Offset Center 5.900 00 GHz Span 100 MHz F Cifset
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms (1001 prs) _|[ (&3 2 lIs€t #Res BW 1 MHz AVBW 3 MHz Sweep 1ms (1001 pis) || r&9 -HSEl
Maiker Tisce Type X Axis Amplilude B Maiber Tiace Type X Axis Amglitude B
1 R} Fieg 5726 0 GHz -26.895 dBm 1 (] Fieq 5850 00 GHz a8, dBm
z ") Fieq 57150 GHz 24.43 dEm H 2 1) Fieg 5,860 00 GHz dEm
3 ") Fieq 5.708 4 GHz 20.15 dBm OHSIQHE‘TraCQkf 3 1) Fieg 5,862 50 GHz 32.05 dBm OﬂS\gﬂalTraC_g!
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OFDM 5.8 Mid Channel Low BE Chain 0

OFDM 5.8 Mid Channel High BE Chain 0

4 Agilent 16:56:31 Sep 24, 2015 R T [FregChannel Agllent 15:50:46 Sep 24, 2015 R T [FreqChannel
WMkr3 5.682 5 GHz Mki3 5.868 0 GHz
Ref 17.24 dBm #Aiten 0 dB -30.06 dBm Certer Freq Ref 17.24 dBm #htten 8 dB 33.22dBm [ Certer Freq
ipeak 567500000 GHz sPeak I I I 5.90000000 GHz
Log Log [ | |
10 Stait Freq L Stait Freq
a8/ 562500000 GHz dB/ ‘ " 5 85000000 GHz
Ofist R otlst |——| |
27.2 © q 27.2 1 |
4B e et Stop Freg 4B Stap Freq
572500000 GHz 5 95000000 GHz
CF Step CF Step
10.0000000 MHz 10.0000000 MHz
LgAv Auto Man LoAv Auto Wan
Start 5.625 0 GHz Stop 5.725 0 GHz Freq Cliset Start 5.850 0 GHz Stop 5.950 0 GHz Freq Cliset
[4Res BW 1 MHz #UBW 3 MHz Sweep 1 ms (1001 pis) [ (o red =SS 2Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {1001 pis) || o= oSS
Marber Tiace Type X Axic Amplitude 3 Maiber Tisce Type X Axic Amplilude 3
1 1"y Fieq 57250 GHz -32.14 dBm 1 ) Fieg 58500 GHz
2 1) Fieq 57150 GHz -22.27 dBm z ") F £.860 0 GH: -24.90 dE
3 (] Fieq 5682 § GHz -30.08 dBm S‘gnaITraCk 3 R} F::: EBEBUEH; -33.22 dEl: Slgna‘ TraCk
On cf On cf

OFDM 5.8 Mid Channel Low BE Chain 1

OFDM 5.8 Mid Channel High BE Chain 1

#: Agilent 15:55:43 Sep 24, 2015 R T Freg/Channel A Agilent 15:51:38 Sep 24, 2015 R T [Freg/Channel
WMke3 5.704 3 GHz Mki3 5.922 5 GHz
Rel 17.24 dBm #Atten 0 dB 3040 dBm_ [ Certer Freq Rel 17.24 dBm #Atten 8 dB 35.49dBm || Certer Freq
ipeak 5 67500000 GHz sPeak I I I 590000000 GHz
Log [ Log [ | |
10 Stait Freq L Stait Freq
dB 5 62500000 GHz B/ 5 85000000 GHz
Ofist Offst ——
27.2 212 2
JdB & Stop Freg 4B Stop Freq
5 72600000 GHz 5 95000000 GHz
CF Step CF Siep
10.0000000 MHz 10.0000000 MHz
LoAv Auto Man Lohv Auto Man
Start 5.625 0 GHz Stop 5.125 0 GHz Freq Cliset Start 5.850 0 GHz Stop 5.950 0 GHz Freq Cliset
[Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pis) [ (183 PSEt 2Res BW 1 MHz HVBW 3 MHz Sweep 1ms (1001 pis) _[| o ed -rsel
Maiber Tiace Type X Axie Amplitude B Msiker Tisce Type Amglifude B
1 (] Fieq £.725 0 GHz -31.76 dBm 1 R} Fieg -33.87 dBm
2 H:l Fieq 57150 GHz -32.8€ dBm S\gﬂarﬂ'ack 2 ] Fieg -37.24 dEm Slgna‘ Track
3 (1)) Fieq £.704 2 GHz -20.40 dBm on EI 3 Fieq -3E.49 dEm on gf
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OFDM 5.8 Mid Channel Low BE Chain 2

OFDM 5.8 Mid Channel High BE Chain 2

4 Agilent 16:56:03 Sep 24, 2015 R T [FregChannel Agllent 15:52:30 Sep 24, 2015 R T [FreqChannel
WMkr3 5.707 9 GHz Mki3 5.865 8 GHz
Ref 17.24 dBm #Aiten 0 dB -31.60 dBm Certer Freq Ref 17.24 dBm #htten 8 dB 30.67dBm_[[ Certer Freq
ipeak 567500000 GHz sPeak I I I 5.90000000 GHz
Log Log [ | |
10 Stait Freq L Stait Freq
a8/ 562500000 GHz dB/ ‘ " 5 85000000 GHz
Ofist ottst |——1 |
272 27.2 o o |
4B e Stop Freg T s et Stap Freq
572500000 GHz 5 95000000 GHz
CF Step CF Step
10.0000000 MHz 10.0000000 MHz
LgAv Auto Man LoAv Auto Wan
Start 5.625 0 GHz Stop 5.725 0 GHz Freq Cliset Start 5.850 0 GHz Stop 5.950 0 GHz Freq Cliset
[4Res BW 1 MHz #UBW 3 MHz Sweep 1 ms (1001 pis) [ (o red =SS 2Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {1001 pis) || o= oSS
Marber Tiace Type X Axic Amplitude 3 Maiber Tisce Type X Axic Amplilude 3
1 1"y Fieq 57250 GHz -24.15 dBm 1 ) Fieg 58500 GHz -32.47 dEm
2 1) Fieq 57150 GHz -22.88 dBm z ") F £.860 0 GH: -20.15 dEi
3 (] Fieq 5707 8 GHz -31.60 dBm S‘gnaITraCk 3 R} F::: EBEEBEH; -30.87 dEl: Slgna‘ TraCk
On cf On cf

OFDM 5.8 Mid Channel Low BE Chain 3

OFDM 5.8 Mid Channel High BE Chain 3

#: Agilent 15:54:23 Sep 24, 2015 R T Freg/Channel A Agilent 15:53:08 Sep 24, 2015 R T [Freg/Channel
WMkr3 5.687 6 GHz Mki3 5.873 7 GHz
Rel 17.24 dBm #Atten 0 dB M74dem [ Certer Freq Rel 17.24 dBm #Atten 8 dB 32.67dBm || Certer Freq
ipeak 5 67500000 GHz sPeak I I I 590000000 GHz
Log [ Log [ | |
10 Stait Freq L Stait Freq
dB 5 62500000 GHz B/ / 5 85000000 GHz
Ofist Offst —— . |
272 21.2 |
JdB Stop Freg 4B i Stop Freq
5 72600000 GHz 5 95000000 GHz
CF Step CF Siep
10.0000000 MHz 10.0000000 MHz
LoAv Auto Man Lohv Auto Man
Start 5.625 0 GHz Stop 5.125 0 GHz Freq Cliset Start 5.850 0 GHz Stop 5.950 0 GHz Freq Cliset
[Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pis) [ (183 PSEt 2Res BW 1 MHz HVBW 3 MHz Sweep 1ms (1001 pis) _[| o ed -rsel
Maiber Tiace Type X Axie Amplitude B Msiker Tisce Type X Axis Amglifude B
1 (] Fieq £.725 0 GHz 3 dBm 1 R} Fieg 5860 0 GHz dBm
2 H:l Fieq 57150 GHz 1dBm S\gﬂarﬂ'ack 2 ] Fieg 00 GHz Slgna‘ Tfack
3 (1)) Fieq £.687 € GHz 31.74 dBm on Ef 3 Fieg 58727 GHz on gf
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

12. ANTENNA PORT TEST RESULTS CASE 3 SISO (20 MHz BW;
Full-Uncorrelated)

12.1. 6 dB BANDWIDTH

LIMITS
FCC 8§15.407

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules vO1: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

RESULTS
12.1.1. OFDM MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 16.7180 0.5
Mid 5785 16.8220 0.5
High 5835 16.9520 0.5
12.1.2. 6 dB BANDWIDTH MID CH PLOT

6 dB BANDWIDTH MID CH
s Agilent 13:20:46 Sep 23, 2015 L |Freq/thanne|

APv3.3(@86515),, Conducted C a Mkrl 16.822 MHz Center Freq

Ref 20 dBm #hitten 20 dB 1298 98 Il < Fes00000 GHz
Log

18 StartFreq

77200008 GHz

: StopFreq

5.79600608 GHz

CF Step
2.60000000 MHz
Auto Man

Freq Offset
000000000 Hz

Signal Track
On Off]

Center 5.735 @08 GHz Span 26 MHz ‘
#Res BW 100 kHz #YBK 308 kHz  Sweep 2.533 ms (1001 pts)
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12.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
12.2.1. OFDM MODE IN THE 5.8 GHz BAND

Channel Frequency | 26 dB Bandwidth

(MHz) (MHz)

Low 5745 21.02

Mid 5785 21.15

High 5835 20.80
12.2.2. 26 dB BANDWIDTH MID CH PLOT

- Agilent 13:19:51 Sep 23, 2015 L

|Freq/ChanneI

APv3.3(888515),, Conducted C a Mkrl 21,152 MHz Center Freq
58255’3 dBm #ftten 20 dB 3614 dB I & ec00000 GHz
StartFreq
576900000 GHz
Stop Freq
5.50100000 GHz

CF Step

3.20000009 MHz

Auto Man

Freq Offset
B.00008008 Hz
Signal Track
On Off]
Span 32 MHz ‘
Sweep 1 ms (1601 pts)

Center 5.785 000 GH
#Res BH 330 kHz

#VBH 910 kHz
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12.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
12.3.1. OFDM MODE IN THE 5.8 GHz BAND
Channel| Frequency | 99% Bandwidth
(MHz) (MHz)

Low 5745 17.626

Mid 5785 17.654

High 5835 17.650
12.3.2. 99% BANDWIDTH MID CH PLOT

BANDWIDTH MID CH
s Agilent 13:19:32 Sep 23, 2015

L

| Measure

Ch Freq 5.785 GHz

Trig Free Meas Off

Occupied Bandwidth |Hverages: 166

|

APv3.3(888515),, Conducted C
Ref 26 dBm Atten 20 dB

| Channel Power

#Samp I

|
N
"

Log

‘ Occupied BH

18

dB/

Offst

ACP

122 Bt i
dB |

Multi Carrier

|
Center 5.785 08 GHz

#Res BH 360 kHz #WBH 1.1 MHz

Sweep 1.066 ms (1088 pts)

Span 40 Mz Power

Occupied Bandwidth
17.6541 MHz

Transmit Freq Error  3.474 kHz
% «B Bandwidth 19.9683 MHz*

Hd

Occ BH % Pwr

Power Stat
99.90 % CCDF

JdB  -26.98 dB

More
1of 2
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

12.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

RSS-247

Band 5725-5850 MHz:

The maximum conducted output power shall not exceed 1 W. The power spectral density
shall not exceed 30 dBm in any 500 kHz band. If transmitting antennas of directional gain
greater than 6 dBiare used, both the maximum conducted output power and the power
spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi. However, fixedpoint-to-point devices operating in this band may
employ transmitting antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted power. Fixed point-to-point operations
exclude the use of point-to-multipoint™2n°e3 systems, omnidirectional applications and
multiple collocated transmitters transmitting the same information.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21533-E1V2

FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

RESULTS

12.4.1.

Bandwidth and Antenna Gain

OFDM MODE IN THE 5.8 GHz BAND

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5745 21.0 17.6 15.00
Mid 5785 21.2 17.7 15.00
High 5835 20.8 17.6 15.00
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit Limit
(MH2z) (dBm) | (dBm) (dBm) (dBm) | (dBm) [ (dBm) | (dBm)
Low 5745 21.00 21.00 36.00 21.00 | 21.00 | 21.00 | 21.00
Mid 5785 21.00 21.00 36.00 21.00 | 21.00 | 21.00 | 21.00
High 5835 21.00 21.00 36.00 21.00 | 21.00 | 21.00 | 21.00

Duty Cycle CF (dB)| 0.00

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 2 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 14.39 14.39 21.00 -6.61
Mid 5785 19.48 19.48 21.00 -1.52
High 5835 14.61 14.61 21.00 -6.39
PPSD Results
Channel | Frequency | Chain 2 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 0.13 0.13 21.00 -20.87
Mid 5785 5.19 5.19 21.00 -15.81
High 5835 0.34 0.34 21.00 -20.66
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER, Chain 2 MID CH
s Agilent 16:20:03 Sep 24, 2015 L

|Freq/ChanneI

Ref 28 dBm

APv3.5(892315),, Conducted C
Atten 2@ dB

a Mkrl 21.15 MHz
Band Pwr 19.477 dBm

#Avy

Center Freq
5.78500880 GHz

Log
18

dB/

Offst

Start Freq
5.76000000 GHz

12.2

dB

Stop Freq
5.51000888 GHz

#PAvg

CF Step
000000068 MHz
Auto Man

Center 5.785 0@ GHz
#Res BH 1 MHz

Span 58 MHz

#BH 3 MHz Sweep 20 ms (1001 pts)

Traca
(1
(&)

Markar
1R
la

¥ Axiz
5.774 42 GHz
21.15 MHz

Amplituda
-18.53 dBm
19,48 dBn

Freq Offset
B.AGE0R008 Hz

Signal Track

(n OFf]

—

PPSD, Chain 2 MID CH
5 Agilent 16:20:23 Sep 24, 2615 L

|Freq/ChanneI

Ref 28 dBm

APv3.5(092315),, Conducted C
Atten 28 dB

Mkr2 5.784 35 GHz
2.194 dBm

#Avy

Center Freq
5.78500880 GHz

Log
18

dB/

Offst

StartFreq
L.76000000 GHz

12.2

dB

Stop Freq
5.51000880 GHz

#PAvg

Center 5785 8@ GHz
#Res BH 518 kHz

Span 56 MHz

#/BH 1.5 MHz Sweep 20 ms (1061 pts)

Marker Trace
1R (&)
la (1

2 1

# Axis
5.774 42 GHz
21.15 MHz
5.784 35 GHz

Amplitude
-22.18 dBm
19.47 dBm
£.19 dBn

CF Step
5.00000880 MHz
Auto Man

Freq Offset
B.AGEARE0E Hz

(n

Signal Track
Off
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

12.5. BAND EDGE

The reference level offset of 27.2 is calculated by adding the attenuator 10 dB/cable loss 2.2dB
and the individual antenna gain 15dB.

10+2.2+15=27.2

OFDM 5.8 Low Channel Chain 0 OFDM 5.8 High Channel Chain 0
3 Aglent 115646 Sep 3, 2015 R T [FregiChannel @ Agilent 111710 Sep 14, 2015 R T [FiegChannel
Mki2 5.723 604 GHz Corler E AF43.3(080515),, Conducted C Mki3 5.862 50 GHz Certer F
Rel 17.24 dBm #Atten 0 dB 19.24 dBm erler Freq Rel 10.24 dBm #Aiten 6 dB -34.80 dBm erier Freq
4Peak 5 67450000 GHz iPeak £.90000000 GHz
Log [ Log [
10 Stait Freq 10 Stant Freq
dB/ 5 62500000 GHz dBl 5 85000000 GHz
Ofist I 5 Ofist
7.2 , 72
A SN ASSSNPR SWRSEP SO PSP WrYs SR T Stop Freq s kil s i Stop Freq
572400000 GHz £.95000000 GHz
CF Step CF Step
9.90000000 MHz 10.0000000 MHz
#PAvg Auto Man #PAvg Auto Man
Start 5.625 000 GHz Stop 5.724 000 GHz E Ciset Center 5.900 00 GHz Span 100 MHz E Cilset
#Res BW 1 MHz #UBW 3 MHz Sweep 1ms (1001 prs) _|[ o o #0 SET 4Res BW 1 MHz SVBW 3 MHz Sweep 1 ms (1001 pis) [ o e IS
Maiber Tiace Type X Axis Amplitude B Manser Tiace Tyge X Axis Amglilude B
1) Fieg £.715 000 GHz -21.€0 dBm ") Fieq £.850 00 GHz -30.1€ dEm
2 (] Fieq §723 €04 GHz -18.24 dBm S\gnaITrack 2 b} Fieg £.380 00 GHz -33.85 dBm Slgna\ Track
on cf on cf

OFDM 5.8 Low Channel Chain 0 Integration

Method
%+ Agilent 11:58:05 Sep 3, 2015 R T |FregiChannel
A Ml 1.000 MHz Certer F
. erter Freq
il:pel::.ld dBm #Atten 0 dB Band Pwr_-22.76 dBm 5 79500000 GHz
Log
10 Stait Freq
dB/ 5.72400000 GHz
Ofist
27.2
dB Stop Freg
572600000 GHz
n CF Step
o = et 200.000000 kHz
#PAvg |Auto Man
V1 52 Freq Cifset
53 FC 0.00000000 Hz
AR
afl):
=50k Signal Track
Swp On of
Center 5.725 000 GHz Span 2 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 15U21533-E1V2

FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015

IC ID: ZJ3-TPWLR58C1

OFDM 5.8 Low Channel Chain 1

OFDM 5.8 High Channel Chain 1

i Agllent 116217 Sep 3, 2015 R T [Freg/Channel i Agllent 111911 Sep 14, 2015 R T [Freg/Channel
Mki3 5.723 88 GHz Carter F AF13.3{080515),, Conducted C Mkr3 5.862 50 GHz Certer F
Rel 17.24 dBm #Atten 0 dB 17.57 dBm erler Freq Rel 10.24 dBm #Aiten 6 dB -34.80 dBm erier Freq
#Peak 569950000 GHz iPeak 5.90000000 GHz
Log [ Log [
10 - Stait Freq 10 Stant Freq
dB/ 23| 567400000 GHz Bl ] 5 85000000 GHz
Ofist Ofist
7.2 7.2
dB = Stop Freq dB Slop Freq
572500000 GHz 5.95000000 GHz
CF Step CF Step
510000000 MHz 10.0000000 MHz
#PAvg Auto Man #PAvg Auto Man
Start 5.674 00 GHz Stop 5.725 00 GHz E Ciset Center 5.900 00 GHz Span 100 MHz E Cilset
#Res BW 1 MHz #UBW 3 MHz Sweep 1ms (1001 prs) _|[ o o 0 ST 4Res BW 1 MHz SVBW 3 MHz Sweep 1 ms (1001 pis) [ o e IS
Maiber Tiace Type X Axis Amplitude B Manser Tiace Tyge X Axis Amglilude B
1 1) Fieg £.725 00 GHz -19.75 dBm ") Fieq £.850 00 GHz -30.1€ dEm
z :13- Fieg 57:5 00 GHz -21.86 dBm Signal Track 2 i Fieq £.880 00 GHz -22.23 dBm Signal Track
3 (] Fieq £.723 88 GHz -17 67 dBm on g[ on ;f
OFDM 5.8 Low Channel Chain 2 OFDM 5.8 High Channel Chain 2
%t Agllent 11:40:10 Sep 3, 2015 R T |Freg/Channel % Agilent 11:20:35 Sep 14, 2015 R T |Freg/Channel
Mki2 5.715 0 GHz Certer F AF\3 3{080515),. Conducted C Mkr3 5.862 50 GHz Gerter F
erter Freq erter Freq
Re! 17.24 dBm #Atien 0 dB -33.35 dBm Rel 10.24 dBm #Atten 10 dB -34.80 dBm
sPeak 5 67500000 GHz iPeak 5.90000000 GHz
Log Log
10 Start Freq 10 Starit Freq
dB/ 562500000 GHz dBl  i——] 5.85000000 GHz
Oflst Ofist
1.2 212
4B Stop Freg dB Stop Freq
572500000 GHz 595000000 GHz
CF Step CF Siep
#=——{| 10.0000000 MHz 10.0000000 MHz
#PAvg Auto Mzn #PAvg Auto Man
V1 S2| Center 5.900 00 GHz Span 100 MHz
53 FC UUFJUEU%UCUESHEE #Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pis) u.zl::urz?u%u%gSﬁ;
AA Matber Tisce Tyee X #xis Amglitude
n‘” R} Fieg £.850 00 GHz -26.85 dBm
FTun S\gnalTraCk 2 R} Fieg £.860 00 GHz -28.03dEm Slgﬂa\ T’ack
Swp On Ccf On cf
Center 5.675 0 GHz Span 100 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 15U21533-E1V2

FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015

IC ID: ZJ3-TPWLR58C1

OFDM 5.8 Low Channel Chain 3

OFDM 5.8 High Channel Chain 3

Agllent 11:3123 Sep 3, 2015

R T |Freg/Channel

o AY

ilent 11:21:56 Sep 14, 2015

R T |Freg/Channel

Mki3 5.723 109 GHz

AFV3.3(

080515),, Conducted C

Mkr3 5.865 10 GHz

Cerier Freg Certer Freq
Rel 17.24 dBm #Atten 0 dB -19.49 dBm 5 67450000 GHe Rel 10.24 dBm #Atten 10 dB -29.56 dBm 5.90000000 GHz
#Peak #Peak
Log [ Log [
10 Stait Freq 10 Stant Freq
dB/ 2| 5.62500000 GHz de/ El £.85000000 GHz
Ofist :) Ofist
21.2 7.2
dB Stop Freg dB S RSN B Elop Freq
5.72400000 GHz £.95000000 GHz
CF Step CF Step
9.90000000 MHz 10.0000000 MHz
#PAvg Auto Man #PAvg Auto Man
Start 5.625 000 GHz Stop 5.724 000 GHz Freq Cifset Center 5.900 00 GHz Span 100 MHz Freq Ciiset
#Res BW 1 MHz #UBW 3 MHz Sweep 1 ms (1001 pts) 0.00000000 He #Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pis) 0.00000000 Hz
Matber Tiace Type Amglilude Marier Tisce Type X Axis Amglitude
1 1" Fisq -32.42 ¢Bm 1 i) Fieq £.850 00 GHz -28.77 dBm
2 () Fieq -27.24 dBm 2 1y Fieq 5.860 00 GHz -21.10 dBm
3 i Fieq 5722 108 GHz -18.48 dBm Ons‘gnal-ﬂacgk! 3 i Fieq £.865 10 GHz -28.56 dBm OHSIQHa‘ Tracgf

OFDM 5.8 Low Channel Chain 3 Integration

Method

5 Agilent 11:34:18 Sep 3, 2015

R T [Freg/Channel

A Mk 1.000 MHz Certer F
. erter Freq
Rel 17.24 dBm #Atien 0 dB Band Pwr -21.08 dBm 5 79500000 GHz
#Peak
Log
10 Start Freq
dB/ 5.72400000 GHz
Ofist
27.2
4B Stop Freg
572600000 GHz
Y CF Step
= 200.000000 kHz
#PAvg Auto Man
M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA|
afl):
1550k Signal Track
Swp On of
Center 5.725 000 GHz Span 2 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 15U21533-E1V2

DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1

IC ID: ZJ3-TPWLR58C1

OFDM 5.8 Mid Channel Low BE Chain 2 OFDM 5.8 Mid Channel High BE Chain 2
3¢ Agilent 1613:03 Sep 24, 2015 R T |Freg/Channel i Agilent 16:26:31 Sep 24, 2015 R T |Freg/Channel
WMki3 5.713 3 GHz Mki3 5.873 4 GHz
Ref 17.24 dBm #Atten 0 dB 27.40 dBm Certer Freq Ref 17.24 dBm #Atten 0 dB 27.46dBm [ Certer Freq
i Peak 567500000 GHz 4Peak I I I 5.90000000 GHz
Log [~ Log 1
10 Stait Freq 0 = Start Freg
dB/ 562600000 GHz dB/ | " ! 5.85000000 GHz
Ofist 2 oftst Ai ! : !
27.2 —————— ————— 2.2 : ——
dB Stop Freq 4B Stop Freq
5.72500000 GHz 5.95000000 GHz
CF Step CF Step
10.0000000 MHz 10.0000000 MHz
LgAv Auto Man LgAv Auto Man
Start 5.625 0 GHz Stop 5.125 0 GHz Freq Cliset Start 5.850 0 GHz Stop 5.950 0 GHz Freq Cliset
[1Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pis) [ uurueu%uuuSHEz #Res BW 1 MHz #VBW 3 MHz Sweep 1ms {1001 pts) | uurz?u%uuusﬁz
Matker Tisce Type X Axis Amglitude 3 Mather Tisce Type X Axis Amglilude 3
1) Fieq 57250 GHz -20.22 dBm 1 "y Fieg 58500 GHz 28.18 dEm
2 (] Fieq £7 GHz -28.72 dBm 2 1) Fi 58600 GH: 18 dB '
3 1"y Fieq £.7123 GHz -27.40 dBm S‘g”alTraCk 3 <|; F::: 537E4EH§ -27.48 dE: Slg”a‘ TraCk
On cf On cf
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

13. TRANSMITTER ABOVE 1 GHz CASE 1

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

Reference to KDB 789033 UNII part H) 6) d) Method VB:

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor to the reading offset for
average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

13.1. TX ABOVE 1 GHz OFDM MODE IN THE 5.8 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL

ZBUL Fremont,5m Chomber B 15 Sep 20815 89:47:27
Bandedge
Project Number: 15021533
10 Client: Truepath Wireless
Config EUT w/ Pouer su pply + router
Mode:Case |
o Tested by:J. Hsu
-108
-20

Peak Limit (dBm)

g
L

-40

-56

gt s St S S S SORRRS SRR

-708

5.625 18. 3MHz/ 5,718

Frequency (GHz)
Ronge CGHz) REU/UBU Ref/fttn  Det/Avy Type Suesp Pts #Sups/Mode FPosition
1:5.625-5.728 1M(-6dB) /34 8/1B PEAK/Pur Avg(RMS)  2Bmsec(Auto) B8@1  MAXH 141 degs 193
ase | _BE_H_5745_16 14 18 18.DAT 38915 17 Aug 2815 Rev 9.5 24 Jun 2815

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
3 5.715 -57.29 Pk 35 -21.7 11.8 -32.19 -17 -15.19 141 193 H

Pk - Peak detector
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

LOW CHANNEL RESTRICTED, VERTICAL

UL Fremont,5m Chamber B 15 Sep 2815 83:57:17

Bandedge

Project Number: 15021533
Client:Truepath Wireless
Config:EUT w/ P
Mode:Case |

Tested by:J. Hsu

5.625 18.3MHz/
Frequency (GHz)

Range (GHiz) REU/UBW  Ref/Attn Det/Avg Type sy Pis  Fape/fode Position |

Bondedge 5.625-5.7556Hz {5 487 EIRP - U.TST 38915 17 Aug 2615 Rev 9.5 24 Jun 2615

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
3 5.715 -57.98 Pk 35 -21.7 11.8 -32.88 -17 -15.88 130 198 \%

Pk - Peak detector
Bandedge 5.625-5.755GHz 15_407 EIRP - V.TST 30915 17 Aug 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, HORIZONTAL

o UL Fremont,5m Chomber B 15 Sep 2815 89:21:39
2}

Bandedge

Project Number: 15021533
Client:Truepath Uireless
Config:EUT w/ P

Mode :Case |

Tested by:J. Heu

5.860 15 . 5MHz/
Frequency (GHz)

Range (6i1z) REU/UBU  Ref/Attn Det/Avg Tupe Sueep Pls  $oups/lode Fosition
1:5.845-6 NC-6dB)/H /18 PEAK/Pur Avg(RMS)  Zdmsec(futo) 80B1  NAXH 111 dege 198

Bondedne 5.858-6GHz 15 487 EIRP - H.TST 38915 17 Aug 2815 Rev 8.5 24 Jun 20815

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
4 5.862 -52.99 Pk 354 -21.6 11.8 -27.39 -27 -39 111 198 H

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - H.TST 30915 17 Aug 2015

Rev 9.5 24 Jun 2015

Page 55 of 91

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015

IC ID: ZJ3-TPWLR58C1

HIGH CHANNEL RESTRICTED, VERTICAL

o UL Fremont,5m Chamber B
2B

15 Sep 2815 89:37:55

Bandedge
Project Number: 15021533
10 Client:Truepath Wireless
Config!EUT w/ Power su oply + router
Mode:Case |
o Tested by:J. Hsu
-1B
-20
Peak Limit (dBm)
|
o |
& _3ple
i
-4p
-508
-68
-78
15 . 5MHz/ 6

5.860

Frequency (GHz)

Range C6tz) REI/UB Ref/Attn Det/fvg Type Suzep Pia  ¥sups/tode Fosition |

Bondedye 5.858-6GHz 15_4B7 EIRP - U.TST 38915 17 Aug 2815

Rev 3.5 24 Jun 2815

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.86 -54.31 Pk 35.4 -21.6 11.8 -28.71 -17 -11.71 151 198 Vv

Pk - Peak detector

Bandedge 5.850-6GHz 15_407 EIRP - V.TST 30915 17 Aug 2015
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

RESTRICTED LOW BANDEDGE (MID CHANNEL)

MID CHANNEL RESTRICTED, HORIZONTAL

EEUL Fremont,5m Chomber B 25 Sep 2B15 11:48:12
Bondedge
Project Number: 15021533
18 Client:Truepath Wireless
Config:EUT w/ power sy pply + router
Mode:Case | 5785
9 Tested byiJ, Heu
-18
_og I
Peak L t (dB
o
£ -39
o
-40
_5g
-608
-78
5.625 18. 3MHz/ 5.728
Frequency (GHz)
Runge (GHz) RBL/UBW Ref/fittn  Det/fvg Tgps Sugep Pis  #Sups/Mode FPosition
1:5.625-5.728 1M(-6dB) /34 /18 PEAK/Pur Avg(RHS)  2Bnsec(futo) 801  MAXH 138 degs 185
Bondedge 5.625-5.755GHz 15_487 EIRP - H.TST 38915 17 Aug 2815 Rev 9.5 24 Jun 2815

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.681 -60.13 Pk 34.9 -21.8 11.8 -35.23 -27 -8.23 138 185 H
1 5.725 -63.9 Pk 35 -21.7 11.8 -38.8 -17 -21.8 138 185 H

Pk - Peak detector
Bandedge 5.625-5.755GHz 15_407 EIRP - H.TST 30915 17 Aug 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

MID CHANNEL RESTRICTED, VERTICAL

ZOUL Fremont,5m Choamber B 25 Sep 2815 11:48:56
8
Bandedge
Project Number: 15U21533
18 Client:Truepath Wireless
Config:EUT w/ power su pply + router
Mode:Case | 578
8 Tested by:J. Hs
1g
-20
Peck Limit C(dBm)
o
L-30
w Q 1
a
-40
_%5g
-608
-70
5.625 18.3MHz/ 5.728
Frequency (GHz)
Range (Gz) RBU/UBD Ref/fttn  Det/fivg Tupe Suzep Fis ~¥ops/ode Fosition |
ondedge 5.625-5.7556Hz 15_487 EIRP - U.TST 38315 17 Aug 2815 Rev 9.5 24 Jun 2815

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.702 -57.41 Pk 35 -21.8 11.8 -32.41 -27 -5.41 209 203 \
1 5.725 -59.91 Pk 35 -21.7 11.8 -34.81 -17 -17.81 209 203 \

Pk - Peak detector
Bandedge 5.625-5.755GHz 15_407 EIRP - V.TST 30915 17 Aug 2015
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015

IC ID: ZJ3-TPWLR58C1

AUTHORIZED HIGH BANDEDGE (MID CHANNEL)

MID CHANNEL RESTRICTED, HORIZONTAL

ZHUL Fremont,5m Chomber B 25 Sep 2815 11:57:81
Bondedge
Project Number: 15U21533
18 Client:Truepath Wireless
Config:EUT u/ power su pply + router
Mode:Case 1 5785
9 Tested byiJ. Hsu
-18
_og
‘ Peak Limi CdBm)
o
x -30
w

MNWWMWWWWWWWMMWMWWWWWM

-68
-78
5.845 15 .5MHz/ 6
Frequency (GHz)
Range (62) RGUUG  Ref/Attn Det/Avg Type Sweep Fie awpe/fode  Position
15,886 WS/ 01D PEK/Fr Aug(RNS)  ZBnsac(Puto) B98I MAH 180 dege 195
ondedge S.858-6GHz 15_487 EIRP - H.TST 38915 17 Aug 2815 Rev 9.5 24 Jun 20815
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -60.43 Pk 35.4 -21.6 11.8 -34.83 -17 -17.83 180 196 H
2 5.863 -56.96 Pk 354 -21.6 11.8 -31.36 -27 -4.36 180 196 H

Pk - Peak detector

Bandedge 5.850-6GHz 15_407 EIRP - H.TST 30915 17 Aug 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

MID CHANNEL RESTRICTED, VERTICAL

ZOUL Fremont,5m Choamber B 25 Sep 2815 12:84:45
Bandedge
Project Number: 15021533
18 Client:Truepath Wireless
Config:EUT w/ power =u pply + router
Mode:Case | 578
2 Tested by:J. Hs
g
-eh Peak Limiit (dBm)
o
L-30
i}
2
1 =)
—4@RE
_58
-608
-70
5.845 15 .5MHz/
Frequency (GHz)
Range C6Hz) RBU/UB Ref/fttn Det/fvg Type Sugep Fis ~¥Spe/lode  Position |
ondedge 5.858-6GHz 15_487 EIRP - U.TST 38915 17 Aug 2815 Rev 9.5 24 Jun 2815
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -65.28 Pk 354 -21.6 11.8 -39.68 -17 -22.68 192 184 \
2 5.869 -62.78 Pk 354 -21.6 11.8 -37.18 -27 -10.18 192 184 \

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - V.TST 30915 17 Aug 2015
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

UL Fremont,5m Chomber B 18 Sep 2815
Roadigted Emissions 3-Meters

195 Project Number: 15021533
Client{Truepath Wireless

ConfiglEUT w/ Power Supply + router

Mode:Cdse 1 5745

95 Tested |by:J. Heu

"

85

Peak Limit CdBul/m

75

Non-Restricted (dBulU/ml

65

(dBulU/m)

fAvg Limit (dBul/m)

55

45

5 |
NMMAMWWWW

2 s
Frecuency (GHz)

Range (GHiz) REUI/UBU Ref/Attn De s f¥oups/fode Fosition Range (GHiz)
5,08 HC-6d8) /30K  87/D i GRS Auto BB HAKH B-360ceqe H | 5:6.15-18

REW/UEU Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode P
10 57/E PEA 9 C-6cB)/30k  B1/B PERK/Pur WA
3:5.86-6.15 1H(-6dB) /38K @/0 P GRMS)  Auto SBal HAKH B-360degs H

e osition
" r vg@RUS)  Auto 18k 0-36dege H

ose | _HARM 5745 22 22 24 24.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

UL Fremont,5m Choamber B 18 Sep 2815 18:51:208

"
Rodicted Emissions 3-Meters

- Project Number: 15021533
18 Client:Truepath Wireless

Config{EUT w/ Power Supply + router
Mode:Cose 1 5745

95 Tested by:J. Hsu

85

Pec

e mit CdBulU/m?

75

IN Non-Restricted

65

C(dBulU/m)

Avg Limit (dBuU/m)

55

45

35

Frequency (GHz)

Ronge (GHz) REW/UBN  Ref/Alin Det/Avg Tpe Pl toups/fade FPosition Range (61z) RBWURH  Ref/Atin  Det/fvg Type Susep Pt #5ups/fode Position

ose | HARM 5745 22 22 24 24 DAT 36915 16 Jun 2815 Rev 8.5 24 Jun 2015
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbi/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

1 *1.125 40.79 Pk 27.8 -35.4 33.19 - - 74 -40.81 - - 0-360 101 A

2 *1.267 43.05 Pk 29.1 -35.9 36.25 - - 74 -37.75 - - 0-360 101 A

3 *1.35 42.85 Pk 29.4 -35 37.25 - - 74 -36.75 - - 0-360 199 \

6 *11.064 28.49 Pk 37.8 -25.3 40.99 - - 74 -33.01 - - 0-360 101 H

4 1.868 45.16 Pk 315 -34.9 41.76 - - - - 68.2 -26.44 0-360 199 A

5 2.459 38.13 Pk 323 -34.3 36.13 - - - - 68.2 -32.07 0-360 199 H
*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
*1.125 43.36 PK-U 27.8 -35.4 35.76 - - 74 -38.24 1 101 A
*1.125 323 ADR 27.8 -35.4 24.7 54 -29.3 - - 1 101 \%
*1.266 45.18 PK-U 29.1 -35.9 38.38 - - 74 -35.62 1 101 A
*1.267 34.61 ADR 29.1 -35.9 27.81 54 -26.19 - 1 101 A
*1.35 45.07 PK-U 29.4 -35 39.47 - - 74 -34.53 7 145 A
*1.35 36.91 ADR 29.4 -35 31.31 54 -22.69 - 7 145 \%
*11.063 37.04 PK-U 37.8 -25.3 49.54 - - 74 -24.46 7 145 H
*11.062 25.33 ADR 37.8 -25.3 37.83 54 -16.17 7 145 H
1.867 31.05 ADR 315 -34.9 27.65 - - 7 145 \%
1.869 42.99 PK-U 315 -349 39.59 - - - - 68.2 -28.61 7 145 A
2.46 31.33 ADR 323 -34.3 29.33 - - 1 101 H
2.461 42.72 PK-U 323 -34.3 40.72 - - - - 68.2 -27.48 1 101 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

MID CHANNEL HORIZONTAL PLOT

~UL Fremont,5m Chomber B 11 Sep 2B15 08:46:02
Rodioted Emissions 3-Meters

= Project| Nunber: 15021533

18 Client:Truepath Wire less

ConfigiEUT w/ Power Supply + router

Mode:Cose | 5785
35 Tested foy:iJ. Heu

"

85

Peak Limit (dBulU/m
75

UNIT Non-Restricted (dB

65

(dBul/m)

Avg Limit (dBulU/m)
55 -

45

35

[N, o

10
Frequency (GHz)

Ronge (6fiz) REWUBN  Ref/Aiin Det/Avg Tupe Sesep Pl tups/fade Position Range (6iiz) ROWURH  FRef/Atin  Det/fvg Type Sucep Pte #5ups/fode Position
1:1-5.08 NG-6dB)/3Bk  87/B  PEAK/Pur Avg(RMS)  [SGnsecCAuto) BB NAKH B-360ckge H | 5:6.15-18 NC6BI/30k B/ PERK/Fur Rvg@RHS)  dSdneecAuto) 18k HAKA 6-360dege H
3:5.08-6.15 NG-6dB) /38 1BT/I8  PEAK/Pur Avg(RNS)  dlnsec(futc) 50B1  NEXH 8-360deg H

FCC Part{5C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

MID CHANNEL VERTICAL PLOT

~UL Fremont,S5m Chomber B 11 Sep 2815

"
Radicted Emissions 3-Meters

. Project Number: 15021533
Client: Truepath Wireless

Config:ZUT u/ Pouer Supply + router

Mode:Cose 1 5785

g5 Tested oy:J. Hsu

85

Peak Limit CdBul/m

75

Non-Restricted ¢

65

(dBulU/m)

Avg Limit (dBulU/m)
55 -

45

35

14
Frequency (GHz)

Range (Griz) RE/UBU Ref/Attn Det/Avg Tupe Suaep Pis #swps/Mode FPosition Range (GHiz) REW/UEU Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode Fosition

FCC Port!SC 56Hz UNII RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbi/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
5 *3.794 36.08 Pk 333 -32.9 36.48 - - 74 -37.52 - - 0-360 199 H
1 *1.125 41.65 Pk 27.8 -35.4 34.05 - - 74 -39.95 - - 0-360 199 A
2 *1.267 44.17 Pk 29.1 -35.9 37.37 - - 74 -36.63 - - 0-360 101 \
3 *135 44.44 Pk 29.4 -35 38.84 - - 74 -35.16 - - 0-360 199 A
6 *11.566 31.15 Pk 38.4 -24.6 44.95 - - 74 -29.05 - - 0-360 200 H
4 18 39.49 Pk 30.7 -35.1 35.09 - - - - 68.2 -33.11 0-360 199 \
*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
*3.795 42.31 PK-U 333 -32.9 42.71 - - 74 -31.29 1 101 H
*3.796 31.1 ADR 333 -33 31.4 54 -22.6 - - 1 101 H
*1.125 44.01 PK-U 27.8 -35.4 36.41 - - 74 -37.59 1 101 \%
*1.125 327 ADR 27.8 -35.4 25.1 54 -28.9 - 1 101 A
*1.267 49.83 PK-U 29.1 -35.9 43.03 - - 74 -30.97 - - 212 118 A
*1.267 44.46 ADR 29.1 -35.9 37.66 54 -16.34 - - - - 212 118 \%
*1.35 46.6 PK-U 29.4 -35 41 - - 74 -33 - - 337 295 \%
*1.35 40.93 ADR 29.4 -35 35.33 54 -18.67 - - - - 337 295 A
*11.567 35.52 PK-U 38.4 -24.6 49.32 - - 74 -24.68 - - 337 295 H
*11.565 24.67 ADR 38.4 -24.6 38.47 54 -15.53 - - - - 337 295 H
1.8 45.28 PK-U 30.7 -35.1 40.88 - - - - 68.2 -27.32 337 295 A
1.8 34.92 ADR 30.7 -35.1 30.52 - 337 295 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

HIGH CHANNEL HORIZONTAL PLOT

~UL Fremont,5m Chomber B 11 Sep 2815 B9:24:83
Radwat,ed Emissions 3-Meters

"

195 Project| Number : 15021533
Client:[ruepath Wireless

Config:EUT u/ Power Supply + router

Mode:Cabe | 5835

g5 Tested by:J. Hsu

85

Limit CdBulU/m)3
75

lon-Restricted

65

(dBul/m)

Avg Limit (dBulU/m)
55

45

35

bt

2
Frequency (GHz)

Ronge (6fiz) REWUB  Ref/Attn Det/Avg Ty Sueep Pls  #oups/fode Position Range (6Hz) REWUBU  FRef/Attn  Det/fvg Type Susep Pt #5ups/Mode Position
1:1-5.88 NC-6d6) /30 87/B  PEAK/Pur Avg(RMS)  15EnsectAuto) 6081 HAXH 0-36dege H | 5:6.15-18 NC-6cB)/30k  BI/B  FERK/Fur Avg(RIS)  dSncec(uto) I8k HAXH 6-36ddege H
3:5.08-5.15 MC-6dB) /38 187/18 PEAK/Pur Avg(RMS)  dlmsac(Puto) 5031 HAKH B-360degs H

FCC Port!SC 56Hz UNII RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

HIGH CHANNEL VERTICAL PLOT
~UL Fremont,5m Chember B 11 Sep 2815 ©89:24:83

Rodioked Emissions 3-Meters

. Project Number: 15021533
Client:Truepath Uireless

Config!EUT u/ Power Supply + router

Mode:Cose | 5835

35 Tested by:J. Hsu

"

85

Limit CdBul/m)3
75

cted (4B

65

(dBul/m)

Avg Limit (dBulU/m)
55 -

45

35

10
Frequency (GHz)

Ronge (6fiz) REWUBN  Ref/Aiin Det/Avg Tupe Seep Ple  tups/fade Position Range (6iiz) ROWURH  FRef/Atin  Det/fvg Type Sucep Pts #5ups/fade Position

FCC Part{5C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 8.5 24 Jun 2815
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbi/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

1 *1.125 41.4 Pk 27.8 -35.4 33.8 - - 74 -40.2 - - 0-360 200 A

2 *1.267 41.62 Pk 29.1 -35.9 34.82 - - 74 -39.18 - - 0-360 101 A

3 *1.35 44 Pk 29.4 -35 38.4 - - 74 -35.6 - - 0-360 200 \

6 *12.288 29.61 Pk 38.6 -25.3 42.91 - - 74 -31.09 - - 0-360 101 H

4 1.8 39.45 Pk 30.7 -35.1 35.05 - - - - 68.2 -33.15 0-360 200 A

5 2.417 36.82 Pk 321 -34.5 34.42 - - - - 68.2 -33.78 0-360 101 \
*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
*1.125 43.54 PK-U 27.8 -35.4 35.94 - 74 -38.06 - - 359 101 A
*1.125 31.72 ADR 27.8 -35.4 24.12 54 -29.88 - - 359 101 \%
*1.267 45.75 PK-U 29.1 -35.9 38.95 - - 74 -35.05 - - 359 101 \%
*1.267 35.52 ADR 29.1 -35.9 28.72 54 -25.28 - 359 101 A
*1.35 48.61 PK-U 29.4 -35 43.01 - - 74 -30.99 - - 316 212 A
*1.35 44.45 ADR 29.4 -35 38.85 54 -15.15 - - - - 316 212 \%
*12.288 36 PK-U 38.6 -25.3 493 - - 74 -24.7 - - 316 212 H
*12.289 24.81 ADR 38.6 -25.3 38.11 54 -15.89 - - - - 316 212 H
1.8 44.68 PK-U 30.7 -35.1 40.28 - - - - 68.2 -27.92 316 212 A
1.8 34.86 ADR 30.7 -35.1 30.46 - - - - - - 316 212 A
2.415 43.17 PK-U 321 -34.5 40.77 - - - - 68.2 -27.43 316 212 A
2417 31.48 ADR 321 -34.5 29.08 - 316 212 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average

Page 66 of 91

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

14. TRANSMITTER ABOVE 1 GHz CASE 2

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

Reference to KDB 789033 UNII part H) 6) d) Method VB:

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor to the reading offset for
average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

14.1.

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

TX ABOVE 1 GHz OFDM MODE IN THE 5.8 GHz BAND

UL Fremont,5m Chomber B

9 Sep 2015

16:49: 31

[

185

Roadigted Emissions 3-Meters
Project] Number: 15021533

95

Client{Truepath Uireless
ConfigiEUT w/ Power supply + router
Mode:Cgse 5 5745/5765 16 14 18 18

Tested |by:J. Heu

85

Peak Limit C(dBulU/m)

75

INIT Non-Rest

(dBul/m)

Avg Limit (dBuU/m)

. k@m$uju“wwkJﬁtﬁw%ww«wﬂ4wyuk

M

Frequency (GHz)

18

Range (6Hz) REU/UBH
1:1-5.08 1HC-6dB) /38
3:5.08-6.15 1H(-6dB) /3

Ref/Attn Det/Avg Type
87/8 PEAK/Piar AvgCRMS

187/18 PEAK/Pur AvgCRIS

Pis  #5ups/Hode
uto) 6631 KA

Fosition
B-360cege H

HAKH
HeXH 0-360dege H

Range (GHz)

RB/UBU Ref/Attn  Det/Avg Type s
MC-6B)/30k  B1/8 PEAK/Pir Avg(RMS) 454

Fte 45ups/Mode  Foe
Auto) 18k

ition
HAKH 6-36dege H

FCC Port!SC 56Hz UNIT RSE.TST 38915 {6 Jun 2815

Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

UL Fremont,S5m Chomber B

9 Sep 2815

16:49: 31

[

Radiated Emissions 3-Meters
Project Number:15U21533

185

95

Client{Truepath Wireless
ConfigiEUT w/ Power supply + router
Mode:Cose 5 5745/5765 16 14 18 18

85

Tested by:J. Hsu

Peok Limit (dBul/m)

75

UNIT Nor

Restricted (dBu

J

65

(dBul/m)

Avg Limit (dBulU/m)
55 =

45

35

Frequency (GHz)

Ronge (612) REU/UBU  Ref/Attn Det/Avg Tuype

Pls #3wps/Mode FPosition

Range (6z) RBWUBW  Ref/Atn  Det/Avg Type

Pt #5ups/Mode Position

FCC Parti5C 56Hz UNIT RSE.TST 38915 16 Jun 2815
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbi/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

1 *1.267 43.14 Pk 29.1 -35.9 36.34 - - 74 -37.66 - - 0-360 102 A

2 *135 47.88 Pk 29.4 -35 42.28 - - 74 -31.72 - - 0-360 200 A

5 *7.261 30.45 Pk 353 -28.2 37.55 - - 74 -36.45 - - 0-360 199 H

6 *11.078 28.53 Pk 37.8 -25.4 40.93 - - 74 -33.07 - - 0-360 101 A

3 1.8 39.97 Pk 30.7 -35.1 35.57 - - - - 68.2 -32.63 0-360 200 A

4 2.431 40.51 Pk 322 -34.4 38.31 - - - - 68.2 -29.89 0-360 200 H
*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
*1.266 45.45 PK-U 29.1 -35.9 38.65 - - 74 -35.35 - - 360 101 A
*1.267 35.2 ADR 29.1 -35.9 28.4 54 -25.6 - - 360 101 A
*1.35 52.16 PK-U 29.4 -35 46.56 - - 74 -27.44 - - 281 193 \%
*1.35 49.28 ADR 29.4 -35 43.68 54 -10.32 - - - - 281 193 A
*7.261 39 PK-U 353 -28.1 46.2 - - 74 -27.8 - - 281 193 H
*7.263 27.65 ADR 353 -28.2 34.75 54 -19.25 - - - - 281 193 H
*11.077 36.51 PK-U 37.8 -25.4 48.91 - - 74 -25.09 - - 281 193 \%
*11.078 25.26 ADR 37.8 -25.4 37.66 54 -16.34 - - - - 281 193 A
1.8 43.79 PK-U 30.7 -35.1 39.39 - - - - 68.2 -28.81 281 193 A
1.8 32.58 ADR 30.7 -35.1 28.18 - - 281 193 A
243 43.47 PK-U 32.2 -34.4 41.27 - - - - 68.2 -26.93 360 101 H
243 31.41 ADR 32.2 -34.4 29.21 - 360 101 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

MID CHANNEL HORIZONTAL PLOT

UL Fremont,5m Chomber B 25 Sep 2815 14:08:45

"

Radigted Emissions 3-Meters

- Pro ject] Number; 15021533

10 ClientiTruepath Wireless

ConfigiEUT w/ Router + Power supply
Mode:Cose 5 5785

95 Tested by:J. HSu

85

Peak Limit C(dBul/m)
75

INIT Non-Restrictec

65

(dBul/m)

Avg Limit (dBul/m)
55

45

35]

18
Frequency (GHz)

Range (GHz) REU/1 Ref/Attn Det/Avg Type Suzep Pts #sups/Mode FPosition Range (GHz) RB/UB Ref/Attn  Det/Avg Type Sueep Pts #3ups/Mode Fosition
1:1-5.18 MC-6dB) /38K 87/B PEAK/Pir Avg(RNS)  1SGnsec(Auto) 6831 WAXH B-360deqs H | 5:6.15718 MC-6B)/30  B1/B FEAK/Pir Avg(RIS)  dSdnssc(Auto) 18k MAKH 8-368degs H
315.88-6.15 1H(-6d8) 167/18 PEAK/Pur Avg(RHS)  dlnsec(Puto) 5031 HAXH B-360cege H

FCC Port!SC 56Hz UNIT RSE.TST 38915 {6 Jun 2815 Rev 9.5 24 Jun 2815

MID CHANNEL VERTICAL PLOT

UL Fremont,S5m Chomber B 25 Sep 2815 14:88:45

1
Radiated Emissions 3-Meters

Project! Number: 15021533
Client:Truepath Wireless

ConfigiEUT u/ Router + Power supply
Mode:Coze 5 5785

95 Tested by:J. HSu

185

85

Peok Limit (dBul/m)
75

UNIT Non-Restricted (dBulU/m)

65

(dBul/m)

Avg Limit (dBulU/m)
55 =

45

35

@
Frequency (GHz)

Ronge (612) REU/UBU  Ref/Attn Det/Avg Tuype Sweep Pls taups/fade Position Range (6z) RBWUBW  Ref/Atn  Det/Avg Type Sueep Pt #5ups/Mode Position

FCC Parti5C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 8.5 24 Jun 2815

Page 70 of 91

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbi/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

4 *3.702 34.57 Pk 33.6 -32.8 35.37 - - 74 -38.63 - - 0-360 101 H

1 *1.267 41.47 Pk 29.1 -35.9 34.67 - - 74 -39.33 - - 0-360 101 A

2 *135 43.16 Pk 29.4 -35 37.56 - - 74 -36.44 - - 0-360 199 \

6 *11.671 27.44 Pk 385 -25.1 40.84 - - 74 -33.16 - - 0-360 200 H

5 *11.237 28.06 Pk 379 -25.3 40.66 - - 74 -33.34 - - 0-360 101 A

3 18 39.55 Pk 30.7 -35.1 35.15 - - - - 68.2 -33.05 0-360 199 H
*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNIINon- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
*1.267 45.63 PK-U 29.1 -35.9 38.83 - - 74 -35.17 - - 0 101 A
*1.267 36.46 ADR 29.1 -35.9 29.66 54 -24.34 - - 0 101 A
*1.35 46.65 PK-U 29.4 -35 41.05 - - 74 -32.95 - - 101 164 \%
*1.35 40.37 ADR 29.4 -35 34.77 54 -19.23 - 101 164 A
*11.672 35.52 PK-U 385 -25.1 48.92 - - 74 -25.08 - - 101 164 H
*11.671 24.62 ADR 385 -25.1 38.02 54 -15.98 - - - - 101 164 H
*11.237 35.86 PK-U 379 -25.3 48.46 - - 74 -25.54 - - 101 164 \%
*11.235 24.63 ADR 379 -25.3 37.23 54 -16.77 - - 101 164 A
1.799 43.64 PK-U 30.7 -35.1 39.24 - - - - 68.2 -28.96 0 101 H
1.8 32.27 ADR 30.7 -35.1 27.87 - 0 101 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

HIGH CHANNEL HORIZONTAL PLOT

UL Fremont,5m Chomber B

18 Sep 2815 18:06:48

"

Rodioted Emissions 3-Meters
ProjectfNumber: 15021533

185

95

Client:[ruepath Uireless
Config:EUT w/ Power Supply + router
Mode:Cage 5 5815/5835 Pwr 16 14 18 18

Tested Hsu

85

yJ

Peak Limit C(dBul/m)

75

INIT Non-Restrictec

65

(dBul/m)

Avg Limit (dBul/m)
55

45

35LﬁwyﬂwLﬂJﬁﬂb\HMwmhwwwmihdﬂwum-~JM#quww

Y,

18
Frequency (GHz)

B/
1H(-6dB) /3
1M(-64B:

Range (GHz) Ref/Attn Det/Avg Type
1-5.08 87/8 PEAK/Pir AvgCRHS)
PEAK/Pur: AvgRS)

Sue
15Bnsec(Aute) BEAI  HF
Hnsec(Puto) 5631 HAKH

1

315.08-65.15 187/18

Pts #sups/Mode FPosition
X B-3

Range (GHz) REL/UBY
5:6.15-18 1HC-60B) /38K

Ref/Attn  Det/Avg Type Sueep
87/8 PEAK/Pir Avg(RMS)  45dnsec(Auto)

36adegs H
B-360cege H

Fte 45ups/Mode Foeition
I8k MAXH 36

8-368degs H

FCC Port!SC 56Hz UNIT RSE.TST 38915 {6 Jun 2815

Rev 9.5 24 Jun 2815

HIGH CHANNEL VERTICAL PLOT

UL Fremont,S5m Chomber B

18 Sep

2815

10:06:48

[

185

Radiated Emissions 3-Meters
Project Number: 15021533

95

Client: Truepath Uireless

85

Tested by:J

ConfigiEUT w/ Power Suppl
Mode:Case 5 581

pely + router
5/5835 Pur 16 14 18 18

Hsu

Peok Limit (dBul/m)
75

UNIT Non-Rest

icted

65

(dBul/m)

Avg Limit (dBuU/md

55

45

35

Frequency (GHz)

18

Ronge (612) REU/UBU  Ref/Attn Det/Avg Tuype

Pls #3wps/Mode FPosition

Range (GHz) RBM/AUB

Ref/Attn  Det/Avg Type Sueep Pt #5ups/Mode Position

FCC Parti5C 56Hz UNIT RSE.TST 38915 16 Jun 2815
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/ChI/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
1 *1.174 46.8 Pk 283 -35.4 39.7 - - 74 -34.3 - - 0-360 101 H
2 *1.267 45.82 Pk 29.1 -35.9 39.02 - - 74 -34.98 - - 0-360 101 \
3 *135 43.27 Pk 29.4 -35 37.67 - - 74 -36.33 - - 0-360 199 \
6 *2.803 45.25 Pk 326 -34 43.85 - - 74 -30.15 - - 0-360 199 \
7 *3.339 41.53 Pk 329 -33 41.43 - - 74 -32.57 - - 0-360 199 \
4 1.762 48.56 Pk 30.4 -34.8 44.16 - - 68.2 -24.04 0-360 199 \
5 2.068 45.19 Pk 32 -34.7 42.49 - - - - 68.2 -25.71 0-360 199 \
*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuVv/m)
*1.175 43.95 PK-U 283 -35.4 36.85 - - 74 -37.15 - - 21 391 H
*1.172 31.67 ADR 28.2 -35.4 24.47 54 -29.53 - 21 391 H
*1.267 44.19 PK-U 29.1 -35.9 37.39 - - 74 -36.61 - - 21 391 A
*1.267 33.15 ADR 29.1 -35.9 26.35 54 -27.65 - - - - 21 391 \%
*1.35 45.29 PK-U 29.4 -35 39.69 - - 74 -34.31 - - 112 257 \%
*1.35 36.82 ADR 29.4 -35 31.22 54 -22.78 - - 112 257 A
*2.803 43.25 PK-U 326 -34 41.85 - - 74 -32.15 - - 112 257 A
*2.803 31.2 ADR 32,6 -34 29.8 54 -24.2 - - - - 112 257 A
*3.338 42.56 PK-U 329 -33 42.46 - - 74 -31.54 - - 112 257 \%
*3.338 30.34 ADR 329 -33 30.24 54 -23.76 - - 112 257 A
1.761 42.86 PK-U 30.3 -34.8 38.36 - - - - 68.2 -29.84 112 257 A
1.761 31.16 ADR 30.4 -34.8 26.76 - - 112 257 \%
2.066 44.64 PK-U 32 -34.7 41.94 - - - - 68.2 -26.26 112 257 \%
2.069 31.69 ADR 32 -34.7 28.99 - - - - - - 112 257 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

15. TRANSMITTER ABOVE 1 GHz CASE 3 SISO

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

Reference to KDB 789033 UNII part H) 6) d) Method VB:

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor to the reading offset for
average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

15.1. TX ABOVE 1 GHz OFDM MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

~UL Fremont,5m Chomber B

11 Sep 20

15 18:16:60

"

185

Rodioted Emissions 3-Meters
Project Number:15U21533

Client{Truepath Uireless
ConfigiEUT u/ Power Supply + router
Mode:Cdee 7 5745 Pur 22

95

85

Tested |by:J. Hsu

Peak Limit C(dBulU/m)

75

UNIT Non-Restricted

65

(dBul/m)

Avg Limit (dBulU/m)
55 -

45

35

PICIPTY IVa

25

2
Frequency (GHz)

18

Range (6Hz)
1:1-5.08 1H(=6dB) /38K
3:5.88-6 M-6d8) 38k 187/18

REWUBN  Ref/Aitn Det/Avg Tupe
87/8 PEAK/Pur q[:M§

PERK/ Pur

RBW/UBU
THC-608) /30K

Range (6tiz)

Ref/fttn  Det/Avg Type
5:6.15-18 B/B  FERK/Fir

Sucep Pts
gRHS)  d5dnser(Auto) |8k

H5ups/tiade  Fosition
WAk 6-360dege H

FCC Part{5C 56Hz UNIT RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

~UL Fremont,S5m Chomber B

11 Sep 2815

1@:16:808

"

185

Roadioted Emissions 3-Meters
Project Number:15U21533

95

ClientiTruepath Wireless
ConfigiEUT u/ Power Supply + router
Mode:Cese 7 5745 Pur 22

85

Tested by:J. Heu

75

65

(dBulU/m)

Avg Limit (dBulU/m)
55 N

45

35

Frequency (GHz)

Range (Griz) REI/UBU Ref/Attn Det/Avg Tupe

Fls #5ups/fade FPosition

Range (GHiz) REW/UEU Ref/Attn  Det/Avg Type ueey Pts

#5upe/Made  FPosition

FCC Port!SC 56Hz UNII RSE.TST 38915 16 Jun 2815

v 9.5 24 Jun 2815
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/ChI/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

6 *2.846 34.1 Pk 326 -33.7 33 - - 74 -41 - - 0-360 101 H

1 *1.125 41.12 Pk 27.8 -35.4 33.52 - - 74 -40.48 - - 0-360 200 \

2 *1.267 41.89 Pk 29.1 -35.9 35.09 - - 74 -38.91 - - 0-360 101 \

3 *1.333 40.27 Pk 29.4 -35.2 34.47 - - 74 -39.53 - - 0-360 101 \

4 *135 43.77 Pk 29.4 -35 38.17 - - 74 -35.83 - - 0-360 101 \

5 18 38.39 Pk 30.7 -35.1 33.99 - - - - 68.2 -34.21 0-360 101 \
*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) Restricted (dB) (Degs) (cm)

(dBuv) (dBuV/m) (dBuV/m)

*2.847 42.58 PK-U 326 -33.7 41.48 - - 74 -32.52 - - 360 101 H
*2.847 30.98 ADR 32,6 -33.7 29.88 54 -24.12 - - 360 101 H
*1.125 46.05 PK-U 27.8 -35.4 38.45 - - 74 -35.55 - - 140 213 \%
*1.125 38.16 ADR 27.8 -35.4 30.56 54 -23.44 - 140 213 A
*1.267 47.71 PK-U 29.1 -35.9 40.91 - - 74 -33.09 - - 217 118 A
*1.267 40.9 ADR 29.1 -35.9 34.1 54 -19.9 - - - - 217 118 \%
*1.333 46.96 PK-U 29.4 -35.2 41.16 - - 74 -32.84 - - 222 103 A
*1.333 39.57 ADR 29.4 -35.2 33.77 54 -20.23 - 222 103 A
*1.333 46.41 PK-U 29.4 -35.2 40.61 - - 74 -33.39 - - 220 108 A
*1.333 39.34 ADR 29.4 -35.2 33.54 54 -20.46 - - - 220 108 A

1.8 44.13 PK-U 30.7 -35.1 39.73 - - - - 68.2 -28.47 220 108 A

1.8 331 ADR 30.7 -35.1 28.7 - 220 108 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

MID CHANNEL HORIZONTAL PLOT

UL Fremont,5m Chomber B 25 Sep 2815 14:32:51

"

Rodicted Emissions 3-Meters

185 Project] Number : 15021533
Clienti|Truepath Wireless

ConfigiEUT w/ Router + Pouer supply

Mode:Cope 7 5785

95 Tested py:J. HSu

85

Peak Limit C(dBul/m)
75

INIT Non-Restrictec

65

(dBul/m)

Avg Limit (dBul/m)
55

45

35]

4
A g4
)Mwwbﬁwwwkfufm*vuww*““wmh

18
Frequency (GHz)

Range (GHz) REU/1 Ref/Attn Det/Avg Type Suzep Pts #sups/Mode FPosition Range (GHz) RB/UB Ref/Attn  Det/Avg Type Sueep Pts #3ups/Mode Fosition
1:1-5.18 MC-6dB) /38K 87/B PEAK/Pir Avg(RNS)  1SGnsec(Auto) 6831 WAXH B-360deqs H | 5:6.15718 MC-6B)/30  B1/B FEAK/Pir Avg(RIS)  dSdnssc(Auto) 18k MAKH 8-368degs H
315.88-6.15 1H(-6d8) 167/18 PEAK/Pur Avg(RHS)  dlnsec(Puto) 5031 HAXH B-360cege H

FCC Port!SC 56Hz UNIT RSE.TST 38915 {6 Jun 2815 Rev 9.5 24 Jun 2815

MID CHANNEL VERTICAL PLOT

UL Fremont,S5m Chomber B 25 Sep 2815 14:32:51

1
Radicted Emissions 3-Meters

Project Number: 15021533
Client:Truepath Wireless

Configi=UT w/ Router + Power supply
Mode:Cose 7 5785

95 Tested oy:J. HSu

185

85

Peok Limit (dBul/m)
75

UNIT Non-Restricted

65

(dBul/m)

Avg Limit (dBulU/m)
55 =

45

35

@
Frequency (GHz)

Ronge (612) REU/UBU  Ref/Attn Det/Avg Tuype Sweep Pls taups/fade Position Range (6z) RBWUBW  Ref/Atn  Det/Avg Type Sueep Pt #5ups/Mode Position

FCC Parti5C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 8.5 24 Jun 2815
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbi/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

1 *1.125 38.88 Pk 27.8 -35.4 31.28 - - 74 -42.72 - - 0-360 199 A

2 *1.267 41.6 Pk 29.1 -35.9 34.8 - - 74 -39.2 - - 0-360 101 A

3 *135 43.87 Pk 29.4 -35 38.27 - - 74 -35.73 - - 0-360 199 \

5 *8.147 31.05 Pk 35.7 -28.9 37.85 - - 74 -36.15 - - 0-360 101 H

6 *11.568 30.81 Pk 38.4 -24.6 44.61 - - 74 -29.39 - - 0-360 199 H

4 2.302 36 Pk 316 -33.9 33.7 - - - - 68.2 -34.5 0-360 101 H
*

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNIINon- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
*1.125 44.57 PK-U 27.8 -35.4 36.97 - - 74 -37.03 - - 1 101 A
*1.125 34.16 ADR 27.8 -35.4 26.56 54 -27.44 - - 1 101 \%
*1.266 47.49 PK-U 29.1 -35.9 40.69 - - 74 -33.31 - - 276 132 A
*1.267 40.51 ADR 29.1 -35.9 33.71 54 -20.29 - 276 132 A
*1.35 47.41 PK-U 29.4 -35 41.81 - - 74 -32.19 - - 103 161 A
*1.35 42.1 ADR 29.4 -35 36.5 54 -17.5 - - - - 103 161 \%
*8.148 39.64 PK-U 35.7 -28.9 46.44 - - 74 -27.56 - - 103 161 H
*8.147 28.15 ADR 357 -28.9 34.95 54 -19.05 - - - - 103 161 H
*11.57 36.39 PK-U 38.4 -24.6 50.19 - - 74 -23.81 - - 103 161 H
*11.569 25.39 ADR 38.4 -24.6 39.19 54 -14.81 - - 103 161 H
2301 42.58 PK-U 315 -33.9 40.18 - - - - 68.2 -28.02 1 101 H
2.302 31.12 ADR 316 -33.9 28.82 - 1 101 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average

Page 78 of 91

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015
IC ID: ZJ3-TPWLR58C1

HIGH CHANNEL HORIZONTAL PLOT

~UL Fremont,5m Chomber B i

Sep 2815 11:42:48

Rodioted Emissions 3-Meters
Project| Number: 15021533

Client:[ruepath Uireless
Config!EUT u/ Power Supply + router
Mode:Case 7 5835 Pwr 22

35 Tested by:J. Heu

"

185

85

Peak Limit (dBulU/m

75

UNIT Non-Restricted (dB

65

(dBul/m)

Avg Limit (dBulU/m)
T -~
45

:LJMM;L/M}u%wdﬁﬁﬂwwmwv“”’”Lﬂrw«

10
Frequency (GHz)

REU/UGY
1H(=6dB) /38K
1H(-6dB) /3K

RBW/UBU

Ronge (6fiz)
5.8 1HC-65)/30k

1-5.0

Ref/Attn
1 87/8
3:5.88-6.15

Det/fvg Type Sesep Pl tups/fade Position
PEAK/Pur Avg(RMS)  15BnsecCfuto) 6BA1  HAXH 6-360degs H | 5
PEAK/Pur Avg(RNS)  4lmssc(futo) 5681  MAXH B-369degs H

Range (6iiz) Ref/fttn  Det/Avg Type Sucep Pte #5ups/fode Position
6.15-18 B1/B  FEK/Pir Ag(RMS)  d5dnsec(iuto) I8k HAKH 6-360dege H
167/18

FCC Part{5C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

HIGH CHANNEL VERTICAL PLOT

~UL Fremont,S5m Chomber B 11

Sep 2815 f1:42:48

"

185

Roadioted Emissions 3-Meters
Project Number:15U21533

Client:Truepath Wireless
Config:EUT u/ Power Supply + router
Mode:Case 7 5835 Pur 22

g5 Tested by:J. Hsu

85

Peak Limit CdBul/m

75

Non-Restricted ¢

65

(dBulU/m)

Avg Limit (dBulU/m)
55 -

45

35

14
Frequency (GHz)

Range (Griz) REI/UBU Ref/Attn Det/Avg Tupe Suaep Pis #sups/Mode FPosition Range (GHiz) REW/UEU Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode Position

FCC Port!SC 56Hz UNII RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbi/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
1 *1.125 41.65 Pk 27.8 -35.4 34.05 - - 74 -39.95 - - 0-360 200 H
2 *1.267 41.46 Pk 29.1 -35.9 34.66 - - 74 -39.34 - - 0-360 101 \
3 *1.35 42.77 Pk 29.4 -35 37.17 - - 74 -36.83 - - 0-360 101 \
5 *11.199 29.57 Pk 37.8 -25.7 41.67 - - 74 -32.33 - - 0-360 101 H
6 *11.6 28.21 Pk 38.4 -24.7 41.91 - - 74 -32.09 - - 0-360 101 H
4 18 39.07 Pk 30.7 -35.1 34.67 - - 68.2 -33.53 0-360 200 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
*1.125 43.99 PK-U 27.8 -35.4 36.39 - - 74 -37.61 - - 198 362 H
*1.125 34.52 ADR 27.8 -35.4 26.92 54 -27.08 - - - - 198 362 H
*1.267 48.04 PK-U 29.1 -35.9 41.24 - 74 -32.76 - - 215 107 A
*1.267 41.43 ADR 29.1 -35.9 34.63 54 -19.37 - - 215 107 A
*1.35 49.52 PK-U 29.4 -35 43.92 - - 74 -30.08 - - 315 176 \%
*1.35 45.7 ADR 29.4 -35 40.1 54 -13.9 - - 315 176 \%
*11.2 35.88 PK-U 37.8 -25.6 48.08 - - 74 -25.92 - - 315 176 H
*11.199 25 ADR 37.8 -25.7 37.1 54 -16.9 - - - - 315 176 H
*11.599 35.92 PK-U 38.4 -24.7 49.62 - - 74 -24.38 - - 315 176 H
*11.598 24.54 ADR 38.4 -24.7 38.24 54 -15.76 - - - - 315 176 H
1.8 45.24 PK-U 30.7 -35.1 40.84 - - - - 68.2 -27.36 315 176 A
1.8 36.42 ADR 30.7 -35.1 32.02 - - - - - - 315 176 A

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

16. WORST-CASE BELOW 1 GHz (in the 5.8 GHz Band)

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

9:UL Fremont,5m Chomber B 9 Sep 2815 15:42:33
Radioted Emissions - 3 Meters
- Project Number: 15021533
8 Client: Truepath Wireless
Config:EUT w/ Power supply + router
Mode:Be low 1GHz
75 Tested by:J. Hsu
6|:
55
rE‘ ’_
~
> 45 o .
5 UPRTCimi T Tagavus7m)
@ I
o
3‘:
; f\ i
5 WWL'“ ¥ il b
2 ) \ WW
TR Y VY AN s TV
Ve W d “
5
38 186 189688
Frequency (MHz)
Range () REU/UBU  Ref/Atin Det/fvg Tupe Swesp Pl ¥owps/lode Position Rarge () RGBS Ref/Attn  Det/Avg Tupe Sweep P ¥oups/fode Pozltion
1:30-28 128k(-6B)/1H  G7/18 PEAK/LogPur-Vides lnsec(hute) 401  MAXH B-360degs H | 3:280-1000 128K(6B/IN /18 PERK/Logfar-Videa  Jnsec(uto) 8081 HAXH 8-360dege H
FCC Part 15 Subpart C 38-1888MHz ST 38915 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

9:UL Fremont,5m Chomber B 9 Sep 2815 15:42:33
Rodioted Emissions - 3 Meters
- Project Number: 15U21533
8 Client: Truepath UWireless
Canfig:EUT u/ Power supply + router
Mode:Below 1GHz
75 Tested by:J. Hsu
6:
55
/_E\ ’_
S
3 ADp PR T BT f 5
3 ) %
35 g i
J \
‘ . YEkdh A \
o5 “ Py \f \ LN | casmetl
{ LY ) vy i
AT IRV VA .~‘““M A\ A vlm A bl
L \ ¥ o\ 4 “’l y
15 ks ] :'“’ ML e M
v i oy -
5
308 186 189688
Frequency (MHz)
Range () REUABN  Ref/Miin  Uet/Avg Tupe Sueop Pis  Fops/ode Position Range () REWABI  Ref/Attn  Det/Avg Tupe Swep  Pho Foups/lode  Position
) 128k (681 ) PEAK/LogPur-Video  fnsec HeX B-360dkg fe k(685 K/ ogPar-i uto) 8081 HAY degs U
FCC Part 15 Subpart C 38-1088MHz TST 38915 15 Jul 2814 Rev 9.5 24 Jun 2815 | |

Page 82 of 91

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

Below 1G Data

Trace Markers

Marker Frequency Meter Det AF T243 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 66.635 53.03 Pk 7.9 -28.5 32.43 40 -7.57 0-360 101 \
1 79.98 54 Pk 7.5 -28.4 33.1 40 -6.9 0-360 199 H
2 102.59 49.11 Pk 11 -28.1 32.01 43.52 -11.51 0-360 299 H
3 184.615 45.3 Pk 11.2 -27.2 29.3 43.52 -14.22 0-360 199 H
5 710.5 46.12 Pk 20.4 -25.2 41.32 46.02 -4.7 0-360 101 Vv
6 866.6 42.07 Pk 21.9 -24.1 39.87 46.02 -6.15 0-360 101 Vv

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T243 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
711.0003 22.66 Qp 20.4 -25.3 17.76 46.02 -28.26 200 278 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Qp - Quasi-Peak detector
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

17. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015
FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1

6 WORST EMISSIONS

HBZUL Fremont, CA CE Room 17 Sep 2B15 B9:13:31
Conducted RFI Uoltage
Project No: 15021533
92 Client Nome:Truspath Wireless
Model /Device:EUT + Router + Loptop + Power
Test Uolt/Freq:128U/66BH=
g2 Test By:J. Hsu
72
:‘ 62 :
i
C
3 5285\\ CFR-- 47 Rart 1 5Lt B-Awrg
3 2 \ T 9
S 42 12N A\/ % ° T /
32 \A(ﬂ\/ \ [\ /\ﬂ (\M ﬂﬁnﬂf\ ) SIEITENE SR RT IR 103 TN ™ %
V ¥ w i E .‘ i I f
R L st
o3 f\\ . [ (o b M, A
o h g
Wt
15 1 18 38
Frequency (MHz)
Range (HHz) REL/UB Ref/Attn  Det/Avg Mode Susep Fte  #5u]  Range (MHz) CEOED Ref/Attn Det/Avg Mode Suep Fte  #Supe/l
1:.15-38 Ik (-6l )./~ 82718 Ph/Av Is/4.5kfz 6635 1/
FCCI5 CE Closs B 150kHz-38MHz Stepping.TST | 14 May 2815 Rev 9.5 26 Moy 2815

LINE 1 RESULTS

Range 1: Line-L1.15 - 30MHz

Marker Frequency Meter Det T24 1L L1 LC Cables Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading 183 Reading Part 15 (dB) Part 15 (dB)
(dBuV) dBuV Class B QP Class B
Avg

1 .195 55.42 Pk 1 0 56.42 63.82 -7.4 - -
2 .1905 42.94 Av 1 0 43.94 - - 54.01 -10.07
3 .7665 42.44 Pk 3 0 42.74 56 -13.26 - -
4 744 31.01 Av 3 0 31.31 - - 46 -14.69
5 1.248 41.9 Pk .2 0 42.1 56 -13.9 - -
6 1.248 28.22 Av .2 0 28.42 - - 46 -17.58
7 1.725 40.98 Pk .2 1 41.28 56 -14.72 - -
8 1.725 27.88 Av .2 1 28.18 - - 46 -17.82
9 7.665 45.26 Pk .2 1 45.56 60 -14.44 - -
10 7.6965 29.42 Av .2 1 29.72 - - 50 -20.28

Pk - Peak detector

Av - Average detection
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REPORT NO: 15U21533-E1V2 DATE: SEPTEMBER 30, 2015

FCC ID: ZJ3-TPWLR58C1 IC ID: ZJ3-TPWLR58C1
LINE 2 PLOT
HBZUL Fremont, CA CE Room 17 Sep 2B15 B9:13:31
Conducted RFI Uo\tage
Project No: 15021533
92 Client Nome:Truspath Wireless
Model /Device:EUT + Router + Loptop + Power
Test Uolt/Freq: 128U/68Hz
g2 Test By:J. Heu
72
g‘ 62
I
o 52 CRR---47--Rarmt+15-Lla B-Awrg
> —
2 12 15
° a4zl P 1.3 i
@
32 T RV RITHR T RITR 1t Ll . B
14
@
22 |t L L Al
12
15 — 1 19 368
Frequency (MHz)
Range (MHz) REL/UBLI Ref/Attn  Det/Avg Mode Sweep Pie  #Sup Ronge (MHz) RBU/UBW Ref/Attn  Det/Avg Mode Sueep Fis  #Sups/M|
FCC15 CE Clazs B 15BkH=-3@MHz Stepping. TST | 14 May 2815 Rev 8.5 26 Moy 2615
LINE 2 RESULTS
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading 2&3 Reading Part 15 (dB) Part 15 (dB)
(dBuVv) dBuV Class B QP Class B
Avg
11 .195 55.3 Pk 1 0 56.3 63.82 -7.52 - -
12 .186 42.9 Av 11 0 44 - - 54.21 -10.21
13 2.3235 39.91 Pk .2 1 40.21 56 -15.79 - -
14 2.319 25.22 Av .2 1 25.52 - - 46 -20.48
15 8.5605 43.89 Pk .2 1 44.19 60 -15.81 - -
16 8.5425 30.6 Av .2 1 30.9 - - 50 -19.1

Pk - Peak detector

Av - Average detection
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REPORT NO: 15U21533-E1V2
FCC ID: ZJ3-TPWLR58C1

DATE: SEPTEMBER 30, 2015

IC ID: ZJ3-TPWLR58C1

18. POWER SETTING TABLE

Setpoints used to test:

Case Chain0 | Chainl | Chain2 | Chain3
1 16 14 16 16
1 (Mid) 20 18 20 20
2 16 14 18 18
2 (Mid) 26 24 28 28
3 22 22 24 24
3 (Mid) 34 34 36 36
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