Nemko

Report No.

Test Report

REP082150

Product

Name and address of the
applicant

Name and address of the
manufacturer

Model

Rating
Trademark
Serial number

Additional information

Aperio Communication Hub

ASSA ABLOY AB
Formansvagen 11,
117 43 Stockholm, Sweden

ASSA ABLOY AB
Formansvagen 11,
117 43 Stockholm, Sweden

AH40

3.5W, 8 — 24Vdc or PoE

Aperio

00124B0O01E19F615

This tested device contains IEEE802.15.4 based radio moule.

Tested according to

FCC Part 15.247

Frequency Hopping Transmitters / Digital Transmission Systems

Industry Canada RSS-247, Issue 3

Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs)

and Licence-Exempt Local Area Network (LE-LAN) Devices

Order number
Tested in period

Issue date

PRJ0O074773
2019.09.24 — 2019.09.25

Name and address of the
testing laboratory

2025.02.24
e,
CAB Number: RN
‘ Nemko FCC: NOO0001 N
ISED: NOQ470 z /\ =

Instituttveien 6

/
j / \
Kjeller, Norway Dl

TEL: +47 22 96 03 30
FAX: +47 22 96 05 50

An accredited technical test executed under the Norwegian accreditation scheme

ACCRED!TATION
TEST 033

\ O\

| a4

Ve &g TN e

Prepared by [Frode Sveinsen]

Approved by [Roy Uggerud]

information contact Nemko.

This report shall not be reproduced except in full without the written approval of Nemko. Opinions and interpretations expressed within
this report are not part of the current accreditation. This report was originally distributed electronically with digital signatures. For more

Nemko Norway

Template version: C

Nemko AS, Instituttveien 6, P.O. Box 96 Kjeller, 2027 Kjeller, Norway
TEL +47 2296 03 30 FAX +47 22 96 0550 EmAIL info@nemko.com

ENTERPRISE NUMBER NO974404532

nemko.com/no


https://5836838.app.netsuite.com/app/common/custom/custrecordentry.nl?rectype=710&id=82150

@mko

CONTENTS

1

11
1.2
13
1.4
15
1.6
1.7
1.8

2
2.1
2.2

3

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

4
5

6
6.1
6.2

TEST REPORT

Part 15.247
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1 INFORMATION

11 Test ltem

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Name ASSA ABLOY

FCC ID Y88-AH40R04

ISED ID 9504A-AH40R04

HVIN P001081348F

Model/version AH40

Serial number 00124B001E19F615

Hardware identity and/or version P001035257-000
Rev: A

Software identity and/or version FW:0.1.11

Frequency Range

2400 — 2483.5 MHz

Tunable Bands None
Number of Channels 16
Operating Modes TX and RX
Measured BW (99%) 2.57 MHz
Emission clasification F2D

Transmitter spurious, dBuV/m@3m

PK: 72.39; AV: 53.22 ((2.4835GHz)

Type of Modulation

0O-QPSK modulation with half sine shaped pulses

User Frequency Adjustment None
Conducted Output Power, Max 0.00372 W (5.71dBm)
Type of Power Supply 12vdc

Antenna Connector

Yes, RP-SMA for external antenna

Number of Antennas

1 at a time (either internal antenna or external antenna)

Internally, two crossed polarized dipoles. The two dipoles are never used
simultaneously. An external antenna as an alternative.

Diversity or Smart Antennas

No

Desktop Charger

N/A

Description of Test Item

The Aperio Hub is a Communication Hub between one or more Aperio Online Locks and an Electronic Access Control
System (EAC). Towards the Aperio locks all hubs communicate wirelessly over a proprietary IEEE802.15.4 (2.4GHz)

radio protocol. Towards the EAC system it communicates over wire using Ethernet.

Nemko Norway, Instituttveien 6, Kjeller, Norway
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1.2 Normal test condition
Temperature: 20-24°C
Relative humidity: 20 - 50 %
Normal test voltage: 12Vdc or PoE

The values are the limit registered during the test period.

1.3 Test Engineer(s)

G.Suhanthakumar

1.4 Description of modification for Modification Filing

Not applicable.

15 Family List Rational

None

1.6 Antenna Requirement

Is the antenna detachable? X Yes
If detachable, is the antenna connector non-standard? X Yes

Type of antenna connector: RP-SMA
Ref. FCC §15.203

1.7 Worst-Case Configuration and Mode

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

] No
] No

Radiated Emissions were performed with the EUT set to transmit at the channel with the highest output power as worst-

case scenario.

1.8 Comments

All measurements were done with the EUT powered with 12VDC voltage. It was checked that power variations between

85% and 115% did not have any influence on the measurements. As well 8vdc and 24Vdc.
Following ports were populated during spurious emission measurements:

- DC, PoE or Ethernet

Nemko Norway, Instituttveien 6, Kjeller, Norway
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Nemko

IC: 9504A-AH40R04

2 TEST REPORT SUMMARY

2.1 General

All measurements are tracable to national standards.

The tests were conducted for demonstrating compliance with FCC CFR 47 Part 15, paragraph 15.247 and ISED Canada
RSS-247 Issue 3 and RSS-GEN Issue 5.

Tests were performed in accordance with ANSI C63.4-2014 and and ANSI C63.10-2013.
Radiated tests were made in a semi-anechoic chamber at measuring distances of 1m, 3m and 10m.
A description of the test facility is on file with FCC and ISED.

X New Submission X Production Unit
[] Class Il Permissive Change [] Pre-production Unit
DTS Equipment Code ] Family Listing

@mko

THIS TEST REPORT APPLIES ONLY TO THE ITEM(S) AND CONFIGURATIONS TESTED.
Deviations from, additions to, or exclusions from the test specifications are described in “Summary of Test Data”.

Nemko Group authorizes the above named entity to reproduce this report provided it is reproduced in its entirety and for use by the
entity’s employees only. Any reproduction of parts of this report requires approval in writing from Nemko Group.

Any use that a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third
parties. Nemko Group accepts no responsibility for damages suffered by any third party caused by decisions made or actions based on
this report.
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2.2 Test Summary

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Name of test FCC Part 15 RSS-247 Issue 3, Result
reference RSS-GEN Issue 5
reference
Supply Voltage Variations 15.31(e) 6.11 (RSS-GEN) Complies?
Number of frequencies 15.31(m) 6.8 (RSS-GEN) Complies
Antenna Requirement 15.203 6.8 (RSS-GEN) Complies?
Power Line Conducted Emission 15.107(a) 7.2/8.8 (RSS-GEN) | Complies?
15.207(a)
99% Occupied Bandwidth N/A 6.7 (RSS-GEN) Complies
Minimum 6 dB Bandwidth 15.247(a)(2) 5.2 (1) (RSS-247) Complies
Peak Power Output 15.247(b) 5.4 (RSS-247) Complies
Power Spectral Density 15.247(e) 5.2 (2) (RSS-247) Complies
Spurious Emissions (Antenna Conducted) 15.247(c)(d) 5.5 (RSS-247) Complies
Spurious Emissions (Radiated) 15.247(c)(d) 5.5 (RSS-247) Complies
15.109(a) 7.3 (RSS-GEN)
15.209(a) 8.9 (RSS-GEN)

! The tested equipment only operates with external DC power

2 External antenna and internal Integral antenna

Nemko Norway, Instituttveien 6, Kjeller, Norway
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3 TEST RESULTS

3.1 Number of Frequencies

FCC Part 15.31 (m)
RSS-Gen 6.8

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Authorized Band:

2400 - 2483.5 MHz

Frequency band width: 83.5MHz
Low Channel: 2405MHz
Mid channel: 2440MHz
High Channel: 2480MHz

Nemko Norway, Instituttveien 6, Kjeller, Norway
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3.2 Power Line Conducted Emissions

FCC Part 15.207

ISED RSS-GEN Issue 5, Clause 7.2/ 8.8

Measurement procedure:

Test Results:

Measurement Data:

ANSI C63.4-2014 using 50 pH/50 ohms LISN

Complies

See attached plots

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Highest measured value (L1 and N): 120Vac, 60Hz with external DC power supply, model no: CPX400S

Frequency QuasiPeak | Average Limit Margin Meas. Time Bandwidth Line Filter
(MHz) (dBpv) (dBuv) | (dBuV) (dB) (ms) (kHz)
1.148 38.85 46.00 7.15 1000 9| L1 OFF
1.452 42.91 46.00 3.09 1000 9|L1 OFF
2.600 38.57 46.00 7.43 1000 9|L1 OFF
2.752 40.01 46.00 5.99 1000 9| L1 OFF
2.908 39.87 46.00 6.13 1000 9| L1 OFF
4.436 40.46 46.00 5.54 1000 9| N OFF
4.512 40.48 46.00 5.52 1000 9| N OFF
12.544 40.48 50.00 9.52 1000 9 L1 OFF
Full Spectrum
80T
70T
60.\ CFR 47 FCC Pt 15 Class B QP
N CFR 47 FCC Pt 15 Class B AV
> 50T
S
m
©
£ 401
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>
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-
307
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10t
0 + + + + +— + + + + + + +— + + 1
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3.3 Occupied Bandwidth

RSS-Gen, 6.7
ISED Canada RSS-247 Issue 3, Clause 5.1
ISED Canada RSS-GEN Issue 5, Clause 6.7

Measurement procedure: ANSI C63.10-2013 Clause 6.9.2/7.8.3

Test Results:  Complies

Measurement Data:

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Channel Frequency (MHz)

Measured 99% BW (MHz)

2405 2.56
2440 2.56
2480 2.56

See attached plots.

Requirements:

Frequency hopping systems in the 2400 - 2483.5 MHz band shall use at least 15 non-overlapping channels. No

requirements for bandwidth for this frequency band.
No requirements for Digital Transmission Systems.

No requirement for 99% BW, reported for information only.

Nemko Norway, Instituttveien 6, Kjeller, Norway
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TEST REPORT
FCC Part 15.247

Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

R MARKER 1 * RBW 30 kHz Marker 1 [T1
2.405096154 GHz VBW 100 kHz ~1.45 dBm
Ref 13.5 dBm *Att 10 dB SWT 25 ms 2.405096154 GHz
Offget 10/J5 aB OBW [2.564104564 MHz
-10
Temp |1 [T1 OHW]
-11.78 aem|EN
. 1 2.403729962 GHz
Temp |2 [T1 OHW]
m —-14.46 dBm
JA LVL
L5 40c20docd cu
- 20
A\ /j \ m -
B \ \/
- 40 /
3DB
AC
- 50
- 60
- 70
-—s0
Center 2.405 GHz 500 kHz/ Span 5 MHz

Date: 24.SEP.2019 13:36:57

99% Bandwidth , ch2405MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 30 kHz Marker 1 [T1 ]
2.439903846 GHz VBW 100 kHz -1.78 dBm
Ref 20.5 dBm *Att 10 dB SWT 25 ms 2.439903846 GHz
20 Offget 10]5 dB oBW [2.556089744 MHz

Temp |1 [T1 OHW]

-194.23 dem|EN
2.4387171949 GH=z
Temp |2 [T1 OHW]

== 1 -149.82 dBm

LVL
rPVJW!K\ 2.441274038 GH=z
L 1o L\‘M l‘I“L""J\.‘_..rx

--20

Y, Vol

—-40

—10

—-50

--60

——70

Center 2.44 GHz 500 kHz/ Span 5 MHz

Date: 24.SEP.2019 13:42:57

99% Bandwidth , ch2440MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 30 kHz Marker 1 [T1 ]
2.479903846 GHz VBW 100 kHz -3.91 dBm
Ref 20.5 dBm *Att 10 dB SWT 25 ms 2.479903846 GHz
20 Offget 10]5 dB oBW [2.564104564 MHZ

Temp |1 [T1 OHW]

-21.03 aem|EN
2.478701923 GHz
Temp |2 [T1 OHW]

EEE! —19.71 dBm

2.481264026 GH=z

—10

--10 ‘

T2
m -

4 o
A et

——40 V

——-50

——-60

——-70

Center 2.48 GHz 500 kHz/ Span 5 MHz

Date: 24.SEP.2019 13:47:03

99% Bandwidth , ch2480MHz
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3.4 DTS Bandwidth

FCC Part 15.247 (a)(2)
ISED Canada RSS-247 Issue 3, Clause 5.2 (a)

Measurement procedure: ANSI C63.10-2013 Clause 11.8

Test Results: Complies

Measurement Data:

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Channel Frequency (MHz)

Measured DTS BW (MHz)

2405 1.67
2440 1.60
2480 1.60

Requirements:

For Digital Transmission Systems in the 2400-2483.5 MHz band the minimum 6 dB bandwidth shall be at least 500 KHz.

No requirements for Frequency Hopping Systems.

Nemko Norway, Instituttveien 6, Kjeller, Norway
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TEST REPORT
FCC Part 15.247
Report no.: REP082150

N e m ko FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

% *RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.14 dB

Ref 13.5 dBm *Att 10 dB SWT 2.5 ms 1.666666667 MHz

Offget 1045 dB Markgr 1 [T1|]

—-4.55 dBm

5
2.404164667 cuz |IEM

—10

I et AP A L, N

s AT
WA f/ \\\ A
Y Yallin g

—-30

--40
3DB

AC

—-50

--60

--70

--80

Center 2.405 GHz 500 kHz/ Span 5 MHz

Date: 24.SEP.2019 13:38:08

DTS Bandwidth, ch2405MHz
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Date:

TEST REPORT
FCC Part 15.247

Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

*RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.19 dB
Ref 20.5 dBm *Att 10 4dB SWT 2.5 ms 1.602564103 MHz
20 Offget 10J5 4dB Markdr 1 [T1|]
-4 .36 dBm
2.439194718 cuz|IEN
—10
L o Pt A o I\
/\)l(\/ \/\l\’\ VL
L 1o o T
/,/ ‘\\ B
[~ / I A
)\“\V/ \\,//\
3DB
A
——40 <
——-50
——-60
--70
Center 2.44 GHz 500 kHz/ Span 5 MHz

24.SEP.2019 13:44:21
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TEST REPORT
FCC Part 15.247
Report no.: REP082150

N e m ko FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

® *RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.07 dB

Ref 20.5 dBm *Att 10 dB SWT 2.5 ms 1.602564103 MHz
20 Offget 10J5 4dB Markdr 1 [T1|]
—¢4.14 dBm
2.479194718 cuz |IEN
-10

B 1 ”\‘!\’“\N\“’\“i\ -

——-30

3DB

—-40

—-50

--60

——70

Center 2.48 GHz 500 kHz/ Span 5 MHz

Date: 24.SEP.2019 13:45:48

DTS Bandwidth, ch2480MHz

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 16 (101)
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3.5 Peak Power Output

FCC part 15.247 (b)
ISED Canada RSS-247 Issue 3, Clause 5.4

Measurement procedure: ANSI C63.10-2013 Clause 11.9.1.2

Test Results: Complies

Measurement Data:

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

2405 MHz 2440 MHz 2480 MHz
Conducted Power (dBm) 5.71 5.09 3.50
Conducted Power (Watts) 0.00372 0.00323 0.00224
Internal antenna: 102.9 103.8 102.5
Field Strength (dBuv/m), HP
Internal antenna EIRP, Calculated (mW) 5.78 7.13 5.29
Internal antenna: Antenna gain (dBi) 1.9 3.4 3.7
External antenna: 1011 98.5 98.7
Field Strength (dBuV/m), VP
External antenna EIRP, Calculated (mW) 3.86 2.11 2.20
External antenna: Antenna gain (dBi) 0.2 -1.8 -0.1

Antenna gain = 10*log(EIRP/Conducted power) dBi

EIRP is calculated from measured field strength by the formulas in KDB 412172 D01 Determining ERP and EIRP vO1.

See attached plots.

Requirements:

The maximum peak output power shall not exceed the following limits:

For frequency hopping systems employing at least 75 hopping channels: 1 Watt

For all other frequency hopping systems in the 2400 - 2483.5 MHz band: 0.125 Watts

For Digital Transmission Systems in the 2400 - 2483.5 MHz band: 1 Watt

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power from the intentional
radiator shall be reduced below the stated value above by the amount in dB that the directional gain of the antenna

exceeds 6 dBi.

Nemko Norway, Instituttveien 6, Kjeller, Norway
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TEST REPORT
FCC Part 15.247

Report no.: REP082150

R MARKER 1 *RBW 5 MHz Marker 1 [T1 ]
2.405192308 GHz VBW 10 MHz 5.71 dBm
Ref 13.5 dBm *Att 10 dB SWT 2.5 ms 2.405192308 GHz
Offget 1045 dB
-10 T
. il ™
/ ~
B \\
-—-20 // \
B ;.J/ \\
--40 ‘.‘M‘ YT
——-50
——-60
--70
80
Center 2.405 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 13:34:23

Nemko Norway, Instituttveien 6, Kjeller, Norway

Conducted Power , Ch2405MHz

FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

LVL

PS

3DB
AC
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 5 MHz Marker 1 [T1 ]
2.439759615 GHz VBW 10 MHz 5.09 dBm
Ref 20.5 dBm *Att 10 dB SWT 2.5 ms 2.439759615 GHz

20 Offget 1045 dB

—10

= T

. 7 <[ -

. T

-4 w
——-50
——-60
——70
Center 2.44 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 13:41:22

Conducted Power , Ch2440MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 5 MHz Marker 1 [T1
2.479182692 GHz VBW 10 MHz 3.50 dBm
Ref 20.5 dBm *Att 10 dB SWT 2.5 ms 2.479182692 GHz

20 Offget 1045 dB

—10

/ . B
i \ -
/ \

\
-’ \

™ N

--60

3DB

——70

Center 2.48 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 13:48:59

Conducted Power, Ch2480MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

R MARKER 1 *RBW 5 MHz Marker 1 [T1 ]
2.405336538 GHz VBW 10 MHz 102.81 dBpvV/m
Ref 117 dBuv/m *Att 10 dB SWT 2.5 ms 2.405336538 GHz
E
1
v
1 PK [
—100
MAXH

T N
7 X

LV NS

T T e

—50

40

—30

—20

Center 2.405 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 09:16:06

Internal antenna, Measured Field Strength, HP, ch2405MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

R MARKER 1 *RBW 5 MHz Marker 1 [T1
2.440144231 GHz VBW 10 MHz 103.76 dBuv/m
Ref 110 dBpV/m *Att 10 dB SWT 2.5 ms 2.440144231 GHz
110 i
v
Pl BN [ A

ye <
/ \ .

-70 ){f \
- 6o b ;\‘“hahw

3DB

—40

—30

—20

10

Center 2.44 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 09:52:20

Internal antenna: Measured Field Strength, HP, ch2440MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 5 MHz Marker 1 [T1
2.479423077 GHz VBW 10 MHz 102.46 dBpv/m
Ref 110 dBpvV/m *Att 10 dB SWT 2.5 ms 2.479423077 GHz
110
1
—100 _-ﬁ\ “

/

/ \ .

:
|t N
I

—50 ]

—40

30

—20

10

Center 2.48 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 10:35:36

Internal antenna: Measured Field Strength, HP, ch2480MHz
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TEST REPORT
FCC Part 15.247

Report no.: REP082150

’ MARKER 1 *RBW 5 MHz Marker 1 [T1
2.405 GHz VBW 10 MHz 102.85 dBpv/m
Ref 117 dBpV/m *Att 10 dB SWT 2.5 ms 2.405000000 GHz
110
N
1 PK _—_“‘w\\

—100
MAXH //jx/f

—90 /

;

>

60 ——
MM‘F

—50

—40

—30

20

Center 2.405 GHz

Date: 24.SEP.2019 09:12:44

3 MHz/ Span 30 MHz

Internal antenna: Measured Field Strength, VP, ch2405MHz

Nemko Norway, Instituttveien 6, Kjeller, Norway

FCC ID: Y88-AH40R04

IC: 9504A-AH40R04
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

R MARKER 1 *RBW 5 MHz Marker 1 [T1
2.440048077 GHz VBW 10 MHz 102.31 dBuvV/m
Ref 110 dBpV/m *Att 10 dB SWT 2.5 ms 2.440048077 GHz
110
3
P M [ 2 |

/

117 N
Y .
s T,

Lo ac

3DB

—40

30

—20

10

Center 2.44 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 09:50:56

Internal antenna: Measured Field Strength, VP, ch2440MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

R MARKER 1 *RBW 5 MHz Marker 1 [T1
2.479278846 GHz VBW 10 MHz 100.26 dBuv/m
Ref 110 dBpV/m *Att 10 dB SWT 2.5 ms 2.479278846 GHz
110
1
100 /— < \ “

yd ™~

i / \ :
X

:;M"“ el \\ -

—50 q“‘h' AC

—40

30

—20

10

Center 2.48 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 10:36:48

Internal antenna: Measured Field Strength, VP, ch2480MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 5 MHz Marker 1 [T1
2.405432692 GHz VBW 10 MHz 95.66 dBuvV/m
Ref 110 dBpV/m *Att 10 dB SWT 2.5 ms 2.405432692 GHz
110
,1 [~
A 4
L T

/ N\

1/ \
% |

—40

—30

—20

10

Center 2.405 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 12:19:15

External antenna: Measured Field Strength, HP, ch2405MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 5 MHz Marker 1 [T1
2.440384615 GHz VBW 10 MHz 89.94 dBuvV/m
Ref 110 dBuv/m *Att 10 dB SWT 2.5 ms 2.440384615 GHz
110
oo [ A
.
EEE! 900 ’f’;_ﬁg,v ﬁ‘\\\

/ \ .

/ \

n,.:w// \M ap=

20 "L )

—40

—30

—20

10

Center 2.44 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 11:19:49

External antenna: Measured Field Strength, HP, ch2440MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 5 MHz Marker 1 [T1 ]
2.479423077 GHz VBW 10 MHz 87.96 dBuv/m
Ref 110 dBpV/m *Att 10 dB SWT 2.5 ms 2.479423077 GHz
110
oo [ A
paascs| 1
-0

: / BN :
/ \
// \\ -

NN e ot Sl pend

—40

—30

—20

10

Center 2.48 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 11:14:46

External antenna: Measured Field Strength, HP, ch2480MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 5 MHz Marker 1 [T1
2.405384615 GHz VBW 10 MHz 101.01 dBpvV/m
Ref 110 dBpvV/m *Att 10 dB SWT 2.5 ms 2.405384615 GH=z
110
1
100 _,-"‘_'_-_L'ﬁ*\ [ 2]

d N

1/ \ :
/ \

—60

PTE M \W‘“WM&W o8

oo ac

—40

30

—20

10

Center 2.405 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 12:15:59

External antenna: Measured Field Strength, VP, ch2405MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 5 MHz Marker 1 [T1
2.440336538 GHz VBW 10 MHz 98.48 dBuv/m
Ref 110 dBpV/m *Att 10 dB SWT 2.5 ms 2.440336538 GHz
110
1
oo . [ A

e \\
/ \

: / \ :
/ \

_ w"’ﬁﬂ \W"'*‘M&W 3pB

—50

—40

30

—20

10

Center 2.44 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 11:18:58

External antenna: Measured Field Strength, VP, ch2440MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 5 MHz Marker 1 [T1
2.479134615 GHz VBW 10 MHz 98.65 dBuvV/m
Ref 110 dBpV/m *Att 10 dB SWT 2.5 ms 2.479134615 GHz
110
1
oo . [ A

/| \\
7 .
/ \ -

X

M‘NM \\\ -
|, <l
hanr

—40

—30

—20

10

Center 2.48 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 11:15:40

External antenna: Measured Field Strength, VP, ch2480MHz
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3.6 Conducted Emissions at Antenna Connector

Para. No.: 15.247 (d)

ISED Canada RSS-247 Issue 3, Clause 5.5
Measurement procedure: ANSI C63.10-2013 Clause 11.11

Test Results: Complies

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Carrier Frequency Highest Value (dBc) Margin (dB) Verdict
2405 MHz 58 >30 Pass
2440 MHz 57 >30 Pass
2480 MHz 56 >30 Pass

Measured with Peak Detector

RF conducted power to 25 GHz: see attached plots.

Limit

Peak measurement

RMS averaging

20 dBc or more in 100 kHz bandwidth

30 dBc or more in 100 kHz bandwidth

Detector type shall be the same as used for measuring Output Power.

Attenuation below the general limits specified in part 15.209(a) is not required.

Nemko Norway, Instituttveien 6, Kjeller, Norway
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TEST REPORT
FCC Part 15.247
Report no.: REP082150

N e m ko FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

% *RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -58.23 dB

Ref 10 dBm *Att 10 dB SWT 2.5 s 1.481778846 GHz

10 Markdr 1 [T1 []
—(¢.14 dBm
w 2.372834538 cuz |[EM

--10

TDF

——-20

PS

—-30

—-40

3DB
L _co ac

--70

--80

-90

Start 10 MHz 2.499 GHz/ Stop 25 GHz

Date: 24.SEP.2019 13:39:45

Conducted spurious emissions, 10MHz - 25GHz, ch2405MHz
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Nemko

Date:

Nemko Norway, Instituttveien 6, Kjeller, Norway

*RBW 100 kHz

Delta 1 [T1 ]

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

VBW 300 kHz -57.44 dB
Ref 10 dBm *Att 10 dB SWT 2.5 s 1.561875000 GHz
10 Markgr 1 [T1]]
1 —(¢.14 dBm
. " 2.372834538 cuz |IEN
—-10
TDF
——20
PS
—-30
--40
3DB
L _so ac
! . FPSEUIPE AL L
--70
—-80
=90
Start 10 MHz 2.499 GHz/ Stop 25 GHz

24.SEP.2019 13

:40:33

Conducted spurious emissions, 10MHz - 5GHz, ch2440MHz
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TEST REPORT
FCC Part 15.247
Report no.: REP082150

N e m ko FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

® *RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -56.07 dB

Ref 20.5 dBm *Att 10 dB SWT 2.5 s 1.962355769 GHz
20 Offget 10J5 4dB Markdr 1 [T1|]
=1.91 dBm
2.452934692 cuz |IEN
—10
ponce) ]
o 3 LVL
—-10
PS
--20
——-30
3DB
AC
——40
——-50
1
——70
Start 10 MHz 2.499 GHz/ Stop 25 GHz

Date: 24.SEP.2019 13:50:18

Conducted spurious emissions, 10MHz - 25GHz, ch2480MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Nemko

IC: 9504A-AH40R04

3.7 Restricted Bands of operation

Restricted Bands of operation for FCC and ISED are defined in FCC Part 15.205 and ISED RSS-GEN, Issue 4 clause 8.10.

Generally, no fundamentals are allowed in the restricted bands and all emissions must comply with the limits in FCC 15.209 or RSS-
GEN, Issue 5, clause 8.9.

FCC (MH2) ISED (MH2) FCC (GH2) ISED (GH2)
0.090-0.110 990122 0.96-1.427
0.495-0.505 1.435-1.6265
2.1735-2.1905 1.6455-1.6465
3.020-3.026 1.660-1.710
4.1254.128 1.7188-1.7222
417725417775 2223
4.20725-4.20775 2.31-2.39
5.677-5.683 2.483525
6.215-6.218 2.69-2.9 2.655-2.9
6.26775-6.26825 3.26-3.267
6.31175-6.31225 3.332-3.339
8.201-8.294 3.3458-3.358
8.362-8.366 3.64.4 3544
8.37625-8.38675 45515
8.41425-8.41475 5.35-5.46
12.29-12.293 7.25-7.75
12.51975-12.52025 8.025-8.5
12.57675-12.57725 9.0-9.2
13.36-13.41 9.3:95
16.42-16.423 10.6-12.7
16.69475-16.69525 13.25-13.4
16.80425-16.80475 14.47-145
25.5-25.67 15.35-16.2
37.5-38.25 17.7-21.4
73-74.6 22.01-23.12
74.875.2 23.6-24.0
piSe 108-138 31.2-31.8
149.9-150.05 36.43-36.5
156.52475-156 52525 Above 38.6
156.7-156.9
162.0125-167.17
167.72-173.2
240-285
322-335.4
399.9-410
608-614

Frequencies in Bold text are specific for FCC or ISED, all other frequencies are common.
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3.8 Spurious Emissions (Radiated)

FCC Part 15.209 (a)
ISED Canada RSS-GEN Issue 5, Clause 7.3/8.9
Measurement procedure: ANSI C63.10-2013 Clause 11.12

Test Results: Complies

Measurement Data:

Band-Edge: Internal antenna

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Measured field strength (dBuVv/m) Limit Margin
2390 MHz 2483.5 MHz dBuVv/m dB
Peak Detector 46.87 72.39 74 27.13 1.61
Average Detector / / 54 / /
Average with Duty / 53.22 54 / 0.78
Cycle correction
Band-Edge: External antenna
Measured field strength (dBpVv/m) Limit Margin
2390 MHz 2483.5 MHz dBuVv/m dB
Peak Detector 44.26 67.98 74 29.74 6.02
Average Detector / / 54 / /
Average with Duty / 48.81 54 / 5.19
Cycle correction

See attached plots.

Duty Cycle Correction Factor Calculation:

The maximum duty cycle calculation is given by manufacturer in the operational description is 11%

Duty Cycle Correction factor = -20 x log (Duty Cycle) = -19.17 dB

Nemko Norway, Instituttveien 6, Kjeller, Norway
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Nemko e 1D oA HIOROA

IC: 9504A-AH40R04

R MARKER 2 *RBW 1 MHz Marker 2 [T1 ]
2.404535256 GHz VBW 3 MHz 102.72 dBpvV/m
Ref 117 dBpV/m *Att 10 dB SWT 2.5 ms 2.404535256 GHz

Markgr 1 [T1]]
LEIMIT CHEEK PAYS 46.8 dBpv/m

10 2.39000doo0 cuz |IEN
2
i

20 / \ TDF

80 PS
FCCPK / \

— 70

L o 3DB

AC
FCCAV
299 1L AR

-50 YT 4 NN
Attt Mw

—40

30

—20

Center 2.395 GHz 5 MHz/ Span 50 MHz

Date: 24.SEP.2019 09:25:19

Internal antenna: Lower Band Edge, PK , ch2405MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 2 *RBW 1 MHz Marker 2 [T1 ]
2.4835 GHz VBW 3 MHz 72 .39 dBpv/m
Ref 110 dBpV/m *Att 10 dB SWT 2.5 ms 2.483500000 GHz
110 Markgqgr 1 [T1|]
1 rfmrr carkx pPAdsS 102.49 dBuvV/m
/’\"\ 2.479509615 cuz |IEN

—100 / \
e - 920
[\
-80 Vi
FCCPK / \ .
Lo / \\

- 60 \"."\‘

el l\"‘\L«,\( 308

50 Ve ac

—40

—30

—20

10

Center 2.4835 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 10:34:17

Internal antenna: Upper band Edge, PK, ch2480MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

(s MARKER 2 *RBW 1 MHz Marker 2 [T1 ]
2.405576923 GHz VBW 3 MHz 101.00 dBpvV/m
Ref 110 dBuvV/m *Att 10 dB SWT 2.5 ms 2.405576923 GHz
110 Markgqgr 1 [T1|]
LEIMIT CHEEK PAYS

N

44 .2 dBuv/m

LY 2.39000do00 cuz |IEN

—100
/ \
===,
/ \ TDF
—80
FCCPK
PS
70
—60 f
FCCAV
3DB
—50 L AC

30

—20

10

Center 2.395 GHz 5 MHz/ Span 50 MHz

Date: 24.SEP.2019 12:14:54

External antenna: Lower Band Edge, PK , ch2405MHz
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®

Date:

Nemko Norway, Instituttveien 6, Kjeller, Norway

Ref 110 dBpvV/m

*Att

*RBW 1 MHz Marker

VBW 3 MHz
10 dB SWT 2.5 ms

>

TEST REPORT
FCC Part 15.247

Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

2 [T1 ]
67.98 dBuvV/m
.483500000 GH=z

110

Markd
LEIMIT CHEEK PAYS

r

1 [T )
98.51] dBupvV/m
.479509615 cuz |IEN

—100

/I

—90

\

—80

FCCPK

\

PS

70

—60

3DB

;g@w

—40

30

—20

10

Center

24.SEP.2019

2.4835 GHz

12:25:57

3 MHz/

Span 30 MHz

External antenna: Upper Band Edge, PK, ch2480MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Radiated emission 30 — 1000 MHz.

FCC Part 15.209 (a)

ISED Canada RSS-GEN Issue 5, Clause 7.3/8.9
Measurement procedure: ANSI C63.10-2013 Clause 11.12

Test Results: Complies
Detector: Quasi-Peak
Measuring distance 3 m
Tested in TX mode with PoE

Frequency QuasiPeak Limit Margin Meas. Time Bandwidth | Height | Pol Azimuth
(MHz) (dBpV/m) (dBpV/m) (dB) (ms) (kHz) (cm) (deg)

58.426950 30.82 40.00 9.18 1000.0 120.000 100.0 \Y 151.0

875.105750 40.28 46.00 5.72 1000.0 120.000 100.0 H 153.0

Tested in TX mode with 12Vdc and ethernet

Frequency QuasiPeak Limit Margin Meas. Time Bandwidth | Height | Pol | Azimuth
(MHz) (dBpV/m) (dBpV/m) (dB) (ms) (kHz) (cm) (deg)

875.105900 40.11 46.00 5.89 1000.0 120.000 100.0 H 154.0

1000.000000 51.77 54.00 3.33 1000.0 120.000 206.0 \Y 230.0

See attached plots

Requirements/Limit

FCC Part 15.209 @ frequencies defined in §15.205
ISED RSS-GEN Issue 5, Clause 8.9 @ frequencies defined in clause 8.10
Radiated emission limit @3 meters
Frequency (MHz) Quasi Peak (pVv/m) Quasi Peak (dBuV/m)
30-88 100 40.0
88 — 216 150 43.5
216 — 960 200 46.0
Above 960 500 54.0

The limit above 1000 MHz is specified for Average Detector, when the measurement is performed with a
Peak Detector a Duty-Cycle Correction Factor has to be calculated to find the corresponding Average Detector value.
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Ful Spectrum
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TEST REPORT
FCC Part 15.247
Report no.: REP082150

N e m ko FCC ID: Y88-AH40R04

IC: 9504A-AH40R04
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Internal Antenna:

Radiated Emissions, 1-25 GHz

FCC Part 15.209 (a), ISED Canada RSS-GEN Issue 5, Clause 7.3/8.9
ANSI C63.10-2013 Clause 11.12
3m (1 - 18 GHz), 1m (18 — 25 GHz)

Measurement procedure:

Measuring distance:

Peak Detector: (Restricted band frequencies)

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Frequency [ RF channel Dist. corr. Field strength, Limit Margin
factor Peak Detector, 3m
GHz L,M,H dB dBpv/m dBuV/m dB
7.32 M 0 57.89 74 16.11
7.44 H 0 54.21 74 19.79
9.62 L 0 48.36 74 25.64
9.76 M 0 53.79 74 20.21
9.92 H 0 51.43 74 22.57
Other fregs L,M,H 0 None detected 74 >20
Average Detector: (Restricted band frequencies)
Frequency | RF channel Dist. corr. Field strength, Duty cycle Limit Margin
factor Average Detector, 3m corr. factor
GHz L,M,H dB dBuVv/m dB dBpuVv/m dB
7.32 M 0 38.72 19.17 54 15.28
7.44 H 0 35.04 19.17 54 18.96
9.62 L 0 / 19.17 54 /
9.76 M 0 / 19.17 54 /
9.92 H 0 / 19.17 54 /
Other fregs L,M,H / None detected / 54 >20
Peak Detector: (Non Restricted band frequencies)
Frequency RF channel Dist. corr. Field strength, #Limit Margin
factor Peak Detector, 3m
GHz L,M,H dB dBuV/im dBuvim dB
7.215 L 0 59.26 103.8 44.54
Other fregs L,M,H None detected >20

# 20 dB below the higest power level of the fundamental frequency (PK).

*distance correction is included on the plot.

Maxium is obtained in HP

Duty Cycle Correction factor = -20 x log (0.11) = -19.17 dB (Duty cycle: 11%)

Maximum allowed Duty Cycle Correction: 20 dB

Antenna factor, amplifier gain and cable loss are included in spectrum analyzer “Transducer factor”., See plots.

Requirements/Limit

FCC

Part 15.209 @ frequencies defined in §15.205

ISED

RSS-GEN Issue 5, Clause 8.9 @ frequencies defined in clause 8.10

Radiated emission limit @3 meters

Frequency (MHz)

AV (dBpVv/m)

Peak (dBuV/m)

Above 1 GHz

54.0

74.0

Nemko Norway, Instituttveien 6, Kjeller, Norway

Page 46 (101)



TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

R MARKER 1 *RBW 1 MHz Marker 1 [T1 ]
7.216346154 GHz VBW 3 MHz 59.26 dBuvV/m
Ref 82 dBpvV/m *Att 10 dB SWT 20 ms 7.216346154 GHz
—80
LEIMIT CHEECK PAYS
FCCPK
70
paascs] 1
—60
j/f,~\K\JMf}ﬁ\\k TDF
b Sl Ire b 1 Amers J-F‘m‘ “Rg-.. Sl ath P T Ek Ak,
= o & - LAt i
LNA
PS
—40
—30
3DB
AC
20
—10
— O
—-10
Center 7.215 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 09:40:26

Internal antenna: Radiated spurious emissions, 7,215GHz, HP, ch2405MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
7.318413462 GHz VBW 3 MHz 57.89 dBupvV/m
Ref 82 dBupvV/m *Att 10 dB SWT 20 ms 7.318413462 GHz
-8s0
LIMIT CHELK PAds
FCCPK
-70
1
-60
v
f/”\‘ﬂ/\\ TDF
" N B [t I I g ler |
| "IN FFT LT et AR e
LNA
PS
-40
30
3DB
ac
-20
-10
o
F-10
Center 7.32 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 09:46:21

Internal antenna: Radiated spurious emissions, 7,32GHz, HP, ch2440MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
7.441442308 GHz VBW 3 MHz 54.21 dBuv/m
Ref 82 dBuv/m *Att 10 dB SWT 20 ms 7.441442308 GHz
80
LEMIT CHEECK PAYS
FCCPK
-70
— 60
1
TDF
FINOEITR Y SR T /R PN LY, rr‘"'M LA LR SN it AL f B
LNA
PS
40
-30
3DB
AC
-20
10
- o
——-10
Center 7.44 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 10:47:53

Internal antenna: Radiated spurious emissions, 7,44GHz, HP, ch2480MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

R MARKER 1 *RBW 1 MHz Marker 1 [T1 ]
1.126490385 GHz VBW 3 MHz 47 .63 dBpV/m
Ref 117 dBpvV/m *Att 10 dB SWT 5 ms 1.126490385 GHz
arkdgr 2 [T1]]
LEIMIT CHEECK PAYS 102.771 dBpv/m
-110
2.407051282 cHuz |IEM
-0 TDF
-s0 Ps
FCCPK
-0
L0 3DB
AC
1 {

R O B o

—30

—20

Center 2 GHz 200 MHz/ Span 2 GHz

Date: 24.SEP.2019 09:23:09

Internal antenna: Radiated spurious emissions, VP, 1 - 3GHz, ch2405MHz, PK scan
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’ MARKER 1
1.126490385 GHz

*RBW 1 MHz

VBW 3 MHz

Marker 1 [T1

TEST REPORT
FCC Part 15.247

Report no.: REP082150

]

41.75 dBuvV/m

Ref 117 dBpvV/m *Att 10 dB SWT 5 ms 1.126490385 GHz
Markgdr 2 [T1]]
LEMIT CHEEK pPAds 102.8(¢ dBuvV/m
—110
2.407051282 cHz
1 PK
100
MAXH
—9o0
80
FCCPK
— 70
— 60
—50
1 MWW
Lssedmraif s
L.MMM
kwwl;[wmmmm»
—30
20
Center 2 GHz 200 MHz/ Span 2 GHz

Date: 24.SEP.2019 09:19:39

Internal antenna: Radiated spurious emissions, HP, 1 - 3GHz, ch2405MHz, PK scan

Nemko Norway, Instituttveien 6, Kjeller, Norway

FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

PS

3DB
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@mko

®

Date:

TEST REPORT
FCC Part 15.247

Report no.: REP082150

*RBW 1 MHz Marker 1 [T1
VBW 3 MHz 48.21 dBuvV/m
Ref 110 dBuvV/m *Att 10 dB SWT 5 ms 1.126041667 GHz
110 Markdr 2 [T1|]
‘Z 102.24 dBuv/m
2.439104564 GH=z
—100
—90
—80
FCCPK
=70
—60
1
—50 J
I K} \‘l A Fa
E ﬂl} Sy AL L SO e g i
i o s g AR
—30
—20
10
Center 2 GHz 200 MHz/ Span 2 GHz

24.SEP.2019 09:58:42

Internal antenna: Radiated spurious emissions, VP, 1 - 3GHz, ch2440MHz, PK scan

Nemko Norway, Instituttveien 6, Kjeller, Norway

FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

PS

3DB
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
1.126041667 GHz VBW 3 MHz 45.70 dBuvV/m
Ref 110 dBpV/m *Att 10 dB SWT 5 ms 1.126041667 GHz
110 > Markdr 2 [T1|]
Y 103.41 dBuv/m
.439104564 G
oo 2.439104564 cuz |IEN
ronce: [ I
TDF
-80
FCCPK
PS
-70
-60
\ 3DB
ac

e N PSS J v RWW"‘"W

i
e R T —

10

Center 2 GHz 200 MHz/ Span 2 GHz

Date: 24.SEP.2019 09:57:10

Internal antenna: Radiated spurious emissions, HP, 1 - 3GHz, ch2440MHz, PK scan
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@mko

®

Date:

TEST REPORT
FCC Part 15.247

Report no.: REP082150

*RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz 101.85 dBuv/m
Ref 110 dBpvV/m *Att 10 dB SWT 5 ms 2.480769231 GH=z
110 Markgqr 1 [T1]]
4 46.34 dBuvV/m
Y

1.126041667 GHz
—100
—90
—80

FCCPK
=70
—60
-s0
I J\[
I LM“M
Ie L T T i

—30
—20
10

Center 2 GHz 200 MHz/ Span 2 GHz

24.SEP.2019 10

Internal antenna: Radiated spurious emissions, VP, 1 - 3GHz, ch2480MHz, PK scan

:03:24

Nemko Norway, Instituttveien 6, Kjeller, Norway

FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

PS

3DB
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

® *RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz 103.51 dBuvV/m
Ref 110 dBpvV/m *Att 10 dB SWT 5 ms 2.480769231 GH=z
110 Markgqr 1 [T1]]
Y 44 .5 dBuv/m
.126 567 _G
oo 1.126041667 cuz|EN
ronce: [ I
TDF
—80
FCCPK
PS
=70
—60
J 3DB
L oo ac
1 U§J
WW‘] | ..H*M [ At
AR Mg AR A o]
—30
—20
10
Center 2 GHz 200 MHz/ Span 2 GHz

Date: 24.SEP.2019 10:04:22

Internal antenna: Radiated spurious emissions, HP, 1 - 3GHz, ch2480MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

® *RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 52.71 dBpV/m

Ref 82 dBpV/m *Att 10 4dB SWT 30 ms 7.216250000 GHz
-s0
LhMTT cHEREK pads
FCCPK
-0
- 60
1
I TDF
-0 NL#&M&«J
WW‘J‘L@W Na
WWWWW etk A es
- 40
- 30
3pB
ac
-20
-10
- o
10
Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 24.SEP.2019 09:37:14

Internal antenna: Radiated spurious emissions, VP, 3 - 8GHz, ch2405MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
7.22275641 GHz VBW 3 MHz 58.41 dBupV/m
Ref 82 dBuv/m *Att 10 dB SWT 30 ms 7.222756410 GHz

LEIMIT CHEEK PAYS

— 60

—40

30

3DB

20

10

——-10

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 24.SEP.2019 09:38:59

Internal antenna: Radiated spurious emissions, HP, 3 - 8GHz, ch2405MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
7.318910256 GHz VBW 3 MHz 52.32 dBupV/m
Ref 82 dBuv/m *Att 10 dB SWT 30 ms 7.318910256 GHz

LEIMIT CHEEK PAYS

— 60

5o WMWMLNA

—40

30

3DB

20

10

——-10

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 24.SEP.2019 09:48:40

Internal antenna: Radiated spurious emissions, VP, 3 - 8GHz, ch2440MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
7.318910256 GHz VBW 3 MHz 55.60 dBupvV/m
Ref 82 dBuv/m *Att 10 dB SWT 30 ms 7.318910256 GHz

LEIMIT CHEEK PAYS

— 60

—50

—40

30

3DB

20

10

——-10

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 24.SEP.2019 09:47:08

Internal antenna: Radiated spurious emissions, HP, 3 - 8GHz, ch2440MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
7.439102564 GHz VBW 3 MHz 51.81 dBupV/m
Ref 82 dBuv/m *Att 10 dB SWT 30 ms 7.439102564 GHz

LEIMIT CHEEK PAYS

— 60

-50 WWW‘W .

—40

30

3DB

20

10

——-10

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 24.SEP.2019 10:42:06

Internal antenna: Radiated spurious emissions, VP, 3 - 8GHz, ch2480MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
7.439102564 GHz VBW 3 MHz 51.69 dBupvV/m
Ref 82 dBuv/m *Att 10 dB SWT 30 ms 7.439102564 GHz
80
LEMIT CHEEK pPAdsS
FCCPK
-70
-60

.o WMM .

—40

—30

3DB

20

10

——-10

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 24.SEP.2019 10:44:16

Internal antenna: Radiated spurious emissions, HP, 3 - 8GHz, ch2480MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

® *RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 47 .37 dBpvV/m

Ref 82 dBpvV/m *Att 10 dB SWT 60 ms 9.618589744 GHz
o . B
S LfMTIT cHERK pAads 46.47 dBpv/m
1>-022439s897 cuz |IEN
-70
— 60
TDF
-50 L -

] N TUN W Hyr o
¢aﬂgu¢,pwuﬂbkﬁwﬁﬁikﬁw PS
-0
-30

3DB
AC
-20
-10
- o
——-10
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 24.SEP.2019 13:03:42

Internal antenna: Radiated spurious emissions, VP, 8 - 18GHz, ch2405MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
9.618589744 GHz VBW 3 MHz 48.36 dBuvV/m
Ref 82 dBpvV/m *Att 10 dB SWT 60 ms 9.618589744 GHz
oo . B
S LfMTIT cHERK pAads 48.34 dBuvV/m
1>-022439s897 cuz |IEN
-70
— 60
TDF
1 b i |
-s0 T
el U o [%n.,k, MMW e
AR a4 Mo pedoalir ™) es
-0
-30
3DB
AC
-20
-10
-o
——-10
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 24.SEP.2019 13:02:28

Internal antenna: Radiated spurious emissions, HP, 8 - 18GHz, ch2405MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

(s MARKER 1 *RBW 1 MHz Marker 1 [T1
9.746794872 GHz VBW 3 MHz 48.15 dBuv/m
Ref 82 dBuv/m *Att 10 dB SWT 60 ms 9.746794872 GHz
[ oo Mot BN
FeCPR LEMIT CHEEK PAds 45.24 dBuV/m
1>-022439s897 cuz |IEN
-70
— 60
TDF
L 5o ! L wxn M
5 WWW e
g “LA“U““““‘mfiluﬂriﬂhp”udhm BSs
40
-30
3DB
AC
-20
-10
- o
——-10
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 24.SEP.2019 13:09:01

Internal antenna: Radiated spurious emissions, VP, 8 - 18GHz, ch2440MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
9.746794872 GHz VBW 3 MHz 53.79 dBpuvV/m
Ref 82 dBuv/m *Att 10 dB SWT 60 ms 9.746794872 GHz
[ o et BN B
FeCPR LIMIT CHEEK PAds 48.34 dBuV/m
1>-19871]929 cuz |IENM
-0
— 60

i

I TDF
., = gL

—40

—30

3DB

20

10

——-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 24.SEP.2019 13:10:31

Internal antenna: Radiated spurious emissions, HP, 8 - 18GHz, ch2440MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

® *RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 48.63 dBuv/m
Ref 82 dBuvV/m *Att 10 dB SWT 60 ms 9.923076923 GHz
oo U B
P LEMIT CHEEK pAds 46.1d dBpv/m
1>-a07057282 cuz |IEN
— 70
- 60
TDF
1
. T
MMM iNA
WJ“"‘JV‘F‘\HW BS
—40
—30
3DB
AC
—20
—10
— O
——10
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 24.SEP.2019 13:16:02

Internal antenna: Radiated spurious emissions, VP, 8 - 18GHz, ch2480MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

(s MARKER 1 *RBW 1 MHz Marker 1 [T1 ]
9.923076923 GHz VBW 3 MHz 51.43 dBupV/m
Ref 82 dBuv/m *Att 10 dB SWT 60 ms 9.923076923 GHz
 co Mol o oo [
S LIMIT CHE[K pPAgs 47.84 dBuvV/m
1>-a07057282 cuz |IEN
-70
- 60
1 TDF
v
2
-50 I
I powelics e i
fpr e waqiﬂbqufﬂ&ﬂJdeﬁ&&&hﬂfﬁm“u Ps
- 40
-30
3DB
ac
-20
-10
- o
--10
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 24.SEP.2019 13:14:43

Internal antenna: Radiated spurious emissions, HP, 8 - 18GHz, ch2480MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

(s MARKER 1 *RBW 1 MHz Marker 1 [T1
24.79807692 GHz VBW 3 MHz 51.73 dBupV/m
Ref 77.5 dBpvV/m *Att 15 dB SWT 45 ms 24.798076923 GHz
Offget -9.4 dB
FCCPK
¢ [ 2 |
1 LVL
It FET Ax PR Rn.
[ R Lo ML AT o g
LNA
-a0 PS
30
3DB
-20
ac
-10
— O
—-10
F-20
Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 24.SEP.2019 13:28:52

Internal antenna, Pre-scan, Radiated spurious emissions, VP, 18 - 25GHz

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 68 (101)



TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
23.76602564 GHz VBW 3 MHz 53.03 dBupvV/m
Ref 77.5 dBuv/m *Att 15 dB SWT 45 ms 23.766025641 GHz
Offget -9.% dB
FCCPK
¢ [ A
1 LVL
X sl s [j% PR PR .0
PR STy N S T T LS Tl 1TV ST Pl L e g n e e
LNA
40 PS
-30
3DB
20
ac
10
-0
--10
--20
Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 24.SEP.2019 13:28:09

Internal antenna, Pre-scan, Radiated spurious emissions, HP, 18 - 25GHz
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@mko

External Antenna:

Radiated Emissions, 1-25 GHz

FCC Part 15.209 (a), ISED Canada RSS-GEN Issue 5, Clause 7.3/8.9
ANSI C63.10-2013 Clause 11.12
3m (1 - 18 GHz), 1m (18 — 25 GHz)

Measurement procedure:

Measuring distance:

Peak Detector: (Restricted band frequencies)

TEST REPORT
FCC Part 15.247

Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Frequency RF channel Dist. corr. Field strength, Limit Margin
factor Peak Detector, 3m
GHz L,M,H dB dBpv/m dBpV/m dB
7.32 M 0 54.18 74 19.82
7.44 H 0 54.36 74 19.64
9.62 L 0 52.03 74 19.30
9.76 M 0 51.70 74 22.30
9.92 H 0 53.62 74 20.38
14.42 L 0 51.70 74 22.30
Other fregs L,M,H 0 None detected 74 >20
Average Detector: (Restricted band frequencies)
Frequency RF channel Dist. corr. Field strength, Duty cycle Limit Margin
factor Average Detector, 3m corr. factor
GHz L,M,H dB dBpV/m dB dBuVv/m dB
7.32 M 35.01 19.17 54 18.99
7.44 H 35.19 19.17 54 18.81
Other fregs L,M,H / None detected 20 54 >20
Peak Detector: (Non Restricted band frequencies)
Frequency RF channel Dist. corr. Field strength, #Limit Margin
factor Peak Detector, 3m
GHz L,M,H dB dBuv/m dBuV/m dB
7.215 L 61.16 101.1 39.94
Other fregs L,M,H 0 None detected >20

# 20 dB below the higest power level of the fundamental frequency (PK).

*distance correction is included on the plot.

Maxium is obtained in HP (14.42GHz in VP)
Duty Cycle Correction factor = -20 x log (0.11) = -19.17 dB (Duty cycle: 11%)

Maximum allowed Duty Cycle Correction: 20 dB

Antenna factor, amplifier gain and cable loss are included in spectrum analyzer “Transducer factor”., See plots.

Requirements/Limit

FCC

Part 15.209 @ frequencies defined in §15.205

ISED

RSS-GEN Issue 5, Clause 8.9 @ frequencies defined in clause 8.10

Radiated emission limit @3 meters

Frequency (MHz)

AV (dBpVv/m)

Peak (dBuV/m)

Above 1 GHz

54.0

74.0

Nemko Norway, Instituttveien 6, Kjeller, Norway
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

% *RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 61.16 dBuv/m

Ref 82 dBpvV/m *Att 10 dB SWT 20 ms 7.216490385 GHz
—80
LEIMIT CHEECK PAYS
FCCPK
70
paascs] .
- 60 \/l\
Kr/ k\iﬁ TDF
L I 5 [ L
T W (LA P T ARSI AN ma e o
LNA
PsS
—40
— 30
3DB
AC
20
—10
— O
—-10
Center 7.215 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 12:08:59

External Antenna: Radiated spurious emissions, 7,215GHz, HP, ch2405MHz
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@mko

’ MARKER 1
7.318365385 GHz

*RBW 1 MHz

VBW 3 MHz

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Marker 1 [T1 ]
54.18 dBpvV/m

Ref 82 dBpV/m *Att 10 dB SWT 20 ms 7.318365385 GHz
—80
LEEMIT CHEEK PAdYS
FCCPK
=70
-60
1
TDF
[ 5 I e L " Li P S DA i
| RN v L s e ) = Rt T et hi—=
LNA
PS
—40
30
3DB
AC
—20
—10
— O
—--10
Center 7.32 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 11:27:24

External Antenna: Radiated spurious emissions, 7,32GHz, HP, ch2440MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

(s MARKER 1 *RBW 1 MHz Marker 1 [T1
7.441586538 GHz VBW 3 MHz 54.36 dBuv/m
Ref 82 dBuv/m *Att 10 dB SWT 20 ms 7.441586538 GHz
80
LEMIT CHEEK pPAdsS
FCCPK
-70
-60
1
A 4

TDF

S U I Y P TR Y LuMwwm R apt pnn s,
W

LNA

PS
40
-30

3DB

ac
-20
10
- o
--10
Center 7.44 GHz 3 MHz/ Span 30 MHz

Date: 24.SEP.2019 11:02:38

External Antenna: Radiated spurious emissions, 7,44GHz, HP, ch2480MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

R MARKER 2 *RBW 1 MHz Marker 2 [T1 ]
2.407051282 GH=z VBW 3 MHz 101.28 dBpvV/m
Ref 110 dBuv/m *Att 10 dB SWT 5 ms 2.407051282 GHz

110 arkgr 1 [T1|]
LEIMIT CHEECK PAYS 50.91 dBuvV/m

1.125004000 GHz
100 50040 | EN

—90

TDF

—380

FCCPK

PS
—70

—60

3DB

—50 AC

uﬂ5i1£¢¢NHJ@
i KL ol

30

—20

10

Center 2 GHz 200 MHz/ Span 2 GHz

Date: 24.SEP.2019 12:14:00

External Antenna: Radiated spurious emissions, VP, 1 - 3GHz, ch2405MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 2 *RBW 1 MHz Marker 2 [T1 ]
2.407051282 GHz VBW 3 MHz 94.70 dBupV/m
Ref 110 dBpV/m *Att 10 dB SWT 5 ms 2.407051282 GHz

110 Markgqr 1 [T1]]
LEIMIT CHEEK PAYS 46.01] 4dBpvV/m

100 1.126584538 cuz|EM

—90

—80

FCCPK

PS

70

—60

3DB

- 50— ac

PRI D
cARRn A u-ww) w

el Mww A

30

—20

10

Center 2 GHz 200 MHz/ Span 2 GHz

Date: 24.SEP.2019 12:19:55

External Antenna: Radiated spurious emissions, HP, 1 - 3GHz, ch2405MHz, PK scan
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@mko

’ MARKER 2
2.439102564 GHz

*RBW 1 MHz

VBW 3 MHz

TEST REPORT
FCC Part 15.247

Report no.: REP082150

Marker 2 [T1 ]
98.81 dBupvV/m

Ref 110 dBpvV/m *Att 10 dB SWT 5 ms 2.439102564 GHz
110 Markgqr 1 [T1]]
LIMIT CHELK PAds 49.29 dBuV/m
= 1.126284051 GHz
-100
ronce: [ I
—80
FCCPK
=70
—60
1
-50—%
W“""’[’
e et g JAssbe A e
J&Aﬂ#iﬂﬂdﬂF“J”""W
—30
—20
10
Center 2 GHz 200 MHz/ Span 2 GHz

Date: 24.SEP.2019 11:21:34

External Antenna: Radiated spurious emissions, VP, 1 - 3GHz, ch2440MHz, PK scan

Nemko Norway, Instituttveien 6, Kjeller, Norway

FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

PS

3DB
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@mko

Date:

Nemko Norway, Instituttveien 6, Kjeller, Norway

MARKER 2
2.439102564 GHz
Ref 110 dBpvV/m *Att

*RBW 1 MHz Marke
VBW 3 MHz
10 dB SWT 5 ms

r 2

2.4

TEST REPORT
FCC Part 15.247

Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

[Tl 1]
89.59 dBuvV/m
39102564 GHz

110

Markd

LEIMIT CHEEK PAYS

r 1

1.1

[T1]]
49.24 dBuvV/m
26284051 GH=z

—100

—90

—80

FCCPK

70

—60

—50

okl
lxwr‘l'law g lavl_t oy

30

—20

10

Center 2 GHz

24.SEP.2019 11:20:49

External Antenna: Radiated spurious emissions, HP, 1 - 3GHz, ch2440MHz, PK scan

200 MHz/

Span 2 GHz

PS

3DB
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@mko

®

Date:

Nemko Norway, Instituttveien 6, Kjeller, Norway

Ref 110 dBpvV/m

*Att

10 dB

*RBW 1 MHz
VBW 3 MHz
SWT 5 ms

TEST REPORT
FCC Part 15.247

Report no.: REP082150

Marker 2 [T1 ]
98.83 dBuvV/m
2.480769231 GHz

110

—100

Markdr 1 [T1|]
50.89 dBuvV/m
1.125000J000 GH=z

—90

—80

FCCPK

70

—60

e

—50

30

D —

—20

10

Center 2 GHz

24.SEP.2019

External Antenna: Radiated spurious emissions, VP, 1 - 3GHz, ch2480MHz, PK scan

11:10:57

200 MHz/

Span 2 GHz

FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

PS

3DB
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@mko

®

Date:

Nemko Norway, Instituttveien 6, Kjeller, Norway

Ref 110 dBpvV/m

*Att

10 dB

*RBW 1 MHz
VBW 3 MHz
SWT 5 ms

TEST REPORT
FCC Part 15.247

Report no.: REP082150

Marker 2 [T1 ]
88.19 dBuvV/m
2.480769231 GHz

110

—100

Markdr 1 [T1|]
49.34 dBuvV/m
1.125000J000 GH=z

—90

—80

FCCPK

70

—60

—50

30

—20

10

Center 2 GHz

24.SEP.2019 11:12:47

External Antenna: Radiated spurious emissions, HP, 1 - 3GHz, ch2480MHz, PK scan

200 MHz/

Span 2 GHz

FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

PS

3DB
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 2 *RBW 1 MHz Marker 2 [T1 ]
2.407051282 GHz VBW 3 MHz 99.37 dBupV/m
Ref 110 dBpV/m *Att 10 dB SWT 5 ms 2.407051282 GHz
110 Markgqr 1 [T1]]
LEMIT CHEEK pPAdsS 50.91 dBuvV/m
oo 1.12500doo00 cuz |IEN
ronce: [ I
TDF
-80
FCCPK
PS
-70
-60
1 3DB
L o—7 ac
X J «Ldﬁﬂwidﬂ“'“d“ v
" FRE AW Y
T R e i
-30
-20
10
Center 2 GHz 200 MHz/ Span 2 GHz

Date: 24.SEP.2019 12:13:36

External Antenna: Radiated spurious emissions, VP, 3 - 8GHz, ch2405MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
7.22275641 GHz VBW 3 MHz 59.49 dBupvV/m
Ref 82 dBuv/m *Att 10 dB SWT 30 ms 7.222756410 GHz

LEIMIT CHEEK PAYS

— 60

_ P I ST v I W et R

—40

30

3DB

20

10

——-10

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 24.SEP.2019 12:09:26

External Antenna: Radiated spurious emissions, HP, 3 - 8GHz, ch2405MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1 ]
7.318910256 GHz VBW 3 MHz 50.34 dBupV/m
Ref 82 dBuv/m *Att 10 dB SWT 30 ms 7.318910256 GHz

LEIMIT CHEEK PAYS

— 60

—50

PS

—40

30

3DB

20

10

——-10

Center 5.5 GHz 500 MHz/ Span 5 GHz

Date: 24.SEP.2019 11:24:07

External Antenna: Radiated spurious emissions, VP, 3 - 8GHz, ch2440MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

® *RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz 51.81 dBupV/m
Ref 82 dBpV/m *Att 10 dB SWT 30 ms 7.318910256 GHz
—80

LEIMIT CHEEK PAYS
FCCPK
=70
— 60
% TDF

- 5o WMLWWLNA

—40

30
3DB
AC

—20

—10

— O

——-10

Center 5.5 GHz 500 MHz/ Span 5 GHz

Date: 24.SEP.2019 11:25:05

External Antenna: Radiated spurious emissions, HP, 3 - 8GHz, ch2440MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

® *RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 48.93 dBuvV/m

Ref 82 dBpvV/m *Att 10 dB SWT 30 ms 7.438509615 GHz
—80
LEIMIT CHEEK PAYS
FCCPK
—70
- 60
TDF

IR RG] WO MU R Y S

—40

30

3DB
AC

—20

—10

—-10

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 24.SEP.2019 11:04:34

External Antenna: Radiated spurious emissions, VP, 3 - 8GHz, ch2480MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

® *RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz 50.60 dBpvV/m
Ref 82 dBpV/m *Att 10 dB SWT 30 ms 7.438509615 GHz
—80

LEIMIT CHEEK PAYS
FCCPK
=70
— 60
1 TDF

50 e HM»&UF““""C‘ -

—40

30
3DB
AC

—20

—10

— O

——-10

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 24.SEP.2019 11:05:39

External Antenna: Radiated spurious emissions, HP, 3 - 8GHz, ch2480MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

(s MARKER 1 *RBW 1 MHz Marker 1 [T1
9.618589744 GHz VBW 3 MHz 48.28 dBuv/m
Ref 82 dBpV/m *Att 10 4dB SWT 60 ms 9.618589744 GHz
| o Ml S
FeCPR LEMIT CcHEREK PAgS 47.89 daBpv/m
1>-022439s897 cuz |IEN
—70 METRIT 3 [T ]
51.7(¢ dBuvV/m
m Y4 .426284051 GH=z
-eco
1
. 8 1 N
[ MW’“W N
MM WWMW PS
—40
—30
3DB
ac
—20
—10
— O
—-10
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 24.SEP.2019 12:57:08

External Antenna: Radiated spurious emissions, VP, 8 - 18GHz, ch2405MHz, PK scan

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 86 (101)



TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
9.618589744 GHz VBW 3 MHz 52.03 dBupV/m
Ref 82 dBuv/m *Att 10 dB SWT 60 ms 9.618589744 GHz
[ oo ot BN
P LIMIT CHEfK pads 51.94 dBpv/m
1>-022439s897 cuz |IEN
—70 METRIT 3 [T ]
47.5(¢ dBuvV/m
== I4.426284051 cH=z
- 60
| L
v TDF
oo [ z ;quﬁ“*!
W [Fgwy*xuﬂﬂkﬂﬂﬁsfkﬁﬁvwa"\fJ NA
- Atk %ﬁ os
- 40
- 30
3DB
ac
-20
-10
- o
--10
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 24.SEP.2019 12:59:06

External Antenna: Radiated spurious emissions, HP, 8 - 18GHz, ch2405MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

® *RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 50.26 dBpV/m
Ref 82 dBpvV/m *Att 10 dB SWT 60 ms 9.762820513 GHz
oo . B
P LEMIT CHEEK pAds 45.894 dBpV/m
1>-19871]929 cuz |IENM
-70
— 60

—40

30

3DB

20

10

——-10

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 24.SEP.2019 12:51:03

External Antenna: Radiated spurious emissions, VP, 8 - 18GHz, ch2440MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
9.762820513 GHz VBW 3 MHz 51.70 dBupV/m
Ref 82 dBuv/m *Att 10 dB SWT 60 ms 9.762820513 GHz
[ oo ot BN
FeCPR LIMIT CHEEK PAdsS 49.8d dBpvV/m
1>-19871]929 cuz |IENM
-70
— 60
. > TDF
1 : g
ORI, PSRN WP PP e e e
wwm&ﬂm& A At Al PS
- 40
- 30
3DB
AC
-20
-10
- o
——-10
Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 24.SEP.2019 12:50:01

External Antenna: Radiated spurious emissions, HP, 8 - 18GHz, ch2440MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
9.907051282 GHz VBW 3 MHz 48.46 dBuv/m
Ref 82 dBuv/m *Att 10 dB SWT 60 ms 9.907051282 GHz
-8s0 ol 2—+E314
FeCPK LEMIT CHEEK pPAds 49.14 dBuV/m
Tz2-s9102964a1 cuz |IEN
-70
1 PK
MAXH
— 60

TDF

; 2
-s0 v <

—40

—30

3DB

20

10

——-10

Center 13 GHz 1 GHz/ Span 10 GHz

Date: 24.SEP.2019 12:43:52

External Antenna: Radiated spurious emissions, VP, 8 - 18GHz, ch2480MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1 ]
9.923076923 GHz VBW 3 MHz 53.62 dBpuV/m
Ref 82 dBuv/m *Att 10 dB SWT 60 ms 9.923076923 GHz
[ o et BN B
FeCPR LIMIT CHEEK PAdsS 49.6d dBpV/m
1>-391029641 cuz |IEN
-0
— 60
1
A 5 TDF
<o v N n.\".NA'}—\-
-wnll.h}.(., MWW o
o Aol a1 “‘J‘"\MW e s
- 40
- 30
3DB
AC
-20
-10
- o
——-10
Center 13 GHz 1 GHz/ Span 10 GHz

Date: 24.SEP.2019 12:45:42

External Antenna: Radiated spurious emissions, HP, 8 - 18GHz, ch2480MHz, PK scan
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
9.907051282 GHz VBW 3 MHz 48.46 dBuv/m
Ref 82 dBuv/m *Att 10 dB SWT 60 ms 9.907051282 GHz
-8s0 ol 2—+E314
FeCPK LEMIT CHEEK pPAds 49.14 dBuV/m
Tz2-s9102964a1 cuz |IEN
-70
1 PK
MAXH
— 60

TDF

; 2
-s0 v <

—40

—30

3DB

20

10

——-10

Center 13 GHz 1 GHz/ Span 10 GHz

Date: 24.SEP.2019 12:43:52

External Antenna, Pre-scan, Radiated spurious emissions, VP, 18 - 25GHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 1 MHz Marker 1 [T1
24.80929487 GHz VBW 3 MHz 53.55 dBupvV/m
Ref 77.5 dBuv/m *Att 15 dB SWT 45 ms 24.809294872 GHz
Offget -9.% dB
FCCPK
¢ [ A
! LVL
5 r I i Al fery Loyt
Ww%.,mg ST T gy ToF
LNA
a0 PS
-30
3DB
20
ac
10
-o
--10
--20
Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 24.SEP.2019 13:30:57

External Antenna, Pre-scan, Radiated spurious emissions, HP, 18 - 25GHz
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3.9 Power Spectral Density (PSD)

FCC part 15.247(e)

ISED Canada RSS-247 Issue 3, Clause 5.2 (2)
Measurement procedure: ANSI C63.10-2013 Clause 11.10

Test Results: Complies

Measured and Calculated Data:

The measurement procedures PKPSD described in ANSI C63.10-2013 was used.

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

2405 MHz

2440 MHz

2480 MHz

Measured value
(dBm/3kHz)

-10.04

-9.16

-11.73

Requirements:

The Power Spectral Density of a Digital Transmission System shall be no greater than +8 dBm in any 3 kHz band

No requirements for Frequency Hopping Systems.
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

R MARKER 1 *RBW 3 kHz Marker 1 [T1 ]
2.4049375 GHz VBW 10 kHz —10.04 dBm
Ref 13.5 dBm *Att 10 dB SWT 170 ms 2.404937500 GHz
Offget 1045 dB
—10
— O
] ,‘
LVL
“WWWW b ot ‘K
i ‘f/w\ f’ I W ﬂ
\f \\ \/ h
——-30 U "
——40
3DB
AC
——-50
——-60
70
——-80
Center 2.405 GHz 150 kHz/ Span 1.5 MHz
Date: 24.SEP.2019 13:35:31

Nemko Norway, Instituttveien 6, Kjeller, Norway

Conducted PSD, ch2405MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

MARKER 1 *RBW 3 kHz Marker 1 [T1 ]
2.439435096 GHz VBW 10 kHz -9.16 dBm
Ref 20.5 dBm *Att 10 dB SWT 170 ms 2.439435096 GHz
20 Offget 10J5 dB
| [ 2 |
o LVL
1
o1 4 et | oyl |
W /l M/W\,m Aol pgpactd \\ [p‘v\m Fipae] -
B \( \ \[
--30 k “
u 3DB
A
——40 <
——-50
——-60
--70
Center 2.44 GHz 150 kHz/ Span 1.5 MHz
Date: 24.SEP.2019 13:41:54

Conducted PSD, ch2440MHz
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TEST REPORT

FCC Part 15.247
Report no.: REP082150
Neka FCC ID: Y88-AH40R04

IC: 9504A-AH40R04

’ MARKER 1 *RBW 3 kHz Marker 1 [T1
2.4796875 GHz VBW 10 kHz -11.73 dBm
Ref 20.5 dBm *Att 10 dB SWT 170 ms 2.479687500 GHz

20 Offget 1045 dB

| |~
-o
LVL
1
--10 v

|
U V

—-40

—-50

--60

——70

Center 2.48 GHz 150 kHz/ Span 1.5 MHz

Date: 24.SEP.2019 13:48:00

Conducted PSD, ch2480MHz
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4 Measurement Uncertainty

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Measurement Uncertainty Values

Test Item Uncertainty
Output Power +0.5 dB
Power Spectral Density +0.5 dB
Out of Band Emissions, Conducted < 3.6 GHz +0.6 dB
> 3.6 GHz +0.9 dB
Spurious Emissions, Radiated <1GHz +2.5dB
>1GHz +2.2dB
Emission Bandwidth +4 %
Power Line Conducted Emissions +2.9/-4.1dB
Spectrum Mask Measurements Frequency +5 %
Amplitude +1.0dB
Frequency Error +0.6 ppm
Temperature Uncertainty +1 °C

All uncertainty values are expanded standard uncertainty to give a confidence level of 95%, based on coverage factor k=2
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5

Nemko

LIST OF TEST EQUIPMENT

To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment and
ancillaries are identified (numbered) by the Test Laboratory.

TEST REPORT
FCC Part 15.247

Report no.

- REP082150

FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

No. |[Instrument/ Type of instrument/ Manufacturer Ref. no. Cal. Cal.
ancillary ancillary Date Due
1. | ESU40 EMI Receiver Rohde & Schwarz LR1639 2019.01 2020.01
2. | FSwW43 Spectrum analyser Rohde & Schwarz LR1690 2019.01 2020.01
3. | HFH2-Z22 Active Loop antenna Rohde & Schwarz LR1660 2016.11 2019.11
4.13117-PA Antenna horn EMCO LR 1717 2017.05 2020.05
5. 3115 Antenna horn EMCO LR 1330 2016.10 2020.10
6. | PM 320K Antenna Horn Sivers LR 102 N/A
7. | DBF-520-20 Antenna Horn Systron-Donner corp LR 101 N/A
8.]638 Antenna Horn NARDA LR 1480 N/A
9. 637 Antenna Horn NARDA LR 099 N/A
10| ARJB1 Bi-log Hybrid Antenna | Sunol LR 1734 2018.05 2020.05
11 4768-10 Attenuator Narda LR 1356 Cal b4 use
12| 6HC3000/18000 Highpass Filter Trilithic LR 1614 Cal b4 use
13| 84498 Pre-amplifier Hewlett Packard LR 1322 2019.07 2020.07
14| 310N Pre-amplifier Sonoma LR 1686 2019.07 2020.07
15] Model 45 Multimeter Fluke LT 5218 2018.11 2020.11
16| 6812B AC Power source Agilent LR 1515 2019.03 2021.03
17| CPX400S Power supply TTi LR 1713 Cal b4 use
The software listed below has been used for one or more tests.
No. Manufacturer Name Version Comment

1 Rohde & Schwarz GPIBShot 2.7 Screenshots from R&S Spectrum Analyzers

2 Rohde & Schwarz RScommander 1.9.2 64bit | Verssatile Software Tool for R&S Instruments

3 Rohde & Schwarz EMC 32 10.40.10 Radiated Emission test software
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TEST REPORT
FCC Part 15.247
Report no.: REP082150

Nemko

IC: 9504A-AH40R04

6 BLOCK DIAGRAM

6.1 Power Line Conducted Emission

Shielded Room

EUT LISN Test Receiver

6.2 Test Site Radiated Emission

Anechoic Chamber

Antenna /

H=1-4m

|EUT|

Non-conducting
support on Turntable,

H=0.8m Ground Plane

Test Receiver

Shielded Room

This test setup is used for all radiated emissions tests. For frequencies below 30 MHz the measuring distance is 10m, for all other
frequencies it is 3m or 1m. Emissions above 1 GHz are measured with a Spectrum Analyzer and Horn Antenna. For measurements
above 18 GHz the test receiver is moved inside the anechoic chamber and located next to the antenna to minimize the cable loss. All
measurements at 1GHz and above were performed with turntable height 1.5m and with the ground plane covered by absorbers. A pre-
amplifier is used for all measurements above 30 MHz, and High-Pass or Band-Pass filter is used for all harmonics.
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Revision history

TEST REPORT

FCC Part 15.247
Report no.: REP082150
FCC ID: Y88-AH40R04
IC: 9504A-AH40R04

Version Date Comment Sign
00 2019.10.22 First Version - 371121-01 gns
01 2025-02-24 Update report to RSS-247 Issue 3, Update FCC ID / IC ID fs
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