Nemko

Report No.

Test Report

296394-3

Product

applicant

manufacturer

Model

Rating
Trademark
Serial number

Additional information

Bluetooth Transceiver in DECT Handset

Name and address of the

Ascom (Sweden) AB
Grimbodalen 2, SE-40276 Gothenburg
Sweden

Name and address of the

Same as above

DH7BT

3.7V DC (Secondary battery, Li-lon)

ASCOM

/

Bluetooth 2.1, DECT 6.0

Tested according to

FCC Part 15.247

Frequency Hopping Transmitters / Digital Transmission Systems
Industry Canada RSS-247, Issue 1

Low Power Licence-Exempt Radiocommunications Devices

Order number
Tested in period

Issue date

296394
2015.11.30 to 2015.12.03
2016.09.16

testing laboratory

Name and address of the

FCC No: 994405
IC OATS: 2040D-1

@mko

Instituttveien 6

Kjeller, Norway TEL: +47 22 96 03 30

FAX: +47 22 96 05 50

~

?V’r—’ IS

Ww&ﬁdmﬁ

Prepared by [Frode Sveinsen]

Approved by [G.Suhanthakumar]

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: B

Nemko AS, Instituttveien 6, P.O. Box 96 Kjeller, 2027 Kjeller, Norway

TEL +47 22 96 03 30
ENTERPRISE NUMBER NO974404532

FAX +47 22 96 0550 EMAIL info@nemko.com

nemko.com/no



@mko

CONTENTS

6.1
6.2

TEST REPORT

INFORMATION ....
Test Iltem.......cceevvee.

Test Environment .....
TESE ENQGINEEI(S) .eriie ittt e ettt e e et e e e e e s et e e e e e e s et b b e a e e e e e e s eaabtbeeeeeesaaansreeeas
LIS 0 =L [0]] o] 0= o | O P P PP PPPRPPPRIT
Description of modification for Modification Filing
Family LiSt RAONEAIE .......coiiiiiiiiieee ettt e e e s
(@101 S Ofa] 110 0 T=T o | £ PP SRR

TEST REPORT SUMMARY
General......cccoeeeeeiiiieiiiieieeeee,

TS ORS00 4] F= 1Y P PP PPPPUPPPPPPPPPPRE

TE ST RESUL T S ittt ettt e et e e ekttt e e ea bt e e s bb e e e et be e e e anbteeesabbeeeeanbeeeennn 7
Power Line ConduCted EMISSIONS ........cuiiiiiiiiiiiiiie e eeeiieit e e e e e e eiteee e e e e e s s stteaeeaaeeessneneeeaeeeesanens 7
Channel SEPATALION.........eii ittt ettt e e sttt e e e sttt e e e saeeeeanaeeeeaneeeeenne 10

Pseudorandom Hopping AlGOItRM.........ooii e e e 13
L@ ot ol N o - T To3 YA I 1141 T PRSPPI 14
(@ ToTo1 0] o1 T=To I 2= T (o 111/ To || o AU ERRT 17
PEaK POWET OULPUL «..etee ettt ettt et se e e sttt e e e s st e e et e e e mee e e e anteeeesnteeeeannes 19
Spurious EmisSions (RAIAIE) ........coiriiiiiiiiieiiiie et 22
MeEaSUIrEMENT UNCEITAINTY .....couiiiiiiiiieeeiet ettt e et e s nanes 50
LIST OF TEST EQUIPMENT ....oiiiiiiiiiie ittt ettt ettt ettt sttt sibe e st e san e snneenaneas 51
BLOGCK DIAGRAM ...ttt ettt ettt et e eab e bt e e bt e s kb e e bt e e s bt e e nab e e seneenane s

Power Line Conducted Emission
Test Site Radiated EMISSION < LGHZ .......ooovviiiiiieeeeeeee et 52

Nemko Norway, Instituttveien 6, Kjeller, Norway

FCC Part 15.247
Report no.: 296394-3
FCC ID: BXZDH7BT

Page 2 (53)



@mko

1 INFORMATION

1.1 Test Item

TEST REPORT

FCC Part 15.247
Report no.: 296394-3
FCC ID: BXZDH7BT

Name : Ascom
FCCID: BXZDH7BT
Industry Canada ID : 3724B-DH7BT
Model/version : DH7BT

Serial number : /

Hardware identity and/or version: PCB Rev C

Software identity and/or version :

/

Tested to IC Radio Standard (RSS) :

RSS-247 Issue 1, RSS-GEN Issue 4

Test Site IC Reg. Number : IC 2040D-1
Frequency Range : 2402 — 2480 MHz
Number of Channels : 79

Operating Modes : FHSS

Type of Modulation : GFSK

User Frequency Adjustment : None

Rated Output Power : 5.0 mW

Power Supply :

Secondary Battery (3.7V Li-lon)

Antenna Connector :

None

Antenna Diversity Supported :

No

Desktop Charger :

DC3-DAAA with Power Adaptor

Description of Test Item

The EUT is a DECT Handset with Bluetooth Transceiver

Nemko Norway, Instituttveien 6, Kjeller, Norway
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FCC ID: BXZDH7BT

TEST REPORT
FCC Part 15.247
Ne m ko Report no.: 296394-3

1.2 Test Environment
Temperature: 20.5-23.3°C
Relative humidity: 29-42%
Normal test voltage: 3.7VDC

The values are the limit registered during the test period.

1.3 Test Engineer(s)

Frode Sveinsen
Thanh Tran

1.4 Test Equipment

See list of test equipment in clause 5.

15 Description of modification for Modification Filing

Not applicable.

1.6 Family List Rationale

Not Applicable.

1.7 Other Comments

None.
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

2 TEST REPORT SUMMARY

2.1 General

All measurements are tracable to national standards.

The tests were conducted for the purpose of demonstrating compliance with FCC CFR 47 Part 15, paragraph
15.247 and Industry Canada RSS-247 Issue 1.

Tests were performed in accordance with ANSI C63.4-2014 and ANSI C63.10-2013.
Radiated tests were made in a semi-anechoic chamber at measuring distances of 3m and 10m.

A description of the test facility is on file with the FCC and Industry Canada.

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

CI\Iemko

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

Any use which 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 as a result of decisions made or actions
based on this report.
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2.2 Test Summary

TEST REPORT
FCC Part 15.247

Report no.: 296394-3
FCC ID: BXZDH7BT

Name of test FCC Part 15 RSS-247 Issue 1, |Result
reference RSS-GEN Issue 4
reference
Supply Voltage Variations 15.31(e) 6.11 (RSS-GEN) Complies
Number of Operating Frequencies 15.31(m) 5.1 (6) (RSS-247) | Complies
Antenna Requirement 15.203 8.3 (RSS-GEN) Complies
Power Line Conducted Emission 15.107(a) 8.8 (RSS-GEN) Complies
15.207(a)
Channel Separation 15.247(a)(1) 5.1 (4) (RSS-247) | Complies
Pseudorandom Hopping Algorithm 15.247(a)(1) 5.1 (3) (RSS-247) | Complies
Time of Occupancy 15.247(a)(2)(iii) 5.1 (5) (RSS-247) | Complies
Occupied Bandwidth 15.247(a)(1) 5.1 (7) (RSS-247) | Complies
Peak Power Output 15.247(b) 5.4 (RSS-247) Complies
Spurious Emissions (Antenna Conducted) 15.247(c) 5.5 (RSS-247) Complies
Spurious Emissions (Radiated) 15.247(c) 5.5 (RSS-247) Complies
15.109(a) 6.13 (RSS-GEN)
15.209(a) 8.9 (RSS-GEN)

Nemko Norway, Instituttveien 6, Kjeller, Norway
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

3 TEST RESULTS

3.1 Power Line Conducted Emissions

Para. No.: 15.207 (a)

Test Performed By: Thanh Tran Date of Test: 3-Dec-2015

Measurement procedure: ANSI C63.4-2014 using 50 pH/50 ohms LISN.
Test Results: Complies.

Measurement Data: See attached graph, (Peak detector).

Highest measured value (L1 and N):
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AC Mains, 120V 60Hz:

TEST REPORT

FCC Part 15.247
Report no.: 296394-3
FCC ID: BXZDH7BT

Frequency Level Af Limit Margin Det | Position Verdict
[MHz] [dBuV] [dB] [dBuV] [dB] [Pass/Fail]
0.190000 53.00 10.70 64.00 11.00 QP N Pass
0.200000 47.30 10.70 63.60 16.30 QP N Pass
0.255000 48.10 10.60 61.60 13.50 QP N Pass
0.320000 43.20 10.50 59.70 16.50 QP N Pass
0.390000 37.50 10.40 58.10 20.60 QP N Pass
0.465000 35.50 10.30 56.60 21.10 QP N Pass
0.580000 38.90 10.20 56.00 17.10 QP N Pass
13.255000 36.60 10.80 60.00 23.40 QP L1 Pass
16.125000 33.60 10.80 60.00 26.40 QP L1 Pass
0.190000 37.30 10.70 54.00 16.70 AV N Pass
0.200000 30.00 10.70 53.60 23.60 AV N Pass
0.255000 35.40 10.60 51.60 16.20 AV N Pass
0.320000 29.30 10.50 49.70 20.40 AV N Pass
0.390000 23.00 10.40 48.10 25.10 AV N Pass
0.465000 27.80 10.30 46.60 18.80 AV N Pass
0.580000 33.20 10.20 46.00 12.80 AV N Pass
0.850000 19.60 10.30 46.00 26.40 AV N Pass
0.990000 21.30 10.40 46.00 24.70 AV N Pass
1.455000 21.00 10.40 46.00 25.00 AV N Pass
1.835000 20.60 10.40 46.00 25.40 AV N Pass
2.240000 19.40 10.40 46.00 26.60 AV N Pass
3.210000 14.10 10.40 46.00 31.90 AV L1 Pass
4.645000 18.80 10.50 46.00 27.20 AV L1 Pass
4.765000 21.40 10.50 46.00 24.60 AV Pass
6.465000 19.40 10.60 50.00 30.60 AV Pass
10.005000 18.80 10.60 50.00 31.20 AV L1 Pass
13.255000 26.50 10.80 50.00 23.50 AV L1 Pass
16.125000 19.00 10.80 50.00 31.00 AV L1 Pass
17.705000 16.20 10.80 50.00 33.80 AV L1 Pass

Nemko Norway, Instituttveien 6, Kjeller, Norway
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TEST REPORT

FCC Part 15.247
Report no.: 296394-3
FCC ID: BXZDH7BT
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

3.2 Channel Separation

Para. No.: 15.247 (a)(1)
Test Results: Complies

Measurement Data:

Channel Separation: 1.0 MHz
20 dB Bandwidth of hopping channel: 819 kHz
Nominal value for Channel Separation 1.0 MHz

RF channel has no influence on 20 dB bandwidth.

See attached plots

Requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

or:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25
kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided the system
operates with an output power no greater than 125 mWw.

No requirements for Digital Transmission Systems.
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

MultiView =-| Spectrum | l - ]

Ref Level 10.00 dBm  Offset 16.20 dB ® RBW 10 kHz

& ALt 10dB  SWT 419 ps(~11 ms WBW 30 kHz  Mode Auto FFT
1 Frequency Sweep
D2[1] -0.26 dB
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-10 dBm \[\_\/Wﬂvm \ an
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vV e Lav
-30 dem
-40 dem
50 dem
-60 dem
70 dem
-80 dem
CF 2.4405 GHz 5001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
11 1 2.44006164 GHz -1.00 dBm
D2 11 1 999.8 kHz -0.26 dB

3 03.12.2015
]_[ J measuring... @ERRERRNE il 09:33:42 4

Channel Separation

MultiView | Spectrum | = I

Ref Level 10.00 dBm Offset 16.20 dB ® RBW 30 kHz
@ Att 10dB  SWT 1.03 ms  WBW 100 kHz Mode Sweep
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w1 M1[1] 3.35 dBm
/'\ 2.40216180 GHz|
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; o
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-30 dBm /

N

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2,402 GHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.4021618 GHz 3.35dBm ndB 20.0 dB
T1 1 2.4015964 GHz -16.66 dBm ndB down BwW 819.20 kHz
T2 1 2.4024156 GHz -16.68 dBm ) Factor 2932.4

o 03.12.2015
]_[ J Measuring... EENEREEED i 09:98:40 7

20dB Bandwidth, 2402 MHz
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

MultiView | Spectrum .

Ref Level 10.00 dBrm  Offset 16.20 dB8 ® RBW 30 kHz
= Att 10dB  SWT 1.03 ms WBW 100 kHz

1 Frequency Sweep
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-80 dBm

CF 2.441 GHz 1001 pts 200.0 kHz/ Span 2.0 MHz

2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
11 1 2.4411638 GHz 3.73 dBm ndB 20.0 dB
T1 1 2.4405964 GHz -16.27 dBm ndB down Bw 819.20 kHz
T2 1 2.4414156 GHz -16.38 dBm () Factaor 2880.0
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20dB Bandwidth, 2441 MHz

MultiView | Spectrum - I

Ref Level 10.00 dBm  Offset 16.20 dB ® RBW 30 kHz
& ALt 10dB  SWT 1.03 ms  WBW 100 kHz Mode Sweep

1 Frequency Sweep
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CF 2.48 GH=z 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type | Ref | Trec | X-Value | ¥Y-Value | Function | Function Result |
M1 1 2.4801618 GHz 3.73 dBm ndB 0.0 dB
T1 1 2.4795964 GHz -16.27 dBm ndB down B 819.20 kHz
T2 1 2.4804156 GHz -16.35 dBmn ) Factar 3027.6

" 03.12.2015
Measuring... [RRREERD
]-[ ] g... W ] y

09:39:24

20dB Bandwidth, 2480 MHz
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3.3 Pseudorandom Hopping Algorithm

Para. No.: 15.247 (a)(1)
Test Results: Complies
Measurement Data: /

Requirements:

TEST REPORT

FCC Part 15.247
Report no.: 296394-3
FCC ID: BXZDH7BT

The channel frequencies shall be selected from a pseudorandom ordered list of hopping frequencies. Each

frequency must be used equally by the transmitter.

No requirements for Digital Transmission Systems.
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

3.4 Occupancy Time
Para. No.: 15.247 (a)(1)(iii)

Test Results: Complies

Measurement Data:

DH1 DH3 DH5
Number of RF Channels: 200r79
Maximum Length of RF Burst pr. channel (ms) 0.390 1.651 2.907
Slot length (ms) 1.251 3.747 6.253
Time between RF Burst on same RF Channel (ms) 25.0 74.9 1251
Time of Occupancy 125 ms 176 ms 186 ms

DH1:
Time between RF burst on same channel: 1.251 x 20 ms = 25.0 ms
Time of occupancy: (0.390 x 400 x 20) / 25.0 =125 ms

DH3:
Time between RF burst on same channel: 3.747 x 20 ms = 74.9 ms
Time of occupancy: (1.651 x 400 x 20) / 74.9 =176 ms

DH5:
Time between RF burst on same channel: 6.253 x 20 ms = 125.1 ms
Time of occupancy: (2.907 x 400 x 20) / 125.1 = 186 ms

See attached graph.

Requirements:

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed.

No requirements for Digital Transmission Systems.
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MultiView | Spectrum

TEST REPORT

FCC Part 15.247
Report no.: 296394-3
FCC ID: BXZDH7BT

Ref Level 10.00 dBm Offset 16.20 dB ® RBW 1 MHz
= Att 10dB & SWT 1.6 ms VBW 3 MHz
TRG:VID

1 Zero Span

-57.74 dBm
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2 Marker Table
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Function Result |

M1 1
D2 M1 1 390.3 ps
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-57.74 dBm
55.97 dB
5.25 dB

1

J Ready

Burst Length, DH1

MultiView | Spectrum
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2 Marker Table
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Function Result |
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J Ready

Burst Length, DH3
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

MultiView | Spectrum
Ref Level 10.00 dBm Offset 16.20 dB ® RBW 1 MHz SGL
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Burst Length, DH5
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

3.5 Occupied Bandwidth

Para. No.: 15.247 (a)(1)(iii)
Test Results: Complies

Measurement Data:

Number of RF Channels in use: 79
Channel Centre Frequencies: 2402 to 2480 MHz
99% BW Measured on Centre Channel (2441MHz) 834 kHz

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.
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

MultiView | Spectrum | l - ]

Ref Level 10.00 dBm  Offset 16.20 dB ® RBW 1 MHz
& Att 10dB  SWT 1.01 ms  ¥BW 3 MHz Mode Auto Sweep
1 Frequency Sweep

-30 dBm \
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]-[ ] Measuring... EENNRRRND gl Dm

RF Channels in Use

MultiView | Spectrum | = I
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2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.4410599 GHz 1.31 dBm
T1 1 2.44058541 GHz -18.64 dBm Oce Bw 834.165834166 kHz
T2 1 2.44141858 GHz -18.57 dBm
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99% Bandwidth
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

3.6 Peak Power Output
Para. No.: 15.247 (b)

Test Results: Complies

Measurement Data:

2402 MHz 2441 MHz 2480 MHz
Conducted Power (dBm) 4.45 4.87 4.95
Conducted Power (Watts) 0.00279 0.00307 0.00313
Maximum Antenna gain (dBi)* 3.0 3.0 3.0
EIRP, Calculated (Watts) 0.0556 0.00612 0.00624

* Maximum Antenna gain is value declared by manufacturer.

See attached graph.
Detachable antenna? [ Yes X No
If detachable, is the antenna connector non-standard? 1 Yes 1 No

Type of antenna connector: N/A

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

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.
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

MultiView | Spectrum | l - I

Ref Level 10.00 dBm Offset 16.20 dB ® RBW 3 MHz
& Att 10dB & SWT 3.5ms VBW 10 MHz
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:42: A

Conducted Power, 2441 MHz
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

MultiView | Spectrum

Ref Level 10.00 dBm Offset 16.20 dB ® RBW 3 MHz

& Att 10dB & SWT 3.5ms  VBW 10 MHz
TRG:VID

1 Time Domain Power

M1[1] 4.95 dBm

0 dBrm

5.50 ps

-10 dBm

-20 dBm

o
©

TRG -30.000 dBr

-40 dBm

-60 dBm

-70 dBm

-80 dBm

TRG

CF 2.48 GHz

1001 pts
2 Marker Table

Type | Ref | Trc | X-Value

Y-Value | Function |

350.0 ps/

4.95 dBm

Function Result |
[ 1 5.5 ps 4.95 dBm TD Pow Peak

I

] Measuring... EUNEREEED i

Conducted Power, 2480 MHz

Nemko Norway, Instituttveien 6, Kjeller, Norway

03.12.2015
09:41:50 7
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

3.7 Spurious Emissions (Radiated)

Para. No.: 15.247 (c)

Test Results: Complies

Measurement Data:

Band-edge conducted power

Measured field strength (dBuVv/m) Limit Margin
2390 MHz 2483.5 MHz dBpVv/m dB
Peak Detector 55.5 58.6 74 18.5 15.4
Average Detector 35.5 38.6 54 18.5 154

Average Detector values are measured with Peak Detector and corrected for Duty Cycle.

See attached plots.

Duty Cycle Correction Factor Calculation:

Duty Cycle = slot length / (frame length * number of hopping channels)

Duty Cycle =2.91ms / (6.25ms * 79) = 0.59 % (see plot for DH5 frame on page 16)
Duty Cycle Correction factor = -20 x log(0.0059) = 44.6 dB

Maximum Duty Cycle Correction Factor according to Para 15.35 (b): 20 dB

RF conducted power to 25 GHz see attached graph.
Maximum RF level outside operating band:

RF ch 0: >50 dB/C, margin >30 dB

RF ch 39: >50 dB/C, margin >30 dB

RF ch 79: >50 dB/C, margin >30 dB
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TEST REPORT

FCC Part 15.247
Report no.: 296394-3
FCC ID: BXZDH7BT

@ *RBW 1 MH=z Marker 1 [T1 ]
VBW 3 MHz 55.51 dBpVv
Ref 117 dBuv *Att 10 dB SWT 2.5 ms 2.376955128 GHz
-110 A
100 A
o0 /( \
Lo / \ PS
/ \\
L so ~ / 3DB

—F

A
Abmgnstedelasb i gtbrie il A e il el .nu-/ LWM\

A

- 40

30

20

Start 2.355 GHz

Date: 30.NOV.2015 15:19:51

Lower Band Edge, Radiated, 2402 MHz

Nemko Norway, Instituttveien 6, Kjeller, Norway

5 MHz/

Stop 2.405 GHz
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FCC Part 15.247
Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

R MARKER 2 *RBW 1 MHz Marker 2 [T1 ]
2.483533654 GHz *VBW 3 MHz 58.59 dBuv
Ref 117 dBuv *Att 10 dB SWT 2.5 ms 2.483533654 GHz

Markgr 1 [T1]]
102 4§07 dBuv

110
2.480044077 cuz|EN

g WA
VAR Ps
AR

/S
/

50 \'&

40

—

30

P2
20 t

Start 2.475 GHz 2.5 MHz/ Stop 2.5 GHz

Date: 30.NOV.2015 15:39:24

Upper Band Edge, Radiated, 2480 MHz
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FCC Part 15.247
Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

MultiView | Spectrum l l - I
Ref Level 5.00 dBm Offset 16.20 dB ® RBW 100 kHz
& Att 10dB  SWT  23.5ms  VBW 300kHz Mode Auto Sweep
1 Frequency Sweep
Limit Check PASIS M1[1] -61.31 dBm
0 dBm—time FEC 5247 20EBPHAK PASSE 551.30 MHz
-10 dém
Fcc15 247 2008 PEAK
-20 dem
-30 dém
-40 dem
-50 dBm
50 dam w:’fww
Aottt A R At i Ho stk 0]
70 dBm
-80 dBm
-90 dem
1.0 MHz 1001 pts 234.9 MHz/ 2.35 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 551.3 MHz -61.31 dBm
H J Measuring... EUNRREEED i Dzile'z:éil?;g J

Conducted Emissions, 1 -2350 MHz, Hopping Active

MultiView | Spectrum l = I
Ref Level 5.00 dBm Offset 16.20 dB ® RBW 100 kHz
& Att 10dB  SWT 1.01 ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep T
Limit Check PASS 1] 56 HEEH
DB b FEE TS 24T 2OEB PRAK | PASE 1 T -‘-i e
di
-10 dém
B TR A TR I R T
[FC15 247 2008 PEAK
-20 dBm ”
-30 dBm
-40 dBm
-50 dém
1 ‘J
60 dam ) ﬁ | Ll
" i
Y !
-70 dem
-80 dBm
-90 dem
CF 2.4 GHz 1001 pts 10.0 MHz / Span 100.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.44715 GHz 4.56 dBm
12 1 2.37982 GHz -56.11 dBm
: 02.12.2015
]_[ J Measuring... WHNEREEED i 162354 4

Conducted Emissions, 2350 -2450 MHz, Hopping Active
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FCC Part 15.247

Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

Ref Level 500 dBm  Offset 16.20 dB ® RBW 100 kHz
® ALt 10dB  SWT 1.01 ms  VBW 300 kHz Mode Auto Swee

e T RS T
ST

I R

. |

60 dém A ﬂ .
’ AP PV WY WP Y Y P W

-70dBm

-80 dBm

-90 dBm

2.45 GHz 1001 pts 10.0 MHz/ 2.55 GHz
2 Marker Table
Type | Ref | Trec | X-Value | Y-Value
11 1 2.45614 GHz 4.65 dBm
12 1 2.48362 GHz -52.38 dBm
02.12.2015

]_[ ] Measuring... EURERREED g6 16:25:58 7
:25: %

Function | Function Result

Conducted Emissions, 2450 -2550 MHz, Hopping Active

MultiView | Spectrum - |

Ref Level 500 dBm  Offset 16.20 dB ® RBW 100 kHz
& ALt 10dB  SWT 225 ms  VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep
Limit Check PASIS M1[1] -48.74 dBm
0 dBMHine FCUTS 247 7006 PIAR PAS] 4,9610 GHz
M2[1] -50.58 dBm|
7.2260 GHz

-10 dBm

FCC15 247 2008 PEAK
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

ﬁ » ,
T T e e e A M e

-70 dBm

-80 dBm

-390 dBm

2.55 GHz 1001 pts 2.25 GHz/ 25.0 GHz

2 Marker Table
Type | Ref | Trc | X-Value | Y-Value
11 1 4.961 GHz -48.74 dBm
12 1 7.226 GHz -50.58 dBm
M3 1 12.115 GHz -48.27 dBm
[RES 1 9.738 GHz -53.63 dBm

o 02.12.2015
Measuring... ENNEEEEED i
16:27:41 7

Function | Function Result

Conducted Emissions, 2550 -25000 MHz, Hopping Active
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Radiated emissions 10 kHz-30 MHz.
Measuring distance 10 m, measured with Peak detector.

No component detected, see attached graph.

Limit is converted to 10 m using 40 dB/decade according to 15.31 (f) (2).

MARKER 1 RBW 9 kHz Marker 1 [T1 ]
9 kHz MT 50 ms 48.06 dBpvV/m
Step AUTO Att O dB PREAMP OFF 9.000000000 kHz
dBuv | 110 100 kHz 1 MHz 10 MHz
/m \FESQEE; PRSI GG B34 o3 bAss
100
1 PH | I~
cLRWRY gl
80 \\\\\\\
70
- 60
I
Y \,
n "
|36 ¥ \tﬁhﬁb“q][,,u, ¥ TP T A i
1,
10
0
h
9 kHz 30 MHz

Date: 1.DEC.2015 10:21:10

Nemko Norway, Instituttveien 6, Kjeller, Norway

SGL

TDF

6DB
DC

TEST REPORT

FCC Part 15.247
Report no.: 296394-3
FCC ID: BXZDH7BT
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FCC Part 15.247
Ne m ko Report no.: 296394-3

FCC ID: BXZDH7BT

Radiated emission 30 — 1000 MHz.

Detector: Quasi-Peak

Measuring distance 10 m according to CISPR 22.
Tested in burst mode with BT active.

No emissions detected.

See attached plots.
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Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
200 MHz VBW 300 kHz 15.29 dBuv/m
Ref 55 dBpV/m *Att 10 dB SWT 20 ms 200.000000000 MHz
55
LEIMIT CHEECK PAYS
[ -]
ol I
FCC15BH
TDF
= PA
PS
30
-2
3DB
20 Ac
y
- b i PP
Wrﬁ, . A i
A S
— O
-5

Start 30 MHz 17 MHz/ Stop 200 MHz

Date: 1.DEC.2015 09:37:27

Radiated Emissions, 30 -200MHz, VP
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FCC Part 15.247

Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

R MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
200 MHz VBW 300 kHz 15.45 dBuv/m
Ref 55 dBuvV/m *Att 10 dB SWT 20 ms 200.000000000 MHz
55
LEIMIT CHEEK PAJS
[ ]
1 PK
ol I
FCC15BFE|
TDF
-3 PA
PsS
- 30
-2
3DB
—20 AC
y
= WM
ML\ ] I o }fw
-o
-5

Start 30 MHz 17 MHz/ Stop 200 MHz

Date: 1.DEC.2015 09:40:50

Radiated Emissions, 30 -200MHz, HP
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FCC Part 15.247

Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

R MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
938.4615385 MHz VBW 300 kHz 26.91 dBpvV/m
Ref 60 dBuvV/m *Att 10 dB SWT 80 ms 938.461538462 MHz

60
LIEMIT CHEECK PAYS

> [ 2 |

50

FCC15BFE|
40

TDF

PA
PS

30

Start 200 MHz 80 MHz/ Stop 1 GHz

Date: 1.DEC.2015 09:48:08

Radiated Emissions, 200 -1000MHz, VP
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FCC Part 15.247

Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

R MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
961.5384615 MHz VBW 300 kHz 26.77 dBpvV/m
Ref 60 dBuvV/m *Att 10 dB SWT 80 ms 961.538461538 MHz

60
LIEMIT CHEECK PAYS

> [ 2 |

50

FCC15BFE|
40

TDF

PA
PS

30

3DB

[ ac

20

M

10

[0}

Start 200 MHz 80 MHz/ Stop 1 GHz

Date: 1.DEC.2015 09:53:12

Radiated Emissions, 200 -1000MHz, HP
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FCC Part 15.247
Report no.: 296394-3
FCC ID: BXZDH7BT

@mko

Radiated Emissions, 1-25 GHz

3m (1 — 8.5 GHz)
1m (5.5 — 25 GHz)

Measuring distance:

Peak Detector:

Frequency |RF Dist. corr. Field strength, Limit Margin
channel factor Peak Detector, 3m
GHz L,M,H dB dBuVv/im dBuVv/m dB
7.323 M 9.5 46.5 74 27.5
9.763 M 9.5 51.1 74 22.9
Other freqs L,M,H 0 None detected 74 >20
Average Detector:
Frequency |RF Dist. corr. Field strength, Duty cycle | Limit Margin
channel | factor Peak Detector, 3m corr. factor
GHz L,M,H dB dBuV/m dB dBuVv/m dB
7.323 M 9.5 26.5 20 54 27.5
9.763 M 9.5 31.1 20 54 22.9
Other fregs L.MH / None detected 20 54 >20

Average Detector values are calculated from Peak values by Duty Cycle Correction Factor.
Antenna factor, amplifier gain and cable loss are included in spectrum analyzer “Transducer factor”.

See plots.
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FCC Part 15.247
Ne m ko Report no.: 296394-3
FCC ID: BXZDH7BT

® “RBW 1 MHz Marker 1 [T1 ]
A VBW 3 MHz 53.04 dBpvV

Ref 117 dBpv *Att 10 dB SWT 5 ms 2.378862179 GHz

[—110

[~ 20 TDF

- 80 PS

[— 70

3DB

60
AC

50

‘ e e

30

[—20

Start 1 GHz 139 MHz/ Stop 2.39 GHz

Date: 30.NOV.2015 15:24:22

Radiated Emissions, 1000 -2390MHz, EUT H1, VP
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FCC Part 15.247
Ne m ko Report no.: 296394-3
FCC ID: BXZDH7BT

® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 54.91 dBuv

Ref 117 dBuv *Att 10 dB SWT 5 ms 2.378862179 GHz

110

[~ 20 TDF

80 PS

- 70

3DB

[— 60

—

AC

50

o nljlk

[— 30

20

Start 1 GHz 139 MHz/ Stop 2.39 GHz

Date: 30.NOV.2015 15:26:13

Radiated Emissions, 1000 -2390MHz, EUT H1, HP
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FCC Part 15.247

Ne m ko Report no.: 296394-3
FCC ID: BXZDH7BT

® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 56.33 dBuv

Ref 117 dBuv *Att 10 dB SWT 2.5 ms 2.505608974 GHz

110

[~ 20 TDF

80 PS

- 70

3DB

AC

40

[— 30

20

Start 2.5 GHz 70 MHz/ Stop 3.2 GHz

Date: 30.NOV.2015 15:42:56

Radiated Emissions, 2500 -3200MHz, EUT H1, VP
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FCC Part 15.247

Ne m ko Report no.: 296394-3
FCC ID: BXZDH7BT

® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 52.27 dBuv

Ref 117 dBuv *Att 10 dB SWT 2.5 ms 2.504487179 GHz

110

[~ 20 TDF

80 PS

- 70

3DB

[— 60
AC

gl fmrin Bl A, I T S VTS F A S e Se Y VR VI

40

[— 30

20

Start 2.5 GHz 70 MHz/ Stop 3.2 GHz

Date: 30.NOV.2015 15:44:47

Radiated Emissions, 2500 -3200MHz, EUT H1, HP
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Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

® “RBW 1 MHz Marker 1 [T1 ]
A VBW 3 MHz 52.01 dBpv

Ref 82 dBuv *Att 10 dB SWT 35 ms 8.358974359 GHz

80

70

[~ 60

TDF

" I - w“w&.&ww A

40

30

3DB
ac

[—20

10

--10

Start 3 GHz 550 MHz/ Stop 8.5 GHz

Date: 30.NOV.2015 15:51:438

Radiated Emissions, 3000 -8500MHz, VP
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FCC Part 15.247

N e m ko Report no.: 296394-3

FCC ID: BXZDH7BT

® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 52.75 dBuv

Ref 82 dBpv *Att 10 dB SWT 35 ms 8.455929487 GHz

[—80

—70

- 60

y| ToF

,__;[,L..LM

50 Ao 3

40

30

3DB
AC

20

[—10

--10

Start 3 GHz 550 MHz/ Stop 8.5 GHz

Date: 30.NOV.2015 15:53:40

Radiated Emissions, 3000 -8500MHz, HP
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Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

® * RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 42.09 dBuv
Ref 72.5 dBuv *Att 10 dB SWT 20 ms 7.322115385 GHz
Offget -9.% dB
=70
LVL
[~ 60
TDF
. LNA
[—50
[—45

3DB

Start 5.5 GHz 300 MHz/ Stop 8.5 GHz

Date: 30.NOV.2015 17:49:15

Radiated Emissions, 5500 -8500MHz, VP, 1m
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Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 39.52 dBuv
Ref 72.5 dBuv *Att 10 dB SWT 20 ms 7.322115385 GHz
Offget -9.3% dB
70
LVL
[~ 60
TDF
L LNA
[— 50
[~ 4° 3DB
AC
1
[—40
. Ll
[—30
2
Start 5.5 GHz 300 MHz/ Stop 8.5 GHz

Date: 30.NOV.2015 17:51:07

Radiated Emissions, 5500 -8500MHz, HP, 1m
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N e m ko Report no.: 296394-3

FCC ID: BXZDH7BT

® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 46.40 dBuv
Ref 72.5 dBuv *Att 10 dB SWT 25 ms 9.762019231 GHz
Offget -9.3% dB

70
LVL

[~ 60
TDF

. LNA
PS

[— 50

1

= P

45 3DB
AC

ILJO

[~ 35

[—30

2

Start 8.5 GHz 350 MHz/ Stop 12 GHz

Date: 30.NOV.2015 17:55:43

Radiated Emissions, 8500 -12000MHz, VP, 1m
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N e m ko Report no.: 296394-3

FCC ID: BXZDH7BT

® * RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 46.31 dBuv
Ref 72.5 dBuv *Att 10 dB SWT 25 ms 11.669070513 GHz
Offget -9.% dB
=70
LVL
[~ 60
TDF
. LNA
PS
[—50

35

30

Start 8.5 GHz 350 MHz/ Stop 12 GHz

Date: 30.NOV.2015 17:57:36

Radiated Emissions, 8500 -12000MHz, HP, 1m
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Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

® * RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 50.68 dBuv
Ref 72.5 dBuv *Att 10 dB SWT 35 ms 17.990384615 GHz
Offget —-9.% dB
=70
LVL
[~ 60
TDF
[—55 LNA

3DB
AC
[—40
[~ 35
[—30
2
Start 12 GHz 600 MHz/ Stop 18 GHz

Date: 30.NOV.2015 18:38:17

Radiated Emissions, 12000 -18000MHz, VP, 1m
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Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 50.34 dBuv
Ref 72.5 dBuv *Att 10 dB SWT 35 ms 17.932692308 GHz
Offget -9.3% dB
70
LVL
[~ 60
TDF
[—55 LNA
1
[— 50
= £
e ]
AC
[—40
[~ 35
[—30
2
Start 12 GHz 600 MHz/ Stop 18 GHz

Date: 30.NOV.2015 18:40:09

Radiated Emissions, 12000 -18000MHz, HP, 1m
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Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

® * RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 50.68 dBuv
Ref 72.5 dBuv *Att 10 dB SWT 35 ms 17.990384615 GHz
Offget —-9.% dB
=70
LVL
[~ 60
TDF
[—55 LNA

3DB
AC
[—40
[~ 35
[—30
2
Start 12 GHz 600 MHz/ Stop 18 GHz

Date: 30.NOV.2015 18:38:17

Radiated Emissions, 18000 -25000MHz, VP, 1m
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Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 50.34 dBuv
Ref 72.5 dBuv *Att 10 dB SWT 35 ms 17.932692308 GHz
Offget -9.3% dB
70
LVL
[~ 60
TDF
[—55 LNA
1
[— 50
= £
e ]
AC
[—40
[~ 35
[—30
2
Start 12 GHz 600 MHz/ Stop 18 GHz

Date: 30.NOV.2015 18:40:09

Radiated Emissions, 18000 -25000MHz, HP, 1m
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N e m ko Report no.: 296394-3

FCC ID: BXZDH7BT

® * RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 46.52 dBuv
Ref 72.5 dBuv *Att 10 dB * SWT 500 ms 7.322531949 GHz
Offget -9.% dB
=70
LVL
[~ 60
TDF
. LNA
[—50
i
,f'J Nkl A

45 3DB
ac
a0 “1

35

30

Center 7.322564 GHz 1 MHz/ Span 10 MHz

Date: 30.NOV.2015 16:45:31

Radiated Emissions, 7322.6 MHz, EUT H2, VP, 1m
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N e m ko Report no.: 296394-3

FCC ID: BXZDH7BT

® * RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 51.07 dBupv
Ref 72.5 dBuv *Att 10 dB * SWT 200 ms 9.763297821 GHz
Offget -9.% dB
=70
LVL
[~ 60
TDF
. LNA

PS

KLL\ Ik X e
s

45 3DB
ac

40

35

30

Center 9.76341 GHz 1 MHz/ Span 10 MHz

Date: 30.NOV.2015 18:17:22

Radiated Emissions, 9763.4 MHz, EUT H2, HP, 1m
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FCC Part 15.247
Nem ko Report no.: 296394-3
FCC ID: BXZDH7BT

4 Measurement Uncertainty

Measurement Uncertainty Values

Test Item Uncertainty
Output Power +0.5dB
Power Spectral Density +0.5dB
Out of Band Emissions, Conducted < 3.6 GHz +0.6 dB
> 3.6 GHz +0.9 dB
Spurious Emissions, Radiated <1GHz +2.5dB
>1 GHz +2.2 dB
Emission Bandwidth 4 %
Power Line Conducted Emissions +2.9/-41dB
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

LIST OF TEST EQUIPMENT

FCC ID: BXZDH7BT

To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment

and ancillaries are identified (hnumbered) by the Test Laboratory.

No. | Model number Description Manufacturer Ref. no. Cal. date Cal. Due

1 FSW26 Spectrum Analyzer Rohde & Schwarz LR 1640 2015.11 2016.11

2 ESU40 Measuring Receiver Rohde & Schwarz LR 1639 2015.11 2016.11

3 6810.17B Attenuator Suhner LR 1669 Cal b4 use

4 6HC3000/18000 Highpass Filter Trilithic LR 1614 Cal b4 use

5 HK116 Biconical Antenna Rohde & Schwarz LR 1260 2013.12 2017.12

6 HL223 LPDA antenna Rohde & Schwarz LR 1261 2013.12 2017.12

7 3115 Horn Antenna EMCO LR 1226 2013.12 2018.12

8 8449A Pre-amplifier Hewlett Packard LR 1322 2015.10 2016.10

9 642 Antenna Horn Narda LR 220 2009.01.26 2017.01.26
10 PM7320X Antenna horn Siverts lab LR 103 2009.01.26 2017.01.26
11 DBF-520-20 Antenna horn Systron Donner LR 101 2009.01.26 2017.01.26
12 638 Antenna Horn Narda LR 1480 2010.06 2020.06
14 HFH2-Z2 Loop Antenna Rohde & Schwarz LR 1660 2014.10 2016.10

15 Model 87V Multimeter Fluke LR 1599 2015.10 2016.10
16 ESHS10 EMI Rohde & Schwarz N 3528 2015.08 2016.08

17 ESH3-25 Two-line V-Network Rohde & Schwarz LR 1076 2014.04.23 2016.04.23
18 ESH3-72 Pulse limiter Rohde & Schwarz LR 1074 2015.03.05 2017.03.05
19 6812B AC power Source Agilent LR 1515 2015.12 2016.12
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6 BLOCK DIAGRAM

6.1 Power Line Conducted Emission

Shielded Room

EUT LISN Test Receiver

6.2 Test Site Radiated Emission < 1GHz

Anechoic Chamber

Antenna /

H=1-4m

EUT]

Non-conducting
support on Turntable,
H=0.8m Ground Plane

Test Receiver

Shielded Room

The same test set-up was used for measurements above 1 GHz, but here the EUT was placed on a 1.5m support table
and the ground plane was covered by absorbers.

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 52 (53)



@emko

Revision history

TEST REPORT

FCC Part 15.247
Report no.: 296394-3
FCC ID: BXZDH7BT

Version Date Comment Sign
1.0 2016.03.16 Edition for TCB Review FS
2.0 2016.09.16 Changes after TCB review FS

Nemko Norway, Instituttveien 6, Kjeller, Norway

Page 53 (53)



	Test Report
	1   INFORMATION
	1.1 Test Item
	1.2  Test Environment
	1.3 Test Engineer(s)
	1.4 Test Equipment
	1.5 Description of modification for Modification Filing
	1.6 Family List Rationale
	1.7 Other Comments

	2  TEST REPORT SUMMARY
	2.1 General
	2.2  Test Summary

	3  TEST RESULTS
	3.1 Power Line Conducted Emissions
	3.2  Channel Separation
	3.3  Pseudorandom Hopping Algorithm
	3.4  Occupancy Time
	3.5 Occupied Bandwidth
	3.6  Peak Power Output
	3.7 Spurious Emissions (Radiated)

	4  Measurement Uncertainty
	5  LIST OF TEST EQUIPMENT
	6  BLOCK DIAGRAM
	6.1 Power Line Conducted Emission
	6.2 Test Site Radiated Emission < 1GHz


