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1 INFORMATION

1.1 Test Item

TEST REPORT

FCC Part 15.247
Report no.: 350858-14
FCC ID: UCSDM223

Name delaval
FCCID UCSDbM223
Industry Canada ID /
Model/version DM223

Serial number

/

Hardware identity and/or version

DM223 PCBA; 89064681

Software identity and/or version

Thor EMC test SW suite

Frequency Range

2402 — 2480 MHz

Number of Channels 40
Type of Modulation Digital (GFSK)
User Frequency Adjustment None

Rated Output Power

0.002 Watts (Conducted)

Type of Power Supply

External DC Supply

Antenna Connector None
Number of Antennas 1
Antenna Diversity Supported N/A
Desktop Charger N/A

Description of Test ltem

The DM223 is one of several units in a family of DeLaval modular farm automation control devices used in

milking systems.

1.2 Normal test condition
Temperature: 20-24°C
Relative humidity: 20 - 50 %
Normal test voltage: 24 Voc

The values are the limit registered during the test period.
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TEST REPORT

FCC Part 15.247
Nem ko Report no.: 350858-14
FCC ID: UCSDM223

1.3 Test Engineer(s)

Frode Sveinsen

1.4 Antenna Requirement
Is the antenna detachable? [ Yes X No
If detachable, is the antenna connector non-standard? [ Yes [JNo

Type of antenna connector: N/A
Ref. FCC §15.203

1.5 Test Configuration

All tests except Power-Line Conducted tests, were performed with the EUT in stand-alone mode and with the EUT
powered from a regulated external power supply. The EUT was programmed from Linux Computer that was used to
send commands over the Ethernet Interface.

Power-Line Conducted tests were performed with the EUT connected to a test-wall together with other units as shown
below.

pu223 BU204 BU213 1200 U400 SPUOOE ccu2is
AE:2E:0A:BO:00:86AE:2E:0A:00:01:17  AE:2E:0A:00:01:09 AE:2E:0A:00:01:03AE:2E:0A:B0:00:37 AE:2E:0A:00:45:05
Display Unit Button Unit4 Button Unit 1+3 Interface Interface Splitter Unit  Control and
Unit I/O Unit Motor Communication Unit
g )
(¢ )
/ \\\ Pad o (G2 BIE™3
] / \ Superviso

@ (@ (G @  ec

@ ()

UTP FLAT Eth

- a

24VDC  120/230VAC

—=24V/DO/DO
= 24V/D0O/DI
= 24V/CTRL/DATA
= 24V/DCL/DCL
*—= MotorO/DI
Ethernet

1.6 Comments

All measurements were performed with the EUT powered by 24 Voc and it was checked that power variations between
85% and 115% did not have any influence on the measurements.
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TEST REPORT

FCC Part 15.247
Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

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 Industry
Canada RSS-GEN Issue 5 and RSS-247 Issue 2.

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 the FCC and Industry Canada.

] 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 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 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 because of decisions made or actions
based on this report.
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TEST REPORT
FCC Part 15.247

Report no.: 350858-14

FCC ID: UCSDM223

2.2 Test Summary
Name of test FCC Part 15 RSS-247 Issue 2, ANSI C63.10-2013 | Result
Reference RSS-GEN Issue 5 Reference
Reference
Supply Voltage Variations 15.31(e) 6.11 (RSS-GEN) 5.13 Complies
Antenna Requirement 15.203 6.8 (RSS-GEN) 5.8 Complies
Power Line Conducted Emission 15.207(a) 8.8 (RSS-GEN) 6.2 Complies
Occupied Bandwidth (99% BW) N/A 6.7 (RSS-GEN) 6.9.3 Complies
DTS Bandwidth 15.247(a)(2) 5.2 a) 11.8 Option 2 Complies
Peak Power Output 15.247(b) 5.4 b) 11.9.1.1 Complies
Power Spectral Density 15.247(c) 5.2b) 11.10.2 PKPSD Complies
Spurious Emissions (Conducted) 15.247(d) 5.5 11.11 Complies
Spurious Emissions (Radiated) 15.247(c) 6.13 (RSS-GEN) 6.3, 6.5,6.6,6.10 | Complies
15.209(a) 8.9 (RSS-GEN) 11.12,11.13

Revision history

Version Date

Comment

Sign

1.0 2019.09.19

First Edition

FS
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3 TEST RESULTS

3.1

Para. No.: 15.207 (a)
Measurement procedure:
Test Results:

Measurement Data:
Highest measured value (L1 and N):
120V 60Hz:

1007

90T

80T

TEST REPORT

FCC Part 15.247
Report no.: 350858-14
FCC ID: UCSDM223

Power Line Conducted Emissions

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

See attached graph, (Peak detector).

No frequencies recorded.

Full Spectrum

CFR 47 FCGC Pt15Class A QP

707

CFR 47 FCC Pt 15 Class A AV

60T

507

Level in dBuV

407
307
207

107

0 t t t t t

150k 300 400500
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TEST REPORT

FCC Part 15.247
Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

3.2 Occupied Bandwidth (99% BW)

RSS-GEN Issue 5, Clause 6.7

Test Results: Complies

Measurement Data:

Carrier Frequency Occupied Bandwidth (99% BW)
2402 MHz 1.05 MHz
2440 MHz 1.05 MHz
2480 MHz 1.05 MHz

See attached plots.

Requirements:

No limit specified.
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TEST REPORT
FCC Part 15.247

Nem ko Report no.: 350858-14
FCC ID: UCSDM223

Spectrum 4 . D

[ MultiView I Spectrum .I Spectrum 2 ] Spectrum 3 .

RefLevel 10.00 dBm  Offset 10.60dB @ RBW 30 kHz
Att 10 dB  SWT 105 ms  VBW 100 kHz Mode Sweep

1 Occupied Bandwidth

MIL[1] -1.64 dBm
2.40191910 GHz

M1

-10 dBm
W T2

-20 dBém \\
-30 dBm w

| 40 demee
R
-50 dBrm
50 dem
70 dBm
-80 dém
CF 2.402 GHz 1001 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-value | Y-Value | Function | Function Result |
M1 1 2.4019191 GHz -1.64 dBm Oce Bu 1.048005502 MHz
T1 1 2.40142624 GHz -17.38 dBm Oce Bw Centroid 2,401950246 GHz
T2 1 2.40247425 GHz -16.64 dBm Oce Bw Freg Offset -49, 753631747 kHz
i | Measuring...  QRENENNED o

Occupied Bandwidth, 99%, 2402 MHz

MultiView I Spectrum .I Spectrum 2 ] Spectrum 3 . Spectrum 4 N
ReflLevel 10,00 dBrm  Offset 10.60dB = RBW 30 kHz
Att 10dB  SWT  1.05ms  VBW 100kHz Mode Sweep
1T Occupied Bandwidth
MI[1] -2.00 dBm
i 2.43991310 GHz
0 dem m
-10 dem A’f
IrL 5
-20 dBm
-30 dB \\/\N
-40 dBm m \
]
-50 dem
-60 dem
-70 dem
-20 dB
CF 2.44 GHz 1001 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4399131 GHz -2.00 dBm Oce Bu 1.04700907 MHz
T1 1 2.43941807 GHz -17.95 dBm Oce Bw Centroid 2.439941578 GHz
T2 1 2.44046508 GHz -16.97 dBm Oce Bw Freg Offset -58.421817051 kHz
ﬂ | Measuring... QEENENEND iy U507 2008

Occupied Bandwidth, 99%, 2440 MHz
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

Spectrum 4 D

MultiView I Spectrum I Spectrum 2 ] Spectrum 3

Ref Level 10.00 dBm  Offset 10.60dB @ RBW 30 kHz
Att 10 dB  SWT 105 ms  VBW 100 kHz Mode Sweep
1 Occupied Bar

MI1[1] -2.20 dBm
2.47990710 GHz

M1

0 dem m
-10 dém /\’/\
vl/\/\/ T2

-20 dém

o A \\/m/\

-40 dBm:

-50 dBm

-60 dBm

-70 dBm

-B0 dBm

CF 2.48 GHz 1001 pts 300.0 kHz/ Span 3.0 MHz

2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.4799071 GHz -2.20 dBm Oce Bw 1.048164376 MHz
Ti 1 2.47941249 GHz -18.30 dBm Occ Bw Centroid 2.479936568 GHz
T2 1 2.48046065 GHz -17.11 dBm Occ Bw Freq Offset -63.431574888 kHz

-~
ﬂ | measuring... RENENEED a U5.07.2010

12:11:03

Occupied Bandwidth, 99%, 2480 MHz
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3.3 DTS Bandwidth

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

Test Results: Complies

Measurement Data:

TEST REPORT

FCC Part 15.247
Report no.: 350858-14
FCC ID: UCSDM223

Modulation type Measured DTS Bandwidth
and bitrate
2402 MHz 715 kHz
2440 MHz 703 kHz
2480 MHz 705 kHz

Requirements:

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

Nemko Norway, Instituttveien 6, Kjeller, Norway
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MultiView

.] Spectrum 2

Offset 10.60 dB
1.01 ms

I Spectrum

Ref Level 10,00 dBm
Att 10 dB  SWT

1 Frequency Sweep

.[ Spectrum 3

I Spectrum 4

1

TEST REPORT

FCC Part 15.247
Report no.: 350858-14
FCC ID: UCSDM223

RBW 100 kHz
VBW 300 kHz

Mode Sweep

M1

M1[1]
2.40193210 GHz

0 dem T

T2

-10 dBm

-20 dBm

I

[a—

-30 dBm

-40 dBm

-50 dBm

-60 dém

-70 dBm

-B0 dBm

CF 2.402 GHz

1001 pts

200.0 kHz/

Span 2.0 MHz

2 Marker Table
Type | Ref | Trc |
M1 1
T1 1
T2 1

X-Value
2.4019321 GHz
2.4015804 GHz
2,4022957 GHz

| Y-value
0.85 dBm
-5.19 dBm
-5.17 dBm

| Function
ndB

nclB clown By

0 Factor

Function Result
5.0 dB

715.30 kHz
3358.0

i

e 00072018

| Measuring...  QRENENNED T3

DTS Bandwidth, 2402 MHz

.] Spectrum 2

Offset 10.60dB
101 ms

p
MultiView I Spectrum

ReflLevel 10.00 dBm
Att 10 dB  SWT

1 Frequency Sweep

.[ Spectrum 3

I Spectrum 4

8|

RBW 100 kHz
VBW 300 kHz

Mode Sweep

M1

M1[1]
2.43992410 GHz

0 dem =

T2

-10 dBm

-20 dém

P

-30 dém

-40 dBi

-E50 dBi

-60 dBm

-70 dBm

-80 dBm

CF 2.44 GHz

1001 pts

200.0 kHz/

Span 2.0 MHz

2 Marker Table
Type | Ref | Trc |
M1 1
Ti 1
T2 1

X-Value
2.4399241 GHz
2.4395764 GHz
2.4402797 GHz

| Y-Value
0.52 dBm
-5.49 dBm
-5.46 dBm

| Function
ndB

ndB down B

() Factor

Function Result
6.0 dB

703.30 kHz
3469.3

1

—
e 09.07.2018

J Measuring... [ [T 120794

DTS Bandwidth, 2440 MHz
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MultiView

I Spectrum ] Spectrum 2

RefLevel 10.00 dBm  Offset 10.60 dB
Att 10 dB  SWT 1.01 ms
1 Frequency Sweep

[ Spectrum 3

TEST REPORT

FCC Part 15.247
Report no.: 350858-14
FCC ID: UCSDM223

RBW 100 kHz
VBW 300 kHz Mode Sweep

M1

Mi1[1]
2.47991810 GHz

0 dem
T1

T2

-10 dém

-20 dBi

R

-30 dém

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

1001 pts

200.0 kHz/

Span 2.0 MHz

2 Marker Table
Type | Ref | Trc |
M1 1
Ti 1
T2 1

X-Value
2.4799181 GHz
2.4795704 GHz
2.4802757 GHz

| Y-Value
0.23 dBm
-5.64 dBm
-5.65 dBm

| Function

ndB
ndB down B
() Factor

Function Result |
6.0 dB

705.30 kHz
3516.1

1

—
e 09.07.2018

| measuring... RENENEED TR

DTS Bandwidth, 2480 MHz
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

34 Peak Output Power

FCC 15.247 (b)
ISED Canada RSS-247 Issue 2, Clause 5.4 (d)

Test Results: Complies

Measurement Data:

Maximum Peak Power

2402 MHz 2440 MHz 2480 MHz
Peak Power (dBm) 1.57 1.22 1.03
Peak Power (mW) 1.44 1.32 1.27
Field Strength (dBuV/m) 85.77 86.44 87.52
EIRP, Calculated (mW) 0.11 0.13 0.17
Antenna Gain (dBi) -11.0 -10.0 -8.7

EIRP is calculated from measured field strength by the method in KDB 412172 DO1.

See attached plots.

Requirements:
The maximum peak output power shall not exceed the following limits:
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.
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TEST REPORT

FCC Part 15.247
Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

MultiView Spectrum Spectrum 2 I Spectrum 3 [ Spectrum 4 1

RefLevel 10,00 dBm  Offset 10.60dE @ RBW 3 MHz
Att 10 dB  SWT 101 ms  VBW 10 MHz Mode Auto Sweep

1 Frequency Sweep

M1[1]

M1 2.4017200 GHz
0 dBrm

-10 dBm

| -20 dem—

-30 dBm

-40 dBm

-50 dBm

-60 dém

-70 dBém

-B0 dBm

CF 2.402 GHz 1001 pts 2.0 MHz/ Span 20.0 MHz
a— — — — ———

" 09.07.2018
J Measuring... .lllllll' [ 11:54:37

Conducted Output Power, 2402 MHz

*RBW 3 MHz Marker 1 [T1 1
VBW 10 MHz 85.77 dBuv/m
Ref 100 dBuv/m *Att 10 dB SWT 10 ms 2.401968000 GHz

100

—90

St it

—80

TDF

—50

3DB
ac

—40

—30

—20

—10

Center 2.402 GHz 2 MHz/ Span 20 MHz

Date: 25.JUN.2018 16:19:55

Radiated Power, 2402 MHz (Max: VP, 321deg, 399cm)
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FCC ID: UCSDM223

TEST REPORT
FCC Part 15.247
Ne m ko Report no.: 350858-14

MultiView Spectrum Spectrum 2 I Spectrum 3 [ Spectrum 4 1

RefLevel 10,00 dBm  Offset 10.60dE @ RBW 3 MHz
Att 10 dB  SWT 101 ms  VBW 10 MHz Mode Auto Sweep
1 Frequency Sweep

M1[1] 1.22 dBm
M1 2,4397000 GHz
0 dBm

-10 dBm

| 20 dam—o

-30 dBm

-40 dBm

-50 dBm

-60 dém

-70 dBém

-B0 dBm

CF 2.44 GHz 1001 pts 2.0 MHz/ Span 20.0 MHz
a— — — — ———

" 09.07.2018
J Measuring... .Illllll' [ 12:08:01

Conducted Output Power, 2440 MHz

*RBW 3 MHz Marker 1 [T1 ]
VBW 10 MH=z 86.44 dBuV/m
Ref 100 dBuvV/m *Att 10 dB SWT 10 ms 2.439856000 GHz

100

| oo o [ 2]

1 PK /“"‘“\

—80

ps

—50

3pB
b a0 ac

—30

—20

—10

Center 2.44 GHz 2 MH=z/ Span 20 MHz

Date: 25.JUN.2018 16:18:21

Radiated Power, 2440 MHz (Max: VP, 321deg, 399cm)
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FCC ID: UCSDM223

TEST REPORT
FCC Part 15.247
Ne m ko Report no.: 350858-14

MultiView Spectrum Spectrum 2 I Spectrum 3 [ Spectrum 4 1

RefLevel 10,00 dBm  Offset 10.60dE @ RBW 3 MHz
Att 10 dB  SWT 101 ms  VBW 10 MHz Mode Auto Sweep
1 Frequency Sweep

M1[1]

M1 2.4797000 GHz
0 dBm —=

-10 dBm

-20 dg

-30 dBm

-40 dBm

-50 dBm

-60 dém

-70 dBém

-B0 dBm

CF 2.48 GHz 1001 pts 2.0 MHz/ Span 20.0 MHz
a— — — — ———

" 09.07.2018
J Measuring... .lllllll' [ 12:09:00

Conducted Output Power, 2480 MHz

MARKER 1 *RBW 3 MHz Marker 1 [T1 ]

2.479935897 GHz VBW 10 MH=z 87 .52 dBuv/m
Ref 100 dBuvV/m *Att 10 dB SWT 2.5 ms 2.479935897 GHz

100

| oo [ 2]

1 _Px] /_'_’J-\

—80

ps

—50

b a0 ac

—30

—20

—10

Center 2.48 GHz 2 MH=z/ Span 20 MHz

Date: 25.JUN.2018 16:10:09

Radiated Power, 2480 MHz (Max: VP, 321deg, 399cm)
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

3.5 Conducted Emissions at Antenna Connector

FCC Part 15.247 (d)
RSS-247 Issue 2, Clause 5.5

Test Results: Complies

Measurement Data:

Carrier Frequency Highest Value (dBc) Margin (dB) Verdict

All >30 >10 Pass

Measured with Peak Detector

Out-of-Band emissions were measured with the EUT transmitting at 4 frequencies, 2402, 2440 and 2480 MHz.

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) and RSS-GEN Issue 5, clause 8.9, is not required.
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TEST REPORT
FCC Part 15.247
Report no.: 350858-14

Ne m ko FCC ID: UCSDM223

Multiview I Spectrum ISpectrum 2 1
RefLevel 1.00 dBm Offset 10.60 dB @ RBW 100 kHz
Att 10 dBE  SWT 13 ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep 1Pk {
Cirmt Chegk PASS MI[1]] -69.65 dBm
Line FCC15 247 20DB PEAK PASS 1.042500 GHz
-10 dBm
FCC1E 247 20DB PEAK
-30 dBm
-40 dBm
-50 dBm
-60 dBm
M1
-80 dBm
-90 dBm
1.0 GHz 5001 pts 130.0 MHz/ 2.3 GHz
— — — —
i | Measuring... QEENENEND wa

Conducted Emissions, 1 — 2300 MHz, 2402 MHz

3| =

MultiView Spectrum [ Spectrum 2
Ref Level 1.00 dBm Offset 10,60 dB @ RBW 100 kHz
ALt O0dB  SWT 501 ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep {
Cimit Chefik T PASS D2 1] 35.57 dB
Line FCC15 247 20DB PEAK PASS -1.9200 MHz
M1[1] 0.55 dBm
-10 dBm
2.4018900 GHz
FCC1E 247 20DB PEAK
-30 dBm
%\
-40 dBm / \
-50 dBm
-60 dBm M/ \\
70 dBm M" M
-80 dBm
-90 dBm
2.3 GHz 5001 pts 30.0 MHE{ 2.6 GHz
—— — —
i | Measuring... QEENENEND [ s

Conducted Emissions, 2300 — 2600 MHz, 2402 MHz
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

| [-]

[ Multiview I Spectrum ISpectrum 2

Ref Level 1.00 dBm Offset 10.60 dB © RBW 100 kHz

Att 10 dB  SWT 94 ms  VBW 300 kHz  Mode Autc Sweep
1 Frequency Sweep
Tirmit Chefk PASS M1[1][ -36.00 dBm
Line FCC15 247 20DB PEAK PASS 7.20600 GHz
-10 dBm D21} 319-dB
-2.40220 GHz

FCC15 247 20DB PEAK

-30 dém
M1
¥
Dz
-40 dBm
-E50 dBi
-60 dém o
4
N
%W TR T PR TR D L
IR B T T

-B0 dBm
-90 dBm
2.6 GHz 5001 pts 940,0 MHz/ 12,0 GHz
2 Marker Table
Type | Ref | Trc | K-Value | Y-Value | Function Function Result |
M1 1 7.206 GHz -26.00 dBm
Dz 11 1 -2.4022 GHz -2.19 dB
D3 11 1 2.4003 GHz -25.65 dB
11 | rcasuring. . GEENNENED ww °.0720TH

Conducted Emissions, 2600 — 12000 MHz, 2402 MHz

1 B

f MultiView I Spectrum TSpectrum 2

ReflLevel 1.00dBm Offset 10.60 dB @ RBW 100 kHz

Att 10dB  SWT 130 ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
Cirmit Chepk PASS MI[1][ -58.75 dBm
Line FCC15 247 20DB PEAK PASS 12.00910 GHz
M2[1] -63.36 dBm
-10 dBm
1441100 GHz
FCCIE 247 20DB PEAK
-30 dBm
-40 dBm
-50 dBm
1
r
-60 dBm
-80 dBm
-00 dB
12.0 GHz 5001 pts 1.3 GHz/ w
]'[ ] Measuring... (RRRERRED i V072010

Conducted Emissions, 12000 — 25000 MHz, 2402 MHz
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FCC ID: UCSDM223

[ Multiview I Spectrum ISpectrum 2

RefLevel 1.00 dBm Offset 10.60 dB @ RBW 100 kHz

Att 10 dB  SWT 13 ms  VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep 1F
Lirmit Chefk FASS
Line FCC15 247 20DB PEAK PASS

MI1[1] -69.58 dBm
1980910 GHz
-10 dBm

FCCLE 247 20D PEAK

-30 dBm

-40 dBm

-50 dBém

-60 dBm

n?ﬁ e y

-20 dBm
-90 dBm
1.0 GHz 5001 pts 130,0 MHz/ R
- - F—
H | Measuring... GEENENEED wa 0°07 2018

Conducted Emissions, 1 — 2300 MHz, 2440 MHz

MultiView Spectrum

[Spectrum 2
Ref Level 1.00 dBm Offset 10,60 dB @ RBW 100 kHz

3| =

ALt O0dB  SWT 501 ms  VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep 1P {
Cimit ChefR FASS T MI[1] ‘ 0.29 dBm
Line FCC15 247 20DB PEAK PASS 2.4399220 GHz
-10 dBm
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b
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-40 dBm

/
A

AN

[
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— —
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Conducted Emissions, 2300 — 2600 MHz, 2440 MHz
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Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

Multiview I Spectrum ISpectrum 2 1 D
RefLevel 1.00 dBm Offset 10.60 dB @ RBW 100 kHz
Att 10 dB  SWT 94 ms  VBW 300 kHz  Mode Autc Sweep
1 Frequency Sweep
Tirmit Chefk PASS MI[1] | -35.95 dBm
Line FCC15 247 20DB PEAK PASS 7.32070 GHz
-10 dBm D21} Z2:74dB
-2.43980 GHz
FCC15 247 2008 PEAK
-30 dem
1
D2 r
-40 dem
-50 dB
-60 dBm L
4
——— L | " T T OROYP] AT T R ey v s |
LA R O W RN 1 b '"' "
-50 dBm
-00 dem
2.6 GHz 5001 pts 940.0 MHz/ 12.0 GHz
2 Marker Table
Type | Ref | Trc | K-Value | Y-Value | Function Function Result |
M1 1 7.3207 GHz -25.95 dBm
Dz M1 1 -2.4398 GHz -2.74 dB
D3 M1 1 2.4379 GHz -25.02 dB
]'[ | measuring... (NENENEND oo

Conducted Emissions, 2600 — 12000 MHz, 2440 MHz

1 B

f MultiView I Spectrum TSpectrum 2

ReflLevel 1.00dBm Offset 10.60 dB @ RBW 100 kHz

Att 10dB  SWT 130 ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
Cirmit Chepk PASS MI[1] | -60.13 dBm
Line FCC15 247 20DB PEAK PASS 12.19890 GHz
-10 dBm

FCC1E 247 20DB PEAKS

-30 dém

-40 dBm

-50 dBm

M1
-60 dém

ot g ol g N

-80 dBm

-00 dB

12.0 GHz 5001 pis 1.3 GHz/ 25.0 GHz
]'[ | measuring... RENENEED oo

Conducted Emissions, 12000 — 25000 MHz, 2440 MHz
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FCC ID: UCSDM223

Multiview I Spectrum -I Spectrum 2 .1
Ref Level 1.00 dBm Offset 10.60 dB @ RBW 100 kHz

Att 0dE  SWT 23 ms  VBW 300 kHz Mode Autc Sweep
1 Frequency Sweep
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i | Measuring... QEENENEND o

Conducted Emissions, 1 — 2300 MHz, 2480 MHz

MultiView Spectrum
Ref Level 1.00 dBm Offset 10,60 dB @ RBW 100 kHz
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1 Frequency Sweep
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2.4835080 GHz
Mi[1] |  0.15dBm
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2.4798740 GHz
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FCC Part 15.247
Report no.: 350858-14
FCC ID: UCSDM223

Multiview I Spectrum ISpectrum 2 1
RefLevel 1.00 dBm Offset 10.60 dB @ RBW 100 kHz
Att 10 dB  SWT 94 ms  VBW 300 kHz  Mode Autc Sweep
1 Frequency Sweep
Timit Chefk PASS Dar1]
Line FCC15 247 20DB PEAK PASS 5.47920 GHz
-10 dém M1[1]—-35.22 dBrm
7.43910 GHz
FCC15 247 200B PEAK
-30 dem T
. v
-40 dem
-50 dEm
D3 D4
-60 dB +
70 dim |
" ) hWW‘ T MWW
-80 dem
-90 dem
2.6 GHz 5001 pts 940.0 MHz/ 12.0 GHz
2 Marker Table
Type | Ref | Trc | K-Value | Y-Value Function Function Result |
M1 1 7.4391 GHz -35.22 dBm
Dz 1M1 1 -2.4792 GHz -2.81 dB
D3 1M1 1 -2.5976 GHz -24.14 dB
[ M1 1 2.4792 GH:z -24.36 dB

1

—
e 09.07.2018

Measuring... (RERAERED 12:19:33

Conducted Emissions, 2600 — 12000 MHz, 2480 MHz

f MultiView

|

I Spectrum TSpectrum 2

RBW 100 kHz

ReflLevel 1.00dBm Offset 10.60 dB

Att 10dB  SWT 130 ms  VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
Cirmit Chepk PASS MI[1] | -60.19 dBm
Line FCC15 247 20DB PEAK PASS 12.29900 GHz
-10 dBm
FCCIE 247 20DB PEAK
-30 dBm
-40 dBm
-50 dBm
M1
-60 JBm
-80 dBm
-00 dB
12.0 GHz 5001 pts 1.3 GHz/ 25.0 GHz
]'[ ] Measuring... (ERREERED i V072010

Conducted Emissions, 12000 — 25000 MHz, 2480 MHz
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FCC Part 15.247
Report no.: 350858-14
FCC ID: UCSDM223

Nemko

3.6 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 (MHz) | ISED (MHz) FCC (GHz) ISED (GHz)
0.090-0.110 ‘1’13?{ ,14'2; 0.96-1.427
0.495-0.505 1.435-1.6265

2.1735-2.1905 1.6455-1.6465
N/A 3.020-3.026 1.660-1.710
4.125-4.128 1.7188-1.7222
417725417775 2223
4.20725-4.20775 2.31-2.39
N/A 5.677-5.683 2483525
6.215-6.218 2.60-2.9 2.655-2.9
6.26775-6.26825 3.26-3.267
6.31175-6.31225 3.332-3.339
8.291-8.294 3.3458-3.358
8.362-8.366 3.6-4.4 3.5-4.4
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 14.47-14.5
25.5-25.67 15.35-16.2
37.5-38.25 17.721.4
73746 22.01-23.12
74.8-75.2 23.6-24.0
“182';_";;':4 108-138 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
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TEST REPORT

FCC Part 15.247
Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

3.7 Radiated Emissions, Band Edge

FCC Part 15.209
ISED Canada RSS-GEN Issue 5, Clause 8.9

Test Results: Complies

Measurement Data:

Measured field strength (dBuV/m) Limit Margin
2390 MHz 2483.5 MHz (dBuv/m) (dB)
Peak Detector 52.6 63.6 74 21.4 10.4
Average Detector 32.6 43.6 54 21.4 104

The EUT was transmitting a modulated signal with constant Duty-Cycle for this measurement.

The EUTs uses BT Low Energy, Duty Cycle Correction Factor 20 dB is used to calculate Average detector values.

See attached plots.
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Nem ko Report no.: 350858-14
FCC ID: UCSDM223

*RBW 1 MH=z Marker 1 [(r1 1
VBW 3 MH=z 52.61 dBuv/m
Ref 85 dBuvV/m *Att 10 dB SWT 10 ms 2.389536000 GH=z
85
oo ==
1 PK]
o I I
TDF
=70
-
—65 =
. /

MMM —_—

ac

- WWWMM

—45

—40

35

Center 2.39 GH=z 2 MH=z/ Span 20 MHz

Date: 25.JUN.2018 16:22:09

Band Edge, Lower, Peak, 2402 MHz

*RBW 1 MHz Marker 1 [T1 1]
VBW 3 MHz 63.59 dBuV/m
Re f 90 dBpuV/m *Att 10 daB SWT 10 ms 2.483525641 GHz
20
| 55 EN

=80
/

—75
\ PSS

] T son

50 T

—45

40

Center 2.4835 GHz 2 MHz/ Span 20 MHz

Date: 25.JUN.2018 16:12:42

Band Edge, Upper, Peak, 2480 MHz
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TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

3.8 Radiated Emissions, 30 — 1000 MHz

FCC 15.205, 15.209
ISED RSS-GEN, Issue 5, Clause 8.9

Test Results: Complies
Measuring distance 3 m.
Tested in test mode with EUT transmitting on 3 hopping channels.

All measurements were performed with the EUT transmitting at Max Power.

Measured values:

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

48.000500 28.70 40.00 11.30 | 1000.0 120.000 105.0 v 72.0 | -20.8
128.218900 22.15 43.50 21.35 | 1000.0 120.000  344.0 v 305.0 | -17.4
132.010200 24.12 43.50 19.38 | 1000.0 120.000 = 370.0 v 80| -17.5
140.916550 29.81 43.50 13.69 | 1000.0 120.000 192.0 H 119.0 | -17.7
141.442500 30.11 43.50 13.39 | 1000.0 120.000 197.0 H 268.0 | -17.8
142.200150 28.92 43.50 14.58 | 1000.0 120.000 180.0 H 315.0 | -17.8
146.811700 24.20 43.50 19.30 | 1000.0 120.000 = 208.0 H 105.0 | -18.1
152.011100 20.68 43.50 22.82 | 1000.0 120.000  214.0 H 265.0 | -18.3
165.237550 17.87 43.50 25.63 | 1000.0 120.000  301.0 H 125.0 | -19.0

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 Limit (uV/m) Quasi Peak Limit (dBuV/m)

30-88 100 40.0
88-216 150 43.5
216-960 200 46.0
960 - 1000 500 54.0

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 28 (48)



)
3
(@)

N

Full Spectrum

TEST REPORT

FCC Part 15.247
Report no.: 350858-14
FCC ID: UCSDM223

80

70

60

ECC-Part15B-3m gP

o
o

N
o

Level in dBuV/m

W
o

10 T

30M 50 60 80 100M 200

Frequency in Hz

300

400 500 800 1G

Radiated Emissions, 30-1000 MHz

Nemko Norway, Instituttveien 6, Kjeller, Norway

Page 29 (48)



TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

3.9 Radiated Emissions, 1 — 25 GHz
FCC 15.205, 15.209
ISED RSS-GEN, Issue 5, Clause 8.9

Test Results: Complies

Measurement Data:

Measuring distance: 3 m (1-18 GHz)
10 cm (18-25 GHz)

A pre-scan at approx. 10 cm was performed above 18 GHz and no spurious emissions were detected.

Measured values:

Frequency Channel Polarization Peak Average Peak Margin Av Margin
(MHz) (dBpV/m) (dBpV/m) (dB) (dB)
4804 0 VP 54.5 34.5 19.5 19.5
7206 0 VP 59.6 39.6 14.4 14.4
4880 19 VP 55.2 35.2 18.8 18.8
7320 19 VP 59.6 39.6 14.4 14.4
4960 39 VP 56.0 36.0 18.0 18.0
7440 39 VP 63.2 43.2 10.8 10.8

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) Average Detector Limit (dBuV/m) Peak Detector Limit (dBuV/m)
Above 1 GHz 54.0 74.0
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N e m ko Report no.: 350858-14
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*RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 44.03 dBuvV/m
Ref 80 dBuvV/m *Att 10 dB SWT 20 ms 3.527200000 GHz
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Radiated Emissions, 1000 — 4000 MHz, 2402 MHz, HP

*RBW 1 MHz Marker 1 [T1 1]
*VBW 3 MHz 44.10 dBuv/m
Ref 80 dBuvV/m *Att 10 de SWT 20 ms 3.793600000 GHz
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Ref 80 dBuvV/m

*RBW 1 MHz
*VBW 3 MHz
SWT 20 ms

* Att 10 dB

Marker 1 [T1 1]
44 .52 dBpvV/m
3.949600000 GHz
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FCC ID: UCSDM223

*RBW 1 MHz Marker 1 [T1 1]
*VBW 3 MHz 44 .03 dBuv/m
Ref 80 dBuvV/m *Att 10 de SWT 20 ms 3.234400000 GHz
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Radiated Emissions, 1000 — 4000 MHz, 2480 MHz, HP
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* VBW 3 MHz 44.09 dBuvV/m
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*RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 59.25 dBuv/m
Ref 80 dBuvV/m *Att 10 dB SWT 90 ms 7.206000000 GH=z
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Radiated Emissions, 3000 — 18000 MHz, 2402 MHz, HP

*RBW 1 MHz Marker 1 [T1 1]
* VBW 3 MHz 53.94 dBuvV/m
Ref 80 dBuvV/m *Att 10 de SWT 90 ms 17.652000000 GHz

80

—75

1 PK]

—70

—65

—60

—55

3DB
ac

—50

—45

—35

30

Start 3 GHz 1.5 GHz/ Stop 18 GHz

Date: 26.JUN.2018 08:55:55

Radiated Emissions, 3000 — 18000 MHz, 2402 MHz, VP

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 34 (48)



TEST REPORT

FCC Part 15.247

N e m ko Report no.: 350858-14
FCC ID: UCSDM223

*RBW 1 MHz Marker 1 [T1 1]
* VBW 3 MHz 60.20 dBuV/m
Ref 80 dBuvV/m *Att 10 de SWT 90 ms 7.320000000 GH=z
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Radiated Emissions, 3000 — 18000 MHz, 2440 MHz, HP

*RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 53.90 dBuvV/m
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*RBW 1 MHz Marker 1 [T1 1]
* VBW 3 MHz 61.30 dBuV/m
Ref 80 dBuvV/m *Att 10 de SWT 90 ms 7.440000000 GHz
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*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 61.90 dBuV/m
Ref 85 dBuvV/m *Att 10 dB SWT 50 ms 25.978947368 GHz
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*RBW 1 MHz Marker 1 [T1 1]
VBW 3 MHz 62.71 dBuV/m
Ref 85 dBuv/m *Att 10 de SWT 50 ms 24.846315789 GHz
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3.10 Power Spectral Density (PSD)

FCC Part 15.247 (d)
ISED Canada RSS-247 Issue 2, Clause 5.2 (b)

Test Results: Passed

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

Carrier Frequency Power Spectral Density
(MHz) (dBm/10 kHz)
2402 -8.0
2440 -8.5
2480 -8.7

Requirements:

The Power Spectral Density of a Digital Transmission System shall be no greater than +8 dBm in any 3 kHz band.
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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 +0.9dB
Spurious Emissions, Radiated <1GHz +2.5dB
>1 GHz +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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and ancillaries are identified (numbered) by the Test Laboratory.

LIST OF TEST EQUIPMENT

To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment
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No. | Model number | Description Manufacturer Ref. no. Cal. date Cal. Due
1 FSW43 Spectrum Analyzer Rohde & Schwarz LR 1690 2018.01 2019.01
2019.01 2020.01
2 ESU40 Measuring Receiver Rohde & Schwarz LR 1639 2018-01 2019-01
2019-01 2020-01
3 6810.17B Attenuator Suhner LR 1669 Cou
4 6HC3000/18000 Highpass Filter Trilithic LR 1614 Cou
5 JB3 BiLog Antenna Sunol Sciences N-4525 2016.05 2019.05
6 317 Preamplifier Sonoma Inst. LR 1687 2018.07 2019.07
7 8449A Pre-amplifier Hewlett Packard LR 1322 2018.07 2019.07
8 3115 Horn Antenna EMCO LR 1330 2016.10 2019.12
9 3117-PA Horn Antenna +PreAmp EMCO LR 1717 2017-12 2019-12
10 638 Antenna Horn Narda LR 1480 2010-06 2020-06
11 6032A Power Supply Hewlett Packard LR 1051 COuU
12 | CPX400S Power Supply TTI LR 1712 Cou
14 | Model 87 V Multimeter Fluke LR 1597 2018-02 2020-02
15 ENV216 Two Line V-Network Rohde & Schwarz LR 1665 2017-11 2019-11
16 ESCI3 Measuring Receiver Rohde & Schwarz N-4259 2017-10 2019-10
17 | ST18/SMA/N/36 RF Cable Suhner LR 1627 Cou
18 | SF102/1000MM RF Cable Suhner SN 50113/2 Ccou
19 | SF102/2000MM RF Cable Suhner SN 500100/2 Ccou

The software listed below has been used for one or more tests.

No. Manufacturer Name Version Comment
1 Rohde & Schwarz EMC32 10.30.10 Power Line Conducted test software
2 Rohde & Schwarz EMC32 10.30.10 Radiated Emission test software
3 Rohde & Schwarz GPIBShot 2.7 Screenshots from R&S Spectrum Analyzers
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6 BLOCK DIAGRAM

6.1 Power Line Conducted Emission

Shielded Room

EUT LISN Test Receiver

6.2 Conducted Tests

10 dB s i
EUT N pectrum

Analyzer

This test set-up is used for all Conducted tests.

Nemko Norway, Instituttveien 6, Kjeller, Norway Page 47 (48)



TEST REPORT
FCC Part 15.247

Ne m ko Report no.: 350858-14
FCC ID: UCSDM223

6.3 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. Measuring distance is 3m for all frequencies up to 18 GHz. Above 18 GHz
measuring distance is 1m.

Emissions above 1 GHz are measured with a Spectrum Analyzer and Horn Antenna.
All measurements at 1 GHz 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, and High-Pass filter is used for all harmonics.

Above 18 GHz the test receiver is moved inside the anechoic chamber and located next to the antenna to minimize the cable loss.
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