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1.0 GENERAL INFORMATION

EMCE Engineering

44366 S. Grimmer Blvd.

Fremont, CA 94538

USA

Tel : 510-490-4307, Fax : 510-490-3441
bob@universalcompliance.com

FCC registration number : 743299

Test Site : FCC : US5291, IC : 3324A

Bang & Olufsen A/S

Peter Bangs Vej 15
DK-7600 Struer, Denmark

Contact Person: Lars Sorensen

Original

BLE Remote Control - Bluetooth Low Energy
T30 BLE Remote Control

T30

FCC 47 CFR §15.209, §15.247

TTURCA

N/A

2402 — 2480 MHz
GFSK

1MOOF1D

12/14/15
12/15/15 — 1222/15
12/23/15

The tests listed in this report have been completed to demonstrated compliance to
the CFR 47 Section 15.247.

Contents approved:

i< G4

Name: Bob Cole
Title: President
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2.0 EUT AND ACCESSORY INFORMATION

EUT
FCCID TTURCA1
Product Name BLE Remote Control
Model name T-30
Frequency Range TX: 2402 — 2480 MHz
RX: 2402 — 2480 MHz
Max. RF Output Power Peak : 7.55 dBm (5.688 mW)
Operating Mode Bluetooth Low Energy (BLE)
Modulation Type GFSK
Number of Channels 40 Channels
Manufacturer Bang & Olufsen A/S
Power Source Battery
Antenna Specification Manufacturer : Bang & Olufsen A/S
Antenna Type : Chip
Peak Gain : -1.0dBi

Support Equipment

Description Model Serial Number Manufacturer | Power Cable
Number Description
NONE
Cable Description
From To Length Shielded Ferrite
(Meters) (Y/N) Loaded (Y/N)
NONE
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12/23/2015
3.0 SUMMARY OF TEST RESULTS
The EUT has been tested according to the following specifications:
Test Standard
- Result
FCC 47 CFR Part 15 RSS 210, Description (Pass / Fail)
RSS-Gen, Issue 4
15.205, 15.209 Radiated Spurious Emissions,
N/A _ _ Pass
15.247 Radiated Restricted Bandedge
15.247(2)2) NiA 6dB Bandwidth Pass
15.247(6)(3) NiA Conducted Maximum Peak Output Power Pass
15.247(e) NiA Power Spectral Density Pass
Conducted Bandedge
15.247(d) N/A aecd Pass
(Out of Band Emissions)
15.207 N/A AC Power line Conducted Emissions N/A
ANSI C63.4: 2009 / FCC KDB 558074 D01 DTS Meas Guidance v03r03 dated June 09, 2015
PS: All measurement uncertainties are not taken into consideration for all presented test result.
PASS The EUT passed that particular test.
FAIL The EUT failed that particular test.
N/A Not Applicable — No IC Application
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4.0 MODIFICATIONS

There were no modifications.
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5.0 TEST RESULTS

5.1 CONDUCTED SPURIOUS EMISSIONS

15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20
dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement

TEST RESULTS - 2402 MHz Xmit Frequency

EMCE Engineering Date: 12212015 Time: 12:38:42 PM UEI'WO#: 4185
BT CSE 1-25 Test Lead: Antenna Battery Sequences: 2 Ext ATTN: 0 dB

401

601

801

=100
30 100 1000 10000 25000

Frequency [MHz]

Sweep Data —_— 1-BTCSE1-25
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TEST RESULTS - 2442 MHz Xmit Frequency
EMCE Engineering Date: 12/21/2015 Time: 2:17:50 PM UEI'WO#: 4186
BT CSE 1-25 Test Lead: Antenna Battery Sequence#: 3 Ext ATTN: 0 dB
40
20
0
g -20
= (1
-40
60
-80
-100
30 100 1000 10000 25000
Frequency [MHz]
— SweepData — 1-BTCSE1-25
TEST RESULTS - 2480 MHz Xmit Frequency
EMCE Engineering Date: 12/21/2015 Time: 2:30:28 PM UEI'WO#: 41386
BT CSE 1-25 Test Lead: Antenna Battery Sequence#: 3 Ext ATTN: 0 dB
40
20
0
E -20
& [1
-40
&0
-B0
o o iyt
-100
30 100 1000 10000 25000
Frequency [MHz]
Sweep Data — 1-BTC3E1-25
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5.2 6 dB BANDWIDTH

LIMIT

§15.247(2)

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

RESULTS

NO non-compliance noted.

The transmitter output is connected to the spectrum analyzer
The RBW is set to 100KHz. The VBW is set to 100KHz. The sweep time is coupled.
Signal Peak is detected

Bandwidth is determined at the points 6 dB down from the peak value of the modulated carrier.

Operating Frequency (MHz) 6dB Bandwidth (KHz) Limit (KHz) Result
2402 674.4 >500 PASS
2442 688.9 >500 PASS
2480 680.2 >500 PASS
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2402 MHz

Spectrum | |“$|
Ref Level 13.00 dBm @ RBW 100 kHz
Att 30 dB & SWT 20ms @ YBW 1 MHz Mode Auto Sweep
@ 1Pk Max
10 dBm M1[1] 6.61 dBm|
Tt 3 1o 2.40199420 GHz|
0 dBm ] ndn 6.00 dB|
Bw 674.400000000 kHz
T-dBm—{D1 -10,000 (B Q factor. 3561.8
-30dem
-40 dBm
-50 dBm
-60 dBm
-70dBm
-80 dBm
CF 2.402 GHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value Y-value |  Function | Function Result |
M1 1 2.4019942 GHz 6.61 dBm ndB down 674.4 kHz
T1 1 2.4016527 GHz 0.65 dBm ndg 5.00 dB
T2 1 2.4023271 GHz 0.60 dBm Q factor 3561.8
—
]-[ Measuring...  [{ERCRNRNE g 22“:‘22?;: y

Date:22 DEC 2015 002452

2442 MHz

(=)

Ref Level -7.00 dBm
|= Att

10 dB & SWT 20 ms & VBW

@ RBW 100 kHz
1 MHz

Mode Auto Sweep

@ 1Pk Max

-10 dBm—10'1 -7.000 dBm.

14 M1[1] -14.07 dBm
. — 2.44200430 GHz|
20 dBm 6.00 dB|
688.900000000 kHz|
30 dBm Q factor 3545.0|
-40 dBm
|
I |
-50 dBm
-60 dBm
-70 dBm
-80 dBm
-90 dBm
-100 dBm
CF 2.442 GHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | y-wvalue |__Function | Function Result |
M1 1 2.4420043 GHz -14.07 dBm nde down 688.9 kHz
T1 1 24416585 GHz -19.99 dBm ndp 6.00 di
T2 1 24423473 GHz -20.05 dBm Q factor 3545.0
—
Jil Measuring... QURERRECD sk 21122015

Date:21DEC 2015 202848

20:28:47 7
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2480 MHz

Spectrum | :%1
Ref Level 13.00 dBm @ RBW 100 kHz
Att 30 dB @ SWT 20 ms @ YBW 1 MHZ Mode auto Sweep
@ 1Pk Max
10 dBm M1[1] 7.51 dBm
T1 W—~—¢—/J 2.47999130 GHz
o dBm nde 6.00 dB
Bw 680.200000000 kHz
16-dbm—{D1 -10.000 dBm Q factor. 3646.1
| 2g-dem=— T
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-30 dBm
CF 2.48 GHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result
M1 1 2.4799913 GHz 7.51 dBm ndB down (20,2 kHz
T1 1 2.4796498 GHz 1.49 dBm nde 5.00 dB
T2 1 2,48033 GHz 1.62 dBm Q factor 3646.1
— —
. 22.12.2015
]_I ] Measuring... 'Illlllll “ 02 %

Date:22DEC 2015 002646
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5.3 CONDUCTED MAXIMUM PEAK OUTPUT POWER

LIMIT

§15.247(d)

1 Watt / 30dBm / 137 dBuV (50 Ohms conversion)
TEST PROCEDURE

The transmitter output to the antenna is connected to a spectrum analyzer. The RBW / VBW is set to 1. The sweep
time is coupled and the span is setto 5 MHz.

Peak Output Power

Frequency Peak Output Limit (dBm) Results
(MHz) Power(dBm)
2402 5.07 20 PASS
2442 6.54 20 PASS
2480 7.55 20 PASS
2402 MHz
Spectrum ||:%1
Ref Level 13.00 dBm @ RBW 1 MHz
Att 30 dB @ SWT Z0ms @ VYBW 1 MHz Mode Sweep
® 1Pk Max
10 dBm ti—MI1[1] 5.87 dBm
i | — T2 2.40223150 GHz|
o dBm ndB 6.00 dB
Bw 1.917500000 MHz|
10 dBm Q factor 1252.8|
-20 dBrmn
sttt
-40 dBrn
Ol -47.000 dBm
-50 dBm
-50 dBm
-70 dBm
-30 dBm
CF 2.402 GHz 691 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4022315 GHz 5.87 dBm ndB down 1.9175 MHz
T1 1 2.4010593 GHz -0.09 dBm ndg 6.00 dB
T2 1 2.4029768 GHz -0.17 dBm Q factor 1252.8
]_[ ] Measuring... JURREREND i 15211242::; /A
Date:15DEC 2015 214649
2442 MHz
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Spectrum II:E—}I
Ref Level 13,00 dBm @ RBW 1 MHz
Att 30 dB @ SWT 20 ms @ ¥YBW 1MHz Mode Sweep
@ 1Pk Max
10 dBm M1 M1[1] 6.54 dBm
1 2.44223150 GHz
o dem | 6.00 dB
1.932000000 MHZz|
10 dBm 1264.1)
-20 dBm
]
-30 dBm
-40 dBm
D1 -47.000 dBm
-50 dBm
-60 dBm
-70 dBm
-B0 dBm
CF 2.442 GHz 691 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4422315 GHz 6.54 dBrm ndB down 1.932 MHz
T1 1 2.4410449 GHz 0.51 dBm ndg 6.00 dB
T2 1 2.4420768 GHz 0.51 dBm 0 factor 1264.1
—
)| R T R
Date:15DEC 2015 214050
2480 MHz
Spectrum | Inél
Ref Level 13.00 dBm @ RBW 1 MHz
Att 30 dE & SWT 20 ms @ YBW 1 MHz Mode Auto Sweep
@ 1Pk Max
10 dBm L4l M1[1] 7.55 dBm
T 2.47999200 GHz
0dBm
B D1 -10.000 dBm
-20 dBm
-30 dBm
-40 dBm \\MMLM
-50 dBm
-60 dBm
=70 dBm
-50 dBm
CF 2.48 GHz 691 pts Span 5.0 MHz
Ji Measuring... [MUANEARED W S rrarc
Date:21DEC 2015 234942
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5.4 POWER SPECTRAL DENSITY

LIMIT

§15.247 (e)

8 dBm

TEST PROCEDURE

The transmitter antenna output is connected to a spectrum analyzer. The RBW is set to 3 KHz and the VBW is set
to 10 KHz .

RESULTS

NO non-compliance noted.

Frequency PSD Limit Result
(MHz) (dBm) (dBm)
2402 -33.11 8.0 PASS
2442 -28.99 8.0 PASS
2480 -30.09 8.0 PASS
2402 MHz
Spectrum | [@]
Ref Level -7.00 dBm @ RBW 3 kHz
jo att 10dE @ SWT 1 @ VBW 100 kHz  Mode Sweep
@ 1Pk View
10 dBm—D1 -7.000 dBm M1[1] -33.11 dBm
2.40199130 GHz
-20 dBm
-30 dBm 1
40 L il MHW WLASYTITYSEn
L]/lﬂ\[” I ll[ T LI i \([}
(ki

if
-50 dbm i L

T AN
I 7

-50 dBm

=

-90 dBm

-100 dem

CF 2.402 GHz 691 pts Span 2.0 MHz
Marker

Type | Ref \ Trc | ¥-value | Y-value \ Function | Function Result |
M1 1 24019913 GHz -33.11 dBm

]—[ ] Measuring...  [JUENRENCD 212;23?;3 %

Date:21DEC 2015 213027
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2442 MHz
(Specoum ) =)

Ref Level -7.00 dBm @ RBW 3 kHz
|& ALt 10 dB @ SWT 20 ms @ VBW 1 MHz Mode Auto FFT
@ 1Pk Max
10 dBm—]D1 -7.000 dem M1[1] -28.99 dBm)|
2.44197400 GHz
-20 dBm
M1
-30 dBm T

Y R |

-40 dem W
50 dBm lulh

-70 dBm
-80 dBm
-90 dBm
-100 dBm
CF 2.442 GHz 691 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-valua Y-value |__Function | Function Result |
rL 1 2.441974 GHz -28.99 dBm
Y Lizeols
]_[ | Measuring...  UNNRNNAD W S ]

Date:21DEC 2015 202949

2480 MHz

Spectrum n%:ll

Ref Leval -7.00 dBm @ RBW 3 kHz
| Att 10 dB @ SWT 20 ms @ VBW 10 kHz Made Auto FFT
@ 1Pk Max
10 dBm—1D1 -7.000 dem Mi[1] -30.09 dBm
2.47986540 GHz
-20 dBm
M1
-30 dBm x>

R T IV 0 A U Ay
iU
50 dBm:

-60 dBm

-70 dBm

-20 dBm

-90 dBm

-100 dem

CF 2.48 GHz 691 pts Span 1.0 MHz
Marker
Type | Ref | Trc | ¥-value | ¥-value | _Function | Function Result |
M1 1 2.4798654 GHz -30.09 dBm

ﬂ ] Measuring... .Illllll' “ 212102122"3 %

Date:21 DEC 2015 20:12:13
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5.5 CONDUCTED BANDEDGE

Conducted Bandedge
LIMIT

15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power

TEST PROCEDURE

Transmitter antenna output connected to spectrum analyzer. Analyzer span is set to show Peak in band, as well as
out of band peaks.

2400 MHz Bandedge

Test Location: EMCE Engineering 44366 S. Grimmer Blvd * Fremont, CA 94538 «

Customer: UEI
Specification: EN 300 328 OOB 2390-2400
Work Order #: 4186 Date: 12/15/2015
Test Type: Conducted Emissions Time: 13:08:10
Equipment: Remote Control Sequence#: 4
Manufacturer: Bang & Olufsen A/S Tested By: Bob Cole
Model: T30 Battery
S/N: N/A
Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #
FSV40-B160 Signal 101468 03/28/2015 03/28/2017 755
Analyzer
EMITest v4.01 Build 195 05/01/2014 05/01/2017 610
Measurement
Software
Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Remote Control* Bang & Olufsen A/S T30 N/A
Support Devices:
|Function Manufacturer Model # S/N |

Test Conditions / Notes:

| |
Transducer Legend:

|T1=dBuV - dBm 50 ohm conversion |
Ext Attn: 0 dB
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Measurement Data:

Reading listed by margin.

Test Lead: Antenna

# Freq Rdng Tl Dist Corr Spec Margin  Polar
MHz dBuVv dB dB dB dB Table dBm dBm dB Ant

1 2394.510M 76.0 -107.0 +0.0 -31.0 -30.0 -1.0  Black
2 2394.833M 73.1 -107.0 +0.0  -339 -30.0 -3.9  Black
3 2394.756M 72.5 -107.0 +0.0  -34.5 -30.0 -4.5  Black
4 2393.799M 59.2 -107.0 +0.0 -47.8 -30.0 -17.8  Black
5 2399.780M 75.5 -107.0 +0.0  -31.5 -10.0 -21.5  Black
6 2398.147TM 639 -107.0 +0.0  -43.1 -20.0 -23.1  Black
7 2399.780M 73.8 -107.0 +0.0  -33.2 -10.0 -23.2  Black
8 2392.16OM 53.8 -107.0 +0.0  -53.2 -30.0 -23.2  Black
9 2392.169M 52.1 -107.0 +0.0  -549 -30.0 -249  Black

EMCE Engineering, Inc., 44366 S. Grimmer Blvd., Fremont, CA 94538
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EMCE Engineering Date: 12M5%2015 Time: 13:08:10 UEI'WO#. 4186
EN 300 328 008 2390-2400 Test Lead: Antenna Battery Sequence#: 4 Ext ATTN: 0 dB
401
201
g 0
= 1]
=201
401 I
-60 * T
2390 2400
Frequency [MHz]
Reading= — 1 - EN 300 328 008 23050-2400 Y Peak Readingz
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2483.5 MHz Bandedge

Test Location: EMCE Engineering 44366 S. Grimmer Blvd * Fremont, CA 94538 ¢

Customer: UEI
Specification: EN 300 328 OOB 2483.5-2500
Work Order #: 4186 Date: 12/15/2015
Test Type: Conducted Emissions Time: 13:14:55
Equipment: Remote Control Sequence#: 5
Manufacturer: Bang & Olufsen A/S Tested By: Bob Cole
Model: T30 Battery
S/N: N/A
Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #
FSV40-B160 Signal 101468 03/28/2015 03/28/2017 755
Analyzer
EMITest v4.01 Build 195 05/01/2014 05/01/2017 610
Measurement
Software
Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Remote Control* Bang & Olufsen A/S T30 N/A
Support Devices:
[Function Manufacturer Model # S/N |

Test Conditions / Notes:

| |
Transducer Legend:

[T1=dBuV - dBm 50 ohm conversion |
Ext Attn: 0 dB

Measurement Data: Reading listed by margin. Test Lead: Antenna
# Freq Rdng T1 Dist Corr Spec Margin  Polar
MHz dBuVv dB dB dB dB Table dBm dBm dB Ant
1 2486.000M 59.5 -107.0 +0.0 -47.5 -30.0 -17.5  Anten
2 2488.000M 557 -107.0 +0.0  -51.3 -30.0 -21.3  Anten
3 2487.000M 53.6 -107.0 +0.0 -534 -30.0 -23.4  Anten
4 2490.000M 533 -107.0 +0.0  -53.7 -30.0 -23.7  Anten
5 2486.000M 51.9 -107.0 +0.0  -55.1 -30.0 -25.1  Anten
6 2492.000M 48.8 -107.0 +0.0  -58.2 -30.0 -28.2  Anten
7 2493.000M 48.1 -107.0 +0.0  -589 -30.0 -28.9  Anten
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8 2489.000M 48.1 -107.0 +0.0 -58.9 -30.0 -28.9  Anten
9 2485.000M 58.0 -107.0 +0.0 -49.0 -20.0 -29.0  Anten
10 2491.000M 47.5 -107.0 +0.0 -59.5 -30.0 -29.5 Anten
11 2484.000M 64.2 -107.0 +0.0 -42.8 -10.0 -32.8  Anten
12 2496.000M 54.1 -107.0 +0.0 -52.9 0.0 -52.9  Anten
13 2495.000M 50.5 -107.0 +0.0 -56.5 0.0 -56.5 Anten
14 2494.000M 47.7 -107.0 +0.0 -59.3 0.0 -59.3  Anten
EMCE Engineering Date: 12152015 Time: 13:14:55 UEI'WO#: 4186
EM 300 328 O0B 2483.5-2500 Test Lead: Antenna Battery Sequence#: 5 Ext ATTN: 0 dB
401
201
E I:I
]
=
20T
(1]
401
N T I by 1 o .
24835 24935
Frequency [MHz]
Readingz = 1-EN 300323 00B 2483.5-2500 b4 Peak Readings
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5.6 RADIATED SPURIOUS EMISSIONS - BANDEDGE

15.247 (d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a)
(see §15.205(c)).

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410[ 4.5-5.15
'0.495-0.505 16.69475-16.69525 608-614| 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240| 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427| 8.025-8.5
4.17725-4.17775 37.5-38.25| 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6(1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710| 10.6-12.7

6.26775-6.26825 108-121.94({1718.8-1722.2| 13.25-13.4

6.31175-6.31225 123-138 2200-2300| 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390| 15.35-16.2
8.362-8.366 156.52475-156.52525| 2483.5-2500| 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900)22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267| 23.6-24.0
12.29-12.293 167.72-173.2|  3332-3339| 31.2-31.8
12.51975-12.52025 240-285| 3345.8-3358| 36.43-36.5
12.57675-12.57725 322-335.4|  3600-4400 ®)
13.36-13.41
RESULTS
Bandedge Frequency(MHz) Measured(dBc) Limit (dBc) Result
2402 52.16 >20 PASS
2480 50.87 >20 PASS
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Spectrum | |n§[|
Ref Level 97.00 dBpY @ RBW (MIL) 100 kHz
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5.7 TRANSMITTER RADIATED SPURIOUS EMISSIONS

LIMITS

§15.247 (d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

§15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within these
frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less than 1000
MHz, compliance with the limits in Section 15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000MHz, compliance with the emission limits in Section 15.209
shall be demonstrated based on the average value of the measured emissions. The provisions in Section 15.35
apply to these measurements.

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the frequency
bands listed below:

§15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall not
exceed the field strength levels specified in the following table ;

Frequency (MHz) Field Strength (uV/m) Field Strength (dBuV/m)
30-88 100 40.0
88-216 150 43.5
216-960 200 46.0
Above 960 500 54.0

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz
However, operation within these frequency bands is permitted under other sections of this part, e.g., Sections
15.231 and 15.241
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TEST CONFIGURATION

[30 MHz - 1 GHz]

RX Antenna
-
] _I ‘

Ant. feed |
point :

(s EuT i 1~4m
| :
T Iq— 3m —h:
80cm ' }
|

Metal Full Soldered Ground Plane

Spectrum Analyzer
! Receiver
[ Above 1 GHz]
 —
Antenna
~ fower
A — _—— Hom
L~
EUT Y | antenna
_\ 4m B
o, ““\ Spectrum
A = ’ analyzer
( T V .,f-*'I N |
Turntable M 1 N
0.8m m \ ' s
A A - Pre-amp :‘f j
[ ] [ ]
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to EUT distance is 3
meters. The EUT is configured in accordance with ANSI C63.4 The EUT is set to transmit in a continuous mode.

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth is set to 1 MHz
for peak measurements and VBW of 10 Hz for average measurements.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is rotated
through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters above the
ground plane to further maximize the emission. Measurements are made with the antenna polarized in both the
vertical and the horizontal positions.

RESULTS:

NO non-compliance noted.

Note

1. The antenna is manipulated through typical positions, polarity and length during the testing

2. The frequency range was scanned from 30 MHz to 1 GHz and the worst-case emissions are reported.
3. There is detected level above reference noise floor spectrum analyzer.

FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor.
The basic equation with a sample calculation is as follows:

FS =RA + AF + CF

where FS = Field Strength

RA = Receiver Amplitude

AF = Antenna Factor

CF = Cable Attenuation Factor

Assume a receiver reading of 21.5 dBuV is obtained. The Antenna Factor of 7.4 dB/m and a Cable Factor of 1.1
dB is added. The 30 dBuV/m value is mathematically converted to its corresponding level in uV/m.

FS=215+74+1.1=30dBuV/m
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MEASUREMENT UNCERTAINTY
Measurement Uncertainty Budget
Radiated Emissions @ 10 Meters
Per CISRP 16-4-2

Input Quantity Uncertainty of x; U(x) Ci Ci u (xp
dB Probability dB dB
Distribution
Function
Receiver +/- 0.1 K=1 0.1 1 0.1
Reading
Attenuation, +/- 0.1 K=2 0.05 1 0.05
Antenna -
receiver
Antenna +/-2.0 K=2 1.0 1 1.0
Factor
Receiver Corrections
Sine Wave +/-1.0 K=1 0.5 1 0.5
Voltage
Pulse +/-1.5 Rectangular 0.87 1 0.87
Amplitude
Response
Pulse Rep +/-1.5 Rectangular 0.87 1 0.87
Rate
Response
Noise Floor +/-0.5 K=2 0.25 1 0.25
Proximity
Mismatch +/-0.9 U shaped 0.67 1 0.67
Antenna —
Receiver
Antenna Corrections
AF Freq +/- 0.3 Rectangular 0.17 1 0.17
Interpolation
AF Height +/- 0.5 Rectangular 0.29 1 0.29
Deviations
Balance +/- 0.3 Rectangular 0.17 1 0.17
Site Corrections
Site +/- 3.0 Rectangular 1.22 1 0.82
Imperfections
Separation +/- 0.1 Rectangular 0.06 1 0.06
distance
Table Height +/- 0.1 K=2 0.05 1 0.05
Total Measurement Uncertainty - Radiated Emissions @ 10 Meters 4.89
2U(E) = 4.89

Test Location: EMCE Engineering +44366 S. Grimmer Blvd * Fremont, CA 94538 «
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Transmit Frequencies 2402 / 2442 | 2480 MHz were examined and maximized. Worst case data

is presented:

Test Location: EMCE Engineering 44366 S. Grimmer Blvd * Fremont, CA 94538

Customer: UEI
Specification: FCC 15.209 30 - 25000 Limits
Work Order #: 4186

Date: 12/21/2015

Test Type: Radiated Scan Time: 10:24:33 AM
Equipment: Remote Control Sequence#: 1
Manufacturer: Bang & Olufsen A/S Tested By: Bob Cole
Model: T30

S/N: N/A

Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #
FSV40-B160 Signal 101468 03/28/2015 03/28/2017 755
Analyzer
EMCO 3115 Horn 9065-5057 05/20/2015 05/20/2016 608
HP 8449B Preamp 3008A02190 05/15/2015 05/15/2016 749
EMITest v4.01 Build 195 05/01/2014 05/01/2017 610
Measurement
Software

Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Remote Control* Bang & Olufsen A/S T30 N/A

Support Devices:
[Function Manufacturer Model # S/N |

Test Conditions / Notes:

Transducer Legend:

T1=8447 Pre-Amp Asset 377
T3=8449B Preamp
T5=A.H. SAS-200/571 Horn

T2=25'LMR #001
T4=Sunol 1GHz JB6 S/N A42610

Ext Attn: 0 dB

EMCE Engineering, Inc., 44366 S. Grimmer Blvd.,

Fremont, CA 94538
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Measurement Data: Reading listed by margin. Test Distance: 3 Meters
# Freq Rdng Tl T2 T3 T4 Dist Corr Spec Margin  Polar
TS
MHz dBuVv dB dB dB dB Table dBpuV/m dBpV/m dB Ant
1 4885.470M 355 +0.0 +2.6  +30.2 +0.0 +0.0 42.8 54.0 -11.2 Vert
Ave +34.9 62 2442 Xmit 212
2 4804.720M 33.6 +0.0 +2.6 +30.3 +0.0 +0.0 40.6 54.0 -13.4 Vert
Ave +34.7 92 2402 Xmit 197
3 1109.580M 38.3 +0.0 +09 +294 +0.0 +0.0 374 54.0 -16.6 Vert
Ave +27.6 27 2442 Xmit 151
4 723.110M 322  +27.1 +0.7 +0.0 +20.5 +0.0 26.3 47.0 -20.7 Vert
QP +0.0 92 2480 Xmit 180
5 441.920M 38.6 +269 +0.3 +0.0 +16.7 +0.0 28.7 54.0 -25.3 Vert
QP +0.0 181 2402 Xmit 142
6 1748.840M 28.2 +0.0 +1.2  +29.7 +0.0 +0.0 28.0 54.0 -26.0 Vert
Ave +28.3 99 2480 Xmit 208
EMCE Engineering Date: 12021/2015 Time: 10:24:33 AN UEI'WOs#: 4185
FCC 15209 30 - 25000 Limitz Test Diztance: 3 Meters Sequences#: 1 Ext ATTN: 0 dB
60
1
S0t
40 I
:_E +*
o
]
=
T
201
10 t + +
30 100 1000 10000 25000
Frequency [MHz]
Reading= 1-FCC 15.209 30 - 25000 Limitz
o QP Readings * Average Readings
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6.0 TEST EQUIPMENT

DESCRIPTION & MODEL NO. SERIAL NO. CAL. DATE  CAL. DUE DATE
MANUFACTURER
Signal Analyzer FSV40 1321.3008K40- 3/10/14 3/10/16
Rohde-Schwarz 101424-TU
Pre-Amplifier(100KHz-1.3GHz) 8447D 2443A03587 5/1/14 5/1/16
Hewlett-Packard
BiConiLog Antenna JB6 1090 2/12/14 2/12/16
Sunol Sciences
RF Signal Cable 25 LMR N/A 8/10 /15 8/10 /16
EMCE
RF Signal Cable 100’ LMR N/A 8/1/15 8/1/16
EMCE
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