Wireless Transceiver .

MISE Test Report Certificate # 1514.1
FCC ID: A94TR1

Report number: EMC.422850.16.301.3

Prepared for: Bose Corporation
DAE - EMC
1 New York Ave, Framingham MA 01701

Product Tested: Bose® Wireless Headset

Standards: FCC part 15.247,
ANSI| C63.10
KDB 558074d01 VO3R05

Report prepared by: Michael Royer

Signature: W%Xﬁ @K

November 4, 2016

Report reviewed by: ﬂjﬂ“'l"“"m\ S;'\QUH)
SignatureW

November 4, 2016

Report issue date: November 4, 2016

Without written permission of laboratory, this report shall not be reproduced except in full.

Form: FL292030 rev F Report Number:  EMC.422850.16.301.3 Page 1 of 83

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145



Wireless Transceiver é@m

MBOSE Test Report Certificate # 1514.1

FCC ID: A94TR1

Table of Contents

L. REPOIT SUMIMIAIY ...ttt e ettt e e et th e e e eet e e e eeba e e e eeba e e aeabanaeaeebanaaaees 5
P2 o (o To 18 Tox e =TT od o1 To] o NP SRTT 5
3. Applicable standards, requirements and tEStS..........ccciiviviiiiiiiii e 6
4.  Environmental CoNAItIONS ........oooiiiiiiiii 7
5. EUT CONFIQUIALION: ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaeeeeas 7
6. Detailed TeSt RESUILS ........iii e e e e ettt e e e e e e e e eeate e e e e e eeeeeennnns 8
L I ©o o [0 (U o4 (=T I = 4 15151 (o] o PSP 8
0 I o LYo [V 1T =T 0 1 T=T o PP 8
6.1.2.  TeStSetuUp detallS.........uuuiiiiieiiiee e 8
G0 IO T I T o = - PP 9

L 200 I S I =11 o o] T 11 L3 ) o 13

L 200 R T =11l =o [ o] 1 1 =] | S 13
6.1.6.  TeStINTOMMALION ....uuiiiiiiiiiii e 13

6.2. Radiated emissions 30 MHZ — 1 GHZ..........ccoooiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 14
6.2. 1. REQUITEIMENTS ....uiiiiiiiiiiiiii e e e e e e e e e e e e e e e e e e e e eas 14
6.2.2. TSt SEUP AEtAUIS.......uuiiiiiiiii 14
B.2.3.  TOSE UAIA . .uuuuiiiiiiiiii 15
L S I =1 oo o] 1153 o o T 16
LI T =11l =o [ o] 1 1 =] | S 16
6.2.6.  TeStINfOrMALION ........uuii e e e e et e e e 16

6.3.  Transmitter OULPUL POWET ........coeiiiiiiiiiiiiieeee ettt ettt et ee e e e neennnnnnnnes 17
Lo 70t S = L= T [N (=T 0 0 T=T ) 17
6.3.2.  TeSt SEtUP ELailS:.....uuuiii e —————————— 17
6.3.3.  Output power table: BT MOUE. ......ooiiiiiiiiiiiie e 18
6.3.4.  TeSt CONCIUSION: BT ..oeuiiiiiiiiiee e e e e e e e e e e 19
6.3.5.  Output power table: BLE MOde. .........cooiiiiiiiiiie e 20
LT 71 TR © 11 11 o U | P 20
power screen shots: BLE MOAE. .......cooooiiiiiiii e 20
R T A I =1 o [ o =1 | PP 24
6.3.8.  TeStiNfOrMAtiON .......oouiiiiii e et 24

6.4. Occupied Bandwidth/Channel Spacing BT .........ccooviiiiiiiiiiiiiiiiiiiiiieeeeeeee 25
0t I o =T [V =] 0 1= o1 PP 25
6.4.2.  TeStSEtUP detallS.....c..uuuuiiiiieiiiece e 25
6.4.3. TSt CONCIUSION: .....coiiiiiii e 26

Without written permission of laboratory, this report shall not be reproduced except in full.
Form: FL292030 rev F Report Number: EMC.422850.16.301.3 Page 2 of 83

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145



Wireless Transceiver é@m

MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.4.4. TeSt EQUIPMENL.. ..o e e e e et e e e e e e ettt e e e e e ennran s 27
6.4.5. TSt INTOMMALION ....uuiiiiiiiiiiiiii e e e e e e e e e e e e aaeaeas 27
6.5.  Number of Channels, BT .......oooiiiiiiiiiiiiiiiiiiiii i 28
B.5.1. TSt CONCIUSION: ...ttt e e e e e e e et e e e e e e e e eneeann s 31
6.5.2.  Channel separation. BLE .............uuuiiiiiiiiii e 32
6.5.3. Channel separation. BT ...........uuuuiimiimiiiiiii e 32
6.5.4.  TeSLEQUIPMENL......coiiiiiiii e e e e e e e e e et e e e e e e arr s 35
6.5.5. TSt INTOMMALION ....uuiiiiiiiiiiiiiiei e e e e e e e e e ea s 35
6.6. Power spectral density BLE ............oooiiiiiiiiiiiiiiiiiiiiiii e 36
6.6.1. Summary of MeasuremMeNt datal...............uuuuuimiiiiii s 36
6.6.2.  MeASUIEmMENT PIOTS .......uuuiiiiiiiii e 37
6.6.3. Conclusion, the low mid and high frequencies all meet the 8 dBm maximum limit.
39
6.6.4.  TeSLEQUIPMENL......ciiiiiiiii e e e e e e e e e e et e e e e e 40
6.6.5. TSt INTOMMALION ....uuiiiiiiiiiiiiiti e e e e e e e e e aeas 40
R S o | 38 = 7= T To 11V T L o T = I 41
6.7.1.  TeSt EQUIPMENL.. ..ottt e et e e e e e e e ee et e e e e e e eneren s 43
6.7.2.  TeStinNfOrMAtiON .......coouuiii e 43
6.8.  TimMe Of OCCUPANCY BT ...ttt e e e e e e aa s 44
6.8.1.  ReQUIrEMENTS BT ...ciiiiiiiiiii it e e e e e e et e e e e e e eanraaas 44
6.8.2.  TeSt SEtUP AetalS BT ......uuiiiiiiiiiiiiiiiiii s 44
S TR T I =11 o = = = PP 45
6.8.4. TSt CONCIUSION: BT ... e e et e e e e e e eeeeennn s 47
6.8.5.  TESLEQUIPMENL......ciiiiiiiii e e e e e e e e et e e e e e a 48
6.8.6.  TeSLINTOMMALION ....uuuiiiiiiiiiiiiie e e e e e e e e e eas 48
6.9. Band Edge Emissions- Radiated measurements in BLE .............ccccccvviiiiiiiiiiiiiiiinnnn. 49
NS 0 I o (=T W11 =] 0 1= o PP 49
B.9.2. TSt S BUD e iiiti et e et et aerb e e e aa e aeaa 49
6.9.3. TeSLAAIA BLE ......uuiiiiiiiiiiiiiii e 49
6.9.4. TeSEAAIA BT ..ottt e e 53
6.9.5. TSt EQUIPMENT....uuiiiiiiiiiiiiiiii e 69
6.10. Spurious emissSioNS- RAIALE ...........ooviiiiiiiiiiiiiiiiiiiiei e 70
6.10.1. REQUIFEIMENTS .. .eiieiiiiiiiie e e e e e e e e e e et eat e e e e e e e eeaatn e e e e eaeeeennnnnnans 70
L O T I =T Ao T = L | o PP 70
6.10.3. TeSEAAIA BLE ......uuiiiiiiiiiiiiiiii e 71
LR 0 I oY o = = = ) P 77
Without written permission of laboratory, this report shall not be reproduced except in full.
Form: FL292030 rev F Report Number: EMC.422850.16.301.3 Page 3 of 83

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145



Wireless Transceiver

A

MBOSE Test Report Certificate # 1514.1

FCC ID: A94TR1

6.10.5. TeSt EQUIPMENL. .. ..o i e e et e e e e e e e e et e e e e e e e e e ennnan s 79
6.10.6. TeStiNfOrMatioN ..........uuuiiiii e e 79
6.11. Harmonic emissions- Radiated ..............coiiiiiiiiiiiiiii e e 80
6.11.1. REQUITEIMEINTS ....uuiiiiiiiiiiiiiiiiiii s s e e e e e e e e e e e e e e e e e e e e e aaaeaeas 80
B.11.2. TSt SBUUD «ruuu i eeei et e e s 80
6.11.3. TeStData, BLE .......oooiiiiiiiieeeee e 81
L I S I =T D - | = T = U 82
B.11.5. TSt CONCIUSION: .. ..iiiiiiiie e e e e e e e e et e e e e e e e e aarraa s 82
6.11.6. TSt EQUIPMENT. ....uiiiiiiiiiiiiiiii e e e e e e e e e e e e e e e e e e e eeas 83
6.11.7. TeStiNfOrMAtION ........cuuiiiiiiiii e e e e e et e e e e rt e e e e ae e e eeaes 83

Without written permission of laboratory, this report shall not be reproduced except in full.

Form: FL292030 rev F Report Number: EMC.422850.16.301.3

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145

Page 4 of 83



Wireless Transceiver @mmm

HHOSE

1. Report Summary

1.1 Product

1.2 Client

1.3 Applicable Standards

Test Results:

1.4 Test Laboratory

Test Report Cerificate # 1514.1
FCC ID: A94TR1

Bose® Wireless Headset

Bose Corporation
The Mountain, Framingham, MA 01701

FCC part 15.B and C

Pass [X Fail []

Bose DAE laboratories

1 New York Ave

Framingham, MA01701

FCC site registration under A2LA cert. #1514

This report relates only to the items tested.

2. Product description

The product is a wireless headset for listening to music. The product operates from a rechargeable

battery.
A battery charger is not supplied.
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Applicable standards, requirements and tests

&

ACCREDITED

Certificate # 1514.1

Result /
FCC part 15 Test references. Data
section
There are no user-accessible controls for the
15.15(b) adjustment of any transmitter parameters in the Complies
device under test.
There are no special devices such as shielded
15.27 cables or special connectors required for Complies
compliance to the applicable standards.
An intentional radiator shall be designed to
ensure that no antenna other than that furnished
by the responsible party shall be used with the
15.203 device. Complies
This requirement is met, as the antenna is not
accessible by the user.
15.205 The device does not operate in restricted bands Complies
Complies
15.107 Conducted emissions, 150kHz—-30 MHz , P
15.207 Section 6.1
C li
15.109 Radiated emissions, 30MHz—1GHz omp 108
15.209 Section 6.2
i : Complies
15.247 (b)(1) Transmitter output power: ' p
Section 6.3
' i ' Complies
15.247 (a)(1) Hopper Occupied Bandwidth / channel spacing ' p
Section 6.4
ini Complies
15.247(a) (1) ii Minimum number of channels. . p
Section 6.5
Complies
15.247(d) 6 dB Bandwidth . P
Section 6.6
. Complies
15.247(d) Time of Occupancy )
Section 6.7
. . Complies
15.247(d Band edge emissions Radiated
@ g Section 6.8
. e . Complies
KDB 447498 Spurious Emissions Radiated .
Section 6.9
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Complies
15.247 Harmonic Emissions Radiated Section
6.10

Complies
15.247 MPE assessment for SAR compliance Section
6.11

4. Environmental Conditions

All testing is performed under the following conditions, unless otherwise defined in the detailed
test report section.

Temperature: 22 +4°C
Humidity: 30 -60 % RH

5. EUT configuration:

The Bose® wireless speaker is powered by an internal, re-chargeable, lithium-ion battery. The
battery is re-charged using a USB cable and AC adapter. The AC adapter is not supplied with the
unit.

For transmitter testing, the product was tested in a typical link or in forced modes under computer
control as appropriate.
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FCC ID: A94TR1

6. Detailed Test Results

6.1. Conducted Emissions

6.1.1. Requirements

47CFR15.207, RSS 210 section 7.2.4

Wireless Transceiver

&

ACCREDITED

Certificate # 1514.1

Frequency Limits dB(uV)

MHz Quasi-peak Average
0.15-0.5 66-56 56-46
05-16 56 46
1.6-30 60 50

6.1.2. Test setup details

The EUT was tested in accordance with ANSI C63.4 test setup conditions in a typical use. The
EUT was in the charging mode. There is no play while charging.
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6.1.3. Test data

Wireless Transceiver
Test Report

FCC ID: A94TR1

6.1.3.1. 120 VAC 60 Hz Neutral side, Max Peak Scan

Receiver @]

&

ACCREDITED

Certificate # 1514.1

Start 150.0 kHz

RBW (QPK) 9 kHz MT 1s TN2235
Input 1 DC  Att 10 d& Preamp OFF Step TD Scan ENV216 N
Scan @24v Max@4QP May
Limit Check ] : 1 MHBASS ] ' ! .1 10 MHz
Line Class B AV | | pass : : P
o0 dBjneGlass 8op. PASS :
80 dBpv — :
70 dBLv — S
Class B QP b Lo
|60 depy——==t —
| ] ]
CBSSBﬁQ_ ! ! ! !
50 dBpy—— — . . L
: e P
40 dBpv —
. oA E
30 dBpv R S gt
P :I\ e I\ A : . /"u"') 7=
I WA s, 1 ¢y AN oM f A U
SN Y P gt I ) { VAR e A ' v
20 dBpv e B . .\V. |
o IR l
B S S S e ;

TF

Stop 30.0 MHz

I

Date: B.JUN.2016 13:23:16

—
Measuring... {URREEELD 6

05.00.2006
13:2315 7
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FCC ID: A94TR1
FCC 15B Class B, CISPR 13, CISPR 22 Class B Product
Frequency MEASURED LIMIT MARGIN
dB
MHz dBuvV QP | dBuV AVG | dBuV QP | dBUVWAVG | QP | dB AVG
0.150 10.3 66.0 56.0 45.7
0.654 18.7 56.0 46.0 27.3
4.002 14.3 56.0 46.0 31.7
24.025 21.8 60.0 50.0 28.2
0.150 18.4 66.0 56.0 47.6
0.654 35.28 56.0 46.0 20.7
1.023 26.06 56.0 46.0 29.9
3.980 30.18 56.0 46.0 25.8
24.027 23.23 60.0 50.0 36.8
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6.1.3.2. 120 VAC 60 Hz, Line side, Max Peak Scan

ACCREDITED

Certificate # 1514.1

Receiver @] [@
RBW {(QPK) 9 kHz ™MT 1ls THN2235
Input 1 DC Attt 10 d& Preamp OFF Step TD Scan ENY216 L1
Scan @2Av Max@40P Max
Limit Check . . 1MHBASS ' . M1[2] 18.70 dBpY
90 dBiveClass B A PASS 654.000 kHz
S0 dbanE Class B OPE E : PASS E mM2[2] 12.61 dBpY
] ' ' v ' 150.000 kHz
70 dBpyv : r — : : r ] |
Class B QP——_ P P ; P P :
| Rt ud T ] ] ! o :
Class B AV H \ H H H HE H
=l ~— 5 — !
40 CIE%‘E T M —— . LT i .
50 A — A a2
iR ! peE SM.% i T O AN - = A J
,‘Fq o : SR T | T : e X YA A A : J
10 dBpy————— = e L O S N— e i .+ -t e ——— T
: . : E : P e TH
Start 150.0 kHz Stop 30.0 MHz |
Marker
Diagr | Type | Ref | Trc | Stimulus | Response |  Function | Function Result [ N
Scan M1 2| 654.0 kHz | 18.70 depv | '
Scan N2 2| 150.0 kHz 12.61 depy
Scan N3 2| 208.5 kHz | 18.20 depy |
Scan N4 2| 651,75 kHz | 18.81 depv | —
Scan {3 2| 4.61175 MHz | 16.12 depy |
Scan N6 2| 24.02475 MHz | 21.47 dBpV |
Scan N7 4| 150.0 kHz | 24,42 dBpY |
Scan Na 4| 206.25 kHz | 34.07 dBpy |
Scan N9 4| 651.75 kHz | 34.36 dBpY | F
Scan N10 4| 1.0005 MHz | 24,51 dBpy | | B
j Measuring...  UNNNANIND W wzze
Date: 8.JUN.2016 13:32:28
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—BOSE Test Report Certificate # 1514.1
FCC ID: A94TR1
FCC 15B Class B, CISPR 13, CISPR 22 Class B Product
Frequency MEASURED LIMIT MARGIN
dB
MHz dBuV QP | dBuV AVG | dBuV QP | dBpV AVG QP dB AVG
0.150 12.6 66.0 56.0 43.4
0.209 18.2 63.3 53.3 35.1
0.652 18.8 56.0 46.0 27.2
4,612 16.1 56.0 46.0 29.9
24.025 21.47 60.0 50.0 28.5
0.150 24.42 66.0 56.0 41.6
0.206 34.07 63.3 53.3 29.3
0.652 34.36 56.0 46.0 21.6
1.001 2451 56.0 46.0 31.5
4,540 32.33 56.0 46.0 23.7
24.027 22.76 60.0 50.0 37.2
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6.1.4. Test conclusion:

Pass. The worst case emission is 20.7 dB below the limit, at 0.652 MHz.

Test Report

FCC ID: A94TR1

&

ACCREDITED

Certificate # 1514.1

6.1.5. Test Equipment
; Service
Equipment Type Manufacturer Model 2l o
other ID Last Due
2-LINE V-
LISN Rohde & Schwarz NETWORK TN2235 12/3/2015 12/3/2017
ENV216
EMI Test Rohde & Schwarz ESR7 TN2247 4/8/2016 4/8/2017
Receiver
CO”Gd“Cted comb |\ om-power CGC-510 TN1380 3/28/2016 3/28/2017
enerator
6.1.6. Test information
Date of test: 6/8/2016 Test location : DCE lab — Henry room
EUT serial: 3 Tested by: M. Royer
Test Conclusion: Pass
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FCC ID: A94TR1

6.2. Radiated emissions 30 MHz — 1 GHz

6.2.1. Requirements

FCC rules part 15.109 (g), 15.209

Frequency Limit in dBuyV/m @3m
MHz Quasi-peak
30 - 230 40
230 - 1000 47
Above 1000 54

6.2.2. Test setup details

The EUT was placed on an 80 cm high table two modes of operation were made
were charging, and playback. There were no signals to detect in either mode. Th

. The modes
e measurement

data is the same as an ambient scan. Data shown represents the worst case operating mode.

The headset played full volume.
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FCC ID: A94TR1

6.2.3. Test data
6.2.3.1. Radiated emissions showing both Horizontal and Vertical Polarization

Spectrum @] lmvu

Ref Level 80.00 dBpY/m @ RBW {(CISPR) 120 kHz
j= Att 10de  SWT 133 ms VBW 1 MHz Mode Sweep Input 1 DC
PS5 TDF
O 1Pk View@2Pk View
Limit Check : . 100 MHZ2ASS
LineCISPR13 | P PASS

70 dBiAn-EETTE— — -— -

en Aoine :
Ciopris/m
FCC15B
S0 depvim

s

Pais [P E)
(RamE (R m )

: ) : P : : i L i
30 dBpv/m j j — j E Ty
by LT : f f P : 4 i b ;

T, ' : ' ] ; ' AT
20 dBLI"\.-';-f'_]ﬁ_* - - - - —ie N Vb A R

g

I

10 dBpv/m

0 dBu\F,n’mj

-10 dl':\u\.f,fm

Start 30.0 MHz 2001 pts Stop 1.0 GHz

J J

Date: 31.AUG.2016 17:20:05

Frequency Emissions result dBuV/m
MHz Peak
30 28
30.5 28
40 20
600 30
800 33
1000 36
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6.2.4. Test conclusion:

Pass. The worst case emission can't be determined because the signal levels are unknown. The signals
are not detected in either charging or playback modes.

6.2.5. Test Equipment
. Serial or Service
Equipment Type Manufacturer Model other ID st Due
Antenna Sunol Sciences JB6 TN1823 9/25/2015 | 9/25/2016
EMI Test Receiver | Rohde & Schwarz ESR26 TN2319 4/14/2016 | 4/14/2017
Pre-amplifier Bose TN2077 | 3/21/2016 | 3/21/2017
Maxwell House
Radiated Bose Corporation N/A TN1445 | 3/21/2016 | 3/21/2017
Emissions Cable
Set
Maxwell house TN644 | 3/23/2016 | 3/23/2017
chamber

6.2.6. Test information
Date of test: 8/31/2016 Test location : DCE - Maxwell House
EUT serial: SN 125 Tested by: M. Royer
Test Conclusion: Pass
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6.3.

6.3.1.

6.3.2.

FCC ID: A94TR1

Transmitter Output power

Requirements:

FCC 15.247(a) (1)

Frequency hopping systems operating in the band 2400-2483.5 MHz may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 0.125 W.

Test setup details:

The EUT is software controlled via the USB cable with software which is used to set the test
modes of the Bluetooth device. The EUT antenna is disconnected and replaced with a 0.2 m long
piece of flexible coax cable with an SMA connector at the measurement end. The cable has a
uFL connector at the product end. This cable is measured at a loss of .75 dB of at 2.48 GHz. A 10
dB attenuator is also used. The EUT is commanded to stop hopping and operate at the low,
middle, and high end of the authorized frequency band. In addition, a display of the spectrum at
every frequency was made so that the frequency of greatest strength could be determined. That
strongest frequency is included also.

The spectrum analyzer resolution bandwidth is set to 3 MHz, peak detection and max hold. Basic
Data Rate and Enhanced Data Rate are measured. The maximum output power settings are
different for basic rate and for Enhanced Data Rate (EDR) settings.
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6.3.3. Output power table: BT mode.

Output Power Summary Table (Basic Rate: 1 Mbps)
Output . .
Channel Frt(elc\q/lu:zr;cy Mode Power Iizr;)t h/l(erg)m Result
(dBm)
Low 2402 DH5 8.24 30 21.76 Pass
Middle 2441 DH5 9.49 30 20.51 Pass
High 2480 DH5 8.85 30 21.15 Pass
Output Power Summary Table (Enhanced Rate: 2 Mbps)
Output . .
Channel Frt(e&u:zr;cy Mode Power Izl(;gl)t M(Z;g)m Result
(dBm)
Low 2402 2-DH5 6.39 30 23.61 Pass
Middle 2441 2-DH5 8.12 30 21.88 Pass
High 2480 2-DH5 7.51 30 22.49 Pass
Output Power Summary Table (Enhanced Rate: 3 Mbps)
Output . .
Channel Frt(elc\q/lu:zr;cy Mode Power Iizr;)t h/l(erg)m Result
(dBm)
Low 2402 3-DH5 6.90 30 23.10 Pass
Middle 2441 3-DH5 8.36 30 21.64 Pass
High 2480 3-DH5 7.88 30 22.12 Pass
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IS E Test Report Certificate # 1514.1
FCC ID: A94TR1

6.3.3.1. Output power screen shot

% Marker 1 [T1] RBA 3 MHz RF ALt 30 B
Ref Lvi 9.49 dBm VBA 10 Mz
31 dBm 2.44078958 GHz SWT 5 ms unit aBr
31
11 dg Offset
2C
1c I

c na
VIR / \\ e

—-6¢<

Start 2.436 Gz 1 vHz/ Stop 2.446 GHz

Coment Az Plo2 Poner DHS 2441 VHz
Date: 9.8 P.2016 16:15:36

6.3.4. Test conclusion: BT

Pass. The worst case is 9.49 dBm Peak at 2441 MHz or 8.89 mW in DH5 mode.
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FCC ID: A94TR1

Output power table: BLE mode.

&

ACCREDITED

Certificate # 1514.1

Output Power Summary Table (BLE)

Output Directional . .
Frequency . Limit Margin
Channel (MH2) Power Gain (dB) (dB) Result
(dBm) (dBi)
Low 2402 8.12 0 30 21.88 Pass
Middle 2440 9.49 0 30 20.51 Pass
High 2480 8.85 0 30 21.15 Pass
6.3.6. Output
Output Power Summary Table (BLE)
Frequency Output D|rect.|onal Limit Margin
Channel (MHz) Power Gain (dB) (dB)
(dBm) (dBi)
Low 2402 8.12 0 30 21.88
Middle 2440 9.49 0 30 20.51
High 2480 8.85 0 30 21.15

power screen shots: BLE mode.
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IS E Test Report Certificate # 1514.1
FCC ID: A94TR1

% Marker 1 [T1] RBW 3 Mz RF ALt 30 B
Ref Lvi 8.12 dBm VBA 10 MHz
31 dBm 2.40201002 GHz SWT 5ms unit dBr
31
11 dB Offset
2C
1C
C // NI
IVIEN Ve
—1(:// \\
-2(
-3C
-4¢
-5(
-6C
-6¢
Start 2.397 GHz 1 MHz/ Stop 2.407 GHz
Comment Az Plotl BLE Poner 2402 VHz
Date: O.SEP_.2016 17:44:24
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IS E Test Report Certificate # 1514.1
FCC ID: A94TR1

% Marker 1 [T1] RBW 3 Mz RF ALt 30 B
Ref LvI 9.49 dBm VBW 10 MHz
31 dBm 2.43958918 GHz SWT 5 me unit daBr
31
11 dB Offset
2C
1C _,_.,—} ——
""’ﬂ_,_,..;-' ~\-‘-\"‘\-\-\_\\_\

c1\/||3/\ / \ ;DE

-2C

-5C

—6C

—6¢

Start 2.435 Giz 1 VHz/ Stop 2.445 GHz

Commentt A: Plot2 BLE Poner 2440 MHz
Date: O_.SHP_.2016 17:44:46
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IS E Test Report Certificate # 1514.1
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% Marker 1 [T1] RBW 3 Mz RF ALt 30 B
Ref LvI 8.85 dbBm VBW 10 MHz
31 dBm 2.47976954 GHz SWT 5 me unit daBr
31
11 dB Offset
2C
1c v
—’/,,.;-ﬂ—"'d _‘"""-\-\\\_\

IN1

‘ IVIEN / \\ ave

-2C

-5C

—6C

—6¢

Start 2.475 GHz 1 VHz/ Stop 2.485 GHz

Commentt A: Plot3 BLE Poner 2480 MHz
Date: O.SHP.2016 17:45:-:09
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6.3.7. Test Equipment

&

ACCREDITED

Certificate # 1514.1

. . Service date
Equipment Type Manufacturer Model Serial or
other ID Last Due
EMI test receiver Rohde & ESU 40 TN1663 4/6/2016 4/6/2017
Schwarz

6.3.8. Test information

Date of test: 9/9/2016 Test location: Transmitter Test Bench
EUT serial: SN 3 Tested by: B. Cerqua
Test Conclusion: Pass
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6.4. Occupied Bandwidth/Channel Spacing BT

6.4.1. Requirements

FCC part 15.247(a)(1)
The hopping channel carrier frequencies are separated by at least 2/3 of the 20dB bandwidth

provided the output power is less than 125 mW (20.96 dBm)

6.4.2. Test setup details

The output of the transmitter was connected directly to the spectrum analyzer using a 200mm
coax with .75 dB of loss at 2.44 GHz. The hopping was stopped. Modulation was set to 3-DH5.

Bandwidth summary table:

Frequenc 20 dB OBW
Channel (I(\q/IHz) J Mode (MH2)
Low 2402 DH5 0.896
Middle 2441 DH5 0.896
High 2480 DH5 0.896
Frequenc 20 dB OBW
Channel (|?/|HZ) ¥ Mode (MH2)
Low 2402 2-DH5 1.263
Middle 2441 2-DH5 1.263
High 2480 2-DH5 1.263
Frequenc 20 dB OBW
Channel (|?/|HZ) ¥ Mode (MH2)
Low 2402 3-DH5 1.269
Middle 2441 3-DH5 1.281
High 2480 3-DH5 1.281
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.4.2.1. Spectrum analyzer plot showing how the 20 dB bandwidth is measured.

® Marker 1 [T1 ndB] RBA 30 kHz RF ALt 30 B
Ref LvI ndB 20.00 dB VBN 100 kHz
31 dBm BW 1.28056112 MHz SWT 2 s unit dBr
31
11 dB Offset
2C
1c

IVIEN i~ L\JW\,-\/\ e
-1c

—4(
—5C
—6(C
—6¢
Center 2.441 Gz 300 kHz/ Span 3 MHz
Comment Az Plot8 20dB OBN 3DHS5 2441 MHz
Date: O9_SHP_ 2016 14:-50:17

6.4.3. Test conclusion:
Pass
The greatest BW in BT mode is 1.281 MHz

2
3 1.281 = 854 kHz < limit of channel spacingl MHz
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FCC ID: A94TR1

6.4.4. Test Equipment

&

ACCREDITED

Certificate # 1514.1

. : Service date
Equipment Type Manufacturer Model Serial or
other ID Last Due
EMI test receiver Rohde & ESU 40 TN1663 4/6/2016 4/6/2017
Schwarz

6.4.5. Test information

Date of test: 9/9/2016 Test location: Transmitter Test Bench
EUT serial: SN 3 Tested by: B. Cerqua
Test Conclusion: Pass
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BISE Test Rep ort Certificate # 1514.1
FCC ID: A94TR1

6.5. Number of Channels, BT

Marker 1 [T1] BB 500 kHzZ REF Attt 30 dB
Rel Lvl 2.48 dBEm wER S00 kHz
31 dBm Z.44519038 GH= SHT 5 ma Unit B
31
11 de| offset
20
1
19 AT
a TRl
Lirame 1pR
-1a
-zq L
-=0
-4
-5
-50)
F2
Fi
-5 |
Start Z.4 GHz 8.2 MHz/ stop 2.482 GHz=
Commsnt A: Flotl 79 Hopping Fregquenoy DHE
Date: H.SEF.2016 16:40:20 o i
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FCC ID: A94TR1

&
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Certificate # 1514.1

Marker 1 [T1] REW 500 kH=z RE Att 30 dB
Ref Lwl 8.76c dBm VEW 500 kH=z
31 4dBm 2.42622545 GHZz SWT 5 ms Unit dBm
31
11 dB| Offset
20
1
. VIV
0 /F
1V IEW
-10
-20
-30
-40
-50
-60
F2
Fl
-69

Start 2.401 GH=z

Comment A: PlotZ 1st segment DHS

Date: 9.5EP.2016 16:41:39

2.65 MH=z/

(26 Freguencies)

Stop 2.4275 GHz

INL1
1MA
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Test Report Cerificate # 1514.1

FCC ID: A94TR1

Marker 1 [T1] REW 500 kH=z RE Att 30 dB
Ref Lwl 9.44 4dBm VEW 500 kH=z
31 4dBm 2.44615331 GH= SWT 5 ms Unit dBm
31
11 dB| Offset
20
1
VYV VTV VIV VIV VTV VIV VYV VIV VT
0
1VIEW
-10
-20
-30
-40
-50
-60
2
Fl
-69
Start 2.4275 GH=z 2.6 MH=zZ/ Stop 2.4535 GHz

Comment A: Plot3 2nd segment DHS5 (26 Frequencies)
Date: 9.SEP.201l6c 16:42:59

INL1
1MA

Without written permission of laboratory, this report shall not be reproduced except in full.

Form: FL292030 rev F

Report Number: EMC.422850.16.301.3

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA

Tel: (508) 766-6000 Fax: (508) 766-1145

Page 30 of 83



MOSE

Wireless Transceiver @mmm

Test Report Cert

FCC ID: A94TR1

ificate # 1514.1

Marker 1 [T1] REW 500 kH=z RE Att 30 dB
Ref Lwl 8.76c dBm VEW 500 kH=z
31 4dBm 2.45518337 GH= SWT 5 ms Unit dBm
31
11 dB| Offset
20
1
VAV VIV AN VIV VIV
0 _\ IN1
IV IEW 1MA
-10
-20
-30
-40
-50
-60
F2
Fl
-69
Start 2.4535 GH=z 2.8 MH=z/ Stop 2.4815 GHz

Comment A:

Date:

Plot4 3rd segment DHS (27 Freguencies)

9.5SEP.201c 16:44:18

6.5.1. Test Conclusion:

Pass.

Without written permission of laboratory, this report shall not be reproduced except in full.

Form: FL292030 rev F
Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA

Report Number: EMC.422850.16.301.3

Tel: (508) 766-6000 Fax: (508) 766-1145

Page 31 of 83



HHOSE

Wireless Transceiver
Test Report

6.5.2. Channel separation. BLE

There are 40 channels between 2402 MHz and 2480 MHz = 2 MHz/channel. BLE is not treated as a
Frequency Hopping transmitter, So channel separation is not regulated

6.5.3. Channel separation. BT

FCC ID: A94TR

1

&

ACCREDITED

Certificate # 1514.1

Marker 1 [T1] REW 200 kHz RF ALt 20 dB

Ref Twvl 6.53 dBm VEW 300 H=z

21 dBm 2.44299800 GHz SWT 60 s Unit dBm
21

11 de| offset
10 N
10 IN1
Y

1VIEW v N ¥ Yy 1MA
-20
-30
—40
-50
-60
-70
-79

start 2.439 GH=z 500 kH=z/ Stop 2.444 GHz

Comment A: Plotl
Date: 9.SEP.2016

16:48:05

Fregquency Separation DH5 Hopping
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IS E Test Report Certificate # 1514.1
FCC ID: A94TR1

Marker 1 [T1] REW 200 kHz RE Att 20 dB

Ref Lwl 5.53 dBm VEW 300 H=z

21 dBm 2.44299800 GH:z SWT 60 s Unit dBm
21

11 dB| Offset
10 I
—-10 INL
¥

1VIEW N N Y Y 1MA
-20
-30
-40
-50
-60
-70
-79

Start 2.439 GH=z 500 kH=z/ Stop 2.444 GHz

Comment A: Plotl Freguency Separation DH5 Hopping
Date: 9.SEP.201l6 16:48:05
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FCC ID: A94TR1

Marker 1 [T1] REW 200 kHz RE Att 20 dB
Ref Lwl —2.36 dBm VEW 300 H=z
21 dBm 2.44193587 GHz SWT 60 s Unit dBm
21
11 dB| Offset
10
0 1
-10 IN1
1VIEW 1MA
-20
-30
-40
-50
-60
-70
-79
Start 2.439 GH=z 500 kH=z/ Stop 2.444 GHz

Comment A: Plot3 Freguency Separation 3DH5 Hopplng
Date: 9.SEP.2016 16:54:44
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6.5.4. Test Equipment

&

ACCREDITED

Certificate # 1514.1

) . Service date
Equipment Type Manufacturer Model Serial or
other ID Last Due
EMI test receiver Rohde & ESU 40 TN1663 4/6/2016 4/6/2017
Schwarz

6.5.5. Test information

Date of test: 9/29/2016 Test location: Transmitter Test Bench
EUT serial: 3 Test by: B. Cerqua
Test Conclusion: Pass

Without written permission of laboratory, this report shall not be reproduced except in full.

Form: FL292030 rev F Report Number: EMC.422850.16.301.3
Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA

Tel: (508) 766-6000 Fax: (508) 766-1145

Page 35 of 83




&

Wireless Transceiver
Test Report

FCC ID: A94TR1

ACCREDITED

MIVSE Certificate # 1514.1

6.6. Power spectral density BLE

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater then 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted output power.

6.6.1. Summary of measurement data
Power Spectral Density Summary Table (BLE)
Frequency PSD Limit Margin
h I Resul
Channe (MHz) (dBm) | (dB) | (dB) esult
Low 2402 -7.77 8 15.85 Pass
Middle 2440 -6.33 8 14.33 Pass
High 2480 -7.08 8 15.08 Pass
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IS E Test Report Certificate # 1514.1
FCC ID: A94TR1

6.6.2. Measurement plots

® Marker 1 [T1] RBW 3 kHz RFE ALt 30 B
Ref LvI —7.77 dBm VBW 10 kHz
31 dBm 2.40186573 GHz SNT 560 ms unit B
3]
11 dB Offset
2C
1C
—D1 8 dBm
C IN1
IVAX a2
_1C d 1

.\LIMA({WW |y

_4c \W”’V\ [h‘ll}ﬂm

—6¢

Center 2.402 GHz 200 kHz/ Soan 2 MHz

Comment A: Plotl BLE PSD 2402 MHz
Date: O_.SHP_ 2016 17:45:52
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IS E Test Report Certificate # 1514.1
FCC ID: A94TR1

% Marker 1 [T1] RBW 3 kHz RF ALt 30 B
Ref LvI —-6.33 dBn VBW 10 kHz
31 dBm 2.43986573 GHz SNT 560 ms unit dBr
31
11 dB Offset

2C
1c

—D1 8 dBm

C N1
VA t‘ e
1k A .‘ ']
-1C
M\M“w W WWWWM

-2C 1 W ln .I
-3C ¥ L
_4C I u M
-5C
-6C
-6¢

Certer 2.44 GHz 200 kHz/ Span 2 MHz

Commentt A: Plot2 BLE PSD 2440 MHz
Date: O.SHP.2016 17:46:-10
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FCC ID: A94TR1

&

ACCREDITED

Certificate # 1514.1

% Marker 1 [T1] RBW 3 kHz RF ALt 30 B
Ref Lvi —7.08 dBn VBW 10 kHz
31 dBm 247995391 GHz SWT 560 ms unit dBr
3]
11 dB Offset
2C
1C
—D1 8 dBm
C N
VA Ve

-1C W’\ M u L

. il y M«

« , I

—AC A JAF “1‘[\4 ) ‘JIM f

| er L

—5C

-6C

—6¢

Center 2.48 GHz 200 kHz/ Soan 2 VHz

Comment A: Plot3 BLE PSD 2480 MHz
Date: O.SEP_2016 17:46:29
6.6.3. Conclusion, the low mid and high frequencies all meet the 8 dBm maximum limit.
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6.6.4. Test Equipment

&

ACCREDITED

Certificate # 1514.1

) . Service date
Equipment Type Manufacturer Model Serial or
other ID Last Due
EMI test receiver Rohde & ESU 40 TN1663 4/6/2016 4/6/2017
Schwarz

6.6.5. Test information

Date of test: 9/9/2015 Test location: Transmitter Test Bench
EUT serial: SN 3 Tested by: B. Cerqua
Test Conclusion: Pass
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FCC ID: A94TR1

6.7. 6 dB Bandwidth BLE

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.

The 6 dB bandwidth is

&

ACCREDITED

Certificate # 1514.1

DTS Bandwidth Summary Table (BLE)
Frequency DTS BW Limit Margin
Channel (MH2) Mode (kHz2) (kHz2) (kHz) Result
Low 2402 BLE 737.5 500 -237.5 Pass
Middle 2440 BLE 741.5 500 -241.5 Pass
High 2480 BLE 745.5 500 -245.5 Pass

Without written permission of laboratory, this report shall not be reproduced except in full.

Form: FL292030 rev F

Report Number:

EMC.422850.16.301.3

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145

Page 41 of 83



Wireless Transceiver @mmm

IS E Test Report Certificate # 1514.1
FCC ID: A94TR1

6.7.0.1. Spectrum analyzer plot showing how the 6 dB bandwidth is measured.

Marker 2 [T1] RBW 100 kHz RF Attt 30 dB
Ref Lwvl 2.07 dBm VEW 300 kH=z
31 dBm 2.40236270 GHz SWT 2 s Unit dBm
31
11 dB| 0ffset
20
10 T
—D dBPm
;é//“q“\_ﬁ—/—J/
D2 |2 dBm 4
0 i IN1
1VIEW 1MA
-10 N
- —~ __// \"‘“m
-30
—40
-50
-60
F2
Fl
-89
Center 2.402 GHz 200 kHz/ Span Z MHz

Comment A: Plotl DTS BW BLE 2402 MH=z
Date: 9.5EP.2016 17:32:40
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6.7.1. Test Equipment

&
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Certificate # 1514.1

) . Service date
Equipment Type Manufacturer Model Serial or
other ID Last Due
EMI test receiver Rohde & ESU 40 TN1663 4/6/2016 4/6/2017
Schwarz

6.7.2. Test information

Date of test: 9/9/2015 Test location: Transmitter Test Bench
EUT serial: SN 3 Tested by: B. Cerqua
Test Conclusion: Pass
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MBOSE Test Report Certificate # 1514.1

6.8.

6.8.1.

6.8.2.

FCC ID: A94TR1

Time of occupancy BT

Requirements BT

FCC 15.247 (a) (1) iii

The frequency hopping operation shall have an average time of occupancy on any frequency not
to exceed 0.4 seconds within the duration in seconds equal to the number of hopping frequencies
employed multiplied by 0.4

Test setup details BT

The RF output was connected to the spectrum analyzer using a 200mm long coax with a loss of
0.75 dB at 2.44 GHz. The EUT was put into transmit modes using the Bluetest 3 software. The
test was made inside a shielded enclosure so that other signals would not interfere with the test.

The spectrum analyzer was set to a Bluetooth channel that was found to be active. The span was
set to zero. The resolution bandwidth was set wide, but not so wide as to include hop events from
other adjacent channels.
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FCC ID: A94TR1

6.8.3. Testdata BT

6.8.3.1. Table of calculations BT

TX Pulse Width (xDH1)
Time of occupancy
Number of
Frequency Plflse Number of pulsesin (Pulse Width Limit Margin
channel | Vi) Mode | Width W |cesin3i6s| 3ies X (ms) (ms) | Result
(mS) (X 10) Number of pulses)
(mS)
Middle 2441 DH1 0.410 33 330 135.4 400 264.57 Pass
Middle 2441 2-DH1 0.424 32 320 135.6 400 264.45 Pass
Middle 2441 3-DH1 0.424 33 330 139.8 400 260.21 Pass
TX Pulse Width (xDH3)
Time of occupancy
Pulse Number.of . - .
Channel Frequency Mode Width Num.berof pulsesin (Pulse Width Limit Margin Result
(MHz) (ms) pulsesin3.16S 31.6S X (mS) (mS)
(X 10) Number of pulses)
(m3)
Middle 2441 DH3 1.670 17 170 283.9 400 116.13 Pass
Middle 2441 2-DH3 1.674 17 170 284.6 400 115.35 Pass
Middle 2441 3-DH3 1.674 17 170 284.6 400 115.35 Pass
TX Pulse Width (xDH5)
Time of occupancy
Number of
Frequency Plflse Number of pulsesin (Pulse Width Limit Margin
channel | \ikz) Mode | Width B ) | ecin316s| 3165 X (ms) (ms) | Resut
(mS) (X 10) Number of pulses)
(mS)
Middle 2441 DH5 2.920 11 110 321.2 400 78.80 Pass
Middle 2441 2-DH5 2.920 11 110 321.2 400 78.80 Pass
Middle 2441 3-DH5 2.928 11 110 322.1 400 77.92 Pass
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IS E Test Report Certificate # 1514.1

FCC ID: A94TR1

6.8.3.2. Individual pulse plot BT

® Delta 1 [T1] RBA 2 MHz RF ALt
Ref LvI —22_.70 dB VB 50 kHz
21 dBm

1.674400 ms SNT 2.3 ms unit

20 B

2]

11 dB Offset

1C

IVIEN

-2C

-5C

st

JAANTW,

L g

TR
x |

Center 2.441 GHz 230 &/

Comant A:z Plote 2441 TX pulse width 3DH3
Date: O_SP.2016 16:32:-51

s

7

IN1
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FCC ID: A94TR1

6.8.3.3. The 36.1 second plot BT

éé RBN 500 kHz RF Att 20 dB
Ref LvI VBN 20 kHz
21 dBm SWT 3.2 s unit aBr
21
11 dg Offset
1C
C
-1C
1VIH
-2C
-3C
-4C
-5C
—GCK‘[ﬂ ol } Ln. \ "'\‘VJ‘V A NN '\JL" n I " L}"W U1. LII"U'\/ L‘w\}'w t
-7C
TR
-7<
Center 2.441 GHz 320 ms/

Comant Az Plotl5 2441 TX pulse coutt 3DH3
Date: O_SHP.2016 16:-36:-19

6.8.4. Test conclusion: BT

Pass. The occupancy time is 322.1
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Wireless Transceiver

—HOSE Test Report
FCC ID: A94TR1

6.8.5. Test Equipment

&

ACCREDITED

Certificate # 1514.1

. . Service date
Equipment Type Manufacturer Model Serial or
other ID Last Due
EMI test receiver Rohde & ESU 40 TN1663 4/6/2016 4/6/2017
Schwarz

6.8.6. Test information

Date of test: 9/9/2015 Test location: Transmitter Test Bench
EUT serial: SN 3 Tested by: B. Cerqua
Test Conclusion: Pass
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.9. Band Edge Emissions- Radiated measurements in BLE

6.9.1. Requirements

FCC part 15.247(d),

In any 100 kHz BW, the conducted or radiated spurious emissions shall be attenuated at least
20dB below the level of the wanted signal.

6.9.2. Test Setup

The EUT is controlled via the USB cable with software which is used to set the product in various
operation modes. The spectrum analyzer resolution bandwidth is set to 1 MHz peak detector. The
sweep and turntable rates are slow..

6.9.3. Test data BLE

Lower Band Edge (BLE)
Worst
Frequency Limit Margin
Channel Mode Case Result
(MHz) (dBc) (dBc) (dB)
Low 2402 BLE 45.57 20 25.57 Pass
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IS E Test Report Certificate # 1514.1
FCC ID: A94TR1

% Marker 1 [T1] RBAV 100 kHz RF ALt 30 B
Ref LvI —37.57 dBm VBN 300 kHz
31 dBm 2.40000000 GHz SWT 5 me unit daBr
31
11 dB Offset
2C
1c
—D1 8 dBm /v./v\
C IN1
ANVAX \ Ve
-1C

—D2 |12 dBn

|
)
—AC /\\/\V | A) J
B TNV R
—6C
H2
F1
—6¢
Center 2.4 GHz 1.5 vHz/ Soan 15 MHz

Comment A: Plotl Lower Band Edoe BLE PK 2402 MHz
Date: O.SHP.2016 17:43:-39
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&
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Certificate # 1514.1

" -/ =
FCC ID: A94TR1
Upper Band Edge (BLE) (Peak Detector)
Worst — .
Frequency Limit Margin

Channel Mode Case Result

(MHz) (dBc) (dBc) (dB)
High 2480 BLE 54.08 20 34.08 Pass
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= e Test Report

FCC ID: A94TR1

% Marker 1 [T1] RBAV 100 kHz RF ALt 30 dB
Ref Lvi -46.08 dBn VBN 300 kHz
31 dBm 2.48916633 GHz SWT 5 ms unit dBr
31
11 dB Offset
2C
1c
—D1 8 dBm /\_/'V\
C

A

VAT
A

-5C
-6C
2
H1
—-6¢<
Center 2.4835 Gz 1.5 vHz/ Soan 15 VHz

Commentt A: Plotl Upper Band Edoe BLE Peak 2480 VHz

Date: O_.SHP_2016 17:54:26

Certificate # 1514.1

IN1
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FCC ID: A94TR1

HHOSE

ACCREDITED

Certificate # 1514.1

6.9.4. TestdataBT

6.9.4.1. Band Edge compliance, Lower edge. Conducted measurement BT Summary

Lower Band Edge (Basic Rate: 1 Mbps) (Hopping Mode)
Worst
Frequency Limit Margin
Mode Mode Case Result
MH B B
(MH2) B | (@89 | (@8)
Hopping All DH5 50.65 20 30.65 Pass
Lower Band Edge (Enhanced Rate: 2 Mbps) (Hopping Mode)
Worst
Frequency Limit Margin
Mode Mode Case Result
MH B B
(MH2) g | (@89 | (@8)
Hopping All 2-DH5 37.99 20 17.99 Pass
Lower Band Edge (Enhanced Rate: 3 Mbps) (Hopping Mode)
Worst
Frequency Limit Margin
Mode Mode Case Result
(MHz) (dBc) (dBc) (dB)
Hopping All 3-DH5 41.73 20 21.73 Pass
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.9.4.2. Band Edge compliance,.Hopping Conducted measurements

® Marker 1 [T1] RBAV 100 kHz RFE ALt 20 B
Ref LvI -42_65 dBn VBN 300 kHz

21 dBm 2.39923347 GHz SWT 5 ms unit aBr
2]

11 dB Offset
1C

1T AR AN

AVAKD2 |-12 dBn u1y"

) |

N WWWWW\MW‘*A/ V

—-6C
-7C
A2
F1
—7¢
Center 2.4 GHz 1.5 vHz/ Soan 15 VHz
Comment A: Plotl Lower Band Edoe DHS Hoppina
Date: O.SHP.2016 16:23:-10
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FCC ID: A94TR1

® Marker 1 [T1] RBAV 100 kHz RFE ALt 20 B
Ref LvI -33.99 dBm VBN 300 kHz
21 dBm 2_40000000 GHz SNT 5 ms unit B
21
11 dB Offset
1C
—D1 4 dBm i
c i WMWWW "”“'\;‘WA' VY
-1C / N1
AMAX , v/
——D2 |-16 dBn l
_2C /)
—3C A Al
F v
-AC MM/‘U
-5C w
WWWMWMM
-6C
—7C
5]
F1
—7¢
Center 2.4 GHz 1.5 MHz/ Span 15 VHz
Comment A: Plot2 Lower Band Edoe 2DH5 Hoppina
Date: O.SHP.2016 16:23:58
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FCC ID: A94TR1

® Marker 1 [T1] RBAV 100 kHz RFE ALt 20 B
Ref LvI -36.73 dBn VBN 300 kHz

21 dBm 2.39998497 GHz SWT 5 ms unit aBr
2]

11 dB Offset
1C

—D1 5 dBm |
C
r Fo "W'LUW

INVAX
—D2 |-15 dBn

) )

v
-AC )MM 1
- vf\N\MN
WAL AR NMoA A MA A .M
—-6C
-7C
H2
F1
—7¢
Center 2.4 GHz 1.5 vHz/ Soan 15 VHz
Comment A: Plot3 Lower Band Edoe 3DH5 Hoppina
Date: O_SHP.2016 16:24:45
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&

ACCREDITED

Certificate # 1514.1

Lower Band Edge (Basic Rate: 1 Mbps) (Non-Hopping Mode)

Frequency Worst Limit Margin
Channel Mode Case Result
(MHz) (dBc) (dBc) (dB)
Low 2402 DH5 45,92 20 25.92 Pass
Lower Band Edge (Enhanced Rate: 2 Mbps) (Non-Hopping Mode)
Worst
Frequency Limit Margin
Channel Mode Case Result
MH B B
(MHz) (dBc) (dBc) (dB)
Low 2402 2-DH5 38.86 20 18.86 Pass
Lower Band Edge (Enhanced Rate: 3 Mbps) (Non-Hopping Mode)
Worst
Frequency Limit Margin
Channel Mode Case Result
MH B B
(MHz) (dBc) (dBc) (dB)
Low 2402 3-DH5 39.84 20 19.84 Pass
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FCC ID: A94TR1

% Marker 1 [T1] RBAV 100 kHz RF ALt 30 B
Ref LvI -38.92 dBm VBN 300 kHz
31 dBm 2.40000000 GHz SWT 5 ms unit dBr
31
11 dB Offset
2C
1c
—D1 7 dBm / ‘\
C IN1
ANVAX \ Ve
-1C \
—D2 |-13 dBn / \

) Iy
) Ao tlAp o ol A YAt | w

-5C

—-6C
A2
F1
—-6¢<
Center 2.4 GHz 1.5 vHz/ Soan 15 VHz
Comment A: Plotl Lower Band Edoe DHS 2402 VHz
Date: O.SHP.2016 16:21:17
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IS E Test Report Certificate # 1514.1
FCC ID: A94TR1

% Marker 1 [T1] RBAV 100 kHz RF ALt 30 B
Ref LvI -33.86 dBn VBN 300 kHz
31 dBm 2.40000000 GHz SWT 5 me unit dBr
31
11 dB Offset
2C
1c
—D1 5 dBm
ANVAX \ Ve
—D2 |-15 dBn I \

-5C

—-6C
A2
F
—-6¢<
Center 2.4 GHz 1.5 vHz/ Soan 15 VHz
Coment A:z Plot2 Lowner Band Edoe 2DH5 2402 VHz
Date: O_.SHP.2016 16:21:-37

Without written permission of laboratory, this report shall not be reproduced except in full.

Form: FL292030 rev F Report Number: EMC.422850.16.301.3 Page 59 of 83

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145



Wireless Transceiver @mmm

IS E Test Report Certificate # 1514.1
FCC ID: A94TR1

% Marker 1 [T1] RBAV 100 kHz RF ALt 30 B
Ref LvI -34.84 dBn VBN 300 kHz
31 dBm 2.39950401 GHz SWT 5 me unit dBr
31
11 dB Offset
2C
1c
—D1 5 dBm i
ANVAX \ Ve
—D2 |-15 dBn I \

) A

ot stipbaptanbsdor

-5C

£

—-6C
A2
F
—-6¢<
Center 2.4 GHz 1.5 vHz/ Soan 15 VHz
Coment A:z Plot3 Lowner Band Edoe 3DH5 2402 VHz
Date: O._SHP.2016 16:21:56
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FCC ID: A94TR1

Upper Band Edge (Basic Rate: 1 Mbps) (Hopping Mode)
Worst
Frequency Limit Margin
Mode Mode Case Result
MH B B
(MHz) (dBc) (dBc) (dB)
Hopping All DH5 -53.90 20 73.90 Pass
Upper Band Edge (Enhanced Rate: 2 Mbps) (Hopping Mode)
Worst
Frequency Limit Margin
Mode Mode Case Result
(MHz) (dBc) (dBc) (dB)
Hopping All 2-DH5 -53.40 20 73.40 Pass
Upper Band Edge (Enhanced Rate: 3 Mbps) (Hopping Mode)
Worst
Frequency Limit Margin
Mode Mode Case Result
MH B B
(MH2) @By | (@89 | (@8)
Hopping All 3-DH5 -55.10 20 75.10 Pass
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Certificate # 1514.1

% Marker 1 [T1] RBAV 100 kHz RF ALt 20 B
RefF Lvi -53.93 dBn VBW 300 kHz
21 dBm 2.48703206 GHz SWT 5 ms unit dBr
21
11 dB Offset
1C
—Dl/q‘d-:?v\ m
-1C f IN1
D2 |-12 CF / \ e
) \ f \
R A 8
|
. Iy
-5C ¥ V
MMWNmJthWM
—6C
-7C
2
Hl
-7¢<
Center 2.4835 GHz 1.5 VHz/ Soan 15 VHz
Comment A- Plotl Upper Band Bdoe DH5 Hoppina
Date: oO_.SHP_2016 15:-11:08
Without written permission of laboratory, this report shall not be reproduced except in full.
Form: FL292030 rev F Report Number: EMC.422850.16.301.3 Page 62 of 83

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA

Tel: (508) 766-6000 Fax: (508) 766-1145



Wireless Transceiver @mmm

IS E Test Report Certificate # 1514.1
FCC ID: A94TR1

% varker 1 [T1] RBNV 100 kHz RF ALE 20 cE
Ref LvI -53_64 dBm VBN 300 kHz
21 dBm 2.48351508 GHz SWT 5 ms unit dBr
21
11 dB Offset
1C
D1 daBn M%
C \UA \
-1C \ IN1

) N

W,y
_5C \
WVV\,\MN
WMMANMMWWWM
—-6C
-7C
2
H1
-7¢
Center 2.4835 GHz 1.5 vHz/ Soan 15 VHz
Cament A: Plot2 Upper Band BEdoe 2DH5 Hopping
Date: O.SHP.2016 15:11:56
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FCC ID: A94TR1

% Marker 1 [T1] RBAV 100 kHz RF ALt 20 B
Ref Lvi -55_10 dBn VBN 300 kHz
21 dBm 248883567 GHz SWT 5mes unit aBr
2]
11 dB Offset
1C
le 5 c?ﬂ,\n
C u\{\ ‘“iWI
-1C / IN1
Ve
D% 15 dBn
-2C
x |
-A4C '
-5C
WW»«WWWMM
-6C
-7C
2
H1
-7¢
Center 24835 GHz 1.5 vHz/ Span 15 MHz
Comment A: Plot3 Upper Band BEdoe 3DH5 Hopping
Date: O.SHP._. 2016 15:12:43
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FCC ID: A94TR1

Upper Band Edge (Basic Rate: 1 Mbps) (Non-Hopping Mode)
Worst
Frequency Limit Margin
Channel Mode Case Result
(MHz) (dBc) (dBc) (dB)
High 2480 DH5 53.88 20 33.88 Pass
Upper Band Edge (Enhanced Rate: 2 Mbps) (Non-Hopping Mode)
Worst
Frequency Limit Margin
Channel Mode Case Result
(MHz) (dBc) (dBc) (dB)
High 2480 2-DH5 48.84 20 28.84 Pass
Upper Band Edge (Enhanced Rate: 3 Mbps) (Non-Hopping Mode)
Worst
Frequency Limit Margin
Channel Mode Case Result
MH B B
(MHz) (dBc) (dBc) (dB)
High 2480 3-DH5 52.46 20 32.46 Pass
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® Marker 1 [T1] RBAV 100 kHz RFE ALt 30 B
Ref LvI -45.838 dBn VBN 300 kHz

31 dBm 2.48988778 GHz SWT 5 ms unit aBr
3]

11 dB Offset
2C
1C

—D1 8 dBm {' "\
C

R

_Mm‘w"f{ V\/w\mwwmw

-5C
-6C
2
H1
-6¢
Canter 2.4835 GHz 1.5 vHz/ Soan 15 MHz

Cament A: Plotl Upper Band BEdoe DH5 2480 VHz
Date: O.SHP.2016 15:09:16
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® Marker 1 [T1] RBAV 100 kHz RFE ALt 30 B
Ref LvI -44._.84 dBn VBN 300 kHz
31 dBm 2.48447695 GHz SWT 5 ms unit aBr
3]
11 dB Offset
2C
1C
D1 4 dBm /,,"'Jv‘
C
/
-1C l \\
—D2 |-16 dBnr I \

A

W/ \

-5C

_MM WMWMNMWWMMW

—6C

H1

—6¢

Canter 2.4835 GHz 1.5 vHz/

Cament A: Plot2 Upper Band BEdoe 2DHS5 2480 MHz
Date: O.SHP.2016 15:09:-36

Soan 15 VHz

IN1
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FCC ID: A94TR1

% Marker 1 [T1] RBAV 100 kHz RF ALt 30 B
Ref LvI —46.46 dBm VBN 300 kHz
31 dBm 2.49090982 GHz SWT 5 me unit daBr
31
11 dB Offset
2C
1c
—D1 6 dBm A
C IN1
ANVAX / Ve

—D2 |14 dBn

-2C

;
> | 8
£

_MM w u%mwwwmwww

-5C

—-6C
2
H1
—-6¢<
Center 2.4835 GHz 1.5 vHz/ Soan 15 VHz
Cament A: Plot3 Upper Band BEdoe 3DH5 2480 VMHz
Date: O_.SHP.2016 15:09:56
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—BOSE Test Report Certificate # 1514.1
FCC ID: A94TR1
6.9.5. Test Equipment
. ; Service date
EGIL T Manufacturer Model Serial or
Type other ID Last Due
EMI Test Rohde & ESU40 TN1663 | 4/6/2016 | 4/6/2017
Receiver Schwarz
Double Ridge
Waveguide ETS Lindgren 3117 TN2349 | 10/29/2015 | 10/29/2016
Horn Antenna
1-18GHz
gomb Com-Power CGO-5100 TN 1620 | Verify Verify
enerator
AFS4-
Pre-Amp 100 Miteq 00102000-30- | TN2261 | 1/8/2016 | 1/8/2017
MHz to 20 GHz
10P-4
Band Reject Band Reject | ponM50702-07 | TN 2342 | 3/29/2016 | 3/29/2017
Filter Filter
Cable set TN 2357 1/8/2016 1/8/2017
Horn Antenna
18GHz - EMCO 3160-09 TN1307 3/13/2014 3/13/2017
26.5GHz
Amplifier Miteq TTA1840 TN 2397 Verify
Cable TN2369 1/8/2016 1/8/2017
Cable TN2373 1/8/2016 1/8/2017
Cable TN2478 1/8/2016 1/8/2017
Shielded Room Marconi Manor TN2385 4/11/2016 4/11/2017
Pre-amplifier TN2602 4/11/2016 4/11/2017
Date of test: 10/3/2016 Test Location: Marconi Manor
EUT serial: SNO004 Tested by: Nate Sanford
Test Conclusion: Pass
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.10. Spurious emissions- Radiated

6.10.1. Requirements

FCC part 15.247(d)

In any 100 kHz BW, the conducted or radiated spurious emissions shall be attenuated at least
20dB below the level of the wanted signal.

6.10.2. Test Setup

The EUT is controlled via the USB cable with software which is used to stop the hopping (BLE) or cause
the EUT to hop on only the low-mid-high channels (BT). The EUT is placed on a turntable in a fully
anechoic chamber and measured in three orthogonal positions using a bore-sighted mast and horn
antenna. The spectrum analyzer resolution bandwidth is set to 1 MHz peak detector on channel 1 and
average on channel 2. The sweep and turntable rates are slow. These emissions measurements were
taken in horizontal and vertical antenna polarization using a bore-sighted antenna mast and a wideband
horn. A narrow 2.400-2.485 GHz notch filter, was used to block out the transmitter signal in the band 2.4
to 2.4835 GHz. The signal loss of this notch filter is compensated for using the instrument transducer
factors. The remaining signals that can be seen near the band are actually out-of-band signals from the
transmitter, and need to be 30 dB down from the transmitter peak when measured in average mode.

The frequency range from 18 to 25 GHz was scanned using a wand technique at a distance of 10 cm.
Care was exercised to search every polarization, place, and angle possible for emissions.
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.10.3. Test data BLE

6.10.3.1. Spurious emissions. Radiated measurement transmitting lowest frequency BLE
“RBN 1 MHz varker 1 [T2 ]
VBN 3 MHz 46.02 dBuVAr
Ref 90 dB.\V/m “Att 10 dB ZSNT 100 ms 2.402231017 GHz
oC Marfiker 2 =1
50.6(0 dBu\V/ir
B 4 _soasas Gz TN
= EFCC PEAK
o [
2 K —
VIEN -ec
FOC AVG
E =
- -
W
ar
_3: [I
[~ 2O
—1C
- C
-0
Start 1 GHz Stop 6 GHz

Max-Hold Peak Pre-scan, 1 GHz to 6GHz (Channel 0, 2402MH2z)
Blue = Vertical Black = Horizontal

Emissions around 2.4GHz will be measured during intentional radiator testing

Emissions around 4.8GHz will be measured below with harmonic measurements
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6.10.3.2.

Wireless Transceiver
Test Report

FCC ID: A94TR1

“RBN 1 MHz Marker 1 [T2 ]
VBN 3 MHz 51.19 dBuV/ir
Ref 90 dBuV/m Attt 10 dB “SNT 100 ms 2.440727659 GHz
(o) Marfiker 2 =1
50.7% dBuV/ir
N 4 _S807APROR CGHz
ac
B |FCC PEAK
V= -G
2 K
VIEWNV -ec
FCC AVG 1
y
[~ 5C

s

-10

Start 1 GHiz

Stop 6 GHz

Max-Hold Peak Pre-scan, 1 GHz to 6GHz (Channel 19, 2440MHz)
Black = Horizontal

Blue = Vertical

&

ACCREDITED

Certificate # 1514.1

Spurious emissions. Radiated measurement transmitting middle frequency.

Emissions around 2.4GHz will be measured during intentional radiator testing

Emissions around 4.8GHz will be measured below with harmonic measurements
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6.10.3.3.

Ref 90 dBuV/m

Wireless Transceiver
Test Report

FCC ID: A94TR1

“Att 10 dB

“RBN 1 MHz
VBN 3 MHz
*SWT 100 ms

Marker 1 [T2 ]
49.70 dB.VAY
2.480405490 GHz

Marfiker 2 =1
50.22 dBuv/ir
4 9611 PIAR7 GHz

- 8C
FOC PEAK

VIEN

a IN

Stop 6 GHz

Max-Hold Peak Pre-scan, 1 GHz to 6GHz (Channel 39, 2480 MHz)

Blue = Vertical

Black = Horizontal

&

ACCREDITED

Certificate # 1514.1

Spurious emissions. Radiated measurement transmitting highest frequency. BLE

Emissions around 2.4GHz will be measured during intentional radiator testing

Emissions around 4.8GHz will be measured below with harmonic measurements
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.10.3.4. Spurious emissions. Radiated measurement transmitting lowest frequency BLE
“RBN 1 MHz
VBN 3 MHz
Ref 90 dBuUVW/m Attt 10 dB * SWT 100 ms
< 10 GHz
. [ ]
1 B4 FCOC PEAK
= .
2 P —
VIEN -eC

I T e A i

=10
Start 6 GHz Stop 18 GHz

Max-Hold Peak Pre-scan, 6GHz to 18GHz (Channel 0, 2402 MHZz)
Blue = Vertical Black = Horizontal

Emissions around 7.4GHz will be measured below with harmonic measurements

No emissions were found above the noise floor from 18-26.5 GHz
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.10.3.5. Spurious emissions. Radiated measurement transmitting middle frequency BLE

“RBN 1 MHz
VBN 3 MHz
Ref 90 dBuV/m “Att 10 dB “SWT 100 ms

x 10 GHz

2 K
VIEN

—10
Start 6 GHz Stop 18 GHz

Max-Hold Peak Pre-scan, 6GHz to 18GHz (Channel 19, 2440 MHz)
Blue = Vertical Black = Horizontal

Emissions around 7.4GHz will be measured below with harmonic measurements

No emissions were found above the noise floor from 18-26.5GHz

Without written permission of laboratory, this report shall not be reproduced except in full.

Form: FL292030 rev F Report Number: EMC.422850.16.301.3 Page 75 of 83

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145



Wireless Transceiver @mmm

MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.10.3.6. Spurious emissions. Radiated measurement transmitting the highest frequency BLE

“RBNV 1 MHz
VBN 3 MHz
Ref 90 dBuv/m *Att 10 dB “SNT 100 ms

x 10 GHz
o ™
FCC PEAK

=

VIEW =

-10
Start 6 GHz Stop 18 GHz

Max-Hold Peak Pre-scan, 6GHz to 18GHz (Channel 39, 2480 MHZz)
Blue = Vertical Black = Horizontal

Emissions around 7.4GHz will be measured below with harmonic measurements

No emissions were found above the noise floor from 18-26.5GHz
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.10.4. Test data BT

6.10.4.1. Spurious emissions. Radiated measurement transmitting lowest frequency BT.
MARKER 1 “RBV 1 MHz Marker 1 [T2 ]
2_.44C7Z7€ES Clz VBN 3 VHz 49.64 dB.VAr
Ref 90 dB.\V/m “Att 10 dB “SNT 100 ms 2.440727659 GHz
oC Marfiker 2 =21
50.92 dBu\V/ir
K 4 _soasas Gz TN
i EESS : 3452 s]dBuV/nr
[\ ) I 4-88774PE93 G|
Martker 4 [T1(]
2 R 48_54 B/ e
VIEN - e 96211987 Gz
FOC AVG 2
1 2 =S
_tLl .v
—4AC
ar
_3: [I
=Y
[~ 1C
- C
—10
2.
Center 449989743 GHz Span 5 GHz Max-

(Hopping on Channels 0, 39, 79:, 2402 MHz 2441 MHz 2480 MHz)

Hold Peak Pre-scan, 1 GHz to 6GHz

Blue = Vertical Black = Horizontal

Emissions around 2.4GHz will be measured during intentional radiator testing

Emissions around 4.8GHz will be measured below with harmonic measurements
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.10.4.2. Spurious emissions. Radiated measurement transmitting highest frequency BT.

“RBNV 1 MHz
VBN 3 MHz
Ref 90 dBuvV/m *Att 10 dB “SNT 100 ms

x 10 GHz

o N
FCOC PEAK

=

VIEW =

-10
Start 6 GHz Stop 18 GHz

(Hopping on Channels 0, 39, 79: 2402 MHz 2441 MHz 2480 MHz)
Blue = Vertical Black = Horizontal

Emissions around 7.4GHz will be measured below with harmonic measurements

No emissions were found above the noise floor from 18-26.5GHz
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.10.5. Test Equipment

Equipment Serial or Service date
Type Manufacturer Model other ID Lot Due
EMI Test Rohde & ESU40 TN1663 | 4/6/2016 | 4/6/2017
Receiver Schwarz

Double Ridge
Waveguide ETS Lindgren 3117 TN2348 | 11/18/2015 | 11/18/2016
Horn Antenna
1-18GHz
gomb Com-Power CGO-5100 TN1620 | Verify Verify

enerator

AFS4-

Pre-Amp 100 Miteq 00102000-30- TN2261 | 1/8/2016 | 1/8/2017

MHz to 20 GHz
10P-4
Band Reject Band Reject | povs0702-07 | TN2342 | 3/20/2016 | 3/29/2017
Filter Filter

Cable set TN2357 1/8/2016 1/8/2017
Horn Antenna
18GHz - EMCO 3160-09 TN1307 | 3/13/2014 | 3/13/2017
26.5GHz
Amplifier Miteq TTA1840 TN2397 Verify
Cable TN2369 | 1/8/2016 1/8/2017
Cable TN2373 | 1/8/2016 1/8/2017
Cable TN2478 | 1/8/2016 1/8/2017
Shielded Room Marconi Manor TN2385 4/11/2016 4/11/2017
Pre-amplifier TN2602 4/11/2016 4/11/2017

6.10.6. Test information

Date of test: 10/3/2016 Test Location: Marconi Manor
EUT serial: SNO004 Tested by: Nate Sanford
Test Conclusion: Pass
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.11. Harmonic emissions- Radiated

6.11.1. Requirements

FCC part 15.247(d)

In any 100 kHz BW, the conducted or radiated spurious emissions shall be attenuated at least
20dB below the level of the wanted signal.

This section makes investigation into the frequencies that are harmonics of the in band signal.

6.11.2. Test Setup

The EUT is controlled via the USB cable with software which is used to stop the hopping (BLE) or hop on
three frequencies; low, mid and high (BT). The EUT is placed on a turntable in a fully anechoic chamber
and measured in three orthogonal positions using a bore-sighted mast and horn antenna. The spectrum
analyzer resolution bandwidth is set to 1 MHz peak detector. These emissions measurements were taken
in horizontal and vertical antenna polarization using a bore-sighted antenna mast and a wideband horn. A
narrow 2.400-2.485 GHz notch filter, was used to block out the transmitter signal in the band 2.4 to
2.4835 GHz. The signal loss of this notch filter is compensated for using the instrument transducer
factors. The remaining signals that can be seen near the band are actually out-of-band signals from the
transmitter, and need to be 30 dB down from the transmitter peak when measured in average mode.

The frequency range from 18 to 25 GHz was scanned using a wand technique at a distance of 10 cm.
Care was exercised to search every polarization, place, and angle possible for emissions.
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6.11.3. Test Data, BLE

Wireless Transceiver
Test Report

FCC ID: A94TR1

ACCREDITED

Certificate # 1514.1

Emission | Measured | Measured FCC 15B Table Receiving Antenna
Frequency [ Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height
(MHz) (dBuv/m) | (dBpuv/m) | (dBuv/m) | (dBpv/m) dB) dB) (0° closest (H/V) (Meters)
AVG Peak AVG Peak AVG Peak to ant) Notes / Mode
4804.000 44.00 53.80 54.0 74.0 10.0 20.2 307 H 1.2 2nd harmonic
4880.000] 42.80 53.00 54.0 74.0 11.2 21.0 318 H 1.0
4960.000] 42.90 53.60 54.0 74.0 11.1 20.4 318 H 1.0
7206.000f 34.70 48.10 54.0 74.0 19.3 25.9 0 \ 1.0 3rd harmonic - noise floor
7320.000] 35.50 49.30 54.0 74.0 18.5 24.7 0 \ 1.0
7440.000| 42.90 53.60 54.0 74.0 11.1 20.4 0 \% 1.0
9608.000| 38.90 52.40 54.0 74.0 15.1 21.6 0 \% 1.0 4th harmonic - noise floor
9760.000| 38.10 51.60 54.0 74.0 15.9 22.4 0 \% 1.0
9920.000| 38.10 51.00 54.0 74.0 15.9 23.0 0 \4 1.0
12010.000|  40.10 53.30 54.0 74.0 139 20.7 0 \ 1.0 5th harmonic - noise floor
12200.000 40.90 54.60 54.0 74.0 13.1 19.4 0 \ 1.0
12400.000 39.10 53.00 54.0 74.0 14.9 21.0 0 Vv 1.0
14412.000| 40.40 53.90 54.0 74.0 13.6 20.1 0 \% 1.0 6th harmonic - noise floor
14640.000| 40.30 54.00 54.0 74.0 13.7 20.0 0 \% 1.0
14880.000| 39.90 53.20 54.0 74.0 14.1 20.8 0 \% 1.0
16814.000| 40.50 53.80 54.0 74.0 13.5 20.2 0 \% 1.0 7th harmonic - noise floor
17080.000| 41.80 54.70 54.0 74.0 12.2 19.3 0 \% 1.0
17360.000 44.60 58.80 54.0 74.0 9.4 15.2 0 \4 1.0
19216.000 43.50 57.20 54.0 74.0 10.5 16.8 0 \ 1.0 8th harmonic - noise floor
19520.000 43.60 57.30 54.0 74.0 10.4 16.7 0 \ 1.0
19840.000| 43.50 57.10 54.0 74.0 10.5 16.9 0 \ 1.0
21618.000|  44.50 57.50 54.0 74.0 9.5 16.5 0 \4 1.0 9th harmonic - noise floor
21960.000| 44.70 58.30 54.0 74.0 9.3 15.7 0 \% 1.0
22320.000| 44.50 58.60 54.0 74.0 9.5 15.4 0 \% 1.0
24020.000| 44.20 58.40 54.0 74.0 9.8 15.6 0 \% 1.0 10th harmonic - noise floor
N 24400.000 46.50 59.30 54.0 74.0 7.5 14.7 0 \ 1.0
24800.000 46.10 60.50 54.0 74.0 7.9 13.5 0 \% 1.0
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6.11.4. Test Data, BT

Wireless Transceiver
Test Report

FCC ID: A94TR1

ACCREDITED

Certificate # 1514.1

Emission | Measured | Measured FCC 15B Table Receiving Antenna
Frequency [ Amplitude [ Amplitude Limit Limit Margin Margin Azimuth Pol Height
(MHz) (dBpVv/m) | (dBpV/m) | (dBpV/m) | (dBuv/m) (dB) dB) (0° closest (HIV) (Meters)
AVG Peak AVG Peak AVG Peak to ant) Notes / Mode
4804.000 40.50 53.80 54.0 74.0 13.5 20.2 316 H 1.0 2nd harmonic
4882.000 39.80 53.50 54.0 74.0 14.2 20.5 315 H 1.0
4960.000 39.20 52.50 54.0 74.0 14.8 215 316 H 1.0
7206.000 34.70 48.20 54.0 74.0 19.3 25.8 0 \4 1.0 3rd harmonic - noise floor
7323.000 35.60 49.10 54.0 74.0 18.4 24.9 0 \% 1.0
7440.000 35.50 49.50 54.0 74.0 18.5 24.5 0 \ 1.0
9608.000 38.90 51.80 54.0 74.0 15.1 22.2 0 \ 1.0 4th harmonic - noise floor
9764.000 38.00 51.10 54.0 74.0 16.0 229 0 \ 1.0
9920.000 38.10 51.40 54.0 74.0 15.9 22.6 0 \ 1.0
12010.000 40.20 53.40 54.0 74.0 13.8 20.6 0 \% 10 5th harmonic - noise floor
12205.000 40.70 53.90 54.0 74.0 13.3 20.1 0 Vv 1.0
12400.000 39.10 52.60 54.0 74.0 14.9 21.4 0 Vv 1.0
14412.000 40.40 54.00 54.0 74.0 13.6 20.0 0 \% 1.0 6th harmonic - noise floor
14646.000 40.40 53.80 54.0 74.0 13.6 20.2 0 \4 1.0
14880.000 39.90 53.90 54.0 74.0 14.1 20.1 0 Vv 1.0
16814.000|  40.50 53.70 54.0 74.0 135 20.3 0 \ 1.0 7th harmonic - noise floor
17087.000 41.60 55.30 54.0 74.0 12.4 18.7 0 \ 1.0
17360.000 44.60 58.40 54.0 74.0 9.4 15.6 0 \ 1.0
19216.000 43.50 57.40 54.0 74.0 10.5 16.6 0 \ 1.0 8th harmonic - noise floor
19528.000 43.40 57.20 54.0 74.0 10.6 16.8 0 \4 10
19840.000 43.80 57.40 54.0 74.0 10.2 16.6 0 \4 1.0
21618.000| 44.80 57.40 54.0 74.0 9.2 16.6 0 \ 1.0 9th harmonic - noise floor
21969.000 45.20 58.20 54.0 74.0 8.8 15.8 0 \% 1.0
22320.000 44.50 58.30 54.0 74.0 9.5 15.7 0 \4 1.0
24020.000 44.40 58.40 54.0 74.0 9.6 15.6 0 \% 1.0 10th harmonic - noise floor
24410.000 46.30 59.30 54.0 74.0 7.7 14.7 0 \ 1.0
24800.000 46.40 60.50 54.0 74.0 7.6 13.5 0 \4 1.0

6.11.5. Test conclusion:

Pass. The harmonic spurious emissions are more than 30 dB below the transmitter output near 2.440
GHz, and below the general limit elsewhere.
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MBOSE Test Report Certificate # 1514.1
FCC ID: A94TR1

6.11.6. Test Equipment

. ; Service date

EGIL T Manufacturer Model Serial or

Type other ID Last Due
EMI Test Rohde & ESU40 TN1663 | 4/6/2016 | 4/6/2017
Receiver Schwarz

Double Ridge
Waveguide ETS Lindgren 3117 TN2348 | 11/18/2015 | 11/18/2016
Horn Antenna
1-18GHz
gomb Com-Power CGO-5100 TN1620 | Verify Verify

enerator

AFS4-

Pre-Amp 100 Miteq 00102000-30- | TN2261 | 1/8/2016 | 1/8/2017

MHz to 20 GHz
10P-4
Band Reject Band Reject | povis0702-07 | TN2342 | 3/29/2016 | 3/29/2017
Filter Filter

Cable set TN2357 1/8/2016 1/8/2017
Horn Antenna
18GHz - EMCO 3160-09 TN1307 3/13/2014 3/13/2017
26.5GHz
Amplifier Miteq TTA1840 TN2397 Verify
Cable TN2369 1/8/2016 1/8/2017
Cable TN2373 1/8/2016 1/8/2017
Cable TN2478 1/8/2016 1/8/2017
Shielded Room Marconi Manor TN2385 4/11/2016 4/11/2017
Pre-amplifier TN2602 4/11/2016 4/11/2017

6.11.7. Test information

Date of test: 10/3/2016 Test Location: Marconi Manor
EUT serial: SNO004 Tested by: Nate Sanford
Test Conclusion: Pass
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