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TEST REPORT
No. ARSP00101-0O1a

performed in accordance with

FCC Rules: Code of Federal Regulations (CFR) no. 47
Part 15 Subpart C Section 15.247

PRODUCT Bluetooth® smart ready module

MODEL(s) TESTED @ SPBT4.0DP

FCCID S9NSPBT40DP
TRADE MARK(s) STMicroelectronics
APPLICANT STMicroelectronics S.r.l. ~ Centro Direzionale Colleoni - Palazzo Andromeda 3

[-20864 Agrate Brianza (MB)
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Revision Sheet
Release No. Date Revision Description

Rev. 0 2015-09-07 | First edition
Digital signed - ARSP00101-01a_TR_FCC 15.247_STMICROELECTRONICS_Modulo SPBT4.0DP

The results of tests and checks reported in this Test Report refer exclusively to the samples tested and described in the Report itself.
This Report shall not be reproduced partially without the written approval of IMQ S.p.A..
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1. GENERAL DATA
SAMPLE
Samples received on 2015-06-16 (item sent and sampling by applicant)
IMQ reference samples BEM 77868
Samples tested No. 1

Object under analysis recognition = Not carried out

Except where stated, characteristics of products were taken from client
description and were not verified by the laboratory

TEST LOCATION
Testing dates 2015-06-16 + 2015-07-02
Testing laboratory IMQ S.p.A. - Via Quintiliano, 43 — 1-20138 Milano

ENVIRONMENTAL CONDITIONING

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY

Parameter Measured
Ambient Temperature 20+ 25°C
Relative Humidity 50 + 60 %
Atmospheric Pressure 900 = 1000 mbar
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2. REFERENCE DOCUMENT

DOCUMENT DATE
X 47 CFR Part 15 2008
X ANSI C63.4 2009
X ANSI C63.10 2009

Test Report No. ARSP00101-01a

TITLE
Radio Frequency Device

Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz

American National Standard for Testing Unlicensed Wireless
Devices
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3. EQUIPMENT UNDER TEST (EUT) DETAILS
GENERAL DATA

MODEL (basic) Description
SPBT4.0DP Bluetooth® smart ready module
FCCID SONSPBT40DP

STMicroelectronics S.r.l. ~ Centro Direzionale Colleoni - Palazzo Andromeda 3

Manuf
anufacturer -20864 Agrate Brianza (MB)

According to the definition 15.3 (o) EUT is a Intentional Radiator operating
within the bands 2400 + 2483.5 MHz so it shall fulfill provisions of 47CFR Part
15 Subpart C — Intentional radiators — and Section 15.247

Equipment
classification

Type of equipment Radio module

Operating frequency 2402 + 2480 MHz

Equipment Class DSS

Max radiated power 93,85 dBuV/m (at 3m. distance)

Modulation GFSK/ m/4-DQPSK / 8DPSK

Channel Spacing 1MHz (bluetooth GFSK / 1/4-DQPSK / 8DPSK)

Channel bandwidth 1MHz

Antenna Dedicated antenna (JOHANSON P/N 2450AT18A100 - +0.5 dBi max gain)
Number of channels 79 (bluetooth GFSK / 1/4-DQPSK / 8DPSK)

Test Report No. ARSP00101-01a Date: 2015-09-07 Page 4 of 81
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Bluetooth GFSK / m/4-DQPSK / 8DPSK
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2402 2 2403 3 2404 4 2405
5 2406 6 2407 7 2408 8 2409
> 9 2410 10 2411 11 2412 12 2413
(0’ 13 2414 14 2415 15 2416 16 2417
g 17 2418 18 2419 19 2420 20 2421
é 21 2422 22 2423 23 2424 24 2425
(@) 25 2426 26 2427 27 2428 28 2429
2 29 2430 30 2431 31 2432 32 2433
-l 33 2434 34 2435 35 2436 36 2437
fE 37 2438 38 2439 39 2440 40 2441
E 41 2442 42 2443 43 2444 44 2445
< 45 2446 46 2447 47 2448 48 2449
2 49 2450 50 2451 51 2452 52 2453
g 53 2454 54 2455 55 2456 56 2457
O 57 2458 58 2459 59 2460 60 2461
LI>J 61 2462 62 2463 63 2464 64 2465
= 65 2466 66 2467 67 2468 68 2469
CED 69 2470 70 2471 71 2472 72 2473
(@) 73 2474 74 2475 75 2476 76 2477
'5 77 2478 78 2479 79 2480
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4. TEST CONFGURATION OF EQUIPMENT UNDER TEST
EUT PORTS

Enclosure Port

AC Power Port Antenna Port

> l
o
o

-

<
g DC Power Port EUT +— 5 Signal/Control Port

m

<
-l

(7p)

= Earth Port

E arth ror Telecommunication Port
CZD Port Description Max length
o

— Enclosure Open frame board /
)

(&}  AC power Not present /
11

> DC power DC power supply 3.3V DC /
5 Signal/ Control I/O pin (see also schematics data sheet) /
=

(@) Antenna Integrated on PCB /
-
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STATE OF THE EUT DURING TESTS

Ref. Mode Description

Bluetooth EDR:

Continuous transmission (single channel transmission 2402MHz, 2441 MHz,
2480MHz) with different modulation types:

GFSK 1Mbit/s; m/4-DQPSK 2Mbit/s; 8DPSK 3Mibt/s
Signal pattern PRBS9

The EUT is installed on module device board (dongle). The dongle is powered from
the USB cable port.

The EUT is in continuously transmitting with max. RF power setting

#1 | Operating

Bluetooth EDR:
Continuous transmission on pseudo-random sequence on all channel (hopping mode)

#2  Operating The EUT is installed on module device board (dongle). The dongle is powered from
the USB cable port.

The EUT is in continuously transmitting with max. RF power setting

SUPPORT EQUIPMENT

Defined as equipment needed for correct operation or loading of the EUT, but not considered as tested:

Equipment Manufacturer Model

Dongle furnished by manufacturer for supply and

. ST Microelectronics | PC95A V01
management of radio module

Software used for testing: Bluetooth HCl TOOLBOX R3.0B5 (ST-Ericsson)

This software was running on PC connected via USB to the Dongle. It was used to enable the test operation
modes #1 and #2

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY
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ELECTROMAGNETICALLY RELEVANT COMPONENTS
Component No. Manufacturer Model
Microprocessor 1 ST Cortex-M4
>o RFI SUPPRESSION DEVICES
o
g Component No. Manufacturer Model
é / / / /
@)
<
S EMI PROTECTION DEVICES
(7p)
E Component No. Manufacturer Model
w
- / / / /
@)
o
=
8 EUT TECHNICAL DOCUMENTATION
11
> Document Reference
-
(ED Datasheet — Preliminary data SPBT4.0DP — July 2015
8 Schematic diagram STEVAL-BT4DM — Drawing n° PC95AV01.V01
2 Layout PC95AV01-Layout - top and bottom
(o) Bill of Materials STEVAL-BT4DM - Doc. Ref. PC95AV01.V01
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5. METHODS OF MEASUREMENT

All compliance measurements have been carried out using the procedures described in the standard ANSI
C63.4-2009, ANSI C63.10-2009 and Section 15.31 of CFR47 Part 15 — Subpart A (General).

Additional test requirements have been adopted according to the reference Section indicated in the § 6 of this
test report.

FREQUENCY RANGE INVESTIGATED
Conducted emission tests: from 150 kHz to 30MHz

Radiated emission tests: from 9 kHz to tenth harmonic of fundamental.

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY
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6. SUMMARY OF TEST RESULTS
POSSIBLE TEST CASE VERDICTS
Test object does meet the requirement PASS
Test object does not meet the requirement FAIL
> Test case does not apply to the test object N.A.
o Test not performed N.P.
(@)
-
é CFR47 Part 15 TITLE RESULT
8 § 15.203 Antenna Requirements PASS
< § 15.247 (b)(4)(i)
d § 15.207 (a) Power Line Conducted Emission PASS
IE § 15.209 (a) (f) Radiated Emission PASS
I.IZJ § 15.247 (d) Out-of-band emissions PASS
(@) § 15.247 (d) 100 kHz Bandwidth of Frequency Band Edges PASS
% § 15.247 (a) Frequency Hopping Spread Spectrum Specifications
8 § 15.247(a) 20 dB Bandwidth PASS
w § 15.247(a)(1) Carrier frequency (Hopping Channel) Separation PASS
E § 15.247(a)(1)(ii) | Number of Hopping Channels Used PASS
o § 15.247(a)(1)(iii) | Time occupancy (Dwell Time) of Each Ch. within a 0,4 x Nch (sec) Period PASS
CE) § 15.247(a)(2) 6dB Minimum Bandwidth N.A.
'5 § 15.247(b) Maximum Peak Output Power
<L § 15.247(b) (1) Peak Output Power, radiated (EIRP) PASS
% § 15.247(b) (3) RF power output, radiated (EIRP) N.A.
S8l §15.247(b) (4) Antenna gain N.A.
E § 15.247(c) Operation with directional antenna gains greater than 6 dBi N.A.
|l § 15.247 (e) Power Spectral Density N.A.
o § 15.247 (f) Hybrid systems PASS
§ 15.247 (9) FHSS Transmission characteristics PASS
§ 15.247 (h) Recognition of occupied channel and multiple transmission system N.A
§ 15.247(i) RF humane exposure
(§ 47CFR PASS
1.1307(b)(1))
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7. TEST RESULTS
7.1 ANTENNA REQUIREMENTS

TEST REQUIREMENT

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this Section. The manufacturer may design the unit so that a broken antenna can be replaced by
the user, but the use of a standard antenna jack or electrical connector is prohibited. This requirement does
not apply to carrier current devices or to devices operated under the provisions of Sections 15.211, 15.213,
15.217, 15.219, or 15.221. Further, this requirement does not apply to intentional radiators that must be
professionally installed, such as perimeter protection systems and some field disturbance sensors, or to other
intentional radiators which, in accordance with Section 15.31(d), must be measured at the installation site.
However, the installer shall be responsible for ensuring that the proper antenna is employed so that the limits
in this Part are not exceeded.

Antenna specifications
N° of authorized antenna types 1
Antenna type Integral antenna on PCB
Maximum total gain

External power amplifiers Not present

TEST RESULT

The EUT meets the requirements of section 15.203 and 15.204

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY
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7.2 POWER LINE CONDUCTED EMISSION

TEST REQUIREMENT
Test setup
Test facility

Frequency range

ANSI C63.4

Shielded chamber
150 kHz — 30 MHz

IF bandwidth 9 kHz
EMC class B
EUT operating condition #1 (EDR)
LIMITS
Band of operations Quasi-Peak (dBuV) Average Limit (dBuV)
0.15+0.5 66 + 56 56 + 46
05+5 56 46
5+30 60 50

TEST RESULT

The EUT meets the requirements of sections 15.207 (a).

TEST PROCEDURE

1) The EUT was placed on a wooden table of size, 80 cm by 80 cm, raised 80 cm in which is located 40 cm
away from the vertical wall the shielded room.

2) Each EUT power cord input cord was individually connected through a 50Q/50uH LISN to the input power
source.

3) Exploratory measurements were made to identify the frequency of the emission that had the highest
amplitude relative to the limit by operating the EUT in a range of typical modes of operation, cable
position, and with a typical system equipment configuration and arrangement. Based on the exploratory
tests of the EUT, the one EUT cable configuration and arrangement and mode of operation that had
produced the emission with the highest amplitude relative to the limit was selected for the final
measurement.

4) The final test on all current-carrying conductors of all of the power cords to the equipment that comprises
the EUT (but not the cords associated with other non-EUT equipment is the system) was then performed
over the frequency range of 0.15 MHz to 30 MHz.

5) The measurements were made with the detector set to PEAK and AVERAGE amplitude within a
bandwidth of 9 kHz during the measurements.

6) The measurements with Quasi-Peak detector are performed only for frequencies for which the Peak
values are > (Q.P. limit - 6 dB).
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MEASUREMENTS RESULT: Conducted disturbance on AC power supply of Personal Computer
where the dongle is connected.

Test condition: Lower channel (2402MHz) — EDR Modulation: GFSK 1Mbit/s

Level indBuv
70

65
FCC 15207 V QP

60
I

55
FCC 15207 V AV

50
] I

a5

“of i

35

307 /1
\

o+
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz

Test condition: Middle channel (2441MHz) — EDR Modulation: GFSK 1Mbit/s

Level in dBpV
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Test condition: Higher channel (2480MHz) — EDR Modulation: GFSK 1Mbit/s

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY

Level in dBpV

FCC 15207 V QP

FCC 15.207 VAV
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Test condition: Lower channel (2402MHz) —

Level indBuv
70T
6571

60T

EDR Modulation: 1r/4-DQPSK 2Mbit/s
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Level indBuv
70T
65+

607

Test condition: Higher channel (2480MHz) —
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Frequency inHz
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Test condition: Lower channel (2402MHz) —

Level indBuv
70T
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60T

EDR Modulation: 8DPSK 3Mbit/s
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7.3 RADIATED DISTURBANCES

TEST REQUIREMENT

Test setup ANSI C63.4

Test facility Semi-anechoic chamber

Test distance 3 meters

Frequency range 9 kHz to tenth harmonic of fundamental
IF bandwidth (below 30 MHz) 9 kHz

IF bandwidth (below 1,000 MHz) 120 kHz
IF bandwidth (above 1,000 MHz) |1 MHz
EMC class B

EUT operating condition #1 (EDR)

Remark: In accordance with part 15.31 (f) (2), where the measurement distance was specified to be 30 or 300
meters, a correction factor was applied in order to permit measurement to be performed at a separation
distance. The applied formula for limits at 3 meter is:Extrapolation (dB) = 40log (300meter / 3meter) = +80db
Extrapolation (dB) = 40log (30meter / 3meter) = +40db

LIMITS
Band of operations Peak (dBuV/m) Average Limit (dBpV/m)
Restricted bands (§ 15.205) 74 54
Other bands According to 15.209 or fundamental —20dB (which is greater)
TEST RESULT

The EUT has been tested in 3 orthogonal axes at the frequencies lowest, middle and highest.

The results reported are worst case.

The measurement of spurious emission of EUT in receiver mode is deemed to be fulfilled as no limits are
exceeded in transmitter mode (condition considered more burdensome).

The EUT meets the requirements of sections 15.205 (b), 15.209 and 15.247.

TEST PROCEDURE

1)  The EUT was placed on turntable which is 0.8 m above the ground plane

2) The turntable shall rotate from 0° to 360° degrees to determine the position of maximum emission level.

3) The EUT is positioned 3 m away from the receiving antenna which varied from 1 to 4 m to find the
highest emission.

4) The measurements were made with the detector set to PEAK and AVERAGE amplitude within a
bandwidth of 100 kHz below 1000 MHz and 1 MHz above 1000 MHz.

5)  The receiving antenna was positioned in both horizontal and vertical polarization.

6) The measurements with Quasi-Peak detector, below 1000 MHz are performed only for frequencies for
which the Peak values are > (Q.P. limit - 6 dB).

Test Report No. ARSP00101-01a Date: 2015-09-07 Page 16 of 81
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Via Quintiliano, 43 1-20138 MILANO
tel 0250731 - info@img.it - www.Imgq.it
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MEASUREMENTS RESULTS - RADIATED
BLUETOOTH EDR — MODULATION GFSK 1Mbit/'s (LOWER CHANNEL 2402MHZ)

9 kHz+-30 MHz

Level indBuv/m
130
120 T
110
100 T
90T
807
I FCC 15.209 F 9kHz 30MHz PK

70T
60T
SO0,
A
40,‘: o
AT

ARl - wwJMuh’WLW‘MMMM‘\Wﬁl\WlWWMMHMNMWMWW

30T

207

107

o+

-10 + + + + + + + + + + + + + i
9k 20 30 50 100k 200 300 500 iM 2M  3M 5M 10M 20 30M
Freauency in Hz

30+1,000 MHz

Level indBuv/m
60T
551 FCC_15.209 F 30MHz 1GHZz

5071

457 |

40
351

307

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY
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f
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o + + + + + + + + + + + + + i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

od. TRF FCC-C/2
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Via Quintiliano, 43  1-20138 MILANO ol W™
tel 0250731 - infe@img.it - www.imq.it LAB N 0121
1+26 GHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting PK Limit PK Limit | Margin
value Factor Loss Gain reading (AV + (AV +
20dB) 20dB)
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (1V/m) (dBuV/m) (dB)
2402
(fundamental) 95.79 27.50 4.70 -37.60 9039 | - | s | e
4804 32.00 31.70 7.22 -36.80 34.12 5000 74.00 >39
7206 30.72 37.06 8.03 -37.06 40.75 5000 74.00 >33
9608 <30 37.90 10.21 -37.12 <40 5000 74.00 >34
12010 <30 39.20 11.90 -36.71 <45 5000 74.00 >29
£>12010 _ ot 5000 74.00
significant

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.

AVERAGE RESULT (RBW=1MHz; VBW=10Hz)
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Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit  Margin
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpV/m)  (dB)
2402 91.52 27.50 4.70 -37.60 86.12 | - | e | e
(fundamental)
4804* 500 54.00
7206* 500 54.00
9608* 500 54.00
12010* 500 54.00
f>12010* Mot 500 54.00
significant

NOTE*: Peak value under Average Limit; no measure executed.

od. TRF FCC-C/2
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== 73 ACCREDIA X

L'ENTE ITALIANO DI ACCREDITAMENTO

IMQ

IMQ S.p.A. - Societd con Socie Unico
Via Quintiliano, 43 1-20138 MILANO

I"”""lr | |l\“\\

tel 0250731 - info@ima.it - www.imq.it LAB N° 0121
Bluetooth EDR — Modulation GFSK 1Mbit/s
Radiated Band-edge compliance - Lower band edge
Peak Average
® m e ® ma e e
Ref 107 dBuvV/m *Att 10 4aB SWT 2.5 ms 2.401948000 GEHz Ref 107 dBpv/m *Att 10 dB SWT 19.5 s 2.401948000 GHz
Marker| 2 }Tl Marker| 2 [T} )
Feo e B B “,j ﬂzuqah_‘ [ 2]

H
4
H
—
L
]

T 68.4b dB*

=
g
H
—
[

? | in
1\

F1 =
F1

=
[ [ T

Fz

Start 2.38 GHz 2.4 MHZ/ Stop 2.404 GHz Start 2.38 GHz 2.4 vHZ/ Stop 2.404 GHz

Only for measuring emissions up to 2 MHz removed from the band-edge the "delta" technique for Radiated
emissions was used.

PEAK
Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
(dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)
88.66 33.00 55.66 68.66 35.66
AVERAGE
Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
(dBpV/m) (dBpV/m) (dB) (dBpV/m) (dB)
83.77 23.09 60.68 63.77 40.68

Spurious Emission in restricted band near 2400-2483.5 MHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit = Margin
value Factor Loss Gain reading
(MHz) (dBuv)  (dB3/m) (dB) (dB) (dBuV/m)  (uv/m)  (dBuv/m)  (dB)
2390.00 44.92 27.50 4.70 -37.60 39.52 500 54.00 14.48

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.
Peak value under Average Limit; no average measure executed.
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IMQ S.p.A. - Societd con Socie Unico
Via Quintiliano, 43 1-20138 MILANO
tel 0250731 - info@img.it - www.Imgq.it

LAB N* 0121

BLUETOOTH EDR — MODULATION GFSK 1Mbit/s (MIDDLE CHANNEL 2441MHZ)

9 kHz+-30 MHz

Level indBuv/m
1301

120’:
110:
100
90T
80T
T FCC_15.209 F 9kHz 30MHz PK

70T

601
50 frm ’

40T
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Frequency inHz

30+1,000 MHz

Level indBuv/m
60T
551 FCC_15.209 F 30MHz 1GHZz
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RTTE AND AUTOMOTIVE COMPONENTS LABORATORY
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54

o + + + + + + + + + + + + + i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

od. TRF FCC-C/2
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Via Quintiliano, 43  1-20138 MILANO ol W™
tel 0250731 - infe@img.it - www.imq.it LAB N 0121
1+26 GHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting PK Limit PK Limit Margin
value Factor Loss Gain reading (AV + (AV +
20dB) 20dB)
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (1V/m) (dBuV/m) (dB)
2441
(fundamental) 98.06 27.50 4.70 -37.60 9266 | - | e | eeeee
4882 32.42 31.70 7.22 -36.80 34.54 5000 74.00 >39
7323 32.72 37.06 8.03 -37.06 40.75 5000 74.00 >33
9764 <30 37.90 10.21 -37.12 <40 5000 74.00 >34
12205 <30 39.20 11.90 -36.71 <45 5000 74.00 >29
£>12205 _ ot 5000 74.00
significant

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.

AVERAGE RESULT (RBW=1MHz; VBW=10Hz)
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Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit  Margin
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpV/m)  (dB)
2441 93.21 27.50 4.70 -37.60 8781 | - e e
(fundamental)
4882* 500 54.00
7323* 500 54.00
9764* 500 54.00
12205* 500 54.00
f>12205* Mot 500 54.00
significant

NOTE*: Peak value under Average Limit; no measure executed

od. TRF FCC-C/2
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L'ENTE ITALIANO DI ACCREDITAMENTO

IMQ S.p.A. - Societd con Socie Unico
Via Quintiliano, 43 1-20138 MILANO

4 »
’/l,,[' | ‘\\‘\\
tel 0250731 - info@img.it - www.img.it nn

LAB N* 0121

BLUETOOTH EDR — MODULATION GFSK 1Mbit/'s (HIGHER CHANNEL 2480MHZ)

9 kHz+-30 MHz

Level indBuv/m
1301

120’:
110:
100
90T
80T
T FCC_15.209 F 9kHz 30MHz PK

70T

50717, i
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T ;M ‘

a0+ P I
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o} WwMWWWMWWWWWWWmw e e e e 1 [ Y|

9k 20 30 50 100k 200 300 500 1™ 2M  3M 5M 10M 20 30M
Frequency inHz

30+1,000 MHz

Level indBuv/m
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RTTE AND AUTOMOTIVE COMPONENTS LABORATORY
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Frequency in Hz
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Via Quintlliano, 43  1-20138 MILANO ol W™
tel 0250731 - info@imd.it — www.img.it i LAB N° 0121

1226 GHz

PEAK RESULT (RBW=1MHz; VBW=3MHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting PK Limit PK Limit Margin

value Factor Loss Gain reading (AV + (AV +

20dB) 20dB)
(MHz) (dBuVv) (dB3/m) (dB) (dB) (dBuV/m) (UV/m) (dBpV/m) (dB)

2480
(fundamental) 97.75 27.50 4.70 -37.60 9235 | - e e
4960 32.12 31.70 7.22 -36.80 34.24 5000 74.00 >39
7440 32.99 37.06 8.03 -37.06 41.02 5000 74.00 >32
9920 <30 37.90 10.21 -37.12 <40 5000 74.00 >34
12400 <30 39.20 11.90 -36.71 <45 5000 74.00 >29
£>12400 _ ot 5000 74.00
significant

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.

AVERAGE RESULT (RBW=1MHz; VBW=10Hz)

Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit  Margin
value Factor Loss Gain reading
(MHz) (dBuV) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpV/m) (dB)
2480 92.95 27.50 4.70 -37.60 8755 | - e e

(fundamental)
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4960* - — --- — - 500 54.00 ---
7440* - — --- — - 500 54.00 ---
9920* - — - - - 500 54.00 -
12400* - - - - --- 500 54.00 ---
. not
>12400 significant - - - - 500 54.00 -

NOTE*: Peak value under Average Limit; no measure executed

od. TRF FCC-C/2
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L'ENTE ITALIANO DI ACCREDITAMENTO

IMQ

IMQ S.p.A. - Societd con Socie Unico
Via Quintiliano, 43 1-20138 MILANO
tel 0250731 - info@img.it - www.Imgq.it

I"”""lr | |l\“\\

LAB N* 0121

Bluetooth EDR — Modulation GFSK 1Mbit/s
Radiated Band-edge compliance - Higher band edge
Peak Average

® *RBW 100 kHz ® *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz *VBW 10 Hz .66 dBuvV/m

Ref 107 dBRV/m ATt 10 dB SWT 2.5 ms Ref 107 dBupv/m *Att 10 dB SWT 20 s

Fio

L

g
&
|
-
g
B

L 9

o L
I * 1

Start 2.47S5 GHz 2.5 MHz/ Stop 2.5 GHz Start 2.475 GHz 2.5 MHz/ Stop 2.5 GHz

Only for measuring emissions up to 2 MHz removed from the band-edge the "delta" technique for Radiated
emissions was used.

PEAK
Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
(dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)
90.39 34.87 55.52 70.39 35.52
AVERAGE
Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
(dBpV/m) (dBuV/m) (dB) (dBpV/m) (dB)
85.49 22.66 62.83 65.49 42.83

Spurious Emission in restricted band near 2400-2483.5 MHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit = Margin
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpVv/m)  (dB)
2483.50 52.52 27.50 4.70 -37.60 47.12 500 54,00 6.88

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.
Peak value under Average Limit; no average measure executed.
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tel 0250731 - infe@img.it - www.imq.it LAB N 0121

BLUETOOTH EDR — MODULATION m/4-DQPSK 2Mbit/'s (LOWER CHANNEL 2402MHZ)

9 kHz+-30 MHz

Level indBuv/m
1301

120’:
110:
100
90T
80T
T FCC_15.209 F 9kHz 30MHz PK

70T

sof
40+ "Jlm}f,r“ ™ .
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-10 + + + + + + + + + + + + + i
9k 20 30 50 100k 200 300 500 1™ 2M  3M 5M 10M 20 30M
Frequency in Hz

30+1,000 MHz

Level indBuv/m
60T
551 FCC_15.209 F 30MHz 1GHZz

5071

457 J

40
351
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RTTE AND AUTOMOTIVE COMPONENTS LABORATORY
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30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
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Via Quintiliano, 43  1-20138 MILANO ol W™
tel 0250731 - infe@img.it - www.imq.it LAB N 0121
1+26 GHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting PK Limit PK Limit | Margin
value Factor Loss Gain reading (AV + (AV +
20dB) 20dB)
(MHz) (dBuVv) (dB3/m) (dB) (dB) (dBpV/m) (1V/m) (dBpV/m) | (dB)
2402
(fundamental) 96.28 27.50 4.70 -37.60 9088 @ - | e e
4804 31.51 31.70 7.22 -36.80 33.63 5000 74.00 >40
7206 32.02 37.06 8.03 -37.06 40.05 5000 74.00 >33
9608 <30 37.90 10.21 -37.12 <40 5000 74.00 >34
12010 <30 39.20 11.90 -36.71 <45 5000 74.00 >29
£>12010 _ ot 5000 74.00
significant

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.

AVERAGE RESULT (RBW=1MHz; VBW=10Hz)
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Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit  Margin
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpV/m)  (dB)
2402 87.51 27.50 4.70 -37.60 8211 | - e e
(fundamental)
4804* 500 54.00
7206* 500 54.00
9608* 500 54.00
12010* 500 54.00
f>12010* Mot 500 54.00
significant

NOTE*: Peak value under Average Limit; no measure executed
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tel 0250731 - info@img.it -~ www.imgq.it LAB N° 0121
Bluetooth EDR — Modulation 1/4-DQPSK 2Mbit/s
Radiated Band-edge compliance - Lower band edge
Peak Average
La] r Lal
| i [
\\\./\/\ f I
do " A ol MWMM \” L / \
b
: L, e

Start 2.39 GHz 1.4 MHz/ Stop 2.404 GHz Start 2.39 GH 1.4 MHz/

Only for measuring emissions up to 2 MHz removed from the band-edge the "delta" technique for Radiated
emissions was used.

PEAK
Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
(dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)
86.60 34.53 52.07 66.60 32.07
AVERAGE
Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
(dBpV/m) (dBuV/m) (dB) (dBpV/m) (dB)
78.33 23.67 54.66 58.33 34.66

Spurious Emission in restricted band near 2400-2483.5 MHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)
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Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit = Margin
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpVv/m)  (dB)
2390.00 45.51 27.50 4.70 -37.60 40.11 500 54.00 13.89

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.
Peak value under Average Limit; no average measure executed.

od. TRF FCC-C/2
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tel 0250731 - infe@img.it - www.imq.it LAB N 0121

BLUETOOTH EDR — MODULATION m/4-DQPSK 2Mbit/s (MIDDLE CHANNEL 2441MHZ)

9 kHz+-30 MHz

Level indBuv/m
1301
120 T
110
100 T
90T
807
I FCC 15.209 F 9kHz 30MHz PK

70T
607
T/
501" ‘j
T !

40T
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iy Wi nw =
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Frequency in Hz

30+1,000 MHz
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RTTE AND AUTOMOTIVE COMPONENTS LABORATORY
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Frequency in Hz
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tel 0250731 - infe@img.it - www.imq.it LAB N° 0121
1+26 GHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting PK Limit PK Limit Margin
value Factor Loss Gain reading (AV + (AV +
20dB) 20dB)
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (1V/m) (dBuV/m) (dB)
2441
(fundamental) 98.49 27.50 4.70 -37.60 93.09 | - | e | e
4882 31.92 31.70 7.22 -36.80 34.04 5000 74.00 >39
7323 32.47 37.06 8.03 -37.06 40.50 5000 74.00 >33
9764 <30 37.90 10.21 -37.12 <40 5000 74.00 >34
12205 <30 39.20 11.90 -36.71 <45 5000 74.00 >29
£>12205 _ ot 5000 74.00
significant

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.

AVERAGE RESULT (RBW=1MHz; VBW=10Hz)
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Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit  Margin
value Factor Loss Gain reading
(MHz) (dBpVv) (dB3/m) (dB) (dB) (dBuV/m) (1V/m) (dBuV/m) (dB)
2441 91.22 27.50 4.70 -37.60 85.82 | - e e
(fundamental)
4882* 500 54.00
7323* 500 54.00
9764* 500 54.00
12205* 500 54.00
f>12205* Mot 500 54.00
significant

NOTE*: Peak value under Average Limit; no measure executed
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IMQ S.p.A. - Societd con Socie Unico
Via Quintiliano, 43 1-20138 MILANO

tel 0250731 - infe@img.it - www.imq.it LAB N 0121

BLUETOOTH EDR — MODULATION m/4-DQPSK 2Mbit/s (HIGHER CHANNEL 2480MHZ)

9 kHz+-30 MHz

Level indBuv/m
1301

120’:
110:
100
90T
80T
T FCC_15.209 F 9kHz 30MHz PK

70T
50+ ’
wo Pt

i‘r‘UM‘ \ J‘
nf “””“‘“'“WMMWMvawwnww

207

I

eV Y “"V”“"N'“*“‘f‘wwnﬁw*»MquwwwW‘Mmwm\NmhuJmMw‘wMLMM«M\wﬂMWum’mM‘WWMLN{M“M’w\‘LmmMMMWMMWWMW

101

o+

-10 + + + + + + + + + + + + + i
9k 20 30 50 100k 200 300 500 1™ 2M  3M 5M 10M 20 30M
Frequency inHz

30+1,000 MHz

Level indBuv/m
60T
551 FCC_15.209 F 30MHz 1GHZz

5071

451 |

40
a5l
s0)-
o5l
:WWW% MWMH

T ol

1571

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY

2

o
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"l MWWMMWMLW‘M Mk‘ww% W‘MWW\ \‘W W HW‘\ ‘ il "

54

o + + + + + + + + + + + + + i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

od. TRF FCC-C/2

Test Report No. ARSP00101-01a Date: 2015-09-07 Page 30 of 81




S
‘\‘ /4,
i W
HaCMRA ACCREDIA
IaC=NRA ’
- e N L'ENTE ITALIANO DI ACCREDITAMENTO -
- /’_—‘-\ "
IMQ S.p.A, — Societd con Soce Unico “ /f:‘\\ w
Via Quintlliano, 43  1-20138 MILANO ol W™
tel 0250731 - info@imd.it — www.img.it i LAB N° 0121

1226 GHz

PEAK RESULT (RBW=1MHz; VBW=3MHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting PK Limit PK Limit Margin

value Factor Loss Gain reading (AV + (AV +

20dB) 20dB)
(MHz) (dBpv) (dB3/m) (dB) (dB) (dBpV/m) (uV/m) (dBpV/m) (dB)

2480
(fundamental) 98.60 27.50 4.70 -37.60 93.20 @ - e e
4960 31.80 31.70 7.22 -36.80 33.92 5000 74.00 >40
7440 32.31 37.06 8.03 -37.06 40.34 5000 74.00 >33
9920 <30 37.90 10.21 -37.12 <40 5000 74.00 >34
12400 <30 39.20 11.90 -36.71 <45 5000 74.00 >29
12400 _ not 5000 74.00
significant

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.

AVERAGE RESULT (RBW=1MHz; VBW=10Hz)

Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit  Margin
value Factor Loss Gain reading
(MHz) (dBuV) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpV/m) (dB)
2480 91.35 27.50 4.70 -37.60 8595 - @ e e

(fundamental)
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4960* - — --- — - 500 54.00 ---
7440* - — --- — - 500 54.00 ---
9920* - — - - - 500 54.00 -
12400* - - - - --- 500 54.00 ---
. not
>12400 significant - - - - 500 54.00 -

NOTE*: Peak value under Average Limit; no measure executed
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Via Quintiliano, 43  1-20138 MILANO ol W™
tel 0250731 - infe@img.it - www.imq.it LAB N 0121
Bluetooth EDR — Modulation 1/4-DQPSK 2Mbit/s
Radiated Band-edge compliance - Higher band edge
Peak Average
r (s r [=]

\f\ f \
e Ml “

I

b } 1 i
Start 2 .477 GHz 1.396153846 MHz/ Sto) 2.490961538 GHz Start 2.477 GHz 1.396153846 MHz/ Stop 2.490961538 GHz

Only for measuring emissions up to 2 MHz removed from the band-edge the "delta" technique for Radiated
emissions was used.

PEAK
Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
(dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)
89.02 31.75 57.27 69.02 37.27
AVERAGE
Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
(dBpV/m) (dBpV/m) (dB) (dBpV/m) (dB)
80.65 21.55 59.10 60.65 39.10

Spurious Emission in restricted band near 2400-2483.5 MHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)
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Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit = Margin
value Factor Loss Gain reading
(MHz) (dBuv)  (dB3/m) (dB) (dB) (dBuV/m)  (uv/m)  (dBuv/m)  (dB)
2483.50 53.92 27.50 4.70 -37.60 48.52 500 54.00 5.48

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.
Peak value under Average Limit; no average measure executed.
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tel 0250731 - infe@img.it - www.imq.it LAB N 0121

BLUETOOTH EDR — MODULATION 8DPSK 3Mbit/s (LOWER CHANNEL 2402MHZ)

9 kHz+-30 MHz

Level indBuv/m
1301

120’:
110:
100
90T
80T
T FCC_15.209 F 9kHz 30MHz PK

70T

507;

PO — T ’ e
30+ kL N‘W‘\“WWWN w

I v MWWWW
i

101

I

B taa 2 T A L,"‘“LM\wLw\MMM!H;MMMlLN\WMM}MW\MWNWW

o+

-10 + + + + + + + + + + + + + i
9k 20 30 50 100k 200 300 500 1™ 2M  3M 5M 10M 20 30M
Frequency in Hz

30+1,000 MHz

Level indBuv/m
60T
551 FCC_15.209 F 30MHz 1GHZz

5071

457 J

40
351
30T

25+

20 Pl i M J W\WWWM
o Rt ", L ‘ "l i MM i M b MW s

10T

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY

o

54

o + + + + + + + + + + + + + i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
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Via Quintiliano, 43  1-20138 MILANO ol W™
tel 0250731 - infe@img.it - www.imq.it LAB N 0121
1+26 GHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting PK Limit PK Limit | Margin
value Factor Loss Gain reading (AV + (AV +
20dB) 20dB)
(MHz) (dBuVv) (dB3/m) (dB) (dB) (dBpV/m) (1V/m) (dBpV/m) | (dB)
2402
(fundamental) 96.37 27.50 4.70 -37.60 9097 | - | s | e
4804 31.23 31.70 7.22 -36.80 33.35 5000 74.00 >40
7206 32.42 37.06 8.03 -37.06 40.45 5000 74.00 >33
9608 <30 37.90 10.21 -37.12 <40 5000 74.00 >34
12010 <30 39.20 11.90 -36.71 <45 5000 74.00 >29
£>12010 _ ot 5000 74.00
significant

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.

AVERAGE RESULT (RBW=1MHz; VBW=10Hz)
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Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit  Margin
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpV/m)  (dB)
2402 87.75 27.50 4.70 -37.60 8235 | - e e
(fundamental)
4804* 500 54.00
7206* 500 54.00
9608* 500 54.00
12010* 500 54.00
f>12010* Mot 500 54.00
significant

NOTE*: Peak value under Average Limit; no measure executed
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IMQ S.p.A. - Socletd con Socie Unico A F e | \\"\
Via Quintlliano, 43  1-20138 MILANO ol W™
tel 0250731 - info@img.it - www.img.it i

LAB N* 0121

Bluetooth EDR — Modulation 8DPSK 3Mbit/s
Radiated Band-edge compliance - Lower band edge
Peak Average

RBW 100 kHz
*VBW 300 kHz 11 dF *VBW 10 Hz
daBpv/m *Att 20 dB SWT 10 ms .399756410 Ref 107 dBuvV/m satt 20 dB SWT 20 s

]

2.5 MHz/ span 25 MHz

2.5 MHz/ span 25 MHz

Only for measuring emissions up to 2 MHz removed from the band-edge the "delta" technique for Radiated
emissions was used.

PEAK

Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
(dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)
86.92 37.11 49.81 66.92 29.81

AVERAGE

Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
(dBpV/m) (dBuV/m) (dB) (dBpV/m) (dB)
78.26 25.36 52.90 58.26 32.90

Spurious Emission in restricted band near 2400-2483.5 MHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)
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Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit = Margin
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpVv/m)  (dB)
2390.00 44,50 27.50 4.70 -37.60 39.10 500 54.00 14.90

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.
Peak value under Average Limit; no average measure executed.
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tel 0250731 - infe@img.it - www.imq.it LAB N 0121

BLUETOOTH EDR — MODULATION 8DPSK 3Mbit/s (MIDDLE CHANNEL 2441MHZ)

9 kHz+-30 MHz

Level indBuv/m
1301
120 T
110
100 T
90T
807
I FCC 15.209 F 9kHz 30MHz PK

70T
60T
507 ‘

40 ; ‘ »“NLI"] f

. :E 4 WMM“‘MWMHW}WW F‘"M ’W .‘\

207

DA WMMLVJJ\MMMMW“\wNWWmMWIM\\MWWWNH

101

o+

-10 + + + + + + + + + + + + + i
9k 20 30 50 100k 200 300 500 1™ 2M  3M 5M 10M 20 30M
Frequency in Hz

30+1,000 MHz

Level indBuv/m
60T
551 FCC_15.209 F 30MHz 1GHZz

5071

457 J

40
351
30T
25+

P w»»«uwmww

o] b MWW WM ol

10T

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY
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o + + + + + + + + + + + + + i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
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Via Quintiliano, 43  1-20138 MILANO ol W™
tel 0250731 - infe@img.it - www.imq.it LAB N 0121
1+26 GHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting PK Limit PK Limit Margin
value Factor Loss Gain reading (AV + (AV +
20dB) 20dB)
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (1V/m) (dBuV/m) (dB)
2441
(fundamental) 98.86 27.50 4.70 -37.60 9346 @ - | s -
4882 31.78 31.70 7.22 -36.80 33.90 5000 74.00 >40
7323 32.12 37.06 8.03 -37.06 40.15 5000 74.00 >33
9764 <30 37.90 10.21 -37.12 <40 5000 74.00 >34
12205 <30 39.20 11.90 -36.71 <45 5000 74.00 >29
£>12205 _ ot 5000 74.00
significant

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.

AVERAGE RESULT (RBW=1MHz; VBW=10Hz)
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Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit  Margin
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpV/m)  (dB)
2441 91.03 27.50 4.70 -37.60 85.63 | - | e
(fundamental)
4882* 500 54.00
7323* 500 54.00
9764* 500 54.00
12205* 500 54.00
f>12205* Mot 500 54.00
significant

NOTE*: Peak value under Average Limit; no measure executed
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IMQ S.p.A. - Societd con Socie Unico
Via Quintiliano, 43 1-20138 MILANO

tel 0250731 - infe@img.it - www.imq.it LAB N 0121

BLUETOOTH EDR — MODULATION 8DPSK 3Mbit/s (HIGHER CHANNEL 2480MHZ)

9 kHz+-30 MHz

Level indBuv/m
1301

120’:
110:
100
90T
80T
T FCC_15.209 F 9kHz 30MHz PK

70T

60 :
501
4 T iy
77‘ 7“ ‘\ A )
- f“‘l‘lﬂn‘wn&hy

307

o

I mwmww\wWMMwm\JMhM‘HM\h\hMWH»MMMMMMW

! ‘“""””“‘W’W‘“Mww»ww y

o+

-10 + + + + + + + + + + + + + i
9k 20 30 50 100k 200 300 500 1™ 2M  3M 5M 10M 20 30M
Frequency inHz

30+1,000 MHz

Level indBuVv/m
60T
551 FCC_15.209 F_30MHz_ 1GHz

50T

a5t I

40
351
30T

251

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY
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30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
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1226 GHz

PEAK RESULT (RBW=1MHz; VBW=3MHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting PK Limit PK Limit Margin

value Factor Loss Gain reading (AV + (AV +

20dB) 20dB)
(MHz) (dBuVv) (dB3/m) (dB) (dB) (dBuV/m) (UV/m) (dBpV/m) (dB)

2480
(fundamental) 99.25 27.50 4.70 -37.60 9385 | - e e
4960 31.61 31.70 7.22 -36.80 33.73 5000 74.00 >40
7440 32.66 37.06 8.03 -37.06 40.69 5000 74.00 >33
9920 <30 37.90 10.21 -37.12 <40 5000 74.00 >34
12400 <30 39.20 11.90 -36.71 <45 5000 74.00 >29
£>12400 _ ot 5000 74.00
significant

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.

AVERAGE RESULT (RBW=1MHz; VBW=10Hz)

Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit  Margin
value Factor Loss Gain reading
(MHz) (dBuV) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpV/m) (dB)
2480 92.18 27.50 4.70 -37.60 86.78 = - @ e e

(fundamental)
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4960* - — --- — - 500 54.00 ---
7440* - — --- — - 500 54.00 ---
9920* - — - - - 500 54.00 -
12400* - - - - --- 500 54.00 ---
. not
>12400 significant - - - - 500 54.00 -

NOTE*: Peak value under Average Limit; no measure executed
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od. TRF FCC-C/2
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IMQ S.p.A. - Socletd con Socie Unico A F e | \\"\
Via Quintlliano, 43  1-20138 MILANO ol W™
tel 0250731 - info@img.it - www.img.it i

LAB N* 0121

Bluetooth EDR — Modulation 8DPSK 3Mbit/s
Radiated Band-edge compliance - Higher band edge
Peak Average

RBW 100 kHz
*VBW 300 kHz . *VBW 10 Hz
£ 107 dBuv/m *Att 20 dB SWT 10 ms 2. c Ref 107 dBpv/m *aAtt 20 dB SWT 20 s

S

start .475 GHz .5 MHz/ Stop 2.5 GHz Start 2.475 GHz : 2.5 MHz/ Stop 2.5 GHz
Only for measuring emissions up to 2 MHz removed from the band-edge the "delta" technique for Radiated
emissions was used.

PEAK
Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
(dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)
89.64 35.99 53.65 69.64 33.65
AVERAGE
Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
(dBpV/m) (dBuV/m) (dB) (dBpV/m) (dB)
80.97 24.93 56.04 60.97 36.04

Spurious Emission in restricted band near 2400-2483.5 MHz
PEAK RESULT (RBW=1MHz; VBW=3MHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting AV Limit AV Limit = Margin
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m) (HV/m) (dBpVv/m)  (dB)
2483.50 52.52 27.50 4.70 -37.60 4712 500 54.00 6.88

NOTE: The measures above are the worst case on 3 axes X Y and Z and both polarization.
Peak value under Average Limit; no average measure executed.
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Via Quintlliano, 43  1-20138 MILANO ’/.«,,r' b
tel 0250731 - info@imq.it - www.imq.it 1 LAB N° 0121
Bluetooth EDR — Hopping mode
Radiated Band-edge compliance — Lower band edge
Peak Average
® :\R}ix ig[D) iii Marker 2 ] ® :f\;g igOH];HZ Marker .
Ref 107 dBpv/m *Att 10 dB SWT 2.5 ms Ref 107 dBuV/m *Att 10 dB SWT 20 s
1
1 68.3[L dB

3! L.

Start 2.38 GHz 2.5 MHz/ Stop 2.405 GHz Start 2.38 GHz 2.5 MHZ/ Stop 2.405 GHz

Only for measuring emissions up to 2 MHz removed from the band-edge the "delta" technique for Radiated
emissions was used.

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY

PEAK
Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
(dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)
88.31 32.72 55.59 68.31 35.59
AVERAGE
Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
(dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB)
68.55 22.04 46.51 48.55 26.51
o
Q
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Bluetooth EDR — Hopping mode

Radiated Band-edge compliance — Higher band edge

Peak

*REW 100 kHz
*VBW 300 kHz

@

Ref 107 dBuV/m *Att 10 dB

Marker 2

SWT 5 ms 2.

[T1 ]
33.11 dBuv/m
483910000 GHz

Marker| 1

[T1

ae o3| anuvig
2| 479950po0 crz|EM

L A
I

Start 2.475 GHz 4.5 MHEZ/

Stop 2.52 GHz

@

Ref 107 dBuv/m

*Att 10 dB

Average

*RBW 100 kHz
*VBW 10 Hz
SWT 36 s

Marker 2 [T1 ]

FL

l‘
Ll
|

L

=
I

Start 2.475 GHz

4.5 MEZ/

Stop 2.52 GHz

Only for measuring emissions up to 2 MHz removed from the band-edge the "delta" technique for Radiated

emissions was used.

PEAK
Measured peak Measured band edge A Peak/band edge
(dBupV/m) (dBuV/m) (dB)
88.93 33.11 55.82
AVERAGE
Measured Measured band edge A peak /band edge
(dBpV/m) (dBuV/m) (dB)
69.84 22.11 47.73

Test Report No. ARSP00101-01a

Date: 2015-09-07

Limit at PK power —20 dB = Margin
(dBuV/m) (dB)
68.93 35.82
Limit at peak —20 dB Margin
(dBpV/m) (dB)
49.84 27.73
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LAB N* 0121

7.4 OUT-OF-BAND EMISSIONS

TEST REQUIREMENT

Spectrum analyzer settings

Span /

> , ,

o Resolution bandwidth (RBW) 100 kHz

o

:: Video bandwidth (VBW) 300 kHz

% Sweep time (SWT) as necessary to capture the entire dwell time

(a1]

< Detector function Peak

-

o) BE Max hold

E race

T  Attenuator /

<

2 Deviation to test procedure None

g EUT operating condition #1 (EDR)

(&)

w Remark None

=

-

(@)

=

8 TEST PROCEDURE

2 A spectrum analyzer is connected to the antenna port of the transmitter.
The measure has been executed with the lowest transmit channel, the highest transmit channel and one

% located somewhere in the middle of the band.

< The measurement takes into account the loss generated by the used cable.

Ll

-

o LIMITS

-20 dB below peak output power

TEST RESULT

The EUT meets the requirements of sections 15.247 (d)
All out of band spurious emissions are more 20 dB below the in band power of the fundamental.
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MEASUREMENTS RESULTS - CONDUCTED

BLUETOOTH EDR — MODULATION GFSK 1MBIT/S (LOWER CHANNEL 2402MHZ)

Plot 1 (30+1000MHz)

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -55.82 dBm

*Att 30 oB SWT 100 ms 732.280000000 MEz

™
=
e
= |,
Lt b, A 15PN Y P
50

Start 30 MHz 97 MEZ/ stop 1 GHz

Plot 3 (3+10GHz)
® e

*Att 30 dB SWT 700 ms

Marker 1 [T1 ]
-51.12 dBm
9.734000000 GEz

10
[~ ]
|,
woF
3pi
B
Wwwmwwwwwm
-s0
Start 3 GHz 700 MHz/ Stop 10 GHz
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -41.44 dBm
Ref 10 dBm *Att 30 4B SWT 500 ms 19.610000000 GHz
o0
=
7]
-
o8
| 1
WMWWWMMWMWM .

-30

start 15 GHz 500 MHEz/ Stop 20 GHz

Test Report No. ARSP00101-01a

Plot 2 (1:3GHz)
®

Ref 10 dBm

ALt 30 dB SWT 200 ms

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 5.94 GBm
2.404000000 GHz

10

by A b M A A Ad s A "WM/\AM{/‘JMMWMMAL\M

-90

Start 1 GHz

Plot 4 (10+15GHz)

200 MEz/ Stop 3 GHz

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -41.49 dBm
SWT 500 ms 14.160000000 GHz

-s0

Start 10 GHz

Plot 6 (20-26GHz)

500 MHz/ Stop 15 GHz

*RBW 100 kHz Marker 1
“VBW 300 kHz

Ref 10 dBm *Att 30 dB SWT 600 ms 21.8
)
(-]
L.
o R e STATINYY A A
50
Start 20 GHz 600 MHzZ/ Stop 26 GHz

Date: 2015-09-07
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LAB N* 0121

BLUETOOTH EDR — MODULATION GFSK 1MBIT/S (MIDDLE CHANNEL 2441MHZ)

Plot 1 (30+1000MHz) Plot 2 (1+3GHz)

® “RBW 100 kHz IMarker 1 [T1 ] ® *BBW 100 kHz Marker 1 [T1 ]
“VBW 300 kiz 6 aB *VBW 300 kHz 6.88 dBn
Ref 10 dBm “Att 30 dB SWT 100 ms 507 Ref 10 oBm *Att 30 dB SWT 200 ms 2.444000000 GHz
10 10 v
= |2 |
L o |,
o ToF
o8 o8
Y T T ) MMWWW RPN NP NPT LMo b dardivgurbn o AR M AR WAt o
50 50
Start 30 MAz 97 MHz/ Stop 1 GHz Start 1 GHz 200 MHZ/ Stop 3 GHz

Plot 3 (3+10GHz) Plot 4 (10-15GHz)

® “RBW 100 kHz Marker 1 [T1 ] ® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz : ) “VEW 300 kBz ~41.54 dBm
Ref 10 dBm “Att 30 dB SWT 700 ms 9.76 e Ref 10 dBm “Att 30 dB SWT 500 ms 15.990000000 GEz
o o
[ 2] [2 ]
5] 75
-1 -1
o8 oF
AL g
A B e
mewwmww\wmwmm oM A s di, gt WWMMNJ
-50 -50
Start 3 GHz 700 MHz/ Stop 10 GHz Start 10 GHz 500 MHZ/ Stop 15 GHz

Plot 5 (15+20GHz) Plot 6 (20+26GHz)

® *RBW 100 kHz Marker 1 [T1 ] ® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -41.20 dBm *VBW 300 kHz
Ref 10 dBm *Att 30 dB SWT 500 ms 15.890000000 GEz Ref 10 dBm *Att 30 dB SWT 500 ms 2
I ™
[~ ] =
. |,
-
L
Yw §n RN
=
USSR A RS N S A YWY EE N YN » I R U Apmem) A P .
5o 50
Start 15 GHz 500 MHz/ Stop 20 GHz Start 20 GHz 500 MHz/ Stop 25 GHz
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BLUETOOTH EDR — MODULATION GFSK 1MBIT/S (HIGHER CHANNEL 2480MHZ)

Plot 1 (30+1000MHz) Plot 2 (1+3GHz)

® *RBW 100 kHz Marker 1 [T1 ] ® *RBW 100 kHz Marker 1 [T1 |
“VBW 300 kiz 56.37 d “VBW 300 kiz
Ref 10 cBm *Att 30 dB SWT 100 ms Ref 10 dBm “Att 30 dB SWT 200 ms 2.48
.
o 10
[ 2 ] =
Ly L
. o
R spe
1
(VY A A, RAL Ao At b o T e L e L PRTR ST LYEW WYY PR VI PAE WO ¥ SRTRIONE,
50 50
Start 30 MHz 97 MEz/ Stop 1 GHz Start 1 GHz 200 MHz/ Stop 3 GHz

Plot 3 (3+10GHz) Plot 4 (10-15GHz)

® *RBW 100 kHz Marker 1 [T1 ] ® “EBW 100 kHz Marker 1
“VBW 300 kHz -52.10 dBm “VBW 300 kiz
Ref 10 cBm *Att 30 dB SWT 700 ms 9.594000000 GEz Ref 10 dBm “Att 30 dB SWT 500 ms 14.230
10 10
= =
i L.
p2 o

o

-30 -390

Start 3 GHz 700 MHZ/ Stop 10 GHz Start 10 GHz 500 MHz/ Stop 15 GHz

Plot 5 (15:20GHz) Plot 6 (20-26GHz)
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® “RBW 100 kHz Marker 1 [T1 ] ® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kiz -41.51 dBm *VBW 300 kEz -38.95 dB;
Ref 10 dBm *Att 30 dB SWT 500 ms 18.630000000 GEz Ref 10 oBm *Att 30 dB SWT 600 ms 24.872000000 GHz
o 10
[ 2 ] [ 2 |
L e L e
L. L.
. o8
|
L hd
e WP AV T VY e
N “”WWW”\WWWMMM . N
50 50
Start 15 GHz 500 MHz/ Stop 20 GHz Start 20 GHz 600 MHz/ Stop 26 GEHz
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A

BLUETOOTH EDR — MODULATION m/4-DQPSK 2Mbit/'s (LOWER CHANNEL 2402MHZ)

Plot 1 (30+1000MHz)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kHz -54.67 dBm
Ref 0 dBm *ALt 30 aB SWT 100 ms 557.680000000 MEz
o
.
[ 1
Makds bl padon alyn Wl TM [T ST VT e, RN Y
50

Start 30 MEz

Plot 3 (3+10GHz)

97 MEZ/ stop 1 GHz

*RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kHz -51.12 dBm
Ref 10 dBm *Att 30 dB SWT 700 ms 3.168000000 GHz
™
L.

-30

Start 3 GHz

Plot 5 (15+20GHz)
®

Ref 10 dBm

ATt 30 dB

700 MEZ/ Stop 10 GHz

*RBW 100 kHz Marker 1 [T1 |
“VBW 300 kHz -41.6
SWT 500 ms 15.62000

Start 15 GHz

500 MHz/

Test Report No. ARSP00101-01a

Stop 20 GHz

Plot 2 (1+3GHz)
®

Ref 10 dBm

*ATt 30 dB

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz
SWT 200 ms

™
|,
AW A AL AL i A M,m‘f\l/t— —\IJ PPN 1Y NTVIV M,\ PPN RN N NII\I
Start 1 GHz 200 MHz/ Stop 3 GHz

Plot 4 (10:15GHz)
®

*RBW 100 kHz Marker 1
*VBW 300 kHz

Ref 10 dBm “Att 30 dB SWT 500 ms 14.140
10
L
1
[,../-MMLLLMMA,M
Ik VRS EFPRFWANTINTIP TRSAVN VPR
50
Start 10 GHz 500 MHz/ Stop 15 GHz
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -38.55 dBn
Ref 10 oBm *Att 30 dB SWI 600 ms 21.548000000 GHz
)

e

-50

Start 20 GHz

Date: 2015-09-07
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GEz
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A

BLUETOOTH EDR — MODULATION m/4-DQPSK 2Mbit/s (MIDDLE CHANNEL 2441MHZ)

Plot 1 (30+1000MHz)

*Att 30 dB

*RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -56.35 dBm
SWT 100 ms 546.040000000 MHz

-390

start 30 MEz

Plot 3 (3+10GHz)

*Att 30 dB

97 MEz/

Stop 1 GHz

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -51.27 dBm

SWT 700 ms 3.574000000 GHz

-30

Plot 5 (15:20GHz)

ALt 30 dB

700 MEz/

Stop 10 GHz

*RBW 100 kHz Marker 1 [T1 ]
*VEBW 300 kHz -41.96 dBn
SWT 500 ms 17.040000000 GHz

o
JL_ex
L.
i
It ot s A TR A Y L TPR V FSTU NI VLS
“s0
Start 15 GHz 500 MHz/ Stop 20 GHz

Test Report No. ARSP00101-01a

Plot 2 (1+3GHz)
®

*RBW 100 kEz Marker 1 [T1 |

*VBW 300 kEz 4.46 dBm
Ref 10 dBm “Att 30 dB SWT 200 ms 2.444000000 GHz
1
 » ]
JL_ex
=3 |,
oF
spe
LA AL gt AL PN PR SRTRITE (. WV WO TS
-90
Start 1 GHz 200 MAZ/ Stop 3 GHz

Plot 4 (10+15GHz)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kHz -41.56 dBm
Ref 10 dBm *Att 30 dB SWT 500 ms 14.170000000 GHz
™
e
.
| 1
"
r«w habdnn]
o] . A T
50

start 10 GHz

Plot 6 (20-26GHz)

*Att 30 dB

500 MHz/ Stop 15 GHz

*RBW 100 kEz Marker 1 [T1 ]
*VBW 300 kEz -39.47 dBm
SWT 600 ms 20.420000000 GHz

3pB

-50

Start 20 GHz

Date: 2015-09-07
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LAB N* 0121

BLUETOOTH EDR — MODULATION m/4-DQPSK 2Mbit/s (HIGHER CHANNEL 2480MHZ)

Plot 1 (30+1000MHz) Plot 2 (1+3GHz)

® “RBW 100 kHz Marker 1 [T1 ] ® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kiz -56.50 dBm “VEW 300 kiz 4.60 oBm
Ref 10 dBm *Att 30 dB SWT 100 ms 272.500000000 MEZ Ref 10 dBm *Att 30 dB SWT 200 ms 2.480000000 GHz
o 10 1
[ 2 ] [ » ]
L e
L. |
. ™
R R
I "M»
Wnd bk ") b A Aty A A A A A AM ] WMMWMMWW” gl
50 50
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 200 MEz/ Stop 3 GHz

Plot 3 (3+10GHz) Plot 4 (10-15GHz)

® *RBW 100 kHz Marker 1 [T1 ] ® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -51.55 dBm *VBW 300 kHz
Ref 10 dBm “Att 30 dB SWI 700 ms 9.790000000 GHz Ref 10 dBm *Att 30 dB SWT 500 ms
10 10
[ 2 | =
L_ex]
Ly = |,
ToF ToF

PAMABM AN |y s it PR AP A il bttt AAL gttt A bbb MU I
-s0 -50
Start 3 GHz 700 MHZ/ Stop 10 GHz Start 10 GHz 500 MHZ/ Stop 15 GHz

Plot 5 (15:20GHz) Plot 6 (20-26GHz)
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® “RBW 100 kHz Marker 1 [T1 ] ® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz ~40.89 dBm “VEW 300 kiz -38.32 cBm
Ref 10 dBm “Att 30 dB SWT 500 ms 18.580000000 GHz Ref 10 dBm *Att 30 dB SWT 600 ms 24.980000000 GHz
0 o
[~ ] [~ ]
. L.
oF woF
1
. b
AN e s il ] ey AR o
WWWW%W%MWM - Py Pt .
-50 -s50
Start 15 GHz 500 MHEz/ Stop 20 GHz Start 20 GHz 600 MHzZ/ Stop 26 GHz
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BLUETOOTH EDR — MODULATION 8DPSK 3Mbit/'s (LOWER CHANNEL 2402MHZ)

Plot 1 (30+1000MHz)

® *EBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 6 aBm

Ref 10 dBm *Att 30 dB SWT 100 ms

10
=
j1_=x]
L
o
sps
ki A At b - MW Ind
-
50
Start 30 MHz 97 MHz/ Stop 1 GHz
® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -51.64 dBm
Ref 10 cBm *Att 30 dB SWT 700 ms 9.160000000 GHz
)
[ » |

-50

Start 3 GHz 700 MHEZ/ Stop 10 GHz

Plot 5 (15:20GHz)

® *EBW 100 kHz Marker 1 [T1 ]
“VBW 300 kiz

Ref 10 dBm “Att 30 dB SWT 500 ms 16

10

Start 15 GHz 500 MHz/ Stop 20 GHz

Test Report No. ARSP00101-01a

Plot 2 (1:3GHz)

® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 3

Ref 10 dBm *Att 30 dB SWT 200 ms

™
[ 2 |
|,

Start 1 GHz 200 MHEz/ Stop 3 GHz

Plot 4 (10-15GHz)

® *RBW 100 kHz Marker 1 [T1 ]
*VEW 300 kEz 40.66 dBEm

Ref 10 dBm *Att 30 dB SWT 500 ms 14.170000000 GHz

)
=
e
L.
1

RO R N I b

50

Start 10 GHz 500 MHz/ Stop 15 GHz

Plot 6 (20-26GHz)

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -39.20 oBn

Ref 10 dBm ALt 30 dB SWT 600 ms 21.728000000 GHz

10

L
é
!
%
%
!
i
i

EY

-50

Start 20 GHz 600 MHz/ Stop 26 GHz
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BLUETOOTH EDR — MODULATION 8DPSK 3Mbit/s (MIDDLE CHANNEL 2441MHZ)

Plot 1 (30+1000MHz)

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kiz -56.01 dBm

*Att 30 oB SWT 100 ms 227.880000000 MEz

o
[~ ]
fazs
Lo
oF
ape
L
iond el Ag et B, Kt
Lo
-s0
Start 30 MHz 97 MEz/ Stop 1 GHz
® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 KAz -51.59 cBm
Ref 10 dBm “att 30 dB SWT 700 ms 9.370000000 GEz
o
[~ ]
jL_ex)
L,
=oF
EY
1
P A AN it VT TWRIN OO S| AT
“s0
Start 3 GHz 700 MEz/ Stop 10 GEHz

Plot 5 (15:20GHz)

® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kiz -40.67 oBm

SWT 500 ms 18.130000000 GHz

-50

Start 15 GHz 500 MHz/ Stop 20 GHz

Test Report No. ARSP00101-01a

Plot 2 (1+3GHz)

® *BBW 100 kEz Marker 1 [T1 ]
*VBW 300 kEz 4.09 dBm
Ref 10 dBm *Att 30 dB SWT 200 ms 2.444000000 GHz
10 T
=
j1_ex]
i
o
£

WPRVRTN! UNTRNE POV IO FRUYY NN (TR MR, il AW VRPINY SOPYINY

-30

Start 1 GHz 200 MHz/ Stop 3 GHz

Plot 4 (10:15GHz)

® *RBW 100 kHz Marker 1 [T1 ]
SVBW 300 kHz 41.45 dBm

Ref 10 dBm *Att 30 dB SWT 500 ms 14.080000000 GHz

e
.

-90

Start 10 GHz 500 MEz/ Stop 15 GHz

Plot 6 (20-26GHz)

® “RBW 100 kHz Marker 1 [T1 )
“VBW 300 kHz -39.34 dBm

Ref 10 dBm *Att 30 dB SWT 600 ms 24.992000000 GEz
)
[ » |
jL_ex)
L)
o8
X
LG A V] TSI DT A} par A ™ S AU
3o
-50
Start 20 GHz 600 MHZ/ Stop 26 GHz
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BLUETOOTH EDR — MODULATION 8DPSK 3Mbit/'s (HIGHER CHANNEL 2480MHZ)

Plot 1 (30+1000MHz)

® *EBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 6 dBm

Ref 10 dBm *Att 30 dB SWT 100 ms
10
[ 2 ]
= |,
oF
38
n 5 T PR " I R e,
50
Start 30 MHz 97 MHZ/ Stop 1 GHz

Plot 3 (3+10GHz)
® ety

Ref 10 dBm *Att 30 dB SWT 700 ms

m
=
s
-
-
3o
[ 1
A o o i tbrma A RA A S it
o0
Start 3 GHz 700 MHz/ Stop 10 GHz

Plot 5 (15+20GHz)

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -41

SWT 500 ms 16.4700

™
|
B
1

-30

Start 15 GHz 500 MHEz/ Stop 20 GHz

Test Report No. ARSP00101-01a

Plot 2 (1:3GHz)

® “RBW 100 kHz Marker 1 [T1 )
“VBW 300 kHz 4.98 dBm

Ref 10 dBm *Att 30 dB SWT 200 ms 2.480000000 GEz

I AAAA AR s PR | RPN VY PRV S 1) LLMJ‘N”A\LMW

-50

Start 1 GHz 200 MHEZ/ Stop 3 GHz

Plot 4 (10:15GHz)

® “RBW 100 kHz Marker 1 [T1 )
“VBW 300 kHz -41.25 dBm

Ref 10 dBm *Att 30 dB SWT 500 ms 14.110000000 GEz
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APl A e, p o [J
-90
Start 10 GHz 500 MHZ/ Stop 15 GHz
® *RBW 100 kHz Marker 1
“VBW 300 kHz
Ref 10 dBm “att 30 dB SWT 600 ms 20
10
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s
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Start 20 GHz 600 MHz/ Stop 26 GHz
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7.5 100 KHZ BANDWIDTH OF FREQUENCY BAND EDGES
TEST REQUIREMENT
Spectrum analyzer settings
Span Wide enough to capture the peak level of the emission operating on the

channel closest to the band edge, as well as any modulation products
which fall outside of the authorized band of operation

Resolution bandwidth (RBW) 100 kHz band-edge
Video bandwidth (VBW) 300 kHz band-edge
Sweep time (SWT) Auto
Detector function Peak
Trace Max hold
Attenuator /
Deviation to test procedure None

#1 (EDR)

EUT operating condition
P 9 #2 (Hopping mode)

Remark None

TEST RESULT

The EUT meets the requirements of sections 15.247 (d)
All out of band spurious emissions are more 20 dB below the in band power of the fundamental.

LIMITS

-20 dB below peak output power

TEST PROCEDURE

Only for measuring emissions up to 2 MHz removed from the band-edge the "delta" technique for Radiated
emissions was used.

Delta technique: The transmitter output was connected to the spectrum analyzer through a test fixture (radio
frequency coupling device associated with the dedicated antenna of the equipment under test)

Once the trace is stabilized, by the marker the emission at the band edge (or on the highest modulation
product outside of the band, if this level is greater than that at the band edge) was set.

The “n” by the marker-delta function and the marker-to-peak function the peak of the in-band emission was
selected. The marker-delta value displayed was compared with the limit specified in this Section
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MEASUREMENTS RESULTS (CONDUCTED)
Bluetooth EDR — Modulation GFSK 1Mbit/s
Band-edge compliance - Lower band edge
Peak Average
o | © L, BREU L. @ L. BRI N
m 10 1 10 Mayke:
o
< axn | — mxr |
m og ae.
@)
m
< 4
= Tk |-
E L UIC [FPRELLY PN VW MMAMUW”"M - 1
= B -
=
o 1) L
m ;j:rt 2.385 GHz 2 MHz/ Stop 2.405 GHz S’j;’rt 2.385 GHz 2 MHz/ Stop 2.405 GHz
g 5 ;
O PEAK
11} Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
Z (dBm) (dBm) (dB) (dBm) (dB)
5 +5.23 -53.87 59.10 -14.77 39.10
=
(@) AVERAGE
oy Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
2 (dBm) (dBm) (dB) (dBm) (dB)
o) +0.92 -64.31 65.23 -19.08 45.23
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A

Band-edge compliance - Higher band edge
Peak

*RBW 100 kHz Marker 2
*VBW 300 kHz

*Att 20 dB SWT 2.5 ms

*Att 20 dB

Average

*RBW 100 kHz
*VBW 10 Hz
SWT 18.5 s

Marker 2 [T1 ]

/ﬁ\ Ma. (f(v . L; “ 10 /*\ Marker| 1 [T1 . C:V “

- EMMMMMMMW ] /I

Nk
PEAK
Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
(dBm) (dBm) (dB) (dBm) (dB)
+6.64 -55.64 62.28 -13.36 42.28
AVERAGE
Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
(dBm) (dBm) (dB) (dBm) (dB)
+2.32 -66.20 68.52 -17.70 48.50
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Bluetooth EDR — Modulation m/4-DQPSK 2Mbit/s
Band-edge compliance - Lower band edge
Peak Average
@ , L ® ' T e L
g D1 -17.J18 daB ! \‘
2 H
o s b .
o i
< Al WW«'\NW\J\M’W
-] . |
(7p)
-
Z -90 o _s0 Fl
m Start 2.385 GHz 2 MHz/ Stop 2.405 GHz Start 2.385 GHz 2 MHz/ Stop 2.405 GHz
=
o PEAK
= Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
(@) (dBm) (dBm) (dB) (dBm) (dB)
8 +2.82 -50.75 53.57 -17.18 33.57
E AVERAGE
(@) Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
— (dBm) (dBm) (dB) (dBm) (dB)
|C_) -5.40 -61.83 56.43 -25.40 36.43
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Band-edge compliance - Higher band edge
Peak Average
® * Tmemm o ® B
o B O S I
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>- 1 —)15 oo 7 I( \l
g | J L\‘ﬂq B o1 25.4 4am: l 1
e L[ 4 | |
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m o fll . F1
F Start 2.477 GHz 2.3 MHz/ Stop 2.5 GHz Start 2.385 GHz 2 MHz/ Stop 2.405 GHz
i
=z PEAK
o Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
% (dBm) (dBm) (dB) (dBm) (dB)
(@) +4.30 -54.14 58.44 -15.70 38.44
(&)
1] AVERAGE
2 Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
5 (dBm) (dBm) (dB) (dBm) (dB)
— -5.40 -61.83 56.43 -25.40 36.43
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Bluetooth EDR — Modulation 8DPSK 3Mbit/s
Band-edge compliance - Lower band edge

® *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 51.23 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.399840000 GHz
10 Magker| 1 (1
2f 89 dBm
B Y2, SV

1 ek
mazn |

1
1 -17.11 gB I \‘

aB |

Center 2.395 GHz 2 MHZ/

Span 20 MHz

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 10 Hz -5.31 dBm
Ref 10 dBm *Att 20 dB SWT 16 s 2.402320000 GHz
10 Mafker| 2 [T1
-62169 dBm
30004 2 | EN
1
1 PK M
AXE
10, ( \
-2
1 51 a ” ‘\
-3
—a \
6 2 \
L ——
-8
Fl
-90
Center 2.395 GHz 2 MHZ/ Span 20 MHz

PEAK

Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin

(dBm) (dBm) (dB) (dBm) (dB)
+2.89 -51.23 5412 -17.11 34.12

AVERAGE

Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin

(dBm) (dBm) (dB) (dBm) (dB)
-5.31 -62.69 57.38 -25.31 37.38
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Band-edge compliance - Higher band edge
Peak Average
® Tmamoee L @ T e
f"‘\\ L g ) § o b
> N 1 7‘15.58 dB: \
m i Kﬁ 1 \rJ 01
2 N N
< VAR [
o / %“MWMMMWW /
(11} ] -
< o -7
-l
(/p} T w
F Start 2.477 GHz 2.3 MHz/ Stop 2.5 GHz Start 2.477 GHz 2.3 MHEZ/ Stop 2.5 GHz
i
=z PEAK
o Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
% (dBm) (dBm) (dB) (dBm) (dB)
(@) +4.42 -54.56 58.98 -15.58 38.98
(&)
1] AVERAGE
2 Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
5 (dBm) (dBm) (dB) (dBm) (dB)
p— -4.01 -65.38 61.37 -24.01 41.37
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Bluetooth EDR — Hopping mode
Band-edge compliance - Lower band edge
Peak Average
® T M @ Mo T T L
Al A el files B D e
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m start 2.385 GHz 2.5 MEZ/ Stop 2.41 GHz Start 2.385 GHz 2.5 MHZ/ Stop 2.41 GHz
P
o PEAK
= Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
(@) (dBm) (dBm) (dB) (dBm) (dB)
(u'j +3.93 -57.39 61.32 -16.07 41.32
E AVERAGE
(@) Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
— (dBm) (dBm) (dB) (dBm) (dB)
F_J -14.21 -68.88 54.67 -34.21 34.67
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Band-edge compliance - Higher band edge
Peak Average
@ T ® L e
A B B
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i
=z PEAK
o Measured peak Measured band edge A Peak/band edge Limit at PK power —20 dB = Margin
% (dBm) (dBm) (dB) (dBm) (dB)
(@) +6.33 -56.21 62.54 -13.67 42.54
(&)
1] AVERAGE
2 Measured Measured band edge A peak /band edge Limit at peak —20 dB Margin
5 (dBm) (dBm) (dB) (dBm) (dB)
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7.5 -20dB BANDWIDTH

TEST REQUIREMENT

Spectrum analyzer settings

Span Wide enough to capture the peak level of the emission
S=
8 Resolution bandwidth (RBW) 30 kHz
:; Video bandwidth (VBW) 100 kHz
o
8 Sweep time (SWT) AUTO
j Detector function Peak
fE Trace max hold
i
Att t
CZD enuator /
o Deviation to test procedure None
=
8 EUT operating condition #1 (EDR)
w Remark None
=
-
(@)
g TEST PROCEDURE
-
-} The transmitter output was connected to the spectrum analyzer through a temporary RF 50Q connector.
<< After trace stabilisation, the 2 marker shall be sets -20dB respect to the signal peak. The delta level between 2
% marker is the -20dB bandwidth.
<
=
LIMITS
[
o

None; for reporting purpose only

TEST RESULT

The EUT meets the requirements of sections 15.247 (a)
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MEASUREMENTS RESULTS
BLUETOOTH EDR — MODULATION GFSK 1MBIT/S
Channel Frequency Channel Bandwidth at -20dB Plot
(No.) (MHz) (kHz) (No.)

Low 2402 1040
Middle 2441 1040
High 2480 1050 3

Plot 1 Plot 2

® *REW 30 kHz Delta 3 [TL ] ® *RBW 30 kHz Delta 3 [T1 ]
*VBW 100 kHz ~20.47 dB *VBW 100 kEz 21.26 dB
Ref -12 dBm *Att 0 dB SWT 10 ms 440.000000000 kHz Ref -12 dBm ALt 0 dB SWT 10 ms 440.000000000 kHz
Marker| 1 [T1 Marker] 1 [T
-24}47 dBm L -21}28 dBm
i 2[-s0z030po0 cuz|EH B Z[aa1030poo onz|EH
f\f{,\ Delta p [T1 ] ’\/\F Delta P [T1
—20005 dm —20{14 dn
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® “RBW 30 kHz Delta 3 (T1 ]
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Ref -12 dBm “Att 0 dB SWT 10 ms 440.000000000 kEz
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-2 )
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BLUETOOTH EDR — MODULATION 1/4-DQPSK 2Mbit/s

Channel
(No.)

Low
Middle
High

Attt 0 dB

*RBW 30 kHz
“VBW 100 kHz
SWT 10 ms

Frequency

(MHz)

2402
2441
2480

Delta 3 [T1 ]
-20.11 dB
0.000000000 kHz

Marker| 1 [T1
-27}89 dBm

Za01780p00 oo |ES
Delta p [T1 ]
=19 dB

Toahaa
w

t Uagtam

~500[.000000p00 kHz

P
t,,—r/

Ll

*Att 0 dB

500 kHz/

“RBW 30 kHz
*VBW 100 kHz
SWT 10 ms

Span 5 MHz

Delta 3 [T1 ]
-21.30 dB
880.000000000 kHz

Marker| 1 [T1

Delta |

I N pA .
praxs] —500[.000000p00 k‘i:

ToF

/U

T\

3pB

F-11

Center 2.48 GHz

500 kHz/

Span 5 MHz

Test Report No. ARSP00101-01a

Channel Bandwidth at -20dB
(kHz)

1380
1390
1380

Plot 2

Ref -12 dBm *Att 0 dB

Plot
(No.)

*RBW 30 kHz  Delta 3 [Tl ]
*VBW 100 kHz -20.13 dB
SWT 10 ms 870.0000000 00 kHz

-24]88 dBm

Z|-aa0750po0 oz |EN

-520[.000000p00 kHz

ToF

k\l‘“\lum

11

Center 2.441 GHz
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BLUETOOTH EDR — MODULATION 8DPSK 3Mbit/s

Channel Frequency
(No.) (MHz)

Low 2402
Middle 2441
High 2480

® *REW 30 kHz
*VEBW 100 kHz

Ref -12 dBm *Att 0 4aB SWT 10 ms
1
o
- A4
' "»\ a20[.000000p00 kEZ

L (*u’\j‘/ ) P

Mook, A}/\/\M/ M\’\UH s A

11

Center 2.402 GHz 500 kHz/ Span 5 MHZ

Plot 3

® *RBW 30 kHz  Delta 3 [T1 ]
*VBW 100 kHz 20.38 dB
Ref -12 dBm *Att 0 dB SWT 10 ms 740.000000000 kHz
Marker[ 1 [T1

5187 dBm
Z[a79510poo cuz|EN

Delta P [T1
o v R T P
funca I o

630/.000000p00 kHZ

rA/\/"\JVV Y] \IU\\/‘A—\

VIPTINN

F-11

Center 2.48 GHz 500 kHz/ Span 5 MHz
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Channel Bandwidth at -20dB

(kHz)

1370
1380
1370

Plot 2

Ref -12 dBm *Att 0 dB

*RBW 30 kHz
*VBW 100 kHz
SWT 10 ms

Plot
(No.)

o

Z[-aa1050poo cuz|EM
Delta P [T1 ]
20l21 dp

810/.000000p00 kHz

11

Center 2.441 GHz
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7.6 CARRIER FREQUENCY SEPARATION
TEST REQUIREMENT
Spectrum analyzer settings
Span Wide enough to capture the peaks of two adjacent channels
S=
o Resolution bandwidth (RBW) 100 kHz
(@)
:: Video bandwidth (VBW) 300 kHz
o
(o) Sweep time (SWT) AUTO
m
j Detector function Peak
C|£ Trace Max hold
E Attenuator /
=
2 Deviation to test procedure None
g EUT operating condition #2 (Hopping mode)
(&)
L Remark None
=
-
(@)
g TEST PROCEDURE
'5 The transmitter output was connected to the spectrum analyzer through a temporary RF 50Q connector.
< Resolution bandwidth setting at 100kHz and the Video Bandwidth at 300kHz.
) Once the trace is stabilized, by the marker-delta function the separation between the peaks of the adjacent
= channels was determined.
<
-
= LIMITS
oc
225 kHz
TEST RESULT

The EUT meets the requirements of section 15.247 (a) (1)
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MEASUREMENTS RESULTS
BLUETOOTH EDR — HOPPING MODE
Channel Frequency Channel frequency Plot
(No.) (MHz) separation (No.)
(kHz)
= Low 2402 999.99
E Middle 2441 999.99
é High 2480 999.99
@)
&0 Plot 1 Plot 2
< e :
J o m A 20 2.5 m m A
2 = J B i
= BE Pl 4 ok s Fiasmn i AT
uZJ = o P / - Hﬂ/ ~ Wﬂ‘/ \‘Mm,«r”/
0 /M
= |
q
0 o
=
=
(@)
E OOOOOO / MHz . Center 2.441 GHz 300 kHz / MH
(@)
=8 Plot3
<< o
Q m SWT 2.5 ms  -999.999999999 kHz
w R A AN N
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V 3DB
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7.7 NUMBER OF HOPPING FREQUENCIES

TEST REQUIREMENT

Spectrum analyzer settings

Span Wide enough to capture the peaks of all channels
S=
g Resolution bandwidth (RBW) 100 kHz
=8  Video bandwidth (VBW) 300 kHz
o
(@) Sweep time (SWT) AUTO
m
j Detector function Peak
fﬂ Trace Max hold
<
1T] Attenuator /
=
2 Deviation to test procedure None
=
(@) EUT operating condition #2 (Hopping mode)
(&)
L Remark None
=
-
(@)
= TEST PROCEDURE
(@)
'5 The transmitter output was connected to the spectrum analyzer through a temporary RF 50Q connector.
< Resolution bandwidth setting at 100kHz and the Video Bandwidth at 300kHz.
(o) Once the trace is stabilized, by the marker-delta function the separation between the first peak and the last
= peak.
Lﬁ The spectrum was broken in two plots to show all the hopping channels.
[
=
o LIMITS

At least 15 hopping channels

TEST RESULT

The EUT meets the requirements of section 15.247 (a) (1) (iii)
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MEASUREMENTS RESULTS
BLUETOOTH EDR - HOPPING MODE

Channel Frequency N° of Hopping Channel Plot
(No.) (MHz) (No.)
All channel 2402+-2480 79
Low to Middle 2402+2440 39
Middle to High 2441+2480 40 3
Plot 1
s
Plot 2 Plot 3
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7.8 TIME OCCUPANCY (DWELL TIME)

TEST REQUIREMENT

Spectrum analyzer settings

Span Zero span, centred on a hopping channel
S=
g Resolution bandwidth (RBW) 1 MHz (single packet) / 100 kHz (n° of packets)
|<_I Video bandwidth (VBW) 3 MHz (single packet) / 300 kHz (n° of packets)
o
8 Sweep time (SWT) AUTO (single packet) / 5s. (n° of packets)
j Detector function Peak
fﬂ Trace Max hold
<
I.IZJ Attenuator /
O Deviation to test procedure None
=
8 EUT operating condition #2 (Hopping mode)
L Remark None
>
o
g TEST PROCEDURE
'5 The transmitter output was connected to the spectrum analyzer through a temporary RF 50Q connector.
< Resolution bandwidth setting at 1MHz and the Video Bandwidth at 3MHz.
(o) The average time of occupancy is obtained by measuring first the dwell time of a single packet (DH1, DH3
p and DH5 packet) with the delta marker function, using a zero span centered on a hopping channel and
Lﬁ counting then the number of hops per channel in a 31.6s period (0.4s times the number of hopping channels).
[
=
o LIMITS

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

TEST RESULT

The EUT meets the requirements of section 15.247 (a) (1) (iii)
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MEASUREMENTS RESULTS
BLUETOOTH EDR — HOPPING MODE
Channel Packet type Packet duration | N° of Hops x Average Limit Plot (No.)
(No.) (ms) Channel in a time of (ms)
31.6s period = occupancy
(ms)
Middle channel DH1 0.39743 316 125.58 400 12
Middle channel DH3 1.66666 177 294.99 400 3+4
Middle channel DH5 2.91025 114 331.76 400 5+6
Plot 1 (DH1 packet) Plot 2 (DH1 packet) — N° of packets in 5s. (50 hops)
L |~} L l'lL
- S S S o .
T e YO0 FRRVON NTIS SRV WY i L FURUNER YR N LA
Plot 3 (DH3 packet) Plot 4 (DH3 packet) — N° of packets in 5s. (28 hops)
= B
e ' e
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Plot 5 (DH5 packet) Plot 6 (DH5 packet) — N° of packets in 5s. (18 hops)

RBW 1 Mz Marker ) REW 100 Kz
“vBW 3 MHz 126 ar “vBM 300 kiz
Ref 20 dBm ‘At 20 as swT ams  3.750000 m ) Rer 20 aBm ‘At 20 as SWT 5 s
20
L = L, o
1 e 1ex
wass R asn
W
T -
3D] 3
- Ac e
WW bl ‘L.] nunmll )Aan Alu".\. Jn i Ai.llum
o \ - 4
50
c 241
Center 2.441 GHz 400 ps/ Center 2.441 GHz 500 ms/
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7.9 MAXIMUM PEAK OUTPUT POWER (DE FACTO EIRP)

TEST REQUIREMENT

Spectrum analyzer settings

Resolution bandwidth (RBW) 3 MHz
Video bandwidth (VBW) 10 MHz
Sweep time (SWT) 2,5ms
Detector function Peak
Trace max hold
Test distance /

EUT operating condition #1 (EDR)
Remark none
TEST PROCEDURE

Conducted measurements:

The transmitter output was connected to the spectrum analyzer through a temporary RF 50Q connector type
SMA.

Radiated measurements:

As the EUT is supplied with a dedicated antenna, the effective radiated power is measured in a 3 m anechoic
chamber with the substitution antenna method.

The field strength levels shall be converted to equivalent conducted power levels for comparison to the
applicable output power limit refer to KDB 412172.

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY

LIMITS

0.125 Watt (21dBm) = (EDR)

TEST RESULT

The EUT meets the requirements of sections 15.247 (b) (1)
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MEASUREMENTS RESULTS (CONDUCTED)
BLUETOOTH EDR — MODULATION GFSK 1Mbit/s
Channel Frequency Output Power Limit Plot
(No.) (MHz) (dBm) (dBm) (No.)
Low 2402 +7.44 +21 1
Middle 2441 +8.17 +21 2
High 2480 +8.57 +21 3

Plot 2
: [T17].44 dBm ®

Plot 1
® *RBW 3 MHz Marker
*VBW 10 MHz

“RBW 3 MHz Marker 1 [T1 ]

*VBW 10 MHz 8.17 dBm
Ref 10 dBm *ALt 20 dB . SWT 2.5 ms 2.401860000 GHz Ref 10 dBm *ALt 20 daB 1 SWT 2.5 ms 2.440920000 GHz
= =
1 K \ o / \
wnxn ax
' Lo
-
oo 50
Center 2.402 GHz 1 MHz/ Span 10 MHz Center 2.441 GHz 1 MHz/ Span 10 MHz

Plot 3
® e el

Marker 1 [T1 ]

8.57 dBm
2.479820000 GHz
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BLUETOOTH EDR — MODULATION m/4-DQPSK 2Mbit/s
Channel Frequency Output Power Limit Plot
(No.) (MHz) (dBm) (dBm) (No.)

Low 2402 +4.69 +21 1
Middle 2441 +5.54 +21 2
High 2480 +6.25 +21 3

Plot 1 Plot 2

® *RBW 3 MHz Marker 1 [T1 ] ® *RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz 4.69 *VBW 10 MHz 5.54 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.401840000 Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.439880000 GHz
1
I ; I
[ — =t | -f—’q\
L o L o

1 Ex 1 Ex \
nen e

L. L.

—1 1
o o
—7 7
-8 8
o o
Center 2.402 GHz 1 MEZ/ Span 10 MHz Center 2.43976 GHz 1 MHZ/ Span 10 MHz

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY

® *RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz 6.25 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.479780000 GHz
10 T
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Center 2.48 GHz 1 MHz/ Span 10 MHz
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BLUETOOTH EDR — MODULATION 8DPSK 3Mbit/s
Channel Frequency Output Power Limit Plot
(No.) (MHz) (dBm) (dBm) (No.)

Low 2402 +6.95 +21 1
Middle 2441 +7.68 +21 2
High 2480 +8.14 +21 3

Plot 1 Plot 2

® *RBW 3 MHz Marker 1 [T1 ] ® *RBW 3 MHz Marker [Tl 1
*VBW 10 MHz 6.95 dBm *VBW 10 MHz 7.68 dBm
Ref 10 dBm *Att 20 dB SWT 2.5 ms 2.402040000 GHz Ref 10 dBm *Att 20 dB . SWT 2.5 ms 2.441040000 GHz
10 ] 10 I —
[ A ] 2 |
1 EK \ 1 PK / \
unxn wazn
L. -
v =5
. .
=)
so —s0
Center 2.402 GHz 1 MHz/ Span 10 MHz Center 2.441 GHz 1 MHzZ/ Span 10 MHz

Plot 3

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY

® *RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz 8.14 dBm
Ref 10 dBm *Att 20 dB 1 SWT 2.5 ms 2.479940000 GHz
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50
Center 2.48 GHz 1 MHz/ Span 10 MHz
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MEASUREMENTS RESULTS (RADIATED)

BLUETOOTH EDR — MODULATION GFSK 1Mbit/s
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Channel Frequency Rac:ialgd O‘;J_lpul Po)wer Caécluéall)ed Limit
> (dBuV/m) (dBm) (dBm)
o
(@) Low 2402 90.39 -4.84 21
-
< Middle 2441 92.66 -2.57 21
oc
(@] High 2480 92.35 -2.88 21
m
<
; BLUETOOTH EDR — MODULATION m/4-DQPSK 2Mbit/s
E Channel Frequency Radiated Output Power Calculated Limit
CZD (dBuV/m) (dBm) (dBm)
% Low 2402 90.88 -4.35 21
(@) Middle 2441 93.09 -2.14 21
8 High 2480 93.20 -2.03 21
=
=
(ED BLUETOOTH EDR — MODULATION 8DPSK 3Mbit/s
(@) Channel Frequency Radiated Output Power Calculated Limit
= N (at 3m. distance) E.LR.P
S (No.) (MHz) (dBm)
< (dBuV/m) (dBm)

% Low 2402 90.97 -4.26 21
< Middle 2441 93.46 -1.77 21
'I-'_-' High 2480 93.85 1.38 21
|_
oc
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7.10 RF EXPOSURE EVALUATION

TEST REQUIREMENT

Systems operating under the provisions of this section shall be operated in a manner that ensures that the
public is not exposed to radio frequency energy levels in excess of the Commission's guidelines §
1.1307(b)(1).

EUT classification (fixed, mobile or
portable devices)

LIMITS According to § 2.1093 of this Chapter, by means of the following
guidelines: OET Mobile and Portable Devices RF Exposure Procedures
and Equipment Authorization Policies (447498 D01 General RF Exposure
Guidance v05r02)

Portable according to § 2.1093(b) of this Chapter

SAR Test Exclusion Thresholds for 100 MHz — 6 GHz and < 50 mm
447498 D01 General RF Exposure Guidance v05r02 — Appendix A

MHz 5 10 15 20 25 mm
150 39 77 116 155 194

300 27 55 82 110 137

450 22 45 67 89 112

835 16 33 49 66 82

900 16 32 47 63 79

SAR Test
1500 12 24 37 49 61 Exclusion
1900 11 22 33 44 54 Threshold
(mW)

2450 10 19 29 38 48
3600 8 16 24 32 40
5200 7 13 20 26 33
5400 6 13 19 26 32
5800 6 12 19 25 31

RTTE AND AUTOMOTIVE COMPONENTS LABORATORY

The test separation distances > 5 mm is applied to determine SAR test exclusion.
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SAR Test Exclusion Thresholds for 100 MHz — 6 GHz and < 50 mm
447498 D01 General RF Exposure Guidance v05r02 § 4.3
Measured
Channel AT Radiated power E.LLR.P. Distance
i max. p 0 T s ef
No. (MHz) (at 3 m distance) e %y Froa] Limits
(dBuV/m) (mW) (mm)
<3.0for1-g
head SAR
Lowest 2402 90.97 0.37 5 0.114 or
<7.5for 10-g
extremity SAR

Max level measured in this test condition: Bluetooth EDR — Modulation 8DPSK 3Mbit/s

Measured
Channel Frequency Radiated power E.LLR.P. Distance
t 3 m dist max. power (M) L.
No. (Hg (SO ASEned min fosaniefrmy 08 | Limite
(dBuV/m) (mW) (mm)
<3.0for1-g
head SAR
Middle 2440 93.46 0.66 5 0.206 or
<7.5for 10-g
extremity SAR

Max level measured in this test condition: Bluetooth EDR — Modulation 8DPSK 3Mbit/s

Measured
Channel T Radiated power E.LLR.P. Distance
i moax. power [mi) | orf
No. (MHz) (ot 3 m distance) *g :'i.stm:rs'":r:’.r:’.f," o f':EE'I] Limits
(dBuV/m) (mW) (mm)
<3.0for1-g
head SAR
Highest 2480 93.85 0.72 5 0.226 or
<7.5for 10-g
extremity SAR
Max level measured in this test condition: Bluetooth EDR — Modulation 8DPSK 3Mbit/s
TEST RESULT
This value is less than the low threshold limit. No SAR test is required.
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8. MEASUREMENTS AND TESTS UNCERTAINTY

Unless otherwise stated the uncertainties for the tests and measurements are evaluated in according to IMQ

Operational Instruction 10-LAB-001 and 10-LAB-004. and requirement of NIST Technical Note 1297 and NIS
81: 1994 “The Treatment of Uncertainty in EMC Measurements”

The expanded uncertainty was calculated for all measurements and tests listed in this test report according to
CISPR 16-4-2 “Specification for radio disturbance and immunity measuring apparatus and methods — Part 4-

>= 2: Uncertainty in EMC Measurements*®, with UKAS document LAB 34 and is documented in the quality system
g accordance to ISO/IEC 17025. Furthermore, component and process variability of devices similar to that
= tested may result in additional deviation. The manufacturer has the sole responsibility of continued
< compliance of the device
(0’ Internal Procedure PI-037 ensures that the requirements for traceability of calibrations, of all test equipment
8 requiring calibration, and calibration intervals are met.
< . Degree
-l Methods/Standard Parameter Expanc!ed Unit cenehbnse  COEEG of
Uncertainty level Factor
(7)) freedom
=
z g’f ?gge&ozr 247 dB 95% 2,00 25
P
o) (o deteater 2,61 dB 95% 2,00 26
o . -
= Continuous QP detector using %
(@) disturbance Voltage Probe 2:45 dB 95% 2,00 26
o QP detector using o
L|>J ISN 3,15 dB 95% 2,00 > 60
= QFC) detector using 2,15 dB 95% 2,00 35
o urrent Probe
= QP detector
(@) (30 MHz - 100 4,33 dB 95% 2,00 > 60
oy MHz) H polarization
= QP detector
< (30 MHz - 100 4,22 dB 95% 2,00 > 60
o MHz) V polarization
<Zt QP detector
W (100 MHz - 200 3,40 dB 95% 2,00 > 60
- MHz) H polarization
= QP detector
o Radiated (100 MHz - 200 4,76 dB 95% 2,00 > 60
disturbance MHz) V polarization
QP detector
(200 MHz - 1000 3,91 dB 95% 2,00 > 60
MHz) H polarization
QP detector
(200 MHz - 1000 3,82 dB 95% 2,00 > 60
MHz) V polarization
P1 ‘_jgtéﬂgr 4,77 dB 95% 2,00 > 60
g Jotector 5,14 dB 95% 2,00 > 60
N
Q
(&)
(&)
L
L
=
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9. LIST OF MEASURING EQUIPMENT AND CALIBRATION

IMQ Serial Cal. Calibration
Number Instrument Manufacturer Type Last Cal. Period. Company
P01709 Shielded semi-anechoic
. chamber SIDT / 03-15 24 IMQ
g P02486 Turntable controller unit | FRANKONIA FCTAMO1 / / /
= P02488 Mast antenna FRANKONIA FAM4 / / /
x 0515 12 Hohded
(@) S05562 EMI Receiver ROHDE & SCHWARZ | ESU 8 Schwarz
2 S03511 Log antenna ARA LPB-2520/1 05-15 36 NPL
- S03463 Horn Antenna SCHWARZBECK BBHA 9120D 12-14 36 NPL
(|£ S04272 Horn antenna SCHWARZBECK BBHA 9120D 07-14 36 NPL
< S03668 Horn antenna SCHWARZBECK BBHA 9170 08-13 36 Liberty Labs
1T
g S03724 Horn antenna SCHWARZBECK BBHA 9170 08-13 36 Liberty Labs
o 0215 12 Rohde &
= S03629 Spectrum Analyzer Rohde & Schwarz FSP40 Schwarz
8 S03542 Preamplifier Hewlett Packard HP 8449B 06-13 24 IMQ
L S06762 Preamplifier SCHWARZBECK BBV 9745 11-14 12 IMQ
E W-00199/E ' Software ROHDE & SCHWARZ  EMC32 Ver.6.30 |/ / /
(ED H-00165  PC / / / / /
(@)
-
2 END OF TEST REPORT
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