CETECOM ICT Services
consuiting - tasting - certification =

TEST REPORT ——
Ico unil A || DAKKS
Test report no.: 1-4254/12-04-06 DPLLIOTEOLY

Testing laboratory Applicant

CETECOM ICT Services GmbH Sony Ericsson Mobile Communications AB

Untertuerkheimer Strasse 6— 10 Nya Vattentomet

66117 Saarbruscken  Germany 22188 Lund / SWEDEN

Phone: +49681598-0 Phone:  +46 46 19 2000

Fax: + 43 681 5 98 - 9075 Fax: *‘Eﬁ 46 1?‘32 95

Internet:  hitp:iwww.cetecom.com Contact: Hakan Sjoberg :

e-mail:  icti@cetecom.com e-mail:  hakan.sjobera@sonyericsson.com

Accredited Testing Laboratory:

The testing laboratory (area of testing) is accredited
according to DIN EN ISQVIEC 17025 (2005) by the
Deutsche Akkrediierungsstelle GmbH (DAKKS)

The accreditation is valid for the scope of testing
procedures as stated in the accreditation certificate with
the registration number: D-PL-12076-01-01

Area of Testing: Radio/Satellite Communications

Phong:  +46 46 19 35 59

Manufacturer

Sony Ericsson Mobile Communications AB

Mya Vattentornet
22188 Lund / SWEDEN

Test standard/s

Title 47 of the Code of Federal Regulations; Chapter |
Part 15 - Radio frequency devices

Spectrum Management and Telecommunications - Radio Standards Specification
Low-power Licence-exempt Radiocommunication Devices (All Frequency Bands),

47 CFR Part 15

RSS - 210 Issue 8

Category | Equipment

For further applied test standards please refer to section 3 of this test report.

Test Item

GSM Mobile Phone 850/900/1800/1900; GPRS/EGPRS; UMTS FDDI/FDDIVFDDV; HSPA;
LTE Band 4/17; BT EDR; WLAN big/n; ANT+; GPS; HDMI; RFID

Kind of test item:

Model name: AAL-8880001-BV

FCC ID; PYTABB80001

IC: 4170B-ABBB0001

Frequency [MHz]: ISM band 2400.00 — 2483.50 MHz
Technology tested: EBluetooth®

Antanna: Integrated antenna

FPower Supply: 3.7V DC by Li-Polymer battery

Temperature Range: -20°C to +55 °C

Test report authorised:

7 el
e 'w/l.// C_I_-'_;F c_:{-fr“.\‘f_,—’

Test performed:

M. LJeSll

2012-01-31  Marcd Bertoling 2012-01-31  Meheza Walla
Testing Manager Expert
2012-01-31 Page 1 of 93



Test report no.: 1-4254/12-04-06 C%COWMTM

1 Table of contents

B I =10 (=T o1 oo g (= o 2

PN € 1= 1= 1IN o) (o g 43T 1o T o 3

2.1 Notes and diSCIAIMEN .......ccceiiieriremiir i s e s e e s m e e annnanenan 3

2.2  Application details.........cccriiimiiinrirr e ———————————————— 3

R T I - A= = g o F= o 3

N = 1= A= L ] o o3 =T o | . 4

L == ) (T ¢ 1 4

6 Test laboratories SUb-CONTracted .........ccccvivmiiiiisrirni s 4

7 Summary of MeasuUremMeNt FESUILS .......cccciiciiiiisiiiiircr s s s s s m s e mn e 5

8 RF measurement teSHiNg......cccciiririmririimririiess s s s e e 6

8.1 (D T=E=T o g o1 00 g T o) =TT =T T o 6

8.1.1 Radiated MEaSUIEMENTS....cooi ettt e e e e e e e e e e e e e e e e e e e e annnreeeaaaeeaans 6

8.1.2 (070 Lo (U103 (=T M= T= T UL =Ta LT o SRR 7

8.2  Additional COMMENLES ......ciccciririririr it s e s s e s e e m e e a e e e am e e e R e 7

8.3 RSP100 test report cover sheet / performance test data .........ccccrrivicmiiiircnncccc e 8

9 Measurement reSUIES........cucciiiiiiit e n e 9

L= 0 T 4 =1 3T T= e - 1] 9

9.2  Power Spectral deNSity ........cccrirremriiiresrinismsr s s s s s s s 10

9.3  Carrier freqUENCY SEPAratioN .......ccuceiriicmiiisniiss s s s ses s e sansassmssams e s ans samnaasann s mn e sas 11

9.4 Number of hopping CRANNEIS.......ooiiiiiei e e 13

9.5 Time of occupancy (AWell timMe) ......coccccmriiiremriiirr s s e 15

9.6 Spectrum bandwidth of a FHSS system — 20 dB bandwidth .........c.cccooomiieiinicincinincsnncenriennnes 16

9.7  MaxXimum OURPUL POWET ......cumiiiiiemniiiismnsisssemssisssams s s ssams s sassmms s smms e smm e s e mme s e mm e s e amme e e amm e n e amnn s 22

9.8 Band edge compliance conNAUCEEd .........ccceccmriiirecmriiirsnrinr s 29

9.9 Band edge compliance radiated ............cccureminssmmirsmnnsrmns s ———————— 36

9.10 TX spurious emissSions CONAUCTE ........ccccciiiirimiiiiirr s s s s 43

9.11 TX spurious emissions radiated..........c.ccceciiiirssnininssr i ———— 51

9.12 RX spurious emissions radiated ..........cccccriimiiiinniinnrrr s —————— 65

9.13 TX spurious emissions radiated < 30 MHz.........cccooooiiiiimiiniimr s s e 70

9.14 TX spurious emissions conducted < 30 MHz.........cccciiiiimiiniimr s s 72

10 Test equipment and ancillaries used for 1@StS......ccuurrriirrrnnsrrrrr e ——— 75

11 L0 L= =T - ] T 76

Annex A Photographs of the test SEtUP ....ccccciiriiiirin s 77

Annex B External photographs of the EUT........ciimimnimrmns s s sssss s ssmses 79

Annex C Internal photographs of the EUT ... s s ssess s ssmss s ssmnns 83

Annex D [ T T 114 0= o 3T =] o] 92

Annex E Further information..........oceiminin s s e s 92

Annex F Accreditation Certificate ..........cccuvrmrircmnnrinr e —————————— 93
2012-01-31 Page 2 of 93
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2 General information

2.1 Notes and disclaimer

The test results of this test report relate exclusively to the test item specified in this test report. CETECOM ICT
Services GmbH does not assume responsibility for any conclusions and generalizations drawn from the test
results with regard to other specimens or samples of the type of the equipment represented by the test item.
The test report may only be reproduced or published in full. Reproduction or publication of extracts from the
report requires the prior written approval of CETECOM ICT Services GmbH.

The testing service provided by CETECOM ICT Services GmbH has been rendered under the current "General
Terms and Conditions for CETECOM ICT Services GmbH".

CETECOM ICT Services GmbH will not be liable for any loss or damage resulting from false, inaccurate,
inappropriate or incomplete product information provided by the customer.

Under no circumstances does the CETECOM ICT Services GmbH test report include any endorsement or
warranty regarding the functionality, quality or performance of any other product or service provided.

Under no circumstances does the CETECOM ICT Services GmbH test report include or imply any product or
service warranties from CETECOM ICT Services GmbH, including, without limitation, any implied warranties of
merchantability, fitness for purpose, or non-infringement, all of which are expressly disclaimed by CETECOM
ICT Services GmbH.

All rights and remedies regarding vendor’s products and services for which CETECOM ICT Services GmbH has
prepared this test report shall be provided by the party offering such products or services and not by CETECOM
ICT Services GmbH.

In no case this test report can be considered as a Letter of Approval.

This test report is electronically signed and valid without handwritten signature. For verification of the
electronical signatures, the public keys can be requested at the testing laboratory.

2.2 Application details

Date of receipt of order: 2012-01-10
Date of receipt of test item: 2012-01-16
Start of test: 2012-01-16
End of test: 2012-01-27
Person(s) present during the test: -/-

3 Test standard/s
Test standard Date Test standard description

47 CFR Part 15 2010-10 Title 47 of the Code of Federal Regulations; Chapter |
Part 15 - Radio frequency devices

RSS - 210 Issue 8 2010-12 Spectrum Management and Telecommunications - Radio
Standards Specification
Low-power Licence-exempt Radiocommunication Devices (All
Frequency Bands): Category | Equipment
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Test report no.: 1-4254/12-04-06

CETECOM™

4 Test environment

Temperature:

Relative humidity content:

Barometric pressure:

Power supply:

5 Test item

Thom +22 °C during room temperature tests
T max +55 °C during high temperature tests
Tmin -20 °C during low temperature tests

54 %
not relevant for this kind of testing
Viom 3.7 V  DC by Li-Polymer battery

Vimax 41V
Voin 34V

Kind of test item

GSM Mobile Phone 850/900/1800/1900; GPRS/EGPRS; UMTS
FDDI/FDDII/FDDV; HSPA; LTE Band 4/17; BT EDR; WLAN b/g/n; ANT+; GPS;
HDMI; RFID

Type identification

AAL-8880001-BV

S/N serial number

Rad. CB5A1JE2RG, CB5A1JE2SJ
Cond. CB5A1JE2NY, CB5A1JE2SA

HW hardware status

AP2

SW software status

6.0.C.0.257, 6.0.C.0.243
s_atp_aoba_0_0 22

Frequency band [MHz]

ISM band 2400.00 — 2483.50 MHz

Type of radio transmission
Use of frequency spectrum

FHSS

Type of modulation

GFSK, Pi/4 DQPSK, 8DPSK

Number of channels

79

Antenna

Integrated antenna

Power supply

3.7 V DC by Li-Polymer battery

Temperature range

-20°C to +55°C

6 Test laboratories sub-contracted

None

2012-01-31
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Test report no.: 1-4254/12-04-06

CETECOM

7  Summary of measurement results

X No deviations from the technical specifications were ascertained
] There were deviations from the technical specifications ascertained
TC Identifier Description Verdict Date Remark
. CFR Part 15
RF-Testing RSS 210, Issue 8, Annex 8 Passed 2012-01-31 -/-
Test Power
specification Test case ng:,.':ﬁ:?;:;e source Mode Pass | Fail NA NP Remark
clause voltages
§15.247(b)(4)
RSS 210/ Antenna gain Nominal Nominal GFSK X O O O complies
A8.4(2)
§15.247(¢) GFSK .
Rss210/ | Powersbectidl | nomingi | Nominal | PiaDQPSK | O | O | ® | O | Notappicable for
A8.2(b) ¥ 8 DPSK :
§15.247(a)(1) Carrier
RSS 210/ frequency Nominal Nominal GFSK X O O O complies
A8.1(b) separation
§15.247(a)(1) Number of
RSS 210/ hopping Nominal Nominal GFSK X O O O complies
A8.1(d) channels
§15'2(‘i'“7)(a)(1) Time of GFSK
RSS 210/ occupancy Nominal Nominal Pi/4 DQPSK X [ [ [ complies
AB.3(1) (dwell time) 8 DPSK
§15.247(a)(1) |  SPectrm GFSK X |O| 0| O
RSS 210/ FHSS system Nominal Nominal | Pi/4 DQPSK X O O O complies
AB.2(a) 20dB bandwidth 8 DPSK KX | O} oo
§15.247(b)(1) . GFSK X O O L]
RSS-210/ Max'mgwef”tp“t Nominal Nominal | PiaDaPSK | ® | O | O | O complies
A8.4(2) P 8 DPSK X | | O
§15.247(d) Band edge GFSK X O L] L]
RSS-210/ A8.5 compliance Nominal Nominal | Pi/4 DQPSK X O O O complies
: conducted 8 DPSK X O O O
§15.205 Band edge GFSK X ] ] ]
RSS-210/ A8.5 compliance Nominal Nominal | Pi/4 DQPSK X O O O complies
: radiated 8 DPSK X O | [l
TX spurious GFSK X ] ] ]
§15.247(d) emissions Nominal Nominal | Pi/4 DQPSK | X O O O complies
RSS-210/A8.5 conducted 8 DPSK X O O [l
§15.247(d) TX spurious
: emissions Nominal Nominal 8 DPSK complies
RSS210/A85 |  ‘radiated ' ' Db -
§15.109 RX spurious
: emissions Nominal Nominal /- X O O O complies
REEHERT, radiated
TX spurious
§15.209(a) emissions . . .
e radiated Nominal Nominal GFSK X O O O complies
< 30 MHz
Conducted
§15.107(a) emissions Nominal Nominal GFSK X [ [ [ complies
< 30 MHz

Note: NA = Not Applicable; NP = Not Performed

2012-01-31
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Test report no.: 1-4254/12-04-06 C%COWMTM

8 RF measurement testing
8.1 Description of test setup

8.1.1 Radiated measurements

The radiated measurements are performed in vertical and horizontal plane in the frequency range from 9 kHz to
25 GHz in semi-anechoic chambers. The EUT is positioned on a non-conductive support with a height of 0.80 m
above a conductive ground plane that covers the whole chamber. The receiving antennas are confirmed with
specifications ANSI C63.2-1996 clause 15 and ANSI C63.4-2003 clause 4.1.5. These antennas can be moved
over the height range between 1.0 m and 4.0 m in order to search for maximum field strength emitted from EUT.
The measurement distances between EUT and receiving antennas are indicated in the test setups for the
various frequency ranges. For each measurement, the EUT is rotated in all three axes until the maximum field
strength is received. The wanted and unwanted emissions are received by spectrum analysers where the
detector modes and resolution bandwidths over various frequency ranges are set according to requirement
ANSI C63-4-2003 clause 4.2.

Antennas are confirmed with ANSI C63.2-1996 item 15.

Semi anechoic chamber

Turntable 3m _&¥F
Tower 1-4m Height
receiving antenna

11|
T R

Power
supply

EUT
— 10m
0
(=]
P
_‘D]_‘ Sucoflex
= cable
0,8 m Height
“ 1 -4 m Height
F
Non-conductive table — Non-conductive table
0,1m Height 0,8m Height
Picture 1: Diagram radiated measurements
9 kHz - 30 MHz: active loop antenna
30 MHz — 1 GHz: tri-log antenna

> 1 GHz: horn antenna

All measurements are done in accordance with the Filing and Measurement Guidelines for Frequency Hopping
Spread Spectrum Systems DA 00-705 and Appendix A “BLUETOOTH® APPROVALS”

The EUT is powered by an external power supply with nominal voltage. The signalling is performed from outside
the chamber with a signalling unit (CMU200 or other) by air link using signalling antenna.
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8.1.2 Conducted measurements

The EUT’s RF signal is coupled out by the antenna connector which is supplied by the manufacturer. The signal
is first 10dB attenuated before it is power divided (~6dB loss per branch). One of the signal paths is connected
to the communication base Station (CMU200 or other), the other one is connected to the spectrum analyzer.
The specific losses for both signal paths are first checked within a calibration. The measurement readings on
the signalling unit/spectrum analyzer are corrected by the specific test set-up loss. The attenuator, power
divider, signalling unit and the spectrum analyzer are impedance matched on 50 Ohm.

equipment uncer test

€ D> B € D>

— N
antenna altenualor
cOnnactor
power
Connecton

| m - z pewer supply

Picture 2: Diagram conducted measurements

signalling unit

8.2 Additional comments

The Bluetooth® word mark and logos are owned by the Bluetooth SIG Inc. and any use of such marks by
Cetecom ICT Services GmbH is under license.

Reference documents: None

Special test descriptions: None

Configuration descriptions: TX tests: were performed with x-DH5 packets and static PRBS pattern
payload.

RX/Standby tests: BT test mode enabled, scan enabled, TX Idle

Test mode: X Bluetooth Test mode loop back enabled
(EUT is controlled over CBT/CMU)

L] Special software is used.
EUT is transmitting pseudo random data by itself
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Test report no.: 1-4254/12-04-06 GLE-QM g

8.3 RSP100 test report cover sheet / performance test data

Test report number A 1-4254/12-04-06
Equipment model number : AAL-8B80001-BV
Certification number ] 4170B-AB880001
Sony Ericsson Mobile Communications AB =]
Manufacturer (complete address) i Mya Vattentornet
22188 Lund /| SWEDEN
Tested to radio standards specification no. H RSS 210, Issue 8, Annex 8
Open area test site IC No. H IC 3462C-1
3 ISM band 2400 MHz to 2483.5 MHz
Rreflsney rante : (lowest channel 2402 MHz, highest channel 2480 MHz)
Cond.: 527 mW (GFSK modulation)
EIRP: 2.94 mW (GFSK modulation)
y Cond.: 4.81 mW (Pi/l4-DQPSK modulation)
RE-power MWE(max) ' EIRP: 277mW  (Pi4-DOPSK modulation)
Cond.: 541 mW (8DPSK modulation)
EIRP: 3.08 mW {BDPSK modulation)
056 (GFSK modulation)
Occupied bandwidth {99%-BW) [kHz] 3 1335 (Pi/4-DQPSK modulation)
1335 (BDPSK modulation)
FHSS technology with GFSK, Pi/4 DQPSK and 8 DPSK
Type of modulation T & 3 |
956KFXD (GFSK modulation)
Emission designator (TRC-43) : 1M34GXD (Pi/4-DQPSK modulation)
1M34GXD (BDP3SK modulation) |
Integrated antenna — for more information, please take
ARLEADRA eIl on a look at the annex — internal photos of the EUT.
Transmitter spurious {worst case) [pVfm @ 3m]: 177 (noise floor)
Receiver spurious (worst case) [pVim @ 3m]: 177 (noise floor)
ATTESTATION:

DECLARATION OF COMPLIANCE:

| attest that the testing was performed or supervised by me; that the test measurements were made in
accordance with the above-mentioned Industry Canada standard(s); and that the equipment identified in this
application has been subjected to all the applicable test conditions specified in the Industry Canada standards
and all of the requirements of the standard have been met.

Laboratory manager:

2012-01-31 Meheza Walla ﬂ/(l m“%

Date Mame Signature
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Test report no.: 1-4254/12-04-06

9 Measurement results

9.1 Antenna gain

Measurement:

The antenna gain of the complete system is calculated by the difference of radiated power in EIRP and the

conducted power of the module. For normal Bluetooth® devices, the GFSK modulation is used.

Measurement parameters:

Measurement parameter

Detector: Peak
Sweep time: Auto
Video bandwidth: 3 MHz
Resolution bandwidth: 3 MHz
Span: 5 MHz
Trace-Mode: Max hold

CETECOM

Limits:
FCC IC
CFR Part 15.247 (b)(4) RSS 210, Issue 8, A 8.4(2)
Antenna Gain
6 dBi
Results:
lowest middle highest
e Vrom channel channel channel
2402 MHz 2441 MHz 2480 MHz
Conducted power [dBm]
Measured with GFSK modulation 7.08 /.22 5.98
Radiated power [dBm]
Measured with GFSK modulation 4.68 4.08 4.23
Gain [dBi]
Calculated -2.40 -3.14 -1.75

Result: The result of the measurement is passed.
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Test report no.: 1-4254/12-04-06 CWMTM

9.2 Power spectral density

Description:

Measurement of the power spectral density of a digital modulated system. This requirement is only valid for
digitally modulated systems without hopping functionality.

Measurement:
Measurement parameter

Detector: Peak

Sweep time: 500 s

Video bandwidth: 3 kHz

Resolution bandwidth: 3 kHz

Span: 150 kHz

Trace-Mode: Max Hold
Limits:

FCC IC
CFR Part 15.247 (e) RSS 210, Issue 8, A 8.2(b)

Power Spectral Density

For digitally modulated systems the transmitter power spectral density conducted from the transmitter to the antenna
shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission or over 1.0
second if the transmission exceeds 1.0-second duration.

Results:

Modulation Power spectral density [dBm/3kHz]
Frequency 2412 MHz | 2437 MHz | 2462 MHz
GFSK
. . '
Pi/4 DQPSK Not required for hopping systems!
8DPSK
Measurement uncertainty +1.5dB
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9.3 Carrier frequency separation

Description:

Measurement of the carrier frequency separation of a hopping system. The carrier frequency separation is
constant for all modulation-modes. We use GFSK-modulation to show compliance. EUT in hopping mode.

Measurement:
Measurement parameter

Detector: Peak

Sweep time: Auto

Video bandwidth: 100 kHz

Resolution bandwidth: 100 kHz

Span: 4 MHz

Trace-Mode: Max Hold
Limits:

FCC IC
CFR Part 15.247 (a)(1) RSS 210, Issue 8, A 8.1(b)

Carrier Frequency Separation

Minimum 25 kHz or two-thirds of the 20 dB bandwidth of the hopping system whichever is greater.

Results:

Carrier frequency separation ~1 MHz

Result: The result of the measurement is passed.
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Plot:

Plot 1: Carrier frequency separation (GFSK modulation)

C.BER by Cetecom Saarbruedken Germany

Ref. Lewel Offset [4B] Detectar Sueeptime [ Wideo BV [Hz] RE [Hz]
124 FO3 24m 100k 100000

Mag. [dBm]

A Al Pt ay e

_I\I\\IIIIIIII\I\\I\IIIIIIII\\I\I_
24386 243950 244G 2440506 24416 2441506 24420 2442505 24436

Freq [Hz)

Start Freq [Hz] Stop Freq [Hz] Tracem. Found Peal [dBm] Found Peal [Hz]
24296 24436 MAXH 5004035218 2441826
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9.4 Number of hopping channels

Description:

Measurement of the total number of used hopping channels. The number of hopping channels is constant for all
modulation-modes. We use GFSK-modulation to show compliance. EUT in hopping mode.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 500 kHz
Resolution bandwidth: 500 kHz
Span: Plot 1: 2400 — 2445 MHz
pan: Plot2: 2445 — 2485 MHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 15.247 (a)(1) RSS 210, Issue 8, A 8.1(d)
Number of hopping channels
At least 15 non overlapping hopping channels
Results:
Number of hopping channels 79

Result: The result of the measurement is passed.
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Test report no.: 1-4254/12-04-06 CWWMTM

Plots:

Plot 1: Number of hopping channels (GFSK modulation)

C.BER by Cetecom Saarbruedken Germany

Ref. Lewel Offset [4B] Detectar Sueeptime [ Wideo BN [Hz] RE [Hz]
124 FO3 24m 300k 300000

W T T T T T T T T T T T T T [ T T T T T T T T T T T T T T T T T T T T T [ T T 17T

CL i W W T T . T i O T O i I W Wt

ween VY | Vw HH l’l | H‘l WYY luJ ] \‘HW Iy

= =

l=—=—=1

n
T

_ADIIIIIIII\IIIIIIII\\IIIIIIII\IIIIIIII
246 24086 240G 24156 242G 24286 243G 24386 244G 24456

Freq [Hz)

Start Freq [Hz] Stop Freq [Hz] Tracem. Found Peal [dBm] Found Peal [Hz]
246 24456 MAXH 0601282888 2423046

Plot 2: Number of hopping channels (GFSK modulation)

C.BER by Cetecom Saarbruedken Germany

Ref. Lewel Offset [4B] Detectar Sueeptime [ Wideo BN [Hz] RE [Hz]
124 FO3 24m 300k 300000

W T T T 7T T T T T 7 T T T T T T T T [ T T T T [ T T T T ] T T T T [T T T

oyt o [N L

el * AR IRAT
o AL AN AN A R AR ]

|
. |
=1

I Moty
S S S S S A A N S S N S A A S Ay |

-40
24456 2466 24850 24BG 24850 247G 247506 248G 24800

Freq [Hz)

Start Freq [Hz] Stop Freq [Hz] Tracem. Found Peal [dBm] Found Peal [Hz]
24456 24856 MAXH 6.3005H05 2445166
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9.5 Time of occupancy (dwell time)

Measurement:

For Bluetooth® devices no measurements mandatory depending on the fixed requirements according to the
Bluetooth® Core Specifications!

For Bluetooth® devices:

The channel staying time of 0.4 s within a 31.6 second period in data mode is constant for Bluetooth® devices
and independent from the packet type (packet length). The calculation for a 31.6 second period is a follows:

Channel staying time = time slot length * hop rate / number of hopping channels * 31.6 s

Example for a DH1 packet (with a maximum length of one time slot)
Channel staying time = 625 ps * 1600*1/s /79 * 31.6 s = 0.4 s (in a 31.6 s period)

For multi-slot packets the hopping is reduced according to the length of the packet.

Example for a DH3 packet (with a maximum length of three time slots)
Channel staying time = 3 * 625 ps * 1600/3 *1/s / 79 * 31.6 s = 0.4 s (in a 31.6 s period)

Example for a DH5 packet (with a maximum length of five time slots)
Channel staying time =5 * 625 ps * 1600/5 *1/s / 79 * 31.6 s = 0.4 s (in a 31.6 s period)

This is according the Bluetooth® Core Specification V2.0 & V2.1 & V3.0 & V4.0 (+ critical errata) for all
Bluetooth® devices.

The following table shows the relations:

. . . Max. number of transmissions
Packet Size Pulse Width [ms] oer channel in 31.6 sec
DH1 0.366 640
DH3 1.622 214
DH5 2.870 128
* according Bluetooth® specification
Results:
Max. number of Dwell time
Packet Size Pulse Width [ms]* transmissions [Pulse width * Number of
in 31.6 sec transmissions]
DH1 0.366 640 234.2 ms
DH3 1.622 214 347.1 ms
DH5 2.870 128 367.4 ms
Limits:
FCC IC
CFR Part 15.247 (a)(1)(iii) RSS 210, Issue 8, A 8.3(1)

Time of occupancy (dwell time)

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

Result: The result of the measurement is passed.
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9.6 Spectrum bandwidth of a FHSS system — 20 dB bandwidth

Description:

Measurement of the 20dB bandwidth of the modulated signal. The measurement is performed according to the
“Measurement Guidelines” (DA 00-705, March 30, 2000). EUT in single channel mode.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: 2s
Video bandwidth: 30 kHz
Resolution bandwidth: 10 kHz
Span: 3 MHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 15.247 (a)(1) RSS 210, Issue 8, A 8.2(a)
Spectrum bandwidth of a FHSS system — 20 dB bandwidth
GFSK < 1500 kHz
Pi/4 DQPSK < 1500 kHz
8DPSK < 1500 kHz
Results:
Modulation 20 dB BANDWIDTH [kHz]
Frequency 2402 MHz 2441 MHz 2480 MHz
GFSK 956 956 938
Pi/4 DQPSK 1335 1335 1335
8DPSK 1335 1317 1335
Measurement uncertainty + 10 kHz

Result: The result of the measurement is passed.
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Plots:

Plot 1: lowest channel — 2402 MHz, GFSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Level Offset [d6] Detectar Sueeptime [£] Wideo BUlF [Hz] REW [Hz]
126 POS 2 30k 30000
n LT T | P a1 T T T | E T TT | E T T 17T 1]
Magn. [dBm] B .
: i

Trace1 B /f Y\L 7
-20
Peaki 30T "‘Jj \/ 2|

Paak? ) E = tgp et gl e oy WWWWWW E

-50
23976 273986 23996 246 24016 24026 24036 240456 240506 ZAEG 24076
Frequency [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Bandwidth Hz]
3581360435 2.40214405 MAXH 956

Plot 2: middle channel — 2441 MHz, GFSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Level Offset [46] Detectar Sueeptime [£] Wideo BUlF [Hz] REW [Hz]
125 POS 2 30k 30000
n LT T | P a1 T T T | E T TT | E T T 17T 1]
Magn. [dBm] B .
: J|

Tracel

ol i 5

Peakl -30

Pese ) : ‘ WWMWJ MWW“’W L :

I T | 11 1 |1 | 111 | 11
Rill]
2436056 24376 24380 24396 244G 244405 24420 24430 24445 24450 244805

Frequency [Hz]

Found Peak [dBm] Found Peak [Hz] Tracemode Bandwidth Hz]
384198761 244114405 MAXH 956
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Test report no.: 1-4254/12-04-06 CWWMTM

Plot 3: highest channel — 2480 MHz, GFSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Level Offset [d6] Detectar Sueeptime [£] Wideo BUlF [Hz] REW [Hz]
126 POS 2 30k 30000
n LT T | P a1 T T T | E T TT | E T T 17T 1]
Magn. [dBm] B .

Trace1 B JJ‘ h’\ 7
-20
Peaki 30T \/ \f 2|

Pese _JDE\WWWMH\ |\|WWWM|E

50
247506 24760 24770 24780 24796 24806 248105 24820 24830 248405 24850

Frequency [Hz]

Found Peak [dBm] Found Peak [Hz] Tracemode Bandwidth Hz]
2674367523 2.43014405 MAXH a38

Plot 4: lowest channel — 2402 MHz, Pi / DQPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Level Offset [d6] Detectar Sueeptime [£] Wideo BUlF [Hz] REW [Hz]
126 POS 2 30k 30000
n LT T | P a1 T T T | E T TT | E T T 17T 1]
Magn. [4Bm] C 7
i} 4

Trace1 B / \ 7
-20
Peald 30T / \ _

A0 W @
Peai2 sl WW A IR IR IO v . . i
’ 23976 273986 23996 246 24016 24026 24036 240456 240506 ZAEG 24076
Frequency [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Bandwidth Hz]
1.803725815 2.40214405 MAXH 1335
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Test report no.: 1-4254/12-04-06

CETECOM™

Plot 5: middle channel — 2441 MHz, Pi / DQPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Level Offset [46]
125

tdagn. [4Bm]

Tracel

Peakl

Peak

Found Peak [dBm]
1.753193855

Detectar Sueeptime [£] Wideo BUlF [Hz] REW [Hz]
POS 2 30k 30000
n T T | P a1 T T T | E T TT | E T T 17T 1]
: :
A f
L g
/{ \\ ;
. W W b :
A C | WWW 1 1 1 |1 | 111 1| WWW | :
243G 24376 24386 24396 244G 24416 24426 24436 240456 24456 2A4EG

Frequency [Hz]

Found Peak [Hz] Tracemode Bandwidth Hz]
244114405 MAXH 1335

Plot 6: highest channel — 2480 MHz, Pi/ DQPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Level Offset [d6]
126

tdagn. [4Bm]

Tracel

Peakl

Peak

Found Peak [dBm]
0.4459825516

Detectar Sueeptime [£] Wideo BUlF [Hz] REW [Hz]
POS 2 30k 30000

A AR
L

A0
247506

2476056 24770 24780 24736 248G 24816 24820 24830 24840 24850

Fraqueney [Hz]

Found Peak [Hz] Tracemode Bandwidth Hz]
24801265 MAXH 1335
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Test report no.: 1-4254/12-04-06 CWWMTM

Plot 7: lowest channel — 2402 MHz, 8 DPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Level Offset [d6] Detectar Sueeptime [£] Wideo BUlF [Hz] REW [Hz]
126 POS 2 30k 30000
n LT T | P a1 T T T | E T TT | E T T 17T 1]
Magn. [dBm] B .

Trace1 B / \ 7
-20
Peaki 30T / \ 2|

0
23976 273986 23996 246 24016 24026 24036 240456 240506 ZAEG 24076
Frequency [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Bandwidth Hz]
1.390626526 2.40214405 MAXH 1335

Plot 8: middle channel — 2441 MHz, 8 DPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Level Offset [46] Detectar Sueeptime [£] Wideo BUlF [Hz] REW [Hz]
125 POS 2 30k 30000
n LT T | P a1 T T T | E T TT | E T T 17T 1]
Magn. [dBm] B .

Trace1 B / \ 7
-20
Peald 30T / k _

an ¥ 7
PE.M s :\ WWWW [ [ %WWM |:

50
2436056 24376 24380 24396 244G 244405 24420 24430 24445 24450 244805

Frequency [Hz]

Found Peak [dBm] Found Peak [Hz] Tracemode Bandwidth Hz]
1.347836434 244114405 MAXH 1347
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Test report no.: 1-4254/12-04-06 CE‘ZEE_.W‘OWMTM

Plot 9: highest channel — 2480 MHz, 8 DPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Level Offset [d6] Detectar Sueeptime [£] Wideo BUlF [Hz] REW [Hz]
126 POS 2 30k 30000
n LT T Tl T T T T TT | T T T T | R T T 17T 1]
tdagn. [4Bm] [ _
0
L ﬂr L_. il
© T
Tracel C I’ ll\ al
{ \

|

Peaki -3 |L
&3l || ll |

\

PE.M ks v i L M L1 gty L1 N|WW"WMW|‘

A0
247506 2476056 24770 24780 24736 248G 24816 24820 24830 24840 24850

Fraqueney [Hz]

Found Peak [dBm] Found Peak [Hz] Tracemode Bandwidth Hz]
-54.59918976m 2.43014405 MAXH 1335
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9.7 Maximum output power

Description:

Measurement of the maximum output power conducted and radiated. EUT in single channel mode.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 3 MHz
Resolution bandwidth: 3 MHz
Span: 3 MHz
Trace-Mode: Max Hold
Limits:

FCC IC

CFR Part 15.247 (b)(1) RSS 210, Issue 8, A 8.4(2)

Maximum output power

[Conducted: 0.125 W — antenna gain max. 6 dBi]
Systems using more than 75 hopping channels:
Conducted: 1.0 W — antenna gain max. 6 dBi
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Test report no.: 1-4254/12-04-06

CETECOM™

Results:
Modulation Maximum output power conducted [dBm]
Frequency 2402 MHz 2441 MHz 2480 MHz
GFSK 7.08 7.22 5.98
Pi/4 DQPSK 6.82 6.81 5.69
8DPSK 7.29 7.33 6.22
Measurement uncertainty +1dB

Result: The result of the measurement is passed.

Results:
Modulation Maximum output power radiated - EIRP [dBm]
Frequency 2402 MHz 2441 MHz 2480 MHz
GFSK 4.68 4.08 4.23
Pi/4 DQPSK *) 4.42 3.67 3.94
8DPSK *) 4.89 4.19 4.47
Measurement uncertainty +3dB

*) - Values calculated with antenna gain

Result: The result of the measurement is passed.
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Test report no.: 1-4254/12-04-06

CETECOM™

Plots:

Plot 1: lowest channel — 2402 MHz,

C.BER by Cetecom Saarbruedken Germany

GFSK modulation

Ref. Lewel Offset [4B] Detectar Sueeptime [ Wideo B [Hz] RE [Hz]
126 FO3 24m 3 3000000

g L T T T T T T T T T T T T T T T ]

Mag. [dBm] 7 [ ,W 7
[
1]
4
3
2
1
0
A f 5
-2
3 7}“ | | | | | | | | | | | | | | | |

23996 246 24016 24026 24036 24046 24066
Freq [Hz)
Start Freq [Hz] Stop Freq [Hz] Tracem. Found Peak [dBm] Found Peak [Hz]
23096 24056 MAXH 7075823402 2.401904¢%
Plot 2: middle channel — 2441 MHz, GFSK modulation
C.BER by Cetecom Saarbruedken Germany
Ref. Lewel Offset [4B] Detectar Sueeptime [ Wideo B [Hz] RE [Hz]
124 FO3 24m 3 3000000

g L T T T T T T T T T T T T T T T ]

Mag. [¢Bm] T f,»f“'”ww b ]
[
1]
4
3
2
1
0
1
s :
3 | | | | | | | | | | | | | | | |

24386 24396 244G 24416 24426 24436 24046
Freq [Hz)
Gtart Freq [H] Stop Freq [He] Tracem. Found Peal [dBm] Faund Peak [Hz]
24386 24446 MAXH 72216809701 2.440916¢
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Test report no.: 1-4254/12-04-06 C%COMTM

Plot 3: highest channel — 2480 MHz, GFSK modulation

C.BER by Cetecom Saarbruedken Germany

Ref. Level Offset [dB] Detector Sweeptime [5] Wideo BW [Hz] RE [Hz]
126 FOS 2.5m 3 3000000

Mag. [dBm] &

4
24776 24786 24736 2485 24816 24826 24836

Freq [Hz]

Start Freq [HZ] Stop Freq [HZ] Tracem. Found Peak [dBm] Found Peak [Hz]
24776 24836 MAXH 5.075034309 24300365

Plot 4: lowest channel — 2402 MHz, Pi / DQPSK modulation

C.BER by Cetecom Saarbruedken Germany

Ref. Lewel Offset [4B] Detectar Sueeptime [ Wideo B [Hz] RE [Hz]
126 FO3 24m 3 3000000
7 T 1 T WM T T T 1
Mayg. [dBm] & ow
5 Wil

-3
23806 245G 240G 24026 24036 24045 24066

Freq [Hz)

Start Freq [Hz] Stop Freq [Hz] Tracem. Found Peal [dBm] Found Peal [Hz]
23096 24056 MAXH 5817607262 2.401904¢%
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Plot 5: middle channel — 2441 MHz, Pi / DQPSK modulation

C.BER by Cetecom Saarbruedken Germany

Ref. Level Offset [dB] Detector Sweeptime [5] Wideo BW [Hz] RE [Hz]
125 FOS 2.5m 3 3000000

hdag. [dBm]

. ,
: ?rl 1 1 | 1 1 1 1 1 1 1 1 | 1 1 1 ]

3
24386 24336 24406 244106 24426 24436 244406

Freq [Hz]

Start Freq [HZ] Stop Freq [HZ] Tracem. Found Peak [dBm] Found Peak [Hz]
2.4386G 2.4946G MAXH 5.807714339 2440766

Plot 6: highest channel — 2480 MHz, Pi/ DQPSK modulation

C.BER by Cetecom Saarbruedken Germany

Ref. Level Offset [dB] Detector Sweeptime [5] Wideo BW [Hz] RE [Hz]
126 FOS 2.5m 3 3000000
E T T T T T T T T MI T T T T T
Mag. [dBm] & L cofamAi
4 o

4
24776 24786 24736 2485 24816 24826 24836

Freq [Hz]

Start Freq [HZ] Stop Freq [HZ] Tracem. Found Peak [dBm] Found Peak [Hz]
24776 24836 MAXH 5 694827852 2430108
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Plot 7: lowest channel — 2402 MHz, 8 DPSK modulation

C.BER by Cetecom Saarbruedken Germany

Ref. Level Offset [dB] Detector Sweeptime [5] Wideo BW [Hz] RE [Hz]
126 FOS 2.5m 3 3000000

Mag. [dBim] y i WW ]
: " Y z

4
239956 246 240156 24026 24036 240456 24066

Freq [Hz]

Start Freq [HZ] Stop Freq [HZ] Tracem. Found Peak [dBm] Found Peak [Hz]
2.3086G 2.4056G MAXH 7.285380857 24018686

Plot 8: middle channel — 2441 MHz, 8 DPSK modulation

C.BER by Cetecom Saarbruedken Germany

Ref. Level Offset [dB] Detector Sweeptime [5] Wideo BW [Hz] RE [Hz]
125 FOS 2.5m 3 3000000

hdag. [dBm]

4
24386 24396 244G 24416 24426 24436 24445

Freq [Hz]

Start Freq [HZ] Stop Freq [HZ] Tracem. Found Peak [dBm] Found Peak [Hz]
2.4386G 2.4946G MAXH 73274030868 2440916
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Plot 9: highest channel — 2480 MHz, 8 DPSK modulation

C.BER by Cetecom Saarbruedken Germany

Ref. Level Offset [dB] Detector Sweeptime [5] Wideo BW [Hz] RE [Hz]
126 FOS 2.5m 3 3000000

L R T T T T T T T T T ]

Mag. [dBm] ]

4
24776 24786 24736 2485 24816 24826 24836

Freq [Hz]

Start Freq [HZ] Stop Freq [HZ] Tracem. Found Peak [dBm] Found Peak [Hz]
24776 24836 MAXH 5.216102695 24708526
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9.8 Band edge compliance conducted

Description:

Measurement of the conducted band edge compliance. EUT is measured at the lower and upper band edge in
single channel and hopping mode. The measurement is repeated for all modulations.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: 100 kHz
Resolution bandwidth: 100 kHz
Span: Lower Band Edge: 2395 — 2405 MHz
pan: higher Band Edge: 2478 — 2489 MHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 15.247 (d) RSS 210, Issue 8, A 8.5

Band edge compliance conducted

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement. Attenuation below the general limits specified in Section 15.209(a) is not

required.
Results:

Szenario Band edge compliance conducted [dB]

Modulation GFSK Pi/4 DQPSK 8DPSK
Lower band edge — hopping off >20dB >20dB >20dB
Lower band edge — hopping on >20dB >20dB >20dB
Upper band edge — hopping off >20dB >20dB >20dB
Upper band edge — hopping on >20dB >20dB >20dB

Measurement uncertainty +1.5dB

Result: The result of the measurement is passed.
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Plots:

Plot 1: Lower band edge — hopping on, GFSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [dB] Detector Sweeptime [5] Yideo Bl [Hz REW [Hz]
126 FOZ z4m 100k 100000

10 | P P | T T T T 1T T T T T T T T T T T 1T T 1]

Mag. [gBm] C I3 ﬂﬁ

AVIRVALYE
o / )

30 M |
Peak - ]

- 9
R e 7 P Y P S e S R WRRTERY P YA q
Faak gy L 11 L1 L1 [ L1 L1 L1 L1 [ L]
2.395G 23966 23976 2.338G 2.399G 246G 24016 24026 24036 24046 24056
Frequeney [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Delta [dB]
5251545420 2404026 MAZH 56,10

Plot 2: Upper band edge — hopping on, GFSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [dB] Detector Sweeptime [5] Yideo Bl [Hz REW [Hz]

126 FOZ z4m 100k 100000

10 | A T TT T T TT T, a3l T T TT = T TT Tl =]

Mag. 4B E ]
ag. [dBm] a

RAVIAVIIN 5
o o TN, -

30 O |
Peak E 1 §

A& 40 - u\

A0 [T T (TSP ST RN O AT N e U Y Ty

Feak _BD_\\|||||||\|||||||\|||||||\\||||||_
247806 24796 248G 248106 24826 24836 248405 248606 24865 24876 248806 2.483G

Frequeney [Hz]

Found Peak [dBm] Found Peak [Hz] Tracemode Delta [dB]
414748012 2475046 hAXH 5459
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Plot 3: Lower band edge — hopping off, GFSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [d6] Detector Swveeptime [3] Wideo B [Hz] REW [Hz]
126 POS 25m 100k 100000

Mag. [gBm L f‘”\ a

Traced L / \ ]
-20

-30

Peak E b

. -40 E MN‘/ 'rr\'\‘ ]
E \r ” .

T TEEY W E  Y  CTY PRV v AT P AL o R
Feak g0 L1 1 111 L1 L1 111 111 111 L1 L1 L1
i 2.395G 23966 23576 23386 239956 246 24016 24026 24036 240456 24056
Frequeney [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Delta [d6]
5.124822371 2.40216G hAKH 5542

Plot 4: Upper band edge — hopping off, GFSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [dB] Detector Sweeptime [5] Yideo Bl [Hz REW [Hz]
126 FOZ z4m 100k 100000

10 | A T TT T T TT T, a3l T T TT = T TT Tl =]

Mag. 1] - T g

Tracel F // \ B
=20

30 v\- |
Feak - ]
- \/f’ \\ 9
A0 TR Y LT OV T IR N S TS T ey gl

Feak _BD_\\|||||||\|||||||\|||||||\\||||||
247806 24796 248G 248106 24826 24836 248405 248606 24865 24876 248806 2.483G

Frequeney [Hz]

Found Peak [dBm] Found Peak [Hz] Tracemode Delta [dB]
5103166190 2.430146¢ hAXH 5459
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Plot 5: Lower band edge — hopping on, Pi/4 DQPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [d6] Detector Swveeptime [3] Wideo B [Hz] REW [Hz]
126 POS 25m 100k 100000

L e T T 1 T 1 T 1 T T 1 T T 1 T T 1 T 1 T 1 T o B

Mag. [Em) - i i A al
= f/w AR T i

0 F -

Traced F f ]
20 - [ -|

an - ]

Peak E ,J ]
o r W ]

-50 S K WV YW W S P (S Py Ve WL 5

Feak g0 L1 1 111 L1 L1 111 111 111 L1 L1 L1
i 2.395G 23966 23576 23386 239956 246 24016 24026 24036 240456 24056

Frequeney [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Delta [d6]
2.7957 43561 2.40408G hAKH 51.82
Plot 6: Upper band edge — hopping on, Pi/4 DQPSK modulation
C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [dB] Detector Sweeptime [5] Yideo Bl [Hz REW [Hz]
126 FOZ 28m 100k 100000

0 77 T T T T T T T T T T T T T T T T T T Toal I &

Mag. (dBml C 7
Eot e \/“"\ ]

0 F |

Traced F \ ]
=20 E \ |

30 |

Peak 40 E \ §
= = N\!L 9
A0 e e 0 g 3 T et P ol P dr e ety beltto b e

Feak C1 L1 [ L1 L1 L1 L1l L1 [ [ L1l

&0
24786 24736 2486 24816 24826 24836 248406 24856 24866 24876 24886 248306

Frequeney [Hz]

Found Peak [dBm] Found Peak [Hz] Tracemode Delta [dB]
1.457039995 247956 hAXH 4143
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Plot 7: Lower band edge — hopping off, Pi/4 DQPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [d6] Detector Swveeptime [3] Wideo B [Hz] REW [Hz]

126 POS 25m 100k 100000

10 LT T T TT 1T 1T T TT T TT T TT 1T 1T T T 1]

Mag. [4Bm| £ ]
9. [dEm] 0

Traced L / \ ]
-20

30 [ Z
Peak JE prmaree] \;\r"‘\ -
& o ] N
[7: f PRI | 7
B0 A ] S (¥ C TR S e y e
Feak g0 L1 1 111 L1 L1 111 111 111 L1 L1 L1
2.395G 23966 23576 23386 239956 246 24016 24026 24036 240456 24056
Frequeney [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Delta [d6]
37194171 2.40216G hAKH 525

Plot 8: Upper band edge — hopping off, Pi/4 DQPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [dB] Detector Sweeptime [5] Yideo Bl [Hz REW [Hz]

126 FOZ z4m 100k 100000

10 | A T TT T T TT T, a3l T T TT = T TT Tl =]

Mag. 4B E ]
ag. [dBm] a

Tracel F f \ B
=20

30 |
Peak E U) ]
—e A \fﬂ\ B

A0 Attt AL T o o M b B e s ]| -

Feak _BD_\\|||||||\|||||||\|||||||\\||||||
247806 24796 248G 248106 24826 24836 248405 248606 24865 24876 248806 2.483G

Frequeney [Hz]

Found Peak [dBm] Found Peak [Hz] Tracemode Delta [dB]
2400962543 2.430146¢ hAXH 5238
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Plot 9: Lower band edge — hopping on, 8DPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [d6] Detector Swveeptime [3] Wideo B [Hz] REW [Hz]

126 POS 25m 100k 100000

10 LT T T TT 1T 1T T TT T TT T TT 1T 1T T T 1]

Mag. [4Bm| £ ]
9. [dEm] 0

: G AT

A0 - B
Traced L / ]

i / :

30 [ Z
Peak E SR / ]
-40 E R B
R T N S WA R VN S L [ 7
Feak g0 L1 1 111 L1 L1 111 111 111 L1 L1 L1
i 2.395G 23966 23576 23386 239956 246 24016 24026 24036 240456 24056
Frequeney [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Delta [d6]
1.302682648 2402126 hAKH 51.23

Plot 10: Upper band edge — hopping on, 8DPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [dB] Detector Sweeptime [5] Yideo Bl [Hz REW [Hz]
126 FOZ 28m 100k 100000

0 77 T T [T 11 TT T [T T T[T 11 T T ] T 11 T T T T Toal I &

Mag. [gBm] C 1
= T W\{\ ]

0 F |

Traced F \ ]
=20 E \ |

30 [ |

Peak 40 E \J, §
4 - i W a

A0 T Y T v PR Wt s TS RN Y e e Yoy E

Feak C1 L1 [ L1 L1 L1 L1l L1 [ [ L1l

&0
24786 24736 2486 24816 24826 24836 248406 24856 24866 24876 24886 248306

Frequeney [Hz]

Found Peak [dBm] Found Peak [Hz] Tracemode Delta [dB]
09618027002 2478086¢ hAXH il
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Plot 11: Lower band edge — hopping off, 8DPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [d6] Detector Swveeptime [3] Wideo B [Hz] REW [Hz]
126 POS 25m 100k 100000

10 LT T T TT 1T 1T T TT T TT T TT 1T 1T T T 1]

Mag.[dBm] e §

Traced L / \ ]
-20

an - -|
Peak c o] \“M 1

- / N
E # I 7

R VT TR R P o Ty ey ey p— i =
Feak g0 L1 1 111 L1 L1 111 111 111 L1 L1 L1
i 239506 2398G 23976 2.338G 2.399G 240G 24016 24020 24036 24046 24056
Frequeney [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Delta [d6]
3688471413 24026 MAKH 5253

Plot 12: Upper band edge — hopping off, 8DPSK modulation

C.BER by Cetecom Saarbruecken Germany

Ref. Lewel Offset [dB] Detector Sweeptime [5] Yideo Bl [Hz REW [Hz]
126 FOZ z4m 100k 100000

10 | A T TT T T TT T, a3l T T TT = T TT Tl =]

Mag. [dBm| L Lx |

Tracel F / \ B
=20

30 |
Peak - ]
— -0 : il \ g
A0 WP P it e dtap et Pt Wil i om e Do L e, i

Feak _BD_\\|||||||\|||||||\|||||||\\||||||
247806 24796 248G 248106 24826 24836 248405 248606 24865 24876 248806 2.483G

Frequeney [Hz]

Found Peak [dBm] Found Peak [Hz] Tracemode Delta [dB]
2535499191 2.430146¢ hAXH 518
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9.9 Band edge compliance radiated

Description:

Measurement of the radiated band edge compliance. The EUT is turned in the position that results in the
maximum level at the band edge. Then a sweep over the corresponding restricted band is performed. The EUT
is set to single channel mode and the transmit channel is channel 00 for the lower restricted band and channel
78 for the upper restricted band. The measurement is repeated for all modulations. Measurement distance is
3m.

Measurement:
Measurement parameter

Detector: Peak
Sweep time: Auto
Video bandwidth: 10 Hz
Resolution bandwidth: 1 MHz
Span: Lower Band: 2300 — 2400 MHz

pan: higher Band: 2480 — 2500 MHz
Trace-Mode: Max Hold

FCC IC
CFR Part 15.205 RSS 210, Issue 8, A8.5

Band edge compliance radiated

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement. Attenuation below the general limits specified in Section 15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also
comply with the radiated emission limits specified in Section 15.209(a) (see Section 5.205(c)).

54 dBuV/m AVG
Results:
Szenario Band edge compliance radiated [dBuV/m]
Modulation GFSK Pi/4 DQPSK 8DPSK
Lower restricted band <54 <54 <54
Upper restricted band <54 <54 <54
Measurement uncertainty +3dB

Result: The result of the measurement is passed.
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CETECOM™

Plots:

Plot 1: Lower band edge, GFSK modulation, vertical polarization
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Plot 2: Upper band edge, GFSK modulation, vertical polarization
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Plot 3: Lower band edge, GFSK modulation, horizontal polarization
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Plot 4: Upper band edge, GFSK modulation, horizontal polarization
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Plot 5:

Lower band edge, Pi/4 DQPSK modulation, vertical polarization
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Plot 6: Upper band edge, Pi/4 DQPSK modulation, vertical polarization
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Plot 7:

Lower band edge, Pi/4 DQPSK modulation, horizontal polarization
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Plot 8: Upper band edge, Pi/4 DQPSK modulation, horizontal polarization
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Plot 9:

Lower band edge, 8 DPSK modulation, vertical polarization
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Plot 10: Upper band edge, 8 DPSK modulation, vertical polarization
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Plot 11:

Lower band edge, 8 DPSK modulation, horizontal polarization
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Plot 12: Upper band edge, 8 DPSK modulation, horizontal polarization
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9.10 TX spurious emissions conducted

Description:

Measurement of the conducted spurious emissions in transmit mode. The EUT is set to single channel mode
and the transmit channel is channel 00, channel 39 and channel 78. The measurement is repeated for all
modulations.

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
. . F <1 GHz: 500 kHz
Video bandwidth: F>1GHz 500 kHz
. _— F <1 GHz: 100 kHz
Resolution bandwidth: F>1GHz 100 kHz
Span: 9 kHz to 25 GHz
Trace-Mode: Max Hold
Limits:
FCC IC
CFR Part 15.247(d) RSS 210, Issue 8, A 8.5

TX spurious emissions conducted

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement. Attenuation below the general limits specified in Section 15.209(a) is not
required
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Results:
TX spurious emissions conducted
GFSK - mode
amplitude of limit actual attenuation
f [MHZz] emission max. allowed below frequency of results
[dBm] emission power operation [dB]
2402 6.64 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
2441 6.61 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
2480 5.51 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
Measurement uncertainty +3dB
Result: The result of the measurement is passed.
Results:
TX spurious emissions conducted
Pi/4-DQPSK - mode
amplitude of limit actual attenuation
f [MHZz] emission max. allowed below frequency of results
[dBm] emission power operation [dB]
2402 5.85 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
2441 5.94 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
2480 4.87 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
Measurement uncertainty +3dB

Result: The result of the measurement is passed.
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Results:
TX spurious emissions conducted
8DPSK - mode
amplitude of limit actual attenuation
f [MHZz] emission max. allowed below frequency of results
[dBm] emission power operation [dB]
2402 6.17 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
2441 6.19 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
2480 5.10 30 dBm Operating frequency
No critical peaks found complies
-20 dBc
Measurement uncertainty +3dB

Result: The result of the measurement is passed.
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Plots:

Plot 1: lowest channel — 2402 MHz, GFSK modulation
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Plot 2: middle channel — 2441 MHz, GFSK modulation
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Plot 3: highest channel — 2480 MHz, GFSK modulation
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Plot 4: lowest channel — 2402 MHz, Pi / DQPSK modulation
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Plot 5: middle channel — 2441 MHz, Pi / DQPSK modulation
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Plot 6: highest channel — 2480 MHz, Pi/ DQPSK modulation
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Plot 7: lowest channel — 2402 MHz, 8 DPSK modulation
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Plot 8: middle channel — 2441 MHz, 8 DPSK modulation
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Plot 9: highest channel — 2480 MHz, 8 DPSK modulation
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