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ANNEX 1: TECHNICAL PRODUCT DESCRIPTION
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1. Administrative data

1.1.  Administrative data of the test facility
1.1.1 Ildentification of the testing laboratory

Company name:
Address:

Germany
Laboratory accreditation:

Responsible for testing laboratory: Jorg Warken

Phone: +49 6815980
Fax: +49 681 598 9075
email: info@ict.cetecom.de

Cetecom ICT Services GmbH
Unterttrkheimerstr. 6-10
D-66117 Saarbruecken

DAR-Registration No. DAT-P-176/94-D1
Bluetooth Qualification Test Facility (BQTF)

Responsible for testing
(Jakob Reschke)

1.1.2 Organizational items

Reference No.:
Order No.:
Receipt of EUT:
Date(s) of test:

2006-05-30

2006-06-20
Number of report pages: 44

Date of report:

Number of diagram pages (annex):

4-2089-1-19 06

2006-05-30 to 2006-06-16

Version of template: 1.8

(Jorg V\/arken)

Responsible for laboratory
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Note:

The test results of this test report relate exclusively to the item tested as specified in this report. The
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 the CETECOM ICT Services GmbH.

During the test no hardware and software changes are allowed to be performed at the EUT.

1.1.3 Applicant’s details

Applicant’s name: Sennheiser Communications A/S

Address: Langager 6
DK-2680 Solroed Strand

Contact person: Niels Hostrup
Phone: +45 5618 0046
Fax: +45 5618 0099
email: nh@senncom.com

1.2 Administrative data of manufacturer / member

Manufacturer’s name: Gamma (Dongguan Jia Hua Electric Co., LTD.)

Address: No. 27 Da Yuan Road
Chang Cun Dong Cheng Dong Guan Guang Dong

China
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1.3 Description of the Equipment under test (EUT)
1.3.1 EUT: Type, SIN etc.

Product name . Office Base Station BW900 BS

Product ID : BW900 BS

Description . Base station

S/N serial number : Conducted Sample: 227
Radiated Sample: 34

HW hardware status . rev 4.0 with RF shield

SW software status : 2.0.0_Cetecom_BS

Frequency Band [MHz] : ISM 2.400 - 2.483,5

Type of Modulation . FHSS

Number of channels : 79

Antenna . Integrated antenna

Power Supply : 110V AC

Temperature Range : na°C-na°C

Max. power radiated: +16.01 dBm EIRP

Max. power conducted: +13.42 dBm

FCCID : DMOCBBDYB

Certification No. IC : 2099D-BS9

1.3.2 If RF component testing only, describtion of additional used HW/SW

Product ID | Description . Sy HW S
Product name serial number | hardware status software
status
1
2
3
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1.3.3 Additional EUT information For IC Canada (appendix 2)

Company Number:

2099D—-BS9

Model Name:

Office Base Station BW900 BS

Applicant (complete Adress):

Sennheiser Communications A/S
Langager 6
DK-2680 Solroed Strand

Tested to Radio Standards Specification (RSS) No.:

RSS-210 Issue 6

Open Area Test Site Industry Canada Number:

3463

Frequency Range (or fixed frequency) [MHz]:

2402 — 2480 MHz

RF: Power [W] (max):

Rad. EIRP: 39.90 m
Conducted : 21.98 m

Antenna Type: Integrated antenna
Occupied Bandwidth (99% BW) [kHz]: 986

Type of Modulation: FSK

Emission Designator (TRC-43): 986K FXD

Transmitter Spurious (worst case) [pV/m in 3m]:

80.4 @ 1201 MHz

Receiver Spurious (worst case) [pV/m in 3m]:

100 (noise floor)

ATTESTATION: | attest that the testing was performed or supervised by me; that the test
measurements were made in accordance with the above-mentioned departmental standard(s), and
that the radio equipment identified in this application has been subject to all the applicable test
conditions specified in the departmental standards and all of the requirements of the standards have

been met.

Signature:

2

ate: 2006-06-20

Testengineer: Jakob Reschke
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1.3.4 EUT operating modes

EUT Description of
operating o eratinp modes Additional information
mode no.*) P g
Op. 0 Normal mode Normal temperature and power source conditions
op. 1 low temperature, low power source conditions
Op. 2 low temperature, high power source conditions
Op. 3 high temperature, low power source conditions
Op. 4 high temperature, high power source conditions

*) EUT operating mode no. is used to simplify the testplan

1.3.5 Extreme conditions testing values

Description Shortcut Unit Value
Nominal Temperature / humidity Thom °C/% |+20/45
Low Temperature Thow °C na

High Temperature Thigh °C na
Nominal Power Source Viom \V 110
Low Power Source Viow Vv na

High Power Source Vhigh \V na

Type of powersource: V AC

Deviations from this values are reported in chapter 2
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2.  Teststandard & summary list of all performed test cases

TC identifier Description verdict date Remark
RF-Testing FCC Part 15 815.247 - CANADA RSS-210 Issue 6 | PASS | 2006-06-20
Test Specification Test Case Not
Clause Modulation | Pass Fail N/A | performed
None Antenna Gain GFSK Yes
§15.247(al) Carrier frequency separation GFSK Yes
§15.247(al) Number of hopping channels GFSK Yes
815.247(a)(1)(iii) Time of occupancy (dwell time) Yes
815.247(e) Power Spectral density (Hybrid Yes
system in Inquiry mode/Page scan)
§15.247(a)(1) Spectrum Bandwidth of a FHSS ~ GFSK Yes
System / 20dB Bandwith Pi/4 DQPSK Yes
8 DPSK Yes
§ 15.247 (b)(1) Maximum output power (conducted) GFSK Yes
Pi/4 DQPSK Yes
8 DPSK Yes
§ 15.247 (b)(1) Max. peak output power (radiated) GFSK Yes
8§ 15.247 (d) Band-edge compliance of conducted Widest Yes
emissions modulation
8 15.205 Band-edge compliance of radiated Widest Yes
emissions modulation
§ 15.247 (d) Spurious Emission - conducted GFSK Yes
(Transmitter)
§ 15.247 (d) Spurious Emission - radiated GFSK Yes
(Transmitter) >30 MHz
8 15.109 Spurious Emissions - radiated GFSK Yes
(Receiver)
8§ 15.209 Spurious Emissions - radiated GFSK Yes
(Transmitter) <30 MHz
8§ 15.107/207 Conducted Emissions <30 MHz GFSK Yes
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3. RF measurement testing

3.1  Description of test set-up

3.1.1 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 conform
with specifications ANSI C63.2-1987 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 conform with ANSI C63.2-1996 item 15.

9 kHz - 150 MHz: Quasi Peak measurement, 200 Hz Bandwidth, passive loop antenna.

150 kHz - 30 MHz: Quasi Peak measurement, 9kHz Bandwidth, passive loop antenna.

30 MHz - 200 MHz: Quasi Peak measurement, 120KHz Bandwidth, biconical antenna

200MHz - 1GHz: Quasi Peak measurement, 120KHz Bandwidth, log periodic antenna

1GHz: Average, RBW 1MHz, VBW 10 MHz, waveguide horn
All measurements are done in accordance with the Filing and Measurement Guidelimes 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 signaling is performed from
outside the chamber with a signaling unit (CMU200 or other) by airlink using signaling antenna.

3.1.2 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 path is
connected to the communication base Station (CMUZ200 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 measuerment
readings on the signaling unit/spectrum analyzer are corrected by the specific test set-up loss. The attenuator,
power divider, signaling unit and the spectrum analyzer are impedance matched on 50 Ohm.

Antenna Spectrum
connector -analyzer
EUT ‘ Attenuator }—4 Poyver
devider
Signaling
unit
~ Power connector

Power
suppl
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3.2 Referenced documents

none

3.3 Additional comments

3.4 Antennagain

The antenna gain of the complete system is calculated by the difference of conducted power of the

module and the radiated power in EIRP.

low channel mid channel high channel
Conducted power [dBm] 12.42 13.25 13.42
GFSK
Radiated power [dBm] 14.75 15.73 16.01
GFSK
Gain [dBI] +2.33 +2.47 +2.64
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3.5  Carrier frequency separation 815.247(a)(1)

Modulation: GFSK

Plot 1 of 1:
Ref. Lewel Offzet [dB] Detector Sueeptime [5] Wideo B [Hz] RBi [Hz]
1324 POS im 100k 100000

15_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

i R R R A
A \ HFIR'
IR AEN AR AR

WAL RS

-5 " \'"|’1 L

-10
2.439G 24396 244G 24416 24416 24426 24426 24426 24436
Freq [Hz]
Start Freq [Hz] Stop Freq [Hz) Tracem. Found Peak [4Bm] Found Peak [Hz]
2.439G 24436 hAH 13.02 240G

Result : Channel separation is: ~ 1 MHz

Limits :

Under normal test conditions only Minimum 25 kHz or 20 dB Bandwith of the hopping
system
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3.6 Number of hopping channels 815.247(a)(1)
Modulation: GFSK
Plot 1 of 2:
Ref. Lewel Offzet [4B] Detector Sueeptime [g] Wideo B [Hz] RBiN [Hz]
124 POS im SO0k S00000
15_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
P S VAT ViAVAVAVAVAYIAVAVAVAVATINVAVAVAYAYATAVSTATAYIATIVAVATATNA A AVAINA A A AR VATA
_J\'I,rvvvunr\'w','r\f\'v'wv'rrrv" UL L I L L )
L
N3
]
-10 j
15 1
20 </ -
25
_SDJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_
246 240606 246 2456 2426 24286 2436 24366 2445 24456
Freq [Hz]
Start Freq [Hz] Stop Freq [Hz] Tracem. Found Peak [dBm] Found Peak [Hz]
246 24455 MAXH 131 24365
Plot 2 of 2:
Ref. Lewe| Offset [46] Detectar Smeeptime [5] Wideo BN [Hz] REW [Hz]
124 FOE &m 500k 500000
15IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_
PP atatatutita a aVaVafafatatata'ataa a%i u a a'a%n'ava aTa Vi a a atals
| L
° \
-10 \
-18 B \ i
20 C \ i
25
_3U_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIW
244506 245G 248506 24EG 248506 2476 24756 248G 242506
Fraq [HZ]
Start Freq [Hz] Stop Freq [Ha] Tracem. Found Peak [dBm] Found Peak [Hz]
24456 24256 MAXH 12.21 24746

Result : The number of hopping channels is: 79

Limits :

Under normal test conditions only

at least 15 non-overlapping channels
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3.7  Time of occupancy (dwell time) §15.247(a)(1)(iii)

For Bluetooth devives:

The dwell time of 0.4 s within a 31.6 second period in data mode is independent from the packet type (packet length).
The calculation for a 31.6 second period is a follows:

Dwell 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)
Dwell time = 625 ps * 1600 1/s /79 * 31.6 s = 0.4 s (in a 31.6 s period)

For multi-slot packet the hopping is reduced according to the length of the packet.
Example for a DH5 packet (with a maximum length of five time slots)
Dwell time =5 * 625 us * 1600 * 1/5 *1/s/ 79 * 31.6 s = 0.4 s (in a 31.6 s period)

This is according the Bluetooth Core Specification V 1.1 & V 1.2 & V2.0 (+ critical errata) for all Bluetooth devices.
Therefore, all Bluetooth devices comply with the FCC dwell timerequirement in the data mode.

This was checked during the Bluetooth Qualification tests.

The Dwell time in hybrid mode is approximately 2.6 mS (in a 12.8s period)
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3.8  Power Spectral density (Hybrid system in Inquiry mode/Page scan) §15.247(e)

Plot 1 of 1:

No more applicable

Result: Power density : - dBm/Hz = - dBm /3 KHz
Correction factor from dBm/Hz to dBm/3KHz is +34,8 dB

Limits :

Under normal test conditions only For digitally modulated systems, the peak power
spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8
dBm in any 3 KHz band during any time interval of
continuous transmission
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3.9  Spectrum Bandwidth of a FHSS System / 20dB Bandwith 815.247(a)(1)

Plot 1 GFSK
Ref. Lewe| Offset [dB] Detector Suveeptime [z] Wideo B [Hz] RE [Hz]
1348 FOs 2 10k 10000
L e s T I [ . T T T T T T T ]
tagn. [dBm] C ]
0 P Vw\ nf\

o 3 :

Paakd 20 E J‘JU v\\ﬂ' f E

A, ! Nophy
LA ki

Feald 0 T T T | [ | T R N I R I
4 2.401G 24015 24025 24025 24025 240305 2.4040G
Frequeney [Hz]
Found Peak [4Bm] Found Peak [Hz] Tracemode 20 dB Bandwidth [iHz]
5874 2.402G Il A% H et}
Plot 2 GFSK
Ref. Lewe| Offset [dB] Detector Suveeptime [g] Wideo BN [Hz] REW [Hz]
138 FO%S 2 10k 10000
L I e L — L —— L —— LR —— LI B —
Magn. [dBm C 3
ool it ]

race - C ‘\ﬁl I’J 7
= 20 NJ‘U‘WW A\““v\,\m -]

Peaki -30

Feakz 0 T T B T | [ | T R N L1
& 24336 2445 24416 24416 24426 24426 24426
Frequeney [Hz]
Found Peak [4Bm] Found Peak [Hz] Tracemode 20 dB Bandwidth [Hz]

6665 24416 MAXH ae6
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Plot 3 GFSK
Ref. Level Offzet [dB] Detector Sweeptime [£] Wideo Bl [Hz] REW [Hz]
1328 FO% 2 10k 10000
L e s | — T T 1 L — [ — T T T ]
tagn. [dBm] g C J\Wjﬂ\l\lﬂln ]
- WW v -
A0 F W f 7
Traced [ W \‘“[M 7
2k o, f b
- NJU V\,\A ]
Peakl =30 : NJ\J] ﬂ/\'( \\ :
o SRR (| WH'NMW :
Peak &0 M [ [ R [ T Lo [ M
& 24786 247306 24736 24806 248106 24816 248206
Frequeney [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemaode 20 dB Bandwidth [kHz]
fi.858 2485 MASH 944
Results:
Modulation 20 dB BANDWIDTH [KHZz]
Frequency [MHZz] 2402 2441 2480
GFSK 986 986 944
Pi/4 DQPSK na na na
8DPSK na na na
Measurement uncertainty +1kHz

RBW / VBW as provided in the ,,Measurement Guidelines* (DA 00-705, March 30, 2000)

RBW: 10 kHz / VBW 100 kHz

Limits :

Under normal test conditions only

<1000 KHz

CETECOM
L
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3.10 Maximum output power (conducted) § 15.247 (b)(1)

Plot 1 GFSK
Ref. Lewel Offset [48] Dretector Sweeptime [5] Wideo B [Hz] RB [Hz]
138 POS im 3m 3000000
128 7T L —— T Tl M L —— L —
hag. [4Bm] = WW M

A
S/

115 A

AS
s

105 [
10 | | | | | | | | 1 1 | | | | | | | 1 1 | | | | |
24016 24016 2402G 24026 24026 24036 24046
Freq [Hz]
Start Freq [Hz] Stop Freq [Hz] Tracem. Found Peak [dBm] Found Peak [Hz]
2.4016G 2.4046G MAXH 1242 2.4026G
Plot 2 GFSK
Ref. Lewel Offset [48] Dretector Sweeptime [5] Wideo B [Hz] RB [Hz]
138 FO% im am 3000000
LR e e e L —— T T L —— L —— R s
tag. [dBm] E WW E
o JH/” WN‘”“L\N :
125 [ Wf_, - ]
12 : //v" \‘\_\-\\\M\“ﬂ :
114 _Aﬂ}r/ \_\“‘;
1 l:f‘ |
g L L 1 | I T | I N | I R | I R | I N N
24336 24406 2441G 24416 244206 244206 24426
Freq [Hz]
Start Freq [Hz] Stop Freq [Hz] Tracem. Found Peak [dBm] Found Peak [Hz]

243005 244205 MAXH 1325 244G
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Plot 3 GFSK
Ref. Lewel Offset [48] Dretector Sweeptime [5] Wideo B [Hz] RB [Hz]
129 FOS 5m 3M 3000000
LCE N e e e T T T T3y T T L —— T T T ]
Mag. 48] - M\WMWM_WMM :

A

i

125 o

Y

s

<

115

111

1
2.

4786 24796 24796 248G 24816 24816 24826
Freq [Hz]
Start Freq [Hz] Stop Freq [Hz] Tracem. Found Peak [dBm] Found Peak [Hz]
24786 24826 MAXH 1242 248G
Results:
Modulation Max. peak output power [dBm]
Frequency [MHZz] 2402 2441 2480
GFSK 12.42 13.25 13.42
Pi/4 DQPSK na na na
8DPSK na na na
Measurement uncertainty +2dB
RBW /VBW : 3 MHz
Limits:
Under normal test conditions only, for frequency Max. 1.0 Watt

range 2400-2483.5 MHz
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3.11 Max. peak output power (radiated) § 15.247 (b)(1)

Modulation: GFSK

Test conditions Max. peak output power EIRP [dBm]
Frequency [MHZz] 2402 2442 2480
Thom v 14.75 15.73 16.01
nom
Measurement uncertainty +3dB

RBW /VBW : 3 MHz
Measured at a distance of 3m

Limits:

Under normal test conditions only, for frequency Max. 1.0 Watt
range 2400-2483.5 MHz
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3.12 Band-edge compliance of conducted emissions §15.247 (d)

Modulation: widest

Plot 1 of 4 (hopping off, lowest frequency):

Ref. Level Offset [dB) Detectar Suweeptime [5] Wideno B [Hz] RBW [Hz]
138 FOS m 100k 100000
18 L T TT 1T 1T T T T T T T T T | I P | T TT 1T i
Mag. [4Bm] 10 e
[ (11 :
g AR :

Tracet 5 L / \* ]

-15 }J \
Peak

20
i - / | ]
25 P\M
<30
Peak WWWWWW| [ T Y T I MW
# 23986 23966 23976 23986 23996 240G 240G 24026 24036 240405 2.408G
Frequency [Ha]
Found Peak [4Bm] Found Peak [Hz] Tracemaode Delta [dB]
12.00 24026 hAH 42,86

Plot 2 of 4 (hopping on, lowest frequency):

Ref. Level Offset [dB) Detectar Sueeptime [5] Wideno B [Hz] RBW [Hz]
138 FOS im 100k 100000
. LT T T T T T T T T T T T T
s

i M f
: ARWARNIRWE
Trace 5 L / \JJ \'\w/'rJ M\.\/ ]

-15 f
Peak 20
_‘,(_ — / —
25
-0
Peak WWWWWW [N T A I N T R A R
* 23966 230EG 23976 23926 23996 246G 24015 24026 24025 24045 24055
Frequeny [Hz]
Found Peak [4Bm] Found Peak [Hz] Tracemaode Delta [d4B]

11.38 2404 hiAxH 41.37
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Plot 3 of 4 (hopping off, highest frequency):
Ref. Level Offset [dB) Detectar Sueeptime [5] Wideno B [Hz] RBW [Hz]
138 POS &m 100k 100000
15 1T T T T 1T 1T T I I I I 1T 1T 1T
Mag. [dBm] 10 /rﬁ){\\
g
1! AR .
Tracel 5 - ’/ \'\ ]
/ \\
-15 C / \ |
= R \ :
25 /&Kw 7 ﬂ\ _
-30
Peak o[ ) W| T T T e LA T o L, s "R
—= 24786 24796 248G 248G 24826 24836 24840 24856 24860 24876 248865  2.489G
Frequeny [Hz]
Found Peak [4Bm] Found Peak [Hz] Tracemaode Delta [d4B]
124 248G hAXH 44.85
Plot 4 of 4 (hopping on, highest frequency):
Fef. Level Offzet [dB] Detector Sweeptime [5] Wideo B [Hz] RBW [Hz]
138 FOS im 100k 100000
15 1T T T 1T 1T T I I I I 1T 1T 1T
Mag. [dBm] 10 j{rM] f v‘i
g
SRR .
f
Traced 5 ,'5/4 \N’J L\
-0 V\N
-18
Peak 20 C ] i
—i— - \ B
25 I \ B
<30 it
N T T A A NWWWWWWWW L]
— 24786 24796 248G 248G 24826 24836 24840 24856 24860 24876 248865  2.489G
Frequeny [Hz]
Found Peak [dBm] Found Peak [Hz] Tracemode Delta [dB]
12.66 248G WAKH 44.14
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Results:
SZENARIO DELTA VALUE [DB]

hopping off, lowest frequency 42.86
hopping on, lowest frequency 41.37
hopping off, highest frequency 44.85
hopping on, highest frequency 44.14

Measurement uncertainty +1,5dB
Limits:

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)).

Under normal test
conditions only
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3.13 Band-edge compliance of radiated emissions §15.205

Modulation: widest

Plot 1 : Max field strength in 3m distance (single frequency)

MKR 2.479 85 GHz

hp REF 117.0 dBuV ATTEN 20 dB 112.80 dBUV
10 dB/ / ”\
POS PK
SPAN
10.0 MHz
et -
CENTER 2.479 8 GHz SPAN 10.0 MHz
RES BW 1 MHz VBW 1 MHz SWP 20.2 msec

Result: 112.80 dBpV/m

Plot 2: Marker-Delta Method (single carrier)

MKR 2.483 766 GHz
hp REF 112.3 dBuV ATTEN 20 dB 56.40 dBuV

10 dB/

POS PK

MARK\E

2.483 766 GHz

R4V
W

| =

START 2.480 00 GHz STOP 2.487 00 GHz
RES BW 100 kHz VBW 100 kHz SWP 20.0 msec

Result:

Marker-Delta-Value : 56.4 dB
This measurement was made to show that the behavior of the system is conform to FCC 15.205 (restricted bands)
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Plot 3: Marker-Delta Method (hopping)

MKR 2.484 112 GHz

hp REF 112.0 dBuV ATTEN 20 dB 58.90 dBuV
10 dB/ M\
POS PK V \v\

MARKER

2.484 112 GHz \

LY RPN

START 2.479 00 GHz STOP 2.487 00 GHz
RES BW 100 kHz VBW 100 kHz SWP 20.0 msec

Result:

Marker-Delta-Value : 58.90 dB

This measurement was made to show that the behavior of the system is conform to FCC 15.205 (restricted bands)

Plot 4: Restricted Bands low

MKR 2.390 0 GHz
hp REF 112.0 dBuV ATTEN 20 dB 40.70 dBuvV
10 dB/

POS PK
MARKER
2.390 Q GHz
START 2.300 GHz STOP 2.401 GHz
RES BW 1 MHz VBW 10 Hz SWP 30.3 sec
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Plot 5: Restricted Bands high

hp REF 112.0 dBuv ATTEN 20 dB

MKR 2.483 49 GHz
50.50 dBuV

10 dB/

POS PK

START 2.483 0 GHz
RES BW 1 MHz

VBW 10 Hz

STOP 2.500 0 GHz
SWP 20.0 sec

Results & Limits:

Radiated field strength

The field strength was measured with an EMI measuring receiver and 1 MHz RBW / VBW for peak and with 1IMHz

RBW / 10Hz VBW for average at a distance of 3m.

high channel setup measured correction calculated value
value (3m) factor (3m) (3m)
Max. peak value 1 MHz RBW 112.80 dBpV/m 1.6 dB 111.20 dBpV/m
1 MHz VBW
Max. average value Calculated with 111.20 dBpV/m -1,58 dB 109,62 dBuv/m
duty cycle peak duty cycle
correction factor correction factor
(worst case DH5)
Delta value Peak 56.4 dB
30 kHz (single carrier) - -
RBW/VBW 58.9 dB
(hopping mode)
Value at band edge limit 54 dBuV/m 53.22 dBuV/m
(single carrier)
50.72 dBuV/m

(hopping mode)

Statement:

Complies
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3.14 Spurious Emissions - conducted (Transmitter) § 15.247 (c)(1)

Modulation: GFSK

Plot 1 of 3: lowest channel

Detector Wideo B [Hz] RE [Hz]
FOS 100k 100000

e e S A O L
hag. [dBm] 10

Traced ~ -
20

-30

Fef. Line

Limit Line

Frequency [Hz]

Limit [dBm] Tracemode Reference [dBm]
8423 htAxH 1158

Plot 2 of 3: middle channel

Detector Wideo BUI [Hz] RE [Hz]
FOS 100k 100000

DT 71T 17 17 1 T 1T 1T 1T [ T T 1T T [ T T T T [ T T T T [ T T T
Mag. [dBm] 10

Traced ~ -
20

30

Ref. Line 40

50
B0
Limit Line I I I | 1 1 | | 1 1 | I

0 L] 100G 160G 206 250G 206

Frequenay [Hz]

Limit [dBim] Tracemode Reference [dBm]
-B.089 hiAH 1181
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Plot 3 of 3: highest channel
Detector Wideo BUI [Hz] RE [Hz]
FOs 100k 100000
e L T T 1 [ — I I T T 1 L I
Mag. [dBm] 10
i i
-0
Traceq ~ -
=20
20
Ref. Line |
Limit Line | | L1 ]
306G
Frequenay [Hz]
Limit [dBim] Tracemode Reference [dBm]
-7 Ba87 hAH 1231
Result & Limits:
Emission Limitations
f [MHZz] amplitude of limit actual attenuation results
emission max. allowed below frequency of
[dBm] emmision power | operation [dB]
2402 11.58 30 dBm Operating frequency
-24.2 35.69 31.78 complies
-34.1 -- complies
2441 11.91 30 dBm Operating frequency
-28.3 40.21 complies
- -20 dBc - complies
2480 12.31 30 dBm Operating frequency
-- -- complies
- -20 dBc - complies

Measurement uncertainty

+3dB

RBW : 100 kHz

VBW: 100 MHz

Under normal test
conditions only

In any 100 kHz bandwidth outside the frequency band at least 20dB below the highest
level of the desired power. In addition, radiated emissions which fall in the restricted
bands, as defined in §15.205(a), must also comply with the radiated emission limits
specified in §15.209(a) (see §15.205(c)).

Note: For emissions that fall into restricted bands you find the radiated emissions later in the report.
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3.15  Spurious Emissions > 30 MHz- radiated (Transmitter) § 15.247 (c)(1)

Modulation: GFSK

Plot : 0.03 - 4 GHz vertical/horizontal (lowest channel)

EMI-TEST 30 May 2006 14:40:08
hp EMISSION LEVEL[ dBuv/m] PEAK
100

FCC Part 15

[ BW900
4-2089-01-05/06

TX on (Channel 00)

RX ant. vert/hor. max. hold

80

15.209 (3)

60

‘ LY

e
I il
20 W ] W MWW e
iy f
30 100 1000 4000
FREQUENCY [MHz]
Plot : 4- 12 GHz vertical/horizontal (lowest channel)
hp Em}sTsElgL LEVEL[ dBuv/m] PEAK 30 May 2006 14:49:34
100 FCC Part 15
iser Co BW900
4-2089-01-05/06
TX on (Channel 00)
RX ant. vert/hor. max. hold
80
FCC Part 15.209
60
* A
k " NWWNWWWW“
Mg el
20
3990 10000 12000
FREQUENCY [MHz]

Plot : 12- 25 GHz vertical/horizontal (lowest channel)

-- no spurious found --
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Plot : 0.03 - 4 GHz vertical/horizontal (middle channel)

EMI-TEST 30 May 2006 14:33:17
hp EMISSION LEVEL[ dBuV/m] PEAK
100
FCC Part 15
Co BW900
4-2089-01-05/06
TX on (Channel 39)
RX ant. vert/hor. max. hold
80
15.209 (3)
60
[
|
40
w M
st
et
2 Ay ‘WMW " - I
fhvie ,f
30 100 1000 4000
FREQUENCY [MHz]
Plot : 4- 12 GHz vertical/horizontal (middle channel)
EMI-TEST 30 May 2006 14:55:30
hp EMISSION LEVEL[ dBuV/m] PEAK
100
FCC Part 15
iser C BW900
4-2089-01-05/06
TX on (Channel 39)
RX ant. vert/hor. max. hold
80
FCC P4rt 15.209
60
“ ——
TPV L T
] Mg MJ"‘WW
20
3990 10000 12000
FREQUENCY [MHz]

Plot : 12- 25 GHz vertical/horizontal (middle channel)

-- no spurious found --
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Plot : 0.03 - 4 GHz vertical/horizontal (highest channel)

EMI-TEST 30 May 2006 14:36:18
hp EMISSION LEVEL[ dBuV/m] PEAK
100
FCC Part 15
iser C BW900
4-2089-01-05/06
TX on (Channel 78)
RX ant. vert/hor. max. hold
80
15.209 (3ih)
60
[
\
40 fit
b
it
I a
A n
) ol A v
A
30 100 1000 4000
FREQUENCY [MHz]
Plot : 4- 12 GHz vertical/horizontal (highest channel)
EMI-TEST 30 May 2006 14:57:33
hp EMISSION LEVEL[ dBuV/m] PEAK
100
FCC Part 15
iser C i BW900
4-2089-01-05/06
TX on (Channel 78)
RX ant. vert/hor. max. hold
80
FCC Part 15.209
60
° Lk
20
3990 10000 12000
FREQUENCY [MHz]

Plot : 12- 25 GHz vertical/horizontal (highest channel)

-- no spurious found --
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Results:
SPURIOUS EMISSIONS LEVEL (dBuV/m)
2402 MHz 2441 MHz 2480 MHz
Level Level F Level Level
F [MHz] | Detector [dBpV/m] F [MHz] Detector [dBuV/m] [MHZ] [dBuV/m] | [uv/m]
1201 Peak 38.1 4882 Peak 34.3 4960 Peak 32
4804 Peak 36.7
Measurement uncertainty +3dB

f<1GHz : RBW/VBW: 100 kHz f>1GHz : RBW/VBW: 1 MHz

Limits: § 15.247 (c)

In any 100 kHz bandwidth outside the frequency band at least 20dB below the highest level of the desired
power. In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).

Limits: § 15.209

Frequency [MHZz] Field strength [uV/m] Measurement distance (m)
30-88 100 (40 dBuV/m) 3
88 - 216 150 (43.5 dBuV/m) 3
216 - 960 200 (46 dBuV/m) 3
above 960 500 (54 dBuV/m) 3
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3.16 Spurious Emissions - radiated (Receiver) § 15.109

Modulation: GFSK

Plot : 0.03 - 4 GHz vertical/horizontal (receiver)

EMI-TEST 30 May 2006 14:44:58
hp EMISSION LEVEL[ dBuV/m] PEAK

100
FCC Part 15

BW900

c
4-2089-01-05/06

Idle Mode

RX ant. vert/hor. max. hold

15.209 (3f)

v
MW
et
20 i WMMMW
30 100 1000 4000
FREQUENCY [MHz]
Plot : 4- 12 GHz vertical/horizontal (receiver)
EMI-TEST 30 May 2006 14:46:21

hp EMISSION LEVEL[ dBuv/m] PEAK

100

FCC Part 15

FCC P4t 15.209

3990 10000

FREQUENCY [MHz]

12000

Plot : 12- 25 GHz vertical/horizontal (receiver)

-- no spurious found --
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Spurious Emissisons level [dBuV/m

Receiving Mode
fIMHz] Detector

[ dIB_ﬁ\\//6/Im] f[MHz] Detector [ dIB_S\\/;/Im] f[MHz] Detector [ dIB_ﬁ\\/f/Im]
-- no spurious found --

Measurement uncertainty +3dB

f <1 GHz : RBW/VBW: 100 kHz f>1GHz : RBW/VBW: 1 MHz
see above plots

Measurement distance see table

Limits : § 15.109

Frequency (MHz) Field strength (uV/m) Measurement distance (m)
30-88 100 (40 dBuV/m) 3
88 - 216 150 (43.5 dBuV/m) 3
216 - 960 200 (46 dBuV/m) 3
above 960 500 (54 dBpV/m) 3
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3.17 Spurious Emissions < 30 MHz - Transmitter radiated § 15.209

Modulation: GFSK

Measured at 10 m distance.
Values recalculated with 40 dB/decade according to FCC rules.

Plot 1:
EMI-TEST 30 May 2006 15:56:22
hp EMISSION LEVEL[ dBuv/m] PEAK
1o ) - 3m magn
FCQ15.209 ™~ - Sennheiser Communication BW900
~ 4-2089-01-05/06
] TXon
RX ant. vert/hor. max. hold

20

70 I~ S

50 WM’M T VW% VW\

e
30 L
Moy ||
AL
01 1 1 10 30
FREQUENCY [MHz]
Limits:

Frequency (MHz) Field strength (uV/m) Measurement distance (m)
0.009 - 0.490 2400/F(kHz) 300
0.490 — 1.705 24000/F(kHz) 30
1.705-30.0 30/ 29.5 dBuV/m 30
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3.18 Conducted Emissions <30 MHz § 15.107/207

Modulation: GFSK

Plot 1:

CISPR 22

EUT: BW 900

Manufacturer: Sennheiser Communication

Operating Condition: Audio link BS to HS; second accu charged
Test Site: CETECOM ICT Services Room 006
Operator: SCN

Power Supply: 110 V AC

Line: AC Line

Start of Test: 09.06.2006 / 09:05:26

SCAN TABLE: "EN 55022 V"'

Short Description; Voltage Mains 1.60
Start Stop Step Detector Meas. IF  Transducer
Frequency Frequency Width Time Bandw.
150.0 kHz 30.0 MHz 7.5kHz MaxPeak 100.0 ms 10 kHz ESH3-Z5 L1 1458
Average
Level [dBuV]
100
80
\
60
T :
40 1 +
20
0 150k 300k 500k 1M 2M 3M 5M ™ 10M 30M
Frequency [Hz]
X MES 55022 V AC_fin QP
+ MES 55022 V AC_fin AV

MES 55022 V AC_pre PK
LIM EN 55022 V QP Voltage QP Limit
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MEASUREMENT RESULT: *'55022 V AC_fin QP"

09.06.2006 09:09
Frequency Level Transd Limit Margin Line PE

MHz

0.645000
0.652500
0.780000
0.802500
1.035000
1.080000

dBuv

50.00
53.80
43.00
41.20
41.20
40.50

dB dBuv

10.5
10.5
10.6
10.5
10.5
10.5

56
56
56
56
56
56

dB

6.0 L1 GND
22 L1 GND
13.0 N GND
148 N GND
148 N FLO
155 N FLO

MEASUREMENT RESULT: "'55022 V AC_fin AV"

09.06.2006 09:10
Frequency Level Transd Limit Margin Line PE

MHz

dBuv

dB dBuv

dB

0.607500 36.50 105 46 9.5 L1 GND
0.652500 42.10 105 46 39 L1 GND

Limits :

Under normal test conditions only

See plots
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3.19 Used Testequipment
Anachoic chamber C:
Device Manufacturer Type S/N Number |Inv. No. Cetecom
Spektrum Analyser HP 8566B 2747A05306 |300001000
Spektrum Analyser Display HP 85662A 2816A16541 |300002297
Quasi-Peak-Adapter HP 85650A 2811A01131 |300000999
Power Supply HP 6032A 2818A03450 |300001040
Power Attenuator Byrd 8325 1530 300001595
Bikonical Antenna EMCO 3104 3758 300001602
Log. Period. Antenna EMCO 3146 2130 300001603
Double Ridged Antenna EMCO HP 3115P 3088 300001032
Active Loop Antenna EMCO 6502 2210 300001015
Antenna VDE/FCC HP11965B 300002298
SRM-Drive HP 9144A 2823e46556  |300001044
Software HP EMI 300000983
Busisolator Kontron 300001056
Absorberhalle MWB 87400/02 300000996
Salzséule Kontron 300001055
Antenna R&S HMO20 832211/003  |300002243
Indukt. Tast Antenna R&S HFH 2 Z4 881468/026  |300001464
System-Rack HP I.V. 85900 * 300000222
Spectrum Analyzer HP 8566B 2747A05275 |300000219
Quasi-Peak-Adapter HP 85650A 2811A01135 |300000216
RF-Preselector HP 85685A 2837A00779 |300000218
Rahmen Antenne R&S HFH2-Z2 891847-35 300001169
Leitungsteiler HP 11850C 300000997
Breitband-Hornantenne EMI HP 35155P 300002300
PC HP Vectra VL 300001688
VHF MeRantenne Schwarzbeck VHA 9103 300001778
Spectrum Analyzer Display HP 85662A 2816A16497 |300001690
VHF MeRantenna Schwarzbeck VHA 9103 300001780
Biconical Antenna EMCO 3104 C 9909-4868 300002590
SRD Laboratory: (Bluetooth System)
No Equipment/Type Manufact. Serial Nr. Inv. No.
Cetecom
1 System Controller PSM 12 R&S 835259/007 3000002681
2 Memory Extension PSM-K10 R&S Tol 3000002681
3 Operating Software PSM-B2 R&S Tol 3000002681
4 19°” Monitor 22759020-ED 3000002681
5 Mouse LZE 0095/6639 | 3000002681
6 Keyboard (G00013834L461 | 3000002681
7 Spectrum Analyser FSIQ 26 R&S 835540/018 3000002681
8 Tracking Generator FSIQ-B10 R&S 835107/015 3000002681
10 RF-Generator SM1Q03 (B1 Signal) R&S 835541/056 3000002681
11 Modulation Coder SMIQ-B20 R&S To 10 3000002681
12 Data Generator SMIQ-B11 R&S To 10 3000002681
13 RF Rear Connection SMIQ-B19 [ R&S To 10 3000002681
14 Fast CPU SM-B50 R&S To 10 3000002681
15 FM Modulator SM-B5 R&S 835676/033 3000002681
16 RF-Generator SMIQ03 (B2 Signal) R&S 835541/055 3000002681
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17 Modulation Coder SMIQ-B20 R&S To 16 3000002681
18 Data Generator SMIQ-B11 R&S To 16 3000002681
19 RF Rear Connection SMIQ-B19 [ R&S To 16 3000002681
20 Fast CPU SM-B50 R&S To 16 3000002681
21 FM Modulator SM-B5 R&S 836061/022 3000002681
22 RF-Generator SMPO03 (B3 Signal) R&S 835133/011 3000002681
23 Attenuator SMP-B15 R&S 835136/014 3000002681
24 RF Rear Connection SMP-B19 | R&S 834745/007 3000002681
25 Power Meter NRVD R&S 835430/044 3000002681
26 Power Sensor NRVD-Z1 R&S 833894/012 3000002681
27 Power Sensor NRVD-Z1 R&S 833894/011 3000002681
28 Rubidium Standard RUB R&S 6197 3000002681
29 Switching and Signal Conditioning | R&S 338864/003 3000002681
Unit SSCU
30 Laser Printer HP Deskjet 2100 HP N/A 3000002681
31 19’ Rack R&S 11138363000004 | 3000002681
32 RF-cable set R&S N/A 3000002681
33 IEEE-cables R&S N/A 3000002681
34 Sampling System FSIQ-B70 R&S 835355/009 3000002681
35 RSP programmable attenuator R&S 834500/010 3000002681
36 Signalling Unit R&S 838312/011 3000002681
37 NGPE programmable Power Supply [ R&S 192.033.41 3000002681
for EUT
SRD Laboratory (Bluetooth Testsystem Extended)
No Equipment/Type Manufact. Serial Nr. Inv. No.
Cetecom
1 Climatic box Voetsch 58566046820010 | 300003019
2 CBT32 with EDR Signaling Unit R&S
3 Coupling unit Narda N/A -
4 2xSwitch Matrix PSU R&S 872584/021 --
5 RF-cable set R&S N/A different
6 IEEE-cables R&S N/A --
7 System Controller with NI IEEE card | other N/A --
8 CMU 200 R&S 832221/0055 300002862
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4 Photographs of Test Set-up

Photo 1: Radiated Emissions
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Photo 2: Radiated Emissions
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Photo 3: Conducted Emissions
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5 Photographs of EUT

Photo 1: (conducted Sample)

i

BWS00 BS
AL NO 227

Photo 2: (radiated Sample)
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Photo 3: (network adapter)
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Photo 6: inside BW900 BS _
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