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5 Bandwidth and Carried Frequency Separation

5.1 Defimition

According to FOC §15.247(a)(1), Frequency hopping systems shall have hopping channel
cartier frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever 15 greater.

5.2 Test Procedure

a. The ETT temporary antenna port was coupled to the spectrum analyzer. The lost of the cables
the test system 15 calibrated to correct the reading.

k. The spectrum analyzer was set to Maxpeak Detector function and Mamimum Hold mode.

c. The resolution bandwidth of the spectrum analyzer was set to at least 1% of the EUT emission

bandwidth. EBW=10 kHz, VBW=30kHz.

3.3 Test Setup

b GSM Mobile Phone
Hoteboole
i viiter Eluetooth | Antenna Port mpectrum
¢ Maodule | Analyzer

For the actual test configuration, please refer to the related item-Photographs of the Test
Configuration,

3.4 EUT Setup and Operating Conditions

The ETUT was powered off and connected to a notebook computer. & set of software (provided
by the applicant) installed in the computer activated and controlled the Bluetooth module of the
ETUT The Bluetooth module was operating at maximum power output and wanted channels.

5.5 Test Results

Operating Frequency ( MHz ) | 20dE Bandwidth(IV[Hz) Channel Separation
2402 0928
2441 0942 1000 Hz
2420 0,941

The EUT had hopping channel catrier frequencies separated by the 20 dB bandwidth of the
hopping channel.
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6 Hopping Sequence

6.1 Requirement of the standard

Arccording to FOC §15.247(a)( 1), The system shall hop to channel frequencies that are selected
at the system hopping rate from a pseundorandomly ordered list of hopping frequencies.

6.2 Test Results

The channel 15 represented by a pseudotandom hopping sequence hopping through the Y9 EF
channels. The hopping sequence is unicgue for the piconet and 15 determined by the Bluetooth
device address of the master. For details refer to the Bluetooth standard.

7 Equal Hopping Frequency Use

7.1 Requirement of the standard

Arccording to FOC §15.247(a)(1), Each frequency must be used equally on the average by each
transtnitter.

7.2 Test Results

The EUT complies with the Bluetooth EF specifications. For details refer to the Bluetooth
standard.

8 Receiver Input Bandwidth and Hopping Capability

8.1 Requirement of the standard

According to FOO §15.247(a)(1), The system recetvers shall have input bandwidths that match the
hopping channel bandwadths of their cotresponding  transmitters and shall st frequencies in
synchromzation wath the transmitted signals

8.2 Test Results

The EUT complies with the Bluetooth EF specifications. For details refer to the Bluetooth
standard.
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9 Time of Occupancy (Dwell Time)

9.1 Requirement of the Standard

According to FCOO &15 24700 10(111), Frequency hopping systems in the 2400-24835 5 MHz
band shall use atleast 15 non-overlapping channels. The average time of occupancy on any channel
shall not be greater than 0.4 seconds within a penod of 0.4 seconds multiplied by the number of
hopping channels emploved Frequency hopping systems which use fewer than 75 hopping
trequencies may employ intelligent hopping techniques to avord interference to other transmissions.
Frequency hopping systems may avold of suppress transtissions on a particular hopping frequency
provided that a minimum of 15 non-ovetl apping channels are used.

9.2 Test Procedure

a. The EUT temporary antenna port was coupled to the spectrum analyzer. The lost of the cables
the test system is calibrated to correct the reading.

k. The spectrum analvzer was set to Maxpeak Detector function and Maxzimum Hold mode.

c. The resolution bandwidth of the spectrum analvzer was comparable to the EUT emission
bandwidth. ERW=1 MHz, VBEW=3 MH=z.

9.3 Test Setup

Same as 5.3

9.4 EUT Setup and Operating Conditions

Eefer to 5.4 The Bluetooth module was operating at maximum power output and hopping-on
mode.

9.5 Test Results

Mumber of hopping channels 15 79,
A channel was used 106 times within 04X 79=316 5.
Diwell time of each occupation in this channel 15 2 96m =,

296ma X 106=0314 5= 045
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10 Peak Output Power

10.1 Requirement of the standard

Arccording to FOC §15 24700010, For frequency hopping systems operating in the 2400-2483 5
MHz band emploving at least 75 hopping channels, and all frequency hopping systems in the
5725-58500Hz band, the mazimum peak output power of the intentional radiator shall not exceed
1 Watt. For all other frequency hopping system s in the 2400-248% 5 MHz band: 0125 "Watts.

10.2 Test Procedure

a. The EUT was coupled to the spectrum analyzer and the base station simulator through a power
divider. The radio frequency load attached to the ETUT antenna terminal was 50 Ohi. The lost
of the cakles the test system 13 calibrated to correct the reading.

b, The spectrum analyvzer was set to Maxpeak Detector function and Maxmimum Held mode.

c. The resolution bandwidth of the spectrum analyzer was comparable to the EUT emission

bandwidth. EBW=1 MHz, VBW=3 MHz.

10.3 Test Setup

same as 5.3

10.4 EUT Setup and Operating Conditions

Same as 5.4

10.5 Test Results

Operating Frequency | Peak Output Power Limit
( MHz ) (dBm) {dBm)

2402 546 30

2441 562 30

2450 5.98 30
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11 Band Edge

11.1 Requirement of the standard

Arccording to FOC §15.247(c), In any 100 kHz bandwn dth cutside the frequency band in which
the spread spectrum or digitally modulated intentional radiator 13 operating, the radio frequency
power that 15 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
EF conducted or aradiated measurement..

11.2 Test Procedure

a. The EUT was coupled to the spectrum analyzer and the base station simul ator through a power
divider The radio frequency load attached to the EUT antenna terminal was 50 Chm. The lost
of the cakles the test system 13 calibrated to correct the reading.

b, The spectrum analvzer was set to Maxpeak Detector function and Mamimum Hold mede.

c. According to the standard requiremnent, the resclution bandwidth of the spectrum analyzer was

zet to EBW=100 lHz, VEW=300 kH=.

11.3 Test Setup

Same as 5.3

11.4 EUT Setup and Operating Conditions

Satme ag 5.4

11.5 Test Results

The radio frequency power bevond the band edges 2400 and 2483 50Hz was 20dE bel ow the
peak output power, measured with 100 kHz resolution bandwi dth. Eefer to the following test plots
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Band Edge Test Plots
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12 Conducted Spurious Emission

12.1 Requirement of the standard

Arccording to FOC §15.247(c), In any 100 kHz bandwn dth cutside the frequency band in which
the spread spectrum or digitally modulated intentional radiator 13 operating, the radio frequency
power that 15 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
EF conducted or aradiated measurement..

12.2 Test Procedure

a. The EUT was coupled to the spectrum analyzer and the base station simul ator through a power
divider The radio frequency load attached to the EUT antenna terminal was 50 Chm. The lost
of the cakles the test system 13 calibrated to correct the reading.

b, The spectrum analvzer was set to Maxpeak Detector function and Mamimum Hold mede.

c. According to the standard requiremnent, the resclution bandwidth of the spectrum analyzer was

zet to EBW=100 lHz, VEW=300 kH=.

12.3 Test Setup

Same as 5.3

12.4 EUT Setup and Operating Conditions

Satme ag 5.4
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12.5 Test Results

No. Frequency Level Limit Margin(dB)
{VHz) {dBm) (Ref-20dEB) (Limit-L evel)
24020 Hz (B ef=1 904dBm)
1 480400 -55.14 -18.10 3704
2 T206.00 -5%9 88 -18.10 41.78
3 S608.00 -58.28 -1, 10 40.18
2441 Hz (B ef=1 894Em)
1 4882.00 -53775 -18.11 35.64
2 732300 -57.23 -18.11 3912
3 764 00 -53.23 -18.11 3512
24800 Hz (B ef=1 83dBm)
1 4940.00 -52.13 -18.17 33.96
2 7440.00 -58.06 -18.17 3989
3 892000 -59 30 -18.17 4173
4 12400.00 -65.46 -18.17 4725
5 14550.00 -62.02 -18.17 43,85
NOTE:

1. The spurious Emissions from 2 KHz to 10th harmonic of the fundamental frequency were
researched. Only the larger ones were recorded above.

2. For more details please refer to the following test plots. The matker point 1z the ETTT
transmitting frequency which should be 1gnore
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Conducted Spurious Emission Test Plots
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3. Highest channel, 24800Hz
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13 Radiated Spurious Emission

13.1 Requirement of the standard

Arccording to FOC §15.247(c), In any 100 kHz bandwn dth cutside the frequency band in which
the spread spectrum or digitally modulated intentional radiator 13 operating, the radio frequency
power that 15 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
EF conducted or aradiated measurement.

13.2 Test Procedure

a. Theradiated power measurement was performedin a full anechoic chamber The air lost of the
site and the factors of the test system 15 pre-calibrated using substitution method

b, The EUT was placed on the vertical axis of atumntable 1.8 meters above the ground. The takle
was turned from 0 degrees to 360 degrees to find the masimum reading,

d. In the frequency range =0 MHz to 2 GHz, ultra-broadband bi-log antenna was uszed. In the
trequency range above 3 GHz, horn antenna was used The antenna was at the same height as
the EUT Since the there was no reflection from the chamber floor and the site was
pre-calibrated, the antenna height need not to be changed as the open site method The
polarizaton of the receiving antenna was the same as that of the EUT transmitting antenna.

e. The specttum analyzer was set to Maxpeak Detector function and Masmimum Held mode.

t According to the standard requirement, the resclution bandwi dth of the spectrum analyzer was
zet to RBW=100 lHz, VBEW=300 kHz.
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13.3 Test Setup

Full-anechoic Chamhber

FrrrrTd

Filter

Recelve

For the actual test configuration, please refer to the related item-Photographs of the Test
Confl murat on.

13.4 EUT Setup and Operating Conditions

Satme ag 5.4
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13.5 Test Results

No Frequency Level Limit Margin(dB)
: {VHz) {dBm) (Ref-20dEB) (Limit-L evel)

2402MHz, Antenna Vertical (Eef=-158 12dBm)

1 480400 -54 .25 -28.12 26.13

2 T206.00 -48 84 -28.12 2072

3 S608.00 -52.82 -2n. 12 24.70
24020 Hz, Antenna Hertical (Eef=-743dBm)

1 4804.00 -52.54 -27.43 25:11

2 7206.00 -51.27 -27.43 23,54

3 S602.00 -53 89 -27 .43 26 46
24410 Hz, Antenna Vertical (Eef=-8 08dBm)

1 4882.00 -55.23 -28 08 2715

2 7323.00 -49 87 -28 .08 2170
2441 Hz, Antenna Horzontal (Eef=-2 07dBEm)

1 4882.00 -56.28 =25 .07 2721

2 732300 -51.01 =25 07 21.54
24800 He, Antenna Vertical (Eef=-8 35dBm)

1 4960.00 -55.87 -28.35 2752

2 7440.00 -45 774 -28.35 21.39
24800 Hz, Antenna Honzontal (Eef=-8 91dEm)

1 4940.00 -5% .95 -28.91 31.04

2 744000 -54.03 -2n 91 2512

NOTE:

1. The spurious Emissions from 30 MHz to 20GHz were

recorded above,

researched. Only the larger ones were

2. For more details please refer to the following test plots. The marker point 15 the ETTT
transmitting frequency which should be 1gnore
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Radiated Spurious Emission Test Plots
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3. Middle channel, 244 10Hz; Antenna Vertical
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5. Highest channel, 24500Hz; Antenna Vertical
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Appendix I: Photographs of the EUT

1. Appearance of the MS
= Nl T ] ;|.||".
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2. Inside of the WIS
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Appendix 1I: Photographs of the Test Configuration

1. Conducted Emission Test

2. Radiated Emission Test (9 kHz -30 WMHz)
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3. Radiated Emission Test (30 MHz — 1 GHz)

4. Radiated Emission Test (above 1 GHz)
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5. Conducted RF Test

5. Radiated RF Test
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