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What is Adaptive Frequency Hopping?

When two Bluetooth devices connect under normal circumstances,
they establish a basic frequency hopping scheme across 79 frequency
channels in the 2.4 GHz ISM band, hopping at a rate of 1600 times per
second. However, as is becoming increasingly common, interference
may be encountered in environments where other wireless technolo-
gies, such as 802.11 WLAN or DECT are also active. Blocked chan-
nels, caused by interference, result in a deterioration in the perfor-
mance of the connection, and this in turn results in poor voice quality
or reduced data transfer rates. To limit the impact of this interference,
an adaptation of frequency hopping, known as Adaptive Frequency
Hopping (AFH) was introduced by the Bluetooth Special Interest
Group in the 1.2 Bluetooth specification. AFH aims to restore the
performance of a Bluetooth connection by identifying channels with
high error rates and excluding the use of these channels thereafter.
The figure below shows an example of Bluetooth packets being blocked
by WLAN transmission within the same radio band.
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When AFH is enabled, the channels in use by WLAN are excluded and
the Bluetooth packets are restricted to other channels where there is
less chance of interference.
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MT8852B Implementation of AFH

When Bluetooth devices that implement the 1.2 specification are
connected, each device can create its own Local Assessment Scheme.
This is a channel map that defines which channels the device assesses
to be clear and which are experiencing interference. The MT8852B is
designed to respond to the EUT assessment of the channels experienc-
ing interference. The MT8852B, being the Master device, creates an
Active Channel Map that is the combination of the EUT’s local assess-
ment scheme and any channels that the user has manually masked
from the user interface. This is shown in the figure below.
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The Active Channel Map defines the permitted channels that the
MT8852B and EUT use whilst frequency hopping.

The MT8852A-15 option allows you to:-

*  Connect to an EUT using the Faster Connection feature within the
Bluetooth 1.2 specification and display the connection time in
milliseconds.

*  Display the EUT Bluetooth 1.2 Supported Features map,
including AFH capabilities.

*  Create an AFH connection to the EUT.

*  Read the EUT Local Assessment Scheme in the presence of an
external interfering signal (e.g. WLAN).

*  Manually define additional channels to mask in the MT8852B
Psuedo Local Assessment Map.

+ Display a graph of channel utilization against time to measure the
speed with which an EUT masks channels when an interfering
source is activated.

+ Display a graph of Frame Error Rate (FER) against time to
validate that an EUT identifies all “Bad” channels and maintains
a zero or low FER.

+  Establish an audio SCO link so that the audio quality can be
monitored in the presence of interfering signals, and ensure that
the AFH functionality maintains a high quality audio path.



Display Styles

Channel Utliization Against Time

This screen presents a graph with one second resolution of the number
of channels masked by the EUT. It can be used to measure the time
that it takes an EUT to respond to the introduction of an interfering
signal source. When the interfering source is removed, the same
display shows the time that it takes an EUT to re-introduce the, now
clear, channels into the hopping scheme.

Frame Error Rate Against Time

This screen presents a graph with one second resolution of the FER of
the Bluetooth link with AFH enabled. When an interfering source
such as a 802.11 WLAN access point is activated, the FER can be seen
to increase immediately. As the EUT’s local assessment scheme iden-
tifies the “bad” channels and reports its assessment to the MT8852B,
the FER decreases as channels are removed from the hopping plan.

Audio Measurements with AFH

The MT8852B also supports SCO connections with AFH active. This
facilitates analysis of the impact of an interfering source on the quality
of an audio signal.




MT8852A-15 Option Summary

Order code

MT8852A-15

Faster connection

Displays connection time in milli-
seconds

AFH graphical screens

Channel utilization against time
(120 seconds active display with
one second resolution). FER
against time (120 seconds active
display with one second
resolution)

AFH active channel map

Live display of currently active
channel map

AFH settings

AFH On/Off
EUT reporting rate (1 to 30

seconds)
EUT reporting On/Off

MT8852B Pseudo local
assessment

Manual setting of masked chan-
nels

Minimum number of active
channels

Can be set to 1 ( Bluetooth specifi-
cation requires a minimum of 20
active channels in AFH mode)

Audio capability

AFH enabled with SCO connection
established.




/inritsu

ANRITSU CORPORATION

5-1-1 Onna, Atsugi-shi, Kanagawa, 243-8555 Japan
Phone: +81-46-223-1111

Fax: +81-46-296-1264

- Australia

ANRITSU PTY LTD.

Unit 3/170 Forster Road Mt. Waverley,
Victoria, 3149, Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

- Brazil

ANRITSU ELETRONICA LTDA
Praca Amadeu Amaral, 27-1 andar
01327-010 - Paraiso, Sao Paulo, Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3886940

- Canada

ANRITSU ELECTRONICS LTD.

700 Silver Seven Road, Suite 120, Kanata,
ON K2V 1C3, Canada

Phone: +1-613-591-2003

Fax: +1-613-591-1006

- Denmark
ANRITSU A/S

Kirkebjerg All 90 DK-2605 Brondby, Denmark
Phone: +45-72112200
Fax: +45-72112210

- Finland
ANRITSU AB

Teknobulevardi 3-5, FI-01530 Vantaa, Finland
Phone: +358-9-4355-220
Fax: +358-9-4355-2250

Ordering information:

Part number

- France

ANRITSU S.A.

9, Avenue du Québec Z.A. de Courtaboeuf 91951 Les
Ulis Cedex, France

Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65

- Germany

ANRITSU GmbH

Nemetschek Haus Konrad-Zuse-Platz 1 81829
Miinchen, Germany

Phone: +49 (0) 89 442308-0

Fax: +49 (0) 89 442308-55

- Hong Kong

ANRITSU COMPANY LTD.

Suite 923, 9/F., Chinachem Golden Plaza, 77 Mody
Road, Tsimshatsui East, Kowloon, Hong Kong, China
Phone: +852-2301-4980

Fax: +852-2301-3545

- India
ANRITSU CORPORATION India Liaison Office
Unit No.S-3, Second Floor, Esteem Red Cross Bhavan,

No.26, Race Course Road, Bangalore 560 001 India
Phone: +91-80-30944707

- ltaly

ANRITSU S.p.A.

Via Elio Vittorini, 129, 00144 Roma EUR, ltaly
Phone: +39-06-509-9711

Fax: +39-06-502-2425

- Korea

ANRITSU CORPORATION

8F Hyun Juk Bldg. 832-41, Yeoksam-dong,
Kangnam-ku, Seoul, 135-080, Korea
Phone: +82-2-553-6603

Fax: +82-2-553-6604

MT8852A-15

Adaptive Frequency Hopping

- P.R. China

ANRITSU COMPANY LTD.

Beijing Representative Office

Room 1515, Beijing Fortune Building, No. 5 North Road,
the East 3rd Ring Road, Chao-Yang District

Beijing 100004, P.R. China

Phone: +86-10-6590-9230

- Singapore

ANRITSU PTE LTD.

10, Hoe Chiang Road #07-01/02, Keppel Towers,
Singapore 089315

Phone: +65-6282-2400

Fax: +65-6282-2533

- Sweden

ANRITSU AB

Borgafjordsgatan 13 164 40 Kista, Sweden
Phone: +46-853470700

Fax: +46-853470730

- Taiwan

ANRITSU COMPANY INC.

7F, No. 316, Sec. 1, NeiHu Rd., Taipei, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817

-UK

ANRITSU LTD.

200 Capability Green, Luton, Bedfordshire LU1 3LU, U.K.
Phone: +44-1582-433280

Fax: +44-1582-731303

-US.A.

ANRITSU COMPANY

1155 East Collins Boulevard,
Richardson, Texas 75081

Toll Free: 1-800-ANRITSU (267-4878)
Phone: +1-972-644-1777

Fax: +1-972-644-3416

The Bluetooth word mark and logos are owned by the Bluetooth SIG, Inc. and any use of such marks by Anritsu is under license.
Other trademarks and trade names are those of their respective owners.

Data subject to change without notice. For the most recent specification visit: www.eu.anritsu.com

€

Part number: 13000-00177 Rev.D

January 2007





