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enabled, that is, they must be equipped with a transceiver that transmits and receives ina

2.45 Ghz frequency band. Every Bluetooth enabled device has a 48-bit address called the
BD_ADDR (Bluetooth device address) that uniquely identifies the device.

Although the Bluetooth protocol uses point-to-point connectivity, its topology is
20  based on ad hoc networks called piconets. A piconet is defined as a network of one master

and one or more slaves. Up to seven slaves can be active at any one time.

Communication within a piconet is based on a Time-Division Duplex (TDD)
scheme. Time is divided into slots of 625 microseconds. Transmission begins only at the
beginning of a slot and occurs within a period of one or more slots. Devices transmit

25  sequentially using a synchronous query-response scheme. Master transmissions start
exclusively at even-numbered slots and slave transmissions start exclusively at
odd-numbered slots. During a slot or an odd multiple of slots, information is transmitted as
a packet. Rather than transmitting at one constant frequency, frequency hopping amongst 79

frequencies at a rate of 1600 hops/s is used.
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Transmission is done in packets. Each packet is made up of three parts: an access
code, a packet header and a payload. The access code includes synchronization information
and a code for identifying the transmission as belonging to a piconet or as being a step in

20 the piconet formation process. The packet header includes information for packet
acknowledgement and the AM_ADDR of the device for which the packet is intended. The

payload contains the transmitted data and, optionally, a data header.

Each device operating under the Bluetooth protocol has an internal hierarchy, the
Bluetooth protocol stack. Each layer of the stack is implemented as hardware, software or a

25  combination thereof. A Bluetooth protocol stack is depicted in Figure 1.

The lowest layer is a RF transceiver 10. Overlaying RF transceiver 10 is a Baseband
layer 12. Baseband layer 12 manages physical channels and links. The Baseband protocol is
implemented as a link controller, and works with a Link Manager layer 14 (LM) for

carrying out link level routines like link connection. Baseband layer 12 handles packets and



-3 applies the TDD schene. Overl ayi ng Baseband |ayer 12 is LM 14. LM 14
carries out link setup, authentication, |link configuration and ot her

pr ot ocol swo@z@s43ayi ng LM 14 is a Logical Link Control andp&aasoziissn
Protocol (L2CAP) |ayer 16. L2CAP 16 provi des the connection-oriented and
connectionl ess data services to 5 upper |ayer protocols wth protocol

mul tipl exing capability, segmentationijand reassenbly operations and group

ul ti pl exi ng . ent ati on jand rea: ot ons
That ¢ he Obuea BP0 ed herfPRRUIARE 120 LRYES, £ 1d M ERAIAT,

with the oy, asemsbation,lak&onBuratiet &l othetgrotoeols.t hat is, for exanple, the
L2CAP | ayer of a device 1 sends information to the L2CAP 10 |ayer of a

devi 2. Pi t f i .' l.1.-.def i ned tial that
docur s bet veonOVHBEALEb RS o tal drinf tefal Pog< Rl Pe THa0e, way
of the f Ofa%%}‘é\ld;%&@g?g@k f)rov-m% thBlcbieeRbNoBBRE 86l H8iHeEBSIENI datsedibesuiai t 1

are activa within range of each other. Unit O issues an Inquire
packets usippgr dayei poptioaoys Witk quetncyl-thapiplenpgsahatty, Signeentdtionianidt re@ssemblyes
the Inquire transmssion it is by definiti t he unit ich shall be nmaster
of the i PRSIPIWALNG; &‘ES’HBt“.bslrJ?‘ﬁt’P“\ﬁ/' 8¥eri]5}¥mag gggég)végalﬁlaé’p Rion P“Pi?fuilg’ythfcan
state). S I | V2 t Inquire transmssion it is by
definiti %ﬁgﬁgy%tthé\%grgggﬁgﬁel\aegigeaEkgl ave in the incipient piconet. Unit
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has the BD ADDReciniivel efle detied gemprunigaies with e warrespongingelayainek anothesi ng

the BD_A .an optianal ly, .t lsock setti f i . il . FS~hl a
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of the FHS packet. The active sl ayv tate, the AM A and the BD A of
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t h S
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PCT/ U%OZ/ H1BG Fssues the Inquire transmission it is by definition the unit which shall be master of the

incipient piconet. Unit 1 is in a discoverable mode (inquiry scan state). Since unit 1 is
receiving the Inquire transmission it is by definition the unit which shall be a slave in the
incipient piconet. Unit 1 receives the Inquire transmission and responds with an FHS

pécket, which has the BD_ADDR and clock setting of unit 1.

20 Unit 0 pages unit 1 using the BD_ADDR and, optionally, the clock setting of unit 1.
If it is in a connectable mode, unit 1 enters a slave response state and sends a first reply to
unit 0. Unit 0 sends an FHS packet with its own BD_ADDR and its clock setting to unit 1.
Unit 1 sends a second reply, confirming receipt of the FHS packet. The active slave state,
the AM_ADDR and the BD_ADDR of unit 1 are noted in the table of active links of unit 0.
25 In the table of active links of unit 1 the master status, the BD_ADDR and clock offset of

unit 0 are noted.

After these steps, a piconet exists where unit 0 is the master and unit 1 is the slave.
Further intrapiconet communication is done using the communication parameters of the

piconet, that is a frequency hop scheme calculated from the master BD_ADDR with a phase
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wth atimng offset to match the clock of the master. Further,
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switch to oundar mng as
dictated by the new master. Unit O then transfers the AM ADDRs and ot her
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mO and sl continue using the communication parameters of the original piconet (the

frequency hopping scheme based on the unit 0 BD_ADDR and clock), but perform a
time-division switch, that is unit 1 transmits starting at even-numbered slots and unit 0

starting at odd-numbered slots.

20 The first step is to realign slot boundaries according to the clock of the new master
m1 (unit 1). This is done by a LMP_slot_offset command sent from the new master m1l
(unit 1) to the slave sO (unit 0). The new master m1 (unit 1) sends an FHS packet assigning
anew AM_ADDR to the new slave s0 (unit 0). The slave sO (unit 0) transmits an ID packet
to acknowledge the receipt of the FHS packet. Both the new master (m1) unit 1 and the
25  slave sO (unit 0) thereafter switch to use the slot boundaries, frequency hopping and timing
as dictated by the new master. Unit O then transfers the AM_ADDRs and other salient

information concerning the other slaves of the piconet to the new master (unit 1).

Unit 1 further enforces a piconet switch on each slave separately. The new slot

alignment offset, the new AM_ADDR and other information are sent to each slave using
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slave switches to the new piconet communi cati on paraneters, as dictated by
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can negotiate a tine-out period (Supervision Tinme Qut). After receipt of
each packet, the tiner dedicated to 5 the tine-out period is reset to
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as a hub §iRtessivklyGesoneitsaih tifte-he pegehwithodtedeivihd anyppaekers trom the nidser,
mast er di sappears, communi cations between all other units ceases. The use
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has digappear egy 0} 0342323 WhePHi¢ HRRA0A ABRdiesirable. For example, in a multiplayer

game played through a Bluetooth piconet, the participants who were slaves may want to
continue playing the game despite the unexpected disappearance of the device designated as

master of the piconet.

There is a need for a method that allows a Bluetooth piconet to continue functioning
20 after the master of the piconet unexpectedly disappears. There must be method to

reconstitute the piconet in a way that is transparent to the user and to the application.

SUMMARY OF THE INVENTION

The above and other objectives are achieved by the innovative methods and the

25  innovative device provided by the present invention.
As described above, the Bluetooth protocol allows establishment of a Bluetooth
piconet where the master acts as a hub for all communications between units of the piconet.
If the master disappears, communications between all other units ceases. The use of the
teachings of the present invention allows a piconet to be established using the slaves of a

30  Bluetooth piconet of which the master has disappeared.



-6 Further, there exist applications that rely on point-to-nultipoint
comuni cations. In such cases it is preferable that the point-to-point
t opol ogy wbD ologo3pi conet be hi dden fromthe application. Paa/uss®imss2the
teachings of the present invention allows an application that relies on
poi nt-to-nul ti point comuni cations to use a Bl uetooth piconet w thout
needi ng 5 any know edge of the piconef.. Furthernore, the use of the
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t till further f f th t, ] tion, i
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reset upomasterc bapdiseppegred; ransai¢csiog oonet pbrthe iftaves do negsBepew gnesielt a@date; b)

a second ti r..confiqur o,st.art . 25,,counti ng wh i timer
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According to a still further feature of the present invention, the period of time each
slave waits is predetermined and/or identical for all slaves.
20 According to a still further feature of the present invention, each slave is configured
to start waiting its period of time at a different moment.
According to a further feature of the present invention, each slave has a) a first timer
set to overflow after counting a first period of time and to reset upon receipt of a
transmission from the old master to that slave; b) a second timer configured to start
25  counting when the first timer overflows, to overflow after counting a second period of time
and to reset upon receipt of transmission from the old master to any slave; and wherein the
slave whose second timer overflows first is selected as said new master. It is often
preferable that the second period of time is at least as great as the first period of time to
guarantee that the old master has truly disappeared from the piconet and has not just moved
30  out of transmission range of one of the slaves.
There is also provided according to the teachings of the present invention a method

for establishing a new Bluetooth piconet amongst the slaves of an old Bluetooth piconet
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a nethod for establishing a new Bl uetooth piconet anpongst the slaves of an
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di sappearance of the old naster of the old Bl uetooth piconet by a)
selecting one of the slaves to be a new naster; b) designating the other
sl aves of the old Bluetooth piconet _as slaves of the new Bl uetooth
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master. Abfcreadipidlayranagieiodiffogn the od musteherthatfseatyagl Wfa fldgeviitie et to
invention, the new master transmits the new communi cation paraneters only

to AM ADDERUEhwhemiheefinst §mgneuetfiowsiaddhe flsgdsset to DALAE uogiraegipioofaany
further feature.of.th resent in i e i .
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pi conet. There is also provided according to the teachings of the present
i nvention a Bhoerdioglto efathes deatherg o€ hequedenyinyentionothg| nepiynaster transmits the
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layer. Thgcapidd 681HeQ)d 20VIPABIDIOBS HiRYiehv ket VeiserRABKSY, Scddr@if tth@ further

application wherein each packet is |abeled with a name of the source unit

and t he nfepwrefoft the present invention, the new master transmits the new communication
parameters only to AM_ADDRs that were assigned in the old piconet.

20 According to a further feature of the present invention the new master assigns a new
AM_ADDR to each of the slaves joining the new piconet, where preferably the new
AM_ADDR of each slave is identical‘to its AM_ADDR in the original piconet.

There is also provided according to the teachings of the present invention a
Bluetooth enabled device configured to allow point-to-multipoint communications by an

25  application between at least two units using a Bluetooth piconet by using an application
adaptation layer. The application adaptation layer receives packets from the application
wherein each packet is labeled with a name of the source unit and the name of the
destination unit and the application does not need to be aware of the existence of the
piconet.

30 According to a further feature of the present invention, the device also has a local

addressing list accessible to the application adaptation layer. The local addressing list



destination unit and the application does not need to be aware of the

exi stence of the piconet. 30 According to a further feature of the present
i nvent i orwotokesaservi ce al so has a | ocal addressing |ist aecedasobimsto the
application adaptation |ayer. The |ocal addressing list WO 02/089391

PCT/ US02/ 10852 -8 contains at |east the nane and the AM ADDR of all other
units participating in the Bluetoothgpiconet. According to a further
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15  master; and c) establishing the new Bluetooth piconet by the new master at the Baseband
layer; and d) establishing communications between the units at at least one layer of the
Bluetooth protocol stack other then the Baseband layer.

According to a further feature of the present invention, the application is informed
of the disappearance of the master of the old piconet.

20 According to a further feature of the present invention, the Baseband layer of a Imit
informs its respective LM layer of the fact that a new Bluetooth piconet has been
established.

According to a further feature of the present invention, the LM layer of a unit
informs its respective L2CAP layer of the fact that a new Bluetooth piconet has been

25  established.

According to a further feature of the present invention, the new master is the unit
that establishes communications between the units at the layers of the Bluetooth protocol
stack other then the Baseband layer. The new master establishes the communications either
serially, that communications are established at all relevant layers of one unit before

30 communications are established with another unit, or in parallel, where the communications

are established to one layer with a number of units, before proceeding to establishing

communications with other levels.



According to a further feature of the present invention, the new master is
the unit that establishes conmunications between the units at the | ayers
of the Blwetoewosdsopr ot ocol stack other then the Baseband Ipayarso2/1ise2 new
mast er establishes the comuni cations either serially, that conmunications
are established at all relevant | ayers of one unit before 30 comrunications
are established with another unit, org¢in parallel, where the communications
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| ayers include at |east the LMand the L2CAP |ayers. According to a still
further fisaentron, establishingreomemunications weithothe LA tlayer of i wit pr&psAGHCeaRlIHHE wi t h

the LMl ayer of. a.unit. e est i.shi.ng comrunications with the L2CAP
| ayer of Wuﬁ‘ﬁ%{({ns3"‘%&%%@%%2&%%%?%@@ETHE DRAW NGS The invention is

her ei ng descri bed, by way of exanple only, with reference to the

acconpanyi ng drawi ngs, where: FIG 1 (prior art) is a schematic description
of a Bl ue&BlﬁthEﬁ@@PHONOE&HEﬂRKW@IGﬁ shows the process of selecting a

slave to performthe masterl ess, sl av, o master rol i i to
the present in %%HVSWOIF}%“?HS%S% eﬁ ’néy DA COZseg(argP %ag%m%gg%fg?e%% W i
reconst i t yH.ha a@iﬁﬁ&@ﬂ&igs?ﬂh&eg the masterless slave to master role switch
according to the present invention; FIGS. 4a - 4d are the addressing tables
accordi ng to tR&.priegemrt)iing schenwtic descaiptiasohi Bbistaotle piogesobsfadds a mast er
and three slaves; FI.G 5.is the fl.ow of a packet that is tra 1.t one
slave'to a _seclg% {F}%R%S thﬁcqffﬂ?eaf’ o SVYSthr}gea ﬁﬁé(gg%tpe?ﬁ%ﬁﬁ? o eﬁ% glg\gsﬁ%ws

t he sequepbitad rofd \WNEBScORAINGth B fréschi@vadidhessi ng tabl es of a piconet
during piconet reconstitution; and 20 FIG 7 is a schematic description of
t he protocol sF&ti3 shows deyipeesess of engy asaster reponsiittingra pdETA) fwmg the

DESCRI PTION OF T | NVE . . . .
masterless 'gllz_:ive to mysjlt_ércr](\)lle switch according to the present invention;

FIGS. 4a — 4d are the addressing tables according to the present invention of a
15  piconet composed of a master and three slaves;
FIG. 5 is the flow of a packet that is transmitted by one slave to a second slave
according to the present invention; |
FIG. 6 shows the sequential changes occurring in the addressing tables of a piconet
during piconet reconstitution; and
20 FIG. 7 is a schematic description of the protocol stack of a device of the present

invention.

DETAILED DESCRIPTION OF THE INVENTION

The principles and use of the methods according to the present invention may be

25  better understood with reference to the drawings and the accompanying description. Before
turning to details of the present invention, it should be appreciated that the present
invention provides two sets of features, which when combined provide a particularly useful
method.

The first feature relates to a method whereby a slave of a Bluetooth piconet

30  performs a masterless role-switch after disappearance of the master. The first feature will be

described with particular reference to Figures 2 and 3.



The principles and use of the nethods according to the present invention
may be 25 better understood with reference to the drawi ngs and the
acconpanywogz2aeseri pti on. Before turning to details of tPETIrSox®0352
invention, it should be appreciated that the present invention provides
two sets of features, which when conbined provide a particularly usefu
met hod. The first feature relates to. g ethod whereby a slave of a
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it is resgl h@TZ04A A0M fRegi ns counting anew. The Tl _flag is set to 15
TRUE. The Tl flag is set to FALSE any tinme the slave receives a packet sent
by the master Tids atipepnseddd cowrs Tsibupesesion andis repat aedt timp Hleq shavedgeaivese f .
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pi conet, DRE BHLBYOIdrASWEd it BERet thE8R and TheglrS TYIREngCAIRt ThE TANfyg whentoT
again overflows. 20 T2 overfl ows when a predeterm ned nunber of N slots is

reached. ARUEsThedd_flag iskvet togiAddtfeanyHimethetsave aeasivea ppacistt spat byweamagier T2
counter OIO a%ysolng\(l)?th%vs arvfels 8%,\5116 p}c%%é[:t, ﬁllcﬁl\é?ng itself.

T2 begins counting when T1 overflows. T2 is reset any time the slave receives a
packet sent by the master to any one of the slaves of the piconet, including itself. Once
reset, T2 resumes counting only when T1 again overflows.

20 T2 overflows when a predetermined number of N slots is reached. All slaves in the
piconet have the same value of N. When the T2 counter of a slave overflows, that slave
initiates the masterless role-switching procedure.

This arrangement of two counters ensures that a reasonable delay is maintained
before a masterless role-switching procedure is initiated and that no two T2 counters of one

25  piconet can overflow at the same time.

The counting of the T1 and T2 timers in a piconet composed of one master m0 and
three slaves, sl, s2 and s3 is schematically depicted in Figure 2. All timers T1 and T2 are
set to overflow after counting ten slots (T_supervision = N = 10).

Atslots 0, 2 and 4 sl, s2 and s3 are respectively polled by the master, m0, resetting

30  Ti1(sl), T1(s2) and T1(s3).

At slot 10 T1(s1) overflows and T1_flag(s1)=TRUE. T1(sl) is reset and T2(s1)

begins counting.



initiates the masterless role-switching procedure. This arrangenent of two
counters ensures that a reasonable delay is maintained before a masterless
rol e-swi twbioagsgopcedure is initiated and that no two T2 ®ouniser/s086f one
25 piconet can overflow at the same time. The counting of the Ti and T2
timers in a piconet conposed of one master nO and three slaves, sl, s2 and
s3 is schematically depicted in Figurg 2. All tiners Tl and T2 are set to
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and 4 sl, s2 an are |ver poH e reset
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T1 flag(s@ =TRUE. T1(52) is reset and T2(s2) begins counting. 10 At sl ot
24, TI(s3 gb’%fe“ipflflév% and T1 flag(s3)=TRUE. T1(s3) is reset and T2(s3)

begi ns counti ngg skt 28 Ot (s3P overBloshs )anQVET flag®e)=TRUETI}2) isagést| d TRUEY) sl
initiates the nmasterless role-switching procedure according to the first
f eat ure obeditsecopné’®nt invention. The slave initiating the nast erI ess
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reserved gegghstpuM@hy for use by the piconet master, using the or| gi nal
pi conet slot boundaries and original piconet frecbency hoppi ng schene. The
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The slave initiating the masterless role-switching, procedure, sl, first performs a
15  time-division switch and begins to transmit starting at even-numbered slots, being the slots
reserved exclusively for use by the piconet master, using the original piconet slot
boundaries and original piconet frequency hopping scheme. The first packet transmitted by
the slave initiating the masterless role-switch will reset the T2 timer of all the slaves of the
piconet and thus will avoid a situation where another slave will also attempt to initiate a
20  masterless role switch. The slave s1 attempts to switch all the potential slaves of the former
piconet using each one of the six available AM_ADDRSs, the seventh being its own original
AM_ADDR. In the present example, the piconet switch will be acknowledged only for
AM_ADDRs 2 and 3, corresponding to slaves s2 and s3, respectively.
Just as in a standard master-slave role switch, each FHS packet is addressed to a
25  slave using its original AM_ADDR. In the packet payload, the new slot alignment offset,
the new AM_ADDR and other information is sent to each slave using the original piconet
parameters. In principle, the new master can allocate new AM_ADDRs to each one of the
slaves that joins the new piconet. It is however preferable that the slaves retain the same
AM_ADDR in the new piconet as in the original piconet.
30 In a first embodiment of the first feature of the present invention the addressed slave
acknowledges receipt of the FHS packet immediately and switches to the new piconet

parameters as dictated by the new master.



pi conet and thus will avoid a situation where another slave will also
attenpt to initiate a 20 nasterless role swtch. The slave sl attenpts to
swi tch alwotohesyset enti al sl aves of the former piconet usiPeg/usazinsene of
the six avail able AM ADDRs, the seventh being its own original AMADDR In
the present exanple, the piconet switch will be acknow edged only for
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The second embodiment of the first feature of the present invention can be better
understood by reference to Figure 3, depicting a masterless role-switch of a piconet
20  composed of three slaves s1, s3, and s5 with AM_ADDRs 1, 3 and 5 respectively.
After T2(s1) overflows, sl initiates the masterless role switching procedure, step 20.
s1 sends an FHS_packet to AM_ADDR=2, step 22. Since s3 and s5 receive the
transmission, T2(s3) and T2(s5) are reset.
Since no slave has AM_ADDR=2, no response is transmitted. sl sends an
25 FHS_packet to AM_ADDR=3, step 24. T2(s5) is reset. s3 responds to the FHS_packet and
begins the process of joining the new piconet, step 26.
T2(s5) is reset as a result of the last transmission associated with the joining of s3 to
the piconet, step 28.
s1 sends an FHS packet to AM_ADDR=4, step 30. T2(s5) is reset. Since no slave
30 has AM_ADDR=4, no response is transmitted.
sl sends an FHS packet to AM_ADDR=S5, step 32.



unassigned in the original piconet and the first unit continues querying
the succeeding AM ADDR until all six AM ADDRs have been queried. The
second ervodR/eavl of the first feature of the present invecomiusnz/oms be
better understood by reference to Figure 3, depicting a nmasterless
role-switch of a piconet 20 conposed of three slaves sl, s3, and s5 with
AM ADDRs 1, 3 and 5 respectively. Affgy. T2(sl) overflows, sl initiates the
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AM ADDR=2, step nce s recerve t transm ssi on, s3) and
T2(s5) argep®pet. Since no slave has AM ADDR=2, no response is transmtted.
sl sends an 25 FHS packet to AM ADDR=3, step 24. T2(s5) is reset. s3,
responds to thét theiengathempregsss dsedhdaboreansd depicted wr Fightend, ggemriconsivs

pi conet, step,;26. T2(s IS t. | it | LS :
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AM ADDR=4, no response is transmtted. s 1 sends an FHS packet to

AM _ADDR=5t0 #ieepigber layer2f 09 38emetly pgpogolosack and.q mosEgmpaepdlyestot Het he

FHS packet and. begins the process of joining the new piconet, step 34. At
the end o?pp?lﬁ%“%lr ocess descri bed above and depicted in Figure 3, a new

pi conet is fOIan}ﬂ),cipmQl!i@BId&ﬁ)oﬂQﬁﬂﬂS&fcoBis&lé@igﬁéd with pbmt-1epbar canthuhivatialsaves
s3 and s5 are slaves. Since 5 the procedure described above is perforned
entirely iatmintdewBersetenienit, e master, dcts oy theshdy Bntalk epmmunicatns: Mullasd of
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COMUNI CaggrAitst hictarBhy)dnWiek ppiicatioh, ta nirierESéqRivalaat tdeviass tai@l Muiagar al |
communi cations. Multi-user 10 applications such as nultiplayer ganes
require paldngssedtonedchi qslsirnand Gamuthie pointcafsviewtal the applisatient mpssagesrdhpot | n

such apolLeath Q1% VIRt o f PGS, v ces send messaee | adt essec
not need to PPRse bR AMEPIsEBleB&h&ds t0fimpReheRt psifelo-multipoint communications
15 under the Bluetooth protocol. The second feature of the present invention relates to a
method whereby point-to-multipoint communications are supported in a way that is
transparent to the application and the application can continue running despite the
unexpected loss of the piconet master.
The first aspect of the second feature of the present invention is the division of the
20  application layer into two parts, the application itself and the application adaptation layer.
The application adaptation layer is provided by, for example, the vendor of the Bluetooth
device and provides an Application Programming Interface (API) as an interface with
simple-to-use services. The API allows the application itself to consider the Bluetooth
system as any output device and obviates the need for Bluetooth protocol expertise amongst
25  application developers. The application is configured to maintain a list of simple names that
identify the participants of the application. Further, the application is configured to append
a header with the simple name of the source and the simple name of the destination, for
example, an ASCII header of the form “unit X calling unit Y” to every packet generated.
Bluetooth devices configured according to the second feature of the present
30  invention maintain an addressing list. The addressing list is accessible to all relevant layers

of the Bluetooth protocol stack. Hereinbelow, the addressing lists will be described as being



There are many possi ble nethods to inplenent point-to-nultipoint

comuni cations 15 under the Bluetooth protocol. The second feature of the
present iwoenwnssnlrel ates to a nmethod whereby point -t o- mplCriyso2/niss2
comuni cations are supported in a way that is transparent to the
application and the application can continue running despite the
unexpected | oss of the piconet nasteryqy The first aspect of the second

f eat £t i LViusiion: Of. t
Layer 1 ntgeeRf RERbiG HBREIR BRI, by pSIRin e Op R AR AR R on

layer. Tém tRApipleddnkddinatkaptvedyson | ayer is provided by, for exanple, the
vendor of the Bluetooth device and provides an Application Progranmyng
Interface (APIFachgeenid phtheraddisssing hists carresporedsite opg af the othes @%“.tlcrpﬁéts,gg}he

all ows the applicati.on itsel i.der I 0

out put BRSO uGER iest RUEFIRSCE it BBt BnhG pUGHET, 8 LT

amongss 2§seappltheBlC AP 18Ry & idpaifs thellogicalpk toaké other garticiphntghe €H tised by
maintain a list of sinple names that identify the Parti ci pants of the

appl i cat i &a L2EdvR ansy LV Iner 4p identi Bt the 9theg parsisiiagi aad theoAh ddHeR of thesother

with the sinpple.n of i . f ty i on,
for exan%‘}rg?lp %ﬂ% %%%S}gnﬁéggéﬁggéa%ﬁgb@ﬁ }(l)ér Enﬁoﬁér%m ﬁ’ cal I'l ﬁlge %ﬁﬁsg@g Hts{(%a%fvce)py
packet gemgéat @0 anBlieé slatdy devl ambsTond bguhncdradenctdd. Mhet uf bsitss adpet]

feature of the g)resent 30 invention maintain _an addressing list. The
addr essi ngp, and 55 pre kaewade thsl applieatign|as Maxe (Ulyt Therpes and Ipy, raseectivelt biguse

protocol stack. Hereinhel ow,. the addr.essing,l:i i | | a

DOt o, T ekl Bl PSSR, Ak bRl by BERRE igdcae |
is clear §Qignrsskelthsd dndiliagatht pibedet tihk adenesidhngoledsby staFifige 4c

i npl emented 1n many ways. Each record of the addressing |ists corresponds
to one of deskgnatss Weg tabler edrddipimgtthe @fcovﬁehnlhg@m@apnéwr%%bﬁsﬁbP%@églaﬁ 4deast

four fields: a unit nme of .t he at.her rticCi v b J y the
Locp | aySimiager e PRyopfhm hedifier R S RERh sRert S ne el o)
used by t g abdiciihend id-tMesanehs the sirisiBhhhy tHah & ahale RAthbiapplaton. and the
AM ADDR of the other participant, as assigned by the master of the

pi conet. |In Fi Blhee the pidrmendtdfassdand thet apphitationainitelized thedmesieedills|ityes

L o3 BB R RSB e L i Py S ™

respecti vgley -slaEE%ﬁﬁ: bt awlesthe AV EADDRE at Bt i &R bAEVEry StheP Saritipames. | 1 nk

information stored by nD; Figure 4b- designates the table containing the

pi conet | Thkndmd of thebthenpaticipants ynesessaryi fguuss byghe application of the slave. Slave
devices do not use the AM_ADDR field of the addressing list.

20 Throughout normal operation of the application, the layers of the master consult the
addressing list to transmit packets to the slaves and to relay packets addresses to one slave
from another slave. An application of one slave generates a packet to which a header
containing the unit name of the destination unit is appended. The packet is sent to the
application layer of the master. There, the application layer forwards the packet to the

25  correct slave by consulting the addressing list.

This process is schematically depicted in Figure 5 for a piconet made up of a master
mO and three slaves s1, s3 and s3, using the addressing lists as appear in Figure 4. In Figure
5, narrow arrows signify transmission over the Bluetooth piconet whereas wide arrows
signify transmission within a Bluetooth protocol stack of one device. The application of sl

30 generates a packet and appends a header “Olly to Therese”. The packet is sent to the
application adaptation layer of s1, 58. Since the only communication channel possible for a

packet from the application layer of a slave is to the application layer of the master, the



designates the table containing the piconet link information stored by s3;
and, Figure 4d designates the table containing the piconet |ink

i nformat iwo gg3ed by s5. The unit name in the addressi n@CriEsn2/imst he sane
as the sinple name that is available to the application. 15 Wen the
piconet is forned and the application initialized, the master fills its
addressing |i st V\,i t h t he necessary copgruni cation information. The master

al so infor

Svery of PRl 4yl b1 BhBoRe o?vé’F oufie AR B o] 66191 Of
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use the AMADDR field of the addressing list. 20 Throughout norma
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addressin i S mt p I

addr essesgat k f? h§| gé/@Aﬁ Tagsh (giﬁ hg\r)gz é&ﬁ\ig D C%gsél%o%h%o 6%2&1?'61;5?6
gener af esygidRas HRICH Dardttét a@sdamaﬁwlthcsg rﬁ@bﬁdsrlﬁef(i}iitdlﬂietpaﬁladﬂan@ffomeds
destination unit is appended. The packet is sent to the application |ayer

of the rra&m@ackeﬂmﬂe LMHayeappimQ: ¢ drhelldyldayer gousatd she mﬂr@é@zétst tretriees 25

correct sl av ltin i st., Thi

schemat i c4f @Méﬁ’i’g{]% 3 W&Péﬁ&gﬁg&f—giﬁﬁ g’ tb?) R%?keﬁﬁ%‘gfogﬁa@ e p ok e the g
and three %eaé{rﬁﬂa%r,of%ﬁ) 869 TR padksi thénhﬁan@ﬂﬁfe%% Itmwaapnsatﬁmaaaap@ﬁ&arayem
Figure 4. In Figure 5, narrow arrows signify transm ssion over the

Bl uet oot hofx3ciarnks uWaéwaﬁ,sG&Wﬂ,enarand\ﬂ/é suenegsnvefly Theaapsphpamncadamatlm hayer of
Bl uet oot h pr.ot oc k of evi.ce. I | c tion o enerat es
a packbt %fl‘é‘eﬁ g‘ﬁ h%‘&ﬁf‘e ef 1§ glte-pﬂgf @ab%fbﬁéff |ﬂ§e atfodl t he
appl i cati gn gf’a%?ﬁtl%fe} 8Ps3 Warcﬁft?é hack@ to the " Piﬁlléatﬁ%n%@lsy 76 "THRE ﬁf)h&'ﬁon,
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channel pos packet e application [ayer of a stave is to
t he appl |matekmnanb<ayﬁuheq)fcohétes nmsetpparenttahany\@a@@/ 089391 PCT/ US02/ 10852 - 15

Byer of D, - 60.GupHE the i) GLcht PISRSK RO aFEy L3l2s DSHISIS PG MERder
consults [ VESthel p t S with
s3, appe n@gﬁt@qggﬁ% t{&gsiiet%}" ’me e%ﬁoglng) }hor#;v%\; ('11189.' Sﬁr]eﬁi%f)(gg krngSt?o§I? EgﬁﬁLé;%AP

| ayer 10f tfateter. 1nf6hﬁaticﬁﬁéxlﬁe¢eawy farainsndvt sasthetoddtiowtdbe adylresssig lisb retri eves

the CH paraneter associated with s3, appends the CH to the acket an
forwards the Hatheemastsrtofe thavnicapst upexpastediys. dlSF‘Il?Be"E%’I F@yéﬁ Ste B ulSt &% he

o 2 R AR AR Brafisote gL e
i's then t{3BS0n b@d’esﬁ:ﬁbédkﬂ)oa@ phnceahé few pitepstas fMeHalyesrnecessary to update the
addressing list stored by each member of the piconet.
20 This updating process is schematically depicted in Figure 6 for a piconet originally
made up of a master m0 and three slaves sl, s3 and s5 using addressing lists as depicted in
Figure 4, 80 in Figure 6. In Figure 6, sl becomes the master of a new piconet upon
disappearance of m0. Although sl can allocate any new AM_ADDR to the slaves of the
piconet, the most preferable embodiment of the invention is depicted, where the slaves
25  retain the AM_ADDR of the old piconet in the new piconet.

After m0 disappears, sl initiates the masterless role-switch process as described
above. Once the role-switch has been completed, the higher layers of the Bluetooth stack
join the new piconet as depicted in Figure 6. First, the Basebands of s1, s3 and s5 in step
82, 84 and 86, respectively, each informs its application adaptation layer that Max is no

30  longer participating. The application adaptation layer of each unit informs its respective

application that Max is no longer participating.



of s3 in the usual way, 68, 70, 72, and 74 successively. The application
adaptation | ayer of 10 s3 checks the header. Since the packet is intended
for the applozosasdpon of s3, the application adaptation |apem/usb2/s85f or war ds
the packet to the application of s3, 76. To the application, the existence
of the piconet is not apparent at any stage. If during the life of the

pi conet a standard nmaster / slave rolgswitch is perforned, then during
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addr essi n@el dvsitch. 141tHolgh MRSt RAined ih e pitaEact BlwexqR chrotdcyl, dos anpgassent t he

first step is the reconstitution of the piconet on the Baseband | ayer
accor di nginventiomeanf LEEprotasoh sodefined phredrgh commypisatipn protaeo! drose thepBaschyyy e
Once the new picopnet (.5, fqQrmed, if IS S t- o~ up h adlegssi ng
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schemsd i cptt WvARRUGMPRtBVe (P iieBsaBel The 4. SWREHCEAplgicRatrty) memdge iptief a
master nD and three slaves sl, s3 and s5 using addressing lists as depicted

in  Fi gurmessagBai the Basahand eses toirfpguite LB layer cfacoviicd. Ane dless tepnctkilledyew

pi conet upQ i.sappearance of no. t h.sl ;can allocate any new AM ADDR
to the s|w@ga&lftSﬁﬁﬂaﬁ?%Hﬂ%lf?e?ﬁfé‘°@|6%pegg%oft%"roém e enbodi nent of the
invention is depi Gadehsindhgste of e afd 85 afe upthitddeodindichizahANOAPREh@fortthRasol d

pi conet in the new piconet. After nO disappears, sl initiates th

.the
mast er | esAM ARDBw)t The pntoe exreespendiiegs tor Maads dalstedeltommibe addessing Bstfiallch
has been conpl et ed, theﬁé{ﬂ gher layers of the Bluetooth stack join the new
pi contt a@cg‘gﬁipﬁ‘f”éﬂ’apﬁ’ ‘gure 6. First, the Basebands of sl, s3 and s5 in

step 82, 84 apd RGeridedSMRC ottty of @RABIMgH theOsIAFes! {oS tRPREWCBIueRdtAGadhaE | On
| ayer that Max 1s no 30 |longer participating. The application adaptation

| ayer of pactedsnetiallynflhant thastheqepesss issequapially comipdeted skave Belavs, abis

| onger parti c'epdg%i ng. ,\WWO 02/ 089391 PCT/ US02/ 10852 -16 Further, the
Baseband fes¢BPeAdterafibeld®. ang s5 each informs its respective LM I ayer of

the swtch. Al Fhqugl 1AR1a@EbF SIEChnBctk :&?Ehz:t%ﬂdé’feg oB53161 @Al R3 PO @GRinatel0r

the present invention an LCl protoco efi'ned, being a comrunication
prot ocol figvoQH preaBaseivanpresdnastés carmettivm, B0.rikheNEvideger of alyend theWl Mhlayer dfe LCl

DL OE0l L5 el R S SOOI oL S O R0 TN s 1o
informitg M pYeAPALyd 43, GBspelitvely 9. CRfe ARIrQRMgSHKit l08d1 and of s3 are
accordingly amended 94.
As is clear to one skilled in the art, the HCI_SwitchCompleteEvent() message is not

20 a message defined in the standard Bluetooth protocol but is a simple-to-implement
command to allow performance of the teachings of the present invention.

Thereafter, the L2CAP layer of s1 connects to the L2ZCAP layer of s3. s1 and s3 both
designate a new LCID parameter to represent this connection 96. The addressing lists of s1
and of s3 are accordingly amended 98.

25 Following completion of connection to the upper layers of s3, sl continues to
reestablish contact with the other slaves of the piconet. In the example discussed, the
procedure of reestablishing higher layer connections and updating the addressing lists of sl
and s5 is done in a manner analogous to that described above for s3, and is depicted in
Figure 6, steps 100, 102, 104, 106 and 108.

30

In summary, for each device in the piconet:



inthe art, it is sinple to inplenment such an LCl protocol. The addressing
lists of s3 and s5 are updated to indicate that AQly henceforth has AM
ADDR=0O. TWe oe/n893y1 corresponding to Max is deleted from t hecadorsssng | i st
of all 10 piconet participants, 88. As described, the process of adding
the slaves to the new Bl uetooth piconet proceeds serially. That is that
Lhe prchss is sequentially conpleted;slave by slave, as is described
ereinbel ow. Eirst. the L s e sl
and_s3 bot h *adarbines Teveksdiiliofhe s HEMEE] G bRy bk Sifeall ol 0
90. The LM | ayghstetiess lroRndvitcheackdddingy@r thofinvenBonothd Begelbhnd layer of the new
HCl _Swi t chConpl et eEvent () nessage (see below) to the L2CAP | ayer of sl and
t he L2CAP | ayemaggér sS?ndSesﬁbéctLg’bl i ohe T admesisssi ag nqtidicalin  Packehd of
s3 are accordj agly. . nde . LS. Gl t,Q (0 ikl Lot he. ar t he
HCl _Swi t chConp éﬁé@%ﬁ&?&“"%&eﬁﬁﬁﬁirgﬁﬁ%{‘g %Ayn@??g;é’%de iy iwﬁ‘w?hltéas
standay d Bl uet g@hhdae@t@aR! pibetiet| SheaBasebph® tdyer b fHees®t sendoBieBDM bOthal | ow
performance of the teachings of the present invention. Thereafter  the
L2CAP | ayer ofslevela sotifieasion naskethbCl SmamhCagpletelivests), returnipg ANM3A DB, =
designate a ney LCID paraneter to represent this connection 96. The
addressing list's of sl and of s3 are accordi ngly anended 98. 25 Fol | ow ng
conpl etion of connection to the upper layers of s3, sl continues to
reestablish contact with the other slaves of the piconet. In the exanple
di scussed, {IhereafiersesmenteallyfforeaeBslale:i shi ng hi gher | ayer connections and

updating the dr ess| lists, of sl an i s.done in,a manner anal ggous
to thft desér 3@%@@#&58“@8 Magier caigeisdo ﬂ?gﬁ\é’t(ﬁ&hq aveFi[falfrpéo CC% 8 8pY Moo,
102, 104, 106 gndcd@8vicaqhd CLSHEIRRENS0cihRE Wiaf thedRYifie® AN ADDRI TRMEN: o WO
02/ 089391 PCT/ US02/ 10852 -17 Each tine a slave is added to the new

pi conet at theeddhsdbderl senyera awtificatemuleversf tq Hbe reapaceve eDsvice| Manager.ch
according to t inhventjon, the bangd, | ayer..of th W _master sends the
INof t he now HEL: S RRCHBPIN ST EN bl ot EET e i3 o6 RER HERi5p o TP
returning the AM, ARORwEQE he sl ave which has

15

o The Device Manager of the new master then initiates an L2CAP connection with the
slave L2CAP layer identified by the new CH. This action forms a new link (new
master and slave) with a new LCID associated with the CH reported by the local
LM. The addressing list of each device is then updated with the new LCID.

20
In the embodiment of the invention described above, where the slaves retain the
AM_ADDR of the old piconet in the new piconet, then upon completion of the last step
108, the piconet is fully recovered despite the loss of the participant who was the master of
the piconet. It is clear to one skilled in the art that in an embodiment where the new master
25  allocates different AM_ADDR to the slaves, then the addressing lists of the slaves must be
amended to include the new AM_ADDRs.
Recovery of the piconet is performed in a way that is completely transparent to the
application.
In a piconet where both features of the present invention are supported then when
30 the original master unexpectedly disappears all of the slaves have an addressing list
containing the AM_ADDR of each participant. In an additional embodiment of the present

invention where both features of the present invention are supported, the slave performing



5 been added to the piconet. The Baseband | ayer of the slave sends the LM
of the slave a notification packet, LCl _Sw tchConpl eteEvent (), returning
AM ADDR =woQ2/0843er eaft er, sequentially for each slave: 10pcrheso/mMsst t he
new nmaster connects to the LM of the slave. This produces a new CH at each
device, the CH being associated with the notified AM ADDR The LM of each
device sends a notification event to_{fe respective Device Minager,
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the new AMHIRSving R BV &hYr 18feré.ne piconet is performed in a way that is
conpletely transparent to the application. In a piconet where both
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application layer 18. Interposed between L2CAP layer 16 and application layer 18 is an

application adaptation layer 20, which operates as described hereinabove. Furthermore,

15 there is an addressing list 22, accessible to Baseband layer 12, Link Manager layer 14,
L2CAP layer 16 and application adaptation layer 20. In accordance with the Bluetooth

standard, there exists an HCI protocol 24 allowing Link manager layer 14 to send messages

to L2CAP layer 16. In addition, there exists a LCI protocol 26 allowing Baseband layer 12

to send messages to Link Manager layer 14. The operation of application adaptation layer

20 20, addressing list 22 and LCI protocol 26 are as described hereinabove. Just as with a

standard Bluetooth protocol stack, each layer of the stack is implemented as hardware,

software or a combination thereof.

While the invention has been described with respect to a limited number of
embodiments, it will be appreciated that many variations, modifications and other

25  applications of the invention may be made.



Est abl i shnent of the new piconet as described above occurs serially, as
comuni cation between all |ayers of the Bluetooth protocol stack for one
sl ave i s wb esssbl i shed before establishing higher |ayer @eomiso2/ecess? ons
with another slave. It is clear to one skilled in the art that,
alternatively, comruni cations may be reestablished in parallel, where the
master first conpletes establishing cpgmuni cations with one |ayer of all
slaves b i .0 other layers. In Figure 7, the protocol stack
of a Bl ueﬁ{;@%‘ﬁlgﬁiﬁqg/’ﬁggi ce that is enabled to 1o inplenment the second
feature of the present invention is pictorially represented by depicting

its nodified protocol stack. Just as in every Bluetooth enabl ed device,
there i s f.oundAangthod of estabbishing a new, BlyetBathaneangt amorgst ableasi twp slavesefager

I , . i i .
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20, whi chepsisates as described hereinabove. Furthernore, 15 there is an
addressing l'ist 22, accessible to Baseband |ayer 12, Link Manager |ayer 14,
L2CAP | ayer 16ajatettrmpphg that thewldaageshas disapespead; 20. | n accordance with the

Bl uetooth standard,. ther xists.an HCl nr | | i ng Li nk manager
| ayer 14 to s:ﬂ)dsektggg%ﬁléesgft %aﬁﬁﬁg\'ﬁ)g \éersg(lg.g glcnnwélc%%'lte?i %‘)nglw there exists a
LCl protocol 2§ @labR¥MiRgithBaeeBIneob@YREondby a0l 580 habRS SIBSscbindllhyds.
Manager | ayer 14. The operation of application adaptation |ayer 20 20,

addressing list 22 and LClI protocol 26 are as described herei nabove. Just

as with a_ st ard Bl.u ot h, prot ocol.,st ack, .each, l,ayer ,of. t he ck IS
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enbodi nents, it wll bé appreciated that many vari ations, nodifications and
ot her  25frampthe cad inmsterofaid hech sleenwhose spag ppdodnal dimeexes fgsRthen being

PCT/ US02/ 10852 -19- WHAT IS CLAIMED I'S: 1. A nethod of establishing a new
Bl uet oot h3SHNESHSSAIASNGLES'Y: | east two slaves of an ol d Bl uetooth piconet
after a di sappearance of an old master of the old Bl uetooth piconet
conprising: a) determning that the old naster has di sappeared; b)

sel ecti ng3.one Ohe tinethad beaddimt b whaeies alosdid zespentivenpereds phdtime are

predetermined.
4. The method of claim 3 wherein all said respective periods of time are identical.
5. The method of claim 2 wherein the at least two slaves are configured to start waiting

said respective period of time each at a different moment.

6. The method of claim 2 wherein each slave of the at least two slaves includes:
a) a first timer set to overflow after counting a first period of time and to reset upon
receipt of a transmission from the old master to respective said each slave;
b) a second timer configured to start counting when said first timer overflows, to
overflow after a second period of time and to reset upon receipt of transmission
from the old master; and
wherein said respective period of time is a function of said first period of time and said
second period of time wherein the slave whose second timer overflows first is selected as

said new master.



c) establishing the new Bl uetooth piconet by said new naster at a Baseband
| ayer. 2. The nethod of claim1l wherein said determ ning includes each of
the at | ewsto2toses91 sl aves i ndependently waiting a respecti PeTas02/0@85Df tine
after cessation of transmssions fromthe old master, said each slave
whose said period of tinme expires first then being selected as said new
master. 3. The method of claim2 whergjn all said respective periods of

reapot | vE per FEABPEEsfiim bR AR sond oB4R O BRETENToR po SRGs . |

the at | efast pdrvd stltmwes are configured to start waiting said respective
period of time each at a different nonent. 6. The nethod of claim2 wherein
each slave of the at |least two slaves includes: a) a first timer set to

sl ave east es incl ud _
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second ti §ErBIGEBEPIEREL hfterSt diEdppesbiitel oTghavbidMmastérb{Tthe 81d Biuswbtlopiesrdt,ons,
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transmi ss¢ash of theqitlaapietwol sdavea baing a sseeaiive aesigned Hld AM SHRPR; frem gaiwghtyof

tinme is a ti of, said first .period of tinme and said second period of
time Mer%g‘)ﬁﬂfm%%e%ﬁtg‘ggcg%l%ﬁgg'ti mer overflows first is selected as
sai d new mast ef) se)dEiR2oREFIN atREabt A4V 85 Be a n@W mlasteFhe net hod of claim 6
wherein said second period of time is at |least as great as said first

period of ti meb) &signating Hbetherof thesatdenst By vlgves of 8o B iRbecienth pisoagastew
anongst at |least two slaves of an old Bluetooth piconet after a
di sappearance 3#'$he ol d master of the ol d Bl uetooth piconet, each of the

at | east two sbavesmitang Bﬂ s@id heWRRstdr Ve rdpedtiye a8wlothniii Ao paraem8térs for
plurality of AM ADDRs, the nethod conprising: a) selecting one of the at

| east two sl avths new Bectaothquicanes saguentia)ly de sachredsridgies $lavss heginaingah slokst
| east two sl aves of, the ol E{I ue i conet _as new sl a

tooth p ves. C
transmitting biFSEXPd) Ve fPaTIEs (TEARSIsSIons Jisig S%mﬁléwc%?ﬁnfﬁfa&fﬁ?%ngfpéhreaf)rlgt ers
for piconet; and

d) switching of each of said new slaves to said respective new communication

parameters.

9. The method of claim 8 wherein said switching by each said new slave to said
respective new communication parameters occurs upon receipt of said respective new

communication parameters from said new master.

10. The method of claim 8 where for each slave of said at least two slaves includes:
a) a first timer set to overflow after counting a first period of time and to reset upon
receipt of a transmission from the old master to respective said each slave; and
b) a flag, said flag set to TRUE when said first timer overflows and said flag set to
FALSE upon receipt of a transmission from the old master;

wherein said switching by each said new slave to said new communication parameters

occurs upon receipt thereof from said new master only if said flag is set to TRUE.

11. The method of claim 8 wherein said transmitting by said new master is performed to
each AM_ADDR of the plurality of AM_ADDRs with the exception of the old AM_ADDR

of said new master.



t he new Bl uet oot h pi conet sequentially to each of said new slaves begi nni ng
at slots reserved for nmaster transm ssions using conmuni cati on paraneters
of the olwoopiogspet; and d) switching of each of said newpslrasesidss2 sai d
respective new communi cation paraneters. 9. The nethod of claim8 wherein
said switching by each said new slave to said respective new comruni cation
paraneters occurs upon recei pt of saigh respective new conmmunication
paranmeters from said new master. 10. The nmethod of claim8 where for each
slave of said at |least two slaves includes: a) a first tinmer set to

over f | ow gf.t er TigomBihod ®dfldimr&whpein edd ehndniittigandsdid newsnasterie perforacel pt

of a transm ssion fromthe old naster to respective said each slave; and b)
a flag, senlytqoeldg\MepDRRsERsIENGhEFalNCH F12¥est ti mer overfl ows and said flag
set to FALSE upon receipt of a transmission fromthe old naster; wherein
said swi tching by each said new slave to said new comruni cati on paraneters
occurs uppn TheGeéthéd bhela@oB Whepsth Said chememvasr@sdssignoangwi AMs ARDR ltagadhsofSet

to TRUE. 11. The nethod of claim8 wherein sajd transm fting by sajd new
mast er i ssagbpgwslases, said neychMapiDidRene idenical iorthe FQSQGQSWCA’I@ ArbéEéD o the
exception_g he.old AM ADDR of said new master. WO 02/089391

PCT/ USOZ/?@%@ Sal@?i‘”f%ﬁ@he nmet hod of claim8 wherein said transmtting by
said new master is perforned only to old AM ADDRs assigned to said new

sl aves. 13. The nethod of claim8 wherein said new master assigns a new

AM ADDR t bh.each oBluetently reapbled avdeyices arentiappdaminDmope; Mgintdemulipaing o
the respective .ol d AM ADDR . f i N

enabl ed dEVTERMETIFE raenda?pgfcgﬁuﬁg\?’vgtb&%fe%t ?tl%-s ?ru% illﬁg%/ﬁ? lnggao%éﬁ?%élgﬁ chﬁéthby
an appl i cgmpnidpet ween at l[east two units using a Bl uetooth piconet
conprising: an application adaptation | ayer, said application adaptation

| ayer confi gurad applicatier eidoptatiert kaes $aid pplicatiap prdapiatipn nay esiiguedctd of
32'5,? i ﬁgf Ik gf_lsu:_ﬁse{)éigg Iej\élcel\(%ts\’*'rcgnrll e aprf)%rggtioqw erein tach of Qéuﬁ p%@lgetéaisqgs@e@ Lvitﬁ a

name of a source unit and a name of a destination unit.

15 The device of claim 14 further comprising:
a local addressing list, said local addressing list containing a name and an
AM_ADDR of all other units of the Bluetooth piconet, said addressing list being

accessible to said application adaptation layer.

16. The device of claim 15 further comprising a L2CAP layer whereto said local
addressing list is accessible, said local addressing list further including, for at least one
other unit of the Bluetooth piconet, a LCID corresponding to a logical link between said

L2CAP layer of the device and an L2CAP layer of said at least one other unit.

17.  The device of claim 15 further comprising a LM layer whereto said local addressing
list is accessible, said local addressing list further including, for at least one other unit of the
Bluetooth piconet, a CH corresponding to a logical link between said LM layer of the

device and an LM layer of said at least one other unit.



15 The device of claim14 further conprising: a |ocal addressing list, said
| ocal addressing list containing a nanme and an AM ADDR of all other units
of the Blwetemsdsopi conet, said addressing |ist being accessiushei1ss2 said
application adaptation |ayer. 16. The device of claim 15 further conprising
a L2CAP | ayer whereto said |ocal addressing list is accessible, said |ocal
addressing list further including, fojpat |east one other unit of the

Bl uet oot h, pi cope L . j 0.2 | .Qgi ke e S ai
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| ocal addressing |list is accessible, said |ocal addressing list further
i ncl udi ngthefeef. camprigiagt one other unit of the Bluetooth piconet, a CH

correspondi ng t\0 l ogi cal i WBeR I .l ayer of the device and an
LM | ayer of 9 DR Rhe ey (e b RELORRR dNabfa, BYEl O e T 10682 < 29

18. A method ob) sek&tiagiong afahd bt le@stniwot uriBi t0tbeCo Mawnmanéh aihs nby Bloetooth
application between at |east two units of an old Bluetooth piconet after
di sappear ance pforgk ol d master thereof, conprising: a) deternining that

the ol d master \has_,di sappea , ey f I nits
to be a new ma%)t SsiabgFﬁgl%nga\}é %ﬁ&ve%%et% (ﬁdtﬁ;}%%(g%te% ;Hl%c t&é?ﬁbﬁ%ghﬁzhggl tlr%ew
Bl uet oot h pi copgdebaiiagert #) at | east two units at a Baseband layer; and d)
est abl i shi ng communi cati ons anong the at |east two units at at |east one

Bl uet oot h pr ot dkestallishinig cemyunicatens: amppg Baiay Isas e ynitayerat leest onge
met hod of claiml urt her, conpri sing | Rform ication of said
di sappear ance ue%?@“ %ﬁogoc%éé?cre@?§%&}&‘f‘t@a8né (I%ls%@ﬁg?%@% 18 further

conprising said Baseband | ayer of each of the at |least two units of said
new Bl uet ooth piconet informng a respective LM |ayer that said new |

Bl uet oot h19i Tbaencthad ofe slimsi & fiurthere gomprising Halorsting ¢he rappligation1 f 1sgid her
conpri si ng. each LM(IFFR%er dof ach of the at least two wunits of the said

Bl uet oot hAiSTRPSAAPCS HfrBF MBSt espect i ve L2CAP | ayer that said new

20. The method of claim 18 further comprising said Baseband layer of each of the at
least two units of said new Bluetooth piconet informing a respective LM layer that said new

Bluetooth piconet has been established.

21. The method of claim 18 further comprising each LM layer of each of the at least two
units of the said Bluetooth piconet informing a respective L2ZCAP layer that said new

Bluetooth piconet has been established.

22. The method of claim 18, wherein said establishing communications among the at

least two units is effected by said new master.

23.  The method of claim 22, wherein said establishing communication among the at

least two units is effected serially.

24.  The method of claim 22, wherein said establishing communication among the at

least two units is effected in parallel.



Bl uet oot h pi conet has been established. 22. The nethod of claim 18, wherein
sai d establishing comuni cations anong the at |east two units is effected
by said mre@omser. 23. The nmethod of claim 22, wherein sacd/Eser/alsst shing
conmuni cation anong the at least two units is effected serially. 24. The
met hod of claim 22, wherein said establishing conmuni cati on anong the at

| east two units is effected in parallgj. WO 02/089391 PCT/ Us02/ 10852 - 23

25. The hod ; e S RUEEEN
establ i sgg%l at TRJ %{h%hrsptfglénﬂ\g?i ‘é'ﬁéerrgmasﬁlépe ﬁ%ggﬁb’é?ayer of sai %i%%%et oot
protocol stleska LXﬁlayJMdmLMP Myeﬁéﬁﬂam Blactovthgsreionolssadit. est abl i shi ng

comuni cation at said LMlayer is effected prior to said establishing

comuni cation at said L2CAP | ayer.
26.  The method of claim 25, wherein said establishing communication at said LM layer

is effected prior to said establishing communication at said L2ZCAP layer.



