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METHOD AND APPARATUS- FOR ESTABLI SHI NG A COVWUNI CATI ON LI NK 5 Techni cal
Fl‘_\el'd This invention relates generally to conmunication systenms, and nore
specifically t'o anethod and apparatus for initiating a comunication. |ink
froma portable radio.to a base station. 10 Background Personal

comuni cati on systiens (PCS) operate using various protocols and standards

of operation. These CMETHOD AND APPARATUS FORBSTABIDISHING ed in nore
than one country each having a ge over seei ng

~communi cati on standards and regél @ﬁ@@%@t@&f@% comuni cati on
systemto be inplenmented into a country, the system nust adhere to the

st andar ds spec;’fic to that country. Cordl ess tel ephone second generation
(CT2) communi cation systens operate in 20 accordance with a docunent
entitled "8PTRechaivaldfieMr |nterface Specification" (CAl), Version
pri-ETS 300 131, dated 31st January 1994, which is published by the

Eur opean Tel econmunj cati ons Standards Institute and is hereby incorporated
by reference. The GANsdnvemiiongelates gengr. W#Wm%t}ﬂ@@ée@ﬁw’é gpore
having al t er najpetifically toid hie‘EBSdJ ﬁﬁd?aﬁ)parrﬁﬁ@é for inflating Iasca:ﬁmhmm link

separated by %‘t%lda i)}nr:rteab 9:%0 to aa'gase sta%xon
10

Backgound

Personal communication systenis (PCS) operate using various
- protocols and standards of operation. These communication systems are
15 often implemented in more than one country each having a separate
. governing body overseeing communication standards and regulations. In
order for a communication system to be implemented into a country, the
system must adhere to the standards specific to that country. Cordless
~ telephone second generation (CT2) communication systems operate in
20  accordance with a document entitled "MPT1375 Common Air Interface
 Specification" (CAI), Version prI-ETS 300 131, dated 31st January 1994,
which is published by the European Telecommunications Standards
Institute and is hereby incorporated by reference. The CAI establishes a
time-division multiplexed protocol having alternating one millisecond
25 receive and transmit frames separated by guard time segments and is a
standard adopted by most of the European community.
In a typical CT2 system, the communication protocol standard
includes four main burst structures, called multiplex 3 (MUX3), multiplex 2
- (MUZX2), and multiplex 1 (MUX1) which is further subdivided into either
30  multiplex 1.4 or 1.2 (MUX1.4 or MUX1.2). MUXS is utilized mainly for -
communication link initiation (link establishment and.re—establishme’nt)
between a portable radio and a base station. The MUX2 protocol employs a
synchronization and data information exchange multiplex and is used
primarily for communication link establishment and for link initiation from -
385 the base station. The MUX1 protocol is used primarily for voice/data
communications, signaling information, and control messages between the
portable to the base.



st andard adopted by nost of the European community. In a typical CT2
system the communi cation protocol standard includes four nmain burst
structures, called multiplex 3 (MJX3), multiplex 2 (MJX2), and multiplex 1
(MUX1) which is further subdivided into either 30 nultiplex 1.4 or 1.2
(MUX1.4 or MUX1.2). MIX3 is utilized mainl2-for communication Iink
initiation (link establishment and re-establishment) between a portable
radio and a base station. The MJX2 protocol enploys a synchronization and
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Once the link request is recognized, the base begins to transmit a link grant
~ to the portable in the MUX2 format. The portable synchronizes to the
10  base’s MUX2 transmission, recognizes the link grant, and terminates its
MUXS transmissions. The portable then begins to transmit in the MUX2
format using the base’s synchronization. At this point a link is established
in the MUZX2 format, as well as the subsequent MUX1.2 format and
MUX1.4 format, which has a transmit-to-receive ratio of 1:1.
15 ‘When a base initiates a link to a portable, it foregoes the MUX3
format and uses the MUX?2 format immediately. The portable scans all
frequencies in search of an incoming call poll. Because the portable
synchronizes to base transmissions, the MUX2 format can be read directly.
Once the portable recognizes the poll, it responds with a link request in
20 MUX2 which is subsequently answered by the base with a link grant. At
this point a link is established in the MUX2 format, as well as the
subsequent MUX1.2 format and MUX1.4 format, which has a transmit-to-
receive ratio of 1:1.
When a portable initiates a link, it addresses a specific base or
25 service (a specific grouping of bases) using a unique identification code
which only the targeted base or service will recognize. Likewise, when a
base initiates a link it addresses a specific portable using a unique
identification code which only the targeted portable will recognize. Though .
it is possible for a base to target more than one portable by interleaving
30 different codes, it must target each portable individually with the portable’s
‘unique code. This can become a prob_lem, especially in a public base
environment where thousands of portable radios, each having their own
unique identification, code may be used.
In the United States the MUXS format violates the transmit-to-
35 receive ratio rule established by the Federal Communications Commission
(FCC) which requires a frame length for unlicensed PCS equipment of




a base cannot synchronize to a portable, the structure of MJX3 is such that
a.base may examine slices of the transmitted data for the link request.

Once the link request is recognized, the base begins to transmt a |ink
grant 'to the portable in the MUX2 forrrat. The portable synchronizes to the
10 base's MJX2 transm ssion, recognizes t.ge link grant, and term nates its
MJX3 transm ssions. The portable then begins to transmt in the MJX2 fornmat
usi ng the base's synchronization. At this point a link is established in
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FIG. 1 is a drawing of a communication system in accordance with the -
present invention. | '
FIG. 2 is a protocol format in accordance with the present invention.
FIG. 3 is a flowchart of the preferred embodiment in accordance with
15  the present invention.
FIG. 4 is a second flowchart in accordance with the present invention.

Detailed Description of the Preferred Embodiment

20 Referring now to FIG. 1 of the accompanying drawings, a
communication system 100 is shown. The system 100 is preferably a CT2
system and is comprised of base stations 102 and 112 each having coverage
areas, or cells, 110 and 114 respectively. Also included in the CT2 system
100 is a plurality of handsets 104, 106, and 108 located within coverage

25 area 110. In the preferred embodiment of the invention, a communication
link is to be initiated from at least one portable (104, 106, and/or 108) to
the base station 102. The communication link shall be established without
the use of the MUXS protocol format.

Since the base 102 cannot synchronize to a portable and MUXS3 must

30  be avoided, it is necessary to facilitate portable link initiation in MUX2
using the base’s synchronization. Synchronization provides a means to
distinguish between the transmit and receive time frames. Since the
portables 104, 106, 108 cannot maintain the base’s synchronization without
receiving data from the base 102, a 'marker’ is transmitted from the base

35 which allows the portables 104, 106, 108 to gain synchronization before
initiating a link. In order for the portables 104, 106, 108 to differentiate



base initiates a link it addresses a specific portable using a unique

I dentification code which only the targeted portable will recognize. Though
it is possible for a base to target nore than one portable by interleaving
30 different codes, it nust target each portable individually with the
portabl e's uni que code. This can becone a.problem especially in a public
base environnment where thousands of portable radios, each having their own
uni que identification, code may be used. In the United States the MJX3
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that provides®a por’t's ortable to
a base. that is recogmzable by all handsets that allows them to initiate hnk

requests in MUX2. The generic code may comprise binary data, such as a
10 bit code. All portables 104, 106, 108 will recognize the generic code for
10 the purposes of synchronization but will use a portable identification code
unique to each portable for link initiation. Once invited to synchronize by
the base’s marker, the portables 104, 106, 108 will transmit link requests
- in MUZX2 using their respective portable identification codes.
Since all portables 104, 106, 108 may equally respond to the marker,
15 it is possible that portables may experience collisions (all respond at the
same time thus corrupting the data they transmit). When this occurs each
portable 104, 106, and 108 will cease transmissions and wait a random
amount of time as determined by a counter. The portables 104, 106, and
108 then re-attempt synchronization and link initiation at different times
20 with a greatly reduced probability of collision. The count time is a random
length of time controlled by software for the individual portable 104, 106,
108 and may vary for each collision occurrence.
The base 102 will verify that the portable's identification code is
valid, cease transmission of the marker, and return a link grant to the
256  portable with the shortest count time, possibly portable 104. At this pomt
a link is established in the MUX2 format, as well as the subsequent
MUX1.2 format or MUX1.4 format, which has a transmit-to-receive ratio of
'1:1. If the base 102 continues to transmit the marker and does not respond
with a link grant, the portable 104 will discontinue link requests after a
30 time-out and resume searching for another marker.
Additionally, the base’s marker mdy include a sequencing code which
forces portables 104, 106, 108 to enter a queue for access, thus reducing the
* chance of collision. The sequencing code continually increments, and rolls
_ ‘over, to allow the portables 104, 106, 108 to compare this code with
35 preferably the least significant portion of their respective unique portable
identification code. When a portable detects a match, it transmits a link




Brief Description of the Drawings 10 FIG 1 is a drawing of a communication
systemin,accordance with the present invention. FIG 2 is a protocol
format in accordance with the present invention. FIG 3 is a flowhart of
the preferred enbodi nent in accordance with 15 the present invention. FIG
4 is a second flowhart in accordance with &he present invention. Detailed

Description of the Preferred Enbodi nent. 20 Referring nowto FIG 1
of the acconpanyi ng draw ngs, a conmunication system 100 is shown. The
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base with protocol format 208. The information stream includes an
invitation, or marker, 202. The marker 202 includes the generic code, also

10 known as channel marker link identity (CMLI) for inviting a handset to
request a link. The CMLI in this example is set to binary code $FD. Also
included within marker 202 is the sequence code (in this case 1) that
provides an order line up (or queue) for the handset. Other general
information is transmitted in an information and status code word (CIS)

15 ° block 204 as defined in the CAI protocol. When the next transmission of an
invitation occurs, the same generic invitation (CMLI) is sent, but the’
sequence code gets incremented as shown in block 206. So, the handset can
synchronize to the marker 202 and wait until the sequence code, which is

- periodically updated preferably by a counter, matches a predetermined
20 portion of the handset's own unique identification code. It is not essential
~ that the whole handset identification code be compared to the sequence
code, only a portion of the handset identification code, such as the four least
significant bits, may be used in the comparison. Verifying the four least
significant bits provides enough uniqueness without being cumbersome and

25 time consuming to the process of link initiation. This speeds up the time to
complete the link initiation while still providing a reduced collision rate.
Also included but not shown in blocks 202, 204 is information such as a
local area identifier (LAI) indicating the cell within which the base is
located and a unique base identification code (LID). The base typically uses

30 a1 millisecond transmit/1millisecond receive {(1ms TX/ 1ms RX) frame as
shown by format 208. A synchronization pattern 210 is interleaved within
the TX frames 212 with three TX frames 212 typically making up an
invitation block such as 202 and CIS block 204. The information contained
in blocks 202 and 204 may be spread throughout information (info.)

35 portions 214 of the TX frames 212 and transmitted albng with the
synchronization (sync.) pattern 210.




di stinguish between the transnmt and receive tine frames. Since the

portabl es,104, 106, 108 cannot maintain the base's synchronization w thout
receiving data fromthe base 102, a 'marker' is transmtted fromthe base
35 wHich allows the portables 104, 106, 108 to gain synchronization before
initiating a link. In order for the portablges 104, 106, 108 to

differentiate -4- between the base they are attenpting to contact, for
exanpl e base 102, and ot her bases such as base 112, the marker includes
the base's uni que i AlflawchiagfsheingodR r@eﬁéd&ﬁéﬂmdtﬂ?ﬁlﬂ%ﬁ%éy of the
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104, 106, 108 ﬂdehmamrpﬂocéethd stepe308which was started at the initiation of
the flowchart. At step 308 the handset, or cordless portable part (CPP),

10  scans for a synchronization pattern. Once a synchronization pattern is
detected the CPP compares the sequence code to a portion of the CPP's own
identification (ID) code, unique to each CPP in step 310. If the sequence
code does not match the CPP identification code the routine returns to step
310, (the CPP still synchronized to the same marker), where the sequence

15 code is incremented prior to being checked again at step 312. This
sequencing loop (steps 310, 312) basically forces the CPP to "wait its turn".

Once the sequence code matches the identification code (or a
- predetermined portion of the identification code) in step 312 the portable
sends a link request in MUX2 to the base at step.314. A time out feature

20 monitors the CPP at step 316 to determine if too much time has elapsed
from the start of the routine without any response from the CFP. When the
time out has elapsed, the CPP discontinues the link request at step 318
and returns to step 308 to find a new marker and re-synchronize.

When the time out has not expired at step 316, a check for collisions

25  with other CPP link requests is done at step 320. If a collision takes place
at step 320, the CPP discontinues the link request and waits for a random

~ count at step 322 generated in software prior to returning to step 310. Back
at step 310 the CPP is still synchronized to the same marker but checks the

. next current sequence code. _

30 If no collision takes place at step 320, the CFP sends a link grant in
MUX2 to the CPP in step 324. The link grant is confirmed in step 326, and
if no link was granted, the CPP sends another link request by returning to
step 314. Once the link grant is sent from the CPP at step 324, the CFP
ceases to transmit a marker at step 328 and a link is established between

35 the CPP and the CFP at siep 330. Thus, a link is established between a




in MUX2 using their respective portable identification codes. Since al
portabl es, 104, 106, 108 may equally respond to the marker, 15 it is
possi bl e that portables nmay experience collisions (all respond at the sane
time thus corrupting the data they transnmit). Wen this occurs each
portable 104, 106, and 108 wi ||l cease transm ssions and wait a random
amount of tinme as deternmned by a counter. The portables 104, 106, and 108
then re-attenpt synchronization and link initiation at different tines 20
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continual 1Y i nignerentarkewswhenlnot initiating a link allows a handset to scan more
quickly, reduce its scan time and increase its battery life.

A suggested sequence for implementing call initiation from a handset
while in the polling environment with the use of synchronization words is
shown in FIG. 4 of the accompanying drawings. Initially, in step 402 the

15 handset is not engaged in link initiation and thus disables its ability to
: recognize marker synchromzatmn words and enables its ability to recogmze
polling synchronization words. The handset then scans for a polling
synchronization word in step 404. If the polling synchronization word is
detected in step 406, the handset answers the incoming call in step 408. If
20 no polling synchronization word is detected in step 406, the handset
determines if a user is initiating a call from the handset in step 410. If no
~call is being initiated, the handset returns to step 404 to scan for polling
synchronization words. If a call is initiated in step 410, the handset
disables its ability to detect polling synchronization words and enables its
25  ability to detect marker synchronization words in step 412. The handset
" then scans for a marker in step 414 and continues to scan until a marker is
~ detected. Once a marker is detected in step 416, an outgoing call can be
made by the handset in step 418. The call ends at step 420 and the routine
is started over at step 402.
30 The apparatus and method for initiating a communication link as’

_ described by the invention provides the advantage of employing a
synchronoué protocol that allows for greater traffic capacity and reduced
interference as compared to a non-synchronous protocol that limits channel

| availébility. The handset is not required to scan for free channels when
35 initiating a link and the base does not have to scan for link initiations from
the handsets. Because of the reduction in required scanning, faster




over, to allow the portables 104, 106, 108 to conpare this code with 35
preferably the |east significant portion of their respective unique
portable identificati on code. Wien a portable detects a match, it transnmts
a link -5 - request in response. Since the |east significant portion of
one .portable's code has a high probabilityépf being different from another
portable's code, collisions are greatly reduced. The range and rate of
change of the sequencing code is such that no significant delay results
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transmtted i ampravide cellisiom resdhsticn oflinkdequestd. Galliyions are further.
avoided by the use of the sequencing codes which place the handsets in
queue. While the preferred embodiment of the invention describes link
10 initiation from a handset using MUX2, any communication system
employing a synchronization and data information exchange multiplex may
apply the apparatus and method as described by the invention.
Modifications to existing systems can be provided by software, and thus the
cost to implement the invention is negligible. The method for initiating a
15 link request as described by the invention is compatible with existing CAI
data structures and protocol.

What is claimed is:



15 bl ock 204 as defined in the CAl protocol . Waen the ne

an invitation occurs, the same generic invitation (CM.I1) .ig he
sequence code gets increnented as shown in block 206. So,- t,mﬂwwm 1”",
synchroni ze to the marker 202 and wait until the sequence code,c Wil .
periodically updated preferably by a counter., matches a predeterm ned 20
portion of the handset's own unique identification code. It is not
essential that the whole handset identification code be conpared to the
sequence code,cidfing @ Portion of the handset identification code, such as
the four |east—srgmficant bits, may be used in the conparison. Verifying
the four least significant bits provides enough uni queness w t hout ‘being
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wi t hin which [ .acated and a uni que base identification code
(LID). The ba;atele‘l“%‘fa%gl ?ngg"es 30 .a 1 mllisecond transnit/1mi]lisecond
receive (1ns TX/ 1fcamsmittinge synchaenizatinn pattem comprismg armarksy $hei on

pattern 210 i snaslediheRidey WigoheRiclcble hXd'd S6iendd dodé;t h three TX frames
212 typically gqgl %Fﬁgan invitation bl ock such as 202 and CI'S bl ock 204.

The informati 8 Tafli%5| ocks 202 and 204 mmy be spread throughout
i nformati @ (i nfo. )sca8hmingdforithe maykérpf the TX franes 212 and transmitted

along with the detecting the marker; _
synchronizing to the base station based on the synchronization
pattern; . '
recognizing the generic code in the marker;

15 sending a link request including a portable identification code to the
base station employing a synchronization and data information exchange
multiplex in response to recognizing the generic code when the sequence
code matches a predetefmined portion of a unique portable identification
code associated with the portable radio; and

20 ~ granting a link from the base station in response to the link request.

2. The method of claim 1, further comprising the steps of:
detecting at the portable radio if more than one link request has been
sent; .
25 waiting a predetermined time when more than one link request has
' been sent; and , _ | ' '
sending another link request from the portable after the
predetermined time has expired. ' |



synchroni zation (sync.) pattern 210. -6 - . A fl owchart—shewng-the
preferred, method for initiating a communication |ink fro ble is
shown in FIG 3 of the acconpanying draw ngs. Flowchart aﬁ ﬁ” Imm
base station, also known as a cordless fixed part (CFP),

mar ker using a synchroni zation 5 pattern atgstep 302. The marker |ncI udes
both a generic code for inviting a handset to initiate a link, as well as a
sequence code for placing the handset in queue in step 304. In step 306,

the CFP waits for &gli n@h@m&hbd%ﬂdldiﬂﬁlfﬂuﬂﬁéﬁo&n Sinpltheatdsof 0 step 308
whi ch was started at_t initiatio he At ste 08,,t he. .
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pattern. Once portgblelradiv.zati on pattern is detected the CPP conpares the °
sequence code to a portion of the CPP's own identification (I1D) code,

uni que to each CPP in step 310, .If the sequence code does not match the CPP
i denti fi cabi on codétt he method of claim 3, uxthq:canmngmgethembemoﬁ

synchroni zed to thede%i‘@ﬁe @Egm,se eﬁ&é&&ﬁﬁaﬂ%ggé teF@tited ortlonof

i ncrenment ed p or to cked "agal.n at ste IS se enC| | oop
(steps 310, 3% R?&E# Sll faiden ¢ @P?S%t"\ﬁ&?h ?§e‘l‘éﬁ"’f?e°
repeating the comparing step.
10 5. The method of claim 1, further compising the step of verifying

at the base station that the portable identification code is valid.

6. The method of claim 1, further comprising the steps of :
: ceasing to transmit the marker once the link has been granted from
15  the base station; and
' estabhshmg the communication link between the portable radio and
the base station.

7. The method of claim 1, wherein the step of sending the link
20 request includes sending the portable identification code to the base station
employing a MUX2 protocol in a cordless telephone second generation

system.
8. A communication system comprising: _
25 a base station for transmitting synchronization data including a

marker, the marker including a sequence code;

. a portable radio for detecting the marker and gaining synchronization
with the base station in response to the synchronization data, the portable
radio including a portable identification code; and

30 the portable radio initiating a communication link request to the
~ base station using a synchronization and data information exchange
multlplex in response to the marker, when synchronization is achieved and
the sequence code matches a portion of the portable identification code.



Once the sequence code matches t he |dent| fication code (e%a—p#edei—er_m_ned
portion of the identification code) in step 312 the port ds a |ink

request in MIJX2 to the base at step 314. A tine out featﬂ%jﬂm ll jm

the CPP at step 316 to determine if too nuch time has el

start of the routine w thout any response-fllomthe CFP. Wen the ti rre out

has el apsed, the CPP discontinues the |link request at step 318 and returns

to step 308 to find a new marker and re-synchroni ze. When the tinme out has
not expired at ste.316,The connnikuigation|systeinoof claim 8y whexeimctheGRRrkéemk

requests is dg ey ﬁ&& t he
CPP di sconti nugghﬁ%ss% ?a‘l} rea%déésﬁogﬁ §Hﬁaﬂ§ﬂ# aalr)iagn om g%hr?]ﬂ:ﬁ‘ﬂ ‘?ep 322
generated in sommunicalion i nkyeguesk ni ng to step 310. Back at step 310 the
CPP is still synchronl zed to the same marker but checks the next current

sequence c de f no coltlision takes ace_ at ste t he CFP
sends a |i grant 1% I\/Lgé OPﬁy§'E °§gi4‘ W?rewh?’m ﬁnt is

lcoml‘( irmed in atonmmb &ﬁﬁcatlmdsyétenmda oérdless @wlephak sdchnd @enesstioks spstehnher ]
i nk request t he
CPP at step 32%3& @%éjegwg%% gisog’t ﬁ%?ﬁﬁ% @gﬁ%ﬂégéhgbggﬁ%ﬂﬁgfg%mi nk
is established between 35 the CPP and the CFP at step 330. Thus, a link is
establ i shed between a




-7 - portable and a base station with the portable initiating e Tk

request in a synchronous format. It can be seen by those skil I&dﬁ'%%%é&@ﬁs BEER
that the invention as described above is not so limted. For eXxanpl diE ED
base's marker may 5 enpl oy synchroni zation words to differentiate between

polling and call initiation. Polling is thagprocess by which the

alerts or inforns handsets to an incomng call. The use of d|fferlmﬂm"“”“”l”“l
synchroni zati on words all ows portable radios, or handsets, to ignote* » 0 *
"markers' when scanning frequencies for incomng calls and concentrate on

7l ovea handset to’ sOMRTHOD ANBAPPIRATIS AR ESHABRISEIG cr cace
its battery life. A suggested segCOMMUNICATIONIINK call initiation

froma handset while in the polling environnent with the use of
synchroni zation words is shown in FIG 4 of the acconpanyi ng draw ngs.

I nitially, 5i n Abstratgofithe Dis¢losuzet is not engaged in link initiation and

thus disables its ability to recognize marker synchroni zation words and
enables its ability,to recognize polling synchronization words. The handset
then scans for a poAmqwgaelglyrxad}qﬂ%m%.a&%mymtm. fUSIRg 2ol | i ng

synchroni zat i G§yritBiréndws _gﬂitaééleiﬂnhat.s AePagtldtationq108)gewéragesuer s the
i ncomng cal |l s'yr}xcfx}gxgizé on pla{ttern (200) which includes a marker. The marker (202)
10 includes a generic code that invites portables to make link requests. The
portable radio (104) synchronizes to the marker (202) and recognizes the
generic code that indicates base availability. The portable radio (104)
sends a link request in response to the generic code to initiate the
: communication link, and the base station (102) grants a link in order to
15 establish the communication link.




20 no polling synchronization word is detected in step 406, the handset
determnes if a user is initiating a call fromthe handset in step 410. If
no call.is being initiated, .the handset returns to step 404 to scan for

pol ling synchroni zation words. If a call is initiated in step 410, the
handset disables its ability to detect p 4ing synchroni zati on words and
enables its 25 ability to detect marker "Synchroni zation words in step 412.
The handset then scans for a marker mz and continues to scan until
a marker is detected. Once a marker in step 416, an outgoing
call can be nmade by the handset in step 418. The call ends at step 420 and
the routine is started over at step 402. 30 The apparatus and net hod
for initiating a conmunication link as described by the invention provides
t he advantage of enploying a synchronous protocol that allows for greater
traffic capacity and reduced interference as conpared to a non-synchronous -
protocol that limts channel availability. The handset is not required to
scan for free channels when 35 initiating a |ink and the base does not
have to scan for link initiations fromthe h S . Because of the
reduction in required scanning, faster - - 8 é?s _

112

102

‘ h : 114

110



comuni cation |inks between the handset and the base are established.
Overal |l transm ssions fromthe handsets are reduced since handsets only
transmt when a valid base is available, thus reducing interference and
preserving battery life. Because, the base assigns the channel and includes -
5. it in the marker, a nore efficient use of ggectrumwthin a cell is
provi ded. Counters as described by the invention are preferably controlled
by software and provide collision resolution of |link requests. Collisions

are further avoided by the use of the sequenci ng codes uhlLchplace t ke
handsets in queue. Wile the preferred enbodi nent of ‘he i nggnti onf «
describes link 10 initiation froma handset using ]2, anE;connu I&agi on
system enpl oyi ng a synchroni zati on and data infornatifon exck&gnge tiplex
may apply the apparatus ang™mTerToT s Hescribed by thelinventi N
Modi fications to existing systems can pe provided byl spftware, andjt®&u /1he
cost to inplement the inventiontls nedigible. The jethod f& init]s™N g a
15 link request as descrijped by the ifvention is cpnpatiblé&-wth i s§ing
CAl data structures and prjotgcol . What}is clained ifs: -9
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Clainms 1. A method for establishing a communication |ink between a
portabl e radio and a base station in a comunication system conprising 5
t he steps of : at the base station: transmtting a synchronization pattern
conprising a marker, the marker including a generic code and a sequence
code; at the portable radio: 10 scamgy ng for the marker; detecting
the marker; synchronizing to the base station based on the synchronization
pattern; recognizing the generic code .sendi ng a
i nk request including a portable idemﬁode to the base station
enpl oyi ng a synchroni zation and data information exchange nultiplex in
response to recogni zing the generic code when the sequence code matches a
predet erm ned portion of a unlque por t able -entlflcatlon code associ at ed
with the portable radio; Fard fromthe

station in respod62 to tpe i nk request™ The met hod of cl ai

further conpr|5|ng he s§eps of detectlng at the portaple radi |f nor e

CPP SCANS FOR MARKER WITH
SYNCHRONIZATION PATTERN

[CPP DETECTS MARKER AND COMPARES 3
CURRENT SEQUENCE CODE TO A
PORTION OF CPP'S UNIQUE CODE

MARKER INCLUDES GENERIC
CODE AND SEQUENCE CODE

[CFP WAITS FOR LINK REQUEST
1 WHILE PERIODICALLY
INCREMENTING THE SEQ. CODE

306

Y
CPP SENDS LINK REQUEST 34
. IN MUX 2

PP DISCONTINUES |
LINK REQUEST :

322

CPP DISCONTINUES LINK I
REQUEST; WAITS FOR COUNT

CFP GRANTS LINK IN MUX

~ CFP CEASES
TRANSMITTING MARKER

_ 330
ILINK ESTABLISHED |/




sent; 25 ' waiting a predetern1ned time when nore than one |ink _
request has been sent; and sending another |ink request fromthe portable

after the predetern1ned time has expired. -10 - 3. The net hod of claim
1, further conprising the step of conparing the sequence code to the
portable identification code at the portabyg radio. 4. The

met hod of claim3, further conprising the ste s of: decrenentlng t he
sequence code when the predeterm ned p qﬁéﬁ e portable identification
code does not match the sequence code; ng t he conparing step. 10
5. The nethod of claim11, further conp|;' . ey step of verifying at the
base station that the portable i'dentific is valid. 6. The
met hod of claim1, further conprising the EpS-Of . ceasing to transmt the
mar ker once the link has been granted from 15y the base station; and
402 HANDSET ENABLES ABILITY TO RECOGNIZE
“\\| POLLING SYNC. WORDS AND DISABLES ABILITY
TO RECOGNIZE MARKER SYNC. WORDS

404 - .
™| _HANDSET SCANS FOR POLLING SYNC. WORD
YES HANDSET
108 DETECTS POLLING SYNC,

WORD

HANDSET ANSWERS
INCOMING CALL

USER INITIATE
CALL 'FROM HANDSET _

NO

~HANDSET DISABLES ABILITY TO RECOGNIZE
POLLING SYNC. WORDS & ENABLES ABILITY
TO RECOGNIZE MARKER SYNC. WORDS

HANDSET SCANS FOR MARKER
| SYNC. WORDS

MARKER EETECTED

418

MAKE OUTGOING CALL
420

~[END CALL |
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DR%pg
station. 7. The nmet hod of -claim.1, whe Dof sefd G&EﬁEmsﬁlEq
D‘Lljlr\rﬂ-: codd bc the BaEEBm

20 request includes sending t he portab

station enploying a MUX2 protocol in a cordless telephone se T T
system 8. A comuni cati on system conpri¥ ng: 25 a base station
for transmtting synchronization data including a marker, the marker

i ncludi ng a sequence code; a portable radio for detecting the marker and

gai ni ng synchroni zation with the base station in response to the

synchroni zation dat a, t e.r

I dentification code; Eﬁb AﬂA&Afﬁﬁ&dﬁﬁ%’Pﬁ LK m&’a

comuni cation |ink request to tACCOMMUNICATION DINK synchronl zation and
data i nformati on exchange nultiplex in response to the marker, when
synchroni zation is achi eved and the sequence code matches a portlon of the
port abl e ifddenAbistract ofithe Nisclosurel1 - 9. The communi cation system of
claim 8, wherein the marker ' ,

est abl i shing the COWWM gﬁ@@f pgglﬁsr\]a
A

A portable radio (104) initiates a communication link using a
synchronous protocol format. A base station (102) generates a
synchronization pattern (200) which includes a marker. The marker (202)

10 includes a generic code that invites portables to make link requests. The
portable radio (104) synchronizes to the marker (202) and recognizes the
generic code that indicates base availability. The portable radio (104)
sends a link request in response to the generic code to initiate the
communication link, and the base station (102) grants a link in order to

15 establish the communication link.
-_—
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i ncludes a generic code for pronpting the portable radio to i#i
.communi cation link request. 10. The conmunicati on system of dl gim.9 .".
wherein the comuni cation systen1|s a cordl ess tel ephone secomd—generafign """
system and t he synchronlzatlon and data ¥ ornmation exchange nultlplex IS

MUX2. . _

| REPLAC%!ﬁENT SHEET

METHOD AND APPARATUS FOR ESTABLISHING
| A COMMUNICATION LINK

5 A portable radio (104) initiates a communication 1ink using a synchronous
protocol format. A base station (102) generates a synchronization pattern
which includes a marker. The marker includes a generic code that invites
portables to make link requests. The portable radio (104) synchronizes to
the marker and recognizes.the generic code that .indicates base availability.

10 " The portable radio (104) sends a Tink request in response to the generic
code to initiate the communication link, and the base station (102) grants
a Tink in order to establish the communication link.

15 Fig. 1




