PRI ORI TI ZF " \ IVULTI PLE ACCESS CHANNEL "IN A WRELESS
TELEPHONE SYSTEM Technical Field : This invention relates to

gordl’ess, eellar,” and PCS tel ephone systens and nore particularly to an

arrangenment for prioritizing access fp.a channel shared by a plurality-of -

wi rel ess stations. Background of the Invention ' In a wirel ess
communi cati on sy N ' [/ to establish =
comuni cat i ons (?Wi@&%%ﬁ%ﬁbg@&ﬁlﬁ%ﬁ%ﬁrm a stationary
base station in a celN.A YARELESS (TECEPHONE S¥8TEM at i on net hod nust be
defi ned nhfeakpfyg Py all termnals. Mst cellular communication systems
In use t ~frequency division nultiple access (FDVA). One type of
FDVA uses busy- t oRBisimyentipn eclaies iseordiessvipllaryand BCGitelaphangisystement of a
BTMA_USeSninkdi€ paftichfih ah UtaRkdmaih 6t Jrithifzide dBedsl 8labhafined sharéhs i  t ed
bi t streamlgﬁt ad busy tohe ‘tor inhibiti'ng access, thus permtting
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the busy-BYoh %ﬁé?"“?’&%ﬁ?‘?‘iﬂsot her data. The U.S. domestic cellular

t el ephoneBgkgraurd of thedaeéitiince Wi th El A standard IS-3-D, enpl oy BTMA and
frequency re-use. (Each cell 1s assi.gned one of a,plural.ity of forward
control channel s &ggpﬁﬁ%;ﬁ%@ugg@?%sm&n ile terningF pusy; ag""’equency
wi t h r eveosstabbistt camhmuhiaatiosis {catemonlyatfetred 10 as cagisrationh withs, statiodanryeused i n
such a ; 1 DRI ZR, | e, : bile
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f ul | - dupl @d bereeain by albtepninglse Mot gelbilar egmmupigation sysms in uskéodagr war d

control chapag frefB&cydvisioh dAlTtPle QLS (FHRIAL Ond §p8 of FHMAsE. The nobile
" busy-tone multiple access MA). The digital equivalent of a BTMA uses either a

term nal ‘Prl or to s(?ekl ng &ur
repetitive bit or a repetitive field in a transmitted bit stream instead of a busy tone for
inhibiting access, thus permitting the busy-tone channel to carry other data. The
U.S. domestic cellular telephone systems, in accordance with EIA standard IS-3-D,
employ BTMA and frequency re-use. Each cell is assigned one of a plurality of
forward control channels designated as paging channels, paired in radio frequency
with reverse control channels designated as access channels, and reused in such a
way as to minimize interference between cells. Both the mobile terminals
(conventional cellular telephones) and the base stations operate full-duplex.
Repetitive bits called D-I bits positioned in the forward control channel message
stream provide the busy-idle indication. The mobile terminal, prior to seeking an
access channel, preselects which of the plurality of access channels it is receiving the
best. The mobile terminal then determines its D-I status; if busy, it enters a random
time-out to re-try, but if not busy, the terminal starts sending a message on the
corresponding reverse control channel. Sometimes the reverse control channel in a
first cell receives a message from a remote mobile terminal, the FM receiver of
which is undesirably captured by a second cell using the same frequency pair. When
this happens, the forward control channel of the first cell will raise its busy
indication, and may actually attempt to exchange messages with the mobile terminal;
but, because the mobile terminal’s receiver is captured by a second cell, the protocol
and control means ultimately protects the cellular system. Still, this effect reduces
the capacity of the signaling channels. U.S. patent 5,047,762 of E. J. Bruckert
proposes a scheme to help control this problem; A second fixed station receiving the
remote mobile terminal’s transmission uses the station identification and the signal
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access channel’, preselects which of the plurality of access chanhnels it ié
receiving the best. The nobile terminal then deternines its DI status; if
busy, it enters a randomtinme-out to re-try, but if not busy, the term nal
starts sending a nessage on the correspondi ng reverse control channel.
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referred to as time slot at which the base unit will respond as a function of the '
random number generated by the base unit. In addition, that U. S. patent application
also teaches resolving contention by the base units responding at particular times
based on the received signal strength from a mobile unit requesting the service to the
individual base stations. The base unit receiving the greater received signal strength
will respond first.

While the foregoing arrangements assist in avoiding contention between
base stations in responding to a registration request from a mobile unit, the
generation of a random number in order to determine a time slot suffers from the
problem that there are a finite number of time slots available which increases the
probability that two or more base units will generate a random number designating
the same time slot. Further, the method of determining the time slot on the basis of
the received signal strength also suffers from the problem that there will be locations
where more than one base station receives the same signal strength from a mobile
unit; hence, these base stations will be trying to respond in the same time slot.

In addition, the foregoing arrangements do not solve the problem of
assigning a mobile unit to particular base station and giving that base station priority
over the other base stations in responding to a registration request. This problem is
an important one in personal communication services (PCS) systems where it is
desirable for traffic control to assign mobile units to particular base stations and to
utilize one of those base stations to service an assigned mobile unit if possible.



termnal -may transmt. The U. S. patent application of J. P.
Cotsonas, et al., Serial No. 07/704516, filed on May 23, 1991, and assi gned
t'o the sanme assignee as the present application, discloses resolving '
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" then registers the mobile unit. If two base stations respond to the registration request
message in the same time slot, the mobile unit determines whether there is a
response in a time slot which is closer to the first time slot than the collided time
slot. If there is a time slot earlier in time than the collided time slot, the mobile unit
sends an acknowledge message to the base station transmitting in this earliet time
slot. However, if the collided time slot is earlier in time then any other time slot in
which a response is received, the mobile unit transmits a second registration request
message specifying the collided time slot. Each of the base stations that had
responded in the collided time slot responds by sending a base reply message in a
random time slot, and the other base stations do not respond to this second
registration request message. The mobile unit selects one of the base reply messages
in a random time slot. The mobile unit transmits an acknowledge message which
includes the random time slot number. The selected base station is responsive to that
acknowledge message to register the mobile unit. '
Brief Description of the Drawing
FIG. 1 is a block diagram of a personal communications service system
that incorporates an illustrative embodiment of the invention;
FIG. 2 is a block diagram of a base station;




-3- Summary of the Invention This invention is directed to
sol ving these and ot her problens and di sadvant ages of the prior art.
Aé¢cording to the invention, to register, a nobile unit transnts a

Fegi stration request nmessage on a shaged channel which all base stations
continuously nonitor. Al avail able baSe stations receiving the nmessage
respond on anot her shared channel with the base station to which the nobile
unit is assigned FIGuBisiattlockydiagram 6f # mobilé umit;s| ot and t he ot her base
stations transmtg ' i . : 3is a

bl ock di agram of E@’Dqglslqe&ﬂ%fi??mﬁk%e dedicated ?—qa@ c’ﬂS?%b¥ g%lbgicc?efi ning the
dedi cat edtatioasinel s shared by all base stations; FIG 5is a
flowchart of therRpes ald fiteciEt SAhERHetliohd FerRRiRy HYIhe Blse Gon@blig Dase

station during the registration procedure in accordance t.h the invention,
FIG 6 ilQfiahasesadondprieg de registeiongaesdurg inaggordance with the inventign; 7

i[lustrates a basgiGepiidsirites® registration request frame; -
FIG. 7 illustrates a base reply frame;
FIG. 8 illustrates an acknowledge frame; and
FIG. 9 is a flow chart of the operations performed by a mobile unit
during the registration procedure in accordance with the invention.
Detailed Description

FIG. 1 illustrates a wireless communication system designed to provide
PCS type service for a plurality of mobile units such as mobile unit 105. Base
stations 102-104 are each capable of maintaining a radio link such as RF link 113
with a mobile unit such as mobile unit 103, and each base station is interconnected to
the system controller and switch 101 via a digital link such as link 109.
Advantageously, these links may be primary rate interface (PRI) links as defined for
ISDN communication. System controller and switch 101 provides the control and
switching facility for interconnecting base stations with each other via links 108-110
or interconnecting a base station with central office 115 via link 116 and the
corresponding digital link for the base station. A link such as link 108 can
advantageously handle up to 23 different calls. Link 116 may be a plurality of PRI
links. _

Central office 115 is a central office such as the AT&T SESS. Central
office 1135 is also interconnected to the public telephone system. System controller
and switch 101 may advantageously be the switching system disclosed in B. M.
Bales, et al. "A Switching System Using Identical Switching Nodes", Serial No.
07/636521, filed on December 31, 1990, and assigned to the same assignee as the
present application. This application of B. M. Bales, et al. is hereby incorporated by
reference. ' |

Wireless communication between a base station and a mobile unit, such
as base station 103 and mobile unit 105, is via a wireless communication link such as
RF link 113. This wireless communication is implemented utilizing spread spectrum
technology with frequency hopping. The specific requirements for the frequency
hopping are set forth in a Report and Order in General Docket Number 89-354, this
Report and Order being adopted by the Federal Communications Commission on



FIG 8 illustrates an acknow edge frane; and FIG -9 is a flow

'chart of the operations performed by a mobile unit during the registration.
procedure in accordance with the invention. Detail ed Description .
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| i nk 113 Jun¢ b4,a1 990kt eelaased ondaly {<980bIn oneiimplemedtatiamdf thedhveption, st ati on
is inter

-5-
June 14, SH6QGR4RY sy three possibls chagnely agmcreqted n the TSI MIZ | oo
i nventi orfreq@necmwa@d egely agtive ttlhpmepzaﬁms@lté h&‘ﬂnfﬂ#g’c&?‘&m@r eated in the

2o MBI Tk gl e gy st o
Tr ansni s<SnBksesands i@ rTBhEhWFESﬁHf fype éﬁﬁ'é@‘s?‘ﬁné‘éa’ﬁc Fﬁﬁﬁ‘ﬂﬁm eﬁfﬁéaﬂi ype of
tc(r) aglsm SSih(M Escﬂhﬁxi als eA CordigsBélephohet Axiranged fof Operafibd in SFrequently. 't'Am

rdl ess Ll on yst ent,
1 ed onanrenn 98 et MOERt s &8“*"9%%%& Orf73255 Biles IR Rne
assi gnee sametatsmgpcseaaauhe peqspht apglicasion. Tihe W S. $atqnaamhcaagpof Gillis,enalof
Gllis, a : 110 o on
recei ved(%%h ebg 1§cd§§(§r§@i Hﬁgﬁ?&% 3 k%g (*jeférﬁltatﬁlbﬁgg&Wéq%F&ﬁé E'[Eﬁéqgé:? s then
transmt tfé@ntr@o@gpswm%mm link 1Bhis then wansmited (g sysienheonizpder and
Consi der R@Ewhadi vialinR®aop! e of how nobile unit 105 initially registers

self Wit a base o O A Ko S o mbilE S 108 LBk Fegiandy SV t e
itself with a base station and consequently system controller and switch 101. As
previously mentioned, there are 173 channels available. Of the available channels,
eight channels are dedicated for specific purposes as illustrated in FIG. 4, which
gives a table of dedicated channel assignments. All eight of the dedicated channels
are commonly shared by the base stations and the mobile units. The remaining 165
channels are utilized for carrying audio information with a set of S0 channels being
utilized for each telephone call. Consider mobile unit registration with respect to
mobile unit 105 which is assigned to base station 103. Mobile unit 105 transmits a
registration request message, containing its handset ID (also referred to as a security
code) on the dedicated registration request channel (channel 1). In addition, the
registration request contains the system ID and time slot number fields. This request
is illustrated in FIG. 6. Mobile unit 105 then tunes to the dedicated based reply
channel (channel 2) to await a response from the base stations. The dotting sequence
(also referred to as the synchronization pattern) illustrated in the registration request
frame of FIG. 6 allows idle radio units in the base stations to come into
synchronization with the frame transmission of the registration request message.
The idle radio units of the base stations monitor the registration request channel
looking for a dotting sequence from any mobile unit. If a base station is receiving a
sufficiently strong signal, it is assumed that the base station will be able to acquire
synchronization within one dotting frame. If the base station is not receiving a
sufficiently strong signal, the base station does not acquire synchronization, and the
base station is not a good candidate for registration. '
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previously nmentioned, there are 173 channels available. O the avail able
channel s, eight channels are dedicated for specific purposes as
i'tlustrated in FIG 4, which gives a table of dedicated channel
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the shorter the time mterval When the timer expires, the base station sends a base
reply message on the basé’ reply channel containing the mobile unit’s ID.

In the present example, base station 103 responds first, followed by base
station 104, and then base station 102, Mobile unit 105 is responsive to the base
reply frame to select the base station in the earliest time slot. In the present example,
mobile unit 105 selects base station 103. In the base reply frame, base station 103
does not include its own identification; rather, base station 103 stores the time slot in
which it transmitted the basereply. This is done to save transmission capacity and
also to assure that mobile unit received the base reply. When mobile unit 105
receives the base reply frame, it responds by transmitting an acknowledgement on
the dedicated handset acknowledged channel (channel 3 ). In addition to the mobile
unit ID, the acknowledgement message also carries the time slot number which
designates that base station 103 has been selected for registration. As illustrated in

- FIG. 8, the handset acknowledgement frame is a total of 7.5 milliseconds.

After base station 103 receives the acknowledgement message, it
transmits to system controller and switch 101 the ID of mobile unit 105. During
transmission on the registration request, base reply, and handset acknowledge
channels, collisions can occur where other mobile units or base stations are also
attempting to transmit on these channels at the same time as base station 103 and
mobile unit 105. The problems arising from these collisions are solved as set forth
with respect to the explanation of FIG. 5 which details the actions taken by a base
station during the registration process and FIG. 9 which details the action taken by a




Assume.for this exanple, that the base stations receive descending |evel's
of *signal strength in the follow ng order: base station 104, base station
103, base station 102. The radio units in each base station are capabl e of
deci phering levels of signal strength. Since it is assuned that base
station 103 (the assigned base station7f-or nmobile unit 105) has an idle
recei ver, base station 103 responds to the registration request nmessage by
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indicates that this is the first registration request message. In response to detecting a
- collision in time slot 1, mobile unit 105 sends out a second registration request
message with a "1" in the time slot field. This informs the base stations that a
collision has occurred in time slot 1. Both base stations 102 and 104 are responsive
to the second registration request message to each transmit a base reply message ina
random time slot as selected by a random number generator in each base stations 102
and 104. Mobile unit 105 then selects either base station 102 or 104 on the basis of
earliest random time slot and transmits the acknowledge message to that base
station. The selected base station then registers mobile unit 105. If the second
registration request message results in a collided time slot, then mobile unit 105
sends another registration request designating the time slot on which the collision
first occurred which in this example is time slot 1.
FIG. 2 illustrates, in greater detail, base station 103. Base controller 201
controls the operations of radio units 202-204. Radio unit 202 is shown in detail,
and radio units 203-204 are similar in design. Radio unit 202 includes clock 216 for
providing synchronization to Time Domain Demultiplexer (TDD) 211 and protocol
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Base controller 201 also controls the hopping sequence by generating a

pseudo-random data list of frequencies using a seed in a pseudo-random generator as

is well known in the art. The pseudo-randomly generated data list is transferred to

TDD 211 via bus 210 by base controller 201. TDD 211 controls the frequency _

selected in the frequency hopping cycle by transmitting to frequency synthesizer 212

at appropriate times the values stored in the data list generated by base

controller 210. TDD 212 also refreshes the frequency synthesizer 212 as the

synthesizer progresses through the frequency hopping cycle. In order to have RF

transceiver 213 transmit and receive on one of the dedicated channels, base

controller 201 transfers frequency data to TDD 211 which contains only one

frequency, e.g. the frequency of the dedicated channel. TDD 211 then controls

frequency synthesizer 212 so that transceiver 213 operates on this one frequency.

Clock 216 is used to achieve synchronization with the dotting pattern previously

described and to achieve Big Sync (Big Sync is described in a later section) based on

input received from transceiver 213 and TDD 211.

Consider the first example which was given with respect to FIG. 1 in

light of the detailed block diagram of radio unit 202 of FIG. 2. Further assume, for

the sake of the example, that radio unit 202 was idle when mobile unit 105 started

the registration procedure. Since radio unit 202 was idle, base controller 201

transmitted frequency data to TDD 211 which caused frequency synthesizer 212 to

control RF transceiver 213 such that RF transceiver 213 monitored the registration

request channel. When mobile unit 105 transmits the registration request,

transceiver 213 receives this request and transmits a signal indicative of the signal



base reply nmessages in time slot 1. Mbile unit 105 is responsive to the
base Teply nessages to deternmine that a collision has occurred in time
slot 1 (also referred to as a collided time slot). As illustrated in FIG
6, the registration request includesqa tine slot nunber field. Wen nobile
unit 105 sent out the initial reglstPatlon request nessage, it designated
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by controlling TDD 211 and frequency synthesizer 212. Transceiver 213 is

responsive to the acknowledge message transmitted by mobile unit 105 to transfer

this message to base controller 201 via protocol converter 215 and bus 210, The

acknowledge message contains the ID of mobile unit 105. Base controller 201

transmits the mobile unit ID to system controller and switch 101 as partofa

registration message.

Clock 216, under control of base controller 201, performs the
synchronization process with respect to the dotting information -- on both the
registration request and the acknowledge messages. Similarly, transceiver 213 is
controlled by base controller 201 via protocol converter 215 and clock 216 to
provide the dotting synchronization information during the transmission of the base
reply on the base reply channel. _

Base stations 102 and 104 have the same configuration as shown for
base station 103 in FIG. 2. For the first example, consider how base station 104
responds to the registration request from mobile unit 105 assuming base station 103
had not responded to the registration request. The radio unit in base station 104
functions in the same manner as that previously described for radio unit 202 of base
station 103. The base controller in base station 104 is responsive to the signal
strength from its signal strength monitor to determine the time interval (which
determines the time slot) after which it should transmit a base reply message on the
base reply channel. The base controller inserts this time interval into an internal
timer. When the internal timer times out, the base unit then controls the
transmission of the base reply message to mobile unit 105 as was previously



converter 215. ~ Radio unit 202 al so incl udes radio frequency (RF)
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started  microphone 311. These analog speech signals are coupled to the transceiver via

hybrid 310 and the A/D section of converter 304. Converter 304 converts the analog

signals to a digital signals which are then transmitted to RF transceiver 306.

Conventional amplifiers 313 and 314 are employed for amplifying the analog speech

signals obtained from microphone 311 and provided to loudspeaker 312.

Consider now the first example of the registration procedure with

respect to FIG. 1 in light of FIG. 3. The registration procedure can be initiated by

telephone circuits and keypad 305 in response to the user requesting that the

registration procedure be performed or in response to an input from wake-up

timer 302. (Recall that the registration procedure is performed every .5 seconds.)

Control unit 301 tunes transceiver 306 to transmit on the registration request channel

by controlling TDD 303 and frequency synthesizer 308. Control unit 301 then

transmits the registration request via transceiver 306 by transferring information to

transceiver 306 via blocks 303 and 304. Control unit 301 then tunes transceiver 306

to the base reply channel by controlling TDD 303 and frequency synthesizer 308.

When the base reply is received by transceiver 306, this message is transferred to




the registration procedure. Since radio unit 202 was idle, base controller
201 transmtted frequency data to TDD 211 whi ch caused frequency
synthesi zer 212 to control RF transceiver 213 such that RF transceiver 213
noni tored the registration request chfgnel. When nmobil e unit 105 transmts
the registration request, transceiver*?2l3 receives this request and
transmts a signal indicative of the signa
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assigned to this base station, control is transferred to block 505 which transmits a
base reply message in time slot 0 of the base reply channel. Decision block 507 then
waits for a predefined amount of time for the acknowledge message from the mobile
unit. If this acknowledge message is not received, control is transferred to decision -
block 501 since it is assumed that the acknowledge message was not received
because of collisions between two mobile units or other interference. If an
acknowledge message is received, decision block 508 determines whether or not it is
for this base staton. If it is for this base station, then the base station registers the
mobile unit with system controller and switch 101 in block 509.

Returning to decision block 503, if the mobile unit is not assigned to
this base station, control is transferred to decision block 513 which examines the
time slot number in the registration request message. If this time slot number is 0
indicating that this is the first registration request message transmitted by the mobile
unit, control is transferred to block 511 which obtains the signal strength of the
mobile unit from the signal strength monitor of the radio unit in use; and then,
block 512 calculates the time slot to be used to transmit the base reply message
based on the signal strength. Block 512 also stores the number of the time slot for
iater use if a collision occurs during transmission of the base reply message. After
block 512, control is transferred to block 515 which transmits the base reply message
in the calculated time slot. Next, control is transferred to decision block 516 which
awaits an acknowledge message. If an acknowledge message is received, decision
block 516 transfers control to decision block 508 whose operation was described in
the previous paragraph. If no acknowledge message is received in block 516, control
is transferred back to block 501, since it is assumed that a collision has occurred with




this nessage to base controller 201 via protocol converter 215 and bus 210.
The acknow edge nessage contains the ID of nobile unit 105. Base
controller 201 transmts the nobile unit IDto systemcontroller and
switch 101 as part of a registration nessage. . Cl ock 216,
under control of base controller 201;1derforns the synchronization process
with respect to the dotting information - on both the registration request
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-10- acknowledge message has been received, decision block 519 determines whether this
acknowledge message was for this base station. If the acknowledge message was for
this base station, block 509 is executed to register the mobile unit with system
controller and switch 101, If the determination of either decision block 518 or 519
was no, block 501 is executed.
FIG. 9 illustrates, in flow chart form, the operations performed by a
control unit in a mobile unit during the registration process. As previously
described, the mobile unit first transmits the registration request message in
block 901. The mobile unit then awaits for a predefined amount of time for the base
reply message in decision block 902. If the base reply message is not received
within this predefined amou:it of time, decision block 905 is executed to determine if
a collision occurred in a time slot since the collision may have resulted causing
decision block 902 not to detect the base reply message. If a collision has occurred,
block 910 is executed whose operations are detailed in a later paragraph. If a
collision has not occhrred, control is transferred to block 906. Block 906 is executed
which causes the mobile unit to wait for a random amount of time and then resends
the registration request message by re-execution of block 901.
If a base reply message is received by decision block 902, decision
block 903 is executed to determine whether or not the base reply message was in
time slot 0 of the base reply channel. If the message was in time slot 0, block 904 is
executed to send an acknowledge message designating time slot 0.
Returning to decision block 903, if the result was-no, then decision
block 907 is executed to determine whether or not a collision had occurred in any of
the time slots of the base reply frame. If no collisions were detected, control is
transferred to block 908 which determines the earliest time slot and transmits an




described for radio unit 202 of FIG- 2 with respect to base station 103. In
addi tion, the base controller of base station 104 perfornms the same
oper ati ons when the acknow edge nessage is received fromnobile unit 105 as
was previously described for base stajjon 103 if base station 104 is
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seconds.") application of M. E. Gillis, a mobile unit when not in active use powers itself down
for 100 milliseconds. (Note in the application by Gillis this period is 400
milliseconds; however, in the present application, this period is 100 milliseconds.)
Every 100 milliseconds, the mobile unit powers itself up and checks whether its ID
code is being transmitted on the dedicated incoming dotting channel. Under control
of system and controller switch 101, base station 103 transmits on the incoming
dotting channel a frame having the same configuration as the registration request
frame of FIG. 6 for 100 milliseconds. Mobile unit 105 synchronizes using the
dotting interval and detects its own ID or security code. Mobile unit 105 utilizes the
dotting pattern, and the barker code to achieve what is called "Big Sync". Big Sync
means that the mobile unit is in frame synchronization with the base station. Mobile
unit 105 then transmits back the dotting pattern, the security code and the barker
code to base station 103, via the incoming Big Sync channel. Base station 103
switches to the Big Sync channel and assures that its clock is in phase alignment
with the clock of mobile unit 105. Both base station 103 and mobile unit 105 are
now transmitting and receiving on the incoming Big Sync channel. Now, base
station 103 transmits to mobile unit 105 an opcode informing the mobile unit to stop



Control unit 301 tunes transceiver 306 to transmt on the registration
request’ channel by controlling TDD 303 and frequency synthesizer 308.
Control unit 301 then transmits the registration request via transceiver
306 by transferring information to tJyansceiver 306 via bl ocks 303 and 304.
Control unit 301 then tunes transceiver” 306 to the base reply channel by
controlling TDD 303 and frequency synthesizer 308. When the base reply is
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over the incoming Big Sync channel. For every message in the count-down

sequence, mobile unit 105 responds with an acknowledge message to base

station 103. When the specific number is reached in this series of start hopping

messages, both base station 103 and mobile unit 105 start the hopping sequence and

voice transmission can take place between base station 103 and mobile unit 105.

Note, normally the start hopping number is zero.

Consider how mobile unit 105 initiates a call. A call is initiated in

mobile unit 105 by the actuation of a key in telephone circuits and keypad 30S. In

response to key actuation, mobile unit 105 powers itself up and transmits a frame

which is similar to the frame illustrated in FIG. 6 in which the security code is the

identification of mobile unit 105. All base stations having an idle radio unit monitor

the outgoing call request channel. Mobile unit 105 transmits the dotting frame over

several frames. The idle radio units in the base stations respond to the dotting frame

on the outgoing call request by recording an average power measurement over the

received frames. Each base station reports this average power to system controller

and switch 101 which determines which base station should handle the outgoing call.

After this decision is made, the setting up of the call proceeds as for an incoming call

except that the outgoing dotting and outgoing Big Sync channels are substituted for

the incoming dotting and incoming Big Sync channels.
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deci si on bloaRk wirklesdibasdstatiphai t S an acknow edge nessage. |f an acknow edge
nmessage i s received, decision block 516 transfers control to decision

bl ock 508 whose operation was described in the previous paragraph. If no
acknow edge nessagk The wireless/iede station of¢laind & whereit thel ransmitting mesans r ed back

to block SOmpriled Hednt freftmttiRg'a ilRlsidt chThe basiO8F e TecBel sigha W ¢
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strength of the one of wireless mobile units; and

the transmitting means further transmitting the first base reply message
in the determined time slot upon the one of the wireless mobile units not being
assigned to the wireless base station.

3. The wireless base station of claim 2 wherein the receiving means
further receiving a second service request message from the one of the wireless
mobile units indicating a collision during the transmission of the first base reply
message;

the determining means further responsive to the indication of a collision
for randomly determining a time slot; and

the transmitting means further transmitting a second base reply message
in the randomly determined time slot.

4. The wireless base station of claim 3 wherein the collision indication
specifies the time slot in which the collision occurred and the determining means
only determines the randomly determined time slot upon the specified time slot
being identical to the time slot in which the first base reply message was transmitted.

$S. A method for controlling the operation of a wireless base station in a
wireless system, the wireless base station being interconnected to a switching system
for establishment of communication links and the wireless telephone system

Th\ de :



anot her nobi I e unit or '‘a base station respondi ng-to- yet “anot her nobile
Supit. - Ret urni ng to decision block 513, ‘m nunber
does not equal 0O, control is transferred to deci SIB““““ u““]mm‘ e this
indicates that this is the second registration nmessagecsent "oy St hi*'s nobil e
unit as a result of a collision in a-tPfe slot selected by two or nore base

stations. Decision block 514 determ nes whether the previously cal cul ated
tinme slot meludqlga! plumlityhef wirctessshehilerunits dor éstablisiing egingtunigation withquest

message. r y lge};%é T, gxecuted to generate a
random nun'% (?5'9%%& Sté "t &é {I&] i C ?%e“%p?rre' sl ot nunber for,
transni ssi on of t hecqsarsreg aé;sltyermgmst mgssage feom one oHthegrirglessanrobile7 and

transm ssi Oﬁn& he base reply nmessage, decision block 518 is executed to
determine it an acknow edge masg@ﬁe has been recei vgd from he_nobile unit.
If an acknow edge WEEBYENGErshbess reRly sneseage ina predeBped imeR °59§adeterm nes

whet her t hfrgma &k B sistg ﬁ?cﬂﬁths € of'he wifdless Mhdbileanfts Béia las)signeldftottlﬁue
or this base station, block 509 is executed to

acknow edge. rTﬁg 6\%
regi ster tHY® 85{???9? with systemcontroller and switch 101. If the
determ nation of either decision block-518 or 519 was no, block 501 is

execut ed. |n f |
operations performéd'nbe ﬁ.’tﬁbdg {:Il?‘iqkjgh‘ﬁhl%%ga (ﬂgggﬁfatco%@b%s tE‘Fhe

regi st rat i step pf detemmininga ne slobor the basis of mcmxqumgnab strengtiyaf thefone st
transmts’ Bfl@uéﬁggﬁ,bbaéhﬂ% g@uest message in block 901. The nobile unit
then awaits for apeelne amount . of ting . for t base e ngssage in
deci si on bl ock 902. LF“T FW%“B’&S‘@W@HPV%%% the fﬂgtba,s%wlx,ggs BPthin this
pr edef i nedtherdeteriningd tirnerslot visomi the one & the kvifdldss obile aniw wet Yeingimtighed ne i f

a collisio rh T8 slot since the collision may have resulted
causi ng d@cﬁ?‘g%ﬁel%sggé% "ot to detect the base reply nessage. If a

collision has occurred, block 910 is executed whose operations are
detailed in a | atej | t "?‘%R ontrol is
transferred to bl ock O‘Z’g{hgﬁlafﬁia&ggY@Pékg?u@gﬂmgﬁ&?gu@gus Gl ggrmbl |l e
unit to waPcondseryiceseqnsst massagn from the ane of the wirslesy mobile ynity W@craﬁ@ stration

request nes&amﬁxdammgex@eﬁshﬁmmot‘%@ﬁhtB&&reply message | f a base reply
nessage i s recei ved b deC| Si OnPDtlgglEk 902, Jdeci .S executed

to determ ne whet hdhe geterpningste e'rréws‘ﬁfﬁé%@g ‘%}ﬁ%ﬂqﬂrpl%awﬁlswn

for randomly determmmg a time slot; and
the transmitting step further transmitting a second base reply message in
the randomly determined time slot.

8. The method of claim 7 wherein the collision indication specifies the
time slot in which the collision occurred and the determining step only determines
the randomly determined time slot upon the specified time slot being identical to the
time slot in which the first base reply message was transmitted.
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time slot O of the base reply channel. If the nessage was in tine slot O,
bl.ock 904 is executed to send an acknow edge nmessage designating tinme slot
0.. Returning to decision block 903, if the result was no,
then decision block 907 is executed to determ ne whether or not a
collision had occurred in any of the ting slots of the base reply frane.
If no collisions were detected, control is transferred to block 908 which
determ nes the earliest }i slot and transmits an

-13- acknow edge massaﬁw.exe ution of bl ock §9. Ret ur ni ng
to decision block 907, if a collision wadgENfRAlgeted i n the base reply frane,
bl ock 910 is executed to determ ne the irgleld tinme slot, and block 911 is
executed to determine the earliest non-c d time slot. Decision block
time slot has a | ower

r is yes!Olthen control is
~designating the
[ 0 be concerned

nunber than the collided tinme slot.
transferred to 914 which tr3
earliest non-collided time gl ot sEYSTEM ICONTROLUERt& SWITEMSary

about the tine slot in whicHh TStTon 7y
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sending the dotting frame. Then, base statian 103 transmts to nobile unit
105 t he pseudo-random seed which is utilized by TDD 303 and control unit
301 of FIG 3 to generate the frequency data for the hoppi ng sequence. The
sanme pseudo-random seed, which is transferred frombase controller 201, is
utilized by TDD 211 of FIG 2 which is pagt of radio unit 202 to generate
S necessary for radio unit 202 and
nobile unit 105 to synchroni ze the start of the hoppi hg sequence. Thus,

t he sanme hoppi ng sequence.

- once base station 103 has transmtted the uzzgo-r dom seed,
procedure for synchronizing the hopping seZP e g@

base station 103 and

bi | e
nunmber
hoppi ng. This nunber is also prowi ded t

sel ect a specific

to base station 1(
start hoppi ng -nesg
hoppi ng sequence &

transmtted over the lﬁﬁﬁr =
count - down sequence; }3"-'3\,{
- Wis ki

agesMUNHIY,

103 and nobil e' uni
Consi der how nobi |

nobile unit 105 by

305. In response
~transmts a frame

stations having arf idl
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t he out goi ng cal
t he
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whi

3
the actuation|3NTB ke
to key actuati 685

However, it i

it starts the

nchroni zati on between
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DEDICATED CHANNEL ASSIGNMENTS

CHANNEL # NAME FUNCTION USED BY
1 REGISTRATION REQUEST | AUTO-REGISTRATION MOBILE
2 BASE REPLY AUTO-REGISTRATION BASE
3 HANDSET ACKNOWLEDGE | AUTO-REGISTRATION MOBILE
4 QUTGOING CALL REQUEST | QUTGOING CALL SETUP | MOBILE
5 QUTGOING DOTTING OUTGOING CALL SETUP BASE
6 OUTGOING BIG SYNC _QUTGOING CALL SETUP BOTH
7 INCOMING DOTTING INCOMING CALL SETUP BASE
8 INCOMING BIG SYNC INCOMING CALL SETUP BOTH




recei ved frames. Each base station reports this average power to system
controller and switch 101 which determ nes which base station should

handl e the outgoing call. After this decision is made, the setting up of
the call proceeds as for an incomng call except that the outgoing dotting
and outgoing Big Syigmanng-s are substigguted for the incom ng dotting
and incom ng Big Sy ann e claim 1. Awreless
base station for operation in a wrel esm the wirel ess base
station belnﬁ Tt erconnected 1o o W ' em 10l _establ I shnent o
comuni cati orf |inks and the w rete Iurality of

W rel ess ngbil e units for estab Tﬁ &QHP‘W t|on)mquﬁ the wire-

| ess base stdtion, the wirel ess ba nmeans for
receiving a flirst service request nmessage ffom one of the wireless
nobile units; means for transmttl Do 4- reply nmessage to the
one of the wjgele mpbile units 5 | slot of a frane

e units being

of time slotq upon the one of the P
for determining a tine

assigned to tthe wirel ess base station;

slot on the Hasis of the recei ved sYEgaI strength of the one of
wi rel ess nobifl e units;
Y MOBILE
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the transnitting means further transmitting the first base reply .

nessage to the one of wireless nobile units in the - ~determned tine
sl ot upon the one of the wreless nobil e units not being assigned to
the wirel ess base . station; recei ving neans further receiving a
second service request nmessage fromthe one of the -wreless nobile
units indicating a collision during the transm ssion of the first
base reply nessage; t he determ ning nmeans further responsive to'the

i ndi cation of a collision for W&Tygeterm ning a tine slot; and
the transmtting neans further trans g second base reply

nmessage in the randomy determ nREH{MTBNSREQU%ST FRAME The wirel ess base
station of claim 1 wherein the collision indication specifies the tine
slot in which the collision occurred and the determ ning nmeans only deter-
m nes the rardemr- ~r-Red <+ +re—sh-ot—ppen—the—spect H-edrt-—re T ot —He D

; . § Sdetertdn e-st pon—t _
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system the Wirel ess base station being Interconnected to a switching _-~
system for est abtishnent of communi cation |inks and the wirel ess system
including a plurality.of wireless mobile units for establishin s
comuni cation with the W\r\e- | ess base station, the wirel ess-ase station

conpri ses: means for recetwing a first service requesi-~fessage from
one of the wireless nobile units) neans for transm-tting a first base
reply nessage in one time slot‘s]f a franme offl’lme slots;

|REG|STRAT!0N REQI

FIG. 7
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- 16 - t he receiving nmeans further receiving a second service
request nessage fromthe one of the wrel ess nobil e units indicating a
col lision.during the transm ssion of the first base reply nessage; )
the determ ning nmeans further responsive to the indication of a
collision for randomy determning a tinmejslot; and the transmtting
nmeans further transmtting a second base reply message in the randomy
determned tine slot. 4. The wirel ess base station of claim3 wherein

the collision indication specifie td lot in which the colli- sion
occurred and the determ ni ng neans pnljy auernines the randomy determ ned
iIng identical to the tine slot in

d
time slot upon the specified tine s|ot|8hei
E%n mtted. 5. The wirel ess base
[
h

=
station of claim4 wherein the trangni|& g ans conprises neans for
determning a predefined tine slot fon t fiy st base reply nessage upon
the one of the wireless nobile unit| bgrmglasshgned to the wrel ess nobile

uni t. 6. The wireless base stati 9% cl|ai m\& wherein the determning
means further determining a tine slét it he Yirst base reply nessage on
he basis of th i ved signal 38 \ -
the basis of the received signa \ |83 \
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st‘r,engt'h of the one of wireless nobile units; and the transnitting means

further transmtting the first base reply nessage in the deternined
time slot upon the one of the wireless nobile units not being assigned
to the Wi rel ess base station. 7. A wreless tel ephone systemfor the

conmmruni cation of tel ephone calls having agplurality of wrel ess base
stations and a switching systemand a plurality of wreless nobile units
for establishing conmunication with the wireless base stations, each of the
Wi rel ess base stations conprises: s f receiving a first service.
request nmessage from one of th Pes¥ nobile units: means for
transmtting a first base reply nessage in one time slot of a franme of
time slots; the receiving nmeans further receiving a second service
request nessage fromthe one of the wirele nobi | e units indicating a
col lision during the transnission of ( STARfe)first base reply nessage; the
determ ni ng neans further res&gpsi ve to tRe_indicatian of a.callision
for randomy deternining a ti Qlot; andl the transmtting nmeans furthergos
transmtting a second base rept §ENﬂBREGﬁﬁAﬁdN thelrandonm y deterrm neg

[S]
tine slot. REQUEST MESSAGE *7|™ [ WAIT RANDOM TWE |-

NO

902 ' | 905
A CglfUSSION
| BASE REPLY MESSAGE OCCURRED
ES
903
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904

L4

SEND ACKNOWLEDGE
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807
HAS
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:' /910

1
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8.- Thg wirel ess tel ephone systemof claim?7 wherein the collision

i ndi cation specifies the tine slot in which the collision occurred and the
determ ning neans only deter- mnes the randonmly determined tinme slot upon
the specified time slot being identical to the one tinme slot in which the
first base reply nessage was transmtted. 9. The wirel ess tel ephone
system of claim@8 wherein the transmtting nmeans conpri sés neans for
determining a predefined tine slot for the first base reply nessage upon
the one of the mgaelesz nobile unit being assigned to the wireless nobile
unit. 10. The ss tel ephone systemof claim9 wherein the

det er m ni ngt rr:eags furtpe[ hdme)mmmamummtm@ﬁsstm&m b?se relol y
message on the basis o ere one of wireless
nobile units; and t he transnﬁﬁﬁww%&%&rgﬁgﬁ ing the first
base repl y nessage iBastsmatides @02)1084104) responidain ammdtdhanmima of
the wirel ess nob

Helfiutifoh Sttt HESAR. AOSNENGH adchdr Yared chael £bAIwEA

station. 11. A or opera essS Sys

with the wirel essohideunis (105 wish thegbase statien @métqwhrahphmmabﬂq Ynip s nglwbss
base stations byihsn@hfisinld fHkSimé W\t id Bl dAer BRI stARions ran &R §xed'5nme slot

means for transmttin servi ce re uest nmessage; ans responsive to a
plurality of bas@e‘F’é'b‘?‘ﬁg the W%‘HF‘SF@M ’BP'ZPi‘a‘F’F &vo basee:
slots by the wirgahgems (102, 104)ha§;ﬁmatt6theqe strmqums méSsae in he sﬁﬂié\(dxﬁﬁded)
request nes- . rs?f‘ﬂ Ct)l? de.te n|n 2@@ et of the,base rﬁgﬁ* 5
messages were tr3mE idgesnot rppond, the mab t(105)
means further r emmhyewhahemmeif ewspam in a time siof which ig\earlierif tinkpthyn the
messages for trangithid 509 sRACHEL collided time slot is earlier in time than any other time slot
in which a response is received, the mobile unit transmits a second registration
request message specifying the collided time slot. Each of the base stations
(102,104) that had responded in the collided time slot responds by sending a base
reply message in a random time slot, and the other base stations do not respond to
this second registration request message. The mobile unit selects one of the base
reply messages in a random time slot.

Figure 1.



WBo23)5-5 oS

servi ce request nessage identifying the one of the tine sl ots 12.
khe wirel ess-nobite unit—of~Ttaim1ll wherein the ~transmitL]

conpri ses me priority numbers to.the t
means for ing ;l\”@ﬂlniﬁ mmﬁlty nurrber of t he one vQf
Into the ackn ment smessage to id .

sI ots. 13. The wirel ess nobile unit- 015c1-a| m 11 V\:h “the
transmtting nmeans conprises means responsive to no- s;éft‘““ﬁ‘ft th’ébhaset‘? é’ﬁgiﬂ

nmessages bei ng det er mwedlaips: sel ecting one of the WI r_eI ess base stations;

.....

?nd _ H\g transm Lt i qﬁemlésgrsﬁgr stafioR E f?tzlﬁ‘l f.04k.
ransmitting an ac e o e
Wi rel ess bage statio \§ &@%sﬁ?%@& S&ﬁ b
14. The wirel ess mbﬂ‘YlédeﬂstSYq‘Fﬂbf iGsablishment. of, communi ]ﬁ’éksheans
conpri ses means for anésthenwige aystem e & 3 pluplity pFviselgsss: ang
means for deternini m),obﬂeumtg cstpbhshmgyommmmn with the wighi ch a base
reply nessage was rdess hsstlstauon, the wireless base station comprises:
' means for receiving a first service request message from
one of the wircless mobile units;
means for transmitting a first base reply message to the
one of the wircless mobile units in a predefined time
slot of a frame of time slots upon the one of the wireless
mobile units being assigned to the wireless base station;
means for determining a time slot on the basis of the
received signal strength of the one of wireless mobile
- units;
the transmitting means further transmitting the first base
reply message to the one of wireless mobile units in the
determined time slot upon the one of the wireless
mobile units not being assxgned to the wireless base
station;
receiving means further receiving a second service
request message from the one of the wireless mobile
units indicating a collision during the transmission of
the first base reply message;
the determiping means further responsive to the indication
of a collision for randomly determining a time slot; and
the transmitting means further transmitting a second base
. reply message in the randomly determined time slot.
2. The wireless base station of claim 1 wherein the ..
collision indication specifies the time slot in which the
collision occurred and the determining means only deter-
mines the randomly determined time slot upon the specified
time slot being identical to the time slot in which the first
base reply message was transmitted. ' _
3. A wireless base station for operation in a wircless
system, the wireless base station being interconnected to a
switching system for establishment of communication links
and the wireless system including a plurality of wireless
mobile units for establishing communication with the wire-
less base station, the wireless base station comprises:
means for receiving a first service request message from
one of the wireless mobile units;

means for transmitting a first base reply message in one
time slot of a frame of time slots;




15. The wireless nobile unit of claim 14 wherein t he—acknow edgerrent
nessage i ncludes the priority number of the highest prjority time si-et—for
identifying the selected one of the wireless base sta H ”I’

wireless nobile unit of claim215 wherein the highest gpﬁ IS
the first time slot received fromthe plurality of wrel ess Lbaﬁe st ons.
17. A method for controlling the operation a Wreless base station in a
wirel ess system the wireless base station being interconected to a

swi tching system for establish- mant of com‘runi cation links and the

wi rel ess tel ephone rs‘%‘;‘sltemlncl udi n | ur al of V\nr%dtess nobile units
for establishing cofieFesying,mEr c\'/mr?cé’l %é§%° t he met hod

conprises the steps ofequest JGS5aqeH 511‘5“1" é’f‘e Pc‘é“?‘ $1 8390 ’ssage from

one of the wi r el units iedicating 3; ¢allision; duping i "cF‘ﬁ@S’E‘sﬂoﬂsﬁf base reply
message to the one of thdfirst base weply| WEESagBbI | e units in a predefined tine
slot of a f r amgh@feteimniag ficans fothérrespomsivy tottheindicgionss nobi | e
uni ts being assigned § aEBﬁxiMﬁﬁiﬁ%ﬁd@Wdé&ﬁ?ﬁrﬂﬁ amﬂ@&l%tfﬂda' ng a time

he one of

slot on the basis of, t e recei ved t.ren t h of

wirel ess nobile uni lﬂée $TRELRG %’é‘m % ORAdBasE ¢t ng t he
first base reply el %53?5‘-"1“?1 ;@)1& i’sm e units in
the determined tine sl'&egﬁﬂf—'#% aéﬁe“é‘ﬁo‘! 4‘@1 swheremn 18 | e units not
bei ng assi gned t ocollision indication specifies agire slot;in whieh theselli- ng st ep

further receivingstonseceunted anditBe dewnmmmmm&gdmmmqshe one of the

wirel ess nobile the mrdonlynditemmined timelot ypamthtuspesifiadniimer ansni ssi on of

the first base replot bedsgdgentical to the time slot in which the first base
reply message was transmitted.

5. The wireless base station of claim 4 wherein the -
transmitting means comprises means for determining a
predefined time slot for the first base reply message upon the
one of the wireless mobile unit being assigned to the
‘wireless mobile unit. -

6. The wireless base station of claim 5 wherein the
determining means further determining a time slot for the
first base reply message on the basis of the received signal
strength of the one of wireless mobile units; and

the transmitting means further transmitting the first base

reply message in the determined time slot upon the one
of the wireless mobile units not being assigned to the
wireless base station.

7. A wireless telephone system for the' communication of
telepbone calls having a plurality of wireless base stations
and a switching system and a plurality of wireless mobile
units for establishing communication with the wireless base
stations, each of the wireless base stations comprises:

means for receiving a first service request message from

one of the wireless mabile units:

means for transmitting a first base reply message in one

time slot of a frame of time slots;

the receiving means further receiving a second service

_ request message from the one of the wireless mobile

units indicating a collision during the transmission of'

the first base reply message; REPLACEMENT SHEEﬂ

the determining means further responsive to the indication

of a collision for randomly determining a time slot; and 0 3 JUL 1997

the transmitting means further transmitting a second base

reply message in the randomly determined time slot.




the deternining step further responsive to the indication of a
collision for randomy determning a tinme slot; and the transmtting Step

further transmtting a second base reply messagﬁlmu’m
determ ned time slot. 18. The nethod of claim 17 ﬁmgﬂ HS' on
indi- cation specifies the tinme slot in which the colli%idn 6ccurred

- 19 - and the determ ning step only deddr mi nes the randonly
time slot upon the s fledtlme sl ot bei ng eptical tq the
o8y Ehe s clab 7 Whe

whi ch the first bas
control l'ing the op@lasimmdmmm NPBG@@S thestmet siot dn Nhl%h

lepbang systeR:

det er m ned
time slot in
net hod for

whe el ess

t el ephone system tdilisitn ecamred and ths tdetérmmning mpanstonly detarct ed to a
swi t ching system f @inescthieadhd e aétephired t&R6 altt upohlithe ified
t el ephone system&ﬁglsugy Hﬁ&hﬁ&ﬂ'tb%@ﬁeﬂhfe@l&ﬁﬁﬂ@h fiRtts for
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conprises the steps

one of the
nmessage i n one t|

means LOMPLIes
prcdcﬁncd time slot for the first base reply message upon the

one of the wireless mobile unit being assigned to the
wireless mobile unit.

10. The wireless telephone system of claim 9 wherein the
determining means further determining a time slot for the
first base reply message on the basis of the received signal
strength of the one of wireless mobile units; and

the transmitting means further transmitting the first base
reply message in the determined tine slot upon the one
of the wireless mabile units not being assigned to the
wireless base station.
11. A wireless mobile unit for operation in a wireless
system with the wireless mobile unit being connectable to a
plurality of wireless base stations by wireless links, the
wireless mobile unit comprises:
means for ransmitting a service request message;
means tesponsxve to a plurahty of base reply messages
transmitted in a plurality of time slots by the wircless
base stations in responsive to the service request mes-
sage for determining that a set of the base reply
messages were transmitted in one of the time slots; and

transmitting means further responsive to the determined
set of the base reply messages for transmitting another
service request message identifying the one of the time
slots.

12. The wireless moblle unit of claim 11 wherein the
transmitting means compriscs meaas for assigning priority
numbers to the time slots; and

means for inserting the priority number of the one of the

time slots into the acknowledgement message to iden-
tify the one of the time slots.

13. The wireless mobile unit of claim 11 wherein the
transmitting means comprises means responsive to no set of
the base reply messages being determined for selecting one
of the wircless base stations; and

the transmitting memos further responsive to the selection

* for transmitting an acknowledgement message to the
selected one of the wireless base stations.
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the receiving step further receiving a second service request message
fromthe one of the wireless nobile units indicating a collision_
during the transm ssion of the first base reply _message; the
determ ning step further responsive to the indication u“y on
for randomy determning a tinme slot; and the tra ﬂ!\mw ‘Emﬂ\ r t her
transmtting a second base reply messke i n the y det®ermi ned
time slot. 20. The nethod of claim 19 wherein the collision indi- cation
specifies the time slot in which the collision occurred and the determ ning
step only determ nes e d.gi specified
time slot being ident @aﬁ?w%%g&ﬁ%@ 8( Cf%mswzg é‘??ﬁ?st base
reply message was t SSHESRg ([DRANS COMPriSES, MEans PRORMYrein the
transmtting step cOupIEERtD thfetl@ﬁeq!o‘éimé@term n| ng a predefl ned tine sl ot

for the first base reg{e‘mﬁgﬁag@mgtme mggegpf my\/\hﬁﬁl §le6 ifobi [ e unit
bei ng assigned to the wyphehes P f rew ceiV€g et hod of claim 21

wherein the determ ni ?%%lﬁfé &hn@hn?:le r the first
base reply nessage o %up h? [ E? of the one
of wi 1ol ess mobile @;ﬁl ﬁamen&wmsadgg

ransmtting
the first base

time o "n’i,g'lI BHon the one

of the wirel ess nobPf ¢hemixelessdas %élﬂmna-sm gned to the wirel ess base
sucti on. 23. A net hb6l The wirelesoinhobile uhit ofp claimi 35 whemimithe| ess nobil e

unit in a wreless Biphesthpriofity tilte stotig!the firstuithé slot reteibed fiwaronnect abl e
to a pI urality of Wmtgmgg& barivhs el ess links, the nethod
conprises the steps ofy A method for controlling the operation of a wircless
base station in a wireless system, the wireless base station
— being interconnected to a switching system for establish-
ment of communication links and the wireless telephone
system including a plurality of wireless mobile units for
establishing communication with the wireless base station,
the method comprises the steps of:
receiving a first service request message from one of the
wireless mobile units;

transmitting a first base reply message to the one of the
wireless mobile units ip a predefined time slot of a
frame of time slots upon the one of the wireless mobile

* units being assigned to the wireless base station;

determining a time slot on the basis of the received signal
strength of the one of wireless mobile units;

the transmitting step further transmitting the first base
reply message to the one of the wireless mobile units in
the determined time slot upon the one of the wireless
mobile units not being assigned to the wireless base
station;

the receiving step further receiving a second service
request message from the one of the wireless mobile
units indicating a collision during the transmission of
the first base reply message;
the determining step further responsive to the indication R1F'P{4ACEI\'IEI\1T b."
of a collision for randomly determining a time slot; and
the transmitting Step further transmitting a second base 0 3 JuL 1997
reply message in the randomly determined time slot. —
18. The method of claim 17 wherein the collision indi-
cation specifies the time slot in which the collision occurred
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- 20 - transmitting a service request message: __ deternining
that a set of the base reply nessages were transmtted 1 n one of the

tinme slots in response to a plurality of base”mummpmﬁ _
transmtted in a plu- rality of time slots byl me'
stations in responsive to the servicqgqg equest mesSage; "and * the

transmtting step responsive to the determ ned set of the base reply

messages for transmtting another ser- Vi ce reguest nessage
i denti fying the ondn@fthendetermpining step sqrﬂysdctcfmmzﬁt.!ﬂ%@nﬂem%d of claim 23

wherei n the transndeterminest éme shotpuperedhe rspecifiedstinte alotibpiitgig priority
nunbers to the tinidentical t thedtime slorsir twhich tthe first daseyreplyber of the

one of the tinme sl sage was tfahomt acknow edgenent nessage to identify
t he one of th | s ol | 3 wherein the
. Irqﬁgégspﬁfgr P nt.rag*n%gﬁe mg%%g ac\*m ﬁ'égwi rel ess base

transmtting ste cO e 1N
stations i ngr espgngﬁ?ﬁ aqﬂfg‘eagwlﬂ’ﬁisﬁgdﬁgg@ergﬂ %F,&‘ngigssbgéq ng
deternmined: and  Station being interconnected to a switching system for
establishment of telephone calls and the wireless telephone
~ system including a plurality of wireless mobile units for
establishing communication with the wireless base station,
the method comprises the steps of:

receiving a first service request message from one of the
wireless mobile units; _

transmitting a first base reply message in one time slot of
a frame of time slots;

— the receiving step further receiving a second service
request message from the one of the wireless mobile
units indicating a collision during the transmission of
the first base reply message; _

the determining step further responsive to the indication
of a collision for randomly determining a time slot; and

the transmitting step further transmitting a second base
reply message in the randomly determined time slot.

20. The method of claim 19 wherein the collision indi-
cation specifies the time slot in which the collision occurred
and the determining step only determines the randomily
determined time slot upon the specified time slot being
identical to the one time slot in which the first base reply
message was transmitted. '

21. The method of claim 20 wherein the transmitting step
comprises the step of determining a predefined time slot for

* the first base reply message upon the one of the wireless

mobile unit being assigned to the wireless mobile unit.

22. The method of claim 21 wherein the determining step
further determining a time stot for the first base reply
message on the basis of the received signal strength of the
one of wireless mobile units; and

the transmitting step further transmitting the first base  |REP] ACEMENT i

ISR

reply message in the determined time slot upon the one e

of the wireless mobile units not being assigned to the .

wireless base suction. ' . 03 JUL 1907
23. A method for controlling the operation of a wireless B —

mobile unit in a2 wireless system with the wireless mobile
unit being connectable to a plurality of wireless base stations
by wireless links, the method comprises the steps of:



the"transmtting step further responsive to the selection for
transmtting an acknow edgenent nessage to the i sel ect ed_one of -t he
W rel ess base stations. 26. The nmethod of claim 25 wherein the sel ecti i ng

step conprises the steps of assigning priority nunm“lm mu‘&m‘;‘ || sl ots;
and determ ning the highest priority tinme slot

reply nessage was received. 27. The it B8d~of cl ai th 26 wher'ein the
acknow edge- nent nessage includes the priority nunber of the highest

priority tine-slot for identifying the selected one of the wirel ess base
stati ons. 28. The nethod of claim 27 wherein the highest priority tine

slot is the first timnégc&mwr&é%%&#rality of wirless base

stati ons.
determining that a set of the base rcply messages were
transmitted in one of the time slots in response to a
plurality of base reply messages transmitted in a plu-
rality of time slots by the wireless base stations in
responsive to the service request message; and
the transmitting step respounsive to the determined set of
the base reply messages for transmitting another ser-
vice request message identifying the one of the time
slots.

24. The method of claim 23 wherein the transmitting step
comprises the steps of assigning priority numbers to the time
slots; and

— inserting the priority number of the one of the time slots
into the acknowledgement message to identify the onc
of the time slots. :

25. The method of claim 23 wherein the transmitting step
comprises the step of selecting one of the wircless base
stations in response to no set of the base reply messages

~ being determined; and

the transmitting step further responsive to the selection for

transmitting an acknowledgement message to the
selected one of the wircless base stations.

26. The method of claim 25 wherein the selecting step
comprises the steps of assigning priority numbers to the time
slots; and

determining the highest priority time slot in w!nch a base

reply message was received.

27. The method of claim 26 wherein the acknowledge-
ment message includes the priority number of the highest
priority time slot for ideatifying the selected one of the
wircless base stations.

28. The method of claim 27 whercm_the highest priority

* time slot is the first time slot received from the plurality of
wircless base stations.
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