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communi cation systens, and nore specifically to a nethod and apparat us

for adaptively selecting a communication strategy in such systens. 10
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i nterference, etc. The channel condltlons are different for receiver
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recei ve periect messages while ot herF{?E‘ng %3“1’%!8&?% 20 messages which

are too corrupted by the transm ssion channel to be . usabl e.
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delivery qugjity to be unsatisfactory. In addition, the receiver unit can
be turned off, thus causing all_ nessages to be m ssed.

Conventional pagi ng systems utili Zacks af the Invendiongt egy desi gned
to deliver a usable quality signal, nearly all the tinme, to nearly all

In a radio message delivery system, e.g., a selective call radio

communication system, received signal quality varies depending on

15 characteristics of the radio transmission channel. The received signal
quality depends on many factors including distance from transmitter to
receiver, fading, multipath, interference, etc. The channel conditions are
different for receiver units Jocated at different points in space. Some
receiver units may recejve perfect messages while other users may receive

20 messages which are too corrupted by the transmission channel to be
usable.

The messages may consist of voice, text, numeric data, graphical data,
or other types of message. Message delivery quality may be unsatisfactory
because a receiver unit is in a weak signal area or is completely out of

25 range. Interference from other transmitters can also cause message
delivery quality to be unsatisfactory. In addition, the receiver unit can be
turned off, thus causing all messages to be missed.

Conventional paging systems utilize a communication strategy
designed to deliver a usable quality signal, nearly all the time, to nearly all

30 points in the intended coverage area. Unfortunately, such a system design
is incompatible with achieving maximum throughput efficiency and
economy of system design.

Thus, what is needed is method and apparatus for adaptively
selecting a communication strategy in a selective call radio

35 communication system. Preferably, the communication strategy is
selected in accordance with achieving maximum throughput efficiency
and economy of system design.
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15 selected in accordance with the signal quality estimate, and the
transmission strategy requires a matching reception strategy in the
portable portion for compatibility. The method further comprises in the
portable portion the steps of receiving the alert signal by utilizing a
predetermined original reception strategy, and computing the signal

20  quality estimate based at least in part upon the alert signal as received.
The method further comprises in the portable portion the steps of sending
the acknowledgment signal to the fixed portion after computing the signal
quality estimate, and thereafter selecting the matching reception strategy
for receiving the message from a plurality of predetermined reception

25 strategies corresponding to the plurality of ranges of value of the signal
quality estimate. The reception strategy is selected in accordance with the
signal quality estimate sent in the acknowledgment signal without
requiring further communication with the fixed portion.

Another aspect of the present invention is an apparatus in a fixed

30 portion of a selective call radio communication system comprising the
fixed portion and a portable portion. The apparatus is for adaptively
selecting a communication strategy for communicating a message. The
apparatus comprises a transmitter for transmitting, by utilizing a
predetermined original transmission strategy, an alert signal to the

35 portable portion, and a receiver for receiving an acknowledgment signal
comprising a signal quality estimate sent from the portable portion in
response to the alert signal. The apparatus further comprises a controller
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controll er communication system comprising a fixed portlon and the selective

call transceiver. The selective call transceiver comprises an antenna for
intercepting a radio signal utilizing a predetermined original reception

20 strategy, and a receiver element coupled to the antenna for demodulating
the radio signal to produce a demodulated signal comprising the alert
signal. The selective call transceiver further comprises a microprocessor
coupled to the receiver element for decoding the demodulated signal to
derive the information, and a signal quality estimation element coupled

25 to the receiver element and coupled to the microprocessor for computing
a signal quality estimate based at least in part upon the alert signal as
received from the fixed portion. The selective call transceiver further
comprises a transmitter coupled to the microprocessor for sending an
acknowledgment signal comprising the signal quality estimate to the fixed

30  portion in response to receiving the alert signal, and a selector coupled to
the microprocessor for selecting'a reception strategy for receiving the

message from a plurality of predetermined reception strategies
corresponding to a plurality of ranges of value of the signal quality
estimate. The reception strategy is selected in accordance with the signal

35 quality estimate sent in the acknowledgment signal without requiring
further communication with the fixed portion, and is uniquely



10 further conprises a sender coupled to the selector for controlling the
transmtter to send to the—portable portion the nessage by wtH zing the
transm ssion strategy selected by the selector without informng the
portable portion that the transmission strategy is being utilized.
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of the selective call radio communication system in accordance with the
preferred embodiment of the present invention.
FIGs. 6 and 7 are flow charts depicting operation of the selective call
transceiver in accordance with the preferred embodiment of the present
20 invention.

Description of the Preferred Embodiment

With reference to FIG. 1, an electrical block diagram of a selective call
25 radio communication system in accordance with the preferred
embodiment of the present invention comprises a fixed portion 100 and a
portable portion 101. The fixed portion comprises a plurality of
conventional selective call base stations 102 coupled by communication
links 106 to a controller 104 for controlling the selective call base stations
30 102. The hardware of the controller 104 is preferably similar to the MPS
2000™ paging control center manufactured by Motorola, Inc. of
Schaumburg, Illinois. Other similar controller hardware can be utilized as
well for the controller 104. The the controller 104 comprises a plurality of
firmware elements in accordance with the preferred embodiment of the
35 present invention, as will be described further below.
Each of the selective call base stations 102 transmits radio signals to
the portable portion 101 comprising a plurality of selective call
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Brief Description of the Drawings 5 FIG 1 is an electrical
bl ock diagram of a selective call radio conmuni cation systemin
accordance W g dsBfrep’ ef erred enbodi nent of t he present picitssénenss

FIG 2 is an electrical block diagramof portions of a controller and a 10
sel ective call base station in accordance with the preferred enbodi ment of
t he present invention. FIG 3 is ah electrical block diagramof a
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t he sel ective aII base
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conprising a pl seledtiveycall trepsceivery @1@ piréferably utilize a well-known selectlve

calling signaling protocol, such as the Motorola FLEX™ protocol. It will
be appreciated that other protocols such as the Golay Sequential Code

20 (GSC) or Post Office Code Standardization Advisory Group (POCSAG)
protocol can be utilized as well. These protocols utilize well-known error
detection and error correction techniques and are therefore tolerant to bit
errors occurring during transmission, provided that the bit errors are not
too numerous in any one code word. FLEX™, for example, utilizes a

25  32/21 Bose-Chadhuri-Hocquenghem (BCH) code word comprising 21
information bits and 11 parity bits. This code word can be processed in a
well-known manner to correct up to two bit errors occurring within the
code word, and to determine whether there are too many bit errors in the
code word for the error correction algorithm to correct, thereby leaving

30 uncorrectable errors in the code word.
Forward channel transmissions from the selective call base stations

102 preferably utilize four-level frequency shift keved (FSK) modulation,
operating at sixteen-hundred or thirtv-two-hundred symbols-per-second
(sps), depending on a decision made in accordance with the preferred

35 embodiment of the present invention, as described herein below. Reverse
channel transmissions from the selective call transceivers 110 to the
selective call base stations 102 preferably utilize binary FSK modulation at
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transcei vers 110 via a transmtti ng antenna 109. The sel ect ive call base
stations 102 each receive radio signals fromthe plurality of selective
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selective call base station 102 for transmitting a rad:o signal comprising an
alert signal and a message to the portable portion 101, i.e., to one of the
selective call transceivers 110. The processor 203 is also coupled to at least
20 one conventional binary FSK receiver 204 for receiving an
acknowledgment signal comprising a signal quality estimate sent from the
one of the selective call transceivers 110 in response to the alert signal.
The at least one receiver 204 can be collocated with the selective call base
station 102, as implied in FIG. 2, but preferably is positioned remote from
25 the selective call base station 102 to avoid interference therefrom. The at
least one receiver 204 is also for receiving a message corruption indication
from the one of the selective call transceivers 110 in response to excessive
corruption of the message by more than a predetermined number of
uncorrectable errors. The signal quality estimate and the amount of
30 message corruption are determined by the one of the selective call
transceivers 110 in a manner well known in the art, as will be described
further below. In addition, the processor 203 is coupled to a memory 205
comprising firmware elements for use by the processor 203.
The firmware elements comprise a selector 206 for selecting, in
35 response to receiving the acknowledgment signal, a transmission strategy
from a plurality of predetermined transmission strategies corresponding

to a plurality of ranges of value of the signal quality estimate. The
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the one of the selective call transceivers 110 "knows" a priori what
transmission strategy the selector will select, based upon the signal quality
estimate sent by the one of the selective call transceivers 110. This is

20 accomplished by pre-programming the selector 206 of the controller 104
and a selector 324 (FIG. 3) of the plurality of selective call transceivers 110
with identical tables of ranges of value of the signal quality estimate and a
matching reception strategy to be utilized for each of the ranges of value.
Thus, no additional message is required from the fixed portion 100 to the

25 one of the selective call transceivers 110 to inform the one of the selective
call transceivers 110 that the transmission strategy is about to change,
because the one of the selective call transceivers 110 is pre-programmed to

=

change automatically to the new matching reception strategy in response
to the value of the signal quality estimate sent by the one of the selective

30 call transceivers 110 to the fixed:portion 100. The elimination of the
additional message in accordance with the present invention
advantageously increases efficiency of channel utilization, thereby
increasing throughput compared to that of conventional selective call
radio communication systems.

35 The firmware elements also include a reselector 214 for selecting, in a
predetermined manner, a transmission strategy that is more robust than
the originally selected transmission strategy, from the plurality of
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transmission strategy without informing the one of the selective call
transceivers 110 that the more robust transmission strategy is being
utilized. As before in the case of the sender 212, the resender 216 is not
20 required to inform the one of the selective call transceivers 110 of the
utilization of the more robust transmission strategy, e.g., changing to a
more robust error correcting code format, because the one of the selective
call transceivers 110 "knows" @ priori which more robust transmission
strategy the selector will select next, based upon the corruption indication
25  sent by the one of the selective call transceivers 110. As before, this is
accomplished by pre-programming the reselector 214 of the controller 104
and a reselector 334 (FIG. 3) of the plurality of selective call transceivers
110 with an identical, new, matching reception strategy to be utilized in
case of message corruption. Thus, no additional message is required from
30 the fixed portion 100 to the one of the selective call transceivers 110 to
inform the one of the selective call transceivers 110 that the transmission
strategy is about to change, because the one of the selective call
transceivers 110 is pre-programmed to change automatically to the new
matching reception strategy in response to the indication of message
35 corruption sent by the one of the selective call transceivers 110 to the fixed
portion 100. The elimination of the additional message in accordance
with the present invention advantageously further increases efficiency of
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the one of the selective call transceivers 110 t he nessage utilizing
‘the selected transm ssion strategy w thout inform ng the one of the
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been sel ected. The reason that the sender 212 is 15 not required to
informthe one of the selective call transcejvers 110 of the
transm ssion strategy, e.g., transm ssion chrannel, being utilized is
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WO 96/ 27243 three steps. The selectlon of the exact steps that are executed is a matter of
PCT/ US96/ 00096 economics and system performance objectives. It will be appreciated that
the above steps also can be shared between the selector 206 and the
20 reselector 214. For example, in the preferred embodiment of the present
invention, the selector 206 executes steps (a) and (b) only, while the
reselector 214 executes step (c) only.
Changing from a first transmission channel to a second transmission
channel, i.e., a channel operating on a different radio frequency, often can
25 improve signal quality at a receiver at which multipath fading has
momentarily produced a severe fade on the first transmission channel.

Reducing the transmission rate, e.g., dropping the rate from 3200 sps to
1600 sps, can reduce the bit error rate when the signal quality is marginal.
More errors can be corrected by changing to a code having a lower ratio of
30 information bits to total bits (information plus parity bits), e.g., changing
from a 1/2 rate code to a 1/4 rate code when signal quality is low.
The first execution element 208 comprises a transmission enhancer
209 for selecting, as the signal quality estimate decreases below
predetermined values, increasingly robust transmission strategies in a
35 predetermined order. For example, if the signal quality estimate falls
below a first level, a different transmission channel is selected, while if the
signal quality estimate falls below a second (even lower) level, a slow
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110 with an i dent i SXY rencgt Btﬁ{;gg ?—.%E%Fﬁrﬁ:ﬁi S@thcﬁwa{rbofogle ﬁ’gd in
case of nessage oaﬂrtrarm:emer 110 10f therselectiiet caiheadlmgmgvenmh%qxﬁt?@dnf rom 30
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transcei ver 52011(}~hﬂ:hmrecpupgadatum input hhagenuemtmmd ireceivey 304. {The

mat chi ng recept 'sggna‘i faBl)fEe‘immecanq sge. zgﬁhsatwmhcﬁromsﬁﬁe 35

corruption sent t sel e t|v anscei ve t he
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accor dance or alphanumeric message. However, it will be appreciated that,

alternatively, other well known paging signaling formats, such as tone
25 only signaling or tone and voice signaling, would be suitable for use as
well. |
The receiver 304 processes the radio signals and produces at the
output a data stream representative of demodulated data information.
The demodulated data information is coupled into the input of a
30 microprocessor 306 which processes the information in a manner well
known in the art. A transmitter 312 is coupled to the antenna 302 and to
the microprocessor 306 for sending an acknowledgment signal
comprising the signal quality estimate to the fixed portion 100, in
response to receiving the alert signal. The transmitter 312 is preferably a
35 conventional binary FSK transmitter aperating at a symbol rate of eight-
hundred bps. It will be appreciated that other modulation techniques
and symbol rates can be used as well for the transmitter 312.



with the present invention advantageously further increases efficiency of
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utilization, thereby increasing throughput conpared to that of
conventional glghlige call radio communication systems. PCT/US 65
firmmvare el enents turther conprise a conventional encoder/ decoder 218

for encoding the alert signal and the nmessage, and for 5 decodi ng t he
acknow edgnent signal and the indication of Hessage
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anld (b), st eDSh(a@\)avtlﬁéke(ﬁf)the Lﬁmy bb}h@ﬂ@rt(sigtaal@é rétdived andb:cméie steps. The
sel ection of -t cl..St eps t.are. execut IS a_nattear _
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resel ector 214. aﬁlsved@t@ﬁﬁﬁ&i intBrvallfe.p!, v sebshd i diRAtelyOpribh o BieESeNt
i nvention, the Z%é\%ct.or. 202 execut es s]t eR} gnaa?t' apc(zlcﬁéb) . onhé ﬁ@ le the
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The signal quality estimation element 336 in accordance with the
preferred embodiment of the present invention comprises a
20 conventional measuring element 338 for measuring a bit error rate (BER)
of at least the alert signal as received to determine the signal quality
estimate. It will be appreciated that the measuring element 338 can
measure a reception characteristic selected from a group consisting of the
BER, received signal strength indication (RSSI), variance of ideally
25 discreet signal voitages received (e.g., discriminator output voltages in a
frequency shift keyed system), residual noise levels during
predetermined periods of silent transmission, and signal-to-noise levels
during predetermined test signal transmissions. Methods for measuring
the above listed reception characteristics are well known to one of
30 ordinary skill in the art. Bit error rate and variance of ideally discreet
signal voltages received are relevant methods for digital systems.
Residual noise levels during predetermined periods of silent
transmission, and signal-to-noise levels during predetermined test signal
transmissions are relevant methods for analog systems. Received signal
35 strength indication is relevant to both analog and digital systems. Thus,
the reception characteristic measured for a specific system is a matter of
the type of system, as well as design choice.



Reducing the transm ssion rate, e.g., droppi' ng the rate from 3200 sps to
1600 sps, can reduce the bit _error rate when the signal—guality is

mar gi nal . . More errors can be corrected by changing to a code having a
| ower ratio of 30 information bits to total bits (information plus parity
bits), e.g., Wﬁ& froma 1/2 rate code to a 1/4 ratg

signal quality 1s 10w The first execution elenent 208 conprises
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(f), or all thrdeasmessage Fhemory 318 gireferakly aofonvientieralctandonpaccesmt are
executed isjg miﬁérﬁb fanaqqmm &cesied b3v5the-°dé§1t Rﬁ‘cﬁ?ﬁlﬁ? aﬁ@ﬁ@n@@d Rioke YES-
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and delete, etc. Specifically, by the use of appropriate functions provided
by the switches 316, the stored message is recovered from the message
memory 318 and processed by the microprocessor 306 for displaying by a
20 conventional display 308, such as a liquid crystal display (LCD), which
enables the user to view the message. The receipt of the alert signal or of
the message by the selective call transceiver 110 can automatically
generate the acknowledgment response to the selective call base station
102 in accordance with the preferred embodiment of the present
25 invention. The acknowledgment responses preferably are transmitted at
a time synchronized with the radio signals received from the selective
call base station 102 that originated the paging message, by techniques
well known to one of ordinary skill in the art.
The microprocessor 306 preferably is implemented utilizing a
30 microcomputer similar to the MC68HCO5 series microcomputer, '
manufactured by Motorola, Inc. of Schaumburg, Illinois. It will be
appreciated that other similar microcomputers can be used as well for the
microprocessor 306, and that the message memory 318, the signal quality
estimation element 336, and the ROM 320 also can be included as a
35 portion of the microprocessor 306.
The ROM 320 includes firmware elements utilized by the
microprocessor 306 for controlling the selective call transceiver 110 in



call transceiver 110 of the selective call radio conmunication systemin

accardance with the preferred enbodi-rept—ei—itme—present—mventromrm—m

i ncl udes an antenna 302 for intercepting the transm tted radi o signals 20
which are coupled to the input of a conventional receiver 304. The radio
signal s are poRfRhtasy sel ective call (paging) signals which porusesedoss or
.exanpl e, a receliver address and an associ ated nessage, such as nuneric
“or al phanuneric nessage. However, it will be_ appreciated that,
-alternatively, other well known paging si gnc’a3i ng formats, such as tone 25
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hoT) Usoe! oobs the m"fﬂt }ggﬂf°w&tdgon1(/he‘fn%f8‘?1’é?“ %%%Fyﬁe?%ﬁ%g%g&q‘é%pl ed to the
m croprocessor compatiolg with asansmigsion stuatsigyt selectadhby jhe fixed pertion 10hin
receiver 30410)1t2 béftb?@éhce withQﬁ@‘éilg?l_hDQUﬂit?EHsHQ{aYe.SA‘éldlﬁcﬁbﬁdlhéﬁﬁh abBpek,t 0 the
transmtter 0 r in wer .t tQ, | |
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m croprocessor Boplring further compumication witnthe fixed pertians10tist kecausatheat
least in parg ugectbhs2etiaidws" a priori what transmission strategy the selector 206 of
~ the controlier 104 will select, based upon the signal quality estimate sent by
the selective call transceiver 110. This is accomplished by pre-
programming the selector 206 of the controller 104 and the selector 324 of
the plurality of selective call transceivers 110 with identical tables of
20 ranges of value of the signal quality estimate and a matching reception
strategy to be utilized for each of the ranges of value. Thus, no additional
message is required from the fixed portion 100 to the selective call
transceiver 110 to inform the selective call transceiver 110 that the
transmission strategy is about to change, because the selective call
25 transceiver 110 is pre-programmed to change automatically to the new
matching reception strategy in response to the signal quality estimate sent
by the selective call transceiver 110 to the fixed portion 100. The
elimination of the additional message in accordance with the present

invention advantageously increases cfficiency of channel utilization,
30 thereby increasing throughput compared to that of conventional selective
call radio communication systems.

The firmiware elements further comprise a corruption detection
element 330 for determining that the message as received was corrupted
by more than a predetermined amount. The determination is made by

35 processing the error detecting and error correcting signaling protocol
utilized between the fixed portion 100 and the plurality of selective call
transceivers 110 in a manner well understood by one of ordinary skill in



signal as received fromthe fixed portion 100. Preferably, the signal
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uring predeter nal trans i,ons 0 n
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ordinary skill ackridvdedgmenBsignel and theindigatipryaf messageof i deal |y di screet
signal vol t ages csagEhuRdH@rAGRYAT actBidtle With tHE Gk dekitingend

Resi dual noise |eve dur | ngﬁgt ‘get t m,ned gs of 5|
transm ssi on, aﬁﬂ"’%i‘ﬁﬁﬁft“i‘% P SR |5ﬁ13e Y%ﬁ%lgé? ned test signal
transm ssi ons acemnedrdeation sgsteads f or anal og systens. Recei ved signal 35

strength ingy cati onppes ﬁf'l’\%l't\ea\f@'%ierﬂﬂ\t?gﬁ% RRldR% @&quﬁhgh tiRdicadort33reor Thus,
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the message was corrupted by more than the predetermined amount. In
addition, the firmware elements include the reselector 334 for selecting a
more robust reception strategy from the plurality of predetermined

20 reception strategies. The more robust reception strategy is selected in a
predetermined way without requiring further communication with the
fixed portion. The more robust reception strategy selected is uniquely
compatible with the more robust transmission strategy selected by the
fixed portion 100 in response to the corruption indication. As described

25 earlier, the reselector 334 is able to select the more robust transmission
strategy without requiring further communication with the fixed portion,
because the selective call transceiver 110 "knows” a priori what
transmission strategy the selector 206 will select next, based upon the
indication sent by the selective call transceiver 110. As before, this is

30 accomplished by pre-programming the reselector 214 of the controller 104
and the reselector 334 of the plurality of selective call transceivers 110 with
uniquely compatible transmission and reception strategies to be utilized in
case of message corruption.  Thus, no additional message is required from
the fixed portion 100 to the selective call transceiver 110 to inform the

35 selective call transceiver 110 that the transmission strategy is about to
change, because the selective call transceiver 110 is pre-programmed to
change automatically to the new matching reception strategy in response
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When a selective call address is received by the m croprocessor 306,

“the received address is conpared with one or nore sel ective call

addr esses 322w§t,9,5%i n a ROM 320, and when a natch is det ecipggusss/cdeds
alerting signal Is generated to alert a user that a selective call nessage,
or 5 page, has been received. It will be appreciated that other types of
menory, e.g., electrically erasable ROM (EE , can be utilized as well

for the ROM 3204q fili€irRddtion! @mb@a é'cgﬂ'%km'o% $Sht sglttﬁésa@cmé:@ment i onal

audi bl e or tactlle alert ce 314 f ra I, bl e ctile
call alerting sP§ iril\?] 'S‘Srféﬁ dsﬂ\?‘?‘@ﬁe n'@"eafli"(’)‘g&‘ ‘gtdﬂ'ﬁf q‘ﬁé on

sel ective call messavgeem/ucoidﬂxdeomthrthegaresdtennvdmtugsadsaaitegeowlat fuxthert he
audi bl e call al F’k&éﬂ}s %!fﬁ’a %ﬂaﬂcﬁ%ei ﬁ%ﬁl&hﬁoﬁﬁﬂerﬁfﬁkl‘&gl 6 rrat,?hﬁum/m ch

nmanner nOwWN, | N ein
i's subsequen?l yc?@PéF%GP it}éats‘i fframyentional; ??]%{:tﬁ“és"é‘ﬁg@dﬁ%ﬁBW?l'ﬁa 100 ef er abl y

a conventional pysteéms) access 15 menory, and can be accessed by the user

for display using ofg Qéle&%?z&’fcomgnseégﬁ eilé‘éd{tgiﬁeéleﬁgeﬁt 396 cg‘ ﬁh e such

additional functions as res eC| |c 1y, by
the use of appr 8RY Mhekthe flloving stapsywheeein N is, by Vt’?ﬁéof;%atrﬂ san integemn o

stored nessage waluedeomel &i3f ()seldtingoneadat least twe redeptidhdhantlels) dessed

g%st he nicrppr 0%@@&8{ 819(?0{ 9{ leghstg\{naxyec eﬁ?} raﬂw%%nﬁl (%Pg'e‘f&!}ﬁ?o& f#ﬁg;&y

such as a & 58 tiser to
vi ew t he rressagﬁﬂoﬁﬁ@rr‘éﬁéﬂcﬁﬂgdﬁdﬁﬁéﬂaﬁ§ et gperation affthe execution elementie by

the selective cabé id difiReCAE torhpRentaitany tt@rmétl dedttibed abovafrahalfist he
acknow edgnent re Qnse to tg(i%ish CtIV ase station 102 in

accordance wt he’t‘ ‘SPe?IEV‘FB "present 25 invention. The
acknow edgment r espbre selegior B4 émtlyermmnpnmsarmceptioatenhancerawﬁ for

;ggghgfglt zgﬁb \i\ﬂogéleéh i g\racihes nqh&xlt&e&ﬁkﬁrffﬁé &E%&%l&@'tpﬂ;ﬁaét‘éﬁnglsed cal |

_ i i

well Known to ofBlE m%%%m@y SRPU et gslap statckies a pidietitiied

m croprocessor 8fderprBiceopériation ofithp reseptivacenhainterz328gis aiar, amdcr oconput er

simlar to the %}ﬁ%m{%ﬁy tasthm QERFBERULRNe for the FRASthRASION &thanter 209
Mot orol a, Inc. chaug%)lgq:%,oé Inois. It wll be appreci ated t hat

other siml ar m°£ be used as well for the
m cr opr oces3®r 306,Flé§sd4 ahdt5 aﬂeeflaveshaQS%ﬂa 1500 depicBingtdperatiqmed thefixedt y

estination el enpaiici38a0 BFthé BaeRRY 3A0rais QordfuRfation sysies 85 2
accordance with the preferred embodiment of the present invention. FIG.
4 begins with the processor 203 of the controller 104 accessing the
encoder/decoder 218 to control 402 the transmitter 202 to transmit,

25 utilizing a predetermined original transmission strategy, an alert signal to -
one of the selective call transceivers 110, in response to the controller's
receiving and queuing a message for the selective call transceiver 110. The
predetermined original transmission strategy preferably comprises a
predetermined transmission channel, a predetermined transmission rate,

30 a predetermined transmitter power, and a predetermined error correcting
code format. Preferably, the predetermined original transmission strategy
is a very robust transmission strategy, e.g., a low transmission rate
utilizing a high transmitter power and a low-rate error correcting code
format, to maximize the probability of the alert signal being correctly

35 received by the one of the selective call transceivers 110. The controller
104 then awaits 404 an acknowledgment signal comprising a signal quality
estimate from the selective call transceiver 110 in response. After the
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accor dance V\A%J‘B%referred enbodi ment of the present i nveprrwsesnbies
firmvare el ement's”conprise the selector 324 for selecting a reception
strategy froma plurality of predeterm ned reception strategies
corresponding to a plurality of ranges of vaPue of the si gnal quality 5

Focepti on ot at SopBLE: F4 reReHes 06 the BERNNIPRASTERt Sigpia? BEODBK e 10 |-
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estimte sent Qﬁtﬁ@%ssmn ﬁtrﬁ%éi%%@ﬂemﬁé s%'ngﬂabal%tééﬁiﬂaté %]:’éi\feﬂngnf her

conmuni cati on ortion

ce n rat e
selected i s 8ni 48} the selectign pracesse th PWCSSSPFQ'& dﬁ‘ %fggct ed
by. the fixed posigrab qi.tQIityi ¢stimate veescworkerthen i fitst pk’ﬁdﬁex\yuabd q'Lahle tIf not,

estimate. As degfll em%ﬁﬁle‘#d}[lﬁp?sv&eetrﬁed adécﬁl?até Sirlhe! eskbﬁzégeie%&@r 324

can sel ect the rece qui r

conmuni cati on widilf t ﬁéaW%é@%PilpbﬁhEW i b’é’é §ée"t“hl‘v5‘%1tg %’élsﬁﬂabr oy
"knows" a pri or iad@ikidn, ithe psedessir@03seleatsagfast frensmissiohante2 8., A200 sps; t he

oot e 8BRS B0 Ve s e i

the sel ecti I'S I'st acconp pre-
progranmmi ng t he flos ebas50206FKs. X-he controller 104 and the sel ector 324 of

the plurality of Selie@:hltlﬁ@o@l@ér'hahfdalﬂfiélﬁépb@l‘e@sii Ivuiallity dﬁnhateahrasatdrss of

20 ranges of v t

‘ ecepti on Frd B brge sée%f'ﬁme?“%lIP%%I‘EQJ!}Q%%%B%S&F}#Q%E 2 .
Thus, no additi dléfbrent trangmissiop channel prigrele send Wﬁ%epﬁ?’ito €100 to
t he sel ecti \1§ Caédﬁcessor 263 ATKE UYL whbilerithe Irqsméa 51@ﬁab@xhzﬂity iestimatd Was
b;ggzggl ;/ﬁ(ra Sé? é%?%% éilﬁ%ﬂ second prege%rsrr%ilnce)a Valhé E&ggsﬁoﬁdﬁ%’ t ats%r'&li'ange

quality even lower than the first predetermined value. If not, the

transmission channel change of step 412 should be sufficient, and the
processor 203 selects 416 the fast transmission rate and the low transmitter

20 power. Flow then continues onto the flow chart 500 of FIG. 5.

If, on the other hand, the reported signal quality estimate was worse

than the second predetermined value, then the processor 203 also selects
418 a slow transmission rate, e.g., 1600 sps, prior to sending the message.
Next, the processor 203 checks 420 whether the reported signal quality

25 estimate was worse than a third predetermined value corresponding to a
signal quality even lower than the second predetermined value. If not,
the transmission channel change and the slow transmission rate should
be sufficient, and the processor 203 selects 422 the low transmitter output
power. Flow then continues onto the flow chart 500 of FIG. 5.

30 If, on the other hand, the reported signal quality estimate was worse
than the third predetermined value, then the processor 203 also will select
424 a high transmitter output power, e.g., 500 watts, prior to sending the
message. Flow then continues onto the flow chart 500 of FIG. 5, where the
processor 203 of the controller 104 accesses the sender 212 to control 502

35 the transmitter 202 to transmit the message to the selective call transceiver
110 by utilizing the transmission strategy selected in the selection process
407. In transmitting the message the controller 104 preferably does not



25 transceiver 110 is pre-programmed to change automatically to the new

mat chi ng reception strateqgy i-N resperse—o~tRe—stgmrar—uatTtty estinate sent
by the selective call transceiver 110 to the fixed portion 100. The
elimnation of the additional nessage in accordance with the present

i nvention adWﬁB@&9ﬁ2ﬁ5|y i ncreases efficiency of channel uti PCTUSm09630

t hereby i ncreasing throughput conpared to that of conventional selective
call radio comunication systens. The firmvare el enents further
conprise a corruption detection el enent?330 for determ ning that the

message as recej sy Whe s‘éﬂercﬁU@tcﬁﬁ transceiR¥ér TP0 Qohéeirgy Whedle transinissibranount .
The determination IS

roces i ng,the er d error
correcting si gn%‘l’?tﬁgyﬁg‘?‘BSd“}n ized, ‘EﬁaPF‘F %?\XE&H{IQF] n%?%&é%imh i on 100
and the plurali aiready seldechiat deteanination ont itaosawibased upep the Slgfﬁhﬁﬁ itynel |

d tood b
:;')?:T/e[ggg? 00 Og GOQfmﬂgt Or ¢hR& M fikibhdl édnmunications régafing ¢¥¢hdmission e art

By processin? s&@ategyadyentageonsy ase gliminatgd e comteatier 404 ﬁ%awam
errors, the sel 5o4 h\t@s;ﬁﬁisb fidrarthe seleetivel ¢ll aansciverit 1. tWaendtheer of

uncorrectable er érrlld4r11%C E?é‘@éat%s{er ?Sﬁ*\'ﬁg €Re rédeivdr20aliHeer of

uncorrectabl e eF excee m ne

ect | ve cal I
5- transceiver PI‘!S@S% 93 Gl‘ﬁék%iﬂé)‘dbﬂl'ﬁﬁ th%EHSPSPF%H“{“E?t?%&laE??

reception Waslreceives Sge e tha b predetebytinveal ruinban of kerops. elfen(m i ned
anmount . Theg co tion i.ndic \qilar to that
utilized fof® ?h cf?'ﬁ%f%gﬁésg nszéérg‘?:]lf%% %tgﬁgﬁth géﬂgﬁ%ﬁéﬁ %O%Asfgonse to

the alert si gnaldequﬂle 510 thedoipssag®y, the firmmare el ements include a
convent | onal “encodefy/ g aRglBhet hand e lfe@poﬁkécmdid’a&stﬂnatdieﬂtesﬁggmhs and the

of message RGN oy Y PRRAGIRET nyhBOA Gl B G cat on
detecting and processqrid03mscesses thegesgleatordl4 t?tﬁellqciéélz Prﬂ“‘?‘ﬁe’" Bptecti ve cal
‘radio £9MMgRinSAidsith StYstefy) Preferably, a different error correcting code format
having a higher ratio of parity bits to information bits is selected. Next,
the processor 203 accesses the resender 216 to retransmit 514 the message
to the selective call transceiver 110 by utilizing the more robust
transmission strategy preferably without informing the selective call
20 transceiver 110 that the more robust transmission strategy is being
utilized. As explained herein above, the selective call transceiver 110 has
determined utilization of the more robust transmission strategy on its
own, based upon sending the corruption indication. Thus, additional
communications regarding transmission strategy advantageously are
25 eliminated.

Again, the controller awaits 516 a response. When the response is
received 518 through the receiver 204, the processor 203 checks 520
whether the response again is the corruption indication, indicating that
the message was received with more than the predetermined number of

30 errors. If not, then the message is considered received, and the processor
203 can dequeue 322 the message. .

If, on the other hand, the response indicates that the message was
received with more than the predeterinined number of errors, then the
processor 203 concludes that the transmission quality is too poor to use at

35 this time, and thus requeues 524 the message (including the alert signal)
for a later retransmission attempt, utilizing the predetermined original
transmission strategy. It will be appreciated that in the absence of a timely



15 The firmvare el ements al so include a corruption indicator 332 for
sending the corruption indication to the fixed-portion 100 that reception ——
of t he nessage was corrupted by nore than the predeterm ned anmount. In
addition, the firmvare el enents include the reselector 334 for selecting a

- nore robust r@@%hgp strategy fromthe plurality of predetep@tpssénsids
reception strategres. The nore robust reception strategy is selected in a

predeterm ned way wi thout requiring further communication with the
fixed portion. The nore robust reception stA8tegy selected is uniquely
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fixed portion 1 n resggnse corru |on I ndi ca descri bed 25
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ranscel ver 1100 ABE PRRER PyOhpSy FG BBeRPE quith tné BEtopricestét 30 of the
because the sel selertiee call tranmméioertceﬁmglt e §¢1§Ct9¥' 824 tnselecti6fl a

\cl\gagg/ezggz gmat | pRbdetedrRirledCorigina MPcePHON stAERR! | THe piedet@®inkd orighnse
PCT/ USO6/ 00096 Teception strategy preferably comprises a predetermined reception
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signal. Then the microprocessor 306 accesses the encoder/ deco er 340 an
controls the receiver 304 to receive 602 the alert signal comprising a
received selective call address from the fixed portion 100 of the system.

20  Next, the measuring element 338 preferably measures 604 the bit error rate
(BER) of the alert signal. The signal quality estimation element 336 then
computes 606 an average signal quality estimate (ASQE) based on the BER
of a predetermined number of sample periods. Preferably, the signal
quality estimation element 336 computes the signal quality estimate as an

25 average of the quality of the alert signal as received and other
transmissions {e.g., of alert signals and messages intended for other
selective call transceivers 110) received from the fixed portion 100 during a
predetermined interval, e.g., two seconds, immediately prior to the
transmission of the alert signal. Alternatively, the signal quality estimate

to the

30 can be computed from the quality of a single alert signal, but the signal
quality estimate thus computed can be affected by a momentary fade and
may be less accurate than the preferred (averaged) signal quality estimate.
It will be appreciated that, also alternatively, the BER measurement and
computation of the ASQE can be performed in the microprocessor 306, as

35 well.

If the received selective call address does not match a selective call
address 322 programmed into the selective call transceiver 110, the process



5 conpared to that of conventional selective call radio commnication

syst ens. The sel ectar 324—ce

execut i ng any N of the follow ng steps, wherein Nis, by way of
exanpl e, an int eger value from1l to 3: (a) selecting one of at |east
two receptio s, (b) 10 sel ecting one of at |east tperSHRHPIRON
rates, and (c se ecting one of at |east two error correcting code
formats. The operation of the execution el enent 326 is simlar, and
conpl enentary, to that described above for t%he first execution

el ement 208 of dag qerr{ﬁJ |(ﬁf1ellﬂé]nd the received Q-é"lé‘ctﬁ)%l &Wﬁdr@é’s"mfatt!ﬁebar
conprises a recep ti.onf e ég cer

&:’2 sel ri% Wﬁ? naI
quality esti matsé egbve £a pess d?rQSQ’EWHé‘EP e sé 1V5e°§ g’ffngl y
robust transm si40pthesinicbppcessar 306 cpnardlst@Snﬂmemhnsmxttenamato sefisbtheper at i on

of the recepti g&#ﬁgag’%ﬁa%%lésﬁh&?ljéﬁﬁg tﬁ@glgznal quﬁﬁﬂpéﬁﬂﬁ%ar%ent thel hat

descri bed abov e, controller

104. 20 5 mijcmeprogessan 386 arcessasdhie splgrtor 32440 Psﬁsﬂaeﬁﬁ"ém‘?& BR9ERS%: i on
of the fixed 609 toQietéraninéAlretéptidiestsatbgy baswl oalthe sigdabqualitynestivate on |

systemin Rp5ALd2 Ii‘l(l‘\; %te\y éllb (th:ﬁe E%]%Eﬁ %&QP qgg gi’ﬁ@#opﬂ&césggr Rgesent

i nvention. FIG essor e control ] er 104
accessing the CheCkSeWé‘Gﬂ@*’/fbéGWFEdZQIi;n?bQ‘&JHV restimate wiag vorse tazn # £t 202

to transmt, 25predt=.'ieh‘iﬂuiéd19al&epﬂﬁﬂ6£ ehén HedsighaDgualitytis deemied sidequater at egy,

| ert |
Tesponse ¢ a8 nandbfhe misBPraciisor Be3RIRE ¢ uETamd 13Ach thkmel vhizell |
sel ective call torrgreiveithealettigignathdn addltupm ébétfélcfﬁl?féﬁesé?i é@@]&leefs a fast

transm ssion sth,re dépibh RNElE. a8op s@gmd)r i ses - a pr edet er m ned
b caeter ot ed ¢ andiroreiE Rehard 5 SRS RRR AP Re s vl rome
code format. Prtbaerhblfirst preseterouned values dhen the mitropregessarsiflboselents at egy
IS a very n@busgiqld alffdtbatteBptibh @B@rﬁifel idt to @célomgt ﬂ@nﬁaasa & ONexithe
utilizing high transmtt wratee rre ng code
format, to nameCZ%P‘EQ‘FSSS[WgBQSﬁng g e&ﬂé‘? {epglr aﬁ’g &%r rectly 35
recei ved by t heestineatefwashwossel thahiavsecond Ipredananmedevaiugtorreﬂp@d}ogtw@l | er
104 then aval t g QRIREEOBNAGHEI BTN Hedfat QéHHiéx‘rﬁin@H vl OTRfotiH@d | Ly
estimte from trecepst(laon ghannel Céﬁanget shou ﬁgebevgtifﬁment and'the F%rct)i'gxsoeprocessor 3&1 €
20 selects 618 the fast reception rate. -
If, on the other hand, the reported signal quality estimate was worse
than the second predetermined value, then the microprocessor 306 selects
620 a slow reception rate, e.g., 1600 sps prior to sending the message.
Preferably, the first and second predetermined values utilized by the
25 microprocessor 306 of the selective call transceiver 110 in determining the
reception strategy are preprogrammed to be the same as the first and
second predetermined values, respectively, utilized by the processor 203 of
the controller 104. By preprogramming the same first and second
predetermined values in the controller 104 and in the selective call
30  transceiver 110, the transmission and reception strategies advantageously
will be compatible throughout the expected range of signal quality
estimates.
Flow then continues onto the flow chart 700 of FIG. 7, where the
microprocessor 306 controls 702 the receiver 304 and itself to prepare for
35 receiving the message from the fixed portion 100 of the system, utilizing
the reception strategy selected in the selection process 609. Then the
microprocessor 306 awaits 704 the message. When the message is received
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controller 104 receives 406 the acknow edgnment signal through the

recei ver 204, the processor 203 of the controller 104 accesses the sel ector

. 206 to g&rforn1a sel ection process 407 to determne a ( &

- different) 09/ m ssion strategy based on the signal quality estimte
received. In step 5 408 of the selection process, the processor 203

checks whet her the reported signal qua?@ty estinmate was worse than a

first predetermn , : ' ity is deened
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pr-edet er mi ned vadcesses dhe eclpctod B24) te veturrs 73k the predgteaxmingd exiginal ower t han
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t

signal qu y even | ~than the, secon "(Séﬁf ﬁ_éer ﬁned ) ot
the transni ssi oR2GHabite0 infarmation bits fseleciod-« [9RR the BPEHOPrOgessA G ¢
be sufficient, esrtrolsd1pithe eeceirer 308 andlitseifso4ieparecfor seceivingshe messageut put
power. Flow t heﬂ'gﬁp ! d AX&P 8??\{13(81 tlﬁtf"of *&%\%‘?@ﬁ}ué@ﬂnﬁghg bf3dre Tobdst If,

on the other han here srgnal qual i estimate was worse .,
than the third Eﬁ%ﬂ@?’éﬁ?ﬁ%&! ﬁ?&ﬂc@é’?‘“tﬂ@i’] 7iﬁhe%%§ées%?mz&ce§ﬂ°§éﬁﬁmm§e| ect
424 a high 20 an318 themesstigeudetpasmissich. gWhenOthewabssage (is received theouging t he

the receiver 304, the microprocessor 306 accesses the encoder/decoder 340

to decode 720 the retransmitted message. Next, the microprocessor 306

accesses the corruption detection element 330 to determine 722 whether

the retransmitted message as received was corrupted by more than the

25 predetermined amount of uncorrectable errors. If not, the microprocessor

306 sends 724 a response to the fixed portion 100 of the system, indicating

that the message was received OK, after which the microprocessor 306

accesses the selector 324 to return 732 to the predetermined original

reception strategy.

30 If, on the other hand, the retransmitted message as received was
again Currlipted by more than the predetermined amount of uncorrectable
errors, then the microprocessor 306 again accesses the corruption indicator
332 to send 726 another corruption indication to the fixed portion 100.
After sending the corruption indication, the microprocessor 306 controls

35 the selective call transceiver 110 to return 728 to the predetermined
original reception strategy and then to wait 730, preferably in a battery



nmessage. Flow then continues onto the flow chart 500 of FIG 5, where the
processor 203 of the cantrol Ler LlO4—aee8ss06—~-Re—sender—232-to—eont+o—562-
35 the transmtter 202 to transmt the nessage to the selective call
transcei ver 110 by utilizing the transm ssion strategy selected in
-the sel ecti or’wa(r?mf 407. In transmtting the nmessagepiRissspiobds0! | er
104 preferably does not WO 96/ 27243
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the selective call transceiver 110 concerni 8y whi ch transni ssion

strategy is bel %i@%%&&e‘?%r &%%ﬂéﬁ%n??ﬁgﬁés@%%é Voeb&?étl-ar{shglﬂgﬁ%it\é%tel-lo has

al ready nmade t hat termnation on i sed upon t Ignal quality

estimate. Thus, !¥ditional conmunications regarding transnission 5

strat egy advant agedfisy tig presehtrin@héion proeidesnd methed addappaeatuaias t s

504 a response E LV e LGl .

controller 104 %%agg}\{/e@g sélg t%t?élé c(rag{gg{é#\lscéﬁ%?gﬁg%ﬁlﬂ? %é%%?’\%en‘ra h;%ﬁl,m t he

processor 203 ceRIBRYIBCHiQhestaIn. (Advaniagesusly, theicommuynicption strategikisage

}"ﬁs r tecr:]ei ved W édledted én Ta!agdil'da(rj\@é ad e eﬂgieﬁmgdm?mh moehr@mglqslgtb%fh‘tieﬁ@y, 10
en e messag s.considered received .a .pr 0Ccessor an

dequeue 510 thegn 55%?;%".1)' of syStem %%ﬂgp, 84‘1@%‘"}}5}1%’%# oa,m?‘lln’ét ?ésponse

i ndi cat es that €oamumerinn vegtired to ensswe wompatibilitysofctranemission and

pr edet er m ned n%ppﬁmofsng{er S, then the processor 203 accesses the

resel ector 12014 to select 5I2 a nore robust 15 transm ssion strategy.

Preferably,~a different error correcting code formt havi ng a hi gher

ratio of parity bits to information bits is selected. Next, t he

processor 203 acceyNRat id@aimmaender 216 to retransmt 514 the nessage

to the selective call transceiver 110 by utilizing the nore robust

transm ssion strategy preferably without informng the selective call 20

transcei ver 110 that the nore robust transm ssion strategy is being

utilized. As explained herein above, the selective call transceiver 110 has

determ ned utilization of the nore robust transm ssion strategy on its




own, based upon sending the corruption indication. Thus, additional

comuni cations regardi ng_transm ssion strategy advantageeusly are 25

el i m nat ed. Again, the controller awaits 516 a response. Wen the
response is recei ved 518 through the receiver 204, the processor 203
- checks 520 o%\}gg%her t he response again i s the corrupti OpcriidbéishbeeOn.

I ndi cating t h3¥ the nmessage was received wth nore than the
. predet erm ned nunber of 30 errors. If not, then the nessage is considered
recei ved, and the processor 203 can d@dueue 522 the nessage.

If, on the other hand, the response indicgtegpygat the nessage was

received with nore than the predeterm ned nun]oer of errors, then the
processor 203 concludes that the transmi ssion quality is too poor to use at
35 this time, and 1husA meethed et addptively sehatinge ¢ommundcationt steategye fdr

si gnal ) for | at er t , $S1.0, s paldt 'ﬁ,hﬂﬁ.‘-

pr edet er m ned orc|°Ig§'|%r‘1‘zla'lfi‘icg‘!’mé‘?j ‘%‘?%%gﬁ‘zs‘ﬁ %%ggst{v?ar%; Eelgl;/aw(? 'E: bvm :E%?oglps Sé%‘lnat ed

that in the Sbsepawrisingatfixed| gortion and a portaplepartiongthe method comprising:
PCT/ US96/ 00096 in the fixed portion the steps of:

18
response fromthe sel ective cg{ﬁﬁlngé{iﬁﬁ‘sgs:ﬁ,\;&é%éﬁgsai gfeﬁe@%qﬁﬁﬁ&gm%g%]hgnd

518, the preferable tran . ¥\§ SO to_reque
nessage (1 Aeensuiission ategyr an sleghsignal tor the partable pertianisni ssi on
attenpt. It will be furt hRéreafteF SWarirglah Reknswledghtunt aignad

transm ssiog.strateqy.that .can be.. 5 .used. is St tr .ssi;ons from
potenti al | yQPnt SPPIFISING 8 sigha) Aual{ly” estimate r%rgttﬁig@?ggal%ﬂg Bgl[s}gornsf%ggi ons 102
in response to the signal qualselegtingtinnxesponse to teseiving theoacknexvledgmentcond

predet ermi ned vajd) Herahiisdibth strategy for senfil t_he@néﬁﬁﬁz fne af plavalkpft s
600, 700 depicti ng%ooerat 1 0 I

of the sel ective trapsceiver 110 in
accor dance wi t h RTR@StFRmed, &a"%ﬂﬁﬁlﬁpmeaﬁs COTSESRORE N é%glﬂqufaﬁ%&f i on.
FIG 6 begins wirahgeshef valoe @ftbe sigsal qBolityoéstinhate, wherein|the tiansmdssion
transcei ver 110 A .S af i ’
1% sﬁ%ﬁé?g?ﬁb RElekfed iASBSHdAhcSdAtH &ess‘%rgaggi #y éstimate, and

predet er m ned or il reception strategy. The p ermned.ori |pal
wherein the transmission strategy requires a matching reception strategy

in the portable portion for compatibility; and
in the portable portion the steps of:
| receiving the alert signal by utilizing a predetermined
20 original reception strategy;
computing the signal quality estimate based at least in

part upon the alert signal as received;
sending the acknowledgment signal to the fixed
portion after computing the signal quality estimate; and
25 thereafter selecting the matching reception strategy for
receiving the message from a plurality of predetermined reception
strategies corresponding to the plurality of ranges of value of the signal
quality estimate, wherein the matching reception strategy is selected in
accordance with the signal quality estimate sent in the acknowledgment
30 signal without requiring further communication with the fixed portion.

2. The method of claim 1, further comprising:
in the fixed portion the steps of:
transmitting the message to the portable portion by
35 utilizing the transmission strategy selected;
thereafter selecting, in a predetermined manner, a
more robust transmission strategy from the plurality of predetermined

* c L N S *




reception strategy preferably conprises a predeterm ned reception
channel , a predeterm ned recepti obfai-er—ahRa—a—ptedet er m ned—erTor 15
correcting code format, and is conpatible with the predeterm ned original
transm ssion strategy utilized by the controller 104 for sending the alert
~ signal. Thenv{, g‘rﬁ‘e&roprocessor 306 accesses the encoder/ decpcirrusssoaosnd
- controls the recerver 304 to receive 602 the alert signal conprising a
" received selective call address fromthe fixed portion 100 of the system

20 Next, the measuring el ement 338 pref er%?oly nmeasures 604 the bit error

536 then | B o e ot Pt ASGEY basec
C rage nal quali es ased

on the BER poriable pprinn: that feerpiio Lﬂﬁsfbg s Iagéﬁrer?"%’ géggﬁp&@?éﬁr abl y,

t he signal a pfpdetérnyinedtamaantpand| ement 336 conputes the signal quality

estimate as an 25  average OfeuflemiAli the hbssh@e t ey potallagortien bycei ved
and ot her transmissions (&, ok’ al s ?ﬁenal llé’tnd rre?sagesb?ﬁtended

tra g., ot alert
“for other S5 utdigingthemerg mobyushitaraniseos 51%‘5 ‘ved fromthe fixed
partion 100 during a in thy polealsle pontdon ithe stepalof: e. 9., two seconds,
| medi ately prior to the ec%ﬁ?r@?ﬂéﬁie?&%f&&ﬂeth@'fﬁ(eﬁi hGHOR; -
quality tlnntetg C

“Alternatively, the signal qt es can be co ted fromthe
quality of a single alert sigfeermiuns that theJnegsage as reqeivad WS ost i mat e
{hus comput o0 cmines’ticaced thon snepresenyintd deanc; s iRy be less

f . : | & .
w Il be appreciated that, al s%‘e\“gn?gr na%rfd\}%}yr}ﬁgﬂ% )Yer?g éfudra;\t ﬂtr?tt and
conput ati on of YeteptisOef thenmgssagerwas FRIGUPHABYemore ¢ ?ggt%%’:‘e%s 35

vve: I o . ambﬁng;nghd ecei ved sel ective call address does not nmatch a
sel ective ca address 322 r [ !
transcei ver 110, the process ﬁmereﬁFeg%e%gglr%%l@%&?éc‘éﬁ ﬁbx‘(%tr‘é?ééy

PCT/ US96/ 00096 from the plurality of predetermined reception strategies, wheyein the oqq
|1 : on the let P%oﬁ’@?&bu&-h@ce’p‘?ﬁﬂi dedegiplsaeldcuel ivd pradtiemninedowahedthout
selective call address aReP LONRAMIRN A WAt B ARLEBokiEn CAld WHeRBR eV ©"

more robust reception strategy selected is compatible with the more robust
transmission strategy selected by the fixed portion.

20 3. The method of claim 1, wherein the step of computing the
signal quality estimate comprises the step of measuring at least the alert
signal as received to determine a reception characteristic selected from a
group of reception characteristics consisting of bit error rate (BER),
received signal strength indication (RSSI), variance of ideally discreet

25  signal voltages received, residual noise levels during predetermined
periods of silent transmission, and signal-to-noise levels during
predetermined test signal transmissions.

4. The method of claim 1, wherein the step of selecting a
30 transmission strategy comprises executing any N of the following steps,
wherein N is an integer value from 1 to 3:
(a) selecting onc of at least two transmission channels;
(b) selecting one of at least two transmission rates; and
(c) selecting one of at least two error correcting code formats.
35
5. The method of claim 4, wherein as the signal quality estimate
decreases below predetermined values, the steps (a), (b), and (c) that are

* c L M s *




110, the m croprocessor 306 controls 608 the transmtter 312 to send the
acknow edgnent signal conprising the signal quality estimte—¥Hen the 5
m croprocessor 306 accesses the selector 324 to performa sel ection process
609 to determne a reception strategy based on the signal quality estimte

reported. In ﬁ}‘{e’%@%‘g of the selection process, the m croproeesAsic/iv0ss

- checks whet he ported signal quality estimate was worse than a first
~predeterm ned value. If not, then the signal quality is deened adequate 10
. and the m croprocessor 306 sel ects 612 the 24me reception channel utilized

Lo receive the gl elidlalel Al KAl aEnHSPRENEERS % 0306 sel ect s a

f ast reception ra on the ot her hand,
the reported si @ﬁeﬂletaﬂamedyn@ﬁu mat e vvas wor se than the first
predet erm ned val ue, then the m croprocessor 306 selects 15 614 a

di fferent. receptlon ch e C t he
m croprocessor 306 chec %‘fg{d\/‘fﬁ&tﬂglrﬁ?hgﬁég&gr%‘ggtéfépa% ﬁ
estimate vvas5wo#@é‘sﬂhmSgé@ﬁﬁ(fuﬁhéﬂé?’é‘msﬁ%ﬂxﬁfé‘lnﬂg 51::;40 gwing o
signal quality gues, WheedintNais ahliatdge fsrmmrfemtmmsned value. |f not, the

ol cots 616 tho fast T ocoR SRR g Rk i ek RS EPREPORRR e

reported signal legelsity estinmate was worse t han the second
predet erm ned val ue, then(eh BRppifig URIMBAASHIGHs AOM BiHe? Ptentially fHiterfering ow

reception rg or..t

Pref erably, b ecPF&EP“’:fﬁgOEéﬁBﬁdo%"rragggéﬁ(r??'ges%pe&glpgecgﬁ?laﬁ? oxélr%unlc?]nor§5

i croprocessor 3§stent, in mespowise ¢o thasighall quality estimate being below af E’P‘m ni ng the
reception strat e¥dlePmMPHeAGHBI t0o be the same as the first and

second predeterm ned valu res tiv ed b h 203 of
the controller 104. By prégm ﬁ?’?& ﬁ}%algéirpégqq gt éreg f:égg‘o dFE&&r
pr edet er mi ned vaimesini nespdnsedorthe sign@l qmautvmsﬁmate pringskelewta secopd| | 30

transceiver 1510, LAgteri@isdvaRidn and reception strategi es advantageously
wi |l be conpati l?e t hroughout the expected range of signal quality

esti mat es. Flow then continues onto the flow char t. 700 of FIG 7,
where the m cr @pr cAppsmtusea fixad peirtion ©f atselective 6all 83dig04 and it sel f

to prepare }‘ or ?c%nuhﬁﬁ?dambﬁ& Edéﬁa E5SprRhg kD Mtitgdaﬁwatpambwo of the
S L i, e S SR e ARG LA 5 Skl BT SRR
't he nessage 20s rfec epaniunicating a'message, the apparatus comprising:
| a transmitter for transmitting, by utilizing a predetermined
original transmission strategy, an alert signal to the portable portion;
a receiver for receiving an acknowledgment signal
comprising a signal quality estimate sent from the portable portion in
25 response to the alert signal; and
a controller coupled to the transmitter and coupled to the
receiver for controlling the transmitter and receiving the
acknowledgment signal from the receiver, the controller comprising:
a selector for selecting, in response to receiving the
30 " acknowledgment signal, a transmission strategy for sending the message
from a plurality of predetermined transmission strategies corresponding
to a plurality of ranges of value of the signal quality estimate, wherein the
transmission strategy is selected in accordance with the signal quality
estimate, and wherein the transmission strategy requires a matching
35 reception strategy in the portable portion for compatibility; and
a sender coupled to the selector for controlling the
transmitter to send to the portable portion the message by utilizing the

- e ———
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the receiver 304, the nicroprocessor 306 accesses the encoder/ decoder
340 to decode 706 the nessage. Next, the m croprocessor 306 accesses
the corrupti ogofigh gﬁ&l on el enent 330 to determ ne 708 T WipeirRusne/60095
nmessage as received was -corrupted by nore than a 5 predeterm ned anount
~of uncorrectable errors. If not, the m croprocessor 306 sends 710 a
‘response to the fixed portion 100 of the sy3§ i ndicating - that the

{rﬁssagle w?s rgg%§%1%11 atde vmbftﬁdtmﬁtnd@ s%‘e'léb%lo@\g&&ﬁft xaﬁﬁmmg _thaccesstes
e sel ector o) 0 e eae rm ned ,orl recep I on
strategy. 10  Port ab{efporb‘ﬂnttﬁét ﬁthé?"Wg’ﬁﬁo“t t?@s@f&é"éﬁ‘pﬁéﬁ%l ved wa

corrupted by nore than the predeterm ned amount of uncorrect abI e
errors, then.the g THe! Qmswdﬁﬁf:%%&émh@eaﬁﬁsnépfhrtml cator 332
n

to send 712 a corrupti indication to the fixed portion 100. Then the
mi cropr ocessvr COMPISEY accesses the resel ector 334 to select 714 a nore
robust reception strategy rekélectoPifef seledting, maanfeﬂereemmei nEnnen  awire ng

code format havifq,d t;yngnﬁgsu;ﬁgfrgteg& fg(gg thgej:rlh}a)ﬁt? Iof %r&@e%ﬂi\ﬁf gRtion bits

Is selected. Then the m croprocess con ‘Lﬁ? recei ver 304
and itself to ptepamessiqy strategiesiinJesprnsgdesgriving an fn Fq‘&é portion
100 of the syst portablei parzionghatieception ob thesinessage wacaptupted Sy mioeg than

sel ected in @teg éetei%%k& Qﬁﬁm&rm ocessor 306 awaits 20 718 the

message retTansni‘ssion fessage i s received throu(g
receiver 304, the nicroprioteserdar couplet ke thesreselgetos fenerntrelling dhe 340
to decode 720 t hansittén@ntctlafSmietheagessapexd thé portabler puttiondss athzmg

accesses the CopuRldaHEhSEhiMsghs Tltesl Rifd g%ﬁ@?ﬁnﬁtﬂ%é et

the retransm tted nessage as orru fe 25
pr edet er m ned aRBIHAN thatahemqre@phwtetr@mmsgronlsrtramgy lstbmn&ﬂ%ﬂ@ﬁﬁocessor
306 sends 798l a response to the fixed portion 100 of the system "indicating

accesses the sl ectbr 338 Frratnel i LRI A0PRRe f ey
reception str ateggcution element for executing any N of the following steps, wherem N
is an integer value from 1 to 3:
(a) selecting one of at least two transmission channels;
20 (b) selecting one of at least two transmission rates; and
{c) selecting one of at least two error correcting code formats.

10. The apparatus of claim 9, wherein the first execution element
comprises a transmission enhancer for selecting, as the signal quality
25 estimate decreases below predetermined values, increasingly robust
transmission strategies in a predetermined order.

11. The apparatus of claim 9, wherein the selector further comprises
a second execution element coupled to the first execution element for
30 executing any M of the following steps, wherein M is an integer value
from 1 to 3:
{d) selecting one of at least two transmitter output power
levels;
(¢) stopping transmissions from other potentially interfering
35 communication units operating in the selective call radio communication
system, in response to the signal quality estimate being below a first
predetermined value; and

L



30 If, on the other hand, the retransmtted nessage as received was
again corrupted by nore than the predeterm ned anmourt—et uncorrectabl e
errors, then the m croprocesser 306 again accesses the corruption indicator
332 to send 726 another corruption indication to the fixed portion 100.

After sendin grruption indication, the mcroprocessor pgomsssijotssl s 35
v ey

the selectiv anscei ver 110 to return 728 to the predeterm ned
original reception strategy and then to wait 730, preferably in a battery
WD 96/ 27243 26 PCT/ US96/ 00096

21 saving node, for (F)ri%tr%hgﬁﬁthﬁEQhEQ‘i’er?@&?\ﬁgﬂt s préferehin@Agier cd at a

| at er tinme. ent I"’nve n.pyovi des a, net hod

and appar at us f §me, in responge FQ/@T%/SISE‘FIG‘EH ’r‘i@eétl@éﬁgmﬁ“‘ﬁgﬁ{%assﬁf%ﬁdegy in a
~selective call icterrhinedot#iuel cati on system Advant ageously, the

communi cation strategy is sel ected in accordance w th achieving

maxi mum t hr oughput effici ency and econony of _system desi gn whi | e
mininizing the amould ok selectivegathiranscgives oy éﬁ%ﬁtﬁs‘ﬁ‘i}’

conmpatibility OtoinniichE6h @fratdpy for coniMOaRiating mfcﬁmag:remclﬁdhng an
Yhat is claimed jg signal and a message in a selective call radio communication system
comprising a fixed portion and the selective call transceiver, the selective
call transceiver comprising:
10 an antenna for intercepting a radio signal by utilizing a
predetermined original reception strategy;

a receiver element coupled to the antenna for demodulating
the radio signal to produce a demodulated signal comprising the alert
signal;

15 a microprocessor coupled to the receiver element for
decoding the demodulated signal to derive the information;

a signal quality estimation element coupled to the receiver
element and coupled to the microprocessor for computing a signal quality
estimate based at least in part upon the alert signal as received from the

20 fixed portion;

a transmitter coupled to:the microprocessor for sending an
acknowledgment signal comprising the signal quality estimate to the fixed
portion, in response to receiving the alert signal; and

a selector coupled to the microprocessor for selecting a

25 reception strategy for receiving the message from a plurality of
predetermined reception strategies corresponding to a plurality of ranges
of value of the signal quality estimate, wherein the reception strategy is
selected in accordance with the signal quality estimate sent in the
acknowledgment signal without requiring further communication with

30 the fixed portion, and wherein the reception strategy selected is uniquely
compatible with a transmission strategy selected by the fixed portion in
accordance with the signal quality estimate.

13. The selective call transceiver of claim 12, further comprising:
35 a memory coupled to the microprocessor for storing the
message received from the fixed portion;

e ——
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CLAI M5 1. A nmethod of adaptively selecting a communi cation
strategy for . comuni cating a nessage in a selective call radio
comuni cat i ONgypeshes S conprising a fixed portion and a por tpeifussdmondsi On,
t he met hod conpri sing: in the fixed portion the steps of:
transmtting, by utilizing a predeterm ned ori gi nal transm ssi on

'strategy, an alert signal to the portable péftion; o _
thereafter awaiting an aGkaRWhSEEHEBlecAbN tidmeitt coupMiPtd M thicropraliessor
quality estlmatgyf om t he EE)grta.gfle ortion; and ted th
selecting, inr p‘iﬁﬁ%@“‘t“b“ natit Hﬁf%%ﬁ@ﬁ%émﬁﬂﬂupe by; mgrg than
transm ssi on st agredgtehmineskadiongt;t he nessage froma plurality of

predeterm ned transm ssi %r\:d?flfﬁﬁ %“?ﬁ“ﬁs‘fE QE%QHeEQc&[pﬁbH{s@M fo¢ of

ranges of value of_ the signal 'qual.ity estl L e, \/\/nerelatp_.[rl e tr.ans sion 15
strategy is el $&ndingarospupimindicationsto the tixedpertion that {eceptip: € and
wher ei n the tranmessage was sorrapredyby ewite than sherpredetermined epiount; and at egy

in the portable portion f L il sty LN the
bortabl & portion the ste Sg{e(sﬁ?{'mﬂzb@blga t¥ thé@Rlcroprocessor for selectmgg%\he lert

; . ecelvi
signal by util i MORg rabystaaeaption; steategn fromy i pluradity of pe qt%W"S‘Faat egy;
clorrput i ng the staeption¥ihtdgiessdihef@ihehd at@d robustareéption strategpdy Selegred t he
alert signal, as; - . . . .
acknow edg?rieont lsl{ gaé"rz&?tgrrp%edf PREd™ ithout f)%qr‘}nl'lgﬁ f'z'ﬂ't g?gérg\%\p%@?%%oq hwelthsi gnal
qual ity esti mat the fixgd pertion, and wherein the more rebust segeptipnsinategy selecterd

rr?t chi ggt r ecept isidonypatile it ®more mbﬁgqealvénm@sibh@umsga@fec&etrdﬁby allmpl ulr alt ity
of predeterm ne ol r ies corre n g to the plurality
of ranges of vaﬂﬁée(?g)?’ P{i(#]rg 1 f%sr?gpgé tgaﬁ%ﬁ%ﬁw?ﬁo@éﬁﬁﬁ%{%& wherein the

mat chi ng reception strategy is selected in accordance with the signal
quality estismte sems MhetseRcAOKRAMAFBEEVEr 80clairk 12N A heréih Bl tsigrtaliui ri ng
ol s m 1, ur't neRoRieglige SlemdrE coRtrise’s mepguring elordiy Be PR PHe
steps of: at least the alert signal as recgivedi totdetgrmine arreseptien charanterigtic t abl e
portion by 35 sdlédthd F0M aldiBup oI HEFBptINYhatidteiftiy cBRLIOSAEBF bit error rate

(BER), received signal strength indication (RSSI), variance of ideally

20  discreet signal voltages received, residual noise levels during
predetermined periods of silent transmission, and signal-to-noise levels

during predetermined test signal transmissions.

15. The selective call transceiver of claim 12, wherein the selector
25 comprises an execution element for executing any N of the following
steps, wherein N is an integer value from 1 to 3:
(a) selecting one of at least two reception channels;
(b) selecting one of at least two reception rates; and
(c} selecting one of at least two error correcting code formats.
30 '

16. The selective call transceiver of claim 15, wherein the execution
element comprises a reception enhancer for selecting, as the signal quality
estimate decreases below predetermined values, increasingly robust
transmission strategies in a predetermined order.

e

AT



thereafter selecting, in a predeterm-f_-riéd:"' r;ﬁn-n-er,- a nor e robust

tr t he plwaditygi—pi-adet-err-ned YO
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23 transm ssion strategies in response to receiving an indication from
.the port o wppasti on that reception of the nessage was @@rruspéetody
‘nore than a predeterm ned anount; and

retransmtting the nmessage to:the portable Q%tion by 5 utilizing the
more robust transm ssion strategy; and t 10#he portable
portion thg-steps of = — — - — &= — — — — — recei vi the message -firom
the fixed gortion; determ ning that the messgge as
recei ved S corrupfesgoyjnore than the predeterm ned amount; 1
sending thd indicatisgp t i xed paryy@n t hat receptifge of tHe
message wad corpdpted byixeve. | han.idepredet er m ned a@unt ;. and

t hereafter jsel eptSELY |p Nmemmebust] SELefti on SLrpigeay

plurality (%f pr gOALEr§r ned fr ecept ifdDALL §at egife erei 15 m)rle
r obust recépt i OJXCGVRA egy s sel edXQVR.§ a piSEleter m ne t hout |
requiring fiurt htms ni gation w fi k€ALLti on, "a{1d Wherei n ffhe

nore robust, recept Non strategy sel eci\ed is pXQYRtE ble with the nore robust

transm ssion strgatedy sel §cted by 4 he\fi xed™ % bn. 4 20 3. he
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periods of silent transm ssion, and signal-to-noise |levels during

pr edetermned-test signal transm : .
claim1l1, wherein the step of selecting a 30 transm ssi on strategy

conprises executing any N of the follow ng steps, wherein Nis an
I nteger val ue vig 6¢@7343t 0 3: (a) selecting Operréyosidosd €ast
two transm ssion channel s; (b) selecting one of at |east
two transm ssion rates; and (c) selecting one of at
| east two erppgr correcting code formats, 352/6 5. The nethod of
claim4, wheriginpres=the = gnak euaii Jagstimate ci?c.ems bel ow
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7. Apparatus in a fixed portion of a selective call radio

connuni cation system conprising thefiXeaepoitief—ahd—a—portable———
portion, the apparatus for adaptively selecting a comunication strategy 20
for com‘runi cating a nmessage, the apparatus conpri sing: a
transmtter fQfodgARgm tting, by utilizing a predeterm ned pcorrosdbbdsvd 2l
‘transm ssion strategy, an alert signal to the portable portion;

.a receiver for receiving an acknow edgnent si gnal conprising a signal
‘quality estimate sent fromthe portable port-V nin 225_ 4pgesponse to the
alert signal; an prpemprije sl ed to the

transmtter and OL%PM gﬁ%ﬁgﬁgﬁ@ﬁbﬁmmﬂg&t ol Iing the
transmtter and feg SION & h%?@éﬁﬁﬁrg al fromat 2; cctor

receiver, the cot :
for selecting, i }:I : E%ﬁéﬁ%ﬁé grrent signal, a
transm ssi on ."--- =i B --“-w-- lurality of

predeterm ned transm ssion strat egl bs correspondi ng pl uraI ity of

ranges of val uf EORTROT BRAVAVES ACKNOWLEDGE

transm ssion st e y |%§? quality
estimate, and wherein the ans ol al.eq eguire ching 35
reception stral GQNTROLI:ERFREGBIMES MBKNMLEDGMENW)SIGI‘ML ty; and

a sender coupl ed™to B v y B . s trapsagirter to
send to ther-poxt-abL-e-po.r_t on-t he nghsage~-by witlizirgthe — -~ — Jé‘l)

96/ 27243 408 /00096
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a reselector for selecting, in a predeterm ned nanner, a nore r obust

transm ssion.strategy fromthe. n
strategies in response to receiving an indication fromthe portabl e
;portion that reception of the nessage was corrupted by nore than 10 a
predet er m ned yadhiHsabes and a resender coupl egcigsobHR9s
reselector for controlling the transmtter to retransmt the nessage
'to the portable portion by utilizing the nore robust transni ssion
strategy without informng the port gehg 4/6ortion that the nore robust
transm ssion strategy is being util dy 15 9 The appar at us of
claim?7, wherein the selector conprivsg# a first exs@ltion el enment for -
executing any N of the follow ng sted, wherein N an integer val ue

transm ssi on chan H%g ITMESSAGETOTHé \J;0fle of at | east two

transm ssion ratesj RECEIVER UTILIZING [fCt1ng gne of at least two
error correcting cpde formeRANSMISSION ST EGVE apparajus of claim9,
wherein the first Sveesiisnamaingings peSinmeeememinsd® SN SSi ON enhancer

froml to 3: Rmouﬁﬁ@ahﬁﬁﬁg ﬂﬁg. cast two

for selecting, as the signal _qualit 5 est i mat e _decgreaSd bel ow
predet er mi ned val ues, i{nc OONTROLVER AWAITS RESPONSE ') ssion strategies in a
predet erm ned order. TRl ai , Wherein the
sel ector further conprise asadond ova el efrent coupl ed to the
first execution el enenf CONTROLLERBEGEIVES RESRONSE e fol | owi ng steps,
wherein Mis an integer value om 0 3. (d)
selecting one of at |east two transpser ou t power | evel s;

(e) stopping transmi ssions fromo 5
conmuni cation units operating i
system in response to the sigpg

predet erm ned val ue; and

gRyentral ly interferingseg

Y 512

CONTROLLER CONTROLS TRANSMITTER TO
RETRANSMIT MESSAGE TO THE SELECTIVE
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Y
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WD 96/ 27243

PCTLUS96/ 00096 26
() retransmttlngthe alert signal at a predeterm ned | ater time, in
response to the signal quality estinmate being bel ow a second

pr edet er m ned 3 O 12. A selective call transcei

adaptively selecting a communi.cation strategy for conmunicati ng
information including an alert signal and a nessage in a selective
call radi o comunication system corrprl 8fthg a figgad portion and the
selective call transgce o 4l anscei ver conpri sing:
10 anSEhESﬂ'ME CALUHE@WﬁR SELE@TS&di o Yignal by utilizing a
pr edet er mi ned or] gi FRREDETERMINEDSORIGINAL RECEPTION a receiver

el ement coupl ed W\ the ant enna SFRATEAYHuIl at i ng e radio signal to
produce a denmpdul ated S1 gnal’ “conpriysing e aler sogpal ; 15

a m croprocessor geens decodi ng t he
denodul ated sig ISEICEGBNE\@AW]BEQENE%EQEIVES ALERT a signal
qual Ity estimatibpn %GNMRGMJH)@P&JRH@NG&S\(&TEM el ement and coupl ed
to the m croproceyms E———— estimate based at
| east in part upon the ale iQ aI as_received f om +-h@040 fixed
portion; MEASUHINGE&EMEN‘EMBKSUHESBER ghe i croprocessor for
sendi ng an ac Ryromreey vinge v v C S|gn% quality
estimate to the fixed portiormt |nre T Vi the alert

signal ; and SIGNALQUALITYESTMAWN)ELEMENTGQOWUTES j croprocessor for
sel ecting a 25] AVERAGE SIGNAL'@QUADY Y ESTIVACTE (ASBE) BASEDFage from a

plurality of ON PREDETERMINED NUMBERIOR SAMPLESBERIODS F esponding to a
plurality of ra estimate, wherein

the reception_strateg #i60# t he signal
quality esti Wt hout requiring
further co gin the reception
strategy selw 2 ; gon strategy
sel ected by the fixed portion in }P quallty
estimate. - T T T T T T T AR T oL T T T T _
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13. The selective call transceiver of claim12, further conprising: 35
a nemnry coupled to the m cropr | the —mressage—
received fromthe fixed portion; WO 96/ 27243

, PCT/ US96/ 00096 27

-a corruption gdrifgphign el ement coupl ed g&\gahe M Cr Opr oCessor permsosidodds

determ ning that the nessage as receive s corrupted by more than a
predet erm ned anount; a Cg ption indicator coupled to
t he m croprocessor for 5 sendi ng a corryp® §n i Wb cation to the fixed
portion that reception of the nmessage Y corrupt ed by nore than the
predet erm ned anount; and resel ector coupl €82to the
m croprocessor for selecti 2 [ arggy froma

; . ,ﬂ:ng i
plurality of predeterm ne =S nor e
robust reception strategy |'.ES A DP T wi t hout
requiring further comuni wherei n
t he nore robust reception | | th a nore
ropust transm ssion strategy sel ected bx t he fixed por t I anzpy response
to the corruption indication. PROCESééRARI T A‘GEC Il transceiver
of claim12, wherein the signa ent conprises a
measuri ng eI enment for neasuring : Lgnal- #06r ecei ved
to deternine a reception charadt PRQGESSORDE@O&E&MESS@G& hjr oup of
recepti'on characteristics consisting ol DIU Jerror rate BER) recei ved

signal strength indication (RSSlI), variance¥of ideally 20 di screet signal
vol tages received, residual noise |levels gariRg 7ogrr edet er mi ned peri ods
of silent transm d signal -to- ng/sWASN s during 710
predet er m ned teﬁzt;na?ntransm ssi on#, RECEIVED\{ N f
SEND OK
RESPONSE

pPROCESSOR CONTROLS RECEIVER AND ITSELF
TO PREPARE FOR RECEIVING MESSAGE FROM
THE FIXED PORTION OF THE SYSTEM UTILIZING

THE MORE ROBUST RECEPTION STRATEGY

718
730 ((_uPROCESSOR AWAITS MESSAGE )
WAIT FOR - _— 720
RETRANSMISSION | \
AT A LATER TIME

724
SEND OK
RESPONSE

726
/-
SEND CORRUPTION INDICATION:

RETURN TO
PREDETER-
MINED ORIG.
RECEPTION
STRATEGY

RETURN TO
PREDETER-
MINED ORIG.
RECEPTION
STRATEGY
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15. The selective call transceiver of claim 12 V\,herel n"thé séﬂéctora

COnpr i -SeS - an-8%estH-~-oh—el-enent _Lg;—ea(-eaa-t-q-n-g—&n-yh-H—e-f—-{%e——f—e-r-Fe\mﬁg———
steps, wherein Nis an integer. value from1 to 3:
sel ecting one of at |east two reception channels,;
selecting one of _at_|east two reception rates; and

sel ecting one of K:Teast tmwwwummewwmts
16. The se .)
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esti mat summmmm&eterm ndd vaunwmmmmmwobust WO 96/27243
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