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applications. 10 Background of the Invention

Recent inprovenents in nessagi.ng technol ogy have i mproved the battery
life of battery-powered nessage receivers such as pagers. This is
particularly true in 15 subscription communi cati on systens that enpl oy
synchronous signaling protocols, becaUSf each subscri bi ng nmessage
receiver in such a systemis assigned a brief tine slot in which to

| ook for nessages addressed to it. At other tines,

Selective Call Transceiver and Method of Establishing
a Power Saving State Therein

5 Field of the ] .

This invention is generally directed to the field of RF

(Radio Frequency) communication, and particularly to two-
way messaging applications.

10
Background of the Invention
Recent improvements in messaging technology have

improved the battery life of battery-powered message
receivers such as pagers. This is particularly true in

15 subscription communication systems that employ
synchronous signaling protocols, because each subscribing
message receiver in such a system is assigned a brief time slot
in which to look for messages addressed to it. At other times,
it goes into a low power mode of operation in order to extend

20 the life of its battery. Nevertheless, more improvement in
battery life is desired for all modes of operation.

More recently, the use of CDPD (Cellular Digital Packet
Data) and other packet-based data communication systems
25 have been gaining in popularity. These systems use
asynchronous symmetrical packet transmission, a form of
transmission which can be conveniently used for some forms
of message communication. The problem which arises when
using battery-powered message receivers in asynchronous
30 systems is that the power drain on the battery is continuous.
Because the message receiver is operating in an asynchronous
system, its messages may arrive at any time. Conseguently,



It goes into a | ow power node of operation in order to extend 20 the life
of it's battery. Nevertheless, nore inprovenent in battery life is
desired for all nodes of operation. More recently, the use of
CDPD (Cel lul ar Digital Packet Dat a) and ot her packet-based data
communi cati ghy @AM 25  have been gaining in popul aritypciigisaréyst ems
use asynchronous symetrical packet transm ssion, a form of

transm ssi on which can be conveniently used for sone forns of nessage
comuni cation. The problem which arises when usi ng battery-powered
nmessage receivers in asynchronous 30 systens is that the power drain on
the battery is continuous. Because the nessage receiver is operating
I n an asynchronous system its magsages may arrive at any tine.
Consequent |y, WD 97/ 24003

PCT/ US96/ 1766%he message receiver must remain "on" continudusly, therélsy nessage

receiver nust fegRl"reddling W' BEP'OF #s BdtREFPY Much more preferable
would be a system that allows message receivers to attain
greatly improved battery life, regardless of whether the
S5 system operates synchronously or asynchronously.

FIG. 1 is a block diagram showing a radio

communication system and selective call transceivers therefor
10 that are adapted to operate according to the invention;

FIG. 2 illustrates the format of a signal which a sclective
call transceiver sends to the communication system, and vice
versa, to implement a power saving state in the transceiver;

FIG. 3 is a block diagram of a selective call transceiver

15 constructed in accordance with various aspects of the
invention; and

FIG. 4 is a flow chart indicating how the communication
system and a selective call transceiver are preferably
programmed to operate in accordance with the invention.

20
D . f the Preferred Embodi

A communication system 10 with which the invention is
used is shown in FIG. 1. The illustrated system includes an RF
transmitter 12, an RF receiver 14 and a system controller 16.

25 Data, messages and the like are received at the system
controller's input/output link 18, formatted by the controller
16 according to the signaling protocol and message type
used by the system, and forwarded to the transmitter 12,
The latter device transmits the data or message to one or

30 more selective call transceivers 20, 22,

A selective call transceiver is a battery-powered RF
transmitter/receiver that has a unique address (or is one of a



greatly reducing the life of its battery. Mich nore preferable woul d

be a systemthat allows nessage receivers to attain greatly inproved
battery life, regardl ess of whether the 5 system operates synchronously
or asynchronously. Brief Description of the Figures
FIG 1 is a wosgihabsagram show ng a radio comuni cat i oRCHYEWAA6ANd
sel.ective call transceivers therefor 10 that are adapted to operate
according to the invention; FIG 2 illustrates the format of a
signal which a selective call transceiver sends to the conmunication
system and vice versa, to inplenent a power saving state in the
transcei ver; FIG 3 is a blo di agram of a selective call
transcei ver 15 construct ed i n accordance wi th various aspects of the

i nvention; and a flow chart _i ndi cafts’i n!g how t he
comuni cation 8rouRef éﬁ“ﬁﬁﬂ"ﬁrssé é’é‘flgvﬁ grqup @adress) ér CLPYIRE ef er abl y

programred to Omafsaages rseat oy cthec eransmitténel 2. nvent i on.
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10 properly decoded and forwarded to the indicated addressee
via the input/output link 18.
The system 10 may be a so-called CDPD (Cellular Digital
Data Packet) system that communicates with the selective call
transceivers 20, 22 by means of data packets that are sent
15 and received asynchronously. The specifications for a CDPD
system are set forth in Cellular Digital Packet Data
 Implementor Guidelines published by CDPD Forum, Inc., 1995,
the teachings of which are incorporated herein by reference.
The system 10 may also be a so-called paging system
20 that sends and receives messages, either synchronously or
asynchronously. Other forms of RF communication systems
may also be used. Suffice it to say that the invention may be
used with any type of RF communication system that
communicates with selective call transceivers that can benefit
25 from being put in a power saving state or mode. In the
discussion that follows, the invention is discussed in terms of
an exemplary CDPD system and a selective call transceiver
that operates with such a system.
The selective call transceivers 20, 22 will normally
30 include a number of functional blocks, such as a CPU (Central
Processing Unit), receiving circuitry, decoder, a clock, etc. In
order to save power and lengthen the life of the battery in the



transmtter/receiver that has a unique address (or is one of a WO
97/ 24003 PCT/ US96/ 17669

3 . group of transceivers sharing a group address) for receiving
nmessages sent by the transmtter 12. A sel ective cal

transcei ver W edge recei pt of a nessage by tronsfRidobA an
acknow edgnen s"‘?é?]@? back to 5 the systemreceiver 14. Such s

acknow edgnent may be automati c upon recei pt of a nessage, or-
initiated by a user of the selective call transceiver. In some
applications, a selective call transceiver may initiate a nessage that
. is sent to the receiver 14.. The systemcontrol |l er causes that nessage
to be 10 properly decoded and forwarded4to the indicated addressee

via the input/output |ink 18. The system 10 nmay be a so-called
CDPD (Cel l ul ar [3edédtive call tianbeeibarkitt is lesirablet bat pexdodivally atedvovd t h t he

sel ective call - (or chbARRAENY Feudl) & PYwlP A % HBtRaAPCkiipuddat 2re
to one or more of those blocks. Thus, when the selective call
transceiver goes into a power saving state, the current drain
5 on the battery will be reduced by reducing the power

consumed by one or more functional blocks. (The time during
which the selective call transceiver is in a power saving state
is referred to herein as the power saving interval.) For
example, some of the receiving circuitry and the decoder may

- 10 be shut off or powered down, while still supplying sufficient
power to the CPU and its clock so that the selective call
transceiver will automatically resume its fully active state
when the power saving interval has ended. ’

In order to put a selective call transceiver in a power

15 saving state in accordance with the invention, a
communication link is first established between the selective
call transceiver and the communication system. For example,
the selective call transceiver 20 may establish communication
with the system 10 by sending to the system 10 a

20 conventional “registration" signal that identifies the selective
call transceiver.

Once the selective call transceiver 20 has "registered"
with the system 10, the selective call transceiver 20 can then,
either immediately or later, send to the communication

25 system 10 a signal requesting that the selective call
transceiver 20 enter a power saving state. The
communication system 10 then responds by sending to the
selective call transceiver 20 an acknowledgment signal,
indicating receipt of the request, and approval for the

30 selective call transceiver to enter the power saving state.
Upon receipt of the acknowledgment signal, the selective call



15 and received asynchronously. The specifications for a CDPD system
are set forth in Cellular D gital Packet Data | npl enent or Cui del i nes
publ i shed by CDPD Forum Inc., 1995, t he teachings of which are

i ncorporated herein by reference. The system 10 nmay al so be a
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syst ens may al so be used. Suffice it to say that the invention nay be
used with any type of RF conmunication systemthat comuni cates with
selective call transceivers that can benefit 25 frombeing put in a power
saving state or node. In the di scusgiDgn that follows, the invention is
di scussed in terns of an exenpl ary D system and a sel ect ive call
transcei ver t hat ,oper at es th such a.s sel ective
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PCT/ US96/ 17669 Saving state, 1t is incapable of receiving and decoding

S incoming messages. Consequently, during the power saving
interval the system 10 stores messages intended for the
selective call transceiver 20. When the power saving interval
ends, the selective call transceiver preferably detects the end
of its power saving interval and sends a signal to the

10 communications system 10 indicating that the selective call
transceiver's power saving state has ended, and that it is in a
fully active state in which it can receive and decode its
‘messages. The system 10 may then start sending any stored
messages to the selective call transceiver 20.

15 Preferably, the duration of the power saving interval
can be selected using the selective call transceiver 20.
Further, it is also preferable that the duration of the power
saving interval be variable so that the user of the selective
call transceiver may select either a short power saving

20 interval or a longer power saving interval. It will be
understood that selecting a long power saving interval will
increase the life of the battery in the selective call transceiver
at the expense of latency. Latency is the amount of time that
lapses between the receipt of a message by the system 10 and

25 its transmittal to the intended selective call transceiver. Thus,
if a long latency period is acceptable to the user, the user can
select a longer power saving interval. Conversely, if the user
requires a short latency, he will necessarily select a short
power saving interval. In some circumstances, the user may

30 elect not to put his selective call transceiver in a power saving
state so that his selective call transceiver can immediately
receive any urgent message.



4 selective call transceiver, it is desirable to periodically renove
(or substantially reduce) the power that is normally supplied to one
or.nore of those blocks. Thus, when the selective call transcei ver
goes into a power saving state, the current drain 5 on the battery wll
be reduced by _reduci ng the power consuned by one or no L anal

. bl ocks. (The&?wgng P whi ch the sel ecti vg cal | trané’gg{d\%‘?‘t’#ég in a
. power saving state is referred to herein as the power saving
“interval.) For exanpl e, sone of the receiving circuitry and the

. decoder may 10 be shut off or powered down, while still supplying

. sufficient power to the CPU and its clock so that the selective cal

- transceiver will automatically resunme ites fully active state when t he
* power saving interval has ended. In order to put a selective
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maximum duration is preferably made known to the selective
10 call transceivers by the system 10 sending a message to the
selective call transceivers advising them of the maximum
duration of the power saving interval that will be permitted.

While a user's selective call transceiver is in a power
saving state in which it is incapable of receiving and decoding

15 incoming messages, the user may decide that he or she needs
to place the selective call receiver in its active state
immediately, rather than waiting for the power saving
interval to automatically terminate. In the preferred
embodiment, the selective call transceiver may be manually

20 reset from the power saving state to its active state by
operation of the user.

Referring now to FIG. 2, there is shown a data packet of
the type that may be used in sending information from the
system 10 to a selective call transceiver, and from the

25 selective call transceiver back to the system 10. The
illustrated data packet 24 includes a header 26, an
information portion 28 and a trailer 30. The header 26
includes such information as the beginning of a message, the
source address, the destination address, sequence number,

30 routing information and billing information. The information
portion 28 includes a user message 32 and a power saving
message 34, The latter message is used by the system for




selective call transceiver 20 an acknow edgnent signal, I ndi cating
recei pt of the request, and approval for the 30 sel ective call

transceiver to enter the power saving state. Upon recei pt of the
acknow edgnent signal, the selective call WD 97/ 24003
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enters the power saving state and remains in that state for a selected .
power saving interval. Wil e the selective call transceiver is

in the power saving state, it is incapable of receiving and decoding .

5 incom ng nessages. Consequently, during the power saving I nt erval

the system 10 stores nessages intended foj the sel ective call

transcei ver 20. Wen the povver saving interval ends, the selective

cal |l transceiver ef er abl 1s th ower savi ng
interval and sen % éﬁl ‘?qiﬁ'elﬁa ﬁaﬂm}'?ﬁt Pgnti‘ B g
i ndi cating that tdm'aueheof mvpow&tlsavmg intezvalc that cthey mwesebam nghist at e

has ended, and thaimibh bf the data packet may also be used by the selective
call transceivers for indicating to the communication system
5 that they desire to enter a power saving state and the
duration of that state or interval.

Referring now to FIG. 3, there is shown an electrical
block diagram of the selective call transceiver 20. All the
blocks shown in FIG. 3 are conventional except for those

10 which specifically deal with setting and resetting the power
saving state, as will be described.

An antenna 36 is coupled to a diplexer (DIP) 38 in order
to connect the antenna either to a transmitter 40 or to a
receiver 42 in a conventional manner. The input of the

15 transmitter 40 and the output of the receiver 42 are coupled
to a link level controller 44. When the transceiver is in the
transmit mode, the link level controller 44 puts data packets
in a frame format for transmission by the transmitter 40.
When the transceiver 20 is in the receive mode, the opposite

20 operation takes place, i.e., the frame format is removed from
the incoming data packets.

The controller 44 is coupled to a packet
assembler/disassembler (PAD) 46 whose function, in the
transmit mode, is to attach the header and trailer to the

25 information packets and, in the receive mode, to disassemble
the headers and trailers from the information packets. A
processor or CPU 48 and a memory 50 are both connected to
the PAD 46. The memory 50, operating under control of the
CPU 48, receives and stores data packets that have been

30 disassembled by the PAD 46, Acting under the control of the
CPU 48, the memory 50 also stores the data packets in
reassembled form to form a message. Operating instructions



fully active state in which it can receive and decode its messages.

The system 10 may then start sending any stored . messages to the
selective call transceiver 20. 15 Preferably, the duration of the
power saving interval can be sel ected using the selective call

transcei ver Further, it is also preferable that thgcfysihdgs Of

Wogrzz

t he power |nterval be variable so that the user of the

sel ective call transceiver may sel ect either a short power saving 20
interval or a |onger power saving interval. It will be under st ood
that selecting a | ong power saving interval wll i ncrease the life of
the battery in the selective call transceiver at the expense of

| atency. Latency is the amount of tine 8hat | apses between the receipt
of a nessage by the system 10 and 25 its transmttal to the intended

sel ective cal| forashec€P{kare alsoistored in the mémony 158t endy panemory s

acceptable to t{f:; WSAS § &gﬁl%efhecé'?’ 48, select a Ionger power savi ng
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being directly coupled only to the CPU 48.
The block 52 includes a clock which conventionally
provides timing information for operation of the CPU 48,

10 When the transceiver 20 is in the receive mode, the block 54
decodes messages that are stored in the memory 50 and
couples those messages to a display, enunciator (not shown)
or any other type of output device via a data out port 56.
When the transceiver 20 is in the transmit mode, information

15 received via data input port 58 is buffered by the block 54
and properly coded or assembled, under control of the CPU
48, for storing in the memory 50 and subsequent assembly
and formatting into data packets which are transmitted by
the transmitter 40. The data in port 58 may receive data

20 from a keyboard, a computer, buttons located on the
transceiver 20, or from any other suitable input device.

The two blocks in FIG. 3 which are not conventional are
block 60 (Power Saving manual reset) and block 62 which is a
user control for selecting the duration of a power saving

25 interval for the transceiver 20. Both these blocks will be
explained in connection with the flow chart which is shown in
FIG. 4. This flow chart represents instructions that are stored
in the memory 50 for implementing the power saving aspects
of the transceiver's operation, and additionally reflect

30 programming stored in the system controller 16 (FIG. 1) for
controlling the operation of the communication system 10 in

WO



6 It wll be appreciated that placing selective call
transceivers in a power saving state has an effect on the operation of
t he conmuni cation system |f nany sel ective call transceivers are
selected to have relatively long power 5 saving intervals, the effect on
the system 1Gvowisddodde that it will be required to stor PCIVHE6/IMEEISageS
for later transm ssion. The operator of system 10 may, therefore,

el ect to set a maxi mum duration for power saving intervals. This

maxi mum duration is preferably nade known to the selective 10 cal |
transceivers by the system 10 sending a nessage to the sel ective call
transcei vers advising them of the maxi nug duration of the power saving
interval that will be permtted. While a user's selective call
transceiver is in a power . saving. state in which it js incapable of
recei vi ng and deSBH?%deS with, thei R9W, ss:,aé@%,"ﬁq{%“%e?‘t tBS sedestive t hat he
or she needs callo trdm3ceivehe sel ective call receiver in its active state
i medi ately, rather t bt i K e p 3 ' . i i erval to
automatically term na?g&,rﬂ?g t‘ﬁg fodr)epflgrjr%’qwsmiger%%gf’%gﬁt?ft & selective
cal | transcei ver PREFT pSAVIRE RROCGSS heginse uth & Statt ninspagtiens@di ng state to

its acti Vﬁ stsit e folfowed by)melaw&)rino'ivh]!dle the aselective call tranfdiwsr | NQ SOW to
FIG 2, there is t he: t used in
120, Bt 518 08 s 5 10

sendi ng i nformatiop m S - e cal
transcei ver, andPPFBmﬂﬁhEhc %locks shown in F

are fully powered so that
the selective call transceiver 20 is in its fully active state, i.e.,
capable of sending and/or receiving messages. This

10 registration may take place by the selective call transceiver
20 transmitting a conventional CDPD registration signal to the
communication system 10.

In the next step 68, the selective call transceiver (SCT)

20 receives from the system 10 an acknowledgment of the

15 registration signal sent in step 66, and an indication of the
maximum sleep time interval (power saving interval)
permitted by the system. This signal, received from the
communication system 10, may have the format shown in FIG.

2 in which the maximum power saving or sleep time interval

20 that the system will permit is included in the power saving
message 34. '

_ The next step 70 causes the selective call transceiver to
enter a fully active state in which it is ready for full
communication with the system 10. All functional blocks

25 shown in FIG. 3 are powered on. Of course, if the transceiver
reached step 70 via steps 66 and 68 (as it will on the first
pass through this program)., it will already have been in an
active state. Step 70 puts in an active state a transceiver
which reaches step 70 by a different route (from step 84).

30 At this point, it will be assumed that the user of the
selective call transceiver 20 wishes to place his transceiver in
the power saving state. Referring back to FIG. 3, this is



25 selective call transceiver back to the system 10. The il lustrated
data packet 24 includes a header 26, an I nformation portion 28 and a
trailer 30. The header 26 i ncl udes such information as the begi nning
of a nessage, the source address, the destination address, sequence

nunber, 30 “;qcy.} w,g information and billing information. pYaudebiifgkg™@t i ON
nc

portion 28 i udes a user nessage 32 and a power saving nessage 34.
The latter nmessage is used by the systemfor WO 97/ 24003

PCT/ US96/ 17669 7 inform ng the
selective call transceivers of the maxi mum duration of a power saving
interval that they may select. This portion of the data packet may

al so be used by the selective cal I11Qransceivers for indicating to the
comuni cati on system 5 that they desire to enter a power saving state

and the dugctiontplished t byt thet bloeko62i int ewhich .a user control, Sedwiri ng now
to FIG 3, therg yge sﬂa%“o?na eéo?ﬁirrﬁlbﬁﬁb or discretely rotatable knob 72,
is used to select a variable power saving interval: a minimum
power saving interval (which may be zero), a maximum
S power saving interval, or any interval in between. The
duration of the interval thus selected is conventionally coded
and coupled to the CPU 48 which stores it in the memory 50.

As discussed earlier, if the user selects the maximum

duration for the power saving interval, his transceiver 20 will

10 have a maximum battery life but will also have maximum
latency. Conversely, selection of the minimum power saving
interval will' extend battery life for a shorter period, but it
will also provide for shorter latency.

In response to the user selection of a power saving

15 interval, the CPU 48 now executes step 74 (FIG. 4). This
causes the transceiver 20 to transmit to the communication
system 10 a signal indicating that this particular selective call
transceiver 20 intends to enter a power saving state,
including the interval for which the transceiver 20 intends to

20 remain in that state. When the communication system 10
receives this signal, it stores in its memory (in the system
controller 16) an indication of the identity of the requesting
transceiver and the requested duration of its power saving
state. Then, according to the next step 76, the selective call

25 transceiver receives a power saving acknowledgment signal
from the system 10.

According to the next step 78, the selective call
transceiver enters the power saving state for a time interval
which is the minimum of either the maximum power saving

30 interval (sleep time) allowed by the system per step 68, or
the power saving interval selected by the user and
transmitted to the system in step 74. At this point, the



bl ock di agram of the selective call transceiver 20. Al the bl ocks
showmn-in FIG 3 are conventional except for those 10 whi ch specifically
deal with setting and resetting the power saving state, as will be
descri bed. An antenna 36 is coupled to:-a diplexer (DIP) 38 in
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receiver 42 in a conventional nmanner. The input of the 15 transmtter 40
and the output of the receiver 42 are coupled to a link |evel
controller 44. \When the transceiver is in the transmt node, the link
l evel controller 44 puts data packets in a frame format for :
transm ssion by the transmtter 40. 1Yven the transceiver 20 is in th
recei ve node, the opposite 20 operation takes place, i.e., the frane
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whose function, itransteiver 20 to cbes tamedooff, except foat thacGPLh48hdheler and
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processor or CPUS¥steghd 3igng r RO FHessages focthig pasticular { he paD 46.

The menory 505 opeleztivegcaibdreceivant until dfs power savifiPlUnéérval dmsi ves and
stores data pack f1at have been 30 di sassenbl ed by the PAD 46. Acting
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power saving timer has timed out, i.c., whether the power :
saving interval has ended. If the answer to that inquiry is

10 ‘'yes", the process proceeds to step 82 wherein the transceiver
20 sends a message to the system 10 indicating that the
transceiver is once again active and able to communicate with
the system. The CPU 48 now causes power to be applied to all
of the blocks shown in FIG, 3. If the system 10 receives the

15 message sent per step 82, it will send an acknowledgment
system back to the transceiver 20. In step 84, the transceiver
asks whether it received that acknowledgment from the
system. If the answer is "yes", the process returns back to
step 70, and the transceiver 20 enters a fully active state,

20 ready to communicate fully with the system 10 and receive
any messages that may have been stored during its power
saving interval. If the execution of step 84 resulted in a "no",
then the process returns back to step 66 to register again with
the system and follow through the rest of the illustrated

25 steps.

Referring back to step 80, if the power saving interval
had not elapsed, then the process would proceed to step 86 to
determine whether a manual reset had been activated. In
other words, has the user elected to manually reset the

30 transceiver 20 from its power saving state to its fully active
state. Referring briefly to FIG. 3, the block 60 is a user control

- ) (such as a push button) that the user may actuate in order to
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8 - for the CPU are also stored in the nenory 50 or in a nenory

which is integral to the CPU 48. Al so coupled to the CPU 48 is a

batt-ery 51, a cI ock and system timng block 52 and an 1/0 and source
code/ decoder 54 The battery 51 supplies power to CPU angiciﬁs,'gh%@he
functi onal WR&MW transcei ver, even though it is shown as bei ng
diréctly coupled only to the CPU 48. The bl ock 52 includes a
cl ock which conventionally provides timng information for operation
of the CPU 48. 10 Wen the transceiver 20 is in the receive node, the

bl ock 54 decodes nessages that are stored in the nmenory 50 and

coupl es those nessages to a display, enlciator (not shown) or any
ot her type of output device via a data out port 56. When t he

transceiver 20 itgrrhihald@hé’ @aRsGeiveTad ow'eﬂfsmwgismelit witLei ¥edhei a data
asserdl ed, undermsEbraFohonBleaef «8, tﬁezgan\*a&afb‘*fﬁiﬁ%é%“‘c%%dﬁ%smy 50
~and subsequent 4dbrongii gteps 80aand {8 mntili the ipewerdsewingaiteralni ch are
transmtted by ¢ gue&he()xf @li@rﬁthélehaﬂ@ ifTHee dsen eletty aot opstarethe ecei ve
data 20 fro? a aﬁ/ua resbt, Atite’ POSEHs ppolétewpsfrbﬁc @Ee%d gy" dﬁl@%tly to
step 82 in order for the transceiver 20 to send to the system a
message indicating that it is active.
From the foregoing description, it will be appreciated
that the invention provides for longer battery life for
10 selective call receivers and, significantly, allows the user to
choose the power saving that it right for him by trading
latency for battery life. These advantages are attained while
yet allowing the system operator to set the maximum
duration for a power saving interval so as not to unduly
15 burden the communication system.
Although the invention has been descnbed in terms of a
preferred embodiment, it will be obvious to those skilled in
the art that many alterations and modifications may be made
without departing from the invention. Accordingly, it is
20 intended that all such modifications and alterations be
considered as within the spirit and scope of the invention as
defined by the appended claims.

25



transcei ver 20, or fromany other suitable input device. The two
bl ocks*in FIG 3 which are not conventional are bl ock 60 (Power Savi ng
manual reset) and bl ock 62 which is a user control for selecting the

duration of a power saving 25 interval for the transceiver 20. Both these

bl ocks wi |1 bewo 972408 pl ai ned in 611 The fl ow chRCT/USHEITEES S
" shown in FIG 4. This flow fh’&ts SHEB'F @éérﬁ“!smi nstructions that are

st or ed in the menory 50 for |i npl eRERIACER t he power saving aspects
of the transceiver's operation, amd—addttionally reflect 30 progranmm ng
stored in the systemcontroller 16 (FIG 1) for controlling the
- operation of the communication system 10 1|3n V\D 97/ 24003
+ PCT/ US96/ 17669 ' _ connection
. with.the power saving operation of the selective mlm
" Referring nowto FIG 4, the inplenentation of the " ',rmmmﬂﬂm
process begins with a start instruction 64
: Claims:
5 1. For use with a communication system capable of

sending signals to, and receiving signals from, a selective call
transceiver, a method of establishing a power saving state
within the selective call transceiver, comprising:

a) establishing a communication link between the

10 selective call transceiver and the
' communication system;

b) sending from the selective call transceiver to
the communication system a signal requesting
that the selective call transceiver enter a power

15 saving state; -

¢) sending an acknowledgment signal from the
communication system to the selective call

transceiver in response to receipt of the signal
sent in step b); and

20 d) causing the selective call transceiver to enter
the power saving state.

2. A method as set forth in claim 1 wherein the power
saving state lasts for a selected power saving interval, and
including selecting a duration for the power saving interval at

25 the selective call transceiver.

3. A method as set forth in claim 2, further including
transmitting from the communication system to the selective
call transceiver a signal indicating a maximum duration for
the power saving interval.

30 4. A method as set forth in claim 1 wherein the power
. saving state lasts for an interval whose maximum duration is
. controlled by the communication system.

—_——
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5 followed by step 66 in which the selective call transceiver (SCT)

20 regi'sters with the comuni cation system 10. At this point, all the
bl ocks shown in FIG 3 are fully powered so that t he sel ective call
transceiver 20 is inits fully active state, i.e., capabl e of sending

[V onvent | e oipis®

em 10. _ In the

and/ or recei |Qﬁ ages. This 10
“sel ective cal ?gﬁ§§e|ver Aog
registration signal to the
next step 68, the selective call .

the system 10 an acknow edgnent of the 15 regi stratlon 5| -.
step 66, and an indication of the XI mum sl eep ti ne”l mﬂﬁl “ﬁ%m :

saving interval) permtted by the s dtem This si gha

“the comuni cati on system 10, nmay have the format shown |n FI G

~in which the maxi mum power saving or sleep tinme interval 20 that the
csystemwi ||l permt is included in the power saving message 34.

. The next step 70 causgs.the selective,call transcgeiver to enter a
fully active state |n§'\/\m‘c‘h ﬁefe‘ﬁ“é’er yranseerver | that is capahle,of AW wit h

the system 10. Altayf RRtuomahninlanohsWiﬁ: a sbmummnaﬁbxﬁsy@tm,e apower ed on.

ol on i T ?ﬂ*@&‘“&f%ﬁﬁ"“s{‘ﬁg JBOWEE Sy Salé' T RREDFRIBEITYC 00 L0
been in an allj ranseeiver, oo $yuts in an active state a transceiver
whi ch reaches step 70 by aa)llsétidingnto ithe! tconjfunicasionp sPsiem a0signal At

this point, it will be assurrﬁpdlh tihGt %ﬁ@fséiécﬁ@é? call tﬁ&%&g&ve cal |

transcei ver 20 wi shes to place & Bhscerv OWer savi ng
state. Referring back to FI cintgnd qﬁpsep@r a power saving state,

10 b) receiving an acknowledgment signal from the
communication system; and
‘¢) entering the power saving state.

6. A method as set forth in claim 5 :wherein the power
15 saving state has a duration that is variable, and including
using the selective call transceiver to select a duration for the
power saving state.

7. A method as set forth in claim 5 wherein the power

20 saving state lasts for a power saving interval, and further
including detecting the end of the power saving interval and
sending a signal to the communication system indicating that
the selective call transceiver's power saving state has ended.

25 8. A method as set forth in claim 7 including manually
re-setting the selective call transceiver from the power saving
state to an active state.

9. In a selective call transceiver that is capable of two-
30 way RF communication with a communication system, a
method of establishing a power saving state in the selective
call transceiver, comprising:

This Sheet Has Been Reli
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10 *  acconplished by the block 62 in which a user control, shown:
in.the formof a continuously or discretely rotatable knob 72, is used

to select a variable power saving i Lﬁn%i%g gé\éénm power saving
wer

i nterval (whi cvovapedo® zero), a nay sfvi ng i ntPETISPE17669 any
interval in between. The dur qti on B interVval thus selected is

conventional |l y coded and coupled to the CPU 48 which—stores it in the

menory 50. As di scussed earlier, if the user sel ' ]
duration for the power saving interval, his transceiver Zolmiﬂll@mmgm]
maxi mum battery life but will also have ngxi num | at enC¥.’ wselsy, =
sel ection of the m ni num power saving interval will extend battery

life for a shorter period, Rut_ it i Q. Dk ovi for_shorter
| at ency. In res n%eélfiﬂg ttﬂeﬂ'\@sgf'"@‘?lgegﬁl%h sg?teén p%\ﬁégn aving 15
interval, the CPU 48 now execimdigatinge ghat4 the-iselective Tallstransceiveruses t he
transceiver 20 to transmt toinrté}msc&mgﬂ@rcgt",@@er savin§>’§fa€énf39 £ signal
indicating that this particular Iseketive cal | . .
- user-selected power saving interval;
5 b) receiving an acknowledgment signal from the
communication system;
c) entering the power saving state;
d) detecting the end of the power saving interval;
and
10 e) sending a signal to the communication system
indicating that the selective call transceiver’s
_power saving state has ended.

10. A method as set forth in claim 9 including
15 manually re-setting the selective call transceiver from the
power saving state to an active state.

This Sheet Has Been Rerlaced




transcqi ver 20 intends to enter a power saving state, I ncl ud| ng ﬁ}%?éu -9
i nterval for which the transceiver 20 intends to 20 remain in that $T¥Pe.

When t he comruni cation system 10 receives this signal, it st or ecDRY
its nenory (in.the system - controller 16) an indication of A I\ dentity
of the requestin transcei ver and the requested duration A power
savi g state en, accorPRgNTEREEIAL IROERITRENZABON t he sel S8 ve cal |
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(57) Abstract

. A battery-powered selective call transceiver (20), operating in two-way communication with an RF communication system (10), can
be put in a power saving state. A user control (62) on the transceiver (20) allows a user to select the duration of a power saving interval.
The transceiver (20) sends to the communication system (10) a signal requesting that the transceiver enter a power saving state for the
selected interval. Upon receipt of an acknowledgment signal from the system, the transceiver enters the power saving state.




transcei ver's CPU 48 causes all functional blocks of the transcei ver

20 to be turned off except for the CPU 48, the menory 50 and the clock
and systemtimng block 52. The system 10 will now send no nessages to
this«particular 5 selective call receiver-until its power saving
interval has wo9nzachad. In the next step 80, the ¥AuSHE17669
det er m nes whet her a power saving timer has tined out, i.e., whether

t he power saving interval has ended. If the answer to that inquiry is
10 "yes", the process proceeds to step 82 wherein the transceiver 20
sends a nessage to the system 10 indicatiyg that the transceiver is
once again active and able to conmuni cate with the system The CPU 48
now causes power to be applied to all of the blocks shown in FIG 3.

If the system 10 receives the 15 nessage sent per step 82, it will send
an acknow edgnent system back to the transceiver 20. In step 84, the
transcei ver asks whether it received that acknow edgnent fromthe
system |If the answer is "yes", the process returns back to step 70,
and the transceiver 20 enters a fNy active state, ready to

communi cate fully with the system )0 and receive any nessages that

If the

pcess returns back
ow t hrough the
pack to step 80,

he process would
pt  had been
anual |y reset the
||y active

may have been stored during its savi ng
execution of step 84 resulted

to step 66 to register again wt

proceed to step 86 to
activated. In ot her
30 transceiver 20 from
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state. Referring briefly to FIG 3, the block 60 is a user control

(such as a push button) that the user may actuate in order to WO
97/ 24003 PCT/ US96/ 17669

12 . term nate the transceiver's power saving state at will. If the
user. has not egRrédmdoos0 use the manual reset, the process | 0ORSI/US9617669

t hr ough steps 80 and 86 until the power saving interval expires. On
theother hand, if the user elects to operate the 5 manual reset, the
process proceeds from step 86 directly to step 82 in order for the
transceiver 20 to send to the systema ssage indicating that it is
active. From t he foregoing desc?ﬁgfion, it wll be appreciated
that the invention provides for |onger battery life for 10 sel ective cal
receivers and, significantly, allows the user to choose the power
saving that it right for himby trading | atency for battery life.
These advantages are attained while yet allow ng the system operator
to set the maxi num

\
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duration for a power saving interval so as not to unduly 15 burden the
communi‘cati on system Al t hough the invention has been descr.i bed
in ternms of a preferred enbodinent, it will be obvious to those
skilled in the art that many alterations and nodifications nmay be nade
wi t hout departiwgoeaosthe i nvention. Accordingly, it is 20 pdoras9éeded hat
all such nodifications and alterations be considered as within the
spirit and scope of the invention as defined by the appended cl ai ns.
25 3/4 13 Cl ai ns:

1. For use with an asynchronous commuglcati on system t hat exchanges
information with a selective call t petqr by 5 transm ssions that
occur at randomintervals, a nethog eJt abl i shing a power saving
state.within the selective call Jci fer without |osing information
conpri si ng: a) establi i gcb comuni cation |ink between

t he
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sel ective call

b) sending fromthe sel ective call
conmmuni cati on system a signal
cal l. transcei ver enter a power
pr edet er m ned, wib97/24003

c) sending an acknow edgnent signal
systemto the selective call
recei'pt of the signal
causing the selecti

saving state; and
storing
transcei ver.

selecting a

25

transcei ver and the 10

&tr

conmuni cation system
t he
that the sel ecti
saving state for a
uni nterrupted power saving i ntRGTE896/17669
“fromthe
transcei ver

transceiver to
requesting

in response to

ve

communi cati on

sentgiygn step b) 20 d)
e _Ca transcei S Wr=YaT A=Y t he power
eSC'MREGi@TEﬁls pb saving interval,
-Fresage nthTHeSYSG'EM he I ective call
2. Ane p_in claim1 including

t|on for the power Ssgving |nterval at the selective

cal | transcei ver g 1) forth in claim 2,
further including tr nsﬁmﬁﬁg %AE%@WTE&E oh systemto the
sel ective call t r ansl BYGldIDIN TﬁlﬁMﬁMM%s&Eﬁﬁx mum duration f{
t he power saving intfrval. E INTERVAL
70\ SCT ENTERS
FULLY ACTIVE STATE
74
W SCT REQUESTS
PSMODE
- y
\ SCT GETS PS
ACK. FROM SYSTEM

3y

78
\\_| SCT ENTERS PS STATE FOR MIN (MAX. SYS.
PS INTERVAL, SCT PS INTERVAL)
80
NO
YES
YES MANUAL
RESET
82 ?
N
SCT SENDS MESSAGE TO

SYSTEM INDICATING IT IS ACTIVE

DID

YES NO

SCT RECEIVE ACK.

ROM SYSTEM
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14 . _ PTO2203Mt hod as set forth jn claim1l QGT 69}6%17669

saving state |asts for™n interval whose maxi mum dura

control l'ed by the communi cation system 5 _ EPENUQ ecﬁaluAY '97 !

call transceiver that is capable of two- way RF connunlcatlon with an
asynchr onous conmuni cati on system by trapgsm ssions that occur at
randomintervals, a nmet hod of establishtrg a power saving state i
selective call 10 transceiver, conpr|5|ng ﬂ' N
the conmuni cati piyigystem a si gnal I ndi cat i u Hﬂﬂ”imﬂw{uﬂl
sel ective call transceiver I ntends to enter *a power s

state for a predeterm ned, uninterrupted power saving 1 5
interval; t . 1. Fdii) UseC it Nfh %yﬁékf&iﬁx@d%ﬁﬂhummn fsymmhe
commruni cation s ste n povwer savi

state. 20 gxefidians, dnformatian (With & Heldcih SAhaPERPaS

savi ng i nt edval transmissiab$ etha&ndccml%draWM| imgetvedssed emethod oof |
o0 v 5 ESHBRPR SR U B SRR YRR e ena
of the power satrangcmteér withomid lesing rigfermation comprising:
a) establishing a communication link between the
_ selective call transceiver and the
10 - communication system;
b) sending from the selective call transceiver ‘to
the communication system a signal requesting -
that the selective call transceiver enter a power
saving state for a predetermined,
15 uninterrupted power saving interval;
c) sending an acknowledgment signal from the
communication system to the selective call
transceiver in response to receipt of the signal
sent in step b);
20 d) causing the selective call transceiver to enter
~ the power saving state; and
e) during the power saving interval, storing
messages intended for the selective call

transceiver.
25 ,

2. A method as set forth in claim 1 including selecting a
duration for the power saving interval at the selective call
transceiver.

30 3. A method as set forth in claim 2, further including

transmitting from the communication system to the selective call
transceiver a signal indicating a maximum duration for the
power saving interval. -
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5| gnal to the (Hiﬁ%ﬁﬂgi on system indicating that th -7:
transcei ver's po s ended. Hﬁﬁé
forth in claim?7, includin y 3 0 re-setting the i
transceiver from t ‘I ngiﬁé{i@ m

15

: stateto an aective state.

call transgeiver that is capable of two-
way RF conmuni ati on W t h an asynchronous co ni cation system by
transm ssions that occur at randomintervals, a 5 method of establi shi ng a

pover saving state if the saheat hy %ef%i-th in cl?ﬁﬁnic%%?émm

a) sending to the connunlcatlon syst ndi ca
sel ective cal | Savipgcstatelasts; doran dntqwar \&hq@e JOAKIMYBY

user-sel ected, gotitrdéléd UBY ethd Ovdthmunicationi §gsteni.er val ;
receiving an acknowl edgnent signal fromthe cormmuni cati on syst em

Cc) entering the power saving state;
5

at the
ésf or a

5. In a selective call transceiver that is capable of two-
way RF communication with an asynchronous communication
system by transmissions that occur at random intervals, a

_ method of establishing a power saving state in the selective call
10 transceiver, comprising:
a) sending to the communication system a signal
indicating that the selective call transceiver
intends to enter a power saving state for a
predetermined, uninterrupted power saving
15 interval; - :
'b) receiving an acknowledgment signal from the
communication system; and
c) entering the power saving state.

20 6. A method as set forth in claim 5 wherein the power
saving interval is variable, and including using the selective call
transceiver to select a duration for the power saving interval.

7. A method as set forth_in claim S further including
25 detecting the end of the power saving interval and sending a
- signal to the communication system indicating that the selective
call transceiver's power saving state has ended.

8. A method as set forth in claim 7, including manually

30 re-setting the selective call transceiver from the power saving
state to an active state.

AMENDED SHEET



/15/ . d) PTR220{@g the end of jfhe, power savi ng la?\ 69
e), sendl ng a signal to™ he conmuni cation system @ | tﬁu ,
sel ective call transceiver's power—saving state 3 Y Y,

10* A method as s&t forth in claln‘m i ncludi ng rranually re- setti-ng t he

sel ectlve cal | tran m‘“‘“\ﬂ“\‘ power salv$ ng state to an active
state. ﬂlm .

9. In a selective call transceiver that is capable of two-
way RF communiation with an asynchronous communication
system by transmissions that occur at random intervals, a

5 method of establishing a power saving state in the selective call
transceiver, compr1s1ng

a) sending to the communication system a signal
indicating that the selective call transceiver intends to enter a
10 power saving state for a user-selected, unmterrupted power
saving interval; '
b) receiving an acknowledgment signal from the
communication system,;
c) entering the power saving state;.
15 d) detecting the end of the power saving interval;
and : .
e) sending a signal to the communication system
indicating that the selective call transceiver's power saving state

has ended.
20 |
10. A method as set forth in claim 9 including manually
re-setting the selective call transceiver from the power saving
state to an active state. .
25
30
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