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5 I FIELD OF THE INVENTION

The present invention relates to radio communications. More par-
ticularly, the present invention relates to analog cellular radiotelephones.

10 IL DESCRIPTION OF THE RELATED ART

An analog cellular radiotelephone system uses numerous anten-
nas located thronighout a geographical region. Each antenna is typically
at the center of a cell that is divided into six 60° sectors. | Each sector has a
15 group of frequencies that are transmitted at low power in order to com-

- municate with the mobile or portable radiotelephones that are within the
sector. When the radiotelephone moves from one sector to another or from
one cell to another, the frequency being used is automatically switched, al-
lowing the telephone call to continue uninterrupted. This permits a radio-

20 telephone user to remain in contact with the cell’s base station and, there-
fore, the landline telephone system, any time the radiotelephone is within
range of a cellular radiotelephone system. | _

While operating in a cellular radiotelephone system, data messages
are continuously transmitted between the radiotelephone and the base sta-

95 tion. These messages include orders requesting the radiotelephone trans-

| ceiver to change transmit power level, to change channel assignment, to
release the call, or other similar requests. Some of these messages are
sent on the forward channel from the base station to the radiotelephone
and other messages are sent on the reverse channel from the radiotele-

30 phone to the base station.

. When the radiotelephone is powered up and has acquired the sys-

" tem and not handling a call it is considered to be in the idle state. While in
‘this state, the radiotelephone is waiting for user action or base station
orders. While idling, the radiotelephone continuously processes incoming

35 signaling messages from the base station. There are three types of signal-
ing messages: mobile station control messages, overhead messages, and
control filler messages. These messages are discussed in g'reater detail in
the Telecommunications Industry Association/Electronic Industries
Association Interim Specification - 95 (TIA/EIA IS-95).



sector. Wen the radi otel ephone noves fromone sector to another or from
one cell to another, the frequency being used is automatically sw tched,

al - WO 98M11586 t he tel ephone call to continue uninterrupPeRUSHII285Pernits a
radi o- 20 telephone user to remain i-neontact with the cell's base station
and, there- fore, the Iandl i ne tel ephone system any tinme the

radl ot el ephone_is wthin ge of a ce]lular, radiotel ephone system
Wi | e operati H?élei o, ﬂGQtP'EPP&rCOP&EF?ldPGF%%ﬁR)WebWEﬁﬁ ovrn thenforwayds are

tcont I ngﬁ ¢RhMnél 8516l &aest@lebheﬁgs it heaslies @meme trﬁlﬁldtﬁfee SE a- 25
ion. ese npssages ..ncl.ude, .orders.re i ot el ephone trans-
ceiver t@ Hﬁﬁg‘@°8ﬁ§d§ﬁ?{ %ﬁBWQP ?W@Pr?mggg etl ‘?@‘hment to
rel ease hlﬂmh I?a{ Itheaadecttblsp}mnef km\?:s ¢hatshe mé‘syageqfs me@:sieh fdfet:tmgeshar e
sent t he freomit he er ephone
and ot epaﬁggglaamaé&dr Zﬁ ?‘F\% @%ﬁ%ﬁé %%Fﬁé)%?ﬁstaﬁgq a{iﬂ%ﬁ’f gl e- 30
phone t omllme \Mhse agtignito rtake The fonnat\M'@rmtobelersiatloneioapmirmeSEgeovver ed up
dh d d
an a_s ?téds'ﬁ:m & \%ﬁs and%n PR dﬁ‘ﬁérd?ﬁrﬁelﬂg ®f %hfs’“td *nsep %Q%ez | dere

to beln tate tate, the ra S
wai ting Boe des@sse‘étmcﬂ?eete!bé%f@ﬂsuhmr%, sectlencﬁer'lé‘usmewgﬁcnamg, the

radi ot el @pR&IRE of BHEH WiHdS1 inldl Wed P ant NP SbMe iRStarfdedghlyWorgsSSages from

oo 1St o ol bR PERFreb i S Wor P RO Rttt i ghie L TR 1 o

nessagesis flgeSATreclongede. AVMENG iscihesarda codgrportion oftiw tadiotele- the

o

-

<

12'532?2'%%3 i BpH S Bhimbly FIT 1P gﬁ% fifeyiptitdeoiLocay @

MSG_TYPE is the message type field, ORDQ is the order quahﬁer field,
ORDER is the order field, and P is the parity field.

15 The overhead messages are transmitted to all radlotelephones in
the system. These messages inform the radmtelephone about system pa-
rameters and changes in system parameters The overhead messages are
transmitted every 0.8 seconds by the base station. System parameters, _
however, rarely change The format of an overhead message is illustrated

20 in FIGs. 3A and B. The different. fields of this message are discussed in
greater detail in 1S-95, section 3. This message consists of two words.

In this figure, DCC is the d1g1ta1 color code and SID1 i is part of the
system identification. EP is the extended protocol capablllty indicator,
AUTH is the authentication procedure support field, PCI is the dual mode

25 support field, NAWC is the number of addltlonal words coming, and OHD
is the overhead message type field. )

Control filler messages are ‘transmitted by the base station when no
other messages are being sent over the forward control channel. These
messages can be inserted between messages as well as between word

30 blocks of a multi-word message These messages are not used by the ra-
diotelephone while in the idle state. It is not necessary, therefore, for the
radiotelephone to process these ‘messages whlle in the idle state. The for-
mat of a control filler message is illustrated i in FIG. 4. The different ﬁelds
of this message are discussed in greater detail in IS-95, section 3.

8 ' In this figure, CMAC is the control mobile attenuatmn field. SDCC1
and 2 are the supplementary digital color codes WFOM is the wait for
overhead message field. |

An idling radiotelephone must process each of the above messages
while idling in order to determine if the mess'age'is meant for that partic-
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The preéent invention encompésses a method for handling mes-

10 sages in a radiotelephone. The radiotelephone has a processor and a fil-
ter. The messages are comprised of a first type of message and a second
type of message and are transmitted by a base station. The method begins
with the radiotelephone receiving a first signaling message from the base

“station. The filter determines the type of this first signaling message. If

15 the first signaling message is of the first type, the filter ignores this mes-
sage. If the first signaling message is of the second type, the filter routes
the first signaling message to the processor.

~ BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a flowchart of the ﬁltenng method of the present in-
vention.
FIGs. 2A and B show the format of a typ1ca1 mobile stat1on control
message.
25 FIGs. 3A and B show the format of a typ1cal overhead message.
FIG. 4 shows the format of a typical control filler message.

DETAILED DESCR]I’I_‘_ION OF THE PREFERRED EMBODIMENT

30 The method of the present invention is illustrated in FIG. 1. This
method provides. filtering of the incoming messages while the radiotele-
phone i is in the idle state. By filtering out the messages normally pro-
cessed by the radiotelephone’s main processor, the main processor can
remain in its sleep state, thereby conserving power. The filter only alerts

35 the processor to' messages requiring it’s attention.

The method begins with the main processor sending to the filter in-
‘formation regarding the radiotelephone’s MIN, roam status, and idle-
on/off indication. The roam status includes whether the radiotelephone is
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the radiotelephone is roaming, the carrier must transmit both MIN1 and
MIN2 to properly identify the radiotelephone. Therefore, the filter must
15 search for MIN2 in addition to MIN1. :
The idle-on/off indication tells the filter when the radmtelephone is
in an idle state. If the radiotelephone is not in the idle state, the main pro-
cessor handles the processing of received messages. In this case, the filter
is not needed. If the radiotelephone is in the idle state, the main processor
20 is in a low-power sleep state and the filter performs the pre-processing of
the received signali'ng'meSSages.: |
Referring to FIG. 1, when a message is received, the filter first de-
termines the meSSage type. This is accomplished by checkihg the T1T3 bits
of the word. If these bits are a binary ‘00’ (101), the message is a mobile
95 station control message with only Word 1 bemg sent.
If the roam status indicates that the radiotelephone is roammg
(102), the s1gna11.ng message does not need to be attended to by.the proces-
sor. In this case the message is discarded (103). If the roam status indi-
cates that the radiotelephone is not roammg (102), the filter next checks
30 the MIN1 field (104). If MIN1 does not contain the radiotelephone’s num-
ber, the message is not meant for this partlcular radiotelephone and is
discarded (1038). If MIN1 matches the radiotelephone’s number, the mes-
sage is intended for this partlcular radiotelephone and is forwarded to the
processor (106) for further processing in accordance with the message
If T1T; is a binary ‘01’ (110), the base station transmitted a two word
mobile station control meesage over the forward control channel. If this is
the case, the filter next checks the MIN1 field (111) of Word 1 for the
proper radiotelephone number. If the MIN1 field contents do not match
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control filler message (135 and 140). A control filler message is skipped

until a non-control filler message is received. If it is not a control filler

message or a second word of a mobile station control message the word is

- discarded (103).

10 If the word is a mobile station control message, the MIN2 field is
checked (114) to determine if the proper area code is present. If not, the
message is not meant for this particular radiotelephone and the message
is discarded (103). If the MIN2 field contents match up with the radiotele-
phone’s area code, the message was meant for this particular radiotele-

15 phone and the message is forwarded to the processor for further
processing (106). ' '

If the initially received message contains a binary ‘11’ in the T;Ts
field (120), the word is an overhead message. The filter next checks the
OHD field (121) of the received message to determine the type of overhead

20 message. If the OHD field contains a biné.ry ‘110’, the message is a system

. parameter overhead message. In this case, the message is sent to the pro-
cessor for further processing (106) since this word is required to update
the system parameters. If the OHD field contains anything else, the mes-
sage is not important and is discarded (103). '

25 If the T1T; field contains a binary ‘10’ (130), the message is out of
sequence (not the first word of a message) and is therefore not of impor-
tance to the processor. This message is discarded without further process-
ing (130).

' " In the above described filter, when a message is transmitted to the

30 processor for further processing, any well known interrupt scheme can be
used to wake up the processor. This can include a hardwired interrupt
line from the filter to the processor to bring the processor out of the sleep
state and read the received message. '

The operation of the filter of the present invention is enabled by the

. 35 processor upon entering the idle state. When the filter is enabled, it per-
forms the method of the present invention illustrated in FIG. 1. When the
filter signals the processor that a message has been received requiring
further processing, the filter is disabled to allow the processor to receive
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head messages also.

10 In an alternate embodiment, the filter can store the entire overhead
message. And compare the incoming overhead messages to the stored
message to detérmine 1f the message should be forwarded to the ‘
processor. -

It can be seen that the above described ﬁltenng method greatly de-

15 creases the time that __the processor has to be awake while the radiotele-
phone is in the idle state. By determining the types of messages received,
the filter can discard unneeded messages and forward the important
messages to the processor. Since the processor draws more power than
the filter, the filter actually conserves power.
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receiving a first 51gnahng message from the base station;
6 the filter determining the type of the first signaling message;
if the first signaling message is of the first type 1gnonng the first
8 signaling message; and
. if the first signaling message is of the second type, routing the first
10 signaling message to the processor.

2. A method for filtering signaling messages in a radiotele-
2 phone having a processor, a message filter, and an identity number, the
signaling messages being comprised of a necessary type and an unneces-
4 sary type and transmitted by a base station, the radiotelephone having a
plurality of modes including roam and idle, the method compnsmg the

6 steps of:
the processor communicating the plurality of modes to the message
8 filter; .
the radiotelephone receiving a first signaling message;
10 the filter determining the type of the first signaling message;

~ if the first signaling message is of the unnecessary type, ignoring
12 the first s1gnal1ng message; |
if the first signaling message is of the necessary type, the filter in-
14 terrupting the processor;
if the first signaling message is of the necessary type, the ﬁlter rout-
16 ing the first signaling message to the processor; and
. if the first signaling message is of the necessary type, the processor
18 performing an operation in response to the first signaling message.

3.  The method of claim 2 and further including the step of the
2 processor communicating the identity number to the filter.

4. A method for filtering signaling messages in a radiotele-
2 phone having a processor and a message ﬁlter, the processor having a
, sleep mode and a wake mode, the signaling messages being comprised of
4 a necessary type and an unnecessary type and transmitted by a base sta-
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5. A method for filtering signaling messages in a radiotele-
2 phone having a processor and a message filter, the processor having a
sleep mode and a wake mode, the signaling messages being comprised of
4 a necessary type and an unnecessary type and transmitted by a base sta-
tion, the radiotelephone having a plurality of operating modes mcludmg
6 roam and idle, the method comprising the steps of:
the processor communicating the plurahty of operatmg modes to
8 the message filter; :
the processor entenng the sleep mode; -
10 the radiotelephone receiving a first signaling message,
the filter determining the type of the first sxgnalmg message in re-
12 sponse to the plurality of operating modes
- if the first. s1gna]1ng message is of the unnecessary type, ignoring
14 the first signaling message;
if the first signaling message is of the necessary type, the filter
16 causing the processor to enter the wake mode,
if the first signaling message is of the necessary type, the processor .
18 disabling the filter; and _ |
* if the first signaling message is of the necessary type, the processor
20 performing an operation in response to the first signaling message.
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10 If the word is a nobile station control nessage, the MN2 field is
checked (114) to determne if the proper area code is present. If not, the
dressage WO PHISHeant for this particul ar radiotel ephone anBCTH89SBRSSage

is discarded (103). If the MN2 field contents match up with the radiotele-
phone's area code, the nessage was neant for this particular radiotele- 15
phone and the nessage is forwarded to the processor for further

processi ng (106). 0 f thelzmilally recei ved nessage contains a
binary "11' in the Tlerr]T[err] field (120), the word is an over head
message. The filter next checks the OHD field (121) of the received
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nmessage. In thi 8 S—PL-G cessor for

0 update t he
g~c| se, the nes-
If the T[err]T[err]

further proce55|ngF°,
system par amet grs=
sage is not i

field contains [gormar T0— (130, ¢t age ooty of sequence (nhot
the first word |of a ne e) and is t ereforéZnot of i{mpor - tance to

t he processor. |n|> T ge 15 drscargedmw er process- I ng
(130). fﬁﬁﬁaaqye descr|ned1ﬂlzﬁr mhen a nmessage i s
transmtted to tne 30 TOcCessor _tor _guarcner rocebbirg, any well known

I nterrupt sche can be used to ke up 1 e procegdsor. This can include
a hardw red i nterropt e fromrtie—fiter—totie"processor to bring

t he processor out of the sleep

FIG. 2A
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state and read the recei ved nessage. The operation.of the filter
of the present invention is enabled by the 35 processor upon entering the
4dl e statWOIgmEss6t he filter is enabled, it per- forns PoF/Uses/msds of the
present invention illustrated in FIG 1. Wen the filter signals the
processor that a nessage has been received requiring further

processing, the filter is disabled tH4al | ow t he processor to receive

WD 96/ 11556 PCT/ US95/ 12555
- 6- subsequent words. Wieny@Rppjocessor has received a full nessage,
It then re-enables the filter to continue the process of the present

I nventi on. S DT rred enpodl roceps of the present
i nvention Hﬁggwgtjﬁ m filteri ﬁg i’l Mead lessages P
transmttefd rromtne.Ir ; QApF statl on [Frrrertng e overtrepd nmessages
requires alnore conpl&x2™ " process. A so._ the dver head nessages are sent
at a sl owef
t he power Pk S g

Al ternate pnbodi ments SHM filter the pver- ead nessages al so.

EP
AUTH
PCI
NAWC
OHD =110
P 12

rate (0.8 pioct han thejregular ward rate (4p.3 nms) so that

fettor g hese i gible.

WIHRA =]

FIG. 3A
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“10 ' In an alternate enbodinent, the filter can store the entire

over head nmessage. And conpare the incom ng overhead nessages to the
+Stored WOMEKESSHe to determine if the nmessage shoul d be fBCWHSAR5850 t he
processor. It can be seen that the above described filtering
met hod greatly de- 15 creases the tine that the processor has to be awake
whil e the radiotele- phone is in the idle state. By determ ning the
types of nessages received, t he f4Mter can di scard unneeded nessages
and forward the inportant nmessages to the processor. Since the
processor draws nore power than the filter, the filter actually
conserves power. CLAI Ms:
INFORMATION ELEMENT | LENGTH (BITS)
TiTp =11 2
DCC 2
010111 6
CMAC 3
SDCC1 2
11 2
SDCC2 2
1 1
WFOM 1
1111 "4
OHD = 001. 3
P 12

FIG. 4



Ak 3 A method for handling nessages in a radiotel ephone ggi n% a .
processor and ‘a m'massages conprising a first ty L&C MENT RHEET

and a second tygﬂ h type of nmessage i ncludi ng a nessage

identifier fiel mamﬁﬁﬂ%ﬁﬁ;lng transmtted by g.base station, t he

met hod conprising the steps Tw -7- recei vi ngj _‘;%h§=Faa¢§;=h&;the
Sﬁg_a PEMENT SHEET !

radi o tel ephone, a signaling nessage fromthe base

determining, in the filter, the type of the received|sjgnaf}i age
respons@CLAIMSE he nessage identifier field of the re bé}?ds?]m%
nmessage; I f .the received signaling nessage is 0

type, ignoring the received signaling -message; and if the
recei veq si gnalj RRHIRSSAERdIR: Rlesdad® ReGARG clcpRshe Kttt J‘?roE&?orrﬁgea! ed

si gnal i ng message to the processor. 2. A nmethod tor filtering
si gnal i Mg messsgegecomprismgr & firsh typlecqfmoessage sandragsegonst type of anessage,aeach Ityper of and
an identity n - ' L S - S| a. .ne and
an ol Rline b MesSlel Mtk HB3°B05R-GRRP L PlbsRihATRREBlst B
nmessage themkthdd rgmprising Iegsteps oftlenti fier fiel d, the radiotel ephone having a
plurality of nodes.including.raamand.idle, the . nethod conpfi si t he

D ope of | CommuFebs g 1o &, dhdbs (o 1eISPHE: o HETIDR IS RECUB DY G55t he
filter; station; receiving, in the radiotel ephone,. a signaling nessage;

determining, in the filter, the type of the received. signaling nessage in
response to determining, in the filter, the type of the received signaling message in response to

the message identifier field of the received signaling message;

if the received signaling message is of the first type, ignoring the received signaling
message; and |

if the received signaling message is of the second type, routing the received signaling

message to the processor.

2. A method for filtering signaling messages in a radiotelephone having a processor,
a filter, and an identity number, the signaling messages comprising a necessary type and an
unnecessary type and transmitted by a base station, each type of message including a message
identifier field, the radiotelephone having a plurality of modes including roam and idle, the
method comprising the steps of: communicating the plurality of modes from the processor to
the filter;

receiving, in the radiotelephone, a signaling message;

determining, in the filter, the type of the received signaling message in response to
the message identifier field of the received message: .

if the received signaling message is of the unnecessary type, ignoring the received
signaling message; |

" if the received signaling message is of the necessary type, interrupting the processor

from the filter; _

if the received signaling message is of the necessary type, routing the received
signaling message from the filter to the processor; and

if the received signaling message is of the necessary type, performing, in the

processor, an operation in response to the received signaling message.



récei ved signaling nessage is of the unnecessary type oring t

R |1 77717 T A =

if the received signdlifg frestage i s of8 the necess
recei ved signaling nessage fromthe filter to the=prol
if the received signaling nessage is of the necessary type, per '
the  pricessorTheamethpd bAtlaian 2iand figrged vkiding thb etep @€ edrimtnisatihgathie identity
message. g The ma{h d of claim2 and further including
the step of c orfHmhet Afom fieiecespE A | eyf%"er- number fromthe processor
to the filter.

.Jth;: identifier field of th i ved : ﬂgp i
€ ‘MesSsage l.er el a oi e recelve nessage Mcﬁg’ENtTthEET

4. A method for filtering signaling messages in a radiotelephone having a processor and
a filter, the processor having a sleep mode and a wake mode, the signaling messages
comprising a necessary type and an unnecessary type and transmitted by a base station, each
type of message including a message identifier field, the radiotelephone having a plurality of
operating modes including roam and idle, the method comprising the steps of:

communicating the plurality of operating modes from the processor to the filter;

entering , in the processor, the sleep mode;

receiving, in the radiotelephone, a signaling message;

_ determining, in the filter, the type of the received signaling message in response to

the message identifier field of the received signaling message;

if the received signaling message is of the unnecessary type, ignoring the received
signaling message;

if the received signaling message is of the necessary type, causing the processor to
enter the wake mode by the filter;

if the received signaling message is of the necessary type, routing the received
signaling message from the filter to the processor; and

if the received signaling message is of the necessary type, performing, in the

processor, an operation in response to the received signaling message.

5. A method for filtering signaling messages in a radiotelephone having a processor and

a filter, the processor having a sleep mode and a wake mode, the signaling messages

comprising a necessary type and an unnecessary type and transmitted by a base station, each

type of message including a message identifier field, the radiotelephone having a plurality of

operating modes including roam and idle, the method comprising the steps of:
communicating the plurality of operating modes from the processor to the filter;
entering, in the processor, the sleep mode;

receiving, in the radiotelephone, a signaling message;



S A nethod for fi | tering signaling nessages in a radﬁﬂlﬂcemmm#m-

havi ng a processor_and a |Ite - the processor having a sleep nobde and

vvake node, theJﬂIE | |:| s conprising a neces =ty Be—gra—an
unnecessary ty by a base station, HaghPiAGEMOET ﬁﬁ@%ﬁ e

i ncluding a nessage identifi er f| el d, -t%he radi ot el eplfone havh w ity
of operating nodes including roam and idle, the neth d[)@’@ s&ﬂg e-sfieps

of : communi cating the plurality of operati ng=pggdes=ttrorm the
processor to t hdeterininigy, ;in the filter, the tgpy &ff the geceivied sighalingr messge0in, resgodss keep

node; .radi.ot Iephone a signaling nessage;

det er ni rdhsgressage f‘ﬁénjﬁ‘-‘?rl 5@# °flrt]lff'er gen IH% eSSy ed si gnhal i ng message in
response to thafgRsSEaGEd sigﬁmlhglrﬁéssafglqu df e driBedsfBfF iR ighbARR i@ cdPsS age;
if the recejved signaling nmessage is of the unnecessary type, ignoring the
recei veélgl?%meﬁijgﬁessage if the received signaling nmessage is
of the necessar Y, I t he
filter; IYﬂEl?Sﬂ% cel%gﬂgggégg |§§‘ﬁ%§§§g§ﬁ% Eﬁ§m. gﬁ%%%§g§¥§
type, r cuter e whice mdebyehb gitgnal i ng nessage fromthe filter to the
processor; and. . I f e_receive i ng_nessa i t he
necessary type,'f Hi?rrf%efvrﬁdrfég,na#lﬁg fiyesast Efc%s@%gece ﬁ‘VgBB?’a‘ﬁsragﬁ“% ﬁjeﬁjg?bg’xglée to
the receiry®ekos] gidal i ng nessage. 5. A et hod for filtering

signal ing nessages in rad ot el ephone havjng a processor and a fllter t he
processor havi rf te §1’°€E/ﬁ nBignaling, messagey is ﬁ%alée npqFESaLy YRS RS oﬁﬂg%ag‘b

processor, an operation in response to the received signaling message.
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59 Title: METHOD FOR POWER SAVING IN A CELLULAR RADIOTELEPHONE APPARATUS
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(S7) Abstract

The filter of the present invention pre-processes signaling messages transmitted by the base station while the radiotelephone is in
the idle mode. The radiotelephone informs the filter of the roam status and idle status and identity of the radiotelephone. The filter then
intercepts the incoming signaling messages while the processor is in the sleep mode conserving power. When the filter detects a message
requiring further processing by the processor, the filter interrupts the processor to process the message.




I f the received signaling nessage is of the necessary type,
filter by the processor,
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and
perform ng,

i'n the processor,
response to the received signaling nmessage.

di sabling the
I f the received signaling nessage is
an operation in
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