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to an MS, the ESME forwards the SMS message to a Message Center (MC) using a
Short Messaging Peer-to-Peer (SMPP)} Protocol. The MC of the originating MS
processes the SMS submit message. Upon receiving the SMS submit message, the MC
20 of the originating MS creates an SMS Teleservice Layer Deliver message to be sent to
the terminatihg MS. The SMS Teleservice Layer Deliver message includes a Message
Center Time Stamp. The Message Center Time Stamp is used by the terminating MS to
display the time that the message was sent by the originator.
Some problems exist with implementations of SMS in [S-41-based systems. MCs
25 do not all use the same format for the Message Center Time Stamp subparameter. MCs
of some service providers always set the Message Center Time Stamp to Coordinated
Universal Time (UTC) time (or Greenwich Mean Time or GMT), regardless of the current
or home time zone of the MS. Other service providers set the Message Center Time
Stamp to a time that represents the time in the home time zone of the originating MS. An
30 MS can typically be programmed to operate with a given service provider, and typicaliy
includes a field in non-volatile memory that indicates if the home MC uses UTC time or
home time. An MS uses this field in addition to the Message Center Time Stamp to
determine how o appropriately display the time.
If an originating MS assoclated with an MC using UTC time sends an SMS
35 message to a terminating MS associated with an MC using home time, the terminating
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time format used he subscriber's an ME cannot properly
sends an SMS message to another MS assocuated W|th an MC using home time in the
same time zone, the tlme stamp information is correctly displayed. With a backwards-
20  compatible solution, appropriate operation occurs when both a prior version MS operates
with an upgraded MC and a newer version MS operates with an MC that has not been
upgraded.
Cdma2000 also supports a Removable User Identity Module (R-UIM), as
described in standard 3GPP2 C.50023-0 version 4.0. An. R-UIM includes a
25 microprocessor and non-volatile memory. The R-UIM stores certain information
associated with a user in order to allow a user to easily switch between different Mobile
Equipment (ME), and can also be used to store SMS messages. Since it is unaware of
the type of time format used by the subscriber's home MC, an ME cannot properly
determine how to display the time of the SMS message. Thus, it is further desirable to
30 provide methods and apparatus for consistent SMS message time stamp formatting so
that the time of SMS messages stored on an R-UIM can be appropriately displayed when
the R-UIM is inserted into different MEs.

DISCLOSURE OF THE INVENTION
35 Methods and apparatus for providing consistency in Short Message Service
(SMS) timestamp formatting to disambiguate between displayed timestamps (UTC or
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determ ne how to display the time of the SM5 nessage. Thus, it is further
desirable to 30 provide nethods and apparatus for consistent SMS nessage
time stanp formatting so that the tine of SM5 nmessages stored on an RRU M
can be appropriately displayed when the R-UMis inserted into different
MEs. DI SCy@3uins63ks THE | NVENTI ON 35 Met hods and appargtrsafoesoopraovi di ng
consi stency in Short Message Service (SM5) tinestanp formatting to

di sanbi guat e bet ween di spl ayed tinmestanps (UTC or 2 WD 2004/ 056138

PCT/ CA2003/ 001947 non-UTC) are disclosed. In one illustrative exanple, a
met hod i mootfé€s arsetissioseaiginame SSiratine s xampe, iarealridiavaives receimiig aneSMS

commuil cahdQBuc I FYdngEd by’ Hhady¥ | %%E&{%Tdé\ﬂ% %@twmﬁs\ﬁﬁ&ﬁemé gigest anp

data for I'Versa non- UTC
format; dogpsege hasgtmners@mn mgn‘cmptt@amélcrordwﬂf%\émw&?'deﬁﬁé%‘T@beH“@%d%ﬁ UTC tine

5 format { sUtd gmst anp dat a
fornattedrgﬁzﬁ@tfﬁgn%'rlbgh ?&{r“rga%b%&gl ﬁgﬁﬁ;‘iﬁoﬂ%ﬁ]\?ﬂv@ {&ﬁﬁ&??%\e@am data to a

non- UPC t/ormat baserat abé{l@@ﬂfcéﬁén taat theiSHISi messags bas timepstanihetsiagaikddage has
timest a”ﬁhéj@’fr@fdn'aatt Pflin ngu@d‘cd%&t R tiRkianthta ©AUPNITE hﬂe ﬁi\@am@s&agﬁ to be

sent to the mobile co ni cation device. O her chniq i nv mobi | e
devi ce ugAdeengiication bablha s U@é?agﬁd@ﬁﬂ'ﬁ‘??a%@éiaéniﬁ’ﬁ ﬂﬁ@ 8 gored

i ndi cat Orcalignd BRDEMS WAbERgh &o'%dé&@ttb \ige @fobie chmhﬁaﬁbnnwlﬁceof Otmer at i on of
a hone rressag e center as one of ?‘,oor di n tedﬁ:@l v& rsal H‘E gUTC) node
P A RED

and & noMECOIRRETBIYe MediEECTRSLIaR Pl XFIeR RS Squ fhénts of

t hehplﬁ)e?%fﬂrecamﬁslc!atﬁﬁtrr]\l DBmBhyl \ﬁmﬂo}/y_ ipgicatios infwir?bt&ﬁbst@yp wayle aff cprabipi ef aonl vy, |
with reference to the attac i gur.e erein t rence nuneral s
e uscdi ThPrE S s gurad & (ot I A BRI MRes e, 01

bl ock di agamdf a first exenplary cdma2000 nobile station (M5); FIG 2 is
a bl ock diagram of a second exenplary cdma2000 M5; 20 FIG 3 shows an

exenpl ary system for sending an SM5 nessage fromone M5 to another Ms, or
from an BRIEF DESCBWH@NWS‘E@QREWINGQ (EMSE) to an M5, FIG 4 is an
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consi st envly, with Sfence to the attached figures, wherein the same reference numerals are

used in different figures to denote similar elements:
FIG. 1is a block diagram of a first exemplary cdma2000 mobile station (MS);
FIG. 2 is a block diagram of a second exemplary cdma2000 MS;
20 FIG. 3 shows an exemplary system for sending an SMS message from one MS o
another MS, or from an External Short Message Entity (EMSE) to an MS;
FIG. 4 is an ililustration of the format of an enhanced timestamp subparameter of

an SM3 message;
FIG. 5 is a flowchart for describing a method of providing consistency in SMS
25  message time stamp formatting (“time stamp disambiguation”) for mobile communication
devices;
FIG. 6 shows a flowchart which describes a method of setting a time in an SMS
message by an MS;
FIG. 7 is a flowchart of a method which may be used by a Message Center (MC)
30 to convert time stamps in SMS Teleservice Layer subparameters from one time stamp
format to another time stamp format; and
FIG. 8 is a more detailed schematic block diagram of a mobile station (MS} WhiCh

may be utilize and/or incorporate the techniques of the present application.



25 nessage tinme stanp formatting ("time stanp di sanbi guation”) for nobile
communi cation devices; FIG 6 shows a flowhart which describes a nethod
of setting a tinme in an SM5 nessage by an M5; FIG 7 is a flowhart of a
nmet hod whi ch nmay be' used by a Message Center (MC) 30 to convert tinme
stanps i nw@Moofekeservi ce Layer subparaneters from ongct/cAmosioanp for mat
to another tinme stanp format; and FIG 8 is a nore detailed schematic bl ock
di agram of a nobile station (M5) which may be utilize and/or incorporate
the techni ques of the present application. 3 WO 2004/ 056138
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and EMBES and,G_ 3 shows an exemplary system for sending an SMS message from one MS to
another MS, or from an External Short Message Entity (EMSE) to an MS. Over-the-air
communication between BS/MSCs and MSs can use cdma2000 air interface
20  specifications such as C.80001-0 v3.0, C.80002-0 v3.0, C.80003-0 v3.0, C.S0004-0
v3.0, and C.80005-0 v3.0. Communication between BS/MSCs and MCs and EMSEs and
MCs can use network specifications such as N.S0005.
In FIG. 3, originating MS 300 or ESME 330 sends an SMS Submit message to
originating BS/MSC 305. Originating BS/MSC 305 forwards the SMS Submit message {0
25 originating MC 310. Originating MC 310 then creates a Deliver message based upon the
. content of the SMS Submit message. Originating MC 310 then forwards the Deliver
message to Terminating MC 315. Terminating MC 315 then forwards the SMS Deliver
message to terminating BS/MSC 320. Terminating BS/MSC 320 then forwards the SMS
Deliver message to terminating MS 325.
30 When Criginating MC 310 creates the SMS Deliver message it adds a Message -
Center Time Stamp subparameter to the SMS Deliver message. If MC 310 uses
Coordinated Universal Time (UTC) format for the Message Center Time Stamp, it sets a
time rmodifier to indicate that UTC is used. For example, the OFFSET_SIGN and
UTC_TIME_OFFSET fields (see FIG. 4) may be set to zero. If MC 310 uses non-UTC
35 time format for the Message Center Time Stamp, it sets the time modifier field based




MCs can use network specifications such as N.S0005. In FIG 3, originating
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FIG. 4 is an illustration of the format of an enhanced time subparameter. The time
is contained in the DAY, HOURS, MINUTES, and SECONDS fields. The time may be in
either a UTC time format or a non-UTC time format. The enhancéd time subparameter
also includes the OFFSET_SIGN and UTC_TIME_OFFSET fields, which serve as a time
modifier. The recipient of the subparameter can use the time modifier to determine if the
fime is a UTC time or a non-UTC time. The OFFSET_SIGN and UTC_TIME_OFFSET
fields are both equal to zero if the time is a UTC time. The time modifier also gives an
offset that for non-UTC times allows the recipient to determine the UTC time from the
non-UTcC time.,

FIG. 5 is a flowchart for describing a method of providing consistency in SMS
message time stamp formatting (“time stamp disambiguation”) for mabile communication
devices. Beginning at a step 500, an MS receives an SMS message which originated
from another MS or an EMSE. The message may be an SMS Teleservice layer message
in accordance with 3GPP2 C.S80015-A. For example, the message may be an SMS
Deliver Message, an SMS Delivery Acknowledgment Message, or an SMS Read
Acknowledgment message. The message includes a Message Center Time Stamp
which indicates the time at which the SMS message was delivered. The message also
includes a time stamp modifier. This time stamp modifier could be an extension of the
Message Center Time Stamp, such as the OFFSET_SIGN and UTC_TIME_OFFSET
fields shown and described in relation to FIG. 4. The time stamp modifier could also be
included as a new subparameter in the SMS Teleservice layer message. Once received,
this SMS Teleservice Layer message may be stored elther in memory of the MS or its
associated R-UIM.



FIG 4 is an illustration of the format of an enhanced tine subparaneter.
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It geer aggggjugn@ht ‘fgln@bdtﬁj @mem;@p ttrﬁ(exﬁs atjjmet;,l\ige time tlesed b@onSJh(StﬁEel sarep viI ]cc:et e
ti ?/re 3t afffy rdfte[?(f e? g{ﬁm"f‘lcg &78 °R" Lé"ﬁge We@ga@@d&q?%r @ %d the M5
can det e SECOSINS feldyr od$E émbasedt. upqrarttchlar, the Mt theoks thleef)lé‘iﬁﬁi’aﬁéﬁf‘éter (e.qg.

i f SUBPA%RMA H@F#%Ewgh %qgal ttgel tth%§%%ctsmgglnun§ér biSq ARk REBSENt, but

I T SUBPAI e'tine's
represented by UTC_TIME_OFFSET from the non- UTC time to determine the UTC time.

If OFFSET_SIGN is equal to ‘0", the MS adds the number of quarter hours represented by
20 UTC_TIME_OFFSET fo the non-UTC time to determine the UTC time. As a result of step
515, the time stamp is in UTC format (step 522) and processing continues at step 530. J
At step 530, the MS converts UTC time to local time and displays i_t to the user.
The MS will know the local time zone (i.e. the time zone where the MS currently is) based
upon a setting in its memory. The MS can also use the local time offset provided in the
25  8ync Channel Message as an alternative. The MS converts the UTC time to the local
time based upon this setting. The MS may perform a table lookup to perform this
operation; a table such as Table 1 may be used. [f the MS's local time zone is Eastern
Standard Time (EST), for example, the MS converts UTC time to EST time by subtracting
five hours from UTC time. After converting to local time, the MS displays the newly
30 formaited time. -
If the time stamp modifier is not present as tested in previous step 505, at step
510 the MS determines the SMS time stamp “mode” to use for the message which does
not include a time stamp modifier. If the MS does not include an R-UIM, the MS checks
the value of a field in non-volatile memory to determine if the time stamp mode is UTC or
35 home time zone mode; one value of the field (e.g. 0) represents UTC mode and another
value of the field (e.g. 1) represents home time zone mode, If the MS does include an R-
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present). If the tinme stanp nodifier is included in an MC tine stanp
subparaneter, the MS can determne its presence based upon the inclusion
of the new appended fields in 10 the subparaneter. If the tinme stanp
nodifier is present, the M5 proceeds to step 515. At step 515 of FIG 5,
the M5 admpusiosydshesti nme in the nessage based upon thepcticAamostamp nodifier.
If the tinme stanp nodifier field indicates that the tine is in UTC fornat
(i.e. OFFSET_SIGN and UTC_TI ME_OFFSET fields are both equal to zero), no
adjustnment is needed. X herwise, the M5 adjusts the tinme based upon the

ti me stangiM.ire8ideieanings medtmﬂﬁ@ﬂwmoaeljfrg@ttbe RHelMomeUTE mayrdstdrminehe DAY,

HOURS, M f | | h
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subt r act sAerEtYRInYRG MSrcogd deven taiaihat m@@pﬁeééf@ﬂr@wdwawsﬁcrmmﬁsf@mSET from
the non- Ufgddsi mr?thls%ag@ttﬁ‘é m‘sr}ﬁa} B8ickd e kbARe prdvﬁde%glﬁgTaﬁlt@hllﬁM%HM to

0', the % adds .t he nunb of quarter.hours represented

by

UTC TIAVE ! @‘ﬁe‘l‘ml”?f’ tf‘ﬁémﬁéFﬁJW@q pased YreIine BRIVIFE IoMdepTae ﬁ;@”t'”lé@ga resul t
of tS_telo é_’-t:btﬁep 5i2b.6th§ M@cr%bmte b8 ifitd t;pﬁreﬁzsté%mheGssﬁntemoﬁn%%}nteadmmfmal@@ss: ng
cont i nues S e e converts i o |local tine
and di spl I I (i.

'5@5 SURBHPE fcitien i Sepizd et FMSHT SHEP mAtals 19t Fens S
the tinme same nwaer thehlee M&ecwnlrmpdoyedssa 28ag U timtD QoA 5B dridnGei MSi 'S
menory. The { g ZLJ‘}"?E [& Ioc; time offset provided in the 25 Sync
Channel I\?é%cf%%aoa?ep QF? ﬁié [3&%¢Fhe M5 converts the UTC time to the
| ocal 10 ti me bifdedresyibef thdtecisket it iprgrioud biep B0 Neiairhe Bmsninee :ttarhb mddeokup to
performt erati h as_ Tabl he M
Poca 11 i B g8, Aot Y GeXiant Bidine oR¥esdE a3 o i s
convert s st4n® where theoViE $Tocekdetolnfers TSt rAetcstaprﬁﬁS fhievdsS ltonmegs homentidECGot i me.

Af t e-r Coné/c%fﬁrh@gné 83%%% togﬁ%@sert PR M8 Wk BRbAYE Ié&??rﬂ@?@% i.80nd ghget ted

time the tinme st 'S not resent I N previous st ep
505, at §P@ﬁowhgmh€t M& wsummﬂémer@ém)tbhee@mnta peiting arils meroefp” AndMBse f or

the %Ssmﬁo%hwuﬂpﬁemﬂ% Nét's %}n'éqiiﬁeio Hg‘seﬁ Hﬂ? 'ﬁ%?dc ing i, & B&n M5 does

not include an R U checks e val u I'n non-vol atile
nenory t &ENer m“ﬁé’f’iﬁﬁ bceh%thﬂ ﬁé’a%%ﬁ’rﬁlahﬁi&c’fl? gnagmod!ne B@“%&f?@ ANEE’ zone

node; ON@ayy U&m%orﬁé"%tﬁér%i@rrﬁ&tog Eor é)?alﬁ{p?esetﬂésho%ctnﬁg%n@%u@”% her
val ue of thefle represents home 'ti me zone node. t he M5 does

i ncl ude &R‘eppined %96%@917 @1:3@1 lsoiweﬁ tharheny 9bava area goe (fPh%Xal‘(V@'%lé‘ﬂ%r ni nes
the tinme=spame Sm@stRrd move (MeTRskt M cdher WanaBi Tiftee[d8Te404 = Eastemn

20 Standard Time (EST)). Alternatively, the home time zone could be determined based
upon a table lookup of the MS’s home SID and or NID. If the MS has an R-UIM the MS
determines its home time zone based upon a setting in the R-UIM. This couid also be
either a variable from the R-UIM that directly maps to the home time zone or based upon
some other information from the R-UIM such as the subscriber's home area code or the

25 subscriber's home SID and or NID. The MS will know the local time zone (i.e. the time
zone where the MS is currently operating) based upon a setting in its memory.

In order to convert the home time to the local time, the MS can use a conversion
table such as Table 1 above. The MS can convert the home time to local time by looking
up the home time zone in the first column, adding the associated offset in the third

30 column fo the home time, then adding the offset in the second column that is associated
with the local time zone. After converting to local time, the MS displays the time. When
the MS converts a time to a local time, it also applies an offset for daylight savings time
for times of the year when daylight savings time is observed.

FIG. 6 shows a flowchart which describes a method of setting a time in an SMS

35  message by an MS. This procedure can be used, for example, when setting the Validity
Period — Absolute Subparameter or the Deferred Delivery Time Absolute Subparameter,
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this based upon the value of a newfield in the non-volatile nenory of the
R UM Alternatively, the M5 could have a table that naps service provider
nanes to tine stanp nodes. In this case, the M5 may retrieve the service
provi der name fromthe R-UMand 5 then determ ne the tine stanp node based
upon the saryug@&spgovi der nanme. Continuing at step 520r/chheyMmpichecks to
see if the tinme stanp node is the hone tine stanp node. |If the result of
the decision in step 520 is that the SM5 tine stanp node is not hone tine
stanp node, then the tine will be processed as UTC tine (step 522) and the
M5 pr oceetisiefitedst 86PB3C.$008§1A0 Uity Suliparansserd areldnhaficed iy theeaddlitionof t he

e st ais Yo B et REFIRTR, e hiBRen B bt B HEBRRNERER orlcfe |12 o
stanp whéreetindat tMEMS. oRreeetsing wostineps 628ep H05 whep tE2HS I@Wﬁ%@h@&%%r t s home
time to tl’ﬂ?%@mpt llr'lﬁ@e t%'me ‘Fdr?rPe ﬁ%a%ﬂahe{efhﬁ@%ém§%5es H&%‘Ic’l@e"é‘nlﬁ uliname the local

time zone I's current“ﬁ/ operatl ng) based
upon & sétd ldﬁ@tsfemthet@!umfmﬁeld Annavsroleslewinemenitio daternite 1 the tiBeAldds its home

tinme ZO”%OQ@?@%TG‘%P ofte§ Ct?%%tdte’ 5}% \}a'he' 5f5thé)ﬁ\9d (é@n‘@"} YeprdsBhe wayl d be

either a varia Ire time zone or g)ﬂ‘fed upon
some ot hgwdg ﬁﬂ@armqwalue Pothe é@één’ﬁp@ e1 nen@swﬁ’eomfp Hge Zefemedul 'athe

det er m négeshﬁasdé HPRIIR, t%@mse.défqmgymeq.heté?ﬁn;pm@a@h@mmﬁm wameanease (for
exanple, 415 = Pacific Standard Tinme (PST), = Central Staqr)}grd Ti me

(CST), 40y <deergipefis bryedragihe yalve b2 [esHsl in tﬂﬁ f‘@'ﬁ'ﬁ%i?‘i"?/&eg“’% %one tine
zone 1§OUR0U||Q1% xﬂ@ﬁr@hw% nn@mg hawp@ﬂab?e %@tbhﬁ)s![dé%éﬁar@\flddrmem%icstldmne SID
n

and or NI D has a erm ngls E e, ! Bme zone
based upétﬁmg o Hbthnsrpaﬁ%éhwaqw'df?ﬁ%v eclbrPa P SRR Mt RED 1 BFari bt o
f{gmthelyﬁﬂ lakhch\/{hbha%teﬂlmﬁsmbltnmeum&al o m@dhdﬂmsedtﬂam fhé BEvize pevider msed upon dsorre
other informafion fr such_as scr rea code or
the 25 subscrl d%nt' n@l En%r%ar%or 496, m-é}gp%é il ch%'%cwﬂﬁ?%cgl time
zone (i . eeczsndnmténmi)wm@me\M&rdenﬁﬁeeMhestheﬂmeet?ﬂmnoqﬁasdta hrogp)e ttsaasedl upon a
setti in it r cal tine,
t he ﬂ/ggcﬁtﬁmﬁsrﬁ i}eggﬁéé?sgﬁggd (t‘isal%'f gteé%%%a%atlingl e 1l %)ove %cﬁeh%éop

convert hdbme hmmtamprmodi&) themcthé tlmenretﬂaysubmrkmagr wdirbetthaé ah OITE l’dm@rﬁ"@zone in
the firsg, %é%%en a %‘i‘\fh?f%ﬁ {t%l?’dé’é{]&?%te gh rfatﬂ'tﬁéjs@@ fird uMm to

the home"ti Ime um that iIs
associ at stdmpwiada is the hlomealmetafﬂmp m@ﬁ@ theny ﬂW@ﬁln‘@th@rSUP@ﬁjaméfef wHDe €t ne, the

M5 di spl aysy % @tntnbgﬁp'}p gr{he %g%rd}f@e&%\é%btﬁ%a time to a local time, it also

applies an offtset aylight "'savings tinme for tinmes of the 1¥ear when
dayl Rght savi Iﬁ@@p[fjwethesmglgg@m@dhe tume entered by the user to UTC and sets the

time in the DAY, HOURS, MINUTES, and SECONDS fields of the subparameter. The
MS includes the time modifier fields in the subparameter and sets OFFSET_SIGN and
"UTC_TIME_OFFSET both to zero to indicate that the time is a UTC time. Processing
then ends. At step 620, the MS determines its home time zone. An MS without an R-

25 UIM determines its home time zone based upon a memory setting in its own memary.
This could be either a variable that directly maps to the home time zone or based upon
some other information. For example, the home time zone could be determined based
upon a table lookup of the phone's home area code (for example, 415 = Pacific Standard
Time or PST, 847 = Central Standard Time or CST, 404 = Eastern Standard Time or

30 EST). Alternatively, the home time zone could be determined based upon a table lookup
of the MS's home SID and or NID. If the MS has an R-UIM, it determines its home time
zone based upon a setting in the R-UIM, This may aiso be either a variable from the R-
UIM that directly maps to the home time zone or based upon some other information from
the R-UIM such as the subscriber's home area code or the subscriber's home SID and or

35 NID. After determining the home time zone at step 620, processing continues at step
825.



FIG 6 shows a flowchart which describes a nmethod of setting a tinme in an
SM5 35 nessage by an Ms. This procedure can be used, for exanple, when
setting the Validity Period - Absolute Subparaneter or the Deferred
Delivery Tine Absol ute Subparanmeter, 8 WD 2004/056138 PCT/ CA2003/001947
bot h def i Nea2004068G8P2 C. SO015- A. Bot h Subpar anet ers arereatmpaadi’by t he
addition of the tinme nodifier fields in FIG 4. The process begins at step
600, where the user enters the tinme at the MS. Processing continues at

step 605 where the identifies the SM5 tine node to use for the
subpar anet er . e’sltFtePﬁgsl\‘}@M§é§“Yﬁ5tP the e erdersd bW*@I"I@FPBﬁ@@“W@ PYERf i es t he
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and the M5 proceeds to st sion step 615 is
t hat t he Popsssipgrendsaftargieriy®e is the hone time stanp node, then the time in

the subpar a”ehﬁrup?‘#abéd Dl%se?a@é Ceﬁér ViR KnbWRdgd 8MAe %Uﬁeﬁtr&ﬁd\@n@raﬂﬁeeds to
step 620. 20 | e M5 converts the tine entere )é@the user to
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the sybpaiaptple tol BehvelBhé RAflcURemhet iBphiaiRipD e IUTEY tifnk Ards plobedshe
subpar anet er d sets OFFSET-SI GN and UTC_TI ME OFFSET both to zero to

i ndi cateaF‘F?éqmé?%e time is a UTC tine. Processing then ends. At step 620,
the MS deter wrmkeaeb;bisszyumfﬁéd@eluﬂ@ﬂ@ddsmlm@nwitdﬂmétd ane Rjtaﬁtoulnl\ﬂml@t erm nes

B e
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be deper g ofd,fRged
FIG. 7 is a flowchart of a method which may be used by a Message Center (MC)
to convert time stamps in SMS Teleservice Layer subparameters from one time stamp
format to another time stamp format. This procedure is performed only by MCs that
operate in a non-UTC time stamp mode. The procedure is used for pre-processing
25 messages received from other MCs immediately after reception and before performing
the existing message processing. The procedure is alsoc used for post-processing
messages to be sent to other MCs immediately before transmission and after the existing
message processing is performed.
At step 700 of FIG. 7, the procedure begins. In step 700 the MC determines the
30 SMS time stamp mode of the other MC. This may be determined for received messages
by examining the address from which the message was received, or for transmitted
messages by examining the address to which the message is to be transmitted. It is
contemplated that other ways of determining the tirne stamp mode of the other MC are
possible. The time stamp mode (UTC or non-UTC) is then fetched based upon a table
35 lookup of the address, After the MC determines the time stamp mode of the other MC,
processing continues at decision step 705.
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upon a table | ookup of the phone's honme area code (for exanple, 415 =
Pacific Standard Tine or PST, 847 = Central Standard Tinme or CST, 404 =
Eastern Standard Time or 30 EST). Alternatively, the hone tinme zone could
be determ ned based upon a table | ookup of the MS's home SID and or N D.
If the MoSwamoamsBsU M it determnes its hone tinme eponesAbasedoypon a
setting in the RUM This may also be either a variable fromthe R- UM
that directly maps to the hone tinme zone or based upon sone ot her
information from the R U M such as the subscriber's hone area code or the
subscri ber' s AtaiseisiSh Bteprrds ahe BR ibbridfiesvhetherdied eunezi MCnges the saocedintd me zone

t st t st 2 6
pCT] Crbot 7B, T Re et s vie e 2o i, BT ot e BRS¢ he
user to Tdve It theethienMCheeus difftrenttonesteinpenczietberaprdceseing cottiaued atestém t he DAY,
HClJRS uT S fi f ' inth
RS, MR gy SRS o 83, nd U HARRY b i 1 e
subpas amemag@asmdheu pome titne zhoevef ¢rienddCZo e hameotirakezoneosfditd ofiet Me 6 nessage

oo Bl Cithotiflo ARECLID Afrbihohll firid 5heR2RRH RO RFndRehdRdy, HIRIVD TmY USe

Table 1 10 determ ne how to se TI VE OFFSET fi el ds
shown i niransBlesdthe Time NBnpsOENS itePwniierieotirae gpmeetoztbaetien MGie hpnedimecol urm and

finds t r ' ot t ondi n
entry | Efq[ ﬁg@% ﬁﬁ% sr]g rr%@éafg\és 'tcgbé {Fﬁwshméddar’v@oglg&gbéf&e the rﬁﬁ(s}%ﬁfag no! gl f

t he cor r&spenemitgd erﬁOF yecewecﬂ messages.dihe A droses &eplas tSTaWPS e thes set s
OFFSRT_ShfdY M©s HBme nmezoN@toS:%to'ichﬁneruh@z%F%%&ved Mebfidbs bidmsdifidie absol ute

val ue of the correspondin entr |n the third cgl um. Proce55| ends
after sti@psgds COAHGVF?H@F@ @g,lr%rnqrgq:eswm T%W%%W@F@eo t he

current MECrial e ddfninkd s exwaﬁ@ thdsed ag&n ¥esreldoned 6teé prichecuedeesd by MSs
as described. jn rel ati on

in the sUBpA eYhichy gnd h% fﬁ??&a%?so%résaydpﬁsedaétéﬁrcgnt%g‘f)%?e%ﬁﬁrt the time
pr evi ousdtyerdastabdd ed dseimiting fheakstee dimel ranesuditid #1Csf arel gbsgiblee Bjtere) to an
SM5  nmessa t he anmount er information that can be sent
in the 5&’%&8“ Oﬁée%ﬁgu%’fz SINAGRENEPS attsg%lnnl gues that do not add a tine
modi fier fielsd sltmyTtIEthutmmltmadatas all 20 tian timk tsammast invibe TeleGervigeilayer f | owchart
of a mtrﬁé)s%a\g’\@%rom onhé Yormaet 159 Oﬂ?(% formwFséoax’gece%th%sséglggthe MC translates
the fime stamps from UTC format to non-UTC format using the home time zone. The
received messages are modified to use the converted time stamps before further
20 processing. For messages o be transmitied, the MC franslates the time stamps from
non-UTC format using the home time zone to UTC format. The messages o be
transmitted are modified to use the converted time stamps before being transmitted.
Processing then continues at step 715 where messages fo be transmitted are -
transmitted, or where processing on received messages continues. In order for MSs
25 having R-UIMs to properly display messages whose time stamps have been transiated
according to the procedure shown in FIG. 7, it is important that the MS be able to
determine the time stamp mode (UTC or non-UTC) based upon infermation in the R-UIM
and also to be able to determine the home time'zone'for non-UTC operation. The
procedure in FIG. 5 can be used to properly display messages in this scenario, though it
30 should be noted that the result of decision step 505 would always be negative and thus
step 515 would not be used since the time modifier would not be present. Likewise, in
order for MSs having R-UIMs to properly transmit messages whose time stamps are to be
translated according to the procedure shown in FIG. 7, it is important that the MS be able
to determine the time stamp mode (UTC or non-UTC) based upon information in the R-
35 UIM and also to be able to determine the home time zone for non-UTC operation. The
procedure in-FIG. 6 can be used to properly transmit messages in th-is scenario with slight
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to convert tinme stanps in SMS Tel eservi ce Layer subparaneters fromone tine
stanp format to another tinme stanp format. This procedure is perforned
only by MCs that operate in a non-UTC tine stanp node. The procedure is
used for pre-processing 25 nessages received fromother MCs i medi ately
after recemicomsannd before performing the existing meesagmoponeessi ng. The
procedure is also used for post-processing nessages to be sent to other
MCs i mredi ately before transm ssion and after the existing nessage
processing is perforned. At step 700 of FIG 7, the procedure begins. In

st ep 700mbtigcatitd.ddhermodifzatidnnie FIG0S Si/Bhat ithmee tisie anqaiifieo dendfaddbe totheer MC.
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ti me zormtdnoaidamentn diderd BilfrHo@dbsGillates ¢l B 13psshgaso@ssngodidiieed to use

the vesthb S ackdfR ShATREASpEPRE) 470 85 BLEEARRIIR PR BB AUET CPER”

phone nifieldesfsompiuntcationyBhietpartishiac tesigndoffthe romticihative ssbgysterap &l wildr essed;
o e WLSIRLAE L ke GEHATRL BARCR IGhES hE\Q0cL e el e zones
cont i nuepergte. StospxamBe, MS 800 may include a communication subsystem 811 designed to
operate within the cdma2000™ network.
20 Network access requirements will also vary depending upon the type of network
819. A GPRS MS requires a Subscriber Identity Module (SiM) card in order to operate on
a GPRS network. A CDMA MS requires a Removable User Identity Module (R-UiM}) or
configurable non-volatile memoary in order to operate on CDMA as well as other access
networks in case of hybrid mode operation,
25 When required network registration or activation procedures have been
completed, MS 800 may send and receive communication sighals over the network 819.
Signals received by antenna 816 through communication network 819 are input to
receiver 812, which may perform such common receiver functions as signal amplification,
frequency down conversion, filtering, channel selection and the like, and in the example
30 system shown in FiG. 8, analog fo digital ('A/D) conversion. A/D conversion of a received
signal allows more complex communication functions such as demodulation and
deceding to be performed in the DSP 820. In a simitar manner, signals to be transmitted
are processed, including modulation and encoding for example, by DSP 820 and input to
transmitter 814 for digital to analog conversion, frequency up conversion, filtering,
35 amplification and transmission over the communication network 819 via antenna 818.
DSP 820 not only processes communication signals, but also provides for receiver and
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At step 710 the MC translates all of the tine stanps in the Tel eservice
Layer nessage fromone format to the other format. For received nessages,
the MC translates the tinme stanps from UTC fornmat to non-UTC fornmat using
the hone tinme zone. The received nessages are nodified to use the
convert edwig aeyBt 3PS before further 20 processing. Ferroepsa@es’to be
transmtted, the MC translates the tinme stanps from non-UTC format using
the hone tinme zone to UTC format. The nmessages to be transmtted are
nodified to use the converted tinme stanps before being transmtted.

Processi ngraghmwﬂ O RlS@Rbles I Raltb pparo commaAgsintsirkls if rassven t ted ar e
transmtte

t d
For WBs BESaNAFPIGTRE U RS DB ey G LB, PYALGs SUCT NGt (e ot ampe.
have beeggbritans Inglieteriaca DEPERot.o the pr ocedure shown in FIG 7, it is
i tant that .t VB, b bl determ t ti, C
N S REE DBt FEET e Py B8 T B RIP USRS ©
det er g nepdritmnhdribe tdevies, z@mmrfﬁmieaﬁmrﬁdd&i@ne,pmiaﬁih@mt Ickist datpr aclevhivee in FI G
5 can be ed e a n h t 30
shout d b Tgeuer et R ertraRiol, CHAARERTeh Sl R D Ay Sl oty
negat i vesdthalsa hissactsswigpluBids deeint utispsterbe sucheas the display a2, tfiaﬁl@mmm | er woul d

t b d I
o D8R ool BB R 10l COLPRAIBNR (i ABmamRet Y
pr ocedur @r@hqwi i830FIk@ybagrd i 833, sswa@h@r t83ht roi@phaense 51\3@ be dwrigange
det
€ e g&:ﬂgvﬁfn 53'35% sﬁfb@y{@enﬂ%g fl tothern&H@lcgE%sﬁ%%%dgéhBFHHy H@i@fa'f@%ﬁ' on in

t he al so eterm ne t'he honme tinme zone for
non- UTC p@tat i on. The procedure in FIG 6 can be used to properly

transmt Nesshpes o @u%s;?s‘t‘e%barsh@mﬁ/\ﬂnﬁ hejgl 'Eghlkrform d@@nm&éﬁ@ﬁ@m
PCT/ CA2003/ 001947 m)dl fication. The nodificatjon t 6.1s.that the

time modiUPFiens.| ¥neieRs aibak guRsySeme m%@é‘%{@é rgsjagnt’ soﬁgnaewr Bngiangi | ed

Chemt'ﬂot@ﬂa!?fé@w@'s@ﬁéﬁf@r@f s@ e?ﬁ@ a?d%Zl\@dVd‘Eipﬂld? E{myfor beanuilé, Inhayee | nf "

connecti on w ec ue (0] e resen P | Ca on re era Yy

SO e vaig Toi Peth el S AP E R e Rifoie Pt medet 2bn et o

conmuni Ct@érisﬁﬂihs@ﬁpﬁbi ki dohrsunicorB Adwpike bed ab\ln@ehil‘@ai‘siehthﬂanct@patsuth az ao )

communi cate with other conputer systens on the Internet. Depending on the
il o ek IS

exact f rovided, the wireless device nmay be referred to as a
dat a nessagi ru‘.@pecmkng egstera sbfvmrsvasedigges m:cmpnd:creeskceéi%’e“rprmrablym&d:@ a

cel lular, Egrlsgi% SIS ON I mneerrslosr?gbcp%h?c%%a} hbbh@Be aFedd-&) fRmohNt €r net

20 (ROM)or similar storage element (not shown). Those skilled in the art will appreciate that
the operating éystem, specific device applications, or parts thereof, may be temporarily
loaded into a volatile memory such as RAM 826. Received communication signals may

also be stored in RAM 826,
As shown, flash memory 824 can be segregated into different areas for both
25 computer programs 858 and program data storage 850, 852, 854 and 856. These
different storage types indicate that each program can allocate a portion of flash memory
824 for their own data storage requirements, Microprocessor 838, in addition to its
operating system functions, preferably enables execution of software applications on the
MS. A predetermined set of applications that control basic operations, including at least
30 data and voice communication applications for example, will normally be installed on MS
800 during manufacturing. A preferred software application may be a personal
information manager (PIM) application having the ability to organize and manage data
items relating to the user of the MS such as, but not fimited to, e-mail, calendar events,
voice mails, appointments, and task items. Naturally, one or more memory stores would
35 be available on the MS to facilitate storage of PIM data items. Such PIM application
would preferably have the ability to send and receive data items, via the wireless network
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10 appliance, or a data conmunication device, as exanples. Wwere M5 800 is
enabl ed for two-way communi cation, it will incorporate a comrunication
subsystem 811, including both a receiver 812 and a transnmitter 814, as

wel | as associ ated conmponents such as one or nore, preferably enbedded or

i nternal, wot@Rids el enents 816 and 818; | ocal oscil | gd0@f 5063087813, and a
processi ng nodul e 15 such as a digital signal processor (DSP) 820, As w |
be apparent to those skilled in the field of comunications, the
particul ar design of the communication subsystem 811 will be dependent

upon t heggonmin] g?’etférfé'a a%gnt' %éMMmmgtemteﬁl@var@eseamgatyem@@btw operat e.

For exarrpl e, de a communi cati 0 ubs em@él designed to
operat e szsmt:wmzecdh@n@dww@ow ntBe wWHirKess2 e fef ége ulfreitents will

al so vargdepaary raataulm &:b@dtdf%s@fataewmrakhosat&nptﬁea;e&nwsFuabpn res a
Subscri ber Identity

r.to n
net wor k. aPRIGEHREE MRy ?é‘hﬁ? C@Q %O%R’Eﬁ/yﬁl éé)raggrgpg H’grﬂe %&%Lﬁ% au(@argplv’ or
Coﬂf 'QUVIK@'s@oéQﬁ&n\&Baéénlademm Béhbrltlrahgdgbmh'gnzoaﬁ@nasebayateﬁlm ersangel | as |
ot her access ks in case rid node n,require
net wor k }1egi Sé‘tt?bi‘? F%tﬁy%?mapétzl o Inéﬁp%f%@dﬁ?r g tﬁ‘g%@%{)égé]n or é%fe% ed, Ms 800
may senmo@%iat:@@wr@@ocmmfcaatecmnbrsmygnarmcrmmesscn@sﬂeﬁumﬂemw in Signal s
recei ved b nte 6.t hrou e Kk ut to
recei ver p§ %ﬁ”%ﬂ‘aﬁ%\\/ "Eé%SSgBP%&E%CE'SH%HQ%%QQ\%E rﬁj%??al%{)?gdvgg si gnal
anmplifi carthinced onfdeeie dameiiordo wommonveiosraated functiensi agboteh&whekandde.ect i on and
the || keg cargdwm%uE%Bﬁxa%ﬁE aﬁor?éome?sy%a%@e?&(ﬂ'mc r'%nle@e f&cts&%u%th& digi tal

(A rst-on ersion’of a recei ve ignal allows nore conpl ex
comuni m:bhﬁmﬂnblamﬂnsmesmdi@ F@ﬁomﬁn@mmﬁ%ﬁ%\%d decodi ng to be perforned

in the DSP 8397'5 dhd Bl %@Jn B & receRel @%h@ stueh E@attéﬁﬂﬁ%égte@ wedl €

processed, inc i'ng nodul ation and encoding for exa a/ r[PS 820 and
i nput t cpagedanslndd viébe@rarepsad ki e F@PW@C%W&ISBBSYE@H\/% 1s"i"’lﬂ‘rfn WieHGency up

conversi p‘?éf@rl [ tHera BN RSdighal v @utpthie
conmuni cﬁief gﬁdcﬁ%gr B:ﬂﬂ Wh%ﬁ ag%tfgﬁ%gegigé%gs DSP 82 ncﬁ?&% @éj esses

conmiini dhe idisplay |8§%§Ir§ite'ﬁﬁiﬂ\’ehﬂ @@ﬂpﬁ%\yﬁ‘dé@ fyicer 28ei A &FC:
2004/ 056138 Jr{obE CARE RSO Q@ erﬁélﬂﬂéﬁh@és&br @)@Iﬁidemusm&ﬂfe leoyhopt @32t he gai ns
applied to comunication signals in receiver 1121 (han E&e 814 may
Do adaptHURl  EBIRAEHI P BTPIAD ARBURe ESh i BRSO PR ey
i mpl enendopfinktdn DR 8#0display 822 and possibly an auxiliary /O device 828. Such
composed items may then be transmitted over a communication network through the
20  communication subsystem 811.
~ For voice communications, overall operation of MS 800 is similar, except that
received signé]s would preferably be output toa speaker 834 and signals for transmission
would be generated by a microphone 836. Alternative voice or audio /O subsystems,
such as a voice message recording subsystem, may also be implemented on MS 800.
25 Although voice or audio signal dutput is preferably accomplished primarily through the
speaker 834, display 822 may also be used to provide an indication of the identity of a
calling party, the duration of a voice call, or other voice call related information for
example.
Serial port 830 in FIG. 8, would normally be implemented in a personal digital
30 assistant (PDA)-type MS for which synchronization with a user's desktop computer {(not
shown) may be desirable, but is an optional device component. Such a port 830 would
enable a user to set preferences through an external device or software application and
would extend the capabilities of MS 800 by providing for information or software
downloads to MS 800 other than through a wireless communication network. The
35 alternate download path 'may for example be used to load an encryption key onto the

14



M5 800 preferably includes a m croprocessor 838 which controls the overall
5 operation of the device. Conmmunication functions, including at | east data
and voice comunications, are performed through comuni cati on subsystem
811. Mcroprocessor 838 also interacts with further device subsystens such
as the di s ayyB8ds flash nmenory 824, random access penpawotaiy 826,
auxiliary input/output (1/0O subsystens 828, serial port 830, keyboard
832, speaker 834, mcrophone 836, a short-range 10 comuni cati ons subsystem
840 and any ot her device subsystens generally designated as 842. Sone of

t he subsystientrosgioadiréan afd Bus Beliplle Bod tm&ieﬁmnmn&@@ﬂ totiereby ghalte s$Afct i ons,

wher eas ther 0%%%}6%%% may provide "resident” or on-device functions.

Not abl y, %6 Csubsys ens, such as keyboard 832 and display 822; for

exanpl e, ey GtsedEomedcations Bidishstensiiti wiah 2818 ShOTLERIP FURBENIGNEIS such as

ent er | ngg@bs&&éﬁw T SSAfRe Qﬁtionéllr @tﬂﬁﬁﬂn@ﬁt’ fbﬂicﬁ’vrﬁéy JrvRIEMHI GoRinhditalét wor k,  and

devi ce-r ERL” fufct| ons ul ator or task lis %eratl ng
syst em sbétiveen MSEIE@nd iffeteat wstgrr@mr@@@g%wh%@e%ﬂw@f:%ﬁsaw%’eé Bed in a

persiste %vn%ﬁ%r@?r Sdm leaﬁ’le sh@s?gtemrrﬂa \BRGudeVdN iﬁﬁbf@@d@dtd&érﬁﬁsmw read-only

menory, I'mlar storage elenent (not Sho%—@% g stkllled in
the art oirdults zaner é@ﬂmnéﬂtﬁhait a Rl At SRy M i Brog &i'Ce

app i cat L sy ioR ik Sl S@bieq BerheariRimpEar i |y ~loaded into a volatile
menory suc

. Recei ved conmuni cati on si gna %‘%@r al o.}Pe stored
R 326, ASeleagleeriie 2L AR SR o pes Bt auseRY ReBPRRHY or ont
areasy f op papth 25 conputer prograns 858 and program data storage 850, 852,
854 and 856. These di ffe ent ndl cat gram can
Sl ocate o ol CRmgienst dar. sy g aurans L Blob R e anshe
requi r enpRESage MSeRaRr GSSH Oim@ddnp | fmrraattthg i {QITCt wri hen-Ug@er forri mpbis/st em
functions ef erabl y enabl es . ex t a b n the
VB A pr SBURARRGeLEE B G rRadt S8 ERRTe SREe” By EO 0ol e
i ncl udl n@cammgemsSMSOmel@*age amtelndeli ime aconiigncanaminicatiap sleviesit idemEyinGr

exa W}’q\‘%tb? %Eﬁ&i@ S{B%ﬁsgge aﬂss ey gﬂb&ﬂa MRnailn €46 fo‘]‘%té@@:“veﬁ"ﬁi k9. A

pr ef ?re I"on may personal rmati on manager (PIM
appl i cat {LbFC)Hawiahgr mdmdi'ﬁbfdrmatycmrwemngétmtzmséﬂﬁw daindge thatdC PreEde rel ati ng

to the user. ofrcldi® Hgﬁneﬁ%ggaoa&l arpHEﬂtﬂ%tloh tﬁﬂtttl?éjsﬂng m@s‘sgﬁé has fiRdstatRkar events,

voi ce mafl’s, “appol nt ment s, tural one or ﬁre menor y
stores \/\datbtﬂ)rmstt&ﬁen Mf%brreatoiﬁlﬂm@@ omvarbthe ﬁ@??tﬁ’f“ﬁtdéfas@@r@ﬂéj % M dat a

items.  Speha M aBPLA fRhifR%on that the SMS message has timestamp data in the non-
20 UTC format; and causing the SMS message to be sent to the mobile communication

device.
Other techniques involve mobile device usage of a removable user identity

“module (R-UIM) which has a stored indicator in memory which is indicative of a
timestamp mode of operation of a home message center as one of a coordinated

25 universal time (UTC) mode and a non-UTC mode. A mobile station (MS) includes the
removable user identity module in its mobile equiprﬁent (ME) which includes an R-UiM
interface which interfaces with the R-UIM; a processor; and a visual display coupled to
the probessor. The processor of the ME is operative to receive a Short Message Service
(SMS) message having timestamp data; convert the timestamp data from a Coordinated

30 Universal Time (UTC) format to a non-UTC format when the stored indicator in the R-UIM
indicates that the timestamp data has the UTC fdrmat; and cause the visual display to
display the timestamp. The stored indicator may be a dedicated timestamp mode
indicator or, alternatively, an identification of a service provider tha‘_c is associated with a
particutar timestamp mode of operation, for example,

35 Even another technique of providing consistency in Short Message Service (SMS})
message timestamp formatting for mobile communication devices comprises receiving, at
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woul d preferably have the ability to send and receive data itens, via the
wreless network 13 WO 2004/056138 PCT/ CA2003/001947 819. In a preferred
enbodi ment, the PIMdata itens are seanlessly integrated, synchronized and
updated, via the wireless network 819, with the M5 user's correspondi ng
dat a itenwslhpyeeiz®r associated with. a host conputer psyghsoramt her
applications may al so be | oaded onto the M5 800 through the network 819, an
auxiliary 5 I/ 0O subsystem 828, serial port 830, short-range conmunications
subsystem 840 or any other suitable subsystem 842, and installed by a user

in the Rél\ﬂgﬁ%isseg@rc@fﬁt@m 2hl sve mestgaérgevgémg' %&pafag{eieeré,rm_tleﬁawl)qfftm
execution t m c rocessor ¢ uc exibility_in i cation

Thotal | aprGRrR B EbERE RIRR R aRLITYS e p HEeRET Ch e B Ry  de
enhancedfrom-afrsti theestamclormdiso acesdninestanpfomedtatiad fifst iokstamg foreat bot h.  For
exanpl e, 10 ,secur 0 ni.cati.on i.cations . enabl e el ectronic

commer ce B r?%t ?%ﬁ@nagtﬁm{vwg@lt Jr'gjﬁc@lw $ ﬁaﬁir?eaiseqoﬁﬁlglgétﬁngﬁfgmag Iiict tﬁ)eer f or med
usi ngs t heorWBT80Or. vite varsalatTae SMSuEssakei roay hedent feom ecabhiledstatiognala such as a
text mes , ge downl oad will be processed by the comrunication
subsyst e?ng%ﬁiﬂ%ﬁ%%?ﬁgﬂtggt o the mcroprocessor 838, -which preferably
further proceBwesbtlsedaseitedyexd shaatd appendedt putbotioehs théhalisgdealy 822, or
al ternat] : ! evice 0 al so
conpose %P(e{)? gé‘tiob gar@ qgtgg%éda{',g %érzg%r%rir%s\églg'es OF ' @x%ﬁnlg{neﬁgu%lpﬁg&t %ffefé%ieyboar d
832, whilteratioss, predifisetidrisyand vetatishe tcethalppHisnanembadikeyid withelit geparting

t el ephon@st W& ckSY Btk addilcatig@Ni Unction with the di splay 822 and possi bly an
auxiliary 1/0 gei\?éi/ce S%éé).rlcaslg@h conposed itens may then be transmtted over
a communi cation network through the 20 communication subsystem 811. For

VOi Ce COoMmuSTRAAL APPLICRENRY! operation of M5 800 is simlar, except that
recei ved si gnF woul d preferably be OUE\EM to a spe%gggr 834 and signal s

I's
for transni ssirgRresgBUMNENERN igdhesiest e Fhey MessaceroprieeMB §es2 9% nat i ve voi ce
or audio I/0O subsystens, such as a voice nessage recordi ng subsystem may
al so be inmplenented on M5 800. 25 Although voice or audio signal output is
preferably acconplished primarily through the speaker 834, display 822 may
al so be used to provide an indication of the identity of a calling party,
the duration of a voice call, or other voice call related information for
exanple. Serial port 830 in FIG 8, would normally be inplenented in a
personal digital
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30 assistant (PDA)-type MS for which synchronization with a user's desktop
conputer (not shown) nay be desirable, but is an optional device
conponent. Such a port 830 would enable a user to set preferences through
an external device or software application and would extend the

capabi | i t weso@fosMBes 800 by providing for information opcyoifowmioers? downl oads
to M5 800 other than through a w rel ess communi cati on network. The 35

al ternate downl oad path may for exanple be used to | oad an encryption key
onto the 14 WO 2004/ 056138 PCT/ CA2003/ 001947 device through a direct and
thus reliable and trusted connection to thereby enable secure device
conmmuni cation. Q her conmuni cati ohspesdixsdst ens 840, such as a short-range
comuni cations subsystem is a further optional conponent which nmay

provi de f bet ween M5 800 and different systens or

o2 SRR Yo B
devi ces, 1 f r?gggﬂ % 20 | | y be simlar devices. For exanple, the
subsyst eﬂ‘h@l@@ss%M Ochfeh Y% RBmb HdpdfAbtd AVyqR iAdhehed SHA G messageg cuits and

conponents or Bl .uet oot hTM _comruni cati on_nodul e to provi de

conmuni cé?ritffﬁmvﬁ Wessapeoraler yThe hiaspass (Spiar dirge ﬁ’i@ﬂ’%@@?ﬁf@?et@ﬁéﬁs&(}%nt portion
of exenplcswingiaadaigisfodpstiments are provided for in Appendix 10 A bel ow.
Fi nal Comments. Thus, nethods and apparatus for providing consistency in
Short Message Service (SI\/B) timestanp formatti ng (UTC or nori-UTC) for
nobi |l e conmuni cation uv.uus ar-e—ei-set-osed—i ﬁ +Hustratiye exanpl e,
met hod invol ves recei an SM5 nmessage i nt gk f(b’ﬁs)a nobi |

communi cati on devi ce; i wretter—t As tinmestanp
data formatted in Coorigﬁﬁg?‘gém |'1r§;|psal Ti me ?UTC) format or hon-UTC
format; converting th ata fromtheguTCTormat to A non- UTC
tinme for mat based on dﬁblbggﬁ%\@f?@gtl on t hat trg SM5 nessage hap tinestanp
data formatted in the/\Earformat; failing to ¢gnvert the tinestanp data to
a non-UTC tine fornat_based on an identification that the SMS nessage has
timestanp data in the|MENTEO UTC format; and ¢8using the SMS nessage to be
sent to the nobile communication device Qher techni gues_i.nvpl ve nobile
devi ce usage of a renpPall e user identity moddl e (R— Ul M whi ch has a

11%

stored indicator in nmegrery—wi-eh—s—ra-eat+-ve—-ofF—a—trestarp node of
operation of a hone ma%’@&’&é center as one of - 8coor di nat ed

MINUTES 8

SECONDS | 8

OFFSET_SIGN 1

UTC_TIME_OFFSET 6

RESERVED 1

Note: all date and time fields contain two 4-bit BCD numbers
giving the decimal value of the field. For example, if the year
is 1896, the YEAR field contains “10010110".

- SUBPARAMETER_ID - Subparameter identifier.
This field shall be set to ‘00000011",
10 SUBPARAM_LEN - Subparameter length.
This field shall be set to ‘00000111,
YEAR | - Current year .

This field shall be set to the current year , in the range 00-99.
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25 universal time (UTC) node and a non-UTC node. A nobile station (M)

i ncludes the renovable user identity nodule in its nobile equipnent (NE)
which includes an RRU M interface which interfaces with the RUM a
processor; and a visual display coupled to the processor. The processor of
the ME i swapmifdseie to receive a Short Message Servi cecr/CSMmcommssage

havi ng ti nestanp data; convert the tinmestanp data froma Coordi nated 30
Universal Tinme (UTC) format to a non-UTC fornmat when the stored indicator
inthe RUM indicates that the tinmestanp data has the UTC format; and
cause the vi sWINIH spl ay to- di splregnttioetht.i nest anp. The stored indicator
may be a dedicated tinestanp node indicator or, altematively, an

i denti fi daisifield sbill be satwihe euperd wiodibr, irt tharangs tasoci ated with a particul ar
ti mestanp node of operation, for exanple. 35 Even another technique of
provi di ng conBA¥tency in Shert MysangdaySemande. (SMS) nessage tinestanp
formatting for nobile communication devices conprises receiving, at 15 WO
2004/ 056788 fipdshathboset fobe garent daf ¢fitka e sage center, an SMS message

havi n% subpar aneters, at |east one of the subparaneters including a

ti mesfanp; andO8&Sverting the tifw&rhiirof the subparaneter froma first
ti nmesta a second tinesta format., The first tinestanp fornmat

faor 0
may be QBP%P*H%%@#W%%&W@WW%w”% 2988 %t%Re second tinestanp format may

be 5 non-UTC,  or vice versa. The, SM5 nessage may be sent froma nobile
station or a M@&ﬁ message cent¥feNt FEeShove- descri bed, and here-to

appended,rhigqxlgg(g' nts,setga];théEl?r[q%ﬁﬁ%e%eingt[%?!’ai,pﬁ%tﬂi-eﬁ%n are intended to be

exanpl es ‘onl'y. 056 fect alterations,

nodi fi cations riations to pcul ar enbodi ments w t hout
departi ng 1031?(?@%@% scope of (?%?%“Q%%Fb%au on. | NDUSTRI AL APPLI CABI LI TY

The ppeseRt fl i } [ i{lﬂ) sage Service (SMS) nessagi ng.
Lo wd 50007 SRR h! deky @%B@%@%%ﬁ% %%h SO2@1.‘5.4 Message Center Time
Stanp The Mesgpae=-fogyptRr Tinme Stanp gyRpafigireter may be included with SM5
nessages sent from a Message Center. The ssage Center Tinme Stanp

subpar angtirtintasiamP8iven by the DAY, HOURS, MINUTES, and SECONDS fields represents
a UTC time, this field shall be set to ‘0". If the time stamp given by the DAY, HOURS,
MINUTES, and SECONDS fields does not represent a UTC time, this field shall be set as

15 follows:

This field shall be set to ‘0" if UTC time can be determinéd by adding the offset in the

UTC_TIME_OFFSET field to the time given by the DAY, HOURS, MINUTES, and

SECONDS fields. This field shall be set to "1’ if UTC time can be determined by

subtracting the offset in the UTC_TIME_OFFSET field to the time given by the DAY,
20 HOURS, MINUTES, and SECONDS fieids.

UTC_TIME_OFFSET - UTC time offset

If the time stamp given by the DAY, HOURS, MINUTES, and SECONDS fields represents

a UTC time, this field shall be set to ‘000000 If the time stamp given by the DAY,

HOURS, MINUTES, and SECONDS fields does not represent a UTC time, this field shall
25 be sef as follows:

This field shall be set to the difference ih units of guarter hours between the time given by
the DAY, HOURS, MINUTES, and SECONDS fields and the UTC time.

RESERVED - Reserved .
This field shall be set to 0",

30
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5 followng fixed-length format: Field Length (bits) SUBPARAMETER ID 8
SUBPARAM LEN 8 YEAR 8 MONTH 8 DAY 8 HOURS 8 M NUTES 8 SECONDS 8
OFFSET-SIGN 1 UTC TIME_OFFSET 6 RESERVED 1 Note: all date and tinme
fields contain two 4-bit BCD nunbers giving the decimal value of the
field. FowoesaumRkgs if the year 1is 1996, the YEAR figdflcK£Rnid@ing
'10010110'. SUBPARAMETER ID - Subparaneter identifier. This field shall be
set to '00000011'. 10 SUBPARAM LEN - Subparameter length. This field shall
be set to '00000111'. YEAR - Current year . This field shall be set to the
current yeanalidity PBGod anesoi@e- 99. 17 WO 2004/ 056138 PCT/ CA2003/ 001947
MONTH Current nonth . This field shall be set to the current nonth , in the
range 1- Tz ValigiyyPerioguibeeitte geljpasmaigsindicates trifiesnegsageicastitie be set to the
current H@éfsaﬁé ek it P gt llRShe m@s@a@@@homb’é discaTr!iEcﬁf ddt@bierddabl be set
to the curre hour , |ntahe range 0-23 - CQurrent mnutes . This
field shipdegwal@® to the current ninutes , |n the range 0-59.

5  The Validity Period - Absolute subparameter has the following fixed-length format:

Field Length {bits)
SUBPARAMETER _ID 8
SUBPARAM_LEN 8
YEAR 8
MONTH 8
DAY 8
HOURS 8
MINUTES 8
SECONDS 8
OFFSET_SIGN 1
| UTC_TIME_OFFSET 6
RESERVED 1 | |
Note: all date and time fields contain two 4-bit BCD numbers
giving the decimal value of the field. For example, if the year
is 1996, the YEAR field contains “10010110".

SUBPARAMETER__ED - Subparameter identifier,
This field shall be set to ‘00.000100’.
SUBPARAM_LEN - Subparameter length.
10  This field shall be set to ‘00000111".
YEAR . Expiration year.
This field shall be set to the expiration year, in the range 00-99.
MONTH - Expiration month.

This field shall be set to the expiration month, in the range 1-12.
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SECONDS - Current seconds . to This field shall be set to the current
seconds , in the range 0-59. OFFSET_SIGN - O fset sign. If the tinme stanp
gi ven by the DAY, HOURS, M NUTES, and SECONDS fields represents a UIC
time, this field shall be set to '0'. If the tine stanp given by the DAY,
HOURS, MuydUlERscand SECONDS fi el ds does not represenpcpchibtadoydie, this
field shall be set as 15 follows: This field shall be set to '0" if UTC
time can be determ ned by adding the offset in the UTC TIME OFFSET field
to the tinme given by the DAY, HOURS, M NUTES, and SECONDS fields. This

field shall bgaget to '1' if UTGhirdRnGaloPRodst erm ned by subtracting the
offset in the UTC TIME OFFSET field to the tinme given by the DAY, 20

HOURS, Mrivt/iiEidsharst ssECONDSkplrxt@indy oldRembnME OFFSET - UTC tine offset, |f
the tinme stanp given by the DAY, HOURS, M NUTES, and SECONDS fi el ds

represents aHQIURStine, this fi déxgirsalhbube set to ' 000000'. If the tine
stanp given by the DAY, HOURS, M NUTES, and SECONDS fi el ds does not

r epr esentThiaficld €hall beeset hhsexpiratiod hebrain the 2gbe-23et as fol l ows: This field
shall be set to the difference in units of quarter hours between the tine
gi vens by t heVlBAWESHOURS, M NUTEBpiratiod ndit@®&NDS fi el ds and the UTC ti ne.
RESERVED - Reserved . This field shall be 'set to '0'. 30 18 WD 2004/ 056138
PCT/ CA20033 (eid st begetiodheerpirationynimées, dndthe rngel0ci%e The Validity Period -
Absol ut e subparanmeter indicates to the nessage center the nmessage
expiration tiSRCOMPEer whi ch t hExpiEsioagecosddul d be di scarded if not

del i verﬁﬂl_to the destination. 5 The Validity Period - Absolute
subpar anBtefelghallibgsetig tegpirfion sgends dnijeraiesdet:  Fiel d Length (bits)

SUBPARAMETER _é l_[% S%Tﬂgllél?\llz’ARAM_L EN i 8 Offset sign.

10 [f the time stamp given by the DAY, HOURS, MINUTES, and SECONDS fields represents
a UTC time, this field shall be set to ‘0". If the time stamp given by the DAY, HOURS,
MINUTES, and SECONDS fieids does not represent a UTC time, this field shall be set as

follows:

This field shall be set to ‘0" if UTC time can be determined by adding the offset in the

15 UTC_TIME_OFFSET field fo the time given by the DAY, HOURS, MINUTES, and
SECONDS fields.  This field shall bé set to 1" if UTC time can be determined by
subtracting the offset in the UTC,_TIME“OF[-‘SET field to the time given by the DAY,
HOURS, MINUTES, and SECONDS fields.

" UTC_TIME_OFFSET - UTC time offset .

20 If the time stamp given by the DAY, HOURS, MINUTES, and SECONDS fields represents
a UTC time, this field shall be set to ‘000000". If the time stamp given by the DAY,
HOURS, MINUTES, and SECONDS fields does not represent a UTC time, this field shall '

be set as follows:

This field shall be set fo the difference in units of quarter hours between the time given by
25 the DAY, HOURS, MINUTES, and SECONDS fields and the UTC time.

RESERVED - Reserved .

This field shall be set to '@,

30 When performing computations with the value of the fleld YEAR, the value should be
converted to the full year in the range 1996-2095 by adding 1900 if the value is between
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YEAR 8 MONTH 8 DAY 8 HOURS 8 M NUTES 8 SECONDS 8 OFFSET SIGN 1
UTC TIME OFFSET 6 RESERVED 1 Note: all date and tinme fields contain two
4-bit BCD nunbers giving the decinmal value of the field. For exanple, if
the year is 1996, the YEAR field contains '10010110'. SUBPARAMETER ID -
Subpar anetwerwigeaisfier, This field shall be set to' RONORKLOHN1947
SUBPARAM LEN - Subparaneter length. 10 This field shall be set to
' 00000111'. YEAR - Expiration year. This field shall be set to the
expiration year, in the range 00-99. MONTH - Expiration nonth. This field
3 BSLJ 652%3ampgw ?grxgag% g?wbmﬁn?momha valu@ ist ﬂrmm(rj@earﬂi% Qﬂinc!uﬁ%;w., ol

z piration day of nonth. is fie
shal | be&%g]ouﬁgbetqqgveé'ggﬂ?qéq%?jgﬁdgggn %qg%;(he nont h. - HOURS - Expiration hour.
This field shall be set to the expiration hour, in the range 0-23. 5
M NUTES - Expiration mnutes. This field shall be set to the expiration
m nutes, in the range 0-59. SECONDS - Expiration seconds. This field shall
be set t8 t}ehe‘ g)([)l ration eco ds, in the range 0-59. OFFSET-SIGN - O fset
sign. 100¢temEALelysnt TUpedPWEn by the DAY, HOURS, M NUTES, and SECONDS

fields reqpseseMEDelivery Time - Absolute subparameter indicates the absolute time of
delivery desired by the originator.
The Deferred Delivery Time - Absolute subparameter has the following fixed-length

format:
Field Lenéth (bits)
SUBPARAMETER_ID 8
SUBPARAM_LEN 8
YEAR 8
MONTH 8
DAY 8
HOURS 8
MINUTES 8
SECONDS 8
OFFSET_SIGN 1
UTC_TIME_OFFSET 6
RESERVED 1
Note: all date and time fields contain two 4-bit BCD numbers
giving the decimal value of the field. For e_xample, if the year
is 1996, the YEAR field contains ‘10010110,

10

13

SUBPARAMETER_ID Subparameter identifier.
This field shall be set o '00000110°,
SUBPARAM_LEN - Subparameter length.

This field shall be set to ‘00000111".
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a UCtine, this field shall be set to '0', If the tine stanp given by the
DAY, HOURS, M NUTES, and SECONDS fi el ds does not represent a UTC tine,
this field shall be set as follows: This field shall be set to '0" if UTC
time can be determ ned by adding the offset in the 15 UTC TIME _OFFSET
field to teobdoamsgi ven by the DAY, HOURS, M NUTES, apr/cShiINBS 11 el ds.
This field shall be-set to '1" if UTC tinme can be determ ned by
subtracting the offset in the UTC TI Me- OFFSET field to the tinme given by

t he DAY, HOURS, M NUTES, and SECONDS fields. UTC TI ME OFFSET - UTC tine
of fset . 20 |IYEARe tinme stanp giDaiverpyearfdTOAY, HOURS, M NUTES, and SECONDS
fields represents a UTCtinme, this field shall be set to '000000'. If the
time st aipisdeldshalie sehio tBANGliverHPERIITR) NUTESINgaRGSEECONDS fi el ds does not
represent a UTC tine, this field shall be set as follows: This field shall
be set to theM@NTHerence i n- uni tRelivgry gwatt®TChour s between the tine given
by 25 the DAY, HOURS, M NUTES, and SECONDS fiel ds and the UTC tine.
RESERVEDT bis figlg shalide set tprihesdaflivesy mosidTChén hefangs ™18~ 30 Wien perf or mi ng
conputations with the value of the field YEAR the val ue should be
convetted to ¥AE full year in tREIVehgey FeeBiDGIS ) by adding 1900 if the

val ue is_between 20 2004/ 056138 PCT/ /001947 96 and 99 inclusive
or by ad@?’ﬁég}gﬁ'@ﬂy qefse%/%éhqlcgﬁ%&%ry §yﬁé?%\@8'§ﬁ§@? hd 95 inclusive; e.g., 99
shoul d be co rted to 1999 and to, 20 Deferred Delivery Tine -

Absol ute 5 Tﬁg&‘ﬁgerred Del i ver ﬁ#\’%hgurggg%)l' ute subparameter indicates the
absol ut et | ' t i gL Rakor. The Deferred Delivery
Tinme - A%@%ﬁg gmas”ubggsg{rt\é?ni%/%eﬂsﬁgéglﬂﬁgéf@orhﬁg(\%\nlzér?géP i%%'ed-.jl ength format: Field

Length (bi ts)MlNg%%gARAI\/ETER__I D %eii\%&%ﬁ’)ﬁmbg&g YEAR 8

10 This field shall be set to the delivery minutes (UTC), in the range 0-59.
SECONDS - Current seconds (UTC).
This field shall be set to the delivery seconds (UTC), in the range 0-58.

OFFSET_SIGN - Offset sign.

If the time stamp given by the DAY, HOURS, MINUTES, and SECONDS fields represents
15 a UTC time, this field shall be set to ‘0. If the time stamp given by the DAY, HOURS,
MINUTES, and SECONDS fields does not represent a UTC {ime, this field shall be set as

follows:

This field shall be set to ‘0’ if UTC time can be determined by adding the offset in the
UTC_TIME_OFFSET field to the time given by the DAY, HOURS, MINUTES, and

20 SECONDS fields.  This field shall be set to ‘1’ if UTC time can be determined by
subtracting the offset in the UTC_TIME_OFFSET field to the time given by the DAY,
HOURS, MINUTES, and SECONDS fields.

UTC_TIME_OFFSET - UTC time offset .

If the time stamp given by the DAY, HOURS, MINUTES, and SECONDS fields represents

25 a UTC time, this field shall be set to ‘000000'. If the time stamp given by the DAY,
HOURS, MINUTES, and SECONDS fields does not represent a UTC time, this field shall
be set as follows:

This field shall be set fo the difference in units of quarter hours between the time given by
the DAY, HOURS, MINUTES, and SECONDS fields and the UTC time.

30
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MONTH 8 DAY 8 HOURS 8 M NUTES 8 SECONDS 8 OFFSET SIGN UTC TI ME OFFSET
6 RESERVED 1 Note: all date and tine fields contain two 4-bit BCD nunbers
giving the decimal value of the field. For exanple, if the year is 1996,
the YEAR field contains '10010110'. 10 SUBPARAMETER I D - Subparaneter

i denti fiefvo2ddissizki el d shall be set to '00000110' . SkiBRARAW AN -
Subparaneter length. This field shall be set to '00000111'. 21 WO

2004/ 056138 PCT/ CA2003/ 001947 YEAR - Delivery year (UTC). This field shall
be set to the delivery year (UTC), in the range 00-99. MONTH - Delivery
month (UTC). RESERMER d shal | beReetrvéd, t he delivery nmonth (UTC), in the
range 1-12. .5 DAY - Delivery day of nonth (UTC). This field shall be set
to the delhisfaldshalipesstte e nonth (UTC). HOURS - Delivery hour (UTC). This
field shall be set to the delivery hour (UTC), in the range 0-23. M NUTES
- Delivery mnutes (UTC). 10 This field shall be set to the delivery

m nut es ("@7@) perfasming comanigiiors-with the Setenddhe f@dr\fﬁﬁﬂ tbevelneshowid@p. Thi s

fieldssh t

e _I§ S?d&l’\ulwi_?%d $&the f@lsx}"éé?mqﬁ% ‘réf'uﬁfﬁg@@ﬁé@;%f@ )1336 g tﬁe?ﬁalu%ﬁ%%%

M NUTES, Qgﬂdﬁmefqr Y psiding pPR B thesvalue is between 00 and 95 inclusive; e.g.,
99 should be converted to 1999 and 00 to 2000.
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15 a UTC tine, this field shall be set to V. If the tine stanp given by the
DAY, HOURS, M NUTES, and SECONDS fi el ds does not represent a UTC tine,
this field shall be set as follows: This field shall be set to '0" if UTC
time can be determ ned by adding the offset in the UTC TIME OFFSET field
to the tinme given by the DAY, HOURS, M NUTES, and 20 SECONDS fields. This
field shall be set to "1l if UTC tine can be determ ned by subtracting the
offset in the UTC TIME OFFSET field to the tine given by the DAY, HOURS,

M NUTES, and SECONDS fields. UTC TIME OFFSET - UIC tine offset . If the
time stanp given by the DAY, HOURS, M NUTES, and SECONDS fi el ds represents
25 a UTC ti ne, field shall be set to '000000'. If the tine stanp given
by the DAY, HOURS, M NUTES, and SECONDS fi el ds does not represent a UTC

Eji ][r]? this field Shﬁ'a!{mes@ﬁ‘eéﬁ!&r @ﬁetﬁd&'o{‘&%ﬁitng-&m‘lséteﬁ ﬂﬁnﬁﬂ@ésége%n&t@'ﬁl t([))A:(he

| erence I n 0 etween gl ven y e

HOURS, M NUTESL{Q‘{“%?}"@E%%@@”%%@“@%C ’“t"H%"aﬁﬂ‘éé OS2 WO 2004/ 056138

PCT/ CA2003/ 001947 FEeSisporEMRaespreionating o ¢ aptdiomp 4 2958 aadbiptedsd ' 0' . When

per form ng conpertaatobiErememiridation devioe assudatafwith b eedbhdtothe Whdke;t he val ue shoul d

bﬁ 5 fonvertgd t o ey heti@athe | $Md %éa@@%s%%%@%&ag%oonﬁﬁmf ﬂﬁ 190? i f

the value Is | 1 ng | the value is
%té)gﬁ ‘[ri}ec{@rﬁm%gdnn%%uw}%@%oyﬁng?cgﬁ"e?converted to 1999 and 00

bet ween 00 and

to 2000.,23 CLAI Mg @gvert 'P% W%?g'&gdéfaé@m%ﬁf TG frpat kbl neFU TS B i
consi stencyin Gsmmﬂdi%@ﬁ&gﬁe#@efﬁ\ﬁiﬂeeoneéﬁwn iténtifging thatrte thestaad datang f or
nobi | e conmuni ¢atatzs indieMITosemeapr i Sing: S recei ving an SMS nessage

originating from a fifshveRRe Erﬁe@ﬁmﬁ@ﬂa? %Lh@fsa%%@sa I:%rbe%emblh%

communi cation deyice a§n§og§%%e Wt Seco ntifying

whet her the SM5MBSSAg n’estarrp data formatted in Coordinated

Uni versal Tine (UTQ f ormat or non-UTC fornmat;
15 2. The method of ctaim 1, wherein the act of identifying whether the timestamp data

of the SMS8 message is formatted in the UTC format or nan-UTC format is based on an
identification of @ message center which included the timestamp data,

3. The method of claim 1, wherein the act of identifying whether the timestamp data
20 ofthe SMS message Is formatted in UTC ar non-UTC format is based on an address of 3
message center which included the imestamp data.,

4, The method of claim 1, wherein the aot of identifying whether the timestamp data
- of the SMB message is formatted in the UTC format or non-UTC format is based on an
25 identification of @ service provider of fhe mobile communication device.

5, The method of claim 1, wherein the act of identifying whether the timestamp data
of the SMS message Is formatted in the UTC format or nonJTC format is based on an
indication in the SMS message.

30
B, The method of claim 1, further compriging:

failing to convert the fimestamp data from the UTC farmat to the nonUTC time

format coresponding to the first home time zone based on identifying that the SMS
message has fimestamp data in the non-UTC format; and

15 converting the timestamp data having the non-UTC format from the first home
time zone to the second home tima zohe,
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converting the tinmestanp data fromthe UTC format to a nonUTC tinme format
10 corresponding to the first hone tinme zone based on identifying that the
timestanp data is formatted in the UTC format; and after converting the

ti mestanp data, causing the SM5 nessage to be sent to the nobile

communi cation device. 15 2. The nethod of claim11, wherein the act of
identifying whether the tinmestanp data of the SM5 nessage is formatted in
the UTC format or non-UTC format is based on an identification of a
nmessage center which included the tinmestanp data. 3. The nethod of claim1,
wherein the act of identifying whether the tinestanp data 20 of the SMS
nmessage |Is formatted In UTC or non-UTC format is based on an address of a

message center whi Ch rhddeh e gevidi b ; ; d of claim1.
wherein the act ﬁ'ﬂéswi'}’g%%g*{%kfﬁg\%ﬁgtm ﬁsqe:!ﬁ@éﬁgﬂ ?f?ﬁe%gg_%er?%?s ah%? té%gstaﬂée) SNVB
message is formatted in t T SrHRL G B R P& nat i s based on an 25
identification of aPS&fiATEMRRYS Fere ey madue b Bincllecommunvatsatdkdwe: devi ce. 5.
The met hod of5 c#®i m 1, wherein the act of Identifying whether the tinestanp
data of the SMB nessage d ektatiradd adich fbB e hdland@idRE: @hi AR dTC T or mat

i's based on an g} REtBA & BReskan 13 3 e e et hod of claim 1,
further corrprislira% 4 5 %%?r%ﬁzﬁgﬁ%eﬁ%sga eccia“?ezraa? Pont'tthe UTC

falling,.to nv
format to the non- W@fnlyvﬁ%aqmp%(ruﬁ@tm OFPELPENE PYet 0 the first home tinme
zone based on identifying that the SM5 nessage has tinestanp data in the
non- UTC f or niit ; 8. and783nethohwfelriti Tnigriteh@mpiisimest anp dat a havi ng t he non- UTO
format fromthe firgtvidgnee mbbiRoAARR4A dhe ﬁ@&&ﬂ%gmm%ia% &gne. 24 7_ A
met hod of provigipgmeqmsi stency in Short Message Service (SMb) message
timestanp formatting for nobile conmmunication devices, conprising:
providing a renpvabl e user identity nodule for a nobile conmunication
device: 5 and r ovi GG HPRE St ERFOMBEETI ndi cator field in the renovabl e
user |denti iy nodulREvidingrthel metiiie gerimuyicatiot idesst famacadg eheOfemeBE akéon of a
hone nessage cedshdly maslepme of a coordi nated universal tine (UTC) node and
a non- UTC node. using data In the timestamp mode indicator field for determning whether to

convert an SMS message timestamy into non-UTC format,

20 10 The method of claim 7, wherein the removable user idently module comprises a
R-UiM.

1. A removable user identity module for a mobile communication device, comprising:
memary,

25 3 processor coupled fo the memory; and
a timestamp mede indigator field in the memery for indicating a timesia-mp mode

of aperation of a home message center as one of a coordinated universal time (UTC)
made and a non-UTC mode.

30 12, The method of claim 7, wherein the removable user Identity module comprises an
R-UIM,

13. A mobile station (MS), comprising:

@ removable user identity module (R-LIM) which ineludes:
35 memory;

25



iD 8. The nethod of claim?7, further conprising: providing the nobile
communi cati on device for receiving the renovable user Identity nodule. 9.
The nethod of claim 7, further conprising: is providing the nobile

conmmruni cation device for receiving the renovable user identity nodule; and
using data In the tinmestanp node indicator field for determ ning whether to
convert an SMS nessage tinestanp into non-UTC format. 20 10. The net hod of
claim7, wherein the renovable user identity nodule conprises a R UM 11.
A renovabl e user identity nodul e fora nobil e conmuni cati on devi ce,
conprising: menory; 25 shreaimitensiotheemmphyathich@® kd@iVIRIN fiMestampdnatiet | MeSt anp
mode | ndi cator {1 el tholbBuchNea FBAD Mk chB AL PY BublARSHANR, TR of

operation of a hone ssa%g cer;%%rc as one of a coordin anrv tine
(UTC) node and a HORUTEEHBYRIMOMIGCT¥ % The nethod of claim 7, wherein the

renovabl e user | deatphily egrimhehidMEDMhisidssan R-U M 13. A nobile station
(MS), conprising: a repprah At iwhicsl aRtkbywiagut-eni R- U M which incl udes:
35 nenory; 25 a stored gljagl Gator in the nenory which is indicative of a
. a 30T,
ti mestanp node of operation of a hone nmessage center as one of a
coordi nat ed uni versal V8! di5A3Y eguried dhetises®hon- UTC nade; a nobil e
equi pnent (ME) whi ch i thebpudssr beingaperivditdyl | nt er f ace which interfaces with
the RUM at processor, gc¥issUalsnek SisadbeC 8bREE dsii8) tgﬁkésaaé%?réﬁ/gr? the
processor heing oper at{iryegtahqgﬁatg,ecel ve a Short Message Service ) nessage
having to tinestanp data; o
convert the timestamp dats from a Coordinated Universal Time
(UTC).format fo a non-UTC format when the stored indicator in the R-UM
indicates that the timestamp data has the UTC format; and

cause the visual display to display the imestamp.

15
14, The MS of claim 13, whereln the stored indicator comprises a timestamp mode
Indicator field in the R-LIM.

15, The MS af claim 13, wherein the stored indieator comprises # service provider
0 identification in the R-LJIM.

16, The MS of claim 13, wherein the processor is further operative to il to convert
the timestamp data to non-UTC format when the stored indicatar in the R-UIM indicates
. that the timestamp data tras the non-UTC format.
25
17, A method of providing consistency in Short Message Service (SMS) message
timestamp formatting for mobile communication devices, comprising:
receiving, at & first message center, an SMS message originating from a first
home time zone and having subparameters which include a timestamp;
30 identifying whether the timestamp Is formatted in Coordinated Universal Time
{UTC} format or non-UTC format;
when the timestamp is formatted in UTC fomat: converling the fimestamp from
the UTC format to a non-LITC fermat comesponding fo the first home time zone; and
when the timestamp is formatted in non-UTC format: converting the timestamp
35 irom the first home fime zone to a second home ime zone of a mebile communication
devite which receives the SMS message.
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convert the tinmestanp data froma Coordi nated Universal Tinme (UTC) _format
to a non-UTC format when the stored indicator in the RRU M indicates that
the tinestanp data has the UTC format; and cause the visual display to

di splay the timestanp. 15 14. The MS of claim 13, wherein the stored

i ndi cator conprises a tinmestanp made Indicator field in the RUM 15. The
M5 of claim 13, wherein the stored indicator conprises a service provider
20 identification in the RUM 16. The Ms of claim 13, wherein the
processor is further operative to fail to convert the tinmestanp data to
non- UTC format when the stored indicator In the RRU Mindicates that the
timestanp dat d8hasTteresthed of AAC 17,ovhewin th@ Subddfamelyrd iR din Qs vayd Signd

consi stency i nhdShas df cbResRaRe HREXHE Goh MR BR3AYFe rbh- DR LD, fg\r‘gmat ting
for nobile cowmn%ﬁeg%aqseghgrﬁgdba%owy na: receiving, a st message
inat g Fi ghTaopeve

center, an SM5 nessage Ofi ng ¥ home tinme zone and havi ng
subpar anet €rs which include a ti mest anp; 30 identifying whether the

timestanp i s fl8r nefheewthbdofCar th watran ey of igatiyild WRahef WL GhnediQh Rt or

non- UTC f or mafgrmaee i URE dnhils haPrd r.nat t in UTC format: converting
the ti rrestarrpw%ﬁ)%mtegg eUTC f or mat tzongﬁﬁ%ﬁqsﬁ% PEPTEe alf'o?c{g'geﬁ)gﬂﬁi ng to the
first home tine zone: and WHeR the timestanp is formatted in non- UTC
format: converting the tinmestanp 35 fromthe first hone tinme zone to a
second hont¢ t e Fomenctibd af omibi 17 vhRIURG SRk ARsaddSY seR ﬁWﬂingeéoﬁ&ei ves the
SM5 nessage. gBssh cefth® NMethod of claim 17, wherein the subparaneters

i nclude an offset value and the step of converting the tinestanp fromthe
UTC format to_the_non-UTC format of the first hone time zone is perforned
based on the BFf sdfe Reihader claim 19 whitlsp theeMiotesedge &lsait ok 3 mosiaiaibn t he step
of identifying whether the tinmestanp is formatted in UTC format or non-UTC
format i s ibased Ofnewnam it A e bhellimy Wbkl 15 JRSFALS, M

) Center Timestamp,
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10 20. The nethod of claim 17, wherein the SVM5 nessage is sent froma
second nessage center. 21. The nethod of claim 17, wherein the SM5 nessage
is sent froma nobile station. 15 22. The nmethod of claim 17, wherein the
ti mestanp conpri ses an SM5 Message Center Tinmestanp. 27 23. A nobile

equi pnent, conprising: a processor; a wireless receiver coupled to the
processor; an interface to receive a renovable user identity nodule; 5 a
vi sual display; the processor being operative to: receive, through the
wirel ess receiver, a Short Message Service (SM5) nessage having tinmestanp
data; convert the timestanp data froma Coordi nated Universal Tinme (UTC)

10 format to a non-UTC format when a stored indicator in nenory of the
renovabl e user iggntity qgﬁule.indgcatesithat the tinmestanp data has the
UTC format; and cause FﬂBO “SHaPT 6PQ§“%8gdisplay the tinestanp. 24. The
mobi | e equi pent  aprazkabm 23, wherein the stored indicator conprises 15 a
ti mestanp node indicator field in the renovable user identity nodule. 25.
The mobi | e equi prBHHrelEs ECaivRg PAPledAR HSIPEPERESst or ed i ndi cator conprises a

service provider Logmtbdh6dbale h RrbVableaBVakliey Hoghlel dentity modul e. 20
26. The nobile equipnent of claim23, wherein the processor is further

operativesto refraivsuilrdisplasonverting the timestanp data to non-UTC for mat

when the stored [;ndi L: - vabl e user identity nodul e indicates
that the tinestan%gggﬁ%&%kgéggh gﬁ%ﬁ- C format. 25 27. The nobile

equi prent of cl ai m 23, reskiee eihrougheths twirebes iradicat arShon MbhsaganSawicg GMI)he
renovabl e user identitg modul.e is indicative of a tinestanp node of
operation of a meR§sHe° PaMEImEYaBRdaas a4 UTC node and a non- UTC rode. 28

28. The nobil e equi pregdnvedEhe @fmekiadiphis fronhh (odrinied tUdtersal Mbiel @ TC)

station (MS) which includes the renovabl e user identity nmodule (R U

conpri si ng the format to a non-UTC format when a stored indicator in memory of the removable
user identity module indicates that the timestamp data has the UTC format; and

cause the visual display to display the timestamp.

24.  The mobile equipment of claim 23, wherein the stored indicator comprises

15 atimestamp mode indicator field in the removable user identity module.

25.  The mobile equipment of claim 23, wherein the stored indicator comprises

a service provider identification in the removable user identity module.

20 26.  The mobile equipment of claim 23, wherein the processor is further
operative to refrain from converting the timestamp data to non-UTC format when the
stored indicator in the removable user identity module indicates that the timestamp data

has the non-UTC format.
25 27.  The mobile equipment of claim 23, wherein the stored indicator in the

memory of the removable user identity module is indicative of a timestamp mode of

operation of a message center as one of a UTC mode and a non-UTC mode.

28



menory and the stored indicator in the menory. 5 29. In a nessage center, a
met hod of providing consistency in Short Message Service (SM5) nessage
timestanp formatting for nobile conmuni cati on devices, the nethod
conprising the acts of. receiving SM5 nessages at the nessage center; for
SM5 nmessages received for a first nobile comunication device froma 10
second nobil e communi cati on device: nodifying the SM5 nessage at the
nmessage center to convert a tinestanp of the SM5 nmessage froma UTC format
to a non-UTC format corresponding to a local tine in a honme tine zone
associated with the first nobile communication device; and for SMS
nmessages to be transmtted fromthe first nobile conmunication device 15

to the second nobi,Le c nication devjge: di f.yi ng the SMS ness at the
nessage center tobEToviHggﬁkﬁ?ﬁ%ﬁFgﬂg(hﬁﬁfﬁgggﬂégﬁ%@§gﬁﬁﬁ4$%fTﬁ%ﬁ%%?ﬁ@t
which is indesendaok ifludes! BeateriolyiBlc iied idﬁﬁﬂgx tiodelez Fo@IInf) ddngprispgorid
nobi | e comuni cation device. 20 30. The nmethod of claim 29, wherein the
nmessage cent &emepepnd B sfopedaindispfor WL feMENst anp node. 31. The met hod of
claim?29, wherein the SVM5 nessage conprises an SM5 Tel eservice |ayer
nmessage i n accordance with 3GPP2. 25 32. The nethod of claim 29, wherein
the honme 6inme zon@% s Ui 4 messapt céntamn nGtlesnefi provitieg wom§istencyGviBhort Message

Service (SMS) message timestamp formatting for mobile communication devices, the
method comprising the acts of:
receiving SMS messages at the message center;
for SMS messages received for a first mobile communication device from a
10 second mobile communication device: modifying the SMS message at the message
center to convert a timestamp of the SMS message from a UTC format to a non-UTC
format corresponding to a local time in a home time zone associated with the first mobile
communication device; and
for SMS messages to be transmitted from the first mobile communication device
15 to the second mobile communication device: modifying the SMS message at the
message center to provide a timestamp in the SMS message in a UTC format which is
independent of a local time in a home time zone of the second mobile communication

device.

20 30.  The method of claim 29, wherein the message center operates in a non-

UTC time stamp mode.

31.  The method of claim 29, wherein the SMS message comprises an SMS
Teleservice layer message in accordance with 3GPP2.

25

32. The method of claim 29, wherein the home time zone is different from

Greenwich Mean Time (GMT).
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