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SYSTEM APPARATUS, COVPUTER PROGRAM PRCDUCT AND METHOD
FOR CONTROLLI NG TERM NAL OUTPUT POWNER FI ELD OF THE

wo MGENTREN This invention relates in general tBCT/IB2005/001508
wi rel ess comruni cations, and nore particularly to a
system apparatus, conputer program product, and
nmet hod for controlling term nal output power |evels.

SYSAEAEROPPR RAT T SIECONEOTER\PROGRAM PRODECWOAND METHOD
envi r oNgRi EONPROILING THEVIINRLOURPUT POWER

entities are provided to facilitate the comunication

bet ween communi cati ng devices on the network. In

d obal System for Mobil e conmunications (GSM

net wor ks, Base St BIHIdNnOBYEHEMNVEBIIONar e provi ded on

t he network, which include one or nore Base

Tr ansceiryghinwhabh %Fé‘tes( B beheraN® virddass @omindinidfions, and more

Controller (BSC). The BTS manages the radio i nterface
particaripisi 4 ezs@natappawgtu@ NBypated Perere perduc pad Agthed fah@ntrolhng

des the.tr nscelvers and antennas to service each

termgng?l_ﬂp%péw%beve "BTSs are controlled by a BSC, which

provi des the control functions and physical [|inks

between the Mobile Switching Center (MSC) and the BTS.

The interface HetRBROUNS ORI NVBRTEORDDI | €
term nal is oftenreferred to as the radio i nterface.

e

entitiRe ARG HIIABE td fasilitad {mWoﬁlrmﬁndm’tloh bemem tolimuhngtisg devices on
bet ween the network and the term nal Thes) Fro& res
AFTYPIES

the niepiearkidén GiehahSysiem forMebidR sosamuiipations (En¥
StathnQ S&&ﬁn??ﬁ§ not Efov?deg\n%lnl IEQé H?tRIBHQ A iheem Qﬁ@oméﬁnﬁse |

enment such as the
Tranpc&zﬁ\fem IS ol gBITS)aqmﬂca' Base SedtionGangroflem@&SQn T he iBi’ch| mahaggs the

SRS S S B S5 S R

tran&@ﬁh%g&lﬂ Snf3RhNRD l§§rvi’(‘;‘% leGc &M FEFbub F BI®is Gfe &ﬁlﬁl’éll@&ﬁy a BSC,
When the user of the GSM data Servi ces began,

whidbgravidessthe denttol fiwactionhandcphysignk linkaibebrrsd thecM)obﬁ@ awéehing

t particularly well suited for certain
Cen?&g\égﬁg?mg@ﬁﬁjgti ons, ‘such as those involving date
transm IHé NG belideh fiige @etwbil i\ 'mékitetegninal is often referred

to as the radio interface. Radio Resource management (RR) and/or MSC procedures are
used to establish, maintain, and release connections that allow a point-to-point dialogue
between the network and the terminal. These procedures include “handover” procedures,
which generally refers to the passing of a call in progress from one channel or cell to
another. An RR element such as the BSC performs high-capacity switching functions,
including handover, as well as control of radio frequency (RF) power levels in BTSs.
The first GSM and other analogous networks were designed for voice
services. When the user of the GSM data services began, it became evident that the
circuit-switched (CS) bearer services were not particularly well suited for certain types of
applications, such as those involving date transmissions exhibiting a “bursty” nature.
Therefore, in the GSM context, the new packet-switched (PS) data transmission servfce,

General Packet Radio Service (GPRS), was defined for packet services. Generally, GPRS
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Therefore, in the GSM context, the new packet-sw tched
(PS) data transm ssion service, Ceneral Packet Radio
weeosiicrs{ GPRS), was defined for packet servi CBSI/IB2005/001508
CGenerally, GPRSis a packet radio network utilizing the
GSM net wor k, whi ch endeavoGp??e to optimze data packet
transm ssi on by neans of S protocol |ayers on the

o b 5T BAEBEN TR o 04 i v

pack&Qfmedidsion H@&ha@e Bf @PRSfﬂl‘bt@ad)l laydds an B®Qir ihitefatebdtivea a
is at rest or ' mode, and the BSS has no

mobidg,gatiqn (or 9ﬁl§k@np@abé\nfi HGRE®eiOte to the terminal .
Ho .
Wever e tﬂé}@ hStrﬁ)r e[@tl(}@lc%‘?%g 6rpb'é:f§/ nt {rggrpin(%ﬁgncf:é)Fs%,B e terminal

channel s such as the adcast anne
is at oust drhie “Ri€keddBaod tedd3S Lontor spkcith tasketo (PBOGHplatye tol’the

" Ccu nt and, nei ghboring cells, .to faciljtat Iocat
term {3} e entar RIS por Bt todraniiongearol shiyisudh o he"
BroaB@sPEohtPolRaRhel RIS G 'tmcka%r%gmwérﬁfbl Channel (PBCCH) of
est abl i shed. Thus, in dedicated node, the term nal

the catreniead @dlglibmmeéld toHamititetedogagion sipdete nperationsg In dedlcated

mod? éxrp%yglg%ﬂ p(égrﬁ tgé)gl,né lﬁeﬁélonﬁéf{%‘f&{lﬁ&ééwﬁ% abhg#l hde Thus n

dedi@R&Y @b the tbrmiGhias ﬁll&catdaﬂﬂﬁlc@fed(éﬁﬁ{r@lsl foRcoBhaniating a
node where the terminal is attached to both GPRS and

mforﬁtaﬁéﬂ GSM services. The nobile user can initiate

and/or Leesh G b Lgtﬁtigﬁlil@l ?01I $ f¥thinal can operate 1n one of
$/. ﬁor exagrpe,%ﬁﬁ %Fe an

_si mul t aneous A e user c
threqcmbddscolf pﬁélﬁtld)m A “CSivk Wyimedeaeflolpetatioh exfaris maih traide cwdﬁ:quthe

oS h S RS o U T R o i
and/&tlre@tﬁ ?allrs On ot ﬁ«o@ﬁc&ﬁﬁn@lﬂh%us@%&%&&hﬁﬁsthet?ﬁ'&blfehﬁer can

termnal can only operate one set” of services at
partltlpate in AGEM epiceoseld while siparianemsly re@ivineg GERS datd packetso A
re the termnm nal be .att.ac

“Clady FH09¢ REOTEEAHa (ot 1 "gPoTanEnCRIRS ‘Hge R siegd f both GPRS

and StBEGSVORviSes PR IR RBHinAPRHAIn Y opeddte oh 8%t ©f SrPicBPat a time.
si nul t aneous operations. Termnals operating in the

Anotiermedyoipsetion, ‘Yplessdt. aeferstie patasieevhsamthipderaina e anlyde

attacgec} g) etcﬁeratlﬁd \(/}DS%/I %gtrvx\/olr the%#zner{wgﬁ( afﬁel & ec%onf Ega%gtﬁﬂned

services Si ITU aneous

manlﬁlméndatheﬂéd@eﬂ(ﬁsﬂﬁﬂthﬂédl@@peﬁubﬁse Dual . Tr ansf er Mbde -
(DIM used in GSM GPRS systenms. O her ‘networ k
envi r onheitisalpaperating dbe Glnar Hgueds ofopexation thepefpreGap e

attacBUELd tEn £8 eclna/lPISts'eer@eQ,' hdGABE %ctﬁ%‘?}r @r{gaéé\éj hdottRéicapde
simultaneously. An example of such a Class A mode of operation is the Dual Transfer
Mode (DTM) used in GSM/GPRS systems. Other network environments may include
analogous modes of operation, such as the Multi Radio Access Bearer (Multi RAB) mode
in Wideband Code Division Multiple Access (WCDMA) systems. For example, DTM is
applicable for terminals that support GPRS/EGPRS or future analogous systems. A
terminal in DTM has resources for an RR connection and is simultaneously allocated
resources for one or more temporary block flows (TBFs), provided that the BSS

coordinates its allocation of radio resources.
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in Wdeband Code Division Miltiple Access (WCDVA)
systens. For exanple, DTMis applicable for termnals

wo bas/1support GPRS/ EGPRS or future anal ogous SpGL/EBPBOS/0A1508
termnal in DTM has resources for an RR connection and
is simultaneously allocated_ resources for one or nore
tenporary bl ock fI ovvs (TBFS§ provi ded that the BSS

coordi nat.es i ocation of rad our.ce [
coor o At e Sorkd PrefhlPEe fBReRlor 27 D ROHSGRR lip bty
modé SudhbstthartelRatedRaRleS Uswen Soithsl flugteidhs ﬁr@dtoﬂ’ﬁﬁiﬁtam and
power control functions serve to nmaintain and optim ze

Optlmﬁé thexrafie chaenehelt is yery impoitany thatfssmingly thatsend data ie Higl s
netwton%sestﬁgeroﬁiglt %tﬁlﬁﬁto%r REENGF el ’?qutt (BSTVP{ 1?98 fof H& Bhinal is too
power level. t

e out put power the term na
low idatatthrDugbwt nmnsaffehdmg Iep‘ots canyedshyf fubroptinel taohcecomiltmns If

caused r.adi conditions. |If the out

the GREUL POVEVIEY G CfErarl i iR MiE SREbRF g eestsgapiat ests,
and ﬁ@‘ﬂﬁfa tRANRHIRH Y daBSlihictferdiRél td hified@aAndls @28 By DthePn

may cause Interférence to other channels used by other
termimadsyi nal s. In GPRS data transm ssions, the t er m nal

Speci f1 BEOPBP darano i BhSBY el FofEming G PSRl owpu

powé@Veld iding §pcdifiealfo@iila. Mehebd MR iRhedeSAE@Ers AR Y
from systeminformati on nessages broadcast by the -

terminal pltpias fiom varinvs comessonamely e systamainformation messages
broaﬁ@a?f: B%_B%%l vyorf( oor%?o%lp cc?t{tr eg%a :erﬂhtgg%é B§r§t§ﬁ%iﬁ%a?l&/g§nﬁaclhnof the

i on nessages are
terminals. [BuehE isitem |11ﬁ§t1ﬁ@tion&hﬂ§§digfb afd ﬂrmhmutasby ttle pemdairmm oo
t he base sel ected by égf net wor k operat ckek

possiialogienl shannelsimeiuesk; dependinggn Redyaserol ?%#%W&ﬁtwor
operg?g.tsg%]gl e?(:ﬁantn[elaﬁﬁmutré £dstht %t&n?%méfﬁ)ﬂgﬁ a%t%ls'}ul%e

ormat i on nessage’s are transmtte
trandBGEEd othei AR CH} etticrmbsevtbe sydtem tirormatmin' rsessages arertransmitted on
the é&# ut power is based on paraneters received in system
rmati on nessages via PBCCH BCCH while in the

( packet hsiigHi€atdtP4iRve VAE RerinhiRl’t e aXi Adh dﬁqmegowéﬁs bliRd on

dedi cated node to the dual transfer node the maxi num
paramatewtecmwbm saatymbefomw@tmeswe PBakEHBCRE whderinthe

(paci(est {(P e ge WBC nt%f Yrmi a(ii ?no%ng via. thé & (%?e%elgocﬁ)e rthé ua"i1 transfer
A Fackig the

erm na correcC
modp @Yﬁhaﬂﬁfuﬁi@tﬁtﬁt&)o&fer hﬁ? b@ evtrea IHOVGEher WhdTEthp t@bllueilns in dual

trans?‘z:(rI rfc’lgdc’e alt_nfd i% ilg%agc?erdrgvg? ‘lco a{ I?ev{/ (r:]el}, I:cll?e terminal is lacking the correct output
power parameters of the new cell. The same problem exists if the terminal is in the
dedicated mode and it is handed over one or several times to a new cell in which the
terminal requests PS resources. The terminal cénnot calculate correct output power level
for packet switched resources in the new cell while staying in the dedicated mode.
Therefore the terminal is not aware of the correct output power and specifically the correct
maximum output power for packet transfer when it enters to the dual transfer mode in the
target cell.

. Accordingly, there is a need in the communications industry for a manner

of properly establishing the terminal output power levels in changing circumstances, such

as where a terminal is operating in dual transfer mode and a handover occurs. A further



10

15

20

25

30

dedi cated node and it is handed over one or several
times to a new cell in which the term nal requests PS
wo e®onIees. The term nal cannot cal cul at e cor rBCL/1B2005/001508
out put power |evel for packet switched resources in
the new cell while staying jn the dedi cated node.
Therefore the termnal is ndot aware of the correct
r

recd b B R0 Lo B MR AR AP UM,

marnty ad)r ;irbalﬂ&fge;uchirbﬂ&rmamohh@hlﬂ@wgﬂding:@ithm eémng @rquoys and
there is a ne communi ¢cat i ons |nd

StruCHE e?hedﬁe%rlbwé(?mgpnefg{famth@ﬁ AAg OEIﬁ’én‘ieéﬁsrﬁn é’lf efﬁﬁtg?n

advaR@ O\}ewﬁllﬁlourgrtchangl ng circunmstances, such as where
a termnal 'Is operating in dual transfer node and a
handover occurs. A furtherneed exists for a system and
nmet hodol ogy that provides an unintrusive and efficient
manner for provsUMMARK OF THEINRENITIONMVI | e wor ki ng
within existing protocols and structures. The present
i nvent i ¢ o{akbhb Illﬁntratl&?sqn R 5 deREREE absd 2R {c%w%rcome
ot her advant ages over the pr?or art. SUWARY OF THE

other INVENilar\@‘shaTmbbwomﬂmplarem tin reading and tmeiemtaminn@tﬂle present
g.e g(rad ab d(Lo over cone othertllmtatt

spec ’ﬁ%tt‘o’w ﬁprBEBBH’Be %%?Seﬁﬁwt?"ée?d’Pﬁ’@ Bngpmputer piogram

prod#i@Rd sicaud fﬁgcérﬁﬁ)llﬁl{get%ﬁﬂlhalscﬁﬁﬁdtfpbﬁéi leQ8ls. t he present
invention discloses a system apparatus, comnputer

pr ogr ant b Baeititondnellitntasiershingra l@mwrmdrqrwgnslﬁtem Regutput
powé}%ﬁﬁ& fB?iﬁ%ﬁ(\a kneMFéa%e TSudit) B'i*@\k Qﬁe ﬁgﬁ% h%@{v@% The PS power

or CO

cont©®d fttrﬁmla 1h®1md&TtMa IPMAaXIpafaam, which ldeflhgsghOmik e po@eCS
handover. The PS power. control ,fornula includes. the
allovesgyr P chanselsr Bemﬂse rhig parameter fsfainepily pofAvadaRle in all cases,

one Shd AR Pihe §V&Hi%ﬂgﬁcﬁvesﬁ§8ﬁffﬁlg élgé;PﬁIAB@éﬁgﬁgof%'f vhife for the

currently not aval odi ment
MS afothdreerimina niroogh the:s h!eeﬂomwnnhnamg ndseage o Wcﬂnrthe Bower

Lo Sk b SRR A % Bt 1

anotR@eAIFBlRlenY 8f ﬂ'l@ 11'1\%nﬂ§1? Ghd PRIABMPatamfRe i SANBKtd @sféﬁ{
ot herwi se avai |l able. I'n anot her enmbodi nent of 't he

informatien miessages, maniEyR)steanaivanation GamldEN nformpatipemessage. This

allontsi? M by R e pREEMER Pt Pg o s DT

Yet @08Hce efaémﬁlblg ditdddiméait dfeteahvendibH envall v isfikiak ardefault value for
the Prl\/?gg(epsa}almrl]eter This default value can be used whenever the PMAX value is not
otherwise provided.

In one embodiment of the invention, a method for controlling the output
power level of over-the-air (OTA) transmission signals from a terminal opérable ona
network involves providing a power level parameter to the terminal via a circuit-switched
(CS) handover command. The power level parameter is utilized for packet-switched (PS)
power control for PS traffic after CS handover.

In more particular embodiments, the method also involves defining a PS

output power level to be used as the terminal’s output power level for PS traffic after CS

handover using the power level parameter received via the CS handover command. The
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Yet anot her exenpl ary enbodi nent of the invention

i nvol ves defining a default value for the PMAX
w@2ananener . This default val ue can be used WhePEVEB2063191508

PMAX val ue i s not otherw se provided. In one .

enbodi nent of the invention, a nmethod for controlling

the output power |evel of o@er the-air (OTA)

ps opBIEI AL A0 B BT el 2 BN e BPRIRRELIBSDupu

powérievel éfftht palvernieee] patintetdtiis n@t\prds\cihaﬁvm @) CH anttover command
command, The power |evel paraneter is utiljzed fo

packet - w&}%al%@samﬁ&mmww of gy inpegtiongtheipower level

I
T
levelt mardmgeterste dheatsrrimel viethd @3 hasdovert guimauoivery irveble pflaingRBe

maxigy haver ey PRt IS I 2 EHa Pt ek AN Glemgpg plthe CS

hand@'v'ér%hm%\ﬁe "The ‘?N&ﬁodﬁ%ﬂ%ﬁﬁo @ﬁfol%%ﬁﬂﬁig%%uﬂﬁﬁ@b‘e{cket-sw1tched
value in defining the PS output power level if

outpptmmver ﬂmbﬂpl\ﬂ)&mﬁﬁd ) PS|031tMpow¢rdvvqi ddsedian the) ma@@um power

handover her more patti
el ARGH s E TR Va8 BTN ool b e b papugp s may
be udeld @b HRASrnAnABXOUTHID HONYE [evEIEfSE PS PRFRERR ICS IdndyVedi Tig: PS

t he maxi num power | evel paraneter to the termnal via

OUtPWé)"@SlerYéh@é)(/ Be d%tém%ca’rﬁilatmﬁbp V8 oyfrag payer Igeel according to
m I eI e owe
the ?e rT}Etl”n$0r i ?F/f’ el ﬂ;&{@@?ﬁqjﬁﬁ()& i gé%%@@r’%ﬁ%lﬁ éermmal
s YA TR 55 B B 1Sy BB g
out put Ppoamethel embbdineatdlf the ptekent imventiommaposwod fercohtrolling
ar amet er ed via.the CS apdover nd, . The PS
the oy P BE ™ Fdas of b trﬁwlfféoww - Bomgdergpgqparale in dusl
transPindte (PAWEY o e?H&{VOf}@anElSei é&fefdti‘ﬁg af [e88t oo s@ﬁﬂﬁ’ﬁ@’ Rkssage at

The PS out put power | evel et er m ned
the nebwazkl Atpavegr idvel mamattepustasmmerd wish die ssgrabingimegsage. The

signdl gt ot He Fam i ar el SPrr pion gy ot Fower

levelMBH&iRdusthe @ Palé 16@S PhRmetn decivRd vitatha abRESR 1088 sighaing
the network. In another enbodi nent of the present

messagé e fg Bhoutguirawssds fodie usehes e termgnal isousnwt paverplsyw for PS

trafficevel of OTA transm ssion signals froma term nal
operabl e in dual transfer node (DTM on a network
i nvol vek gergrasiduley eatbollmesits afithe Mivegniidn, 0@ sigmiagmeadage

may fﬂptgﬁrqg% %%ﬁ Q{ gq%mlég \g/lg)léppt% gln%‘é ggwlcgll a%ﬁg gllggetll?ndg message
may also include a point-to-point system information message, a system information 6
(S16) message, and/or a DTM information message. In one configuration, the PS output
power may to be used as the terminal’s output power level for PS traffic after a circuit-
switched CS handover. Transmitting the signaling message may involve transmitting the
at least one signaling message via a slow associated control channel (SACCH).

In another embodiment of the invention, a terminal is provided that is
capable of communicating OTA via a CS network and a PS network. The terminal
includes a transceiver capable of receiving a maximum power level parameter via at least

one of a CS handover command and a point-to-point signaling message. A processor of
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' power dgvie]

signaling nessage is transmtted fromthe network to

the termnal. A PS output power |evel is defined using
wao bwsporeer | evel paraneter received via the atPCEERDIS/N01508

one signaling nessage. The PS output power is to be

used as the termnal's outpgt power level for PS

traffic. In nore particular enbodi nents of the

the temnieaitis oonfigubel 18iugifiad tHRPoWRS R BlEpar@iletEiefof PRIpBR e ISdE for PS
DIMis suPport ed in the new cell. Thé signaling

or. no
net“ﬁ’élg'fsr%%’é aftgl/a §Satwerkihgadovsr.poi nt - t o- poi nt syst em
i nf or mat . ' r ' 6. (Sl 6 .
mseage! SRUES BT SYAL R ATRUSIng prdiigbdnent i
capablerifficguumamicating with aREmoinhlpus a OSRtworkyant @ HEEndtweek. aEhe

the termnal's output power level for PS traffic after
amangepieptinFibd  BREPsEsonlRse s detemaine A pewer level

paraik@P a4dbltohy MBS S3EndT 8 Iisﬂﬁf&l«éf%phﬁa%f‘igs heRrlt Hgﬁfg:gafter aCS

| east one 'signaling nessage via a sl ow assocl a
netwegnkandpverh dihe efraf SACBH)Iso Inclwlent rensceivbodipabletof eénditiethe

' [ term.nal .is pr.ovided that is.c bl e of
maxtolE Bt ey phBRid) o, e tediRRl o tdeait e el e
comrhbed dred Dpoiad-tol prehtdeRliAg iedageei ver capabl e of

recei ving a maxi rum power |evel paraneter via at |east
one of 4 angthenpabodimenbefiihe invaniipra agomputet-teadablamedium has

) i i ) r_of ermnal, is

s SR (S5O ARIGERE I AN bEATARBle St e

controtmgrthe outpuigiowen levieBatreteminkl By ek for@ingfsteps titat @Volve receiving
net wor kK handqver. | n anot her enbodi nent of the

a maxymnm, poyer level pargmedativige BEtWaHgEB R least angpaBIGS lsdover

& i ' i j ' rk.and a
com BT ER Mgl PSRl G T BBl g Bk
maxigwnf pguerdevel pardeieter.mANRS datarsession s @mabtishddawsilg the PS output

ra er ble by the term nal for PS power control
pow#i?ve%?&%ﬁwdf)?’%%fi c after a CS network handover.

The ar riangeieidémpddmeht IS eRidn! 255Ech Y&rcgﬁtéﬁlzgk ?neoctutput

sendi g&pt he maxi num power | evel paraneter t
Thitepnamispioastgnalsdront a ter@$ah apeteble onaareeori inciddes

i .Ni.-t 0~DOj ' | ] ; ol t '
) g ORI SN B RO L NS o
commadi anthalsighaling iestage: ) In&h 9 f AsddRREAL B-maki¥Bum output power

i nstruyctjons are executable by a conputer system for
level 8611?1‘? %ﬁw 41?1 BEMQEK Bi58538E: ) aReans f/Oé\vr@nsramlrzg the netiweak mgysage

o e PG 1% (EATnl Bha AU ot S I8 B eyl of e
termindl usingShdsmagiowen output power level value received via the network message.
These and various other advantages and features of novelty which
characterize the invention are pointed out with particularity in the claims annexed hereto and
form a part hereof. However, for a better understanding of the invention, its advantages, and
the objects obtained by its use, reference should be made to the drawings which form a
further part hereof, and to accompanying descriptive matter, in which there are illustrated and
described representative examples of systems, apparatuses, and methods in accordance with

the invention.
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command and a signaling nmessage. A PS out put power

| evel is determ ned based on the nmaxi mum power | evel
w@ananeRey . A PS data session is established ustnB2065201508

PS out put power |evel after a CS handover. In another

enbodi nent of the invention, a systemfor controlling

t he out put power |evel of dTA transm ssi on signals

froma termyy abl - '

means for gehets et Wk e s 2

| east one of a, CS handover conmand d.a signalin

message ! honvertionds fescribedigGoapetign v 1&‘59?? ﬁ‘iﬁ‘hggmeﬁ Hlustrated

inth?%ﬁwiﬁ%&i%ra}@! ue with the network nessage; 3) neans
or transnitting the network nmessage fromthe network
to the Fii.riitadtratesradepiesentative GOVI/GRRS nétmgriaervgoomepuin

. .| evel the termpal using.th i t put
which EprincER}s oty hi¥Sont SPyfeh wHs E RISk wor k mossage.
These aph. valih@tatesQt thpicaldiRANh 2@ RaAH Bssbiated vath SDTM

novelty which characterize the invention are pointed
handgwgr; wi t h particularity in the clains annexed hereto -

and for part hereof . v f b 1
ander ot BTG Lt EnaRb iy SRSy B i lidine dhepover
leveltgaganditras tise ©fthiabNed PR Ypolvkscdit@] fordi EvefieeCShandsiecbt
made to the drawi ngs, which forma further part hereof,
accorgapce With ghedipBAlNNeNt®Bscri ptive matter, in which there
are i|1ppdd at ol anss desSs, Bgfgrefn?ﬁﬁlgﬁﬁﬂﬁl@tal%ﬁa Y&l es
of systens, apparatuses, and-nethods I n-accordance
represérithtiveranboditaedts fon cBRbtEg IERGRIrROhEN OFDTNMEaDRAVE higiover in
gﬁg [ nyeﬂ{i on is. described in connection with the
accoapefV HR MePIPIenLitY FittoBgaih the fol | owi ng di agr ans.
FIG 1 FId WSHLAKRS frepRRGRRRRIGEN S GRMHGRED 36 Wvektion
environnent 1n which the principles of the present
may beuepleinentedwy otherwis¢ ifilzzed; FIG 2 illustrates a
typi cal signaling scenario associated with a DITM

handover; FIG 3 illustrates various representative
manners of providing. the p | eve pt e
t e DETAILED DEHCRIPLIDN ¢ DINMENSS O] EII\IQTI{‘)E]\Ie

handovr [ acco nce th the pr esn i nvention;

FI Gs. 4ln thafallevigBdescuptionod diiays exesnplady egthodimangs, reference
is m&t ettg rﬂpeae}cic(\)/rgpanying drawings which form a part hereof, and in which is shown
by way of illustration various embodiments in which the invention may be practiced. It is
to be understood that other embodiments may be utilized, as structural and operatidnal
changes may be made without departing from the scope of the present invention.

Generally, the present invention provides a system, apparatus, computer
program product, and method for controlling terminal output power levels. The present
invention is applicable in network environments that support simultaneous support of
multiple services, such as the simultaneous support of circuit-switched (CS) voice and
packet-switched (PS) data services. For example, in WCDMA systems this is generally
referred to as Multi Radio Access Bearer (Multi RAB) services, and in GSM/GPRS
systems it is generally referred to as Dual Transfer Mode (DTM). While the present

invention is applicable in these and other analogous network environments, the present

invention is described in terms of GSM/GPRS networks supporting DTM. GSM/GPRS
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representati ve enbodi nents for effecting PS power
control for DTM after CS handover in accordance wth
wo b@sprrsent i nvention; and FIG 6 il ustrat esPEr/1B2005/001508
representative systemin which the present invention
may be inplenmented or otheryi se utilized. DETAILED
DESCRI PTI ON OF EMBCODI MENTS THE I NVENTION I n the

netwfé)ﬂgo | 39 %ékgrlg&P gé'n]pﬁqlg%lo% 1nV(ﬁ‘ &é QH ?g(ﬁifﬁéﬂrp J‘ %F e¥entat1ve context in

odi nment s, nce 1.s na conpanyi n
whiorhrembadgﬁemhoﬁ:the bmsent anyeation hray defimpkrnenied. Vithe a:mvenaon is

cquafpiapRicabls 1oL abaree OBy EEPR e SRR B IRis R e Natworks

(GERASS! sHdQtkr tahAb g AlsHRIw SRRAG SR M ms fﬁ%bﬁdﬂ% (G !aulld ES gewﬁ@s

stractural and operatl onal changes may be nmade wi t hout
depar t i RS flridustrdies wowmsnotl aspectpobs @Wﬁi\?émthnrk

t t
eniSEREREl i o B P AL R B crova
Syst&f m@rrlqbbn@@orhmﬁbmdns QGSM)tls Paeh] ¢k TomhificAlie%eYEtem
| nvention is gﬁgl cable in network environnents that

servigggpePubks hend ebde etk 6P MDY, yhereinpiltpls prapidass may set up
L R S R
and éxasgviecs. | A OSBDIW Siykbigens netwakil60 g@mﬂlgllhqludesfcempembnts

o e AR ST B B iy S T
Mobh¥ %lth'EB gfébe%[erm ) (168 M. %Eﬂ‘@ rfeR@orRr tv1é»0é’cf"£ktd QMection

I's appl l'e i'n t ese and ot anal ogous net wor k
of vazious sdisyeains,, in¢lhding tleskkatio SnbsystemoR SS9 wdedhceavbisdadin aspects,

Netyaih P Siichine Seooaia: (ot vrine P antass Smchoturties fel

forwﬁfdi’@g’ hﬁﬂio%?é’dcﬁs%ﬁ:hh%?&rﬁﬁtﬁ@Wefa\ﬁ%n%‘ﬁ%}%@m (@SS/)hh&hnanages
odi ments. of the present invention may

the newmrbné’rarleus asphets phihe S Scare dQSCelQGFbN gre@tptpdqta;hlmlew or
Enhance SRl R 157U R BRcl iy ARGSPe | DEL AR KR

( GERAN) , anal ogous ne ot K -&nvi T onnen

interf4te] THe BQSQSS481§1d cBﬁp@tﬂthEzﬁﬁqreEkﬁet\lzoﬂd dcusss ﬁrﬁia&ﬁru&ﬁfﬁhat
general aspects of a .GSM GPRS network environnent 10

termiTilespectit tistase iover Whiel syscribes tigffisis semnHipisstedda aﬁ%?om the
I I | [

e L1 R8s SAREICPIFETANE] IUER b & OB B0 B oo,

amosgothentirgs, leanBodr ifenctians) aivib bonteolNpo warrl&vel Finiagh BB 08 of the

Bes AL PEAETD, T 7 SR B R Kfcn e s
106 MPRTIi108 iPPERM RiobRe wireless network, and thus controls one or more BTSS
in the call set-up functions, signaling, and in the use of radio channels.

A General Packet Radio System (GPRS) mobile communications network
112 is a packet-switched service for GSM that mirrors the Internet model and enables
seamless transition towards 3G (third generation) networks. GPRS thus provides actual
packet radio access for mobile GSM and time-division multiple access (TDMA) users, and
is ideal for Wireless Application Protocol (WAP) services. The BSC 108 also controls the
interface between the Serving GPRS Support Node (SGSN) 114 and the BTS 104 in a
GPRS network 112. Other BTS, BSC, and SGSN components may also be associated
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and data services. A GSM (or anal ogous) network 100

typically includes conponents such as term nals or
wobshe28t at i ons (MS) 102, Base Transcei ver StetT/IB2805/001508

(BTS) 104, Mobile Switching Center (MSC) 106, etc. A

GSM network may be viewed ag a collection of various

subsystens, including the Radi o Subsystem (RSS) which

w1thQBé/ﬂétﬁzoﬂé@s&nﬂ%§) a&isted DO BYY K 6amd BRE 1 PS%H@S@F@@ Y3l 8BSN
(NSS) whi ch manages functions such as cal f orwar di ng,

122.handover and swi tching, and the QOeratl on Subsyst em

f
oS ar o oMY et 08 Bl Bsputfl SONBURRRER b P n

the MBENV n;airg I:Idlﬂtlcmﬁagmuec @V IeR W 340 adHoBE S ot@dorVRégister @IIIR) 126.

The BTS 104 is, a conpgnent of a wireless
The b&@i&&@ erfrme @ vapielyad dhnetions. dnalyding providingtelephpmeswithing

servic® &1df RnGodhEca %@f&%&?ﬁé&%dtd'a&f slfykt%gfﬁssw?hchlrgavmce traffic

Commnlcatedtoa rom e termn
fronﬂhaWHmfeSO)ﬂWDd{ foghe [aB&i)e dddBorksif thessalltich hiopilewsHidndline call, or

d rt ndover functions
alterbg e b RERer MO E herpal 40p e bae S imogile . BamMSC
106 ﬁ&@bﬂo@ﬁle§ﬂﬁ:trﬁ@6lﬁ§st§)lctﬂo1@ for tREn&Worid 3Rd Q&(}Esr Al the @for

interface between the MSC 106 and BTS 104 1n a GSM

multiple,Bil8s.wioerdralls ltnethﬁdYISC 190 dhat iposvidesmotslity mmgennemttfne

he call, set-u func i ons,..sjgnali ... and i
subs(FHEte iolgpPio R E Rl 850 el v and
acceﬁwst abs¢riRRS) InfedVl s@stemmmemwmﬁcmiawckftﬁéﬁqw 166 may

ket-swi tched service for GSMthat mrrors the

be le‘ﬁ’tbéPeﬁé‘P thedBR 18%avhiledplother systamesishap ARMAjsystementhe BSC
108 %ﬁct(ér{é'a&éjo%&ﬂﬁ{eggatmltﬂ %"M?bsl 0GP RS thus provides

actual pac 0 access nobi | e GSM and
time- di Abscmredmith thelMS@d 06 $sth¢ HIWA] 26158 $LRANY. Tae HLR 126

. ' | Pr ot WAP .
is a dofifhe bl soff gisatio Ses SHbsGHP R he RO merark cand i
mamﬁﬁﬁé@ﬂ?’bﬂehﬁ nyfé ¥ér09:e§’ P RRPhdir 1@9}5’& g@%%r ﬂeé% WM&C

the BTS 104 in a GPRS network 112. 0:
106 westednivpoatéan %oméyn tiedtLB éZ@mmhxcameaiwnm retghsterriag subsériber

TS 11 BSC 118 S 120
R A R B e e e
locatioh oftdriindls @naasaiyaiRcs of thendoble Y&e THE SR M3 is a database
Location Regi ster é/{VLR 124, and Hone Locati on

that @é}gp%{r@mta{lm@y the MSGAR6 Wg@em teck ef albthesvidtingierminglsofithin a
oo 4BEHBPyl Ui 10 rovid, ng Ll ephony i i g

dat a syFliee$myingWRRShSugpovidiiedes ($@8N) €14, 122 serve terminals that
support GPRS by sending or receiving packets via a respective BSS 110, 120, and more
particularly via the BSC 108, 118 in the context of GSM systems. The SGSN is
responsible for the delivery of data packets to and from the terminals within its service
area, and performs packet routing and transfer, mobility management, logical link
management, authentication, charging functions, etc. In the exemplary GPRS
embodiment shown in FIG. 1, the location register of the SGSN 114 stores location
information such as the current cell and VLR associated with the terminal 102, as well as

user profiles such as the International Mobile Subscriber Identity Number (IMSI) of all
GPRS users registered with this SGSN. Another network element introduced in the GPRS
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fromthe wireless network to the |Iandline network if

the call is a nmobile-to-landline call, or .
watdoentragd vel y switching to another MSC if thePCEIH2005001508
a nobile-to-nobile call. The MSC 106 al so provides the

mobility functions for the petwork, and serves as the
hub for multiple BTSs. Generally, it is the MSC 106

contextas the GadvaSGPRS iSupport Ned&gBGEN) 128)wiitthsdss Adesfewdyn
and aut henticate and

i bscri bers, ,
betw%l(ﬂj ﬁ’{‘ir‘fﬂg"eé gg?*&?’tﬂg Lkzséﬁiacé?ékgss;vﬂrcb@d pulbiscatanetwork, sucttandata
: € . ;
AR T RENS LR Ao RS AR Al Y
netwotke h3 (her spedfied psvaertd netiverkBSCThi @8niedtion bengedite GEENN28

pntegrated with the 10 socjated with the MSC
and SRS it b aTaT ErePlesihronih o AR grotgcal, such as the
InterflétFab@S6l (It stores information about subscribers in

the nobile network, and is mai ntained by one or nore

ser vi ceAppviatelysndigated,ithé RSB ésgledssicompendygcsichas germinals,

o SRR T e U B

includes rERARIMBUBSS 5UdAESs ai trHhedeiRlr aBd ahtBEda Hihig tﬁeh?% Seffuice

. profile, the current location of termnals, an )

Swmgleta RatveensB b3 s snagpeesmetwrskiresoursssete. THie RBSRsupparts ¢ certain
L at.al 06 t e

L8 e 10 58, ERLR' ALY Bl g e

chanpads Efbidnandstis tentrol ThannSBr(COR). GRBRI CHiype irterded €S carry data

SGS 14, 122 serve.termnals that support GPRS b

such GEFRHPHgT Sheecl By MRS o e ot Syluie agke Bl TCHs
: s . S
D il SR R AL AP BRs B
chanpeds andvauliipls paskst dofa Baks caslokatosated tathd séme mrtiveal, Wl’ll(ich is
inals. W.thin its seryice.area,, and perfornms packe

eer 85T B P 5 B RoBebrclel
Conttol 0kanieR @Qﬁﬁ@%ali@%ﬂ%}tskﬁ@&&ﬁﬁaﬁoﬁhﬁf& ITHrd #BSRHORSprimary

efc. In the exenmplary GPRS enbodi nent shown in FIG"™ 1,

contrphchappgl gateaorigsdn iGM sysiems, fieclsiimbroadcast, gpmmoanpderti¢aged, and

‘ CTS L&t r&ﬁ’c]ldélggw E%{(ﬂd@ic%&q Sha%ﬂgllrs ?ﬁ%%eell‘glgql%glgy ngeﬂgo&Channels

assocl at erm na _ \ .
(FCOph)oByrcheomaatihn &hatdvds (ST 8 Broaeioast Ovatrb] ChababiS@AEIEY as well

o PSR UERD i) ©f 21 oo ueers regrstered

e SRR LS PRl
to as %@trﬂd’;% knterfacea rRIjl((:iw Resokete Mag@hed (}%Rb) hnddodsfiSE pretadurds,are
used tsouecspabﬂgh, %’gh%ain, and release conﬁections that allow a point-to-point dialogue
between the network and the terminal. These procedures include “handover” procedures.
Handover generally refers to the passing of a call in progress from one channel or cell to
another. For example, inter-cell handover refers to the i)assing of a call from one cell
coverage area to another. This typically occurs where the terminal is moving such that it
1s proximate the border of the cell area, and signal measurements indicate that a transfer of
the call to the bordering cell is required or otherwise desirable to ensure propér radio

signal quality. Intra-cell handover generally refers to a handover from one

channel/timeslot configuration in the serving cell to another channel/timeslot configuration
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network 130. This gateway 128 all ows nobile
subscri bers to access the public data network 130 or
waepmwsiliized private | P networks. The connecti onP@EIBREM01508
the GGSN 128 and the public data network is generally
enabl ed through a standard protocol, such as the
I nternet Protocol (IP). Aslgrevi ousl y i ndi cated, the
RS I ter
in G 40, 067 £ FGARRRERH oF et AR repilpt R HRauce
netwdikCcoagéton, dritke BS i1 ncl udes radi o conponents such as a
transcej ver and antenna, while the BSC effect

swi t chi ¥erignstinksantqidunctions aﬁe&erﬁ%p%wwre@s&ﬁrst@@gnal and its
assocq%tgd B§P§ aﬁ n%%{?{if tn§s h%%fh%ﬁ‘d&ef‘%ﬂ%ﬁﬂ ReashiRHenBlollection and

channe In two prinary Categorles
procésBidp Ldidrtgankinéttel pafver mnﬂbh Nedasdingd Wemmdtrbhxss@s,nt isamportant

o GRERIE g ST TR oS TRl o cat 0 o
term®H pANE evERARe oM 1oWe deft’@%@ﬁgh@@{ fﬁaJ Giger(RPTIE RCredE & errors

i ntended to carry user data in packet sw tched node.
resulivg friopl thegeudoor raaltceccuﬁstmnel ¥ thnitermirial poves lp\enimrﬁ tefuhigh,

~ TqHs can. be allocated to th Whi Ch. i
power gpasFigiopds By Riner and Bt RrobGR. bR Mkip i figryence to

otherhak@dls 6A HyDicatdramsals €mpretd. vel y. Control channel s
~carry signaling and/or synchronization data. There are

var i ousTppddressyhesssspes, theremmnanl and tgeatvek qonmugpgate

oty R B RS AT 820l

referfedaq ue adaptiCCe coreadl od theChdio felger(cl GZF) tralﬁymt:dm’mmpm abiven In

oG e R A ottt el B 56 L,
Such?l% i elé]ta? EndhfleWRlsko rARAnR TP WhRich BideRinall i$ tP6BER from

0 as the radio interface. Radi o Resource
various nageerse such(aRRyst@m diformayio@ mesoaged brasdcastas hystbe netgvork, or
ntain, and.release co tlon
trom R HEA A SR AT B0 BLC e PRE ol feprgadeasted
systeﬂﬂﬁhférhﬁtlbﬁ Eri¥s ks arzhaﬁaqt@rmsﬂm&ﬁoy the hetshrk haseopessible
procedures. Handover generally refers to the £a55|ng

loglc& chaneelIsirugtres, deperding pr Bin bopesaderdathiy the netvark opgyator. For
t. f

exanﬁ:ﬂé) 1f‘§ éackgpéhaﬁﬁ(é?q{fh(ﬁpre e osr?r{ g%:gy%:tgFIﬁHg)gI:{/lg{l%% glegt{a es a?

trans&ﬁ@éd‘ﬂﬁé)r the 'ﬁhtvﬁork vh It}&aH’BQCHC Wlhrcfh isvh doenlifiesigeal ifi c dfom setwork

movi ng such that it pro te the border e
to terBnl) scato bysdoat grllppestisaDRBRaNeTS N AdREs i teture does

not e&[s@,riﬁé ?)rste% information messages are broadcasted by the network on the BCCH,
which is also a downlink signal used to broadcast cell-specific information.

Based at least in part on the information received by the terminal from the
network, the terminal can calculate the output power to which it will transmit data on each
individual uplink packet data channel (PDCH). For example, one current formula by
which the terminal can calculate its output power is provided in the 3" Generation

Partnership Project (3GPP) technical specification 3GPP TS 45.008, V6.6.0, February

- 2004, entitled “Technical Specification Grdup GSM/EDGE Radio Access Network; Radio

subsystem link control (Release 6) (hereinafter referred to as “TS 45.008”). An output
power formula provided by TS 45.008 is shown in Equation 1 below:
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the call to the bordering cell is required or
ot herwi se desirable to ensure proper radi o signha
wa@embits9 | ntra-cel |l handover generally refersPaDIB2005/001508
handover from one channel/tinesl ot configuration in
the serving cell to another_channel/tinesl ot
configurationin the sane céfl. Such a handover may be
performed to address interference issues, reduce
network congestion r the lik X link contro
functions ar e% @ed bzet‘\ﬂe*@f @r%m)nal and its
associ at ed BSS |nclud|ng functions such as handover
control, neasurenment colAgatiémh and processing, and
‘transmtter power control. Regardi ng power contro
issues, it is inmportant that termnals that are

I,
e D s
which Ithrectarphipal cammyglcslafe esubstaptially mingmelaSe duwm‘ pxrvsser wh1le

mainisGR g i BT Foraicu e, TPoCMIPGhF BRI PRSHEAbESr

repreként§'e nRIhERlof 171 n@ixhﬁﬁm&'ll@%@ Hﬁtp%tlﬁtf\véﬁn the cell (PMAX);
transm ssion interference to other channels used by

and ttheegaleudatianeflls - dan - 6cGrt48) ol kagel valyes/ vasables |a§05‘@Pé%rlbed
b 10t,he term nal and the network communi cate infornation
Yel ati ng to the power |evels to be used by the

ter.m nal . I‘M ene al | referre

cohrol Brat SaPE ﬁ%g o) B %fﬂ%g%mm;%f Sin
power . &0 té?rﬁ’ #85

correct &W%HPIU}!‘O@% etI aelseld DS HS) dorrhigh [oighiagnot been
f or rmul asdﬁfﬁ}ﬁdiﬂﬂ@w@hﬂé Oslétlsedof par aneters of which the

L efm nal _ s???&t@m 4oboafs \8Y6 ﬁgc?GSﬁ/f‘%b as
system i [1_ gr@ orb@$§§§>(g

net wor k, 07’ romcontro rressage hat are sent

speci fi cald gystem maahetof, bidadcdse onPBEICH orltyetionalbysima st thel MS
system i gf mnacic@mra&ﬁésa@.&qs@rmmrs enidly ahd 3GPM TS £4060);

by the netvvork int pos i,bI
stfuct ur &t @a&leaﬁ fregne g duele ﬁ%éf@ﬁs%?nﬁﬁgﬂs“w%
net wor k éb@?—étlolan For exanple, if a packet channel

STHGEHT €s ulﬁlaﬁox%’ds /g;ﬂﬂaw ﬂPﬁqb%Qll %a%agﬁ ;{r e
t or

:jgaglsian WRE ﬁc 1’1\@ to term na??buse
to br oadggg\? p% nforRation. If a packet
| .St h
s cRERRh R wz TR T ——

result BEthBEAIculabh 64T SI' @] -0* C-HBMN irftkevahtdhalis bisi@ewéidthan PMAX.
br oadcast cell-specific information. Based at | east in

part onAs Resviqyshyringicated FMAL| iy sepeiypd imaystesp fpramatiopom

messtagees. For example, when received via the BCCH, information elements including RR

information elements may provide the PMAX. One such information element is defined
in 3GPP TS 44.018, V6.6.0, February 2004, entitled “Technical Specification Group
GSM/EDGE Radio Access Network; Mobile radio interface layer 3 specification; Radio
Resource Control (RRC) protocol (Release 6) (hereinafter referred to as “TS 44.018”).
This information element is the “cell selection parameters” information element which
provides a variety of information about a cell, including the maximum allowed output
power in the cell (e.g., PMAX). In accordance with TS 44.018, the PMAX value of the

cell selection parameters information element is coded as shown in Table 1 below:
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network, the termnal can cal cul ate the out put power

to which it will transmt data on each individual
waplosnk2packet data channel (PDCH). For exanpl BCT/IB2605/001508

current formula by which the term nal can calculate

its output power is providegzin the 3rd Generation

Part nershi p Project (3GPP) technl cal specification

3GPP TS 45.008, V6.6.0, February 2004, entitled

" Techni cal Specification Goup GSM EDGE Radi o Access

Ret wor k7 Radi o6 subsystem | i rzilk cont Bol (ReRease 6]

(herleinafter referred to as " 1S 45.008™). An outpu octet 1
power—forfuta—provi-ded—by—F+S-—45-008 s shownin

Equation 1 bel ow PCH =ni n(MSQTXPWiH MAX QGE + octet 2
48) ,|PMAX) Equation 1 In Equation 1, PCH represents _thgctet3
RF—out put oOWeT, and—the—fornut-a pr-ow des—a—+rmanner—i

which the term nal can callabledte a substantially
m ni mal RF out put power while maintaining the quality

The MM ANevahadi prdvidedsin tHeebit figlialk RRPOIL DUIA XD QU of 5’&&! 2, and
ents the mnimumof 1) the maximumallo

is C%ig# Ea{ e&éa%éy repseseRi@tien pf the priy consibilesy! omgsponding to ohe
s GAEAR8RE O o BT kS5 RS o a o
Chagied KG€H) spd/or Traéﬁ@@Meb@i(tH)olMS arXAMRIMAXEQICH § thie

oroafBsd BRHGRay oP s ol bl R ket Dot o naomel <

h
GBS MARICER s Sk e LU e B

(CPB%THQ;SW@G@Wﬂlgs@PIb\mre suchDBshned (Opravide Bt RDVork (b FGPP

TS S LB R v M SRR A e F s b T

GPR&AMNE. TXRNE._REER GSHM%\Q@& tan! %bﬁ 043h elsQHén:}?sleH %i@he terminal for
defi ne In

e B p e o s o et aton 1 sbore

OGg}?gu R/Bﬁg%%lgw CéﬂﬁlSl thﬁ%?@ﬁﬁg&ﬁ)l 3 Eial'_i:ters uéff)rm%t onbe)lement
is inplpdeidRWRs N foBHa hdrheesshge which are sent to the terminal. More
particularly, the cell selection parameters information element (and consequently the
MS_TXPWR_MAX_CCH value) is provided in system information types 3 and 4.
System information types 3 and 4 are messages sent on the BCCH by the network. In this
manner, the terminal can receive the value to be used as PMAX in the calculation of the
appropriate RF output power.

Analogously, the value for PMAX may be received via other channels,
such as the PBCCH where packet channel structure exists. For example, in the GPRS
context, the PBCCH is a unidirectional point-to-multi-point signaling channel from the
network to the terminals, and is used to broadcast information to terminals relating to the
GPRS radio network organization. In addition to GPRS-specific information, the PBCCH
may also broadcast system information about circuit switched services so that a
GSM/GPRS terminal does not need to also listen to the BCCH. Packet system
information, including a value for PMAX, is provided via the PBCCH in a manner

analogous to that described for the BCCH. For example, a packet system information type
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As can be seen from Equation 1, PMAX represents a key

conponent of the fornula, as the result of the
w@2aosaizagd on of FO - F H- a * (C+48) is irrel BvEM2005001508

it is not lower than PMAX As previously indicated,

PMAX is received in system.information nessages. For

exanpl e, when recei ved Vi alflhe BCCH, i nformation

3 meSEE Bt o:0hs YELRR: PR (B e AN EYn g e
(PA(@PﬁNﬁg‘iﬂfo@é&loﬂ/@f the BCTE bllstatiyn #0184 neighbdridelsland cell
"Techni cal Specification Goup GSM EDGE Radi o_Access

seleckign paeRetapivr IS vinggel and pepseving cglle wirrethe ceH selsgtioon:
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parafiElsInEACUE CORS S A WRM LGOS Thrs ©

i nf or makt |cambei;ecermhim aipsinidng fdcoelih caedleting tha chamaehRF engiut

powbh O FEh SR L, B0 So5 S MaT S O oo

PMABL LRI QU PE{C 19839 HowevED eh §dthd cdsEs, Qlea teroMha) doeb Aot know this
accordance with TS 44. 018, the PMAX val ue of the cell

maxigaing ovipulpqyear pARIStes fﬁnnfa@kq:tﬁtamsmwelloenﬁ At eXamnpde dgn ke

wn in Table_ 1 b oct cet200tt3T
ermirgES AR 7S o e SR ARHE et REUE L BB ool DR e
maxiden SPER pdWer Edrakt. 004 e theraaﬁﬂd,lvﬁleQQH@ténﬁ&aI_ 36n the DTM
' binary regr esentation of the paower control |evel

and EperessHh g verdoanevheekl Mgiemag dniasking theramset ouma power

para e P ey B AP AR SRl R B SR R

modd: snd is handedaaecast @dnae tinks tBOGEvek]l ihehivhlthe teAniiahidqaests
bi t f| eld, GP N5 TXPWR MAX s broadcasted o
packpesogighes r%ﬂrﬁs%ﬁsfﬁé@@m@é@%q?ﬁa%q B oY) OHPULBYY<r level

for P‘Qhr@:fo%rc%'s' ‘ﬁhthe '?@Wl:%ll vlrlﬁle%fa@‘i’dgqg‘i‘h@&cﬁ&?edr}%&@ rhleeasﬁe t&%H

P TS 44. . The particul ar val ue
termmal m&me Bf(ﬁmomem | dOQHt phwvet, agd spacefwgk}y dfe c@r@ctlmammum

outplétaqog\(ﬂr I }‘ﬁgl&‘tt [ﬂFB &eni%ww tﬁr&%cqllﬁ "rhe present
inverfthadddRAseh tl@é@»@‘dﬁd otﬁ@ﬁﬂfoﬁb&ﬁldg@ of the4#tioPas, the cell

sel ection paranmeters information elenment is included
i n syst Arypiedlsignalingsrepwrisasgedatah wath ap EMshkandoyey is Hest

descxtlgg(f:n 1'!1%' 2 11M)S'Ergtes such a typical signaling scenario. In the illustrated

embodiment, the mobile station (MS) 200 represents the terminal. The example further
includes network elements including the Base Station System (BSS) 202 (which may
include one or more BTSs and a BSC), an MSC 204, and an SGSN 206. MS 200 is
assumed to have DTM capabilities and is thus can operate in a Class A ﬁode of operation.
A Class A mode of operation refers to a mode where the terminal is attached to both
GPRS and other GSM services. The terminal user can make and/or receive calls on the
two services simultaneously, such as engaging in a normal GSM voice call and receiving
GPRS data packets at the same time. Both resources (CS and PS) are allocated in the
same frequency band either in one timeslot (i.e. single timeslot allocation) or in adjacent
timeslots (i.e. multislot allocation). In addition, when the terminal is in dedicated mode, it
cannot monitor its BCCH/PBCCH. All required system information (while in dedicated
mode) is provided via SACCH with SI5 or SI6.
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15

particularly, the cell selection paraneters

i nformati on el enent (and consequently the
wO/B0FXPRR MAX CCH val ue) is provided in systenPCT/IB2005/001508

information types 3 and 4. Systeminformation types 3
“and 4 are nessages sent on_.the BCCH by the network. In

this manner, the term nal dan receive the value to be

T e e B U
cell wiesethy 845 20®iseh DIM Q’ﬂl&lﬁl’iﬂ lndewe Rsfet'rhg tBBOGH m gession

packet channel  structure exists. For exanple, in £h6e
210AgRs é@hpr@gtess,twtecfpmlpﬁ ketyeamihgM.294 whihe SOSN 206 and
1nvolQ/8 {lllte‘l_it< d'I‘H@C%4S %@f’i‘&l& & ﬁlh:%ﬂﬂ%!tlofl 0 1, an SGSN

tot etermna S, IS use roa cast
206 Sen\fe@ neratindnthaosupporniGRR Sby Elndtrlgng réa@ivilgep@RRS viaaliespective

5 B St B L R 1) B syt

Furthel f&w@t‘: iPMahg léthe? Cl4s8 At mSgdstoF Q?E’raﬁ@r[ Y GR Sint@ah stk résource
GSM GPRS term nal does not need to also listen to the

allocB@EHa (Shssesion 2Y2A éng.i ndioe calb)ingay, a1$mbﬁ| indiregyess. athg é’l$ apo0

i ded nne an gous
simufigfochsly PoRbabienieelip 1108 Boruih bRt RN Es F E80Ke
connSMEInS)NtheiftRE WS 200 iy 93 traRgeag6dd, Svhseis a&ymiehﬁfor purposes of
network on the PBCCH or Packet Associated Control '

the pEysaRiFERMPIBACCH) gi vi ng i nformation of the BCCH
al | ocat Widn ]@'ha}l@cﬁlep f‘s' t§ %p t‘ﬁ@ld coﬁﬁgctfcﬁllé ha?h%leg B{Iéroynd packet
paranmeters for serving ce non-serving cel

resombier e tdbeased| Mosspaatidulaiy, pa]aaalm/teecmmandl Qlﬂ%mbksage is sent from

the nEPIORB BT O DA TSP S5 P 1 M DRar e hare 3t pqspand 214
mess@Qé"@ésan&"t‘he €S 1EMObes i e @ar%&eceﬂa%qmt){f&%oﬁl%and 2&3 isa

term nal out put power uses | owest of
messE@Hhat wry be 6@+ 48 the Haind¥ECH Liyrthe oetwodatoabe terménal to change the

R P A B A R O

comﬁlbﬁd tekstifpah iopSrapien noves fromthe dedi cated node
to the dual transfer node (DTM, the maxi mum out put

power is correct On the ot her hand, when the term nal

i L L) Ino [\W| ral Ia. (| +.
1IEL [, T nfprmation ei'e' Spoexper €] ype/Referencg - © ' “| Presencg | Formlat | length
CIRE Thana CIH& &chI frat ,P%to&oﬂﬁﬂ mlnuMathnc correct gutputy POWET] /5
BrahRRlk&rs of the negycell. A simlar pfoblemexistis
I FridiR@atber m nal 1S [Skhp hdi@wdedi cat ed node aad | s handed?2
over one or nore tifneslto a newcell in whichithe
t [Bmadver §bmmapdiviessged m ieteast oo t ched resoufced. TheY 1
¢ .cscri tion Cell desfcr?ptl:)nha Correct—out pl\l‘/ljt ')C‘.."@!' 2
! 8?}'@ P 10.5.2.2
Description of the first channel, Channel Description 2 M v 3
after time 10.5.2.5a
Handover Reference Handover Reference M v 1
110.5.2.15
Power Command and Access type [Power Command and Access type M A% 1
10.5.2.28a
D- Synchronization Indication Synchronization Indication 0 TV 1
10.5.2.39 '
02 [Frequency Short List, after time Frequency Short List C TV 10
10.5.2.14
05 {Frequency List, after time Frequency List C TLV 4-131
10.5.2.13
62  [Cell Channel Description Cell Channel Description C TV 17
10.5.2.1b
10  |Description of the multislot Multislot Allocation C TLV 3-12
configuration 10.5.2.21b
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dedi cat ed node.
wmboosher2eor r ect out put power,
correct maxi mum out put power for packet transfer,
it enters the DTIMin the target cell.
i nventi on addresses these a

or PS resources in

Ther ef or e,

t he new cel |
t he term nal

A

The present
d other shortcom ngs of

whil e staying in the

IS not aware

and speci fi cal | ypatiB2005/001508
when

| lEl.t F”‘.C F\flil‘f(i)rcr '%rl‘%meﬂﬁ ty ' Cai :’I§E)_e9§e Lrienrég. chncfr sgncgl,‘?o‘ﬁﬁjlt telé?lgth
63 . e of the Fifst Charmel a‘fﬁe‘l‘Chaﬁnefl\'/[(id?l_ cothrueu. 1 Mo+ 1v 2
ildel st rates su a figgpecal signaling scenario| In tjhe
1T 1 bdd SEohakESE EMDOAT MEREhnel Nida€ NODI T € stat) oro (M) 1200 2
rilepresents the ter migeds, The exanpl e further includes
13 dedapiThanedl 8esnent s | nEhapdiMyge t he Base Stati dh SysfEm 2
(IBSS). 202 _(which mal®33fcl ude one or-nmore BTSstand a8 |
14 pesr O ol BsE! 204,  ainsHI%ESN 206, M5 200 s psdlimgd 2
' _ hariaooedDEAM-pan-ali-l - P +..Ja . H
15 U dlgfv },ﬁswtg,apam I hhrﬁm(ﬂélu SIS LAyl Ltb)cl =1 %vl I ) A 2
ass CEanneDof:e of ope-ﬁ@}z.gon. A C ass A node of o¢peratiji on
16 1AL bIThinel St TDAE WNEhneINM@e tEerm nal 1s att@chedTvo 2
hot h GPRS and ot her'®BM services. The term nal user
17 gdede pigghanchPrtl7 or recghmsiMedt | s on the two s@rvicé¥ 2
Loul taneoushy —such? ' i nor-rRl—BSMovai-ce
18 JMpde oiihynY 888 vi ng Eﬁﬁﬁl\é"g a packets at| the sane'tijne.’
64 DO o o SRS G Chafmel, B hel Doloriptor, & T OCat el Tar tierpane
fiureqwency band eit hgssasn one tinmeslot (j.e. single
66 tMbER Sl tRiSccaldloR@@t 1 ONhdddel Mdde Ad] acent tineslots|(mve. 2
Itislot allocatiomds21n addition, wheh the term nal
69 j [gequncycfbabinat Bekescre.rfivd Ercqupney @ramel Stavamsni t or | i ts v 10
, : : ﬁi@&gﬁ%&@%%ﬁﬂ elin
e ety i s phHEG e Via sacoH wen“si s B |
%G %]té‘}’finﬁﬁ'legl ottp—of—pt éarﬁhéuﬁ&b rnctudes—thpsegreatgd-to—3
tthe change of the sg#snwg cell when thel M5 200 is ijn
78 LM Tidtadieteycc” NANAOVRIme Difitedc€er ring to FIG &, a HY 3
session 210A may bell¢i24r ogress, which Dperates
D pEminedhanche MS 200 Aimihevanc€§GSN 206 and| i nvol ye§Vt he 2
BSS 202 and MSC 2041%%40) ndi cated in cohnectidn with
12 pfregreng ShofitsEsENE B 6 T KBFNEY ¥ mi nal s that Support aPRs?
15 DR G N r inle CC T e NP K et S via—a TESPECti vALBSS 7o
20r§q, a&néls rroorenmﬁartlv@@jjza;rg*ﬁy via the BSC (see FIG 1)} in
1C UP&crig@RbetFirdChatadM B¥HicBbkeriptontt t her, befause DIWvand 4
befoetimC] ass A nodes|!of2.operation allow ki nultaneous
ID rBsoigtog ef tglStcod &hdnesh (ChaaneORsegesigs i on 212A (e.q., |vdVceg 4
_cforimppy al so be A% . M5--200
P S OISy “HES™ hELFICOHett FShs 210p, 212p M | 1
51 PMGL R SacdrCocRetime > M3blic wbekol e Tt T OMS - T HET Th B350
200 1s 1 n dual trangsserinode, which is assumed for
9- POIPHRIOE&IS ScBing Cipher Mode Setting 0 vV 1
A 110529 v
01  [VGCS target mode Indication 'VGCS target mode Indication 0 TLV 3
10.5.2.42a v
03 Multi-Rate configuration {MultiRate configuration 0 TLV 4-8
10.5.2.212a
76 Dynamic ARFCN Mapping Dynamic ARFCN Mapping 10.5.2.11b 0 TLV 6-34
Table 1

An idle state 216 occurs, where packet resources are released after the MS 200 has

received the handover command message 214. A handover access procedure 218 with the

new BTS occurs. Physical information 220 from the new BTS of the BSS 202 is sent to
the MS 200. Signaling link establishment 222 takes place and a handover complete 224
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the present exanple. Wien a handover is to occur, the

CS connection is handed over, and packet resources are
wo 2loeasresd Mre particularly, a handover conmarpd/ggR2405/001508

nmessage is sent fromthe network, particularly from

the BSS 202, to the M5 200. .The handover command 214

nmessage descri bes the CS régources in the target cell.

s Sy BRI BIRER0%4 S SRS by PR

contigtiénger tHechatshiee. atvdtretha M® R0C o/as ingDTH incthe ol'ﬂa;ielle{aslm the
bel ow il |l ustrat es an, exenpl arif handover conman
curregbexample)na D M efaunasion: nrespge 226 A send fromsihg B9 5229@ t0 the MS

200. g@&%mlﬂ%%ﬁtl&?ﬁl‘égs‘agi%ﬁ LfRSs AFGafibh 85 Reudt E}%VGIBIQS

as receive over command nmessage 2
operdiondmuiedételpc Onss ther8 200 lhes i Bewdssdry irfermmadionBif Will perform a

occurs. Ph SI ca i.nfaqrmati o 220 t he . BTS, of
cell yaerssioy Ul e o2 oD TR Al AGE 1 R o the
MS BRlakd 1§@$@m &%%clt@la@ﬁgrﬁﬁ@@ SoREnd 2 PR RAGKEH tROMS BJ0E The
224nmessage is sent fromthe M5 200 to the BSS 202. The

'pack@@sgesmmmorrmlqmd&éﬁes senp 012 thegugin DedisgtedfGaatrol fElannel (DCCH)

o o RRARYEL U5 0By IR Bl

configdfatios va@INCS hidPS thigneBishs? AhePS sehtorMn p208tessTHOBIRA
i nformati on nmessage 226 includes information to resune

contippes affoRthedigadeNeron i medi atel y. Once the MS 200 has
the ”ecéﬁﬁé}{t {H%f\%[dg%'t%v{lér 1¥el léar&%%ﬂ‘e?r ma cell

updat e or fing area updat e procedure. A DIM
(GPR&(MSSTXBWR IMAXe OCH if ®RACHe oMSPBACTH existher BSS 202. A

v BRESGE R S0 Gineimoe ot ner a0 TR it ERshhe
initidPBHiphapeer GaRd ﬁtothe GHRree Liftér[@ﬂiand%)éelt NR aB&IMRHK With thbe

term nal 200 to change the channel configuration to a
presemu irtwesﬂl(m, theqrovieg levat payameliet Is sO8 intlit IR8dovnivenmand14 as a

f
maifyin RERAGRRNST Ieis) FBRRTTE ALV QBB b 08 s gy may
not HA?¢ BEERLR the( IPPRLYE e HXPYR hividovetand ft ﬁﬁ%ﬁh@t PSPBGLHdes after
exi st, or MB TXPWRIVI AX CCH ot her wi se) that is_ used

handper. {Tihe pPRNdeyel pasamejer raxialtpsnativelyi by Rrpwided v signalipge r
messlv\?? GL% ﬁetscﬁlgk% m ligfﬁﬁ)(/{)el ter CS handover. |In accordance

resen I'on, the power |evel paraneter
I s sentFiG 3tillastfudsdayiens tkpfwanﬁti\%lﬂarﬂﬁrsa)f providing the power

level parameter to the terminal for PS power control for DTM after CS handover. A first
embodiment provides the power level parameter 300A.in a handover command 302 from
the BSS 304 to the terminal 306. The terminal may include any terminal/mobile station,
such as a mobile phone 306A, personal digital assistant (PDA) 306B, computing device
306C, or other terminal 306D. The power level parameter 300A represents the maximum
output power level for PS traffic after CS handover. The handover command 302 is
provided from the BSS to the terminal, as was also illustrated in FIG. 2 where a handover
command 214 is illustrated as being sent from the BSS 202 to the MS 200.

Currently the value of the power level parameter is used as initial output
power level at the new cell after CS handover. The parameter is valid until power control

starts either on a TCH, FACCH, SACCH, PDTCH or SDCCH, e.g., until a new power
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maxi mum out put power |evel for PS traffic after CS

handover. The Ms 200 nmay or may not have been in the
w®isheRey e t he CS handover, and it may requesPCPE2005/001508

resources after handover. The power |evel paraneter

may alternatively be prOV|d§d vi a signaling nessages,

as described nore fuIIy belléw. FIG 3 illustrates

contiErhinind SREFERY St SATRIR EfbnSh bl dphl GrBRYthe most
recerftB coRMAribd @bwecdnadlRVEr s pgﬁs Fiafead eauHMBlveBithtioicadVhadisel for

the power |evel paraneter 300A in a handover conmand
all trgpmittebbirsthie BSS 304 to the terminal 306. The terninal

may inc i,0
mobi | e bpjﬁs‘gﬁ oﬁg% 6%&&& ongPtmcﬁog Ih?ﬁdﬂfn éig i’lS ?d‘égl%leat% %e network
to seBhe $pw€ﬂl€pﬂtpa@ne€i€\(ﬂ[ﬁ6nﬁﬁ5€$ oatpuopdweer foetheinead ceHDﬁth level
The, | evel ter presents he maxi nmu
that i ige toaspincs s SRR Srpapendiaipy PS Pavperontel gl
Wheh @% ﬁ@ﬁ‘ﬁﬁg @fart§ ARYRAN 030 rhiBakisANd fadidal Q)rﬁsE rﬁ%@%&v@er level
the térmnal, as was also illustrated in wher e
for th;: ESnoloeetioncd feasibde, Pastdion radip @gndlao@ed IaéhdoETh@ca!se,rthe value

ottt REVHIREH PRavEFET b oedf 2 RAR Teip WS QB St )

outp@PtRver heYREifRH ik TS 430008C @ ik nafet] @iat G 1haélﬂ1@\4@ﬁake§'h€b0551ble to
paranmeter is valid until power control starts either

set ﬂmmwm@m oytpeavesioerskepixayrapftesBidhhardayer witheytany
control command is received on the SACCH
Slgnﬂ%gcggﬁégme term nal shall enploy the nbst recently
conmmandichnpenirdiraenttusing thehakoagroopiand] the tiveptommakes use
above nentioned_ channel for. all transmtted bursts.
of anpgxdsting oRoVedewsly puamgtep Hgldin %ﬁwpvwﬁ@mm Asywgsghown in
Tabl? &%H&P Kaciies & irdf d%\%’%ink ferred t
ab gar%gér)r\gt’ gnre H(%F]%%?ﬁl tia &CSC oﬁ§gu% glgnwer X &hglE%é?Nerre o
the “€eWwtr) Cornmand emkActdsatypes This {2 olay tie@oderbdi&ashewmhe TeMax
bel araneter for PS power control on the new cell. Wen
clo Si gnaling starts, the network commands the term nal
UQ use g Tpweg ppwes Tpvel™ fpr Fhe[ Cgcopnectipon i
feasibl e, Daseqd.00 CoARhR APRELL TRRET T (e DIM CaR&|

NV NS S CUHR POWET T eVehbwWIRIIgNELEeT TS USed as a
PMAX| viabdde | when cal cul ating the term nal (PS) jout put

power as Specifi€d in 1S 450087 Tt 7S noted thatl oddie
ImMvention makKes 1T posSiblIé 10 Set The maxi mim Out put
power for packet transferlTabe2r DTM handover without
any signaling changes.

The purpose of this information element (IE) is to prov1de the power level to be used by an

MS and the indication that the MS can avoid the transmission of handover access. The

various fields are defined in Table 3 as follows:

IATC (Access Type Control) (octet 2)

Bit 8

0 Sending of Handover access is mandatory
1  Sending of Handover access is optional

IEPC_mode (octet 2)

The EPC mode field (octet 2) indicates whether the assigned channel(s) shall be in
enhanced power control (EPC) mode. It is only valid for channels on which EPC
may be used. It is coded as follows:

Value
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In an enbodi nent using the handover command, the

i nventi on makes use of an existing "power |evel™
we2ananenrey field in the handover command. As WeST/E200%001508

in Table 1 above, the handover command incl udes an

i nformati on el ement (IE) referred to as the "Power

Cbnnand and Access type ﬂﬁls | E may be coded as

ha el no ode bH-e—2- l posc of—thi-s
[ nf of E ﬁ@ (1 E) is to provide the power |evel
tob use anl\/Sandthelndlcatlonthat t he MS|can

av0|¢p¢h§c%k@n§n133|on of handover access. The various
fi el tse EHCEEREfidid\@det 2)had dilitrént BitcaBetdio depi@ing b @hr(ns]
r not otk dEMEag¥igoka chanadh (3dnd ghe valme dERE PO nodddie dFPC EPC
(oct=t 2) | The FPC EPC field (octet 2) has different
inte ‘Eh@b@ﬂi?l andgepentst stertcnrérot(ﬁ&@n@v b¢ yerHtbe of t he
assi % edPEHigH lcat ?s}?qetaﬁ § MeasyrgmengReppripgrad B el
fiel echypism sy MY i s such that fast powe
contvg{ (FPC) nay be used, the i FPC EPC field

i ndi cat eés whet her Fast Measur enent Reporti ng and Power
Cont ol poRGhaRi smis used. It is coded as follows
Val ug 'pdilPenot in use 1 FPC in use jIf the channg
node|is such that EPC may be used and the EPC node
fi el df thd chghng atodssis $ublathattBRE mehserusel|and Be ERC iaddEfieidde, 1{ he
FPC [ER(ats ikt tie fhanticbiaindE Cuteds, e FPQ EPCfigt atlicat¢sevhetbesd | f or
upl i HRC phalibe usedofr upbink poper cprgrok B épserdeg as fplisiows: [ Val lie |
g EPC pot in use for uplink power control jlI EPC in
use '8 uplink power control iPower |evel (octet 2

0 EPC not in use for uplink power control
1 EPC in use for uplink power control

Power level (octet 2)

The power level field is coded as the binary

Representation of the "power control level", see 3GPP TS 3GPP TS 45.005. This
value shall be used by the mobile station According to 3GPP TS 45.008.

Range: 0 to 31.

Table 3

In accordance with one embodiment of the invention, the invention makes use of the
existing “POWER LEVEL” parameter. However, this POWER LEVEL parameter is
currently only used to control the MS output power for the circuit-switched (CS) resources
after handover, until an updated power control command is received through the SACCH
channel from the new cell. In accordance with one embodiment of the invention, the
POWER LEVEL parameter is used as a maximum output power level for packet-switched
(PS) traffic after CS handover. More particularly, the initial output power for the CS
resources, after CS handover, equals the maximum allowed power at the target cell (or at
least close to the maximum allowed power at the target cell). The PMAX parameter used
in the PS power control formula equals the maximum power allowed in the cell. This
allows the value of the power level parameter being used as PMAX, i.e. if the PMAX is

not elsewhere known, the power level parameter value may be read from the most recent
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JThe power level field is coded as the binary
JRepresentation of the "power control |evel"”, see 3GPP
WA B03EPRSITS 45. 005. This |val ue shall be used ByT/1B2805/001508
nobi l.e. station According to 3GPP TS 45.008. [Range: O

to 3 1. Table 3 In accordagﬁe wi th one enbodi nent of
the invention, the inventi makes use of the existing

o B B S, 0 AR e

diffefent pathmpeRyvEon RVIADY ®utthe pdiver &%ltpaheﬁieté@ﬁay besedne astialize
after handover, until an updated power control conmand
AX received through the SACCH channel fromthe new

cell. 1g t@&lﬁ Il ﬂ@&/@néﬂt%%% %ﬁgalﬁlggﬁng%'gqﬁ ?iGoj c]ﬁ?e the power level

i nventi on, I's use
parareet m;m)\odktcbma s;gna\lmg ﬂnessegesf @iftep IMd thasduver, h@te(rﬁ’@)al 306

T S Rt A oA o pion s
messAZORREL wﬁ&ﬁé‘ﬂ St o B TR égPﬁbx@éd AWRInRPVEl. B etxﬁhﬁple ?juch a

target cell (or at |east ose to the maxi num al |

‘ DTl\/bmﬁenna@pnmeesagarvg@tﬂlmte)l in FHe Jragiie @Jﬂ\émﬁp@natmessarge 226.

contn

1o ackpiRyd PR i BB Bk Rioh,  panERELTHERIE 008,

300(P@RMaras PRYEK ks sy itbeidedBi Jugh B 8tb 368 &t DTMEnformatibe310
PMAX is not el sewhere known, the power |evel paraneter

messag¢ reepaehiyeliye I these ¢mb¢ﬁ1mn@t8ntvbg powerclevr! pararsie B 08Bl d
repre@ént?a YI%LI IpﬁraYr?étéf‘g %g?ci to Blggigalﬁg rg%gg?%egower | evel

erent om PMAX, but the
povver 1 Ametlhelpaite&mtve embaginteat iste dsd Dspenifici defdultevaRMSN 2 for

Al ternate enbod oillustrated in F
the KM Kpaparaeosicn p éultaaﬁlsﬁéié?ax 5,591'5@ g <mpal 308, or
othelgvol alck F)lme&@ﬁmaﬁ&ﬁhhpﬁwgpaef,rwhew eah ekdthfelof such a

shal | recelve a nessage such as a system
defamlnf/aiumu may 6e,(f6t @9%@8 436 dle/forrth@GSM 190 Mz frﬁ'elssmg'é)and

Othet BrefeiepsnCR St W% B GH oD, TSR e Bt telE e e
used'd'e Rl AS Ble pArtichfer n@wadsk §R3enDEN. | GERr 400 GIM UB@SGEM 850,

I'm accordance with vari ous enbodi ments of the

GsM mmsw% oS8O0, etcol. ThardafraltaialeGi R ma0do besssiequsl to
the tern}l %g(ll’plsmpr Vulr’grggggllg ;b?négs%gggnd\?ér?oﬁoﬁ] gﬁg{éf;ﬂeovgg%ould be
reaclesdiz@eh fahé BMAX @amesst Wesd/adt apailabie sech 3C0Br a 83Uandover.
However, any cell-specific lower maximum output power could be achieved by setting the
PS power control parameter “alpha” to zero, and the other power control parameters
according to the intended maximum output power.

FIG. 4 is a flow diagram illustrating one embodiment for effecting PS
power control for DTM after CS handover in accordance with the present invention.
Optionally a PS session and at least a CS session are in progress, as indicated by blocks
400, 402. The power level parameter as included in the handover command is set to an
appropriate value, as indicated at block 404. The CS handover is performed 406, and the
CS session continues 408 in the new cell. The terminal sets 410 the PMAX parameter to

the value of the power level parameter received from the handover command. The

received power level parameter may be used to determine the PMAX value in calculating
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represents a new paraneter to add to such signaling
nmessages. Another alternative enbodinent is to use a
wapweiliizgy def ault val ue 312 for the PMAX par anBtBIB2005/001508
Such a default value 312 nmay be stored at the term nal
306, or otherw se accessibl,e to the termnal fromthe
network or el sewhere. An e% npl e of such a default

3 ,
o Y 40D B2 o e
mforﬁﬁyoxb frothsiiel BS8rtd tlatgrmpiasatt isendi@ra D@I\/atelqhesw florrethd 1 mimayf to the
used depending on the parti cuI net c@ ystem

BSS (a@dgransr@ss‘iwm@eack@m@wen@mw ftergppl. The
PS sdsSion %%nﬁﬁ&es)ﬂﬂ}hﬁle%wm us ﬁéuﬂll% cgl%glaf%ﬁeﬂlﬁﬂ RS pbwer

equal to the term nal maxi num out put power. Consi stent
leveland known PS out put power woul d be reached even if the

PMAX p te re no i | abl e uch s .aft a .

handovai 0. BAWMYRTSS Ay e 1w fResiniol o SREPdfeef fas fiecting
PS w&mhtrepfw DT dhtek @s hé&ﬁi@)‘v@x\/ﬁcﬁcwdﬁ%twmgthé BRsER iRRNEDN.

contro parameter "al pha" to zero, and the other power

Optienatly mdlS qnalrat aster €S aessiondirnin nrogreste as mdmtféd)yrbé@@kﬁéﬂﬁ) 502.

ower f | m il Lus:
he CRaRnBa Rerioal s it e O R bE SRRl O R s Ao
depickéd &rbléck J0BN e \peivet Iévélq&fd’xﬁiétme thId&dtilh g8 si@h@l&%’hﬁessage(s),
invention. Optionally a PS session and at |east a CS

such gg thei S FMapformgtion mgrass SIauessage-idT Bignplingressagrn, The

_ DTl\/ﬁg?eatagps%eH QY& ani 8%@1’8 Q&Eﬁm&rcoﬁﬁnﬁ&@luqﬁﬂxeir{é“ﬁ &9 using the .
an al ue, as

over conman set to an appropriate v
calculated eahadl attptd ppoker 4841, aild epeCifichHy dsiug thel owee tdvel paraimeter

S G5 R AL e B

parafiftef N€ power |evel parameter received fromthe
handover conmand. The recei ved power |evel paraneter

may be Ki€edBtibustetesranother ﬂh‘@f dmgﬁam\sbéam emppdiment for effecting PS

powegZp i Ton 0Vt her G ReAiery§ ot Mt heP B iveRion

OptibdA N?rafllg Nt idag €HRedBRR ar®inl fiogresy, %ﬂﬂloateﬂ&fj}'chl&g(s@SO 552.
request fromthe termnal to the BSS

The €S Sowdver ismgrarped:iad a@é;thc é?{EMnﬁ exstinherts 36 glrhﬂmﬁ gmpadjment,
the P? se§31éeh éo%rtl a§58 1;[ Iﬁ?e lﬁ egﬁpt Fm Pmﬁltefg?fﬂonother
eca ae erm naf outpu

PMADOMU(: iseivﬁilablElchh EEAf hb |pU®EJr latIGQ)aﬁmmté}ﬁE pidvided diiathe amwork.
of an enbodi nent for ectin ower .control for

DTM aftlé?-rd&@rqqé‘lﬁraw@%w WAE Ob &alﬁk afipR thepqed may dedised to

perfdrﬁ%ﬁ@ fiirRAons and operations in accordance with the invention. The terminals in
accordance with the invention include any communication device capable of
communicating over-the-air (OTA) with wireless networks. Such terminals include, for
example, mobile phones, Personal Digital Assistants (PDAs), computing devices, and
other wireless communicators. A representative system in which the present invention
may be implemented or otherwise utilized is illustrated in FIG. 6.

The system includes one or more terminals 600A such as, for example, a
mobile phone 602, PDA 604, computing device 606, or other communication device 608
capable of OTA communication. The terminal 600A utilizes computing systems to

control and manage the conventional device activity as well as the functionality provided
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Optionally a PS and at |least a CS session are in
progress, as indicated by bl ocks 500, 502. The CS
whamvdovesy i s performed 504, and the CS sessi onPCT/IB2005/001508

continues 506 in the neMIceII As depicted at bl ock
508, the power |evel parans is included in a
si gnal i ng nessage(s), such“as the DTM i nf ormati on
ne e, Sl. ot.her e

by PR e EREA%E e Pt e Ty PR el

proce3Sifficontes unitdb 10Nsuchas lﬂviblfbpfdces.t& Rgntidlker aatheed aﬁﬁu‘iction set
t er m_nal out ut power level, and specifically usin
compuigs (BE¥e) or ether cegliplprasessing modale. erpé(e@ﬁ%wt BH tlff?é not
be a S OB o A R hrE B R S e Rm e i M poine
unit @Ay ﬁnhxaldlannaBtterfpmmcees‘ofr end omtgoxﬁﬁoxp(amlammla\@l préoassdid ddupled
i n accordance with the present

after CS hﬁ dov

to comymuygate, it &ﬁmﬁ%%ﬂﬂf@“a%s and at |east a CS session
are i n PROGHESSing %ﬁxt'@?@“cgﬂkﬁgth@bam:?&t@ﬁoﬁ?@f the R%mink600B
CS handover is perfornmed 554, and the DIM

as digsted by mmmmswﬂabh in thes)regfbmcﬁtmgﬁ/ memioey 5’15‘2 SH@SI on
conti nue e new a_ def au

storafEtar e §1.7 23y iuddi G YRR by Al Sorkhis Bt drarhidd desa

moditlés 4380dIRNE tvith@NE preFehit ﬁﬂi%ht%n I 18 oE @iibdeithent af th énvention, the
network. Hardware, firmvare, software or a conbi natlon

programsagp§tofedyn pen-yelatilerabecigal lrenasable. proavemmaghle mad-only memory
c

EErREAE RV, ACTQY BANRE pileblns € nbDIKEUoR ot o of he

termi@IMTihei stah gl 2axy algo arhaloae of rrmwmﬁmhﬁaype%g)f read-only
over-the-ajr (OTA) with wrel IiﬂFglgthorks Such

mempgy (ROM) and propiagunatipandigrgigaple rapdgmgifeess memory

(RAl‘aﬁ,gﬁ ﬁlbeIQ'nwrfa@é ARl SS BV, %1&?@6%)&&&@ Muﬂ@?)\’ QY Ishfftcard,
a er wreless communicators. A representati Ve

or ot]s;qrsfb(emor renviiable rdisoryrdesiesimeddiay €liftel pyograey gy also be provided

. 1.l d t.h d | | t ed
via ofteEamegia OffiesiE) af BRFr-hdb el BYES 8 Ui vBichiAreread B
apprévtfale @edia UAVe@XGIMP! Ehe rBleWBRisbRwWRREADEcLBIng HitAerififlal operations

conmputi ng device 606, or other conmunication device
in acggdansqpebl the ofesamtAnvention may alsodws trampitted tprihedprneod/S00B via

data é’llt%r'lalllls Zs%elc é:sqrfrga él(pvgnlgé/dse%i%p% r&%cglgml %h% §pr§tﬁ£@%?\ggrkts,hs%ch as

GeVi'Ce ac
the datdametwarkall 5 by otheoddtal ﬁ@tbmrltshaldwraammhedlmeméless nefvark(s) 616.
exanpl e, the representativ term 600B i ncl udes_a
pr oces sk HpeEBRRIng|othes |Sftan@"fg t‘ﬁnﬁnﬂl":‘r Hﬁ?ﬁé‘gﬁgﬂs also

coupfég% ﬁ%r 1§trerfa£ee§{{98 fg hSLiAde Wlt‘ﬁghf%hnﬁﬁm@d]? rThdUPE18 may

central ’processing no The processing
mcludet,lfbr &hhphe adkempdd, function buttons, microphone, joystick, scrolling

mechanism (e.g., mouse, trackball), touch pad/screen, or other user entry mechanisms (not
shown). These and other UI components are coupled to the processor 610 as is known in
the art. A display device 620 may also be associated with the terminal 600B.

The illustrated terminal 600B also includes conventional circuitry for
performing wireless transmissions over the wireless network(s) 616. The DSP 622 may be
employed to perform a variety of functions, including analog-to-digital (A/D) conversion,
digital-to-analog (D/A) conversion, speech coding/decoding, encryption/decryption, error

detection and correction, bit stream translation, filtering, etc. The transceiver 624
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be a single device, and may include one or nore
processors. For exanple, the processing unit nmay

WO psaoesa mast er processor and one or nore asBODIBEDE&ED01508
sl ave processors coupled to conmunicate with the
mast er processor. The procgﬁsing unit 610 controls the
basic functions of the terrfminal 600B as dictated by

B GOLATRENPLLABLS 02500, P QBB TSBR3y o

an ar@¢itha\626i ous program and data nodul es associ at ed W th
the present |nvent|on I n one enbodi nt 0

i nvent i Breneembogingi-dhe siaragesresnazy of tl%eﬁ t{ﬁ)}’aétqu? glient

r; e mory
prog%gw H{e& oA {ﬁe %9& so t ﬁg}tl Féhe progr ghrfégear e
storape/tehmsy 6menlqdesr\$oragowmstorfe thérmakiemum pawer chingokkeweldje

prov 8 S LB RS B BB 812l
incluBELRPRItEut RWer eaaaﬂamm@@ﬁg 637@ %&Mb(e%%m&ubﬁ QithREs
interface nodule (S , Wwreless interface nodul e

proce{swrl\@lo isone cmbadlmenb@ the heesertt invedtion- Inem\ﬂamOélm‘mﬂh? output

pow% ﬁfg}l?l edl Blfﬁ% g&é cgeg S‘snﬁw ana}eb? a e&)ﬂ\gra%‘fe w%th %he

procéskées10ub ki@if'lne’iﬂhe tdreaghl RMtpuhoAgNE @D fHad iseto e disél 1y the @drinal,
614. The relevant software for carr out term pal

such gp pererming thewalgulagpa sheven i Eqpatipp 1 Ivv@see fbaspd g Hicj dsfined

valud e SR pBfiet EiaRlich s 1@3%%4“&3%25‘2% R R dul pPRkFfor
whlchml@e tPansoaver Gaétlsr\mrtkansrnsumhmmmdmen danhalsn&hesertkrntihdl modules
ot her datatgletvvork n|n ernmedi ate wr.

Ss L
are TERPHBPRE S9! BEBIPOROR NSERP AGAGles LA g OR miaViged & piefpginal in
accofddREL WiHR the ihttiBh Oeﬁﬁscﬁ@ﬁotqglgnd&i t@'r@;ﬁeé’eﬁﬂﬁi SchaliQlive list.

user-interface (U) 618 associated wth the terninal
6008 THE. 6l alﬁ)lc&pmya rapcdsgldet;lvef mnmm;gpm@méw opgrable on the

tion utt mcro e stic in
netwHcioh aFepatie B TiesBheuS Toy GEnipal RO il e e Bumym
termial QitP@pouRe feveNfor Msdwthia férfnfifal (N@kabSiPNE the Prop&aermiifal
ot her U conponents are coupled to the processor 610

outpgipover.k oele ampodieeny of theAnyinsipnaie sempeingeystemls Oqepigsents
| I
func SRR 1 Salloh Svbiah (ST ARk BRYHRy A Rl 8ffibea
for thragohgiuting gyseém 6be ssFIG. dnaagy Bespmnﬁledv:eothbhwwmﬂ@éms‘ss that
net wor Kk ( sg 616. The DSP 622 may. g) Io ed to perform
comyuiigat @gsjenspent B}’Féﬁg%%“d/ﬁ’rr?é( Ftﬁ‘&i‘l i “&ﬁ% ‘b‘@eiség"c‘fl g itgrgyinals.

(A'D) cRWReMH3Riment, the computing system 650 includes a processing

arrangement 652, which may be coupled to the storage/memory 654. The processor 652
carries out a variety of standard computing functions as is known in the art, as dictated by
software and/or firmware instructions. The storage/memory 654 may represent firmware,
media storage, and/or memory. The processor 652 may communicate with other internal
and external components through input/output (I/O) circuitry 656. The computing system
650 may also include media drives 658, such as hard and floppy disk drives, CD-ROM
drives, DVD drives, and other media 660 capable of reading and/or storing information.
In one embodiment, software for carrying out the operations at the computing system 650

in accordance with the present invention may be stored and distributed on CD-ROM,
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digital-to-analog (D/A) conversion, speech
codi ng/ decodi ng, encryption/decryption, error
waledosati2zeén and correction, bit stream transl atPONIB2005/001508
filtering, etc. The transceiver 624transmts outgoing
radi o signals and receives . incom ng radi o signals,
generally by way of an ant@ﬁna 626. I n one enbodi nent,
e _stor r N S j .
dlske £ re lova é%egl?qg (%:lroogl#éc ; O%F r\?lmecﬁl %?Q\{la%[é &g) t)fyes%rmg
inforhﬁﬁ@ﬁl,tds Qépredéﬂt’ed@yaﬂmlﬁ devif %Oosaqeécﬁ’evm ya hlo be transmltted
i ncl udes st orage to store the maxi mum power .cont

to the gxsam 65D vigdain werlsy P%hqﬁ&ewgﬂwﬂ@aéi%el%trq%aWYewm Agfwork

Asuch%@% daHHFet& &rﬁget%éa %t%vo"i‘lk gﬁér N Frl wﬁgfeg’surttetwork

at1on I n cohnectlon
616 \and/braﬂyecommnmrmaheredio in one errbodl ment of the
present_invention.. In on

di t put
Coi oul ol OB it e FRRRIIES ghe ipsfosnthe Bjorade Mctory

654 ddd/SPAREBa QREER P60 siird fhetvlaﬁo@sr ﬁ@?ﬁﬁﬁ fan@ aQtatuQecﬂﬁlfdoﬁﬁeJtllaﬁ with
term nal output power level that is to be used by the

the pmpm inedntiogu Ebr exmpde, flr messgga Memabn mcmiulecﬁ&sh omralpln with

uat i Based on the
the it S5 sttt e PR e s 5 S okt Ui pd i fover
paralﬁét@pﬁfr t@HidioR QYR térffinaMB00B. The niekape @eméfﬁiorﬁﬂédulé 662
to transmt conmunication signals. These term na

may hsaefpresseapraterthp handonerganyaanss andfer fignbiag siessagss (4 HnRilM
infor%ﬁ% 6I Q@é\ﬂll{gﬁ}/r%cﬁﬁe% nvtge?g%\%?gﬁgﬁg{eg' ?ﬁ% illuStrated c%fn{n(l)tmg

accor nbe I nt ende
systenepfEslsnincRidecRBRUHCUME (664t ledst éne ttanateiver d6P) aridsanaantenna

resentative conputing s em 650 t he
670 fo& fasdFRtnE g@ﬁ%ﬁaﬂaﬂw@ ﬁ@@%}@é DB a)ozf sy ﬂ%‘quso
provi de I
Pevel “f o ARA ool PEANTUI, S o o B cntion may
be inpplepented esrmmelllinc;qirmess poamcle dfmaméacerb by iusmgistapfartihe

ProstAHEE AT POE o A RRE a3 FresFRp g Sotoware, frmware,

hard@hie®rRAY cyBbinatibhefddNCAL E@hltw p@%@rﬁ(s@ Qﬂwfr@' cohtpfaiter-
conputi ng ﬁsten1650 in e provided in

read@iléh progras mapitbie embedied) a\tlth@bmtﬁm reere sompyicgmpahhe media such

Nl ——

compma{-lllédc?lﬁrnbﬂmﬁﬁ 85 othgr ?ﬂél&@@ﬁﬁiﬁﬂfacﬁ@accmidn@totthy 1rb'em10n As
coupl ed to the st e ry .654. The processor 652

suchg il ferEe ewplgewraa@?%n@? fugy a%ldgard COBRAH rﬁéraf‘m’fé’fiﬁl%nés used

here?ﬁaré FtdHABE D Lddokdpss¥ dom gir&éréﬁl%%s}ﬁ}ig Qxfrx%dggﬁtﬁyé sﬁgﬁ&ﬁrﬂy,

rmvare | nstructions. orage/nenn
or trarspioily @mtanf icompatee-usable medlum such as on any memory device or in any

transmitting device.

For example, one embodiment of the invention includes a computer-
readable medium having instructions stored thereon that are executable by a computer
system for controlling the output power level at a terminal. The instructions executable by
the computing system and stored on the computer-readable medium perform steps
including receiving a channel assignment message at the terminal from the network where
the channel assignment message includes a first maximum terminal output power level

indicator, defining a terminal output power level to be used as the terminal’s output power
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medi a storage, and/or nenory. The processor 652 may
communi cate with other internal and external
wa@eowpormesd s t hrough i nput/output (1/0 circuitpgr/EER605001508

The conputing system 650 nay al so i nclude nmedia drives
658, such as hard and fl op% di sk drives, CD ROM
drives, DVD drives, and othér nedia 660 capabl e of

levelrb% cfhgthé W Maxirh i t&%hihdl 'R gb\%‘r leVdl lrgﬂ&t@ﬂ"@é’é’ilbéﬂeﬂﬁ the

twar e or carryi ng out t perations at the
channezl rpsignment syessape) :ﬁ:ﬁﬁlg mteanmak aziapMI@owet h:velmfthfr eseinal to

b d di
|nvent| on@@?@ e st WQB n 'I]'%‘F; Fragirﬂlét}ngc@llqrfrgﬁlthe

termiﬂﬁﬂét@h&@ﬁﬁiﬁbﬁolﬁf)utgﬁ%@wv}él storing information, as
represent ed ia devices 660. Such software may

al so beFromaths nlf:sorledom pravideddpectin thas okilled nd@meart are readily

able cg)\%at)';%é %oﬁtl{z%rr]e grse'flt% a% aefsgrl}émc{ wﬁg %p%rﬁgrlgt%r grgeilra osg Ioi3l s;?émal

purpdiRiconiplter hAvatdwotcrefoNBdmpier SiRefaridirworputet §ubcomponents
and/ or any conbi nation thereof. In accordance with one

embagylih NN, BRG 1 (oA RICOMPUER8YSieT ARARY GREMBISS 654

subc%ﬁ@ér%ﬁl STRAL A ﬁﬁ%\:&ft(%ﬁe g@@oﬁtoﬂlfé h{;&hﬁﬂr | OUS prograrns

a use connection wt resent
i nvent i Dhus, %rprmmmvmtlohlpeomgageug@m&mt apparanmésgl e
662 i s opera h thﬁ ocessar ﬁ@Z to enerate1 t he
Com RS RSO ARG AR e &b Goniselbing opgy lgyel of over-

the-aﬁ‘e{m@tt%sﬁlﬁﬁloh rs%'ﬁﬁmfﬁﬁﬁ QR rinindl BBerhble '(Fh'&eﬂetm Bin di€method,

message generati on nodul e 662 may therefore generate
a powérde Ve pawster copnowiddd tathd tarmindl yreed ¢irmgitrdshgdCY)ehagdover

compipe i B ARbE e g it phokBho b B PR PS8 Bt copied

or otRdr&sel uliGilzeWiRy PRSRfRE AfisH ES NarflBOer. dh aln®6 baiB@lar embodiment, a
transcei ver 668, and an antenna 670 for facilitating

packethavitchper{RS) o20Ub AW level tmbe peadris ity tegoiog” %%P‘é}rp%’feﬁ &vel
for Pg%lgfé? %féeﬁ?% lg%d%)ﬂe 1:; ?é/fg% 1 %L%n%c’rtglg %BIV'eICl%%l ra.n?e(?%q'ecelved via
the Ofeledndoeer cpmaredds In afotlaartpanicalaoémhamufeat; tdefisinpy Risoutput

st andar d, progranmm ng, and/ or e g| neering techniq
powes eyl K olyes YrARAIAYUYE GRIuGAR ee ifipg ﬁwa"rseou (RRONSF L5 Vak i the

powﬁqé’ve‘? gﬁgfn@é} kOt bRRARAI via MRYCT BiHabldGmMadr an(s) ,

avi ng conput erreadabl e program code, may be enbodi ed
Wi t hin hnra@cmdamrvelﬂcmthﬂremboémﬂne arehed isugbvided for

com TR e PGP (RS e Dot BB XL PEPmitlE] S0

termiPal ¥eble af h hetvwdrief AURAuToAE G1gn8lifCRedsdidig gbferbi@ at the
invention. As such, the terns "conputer-readable

netwgkd pidhit pavwer leyel pawmstards aspeaied iwithrtbe signalinggnepsage(s). The

signaling message(s) is transmitted from the network to the terminal, and a PS output
power level to be used as the terminal’s output power level for PS traffic after CS
handover is defined, using the power level parameter received via the at least one
signaling message. In a more particular embodiment, the signaling message(s) determines
whether or not dual transfer mode (DTM) is supported in the new cell. In another
particular embodiment, the signaling message(s) includes a point-to-point system
information message, such as, for example, a system information 6 (S16) message, a DTM

information message, etc. In another particular embodiment, defining a PS output power



herein are intended to enconpass a conputer program
exi sting permanently, tenporarily, or transitorily on
wa@pysaonzput er - usabl e medi um such as on any menmBECYIB2005/001508
device or in any transmtting device. For exanple, one
enbodi nent of the inventio§6includes a
conput er r eadabl e nedi um havi'ng i nstructions stored
t: At
level SRRl oo AT RBfRg the B FORRHDRler e BThE v
levelipasiniatertis antprexidediviabhesipyalingenassageut i ng syst em and

st ored he conput er:-readabl e diu r for teps ..
i ncl udiﬂ@e EFOINE PR ex&ﬁ@ﬁﬁ%ﬁ%&% € ytvention

has HeBi pleSEdi 'R td P dsBEo Bl R Hon WHE UeschiB ok NRANEIt intended to be
assl gnnment nmessage includes a first maxi numterm na

exhagstivewr tplhmitrthd mvettidniditheprecise foemidischaged Menprinregdifications and
. aut put .| gvel : he. i pal ;! t
varis i o A G A el il Gt

inverREe L&l ndt MihGRisAetailed BéséAPtin, dut faghet BeBARIned by the claims
assi gnnent nessage, setting a term nal output power

appendsddicree. the ternminal to correspond to the defined
term nal output power level, and transmtting data
fromthe termnal at the term nal output power |evel
From the description provided herein, those skilled in
the art are readily able to conbine software created
as described with appropriate general purpose or
speci al purpose conputer hardware to create a conputer
system and/ or conput er subconponents enbodyi ng the
invention, and to create a conputer system and/or
conmput er subconponents for carrying out the nmethod of
the invention. Thus, the present invention provides
various systens, apparatuses, conmputer program
products, and nethods for controlling the output power
| evel of overthe- air (OTA) transmi ssion signals from
a term nal operable on a network. In one nethod, a
power | evel paraneter is provided to the termnal via
a circuit-switched (CS) handover command, and the
power |evel paraneter for packet-sw tched (PS) power
control is copied or otherwise utilized for PS traffic
after CS handover. In a nore particular enbodi nent, a
packet -swi tched (PS) output power |level to be used as
the termnal's output power level for PS traffic after
CS handover is defined, using the power |evel
paraneter received via the CS handover command. In
anot her particul ar enbodi nent, defining a PS out put
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power |evel involves using a default value in defining
the PS output power level if the power |evel paraneter

wo 2008017289 ovi ded via the CS handover comrand. PEI/IB2005/001508
accordance wi th another enbodi nent, a nethod is
provi ded for controlling t?z out put power |evel of
over-the-air (OTA) transm §Sion signals froma

WHgfﬁgfblﬂgn\mﬁsabl e on a network. At |east one signaling
nessage 1S generated at the network, and a power |evel

pa anet 300|a RN nal i n ssage( s
it e Sty e Vil RaRerP o R g hode
(DTmybﬂWeKtﬁeoalE t@TA?t’rHﬂsﬂﬂbworﬂﬁgna%s RSmaeRtihalRPseibld &VEhetwork,
be used as the terninal's output power level for PS
Conuﬂmaﬁilc after CS handover is defined, using the power
| evel para ter t e
si gnal |fl”1él mg At feas ng?l%ngl gr%]sg?é% caﬁltlgﬁegng%dl nent ,
the si gﬁ@d)dmglgr@ﬁﬁwfbé\&) pﬁ@hﬁemﬂﬁshmeédseonmlgmm message;
dual transfer node i IS supported in the new cell

I'n anot ESIYENg the At deasdpsignaRg messige Soghthe mpgvork to the -
termflﬁﬁlfsvg?%g)gﬁ)t-té-ﬁeinv g&ﬁmﬁnf&%&ﬂ wh@- POi Nt system

tion ssage, suc for exanple, a system
i nf or naddfmingsa p&ket)svwmhsdl(i%S) cmtlmﬂs/bwmf lovetao bo nsed as the

message, etc. her..par.ti cul ar enbodi ne
rermiiah 3 AR oS 8t FEE SIS R MrRpSF (o Rrgrgesreceived via
the age,gg%g Sl\ggmpgmgssgggu ning the PS output power |evel if
he power | evel paranmeter is not provided via the

S|gnaI|ng nmessage. The foregoing description of the

exgnpl aty. fetedicreiimaf V\Ih'afaelﬁ H‘é’fﬁﬂﬁg 23 P'Sacﬁltﬁlﬁ%wer level
presented for the purposes of illustration and

compzte;ss défptingthe packdtswitohed avtmrigpewer veldforRb aaffid after a cirpayt-
ané t.he .invention to the precise formdiscl osed.
Swmibﬁ )(/ P¥4ti ons and variations are possible in
Ilght of the above teachlng It is intended that the

th t d : : _ '
S, P, SOl B e g
messﬁé@édfﬁpﬁ"s@@ aaResitherBs & WAInd SeflinkMiRsdga vida slﬁw&&hﬁkﬁed

for controlling the output power |evel in dua
controt elrahelr(SASHETX DTM) of over-the-air (OTA) transni ssion
signals froma term nal operable on a network,

conprising: generating at |east one signaling nessage
at4t he ¢ methed of €daimi lamhqgsnatmmmasu angsignplngmessege

h th
detefinl pin oy nEE R TP P ARG BB TR e hetwor k 2o
t he

5. The method of Claim 1, wherein the at least one signaling message

comprises a point-to-point system information message.

6. The method of Claim 1, wherein the signaling message comprises a system

information 6 (SI6) message.

7. The method of Claim 1, wherein the signaling message comprises a DTM

information message.
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term nal via a point-to-point communication; and

defining a packet-switched (PS) output power level to
whenosgedsas the term nal' s out put power |evel POIIER85/001508

traffic using the power |evel paraneter received via

the at | east one signaling ssage. 2. The net hod of

Claim1, wherein defining 12 e PS out put power | evel

c ri I ai 3 .

Vel 1 G BEpILF R, BRCHE AT R oRihE by B
compiaBslasing a dSfaull heluai dedthind thelPSi outplut potver level if the power level

transmtting the at Jeqst one signaling nessage
pararpejgiyis ngbRroy igA ViA 106 siggalinganeisageast one si gnal i ng

nmessage via a slow associ ated control channel (SACCH).

4. The nethod of Caim1l, wherein the at | east one

signal i hp mebed gEClwnds Mhawin e @PWEF leys! Rrgamatangonprises a
nmx%¢%$g§%§ﬂﬁ%§g%gﬁw ew cell. 5. The nmethod of daiml

east one signaling nessage conprises a
poi nt-to-poi nt systeminformati on nessage. 6. The

mef hod i [ Is '

el Ble SALTRECIRY. St Ui AP OB SRR
switchied bapuopowdrdével (EMWXY based dnhtke siaginabrnh pgweeksegarameter.

conprises a DTMinformati on nessage. 8. The net hod of

Claiml1, wherein defining a PS output power |evel

conpr i SEise msthod oACHRhAO| wher@lnudefiningttdé PSiongput peweiSevel
out put power level if the power |evel H;raneter i s not

compyisey Fleatingthe Re gty RPVeigevrb dseding &0 thedermidle hod of
P =%hgpnt}p w@ggf¢q4{ epe¥er | evel paraneter conprises a

maxrtumPYower ‘I'evel” paraneter. 10. The nethod of Caim
9, further conprising defining a maxi mum
packet swi t ched out put power | evel (PMAX) based on the

nald- munThomethod of Elaipmdy awketedr the farmina és ¢apahls@f simuttagequsly

i gl L 5CI %) IR S BRI aw s
via tigcedweikng to the formula P =min(r 0 - CH - a *(C +48),
PMVAX) .

13. A method for controlling the output power level of over-the-air (OTA) -
transmission signals from a terminal operable on a network, comprising:
providing a power level parameter to the terminal via a circuit-switched
(CS) handover command; and
utilizing the power level parameter for packet-switched (PS) power control
for PS traffic.

14.  The method of Claim 13, further comprising defining a packet-switched
(PS) output power level to be used as the terminal’s output power level for PS traffic using

the power level parameter received via the CS handover command.

15.  The method of Claim 14, wherein defining the PS output power level
comprises using a default value in defining the PS output power level if the power level

parameter is not provided via the CS handover command.
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12. The nmethod of Claim1, wherein the termnal is
capabl e of sinultaneously maintaining a

wa@2sai2esw t ched (CS) data session and a PCT/IB2005/001508
packet-sw tched (PS) data session via the network. 13.
A nethod for controlling t?g out put power |evel of
over-the-air (OTA) transm §Sion signals froma

t efgn nap e%@tl'h@@ bECRimd 3?%%[{“11? gQWQIr 1'e§élsﬂian@'té}vc'oﬂipﬁges a
a power level paraneter’to the rmnal via a
maxiaiunc powerdewdl plrache(eS) handover conmand; and utili zi ng
the power |evel paraneter for packet-sw tched (PS)
power control for PS traffic. 14. The nethod of C aim
1317.f ur Tikemethodpf Chaimd 6dehemeimgovidpaake inasishim pedes RS}
out put . power | eve be used as the termnal's output
paraipgjijto thwéqmr@iﬁﬂaﬁée {3§§P9¢q¥eugq%a@¥@%e§@ﬁ plagipg;the maximum
V, . : _
rov GRERTBLER LY Mo L8 A R S paover
commawkr | evel conprises using a default value in
defining the PS output power |level if the power |evel

paranmeter is not provided via the CS handover
c oirandTi6methhé ofi€tdind 6o furlBencompiringMefimgnga tiaginpowvpacket-

. L eyel paraneter j Ses a maximy 0 | evel
switched Siebtpower ver M Reo Rt 2 prckeaiiricl (PikaBiypower lovel
base®b@¥eFhAGmbREpJWRet 160 RaETer FY¥iRbd PRMBOESHandel BSinmand,
term nal via the CS handover command conprises placin

the PSroaitpvs p weiteped ke be pesdedts thetermianlés ontautapevesy level fag Pedvadhc.
| evel information el enent of the CS handover conmmand.
18. The method of C aim 16, further conprising
def9. ni nbhemathrd ofi @laadiBe whelicincdedining thp BS qutwe povernlevel

comisEt IR B WK Bovnerdveso e AP Eh i vea
- ¥hﬁngpercs_hﬁm?t0¥qg),pm)p)nd, the PS output power |evel
to be’usél as

he term ndl's output power |evel for PS
traffic. 19. The nethod of C aim 18, wherein defining

t PS .out pu Q .l evel . co i ses.cal cul ating .t he PS
ottt DisuBr el 3P lady i Be i dhp B inlfanedusty
mainfifiag aQircuiCkWitcled (CS) datd 8dssioRMAKh packet-switched (PS) data session

via the network.

21. A terminal capable of communicating over-the-air (OTA) via a circuit-
switched (CS) network and a packet-switched (PS) network, comprising:
a transceiver capable of receiving a maximum power level parameter via a
point-to-point signaling message; and
a processor configured to utilize the maximum power level parameter to

control the terminal’s output power for PS network traffic.

22.  The terminal of Claim 21, wherein the processor is further configured to
utilize the maximum power level parameter to control the terminal’s output power for PS

traffic after a circuit-switched (CS) handover.
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20. The nethod of Caim 13, wherein the termnal is
capabl e of sinultaneously maintaining a
wa@2sai2esw t ched (CS) data session and a PCT/IB2005/001508

packet-swi tched (PS) data session via the network. 2

1. A termnal capable of chnunicating over-the-air

(OTA) via a circuitswtched”(CS) network and a

paﬂfet “Pifd Jeﬁl?fﬁ% %f@&in?gf,\%ﬁe!fein GRWUHsSdifd-is Bapable of receiving

transcel ver capabl e of recelving a maxi num power [evel
the npairum tpewey leaelapaponeter- tio a plowndssedigtad bomepl thasabGAGOH).

a processor configured to utilize the maxi num power

| evel parameter to control the term nal's output power

f 014.PS Tiad teaminal ¢faClainc21,3¢herelh e¢hel procassal is ifrthet eornfigdied to

wherein the p essor is fyrther, configured to utiljze
defing ﬁ@aﬁl%sm%%&éa ovf@%?ovb%hj%v pane t }E%ﬁwm ey lovel
parath&ETHRAPS §ut?gtf{gﬁse( é&%))é’p o HeQlsed fhk Arfifal & du&fut Bower level for

ciréult-sw handover. 23. The term nal of
PS tralfmiaftePd CSwietwarkrhandevet.r anscei ver i s capabl e of
recei ving the maxi num power | evel paraneter via a slow
associ ated control channel (SACCH). 24. The term nal
of 230 ai Tihe2ttrminhksfallaint e varencie debining shedf RS dutpnt power level

confiqure o, define acket -swi t ched (PS),.out put .
com it ThEG il Fle freTHiR SERSHRe PPRgEevgF thmum
powdri&eb bRH s RRYRIvideasd th%@i%ﬂﬁl_ix‘x’gsﬁgssﬁge.t he termnal’s

out put power level for PS traffic after a CS network

handover. 25. The termnal of O aim 24, wherein

de;e. Ni Nghd e GULIRI 2 LOVRYeih BYEhro SR80 i fifthet SorTEhufed to

default value I n defining the PS output power |evel if
defing henaramumupacketvievitched, eltpuianoavee iavel (PMAXKD apd o packstiswitehed

the signaling.message. 26. The termnal of G ai m.21
(PS) gEpEpqetiiere peedon e maximy Fayeidgis PauRisiry B ferbiput
powet [ERX 0B ek Ble-temihs eyt ppwer ROVESr P weffic FMAKS

and a packet-sw tched (PS) output power |evel based on
handpys. maxi num power | evel parameter, the PS output power

| evel to be used as the term nal's output power |evel

for PStraffic after CS handover. 27. The term nal of

Cl &l.m 2Ehe tgtrainal of Caim Ad.rvher¢ia dpnipg thaRS peimsl pavesy dgvel

comI%gsg Oé%glﬁétnfggtlhg #gaoﬁlg)iﬁg nmg\gfgr 1E%21 %géolgéi’i‘hg ROWE folnfYE!
P =min([, -, —a *(C +48), PMAX).

28.  The terminal of Claim 21, wherein the terminal is capable of
simultaneously maintaining sessions in each of the circuit-switched (CS) and packet-

switched (PS) networks.

29.  The terminal of Claim 21, wherein the signaling message comprises at least

one of a point-to-point system information message, a system information 6 (SI6)

message, and a DTM information message.

30. A terminal capable of communicating over-the-air (OTA) via a circuit-

switched (CS) network and a packet-switched (PS) network, comprising:
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P=mn(r O - TCH - a *(C + 48), PMAX) . 28. The

termnal of Claim2l1, wherein the termnal is capable
w@boosiimzBe aneousl y mai nt ai ni ng sessi ons i n eacPCDIB20é5001508

circuit-switched (CS) and packetsw tched (PS)

networks. 29. The term nal Caim2 1, wherein the

signal i ng nessage conprises at |east one of a

poi nt - t @'tﬁﬁkd@:‘ive?)é%)ﬁa%[@ MEQIVIRE | h%x%ﬁ%%%er Rvelph&iter via a
i nf ormation (Sl nmessage, and a DTM'i nf ormati on

CS handaygseomgmndpander ni nal capabl e of communi cati ng

and o paaeseslPARthE BafiE el KIREp-amtsf e B povee

conttsldoisR®hsteoricapiol e of recei ving a nmaxi mum power | evel
paraneter via a CS handover command; and a processor
configured to utilize the power |evel paranmeter for PS

POBES Camht té¥nikad of ERiMSOWIhKrelr BE E)irdéessaﬂ-ls fﬁhﬁertc%hﬁ'glﬂéﬁ to
of Claim 30, wherein the processor is rth

definempackeirwyitahsd 6BY) avepug pgyekl@velmngéh@ma((mgym pgwpmhevel
r ar anet e
parefiRUT 0¢ B Ot pier ORI T B e B RO Elgre for
PStmrﬁﬁcput power |level for PS traffic. 32. The term nal of
C aim 31, wherein defining the PS output power |evel
conprises using a default value in defining the PS

ouBput ﬁhwearmhrez\l{ ef Claimt3h ﬁwH&)éinrﬂblﬁlnmgWBé PE ®viut power level
ar anet er rovi ded via the CS handover conmmand.

comBaSel HRDE & e Brin ek i S DS, P8P RVER EVE BTSRRI muim
powBOBR] ph&ﬁ@ter?@ﬁ&ﬁﬁ&ﬁﬁed via 'tﬁkﬂéslﬁ%aggg%an HhEXiEti ng pover

|l evel "informatio enment of t ver conmmand.
34. The termnal of C aim 30, wherein the processor is

f ugt her [ fi [ itched .
e R e e
incluslgd pudn posterg goswee levbbinéamation blemeakd fitherCShadovee ¥&hmand.
paramster, the PS output power level to be used as the
term nal's out put power |evel for PS traffic. 35. The

t eB4ri naThefer@iral of Clhim B0ewkirsindRd prdcergor i urtier @b dlired to
ower .| evel cal cul ati ng the PS output power
deﬁrfé&,r@gmg@gbpqﬂ:ﬁﬁtg ipqi uip”t pAYYE level (PMAX) and a packet-switched
(PS) output power level based on the maximum power level parameter, the PS output

power level to be used as the terminal’s output power level for PS traffic.

35.  The terminal of Claim 34, wherein defining the PS output power level
comprises calculating the PS output power level according to the formula

P =min([, - T, —a *(C +48), PMAX).

36.  The terminal of Claim 30, wherein the terminal is capable of
simultaneously maintaining sessions in each of the circuit-switched (CS) and packet-

switched (PS) networks.

37. A computer-readable medium having instructions stored thereon which are
executable by a computer system for controlling the output power level in dual transfer

mode (DTM) at a terminal by performing steps comprising:
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P=mn(r O- TCH- a *(C +48), PMAX) . 36. The

termnal of Claim30, wherein the termnal is capable
w®B00sii s aneousl y nmai nt ai ni ng sessi ons i n eackCODIB20I5001508

circuit-switched (CS) and packetsw tched (PS)

networ ks. 37. A conputer- rﬁﬁdabl e nmedi um havi ng

instructions stored thereon™which are executable by a

conput ef..s: L
nmp fecé¥§§fé§1&8nfglg§9§@%1éd§?nga}t?lgtre?nk}%agﬁ‘&ﬁeg%%@ﬁorh &V Rhst

in dual tra
one gfer dimuitismgtcbed{sS) hangovies corgmard @id/a pginttorpointignapiogeressage;
| evel paraneter via a ne k fromat ]east ope of a .
i v cui | T Rer ke Cef R A oo PhleSAPased 6 e rtimum
powdQbvdl ph@nmRRiridndsi gnal i ng message; defining a
packet-sw tched (PS) output power |evel based on the
maxi munestabbehing e\ dapmseasien using thed® Seeutpfi fosver feyel PS
data session using the PS output power level. 38. A

data processing arrangement capabl e of conmunicating
ov23$.- t ha-data proBEsing witagemeneeapahlglof ¢pmmaunicating over-the-air

OTR R R AR TS oo SRR S Rl o
netwdf, @6mpASng maxi mum power | evel parameter usable by

the termnal for PS power control for PS network
traf fi ca PEpRessar ¢qndigyedito deterning BInaaxsmuBlgiadyes deviehparameter

usab LR AL BRGNP For IRV, RIAARYG pS ReclBfc R Al via a CS

andover coma ata processing’ arrangenent

of O ai atr3fkceivbesaphlie i gendinyg thelmagduwan poerelevelgrasamdtarto the

Is included in an existing power |evel information
temgﬁahﬁ%ﬁtgghaqd%erég%over command. 40. The data

processi ng arrangenent of C aim 38, wherein the

termnal is capable of sinultaneously maintaining,

seddi ondhe date RrasessNg AEangeRent of Céwm{%q@éle{%sheawlmum
pOWQQ%?BMe{eQ Ii‘seiqcltglﬁ@ in%téwilﬁg ipo&fér 1e0el AT PPl AFESRERDS the

arrangenment capabl e of conmuRicating over-the-air with
CS handeentominafdTA) via a circuit-switched (CS) network

and a packet-swi tched (PS) network, conprising:

40.  The data processing arrangement of Claim 38, wherein the terminal is
capable of simultaneously maintaining sessions in each of the circuit-switched (CS) and

packet-switched (PS) networks.

41. A data processing arrangement capable of communicating over-the-air with
a terminal (OTA) via a circuit-switched (CS) network and a packet-switched (PS)
network, comprising:
a processor configured to determine a maximum power level parameter
usable by the tefminal for PS power control for PS network traffic; and
a transceiver capable of sending the maximum power level parameter to the

terminal via a point-to-point signaling message.

42,  The data processing arrangement of Claim 41, wherein the terminal is
capable of simultaneously maintaining sessions in each of the circuit-switched (CS) and

packet-switched (PS) networks.
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a processor configured to determ ne a nmaxi num power
| evel paraneter usable by the termnal for PS power
w@onsnol2sf or PS network traffic; and a transceP@EIB2005/001508
capabl e of sending the maxi num power |evel paraneter
to the termnal via a pointsjo-point signaling
nmessage. 42. The data processing arrangenent of Caim
41 A3wherRicrlatalRodessing BthndemeatpEblain al, WherbihitBO 8 o8 Ing
mai ntai ni ng sessions, i n_each of the circuit-swtched
MESBAEE\COMPH AL Kedpt Qi of aeint e gping sysigse kefoumtionimeesgageaa system
infoRhAFRSGI916) AL irffof rein the
osi gnal i%g@)nesgg%%g@%?r%)rlﬁgé@og#&qoéég?s%é of a
poi nt -t o- poi nt systeminformtion nessage, a system
I nfy@r maty S : A DIMinformation .
moeaagert Byt EREaR B R BteHEherESh which ar
exequtedle lbycs c@nputet sysﬁdl thheis embgﬂmh?mﬁ@i@xi@g o Eod @rrmhaﬁin dual
ut e temthat is capable of comunicating wt
tran 8 BpAE (M KR Il ssiet O BRRSEOTIRYIAPF SORPURE €5
net or K BRIl hiithub BONFer QO philiat VR (G
Jon: phiwe g I %-ryut ﬁ}l@f)mlﬂzt y iffal for

~ maxi mum power level paraneter us e termn
PS pogier pantyoddrsP Scrntwerk tréfie; 488 net work traffic; and

sendi ng ximum power | evel paraneter to the .
t erni naﬁér{\;l?na%mgf: Teasy™ &R ge'f)%vel F@%‘ﬁ%ﬂo‘ﬁ%"r teEIBWﬁEYfa apegst one
of a &S{imhddvet Comtiand asd gpaint-APpsIEES@Ging hivssaPesSy St em f or
controlling the output power |evel of over-the-air
(OTA) transmi ssion signals froma term nal operable in

duab. trangtem RPesnttdAIAg the BuBulFiwa 1Evel SPHWritﬁ%gg (OTA)

means for generating network nessage that inc es at
trangnaasden ggealpfrom acterminpk opswibleingtiial ©8)sfdrammie (BT Moomanework,

Comgﬁwg%%_ poi nt-to-point signaling message; means for
Ssoti ati ng a nmaxi num out put power |evel value wth

t he net wealks foEgargRingRONGk ntssdge AN Mhdlided 8t [cA& one of a
ssage fromthe network to the term nal; and

.n K
c1rcqr1:tgsgy\l£crhpq, E%%)el'fqnﬁpwg cgmgg@fi and g@piﬂ@ﬁ@goippggnajhngpunssm r
| evel oéﬂemqrof ﬁs&i%@%’ygﬁgﬁnw 8*1@2?&){%@ 1Y geﬂ{le Rhe

| evel val ue recelv [ e ne nessag
network message;

means for transmitting the network message from the network to the
terminal; and A
means for defining a packet-switched (PS) output power level of the

terminal using the maximum output power level value received via the network message.



