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WO 2005/117289 PCT/1132005/001508 SYSTEM, APPARATUS,
COMPUTER PROGRAM PRODUCT AND METHOD FOR
WeONEROE4ING TERMINAL OUTPUT POWER 5 FIELD OF Tt /182005/001508
INVENTION This invention relates in general to wireless communications,
and more particularly to a system, apparatus, computer program product,
and method for controlling terminal output power levels. 10
SBATKYRAMROFUS EOMNENTRBN ROGEBIAM REOOUShADINEREHOD
such as celfiglit QEINIIRSE) InbIWG K ERHGEYS Ale GROVIAEd OOAEHTAte the
communication between communicating devices on the network. In
Global System for Mobile communications (GSM) networks, Base Station

Systems (BSS) are provigdled sniPeReimets ipiehinclude one or more
Base 15 Transceiver Stations (BTS) and a Base Station Controller (BSC).

The BTS mapaggs then ReieintepaesaiaMebie StalipRsMMa GRIAQE more

other terminals, and includes the transceivers and antennas to service .
PargATELIO A HIIEH-GPBATSY SR O BRMFS IRSA B Bsductaidisibohiby geatrolling
terip@irelifpachonsraseerhysical links between the Mobile Switching Center

(MSC) and the BTS. 20 The interface between the network and a mobile

terminal is often referred to as the radio interface. Radio Resource

‘ s<that-attoy i oint dialogue
between the network and the terminal. These procedures include
handover BB E AR R T 1 A B I o 95
entplagiassriroiiedne oinael the cethituAc anaitertwisrRidmimmenatiagelzdses on

o S R R RS ctons, s b,
StaGSN\ wnehnat (BE Ehale gourd dedtwioths neesede sigitadi fiotudeicacsservices Base
T A ) Seres S e e e e AL g e
radforiertaire typeebife Masippl <M nmdochtber tieosenayomid ndatdes the
e B L e o o
whiRh ity Bdevithe (GPRS Yuncipoefind oot g dkbtsskevices. taeMetilly SE R
CelVQ (%ész&lﬁztﬁg BEJ! 1432005/001508 2

| The interface between the network and a mobile terminal 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 service,

General Packet Radio Service (GPRS), was defined for packet services. Generally, GPRS
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is a packet radio network utilizing the GSM network, which endeavors to
optimize data packet transmission by means of GPRS protocol layers on
wihemit/intesface between a mobile station (or other terminal) arck as360R/801508

network. If there is no active connection between a terminal and a BSS,

the terminal 5 is at rest or in "idle” made, and the BSS has no specific

tasks to perform relative to the terminal. However, the terminal continues
is atenohenitlicastvalkhalngy suct Sis{thevBrhadeast Geletrab€haopgiize data

BCCH) ar the Packet Br%atglllgg%t Cotntrof lChannel t%PBCC'{Q of ;hetcurrent
P ARG H B R G B o Faditat IO EAN TP atE DS SHRNUINE s qeticthd
mobilodestmplysichépeimtitedpaint HidFRE@RER connection is established.

Thus, in 1 dicated mode, the terminal is allocated dedicate nels .
o commui T R R R e i
is aGPR & teriidikd] vrdoparhteci B ohbastnthypes o dekofogprfationelatiGiagshe
terrfind1O8 OLORCTRURR IS (B IR IORS HARES: BT TBA IR Aarhedhip

GPRS and other GSM services. The mobile user can initiate 1

Broafiene Fentiie duto o BeCilioos éhviBasksinbunagrastiSyntrdrEenngl € RGCH) of
the TRRIIG HSERLEALPAMIGIRAL A fFBM YR cAl WG SITARe o e dicated

receiving GPRS data packets. A "Class B" mode of operation refers to a
MOogRoERAIEAE RAE PPk 81 diertinsa 1B H oanTrRe iasgaitlighedsihus, in

dedREREaSRUITRSISIMING GAB.ORY ARErAG RS SRIOksebices At alime.
Another mode of operation, "Class C," refers to a mode where the

infqERHA?& can only be 20 attached to either the GSM network or the GPRS

network. ThecBiertioibit BRESHTRG) HRAsUBHNGPRY thermareaiQ perate in one of
simultanegus operations, Terminals operating in the. Class A mode of -

thres Fapsies R ERBFEIHRT cah BdasA ot B8R ECRAEBE IR areds Wil

terRRAGH\EY-REQYBEHINCIERIS savitks SHMkaReaiisITHomexasperehaushiate
a Class A mode of operation js the Dyal Transfer 25 Mode (DTM) used in
oS AR Ly SRS HAEP R TR LAORONerar G Mobile user can

parffiplag ons GONEsORLr aial, Stthtas s MidteRadiGRREsaBeaNas. A

w(Multi.RA ode in Wideband Code Division Multiple Access (WCDMA)

OB PSR HAIEn EFRR S AP To B AFHRE S A GSBBOfP Poot OPRS

andRRSESHPRE e fUbutalanalag aniscayiein s pbrate wniadtiofddMdeast a time.
ource an RR caopnection,and is simultane llocated 30

ARG R RrBREUP ord Terapo ) bodcHilto PRAEGS IoBUICH e
attdB5d toaotitindte Sitd/besatitroofiradiBREsevaek. Wik 206&4ibh 7288 formed
maguca-llié'],' %g%épeogfrgon% simultaneous operations. :

Terminals operating in the Class A mode of operation therefore can be
attached to both CS and PS services, and can be actively engaged in both services
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 fufure 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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3 It is noted that during a connection, i.e. when the terminal is in transfer

mode such as the "dedicated mode," power control functions serve to
woaintemn ags optimize the radio channel. It is very important thetr/ig2005/001508

terminals that send data to the network use the proper output power level.

If the output power level of the terminal is too 5 low, data throughput may

suffer due to errors caused by sub-optimal radio conditions. If the output

power leve};G§ mﬁe@fﬁ‘a{rlﬁiriﬁ%ocmgiéc%&?zséi‘é@q@a‘?‘ﬂ’@t@ﬁﬂ?ﬂé‘ﬁl@ﬁﬁ"ﬂransfer
results, and the data transmission may cause interference to other

mMogf SHERAS T o B ST MRtfni A of PONBRIS YRR ARG SRAIDERIE and

opﬂﬁ{%?ﬁ{:j @?%@?Bﬁ&tﬁ@t Q@]?é%pﬂlﬂifér@éil{péﬂatlgrﬁm d@é!tﬁi@ddsdlﬁﬂa to thel
specified formulas. These formulas in e parameters that the terminal .
et B R U 25 GO0 RS 5 WL BF P RML RO AL Gh M EeRga i oo

lovQrdwel gastulgyiphennstwictisr androneconttal e ssegisdpamaresemtonditions. If
th sép%cificals%/ t(é ea?h fr(:télthte tem]inatls. ﬁu h system information messages It

CArE RIS RETTte T BY e hERRBIR T (RO PO SHBIE B gicat ERE RN LRIk res s,
andiépehdingaosmilieihase getectet oyftha cretwontkel bhapeehioset! paokiedr
chr?r}'glel structure exists, the system information messages are

Tiaisthitted on the PBCCH; otherwise the system information messages
are transmittedPRS tae BEGHisd®mdibatechabavisttheitersmheadspropriate output

PO e e e e T S e e
termmodec wahenithe tenmmcmm@e,smmethefdm inesteth nmdoenigitivengesahges
bro%&passfteé%{ %‘%%%t@grf?) ax %Wc&%%‘ We%%\é%rem?#t l%% %§BES§e£@ &%{%\g ?%nof the

ie

e terminal is in dual transfer mode and‘it iIs handed o toan
termhaaksrniineh wmmgqﬁea@nw%mpaafpm:pﬁ@ﬁmé& ntherinewiwo
po&%ﬁ@g@ﬁ%@ﬂ%%@%&%ﬁ@g@%& BdRehg.dedicaind medsand

it is handed over one or several timesto a new pell in W_hlch the 25
opeeieiindf pegkristBaplesutivesXTHe thefiaght SHATReRRIUIBESSEBEFcHE

tra ¥ HRME POVVEI B Yl O DREkGISWHEBRIFRSRHIGRRHN G AaNtc W8 mitted on

staying in the dedicated mode. Therefore the terminal is not aware of the
thedd) -output power and specifically the correct maximum output power

for packet tiansfaEaheR i RNtRES SR tha LAl ARSIR L IAsE Buhe st81e8t on

cell. 30 Accordingly, there is a need in the communications industry for a
PATHRRHTET TEACHYEHEHTY SSRORSATMG YRR Restirgas St ottt (S iwhile in the
(p2RBNGING SGiFAENBIIAGES t&46Thal moves via the dedicated mode to the dual transfer

mode the maximum output power may be correct. However when the terminal is in dual
transfer mode and it is handed over to a new cell, the 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 1s 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
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as where a terminal is operating in dual transfer mode and a handover
occurs. A further WO 2005/117289 PCT/1$2005/001508 4 need exists for
a'wsysrenm/ ardsmethodology that provides an unintrusive and efficiBeit/iB2005/001508
manner for providing such information, while working within existing
protocols and structures. The present inyention fulfills these and other
needs, and offers other advantages over the prior art. 5 SUMMARY OF
TadENVENT iGN Tm avdreethedimiatibasprothéepionarmtesckibad effowent
A0, Y IEAME, O1EH IHIAKERS o NILRGEADS, ARRALER RN B ha
and understan mét e present spécification, t éc"present Inverition
giscluses d sy sremnaippyandiers doipiese probedmr 1@ gio dudt dfsmtttod
QSC%Qg&llm&tﬁ{@BH@k%t.p“t power levels. The invention facilitates
reaching a known and/or consistent PS output power control for DTM in

all cases, including DTM after a CS handover. The PS power control
formula includes the PMAX paraeter, which defines the maximum power

allowed for PS channels SBMNAR Yn i pBrErdBIYER ELNtly not available
in all cases, 15 one embodiment of the invention involves providing the
PMAX param&fe? AR HIREASS df Bip BFRE I8P e fi1&. @l to overcome

B%Fiﬂﬁﬁfa@%m%@vm%?eféﬁwiﬁbéﬂ?eﬁ’&‘ﬂg&n'd%e?ﬁ%mﬁéeﬁ)e present
value is used for PMAX, when PMAX is not otherwise available. In

SRFGIHEREADDEIRIBIRNG A IHENHYR ARSI IR PXAIGTC ARRARLHSy FOHAYISE REperam

BYSIann aHf HHETRSO FoMRNRAIR AL RANINSYEISH poiwemaier.6 and DTM
information message, This 20 allows theﬁMS to be aware of the, PMAX

parameter vaﬂ?é%ﬂﬁﬁ%%e%ﬁ%‘%ﬁﬁj@ﬁ ’é‘%ﬁ' ‘Wo‘%ﬁﬁ ShensiiAplahputput
povrodisnadl eiita vMantiDeabavoives diafimmy Pagiefault v alkieiéeerthehe PS power

PMAX parameter, This defaylt yalue can be used whenever the PMAX

ORI RO B REES (ot e R BB HR DTS U Bower

aikiRed for RO ohpilisg. R cuifiithid ppawektdveholeauerdberedi16OIE A all cases,
' %jon signals from aterminTI operable on rk involves

transmis a ne
BRGSO 5 RGP (R AR it S oo RS Gh e for the
(TS hathdovemtaahthangh The O wardewe]! panamedanéswakzedniorhich the Power

s ;g_asf\eliv%g e?c\i/agﬁgks SedCor (B?\I{RBJP \l;vlllae% Bﬂ%&fst%ro &h@%?s%va%rdilable. In
another embodiment of the invention, the PMAX parameter is added to system
information messages, mainly system information 6 and DTM information méssage. This
allows the MS to be aware of the PMAX parameter value always before requesting DTM.
Yet another exemplary embodiment of the invention involves defining a default value for
the PMAX parameter. 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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In more particular embodiments, the method also involves defining a PS
30 output power level to be used as the terminal's output power level for
wRRtraffiosmiter CS handover using the power level parameterrecamdvial 508
the CS handover command. The WO 2005/117289 PCT/182005/001508
5 PS output power level may be defined using a default value in defining
the PS output power level if the power level parameter is not provided via
PS thepGSphandvel combraitdinéd asiofedeftorke pdrticulde Snip dimmBRoafput

poief 1'env‘é‘?ri‘f“t%gﬁ$‘$§? &%{3&%‘!&%@%@?&5@#88’%93%’% HeCT N o(%'\évregolr%\rlgal.nd.
parameter. Providing the'maximun power 5 lével parameter to the
terminal vidntheo@®Srraedayet comreahddneagnimitive iplasitigntbe power level

) r ) Lo format
P el Sl A B bower
levelafmpgesenadin termpadiee shvtchddndovsn e powanibraly(PIvViAYe) rlaeing the
maﬁ’i&%@%@%@&é%ﬁ(&@&éﬁﬂ af m%mggﬁmuép 10OV AN RLBATAMELE! of the CS

received via the handover command. The PS output power level may

hanlg tes csamnansithEhe meamarsrautplropsvRdr seleditrampifuaitesak g-switched
outgésl‘gﬁé&r 1&@?(5}%@4}%&onl\%‘e&ﬁ?l%ﬁ'ﬂé‘%rtl@?/@ﬂ%@éﬁ'lﬁﬁﬁé‘lﬁ%ﬁégﬂﬂntgéwer

put power level according to the formula P..., = min(’,, - IT
levebpRragpet g vECRYY ednvin@e SrRIIANH corBReifinahe R Ry st RaYEB UgKE! may
be MBI LR iR SREROPANG RIEPEAIS LT8O A (REHRRINOLK e PS

another embaodiment of the present invention, a method for controlling 15

outipK PRSTLEhER IR e cariac sAhiES RS Jra U Pe WeFlsHel according to
theGREFINERIN duﬁénﬁrgangg mgdg¢DTAY), pmmi. WRIKHOVONES S808! O rminal

at least one signaling message at the network. A power level parameter
majs sisseiateds lyithaihesigr@finkim essagesitheP Sigaglistgsne ssagfe isetwork.

”ansmitteq’r(r%’}:c‘)tﬂé‘? &%E‘%S\g@&&“&ﬁﬂ%{g?@@& fh5’?%?0%%?r[’e%%rfo'%%{'?omng

defined using the power level parameter recelved via the at least one
thesigalimy 26r leeekeye TrheanSrostontsignaksr o brusod apetable in dual

tralSFP D3R GHWS BBQ%%{%?Lf&rvB’%J@JH&a%g‘Q{ ?erqrgI%J nalirrgr% message at

embodiments of the invention, the signaling message may deterniine
thaphbedkof POMBTIVVE sappertedisrmtireintad velh thesisignaling ssressagdic

siglanAl5eRelfe 3 RS PRI LRY SLEM IR T MRHOR G S SA0ES B RYHIP wer

information 6 25 (S16) message, and/or a DTM information message.’In

levghis defifigdipatishthBoSTderstipapustTrepive B eiadhel aidonst uerispgiing
meSHPYUL PAVES tﬁ)&%h’fq{oa@rt@w%é‘ﬁ@é@ﬁ%%&%ﬂ@%gﬁ& B@G@PY@J@I for PS
tra;l’ﬁrgnsmitting the signaling message may involve transmitting the

In more particular embodiments of the invention, the signaling message
may determine whether or not DTM 1s supported in the new cell. The signaling 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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at least one signaling message via a slow associated control channel

(SACCH). In another embodiment of the invention, a terminal is provided
thatG=0891caprable of communicating OTA via a CS network and pAdB8B2005/001508
network, The terminal includes a transceiver capable of receiving a

maximum power level parameter via at legast one of a CS handover

g%glmand and a point-to-point signaling message. A processor of WO

BAT17388 BB L 300510t Do @B sk Riamst e d s ea werLaiivieo! for PS

thapawenkEel fparameterias R 5pawey control for PS network traffic
after a CS network handover. In another embodiment of the invention, a

processing arAriIMent R EURLBl bR RE AR AR AL SFfREETIRAL is

adp B hedfarimndisaR S Rellvarke el SiarsangemeatinelNdesaetwork. The
processor confﬁaﬁred to determine a maximum power level parameter

S ab i B h R A PESF B L SR BEEHt S B B b IR P ATEF K vel

G8ametwrankeblarigovecinmalrtanpepent alse iRt TS UL B after a CS
%aepabl of %endingr he maximumﬁow_er leyel parameter to the terminal

V|a\gﬁg§§fl OREBf a & ATFRSHBA TR ShEAsRsHE 6aBa e Sihrratkag the

messaga, kOvkr Evetheramebodimenteoftinel inientionst ane of a CS handover

(o) -readable medium has_,instructions stored thereon. The

ins%%’%%rr#f d;aitrgep 8%%@813%%%‘3 f)nlftsesra %“f/stem for controlling the

output power levaicghea tenbridahby péthermirgtstaps thaipinohadsiseimibgium has

3, RAKTUELRR Ppatameter via a network from at least one of a CS

handovl_er cgmgrézqﬁ%?ﬁd ?%dﬁéﬁ‘ﬁ%‘?ﬁ‘é%%&’é? uB eo%fp%@ﬁ%é?lé@f’f? for

gerdieHinadhsasepud PQWG@&@&%M@W@@W\M fevEhpaErgseterthAt RS datareceiving

aenziomiseiaRisbed paingadne Ho.QuRuHPRNET Jevelafter & Cag handover

handover. In another embodiment of the invention, a system(for con r%’flng
andowegrialies orepacirah Shission siowelddvons detenmimal based on the

angiakls OB e RwaTIngludes ALbS1RANSIQ deneratina network o

message ?f?at includes at least one of a égf%%%x(%\é’g&@gsggcgnﬁxgﬁéhgn%saomp ut

8@?4%{1%@%%%@@@;32)%@3% for associating a maximum output power

level value with thehetworomeRsReeiH)imeansfo ua{g% ' i
network messa%e from the network to thle terr{%i%rﬁtél% gg%d 4 n?ga%r%gr (%lrmg the output

{hlepSer Ry BIEspth & o ripiatinglmperadmaxiamatwork includes
oytediaaesdeMatvalHereaRINRd Mig YRR NRIVRIL MeSA9Re HPEIRANddover

various gthef{ advantages and features of novelty which 25 characterize
HOETRIBAADA ArEPBI R B EHRaRT DR P Tg STP B iR RmEReiitput power

hekdtoadROwith the network message; 3) means for transmitting the network message
from the network to the terminal; and 4) means for defining a PS output power level of the
terminal using the maximum 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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form a part hereof. However, for a better understanding of the invention,

its advantages, and the objects obtained by its use, reference should be
wiepsipda thrgrawings which form a further part hereof, and top ~1/rg2005 1001508
accompanying descriptive matter, in which there are illustrated and

described representative examples of systems, apparatuses, and

methods in accordance with 30 the invention. WO 2005/117289

PCT/182005/0015%7 BRIER PESRRIFHAN BRAWRBRAWINGS The

invention is described in connection with the embodiments illustrated in

the followingdiagiams: FlG-tilliiatesAdarsasemaive GRMRRR Sustrated
. hetwark environment it,, 5 which the principles of the present invention
in heloPaviteAliagers. 2 illustrates a typical signaling scenario associated

with a DTMrIiandavekafelG. régisHaies- Qs S 1! 6 SeNtl G WIBARR in

of providjng the power level parameter to the terminal for PS power

Which 16 IROPTAR QHEF CEFRNGSTRIM TPRbESHIbFE with the present
invention; FIGS?2 4 &frand-aBard ipw.diagtamsdiisitsting atarnativen
h K@gresentative embodiments for effecting PS power control for DTM after
A€ Randover in accordance with the present invention; and FIG. 6

illustrates &FrepEBRBtativesyRiemdprybichitehiasantinyRiem Bdpawer
implemented or otherwise ytilized. DETAILED DESCRIPTION OF
o AR P IS R AR T R e TG e aprioge in

acopadious exdnipdane embadiments, reference is made to the accompanying
drawings which form a eregf, and in which is shown 20 by way of
iIIustrationV\g}la%%ulg g%\‘n o(g:‘%rg;aﬁ sﬂﬂv\v/v ich the &%@Hﬁ%ﬂgrﬁr‘iﬁ% "BFacticed.
repleisntabec anderdimedtsHat offvetiegitiddimentmay he DillivediaCsS handover in
acc%ir&ﬁq{%%ﬁ'ﬁ;qh%%g&lﬂ??ﬂe gggnngd%% may be made without departing from
the scope of the present invention. Generally, the present invention
provides a Elfsténi]uspptastusposmpetiee pysgranm prbahahegndseme tinoddioon
ma9%tfﬂl Ingterming! &Hé%&@%ﬁ%&ve's- The present 25 invention is
applicable in network environments that support simultaneous support of
multiple services, such as the simultaneous support of circuit-switched

(CS) voice and
DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

In the following description of various exemplary embodiments, reference
is made to the accompanying 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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Transceiver Stations (BT

Al IREmiRE Ry ol ieiwaena$M Bol o dérscot amrsiesfiegens fRTS) 104,

packet-switched (PS) data services. For example, in WCDMA systems

this is generally referred to as Multi Radio Access Bearer (Multi RAB)

sexvicessanthes GSM/GPRS systems it is generally referred to ag®uad2005/001508

Transfer Mode (DTM). While the present 30 invention is applicable in

these and other analogous network envirgnments, the present invention

is described in terms of GSM/GPRS networks supporting DTM.

GIMIGP RS AMACrRE0 Bt TABOURICW [h3 52005/ PO E08 a Sapeteoiks @reontext in
scrib gnerally below in or der top rovide @.represent t|v ontext in

w%” é qb cllnr]nents%% e epSFensen mventncl)r?/ mayn%eﬁlmprfgm:%d n?(ﬁnuon Is

ierventjorpisieylealby prhca&ﬁ@ﬂk&ﬂh@ﬁ&éd GBREFBEGPRS)io Access Networks

R d
e, B PR BRI I A R Services.

some generallépdciBusfrates MG R dletsporis ehvitdiviéitR9o4grwork

Whieh e R 'ﬂﬁiﬁl?ﬁ«fﬁ%mfé’f)‘?&%%l@v&ﬂﬂg’&x@l;%}’xttiﬁ\}é%f?%dm@%a&uhzed Global

System for Mobile communications (GSM) Is a digital cellular

Cotripmifvedtlohdessamminseationg &M%ﬁ@@ﬁbqﬁbﬁﬂemmwanom system
W%)amﬁlm ﬂ%&ﬁl%&m@%ﬁ&’ @%W r@@@x‘@ ﬂﬁ“’i’ﬁ@é}?r@ meay set up

M standard. GSM is capable of prowdmg both voice 10 and d

é@?@ﬂé@@ewgwﬁﬂéﬁ%l8§jb@§%éﬁ%6ﬂ€d1(@§%ﬂééw¢h&mfé§w1dmg both voice

%@B%%@@l&@Cb\@ﬁﬁf@ﬂ%l@é&ﬁ@pﬂ@tmqm (MRal02nB88S components
104, Mobhile Switching Center (MSC) 106, etc.

inghpdingHRadC: REPaVSIEM! (B 2%, WIGK voNaSJidiga A%ReS  Wed as a collection

Netwark and Switching Subsystem (NSS) which manages functlons such

&4 ¥aions pYRRATEIRG, RSB RALRIRNG R d RS Ok sy ers radio aspects,
Subseystemd Osohihgtsnanages (NEsneeiknYaiey suaspaestssotihe B8S

e de crlb d in greater detail below. Qne_or more ermlnals
B S TS A1 s RGP s (h iyt manges
chenpanerit. ovariie epenetidik Resass ttkastsdin r@éhﬁ@t dernipales the

air interface over which subscrlb? é fic is communic ggﬁcﬁ:om the .
20 terminal 102"TREBYSS SN ContrBig (ﬁ@&)\’i fae itching® 2% &%
moelitedhdthprbliges4 am@n@mhenttbmgwm&mwm\tamumahom iafidstructure that

Geninis powerievelsdneach BTS04 offhe. Base Sietion SSiem (B2riom the

con ein ace e ween

]teztnmd GRMTh@Ebazwﬁt@ﬂiwsGmnmm @ e thie8ae rats&lﬁ@neganm&nte that provides,

R B SR s 104 of e

d&mwﬁmtm@mm@@ﬂo 1 10. The BSC 108 controls the mterface between the MSC

106 and BTS 104 in a GSM mobile 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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112 is a packet-switched service for GSM that mirrors the Internet model
and enables seamless transition towards 3G (third generation) networks.

vwePR& thusprovides actual packet radio access for mobile G$dyadoos/001508
time-division multiple access (TDMA) users, and is ideal for Wireless
Application Protocol (WAP) services. §he BSC 108 also controls the 30
interface between the Serving GPRS Support Node (SGSN) 114 and the
witg Tl nevierls SRR b2 Bthél Baig, BRC] 6dfRSSN20, and SGSN

1260mponents may also be associated WO 2005/117289
PCT/1132W/001509 9 with the network system, as depicted by BTS 116
and BSC 118c0Vi8Ssnrduleatith samnlly lmdes mocothetiuies o ciated with

thegorerallysinalides.abisIotbRIvise PR S Iatat: Wit I MA G, )(%H%& (HLR) 126.
Location Register (VLR) 124, and Home Location Register (HL

Th S0 rosiparmoma sty aidunenionndnehslinechiaingipedelahgny switching
ser@teRhanY.switthinocanticasand.rMsalingucalls Bafweentsl &mm#]%%%afﬁc

data systems, switching voice traffic from the wireless network t

fropg{hf e TskmaRturei e sheileadipmnetustk atthisccaliils ormaalrianengline call,
altemichinpsiaianathes Mokdf scallikaanabiedosmaeRileeatic thg MEEMSC

IO% also provides the mobility functions for the network, and serves as the
a

eF IV Irip R fencepsifpriths MRS Conb aTSE BRobRagb for

muhiphdBTSIegemeR! ols SuWisEbers o6Vt feaivRT S WRSHIRES:1a0d
aut ntlcate nd authorize access for subscrlbers In GSM

rvl es and
sulECHBCRS 1 GRSt df Ao RS LSRGy Bt AT AR Hsath Ay BY e feiess and
acdbe Bﬁ@xmgmmudm(mhesmmwaﬂ@%ﬂbsyﬁ@m&ﬁbm@@@% may

ct td ith the MSC ssociated
be B B T o e s 1B e psc
IO&T&nstmwmfoﬁthagahedm&bﬁmm iiéhe moblle network, and is
t d er rre [
ubseribore SRR R TR RN (e ToptagR 126
is mdatrbaticthet ahdescigitranatiersaliysuribbscbyesiorinbepanbidn eetvarrhsenid ér
méﬁ%ﬁgméﬁ%?ﬂo%%%q}{bgeﬂs]&?‘éév 8\)%81@ {%eﬁl{'genﬁtce eﬁloﬁﬁ go%ers The MSC

terminals; and activity status the mobile user
10gi458p dainfeamation storpdinttindtLBy I VMSThen6 s ke pegisttc ticthiieriber

by \ék%&tfﬂg %@f&‘éﬂé’ﬂﬁ é’ﬁ%@é’i‘i@er@ﬂ@%&&b‘?ﬂ%@% é‘&e?‘iﬁ&%%‘f"ﬁg tg?% §i§en’t

Nodes (SGSN) 114, 122 serve terminals that support G
lo%éﬁalﬂﬁtmé@éﬁvﬁﬁ)& 5%@%%%@9@%&@5% 1Tbe MR dRd m@r@tabase

that may be maintained by the MSC 106 to keep track of all the visiting terminals within a
mobile telephony system.

The Serving GPRS Support Nodes (SGSN) 114, 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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‘ é_ nels (SCH),.a Broadcast Control Channel (BCC

25 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

tevninals /wiithén its service area, and performs packet routing and¢ /12005001508
transfer, mobility management, logical link management, authentication,
charging functions, etc. In the exemplaryyGPRS embodiment shown in

FIG. 1, the location register of the SGSN 114 stores location 30
ma%atwﬁ%ﬁéﬁyéx@’&ﬁmw|I&ﬁ%@@ﬁ%&%&@&twmhmh@a@rmmay

HoRvas: W@'kﬁ&{y%%fxwﬂﬁm%@h?é@& WRERRHORRLMERIS, SURSETIRCH a5 data
Identité(?Number.(lMSI) of all GPRS users registered with this SGSN.

RASEAET httwohisdaisum balinuamebHe whrEhweroeesssiipggblic data

REWAE2005/P &I Proamtart is e G ateNay-GREBR SHERRENRIG GSN 128
GGSN) 128, which acts as a gateway between the GPRS network 112
K0 DB SHRCR C pl by BT MR EHE et RebaBrioTdosch as the

Titisgateway did8rallows mobile subscribers to access the public data
network 130 oé%sogeciﬁed rivate IP r:\%%/vorks. The connection between the

GGSN 128 5 A TRE PG TR ROROR JehuiatiospanerisHshgh Erminals,

stahdbard$s otbrdl isuan gsibellinietneePsqgineelilP)f BS Y aMiPNSI¥C. The BTS
indicated éhe RSS inclgdes components such as terminals, and the BSS

C
IS Tt comBonnts S0 8¢ & Ldery ey and sptenne, vl the AN yagtects
melitiemrbeiveco B Snemtnsgchnasatransoaivey, and AhteROS, sWHEENE certain

g%gbi_%{gé fgéb%lsmgﬁglqu tggtt %Fflevr\]/l%}- St%\’/or%?gng | Ce ?cc%%géélﬁﬁagg Sthe traffic

supports a certain number o

wheninclwol pribhany Sategotiesdnatndin (6 trafie ToRBretsifleid anchrry data
T re intended to carn ta such ..

B O L A S M R

(342 ¢ 8)-a5e mmwathwqdémdmmﬁmwimimmkmmmﬁm rate
eradseVaHRIR i Eaig Lo harnels and H%%i@@x@%%ethg gg%ﬁ_cf‘risefgr}{sﬁga [ which is

be allocated to the same terminal, which is referred to as m

faigariarsriawrel oh oanfieuiicrerodimiglisitibpackss sefigelyti@ontspbctively.
CloRRE n RNEYs AN AU O BBISHRNIAAION: 0A1 I NG ATE YRHRYS: v
primary contrc?l cha%nlréglfca%%é ories in GSM s%{‘stlemg,a tl%c%r%%%lgggé{a&gtp rimary
BRI B CaleER it P TS DRIFBI o RFHAIRE Presdresdesispemelsated, and

'tn'qrmd&ﬁ@%@ﬂ%@%@qﬂew@meﬂﬁlﬁ@iﬁ%ﬁ@&'ﬁ%@ﬁw%ﬂ%&@%n hannels

as'well as Packet

YPEEEIRZAL AR SilasdsiEhce Brdsart (rentiehidiaapid RCCH) as well
mdkilkéeBUIDR (sPiemeiamads.

The interface between the network and a mobile terminal is often referred
to as the radio interface. Radio Resource management (RR) and/or MSC procedures are
used to establish, maintain, 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 passing 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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to as the radio interface. Radio Resource management (RR) and/or MSC

procedures are used to establish, maintain, and release connections that
vatlavospoird-to-point dialogue 25 between the network and the¢grmnmk/oo1s0s

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 passing of a call

in theomranestells eave tage araadoyanraibab e fy pitadysaseiireryiReshe  reduce

etterdrr(ﬂnal is movinigtgu?éh that it is proximate the border of the cell area,

ARt Sﬁ%‘?%ﬁ%%sour ¥ Wfs indicate that a transfer of 30 the call to the
bordering Géltisurelinireshab bfmeriise de icafdieiedansueeprepartadio and its
signa ity. Infra-cell handover, generally refers to.a handover from one

o5 O s R TG S s BB L1 prerent coliection and

proctmaimg dtithestehdaefiguvaticnie). 2ROHAITE 89 WE HABRIHAE] HA8 ithportant

thal 08 SANEC L 4Ch2 BARIRVE! MAY e RRrTRIMed Q addiess qi 1e e
interrerence Issues, reduce network congestion, or SRR fariots }lnﬁ(

terngmatrpb furrdtivels aretpetfomnidtkbetombpthetgrsniffed dndtitsnassaclatedrs

res Cﬁ% t‘{b?{&‘ﬂi%% p‘%@%@?o.%%ﬁﬁiﬁ‘é RARAQNEL GONNLRL MRRFHIE ma‘?ertao high,

ction an rocessing, and transmitter power control. Regarding

| Povss\WeREBRIptIISS USS O isnish ot athahprolelamis alks et teaes sessiing idettfetence to

othPe e kLIS NG RQTaTtRAWEL YR, If the “terminal power levels are

‘too low, data throughput may suffer due to increased errors resulting from
these poorlradsiessdhgsnissten deternapbovichrreliweiecriomigicate

infRRWAESPASHAPIARISBRELRIEI R0, QIBGH RIINEMHSHOMAS s generally

transmission interference to 10 other channels used by other terminals

refeeiql e agRdppthdiensthelbsdadiosiiausasint R drmniret eegyeprt power. In
GPREMEMBIEAIenNRHMIQRIRIRIRGHO hRROMAD R YRIS 0 10t d Y dh€ormulas.

terminal. This is generally referred to as adaptive control of the radio
SucQTIBHI RaY) TIIHERmEGrod PR RRE T IhEPIRS HERISIKS farRbiaimiom

varRl wlaiesshe Co s sestiutRawa b iovels hased a daeniashl ai&welk, or
formui}%j may include sets of parameters of which glﬁe terminal is_to obtain
8 f/g{]‘é

frog SRl B S 205, LSS AN AR A CREBIgRlS bicpscRrasgsted
systeyntheforetwiank noss 506 sentialembsaagesnithat syalranispeciiicaly fossible

each, of the terminals. . The broadcasted system information messages ar
o R AT By S RGN 0 DSRS0 ah ke o For
exastipletif epadkperidimg: bsitheubace se|doiagdunitiafoahatick apssages. dror
o RO AR RS R S S 5 8o IS G /2 B Retonk

messages are v
to terminal) used to broadcast cell-specific information. If a packet channel structure does
not exist, the system 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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transmitted by the network on the PBCCH, which is a downlink signal (i.e.
from network to terminal) used to broadcast cell-specific information. If a
pasketophanymbstructure does not exist, the system information pcT/1B82005/001508
messages are broadcasted by the network on the BCCH, which is also a
downlink signal used to broadcast cell-spgcific information. 25 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 uplinkﬂggckgﬁﬁlgt(g_cha}{nngg{ @Qh@),lﬁ%gxglmple, one
current formula by which the terminal can calculate its output power is
provided in the 3rd Generation Partlr]g[zsd;jg,f[oject (3GPP) technical
specification 3GPP TS 45.008, V6.6.0, February 30 2004, entitled
"Technical Specification Group GSM/EDGE Radio Access Network; Radio

ﬁ%’ﬁﬁgﬁ%ﬂ link conirRls(REIgasero) (hrrginalier fJaieHe ihas pidvides a manner in
45.008"). An og;gjut power formula provided by TS 45.008 is shown in

BHiAGS EHeiBM concrinizra yiBt it minpsaldbl seput peyer while
THRRNGHng E@%ﬁﬁ}(@fﬁé@dﬁ'\(ﬂ&) THIUMIARE! RERERAGHIANL, 1R6H thus

represents the RF output power, and the formula provides a manner In

GARERCIMe T RO Al tha @A ENBRL AHAMRF MR RIF Ol pWEMAX);
while) maisriningther gyality,of éhe(@ai@)inkge sthacRanaghREsééscribed

Bower_, PcH, thus 10 represents the minimum of 1) the maximum allowed
Bt power in the cell (PMAX); and 2) the calculation of FO - FCH - a *

(C+48),.These valu arigbles are described below: I'CM is an MS and .

channd Sheciid gl SR G Rl e fef e s i

Control (RLC) chn Erlo‘orrfe;?( 0% O@ ISQF%O %‘;ﬁé@g%?e%‘ pse 060). For
. 0S¢ 1 a. Channels s) for which I o has not been

uplink Packet Dge?ﬁé &Qeéﬁﬁ ﬁg or which rcu a% Rot been

defined, the valié 0 1s used: 0 = 39 dBin for GSM 400, GSM 700, GSM

850 andGSM 996 94Ba darivfiv B G8RD AR G 38D b GS K dtem

parameter, broatéastisn PBBCH S08padriily 488010 the MS 20 in an

RLC captrol megsagaisaedahdte] Diadiid BRPBEECH dIoAtdialy: séniSo the MS
the normalized fgegivadrsignablenetabhedd S@sdednadirs ki 40P8S 44.060);

C is the normalized received signal level at the MS as defined in TS 45.008,
§10.2.3.1; and

PMAX is the maximum allowed output power in the cell, and equals:
a) GPRS MS TXPWR MAX CCH if PBCCH or CPBCCH exist; or
b) MS_TXPWR_MAX CCH otherwise

As can be seen from Equation 1, PMAX represents a key component of the formula, as the
result of the calculation of T'p - T - a * (C+48) is irrelevant if it is not lower than PMAX.
_ As previously indicated, PMAX is received in system information
messages. 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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10.2.3.1; and PMAX is the maximum allowed output power in the cell, and

equals: a) GPRS_MS_TXPWR_MAX CCH if PBCCH or CPBCCII exigt; or
wib10pMPBINPWR_MAX__ CCH otherwise As can be seen fromdragasidine 1sos

1, PMAX represents a key component of the formula, as the result of the

calculation of ho - I"cu - a * (C+48) is ifrelevant if it is not lower than _

PMAX. As previously indicated, PMAX is received in system infprmatlon

messages. For example, when received via the BCCH, infprmatlon

elements iqcluding RR 30 infﬁollrmation elements may proyide the PMAX.

A .

h infar +1 olamnnlt IS def!ned II’\ 3GPP.IS 44 181 Vo6 é 0]

Vo Y7 R P-Y maillon
U oulrmimmrorrmatror oot

Eebruary 2004, entitled "Technical Specification Group GSM/EDGE octet 1

Radio Access Network; Mobile radiovisterfaee/Rys13sspecification; RadiQyqie; 2

Resoqrce Contfol (RRC) protocol (Release 6) (hereinafter referredtoa

. ] tis-the-cellselection-parameter

woctet 3

TS44.018")—Fhisinfermation-element-is-the selectior -pal
information element which 35 providebla Variety of information about a
cell, including the maximum allowed output power in the cell (e.g.,

The FRRY Ivphsdseraivide drithtinss 42 (ied tHe PR RalMeAdt tRERHf octet 2, and
is &legtionRaR Saumation fle MRN8 S0R 108 WD ARG n

* Pelow v?/}gqéo%}_ i 72%59 PCIUquO_ ToLEes ﬁe’gel ?8?%%%“% ?9!_@
MG TS TRPOVRRIAR ETH ditenizal vekus: Thina b FIsRMAX Cahte]
ChisnpepyTier yadhe SradifieldiMme T KRR A ESGHof petet dcand s

coded as the binary representation of the power control levef

broggﬁ%sgf) ﬂaiﬂ‘g‘j BhE ohihsheinusmln shhfiséiver level a terminal may

Gm_m_ﬂ‘xmasﬂm“@@@m@;m@@eI&?@@@Mp&l@%@i&%@@fﬁ'
(ng%@@'\/lﬁf TXPWR_MAX_CCH is thus broadcasted on the BCCH of the
celr. imi

FAF sSpiitets ! WhRSSYpcharmhRPINMSe R g B atcisesdiCPP
TSt PBOCHhe paanpact AROEH I(W@QWAM_@@%%H% Zi”ovégeri )
: ' ' . . The
G%%?%QMW&%EW}E%%%%%% g—%; lel?s then used by the terminal for
deffpRR SNUSX FXBIYR CAANE Gl RFavingiepangeref, As3hosiNaEHSRbAT above,

the termina ]::%E)rding to TS 44.018, the cell selection parameters information element

1s included in system information messages 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 PRCCH
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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defining PMAX when calculating the RF output power PCH as shown in
Equation | above. According to TS 44.018, the cell selection parameters

infegnatign elesnent is included in system information messagespihiighr005/001508
are sent to the terminal. More 15 patrticularly, the cell selection parameters

information element (and consequently the MS_'I'XPWR_MAX_CCH
value) is provided in system information types 3 and 4. System

MIQERIREION pesRNAA /& BILERATZE SAN AL et Bl A¥Y L@ ntrol Channel

network. In this manner, the terminal can receive the value to be used as
PIMAKTR Heiaraiesish ot HdbaBbrohraltecrion ifde psigaposgells and cell
Analageysintbervabiader RMAX maydieseecriyedWaaibertabanneldection

such as the PBCCH wher ket channel structure exjsts. For example,

P AP R IR O PN NG B et Bt fo-mult-point

signaling channeldisyrdhetneniktetietermisalsilanagshesgdiael RF output
broadcast inf ion to terminals relating to the GPRS radio network

BE A on (Lo S S e VAT AL SR PR G e owest of
leAX 0 Dyeddcasik $ysiedRinfbivnatior) alxuttcirai, shatchedmeeddeead@dknow this
that a GSM/GPRS terminal does not ne{epl to also.liste>§1 to the BF:CI—h.en the

BB ) SHRY AR B eI iR G A Value Tor PRIAX I provided via

tleeRBCGidratienmeanvee frandlegbuscioch atcde sorthe d dalr tilhesBC @bddF@ TM), the
xampl ket inf ian,t ) D

R R IS T S MR e e e il s DTM

enfeaxpeioissosibradoConivsl CRarribIthPACOH) Givhelingddhmenioeroptipt power

BGGhbalosation n.fae neighben celis e %ﬁlktﬁ'lﬁ*ﬁ‘ﬁ‘lﬁé‘%}rﬂﬂ{ﬁ%‘%ﬁ?fﬁef%dicated

serving cell and non-serving cells, where the cell selection parameters
imsideianthis MR QS opRPYWRRIRADESATHflRl¢e R 1t cdrdbeeieningl gequests

pABRN ARIREdRSBIRURtINg e ANl RE: OMRHLPRYELREH B R MWer level

Since the calculation for terminal output power uses the lowest of PMAX

dprivS-rpgomress. in thengy, ¢aBwdks sty i the ssdiqpedareiaalldseeiors the

KBRS ARRXINAHITY PIHPHEROWSLRRIYHRLEr I00 PRCKELMANEN SSIRR: Fakimum
example, when the terminal operation moves from the dedicated mode to

PRI ROPEA SR PATEEERE I, LD SRESHRIMPIN R thererss Crelde present
Rvihaathed8anrd shahamiharersnoatsmindheRifdprandexperiences a

handover to a new cell, the terminal is lacking the correct Qutput power

parameters of g 1N2Rg;RSER GetaRirsd St i Tl mRnsere st
drdigal PIade AndtiatbapaechqypicaNg REIMer eclifaes dathew eatiatad

V\elpniglgdtlgqee;[l?,rménrglog?ﬂ:us?astti%n (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 mbde 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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packet-switched resources. The terminal cannot calculate the correct
output power level 15 for PS resources in the new cell while staying in the
wiedieatad.gode. Therefore, the terminal is not aware of the cogreeh aististisos
power, and specifically the correct maximum output power for packet
transfer, when it enters the DTM in tt‘i target cell. The present invention
addresses these and other shortcomirigs of the prior art, A typical
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more particularly via the BSC (see FIG. 1) in the context of GSM
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corphwEim dkanReous resaurgeg.allocation, a CS session 212A (e.g., voice
call) may also be in progress. If the MS 200 simultaneously has both

connections 210A, 212A in progress (e.g., PS and CS 10 connections),

“1Eheén thadWmAR dsaa-aual 1

ransfer medee:whieh 1S asSUPAREhJOT ParHMSESength
of Bﬁenpmg@nttf@g(mhple {Protocol Discriminator M \Y 1/2
Discriminator 102
Skip Indicator Skip Indicator M A% 1/2
110.3.1
Handover Command Message Type Message Type M A% 1
10.4
Cell Description Cell description M v 2
10.5.2.2
Description of the first channel,  [Channel Description 2 M \Y% 3
after time 110.5.2.5a
Handover Reference Handover Reference M A% 1
110.5.2.15
Power Command and Access type |Power Command and Access type M v i
10.5.2.28a
D-  Synchronization Indication Synchronization Indication O TV 1
10.5.2.39
02 [Frequency Short List, after time [Frequency Short List C TV 10
110.5.2.14
05 |Frequency List, afier time Frequency List C TLV 4-131
10.5.2.13
62  |Cell Channel Description Cell Channel Description C v 17
10.5.2.1b
10 |Description of the multislot Multislot Allocation C TLV 3-12
configuration 10.5.2.21b




When a handover is to occur, the CS connection is handed over, and

packet resources are released. More particularly, a handover command
2Momessageds sent from the network, particularly from the BSSP2AZIBzN05/001508
the MS 200. The handover command 214 15 message describes the CS
resources in the target cell. A handover gommand 214 is a message that

may be sent on the main DCCH by the network to the terminal to change

thet dedicateenchanneleeonfiglration. Tvablacdeketow illustr@tes:an | Format | length
exé I;&;F fferidte Ghamoerramval "‘“‘3}3 Yetdforth i |n TS 44 018: IE?P Infarmitionp 2
e .
elﬁm Odg (}&;’né?\%lt rence-Pre Cﬂgr{déﬂi/k)(}“ matlen lgu —RR mai"@ger 'GQK/ 7
Protacol protocol Discriminataiigd\é 1/2 Dlscrlmmator 110.2 [skip
Indicatod: GKipuimgsecstor ~~ M WhandéMed0.3.1 --;- (- iIHandove® Comntand 2
M@SS&Q&-J%\/-D&-ME&&&Q&—WPJIR# ’2/61 04 ((‘nll nncr‘rlnflnn fOell
14 M L O 1% 2
deSciiption MV 1075, 22 Desct pHoh "#he first channel, Ghafice nel
DeSCRPUOS chVhy/s3 safter tim m.xsa _ 1 Handovern Reterencerv 2
h-landovcr Reference M V 110082015 ~~ Power Command and Access
tybe PElRRCoiiiiahd and Aqca¥g e MV ~i0.5.2.28.2 D° R 2
Syrcionizaigndrdeation SyrghrRigation indication TVT F105:2:3902
Freguency Short List, after time.¥egqucncy Short List C TV 10 |110.5:2.14
u§8r|:héqiaefr@ynms%cténcr time %&;@éﬁﬂéy List 4-131 110.5.2.18 CTNTV 62 2
1.1 QOr Pt o lfQé-6 1. C-T\NLA7Z.3240. .2 1 KL
0% Descrlptlon (')‘f'ﬁeSecb’r'i(f‘ffﬁann%f'Cﬁannef D%scn ? """""U" 2o Y TY 4
10 1D@sartion of the multisloidukKislot Allocation C fL.V|3-12
canfigusationc $8mPCRimet~~ Fhannel Mode 2 0 Y 2
10.5.2.7
69 [Frequency Channel Sequence, after iFrequency Channci Sequence C v 10
time 10.5.2.12
72 [Mobile Allocation, after time {Mobile Allocation C TLV 3-10
110.5.2.21
7C  |Starting Time IStarting Time (0] TV 3
110.5.2.38
7B |Real Time Differencc {Time Diffcrence C TLV 3
110.5.2.41 v
70 [Timing Advance Timing Advance C v 2
10.5.2.40
12 [Frequency Short List, before time Frequency Short List C TV 10
110.5.2.14 )
19 |Frequency List, before time [Frequency List C TLV 4-131
’ 110.5.2.13
1C  Description of the First Channel, Channel Description 2 0O TV 4
before time {10.5.2.5a v
1D Description of the Second Channel, {Channel Description 0 TV 4
before time 110.5.2.5
IE  [Frequency channel sequence before Frequency channel sequence C vV 10
time 110.5.2.12
21  Mobile Allocation, before time Mobile Allocation C TLY 3-10
110.5.2.21
9-  |Cipher Mode Sctting {Cipher Mode Setting 0 vV i
. 110.5.2.9
01 IVGCS target mode Indication VGCS target mode Indication O TLV 3
10.5.2.42a :
03 Multi-Rate configuration {MultiRate configuration 0 TLV 4-8
110.5.2.21aa
76 lDynamic‘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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WO 2805/117289 PCT/1332005/001508 16 CE11 Information element |

Type | Reference [Presence Format r IcngYh 63 vliode of the First
vainansel{Cisannel~Channel Mode O 1'V 2 Ise( 1)) .110.5.2.6 ~prhtMaldfo1508
of Channel Set 2 Channel Mode ~~ O I'V 2 r 13 1Mode of Channel Set 3
'hmel Modc. 0 TV 2 1TV 2 14 I-Mode of Channel Set 4 Channel Mode
0110.5.2.6 15 Adode of Chatmel Set 5 hanne. Mode ~ O TV 2 16 Mode

med{dgbanneat fehbike hanned hade BTV @ 5216 c.S skdflon Zbrogress 2128
' of Channel Set 7 Channel Mode O TV 2 18
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opabilentitacationg ftedinvevheniles AbodatianeCidtodsard Onfbom@od] iT ill perform a
tarting Time Starti ime 0,TV 3 10,5.2.3 eal Ti ifference
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M Hatcth CBBS 202.10. 5RM0 dRippmencyBhartd 25 befarettinie MGUAICYThe

pd&@pﬁgéﬁﬁ&rﬁ\é&%ﬁﬂ%az}s sent on the main Dedicated Control CHannel (DCCH)

by the network to the terminal 200 to change the channel configuration to a multislot
configuration with CS and PS connections. The PS session in progress 210B then
continues after the handover.

Currently, the value of the power level parameter
(GPRS_MS_TXPWR_MAX_ CCH if PBCCH or CPBCCH exist, or
MS_TXPWR_MAX_CCH otherwise) that is used for the PMAX value is used as the
initial output power level at the new cell after CS handover. In accordance with the
present invention, the power level parameter is sent in the handover command 214 as a
maximum output power level for PS traffic after CS handover. The MS 200 may or may
not have been in the DTM before the CS handover, and it may request PS resources after
handover. The power level parameter may alternatively be provided via signaling
messages, as described more fully below. _

FIG. 3 illustrates various representative manners of 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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_ 1 C as_cription of the First Channel, Channel Description 2 ~~~0 fV 4
befavedime1 1£36H.2.5a ID .ascription ofthe Second Channel,Chann&lt/iB2005/001508
Description O 7 0. before time 10.52.5 tb ' ~,requency channel sequence

before Frequency channel sequence C '{g i0 time 10.5.2.12 | 21 obile
Allocation, before time :viobiic Allocation C TLV 3-10 110.5.2.21r 9-

cdpher Made.setingcthiphen MedABeiHNh kY ITHO%ARim03hdlY&pToy the most
target mode Indication VOCS target node Indication 0 TLV 3 10.5.2.42

(S AL SRRSO R IR PG RGBT ealfo e FERY 3 e pace siannel for
al asdshilfe@-bufsysnamic ARFCN Mapping ~- Dynamic ARFCN Mapping
10.5.2.11 b F O TLV 6-34 Table 1 An idle state 216. occuts, where packet
resources are TEELSBAHEN BB SO0 RIS ATENGh IhE ARIDTap (e network
corentangonessage 2itdmatdraticoinetid dCe ss ipragedune 3d heuitwtieel heve level

TS. Physical i tion 220 f h BTS of the BSS 202 i
B Y PR R TR SO o 26 B
Rehcoter compietetas WOA008KIWr2B0rRCT BRODEIO01BE0S loWer power level
FIFRAES 'éo%é@ét(g%%ﬁgsMgéﬁ)%?ggﬁ% %a(?l%%o%%grge &%ﬁ%ﬁ‘f&f‘c‘&e, the value

progress 21 continues a ver. Where the MS 200 was in '
pfiteinawerdy dathamdrethe uethas Bikimplaiua Bitw safortatitienhe terminal (PS)

mﬁﬁ%%%é%ﬁ&%é@m f'&e4%%§82q?1§%m@d%t 4Q0n7, ig)ér Mlgléess it possible to

information message 226 includes information to resume the GPRS
spethimaimmadaial) rovee ftieomkeptenstes shemaddddundmier mitiow, any

\gqignggq%rmaﬂgggll update or routing area (RA) update procedure. A DTM
request 228 is sent from the MS 200 to the BSS 202. A packet .
assignment comPhgHPodIRsEsG thedvndoroncammandc s wasriindpkes use

IR RSOPSwENE AL tha MR PELIE HeHGaRIRl & ERRRBHEP G& Rlas shown in

Table 1 above, the handover command inchides an information element (IE) referred to as

the “Power Command and Access type.” This IE may be coded as shown in Table 2

below:
8 | 7 | 6 | s | 4 | 3 | 2 | 1
Power Command and Access Type IE] octet 1
ATC EPC |FPC_EPC POWER LEVEL
mode
octet 2
Table 2

The purpose of this information element (IE) is to prO\;ide 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

EPC_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 channeis on which EPC
may be used. It is coded as follows:

Value




by the network to the terminal 200 to change the channel configuration to

a inultislot 10 configuration with CS and PS connections. The PS session
wiH Riggress,210E then continues after the handover. Currently, thevaldBo150s

of the power level parameter (GPRS_MS_TXPWR. MAX_ CCH if PBCCH

or CPBCCH exist, or MS_TXPPWR_MAX_CCH otherW|se) that is used
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valid uptil peoveLeosiiglistpsteaithesion a TCH, FACCH, SACCH, PDTCH
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PMAX parameter for PS power contgglon the new cell.
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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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When CS signaling starts, the network commands the terminal to use a

lower power level for the CS connection if feasible, based on radio
wePsRkionsgdn the DTM case, the value of the power level parggmgighéss/oo1sos

used as a PMAX value when calculating the terminal (PS) 10 output

power as specified in TS 45.008. It is poted that the invention makes it

possible to set the maximum output‘power for packet transfer after DTM

hanBQURIMAHIL 20N SR g, NARSEST L AMRBRRIMST BEasdRe is a

__handover command, the invention makes use of an existing “power level"
diffrerd prsrspsierdipriHeMiAte BUEHEaAV AR A S WA LROIAY ge Pgefdpiintialize
pmabove, the handover command includes an information element (IE)

referred to as the "Power Command and Access type." This IE may be

coded as ShiRATR STAPABBEIGH 2lsorllustiatpin kG 4, yvhergthe,ggraer level
parsz@RmandantACRessnbype HdsQgat | ARATOr FPGIRGer, BP (e MABB6

EVEL --- mode _r| h octet 2 Table 2 The purpose.of this information .
shalTSF1BNS EFRAETOHAS BRSO aH RS GRay 0} SO0 M e 310
medplicatiohcdrabihehMS cast BV iherpiansrdissibn efhaslover ageepse, such a

) igus field defined in Tabl fol S ATC (A T
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- In SSevrdingoivitandoves anbedmismptidtial inkERGbmade (actkive) JarenteRE 3008,
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2005/117289 PCT/%.B%OOC%QOlSOﬁB L

represenis a néw parameter 10 add 10°such signaling messages.

* Another alternative embodiment is to use a specific default value 312 for
the PMAX parameter. Such a default value 312 may be stored at the terminal 306, or
otherwise accessible to the terminal from the network or elsewhere. An example of such a

default value 312 may be, for example, +30 dBm for the GSM 1900 MHz frequency band.

“Other predetermined values may be used, and any particular default value 312 may be

used depending on the particular network system (e.g., GSM 400, GSM 900, GSM 850,
GSM 700, GSM 1900, DCS 1800, etc.). The default value 312 may also be set equal to
the terminal maximum output power. Consistent and known PS output power would be
reached even if the PMAX parameter were not available, such as after a CS handover.
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



10

15

20

25

30

19 Channel(s) not in EPC mode Channel(s) in EPC mode FPC_EPC

(octet 2) The FPC_EPC field (octet 2) has different interpretation
vdepesdtinmgen the channel Mode of the assigned channel (s) anerigo0s/001508
value of the EPC mode field. If the channel mode is such that fast power
control (FPC) may be used, the PC ERC field indicates whether Fast
Measurement Reporting and Power Control (mechanism is used. It is

Pcigedetamibllbysattalue THRO TP if dishIshRCHn useif Abeychaniehioded T™

._s such that EPC may be used and the EPC mode field lindicates that the
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not in use for uplink power control 1 EPC in yse for yplink power, control
PS Scssion fen eofh 8%153 %\2{ b Ao New ¢ 'lz}i Upng %18 Océnzcglisgtt(?;&eté’?ﬁxgw output power

ower level (ot e power leve
levBlepresentation of the "power control level", see 3GPP TS 3GPP TS

45.005, Thy e.shall be used by,the mobile station According to 3GPFE
TS 45908. gg%é 6?% ?%’ S‘Ia%)?g 3 ﬁncgc%%%%rﬁc%gaﬁl ﬁ%ncéé?e%eggg? ment ot &
PS hrevienvention firdihveaflenGhdies uise of dabeorduistingi P OWHERenEMEEAtion.
i [ meter is 5 currently on
O R o e B SR Ay R R Sbo. 502
Thedsphpede verternssidmed S Uhtindrihgrddedsponwemtontos ¢omrtianatis cell. As
depRERIRAIBMOsaR the 9%_%&'})%{5?&&@9{9i&?ﬁWiﬁ%‘sﬁ%ﬁﬁ%ﬁ@&%@e@,
with one embodiment of the invention, the POWER LEVEL parameteris

suchigsdhes A Maisafonma i massesved 16 vet Semeg aekethswiichelngme)sseafic The
DTS Gadaneeven Merepadicedarly, ﬁ%% @H%Q%W%Pgwg%téﬁig%ggothe |

resources, after CS handover, equals the maximum allowed power at the
calgg}@t@fl ém@ab@utput power level, and specifically using the power level parameter

value, as received from the SI6 message or DTM information message, for the PMAX
parameter.

FIG. 5B illustrates another flow diagram of an embodiment for effecting PS
power control for DTM after CS handover in accordance with the present invention.
Optionally a PS and at least a CS session are in progress, as indicated by blocks 550, 552.
The CS handover is perférmed 554, and the DTM is established 556. In this embodiment,
the PS session continues 558 in the new cell using a default PMAX parameter if no other
PMAX value is available, such as if no power level parameter is provided via the network.

Hardware, firmware, software or a combination thereof may be used to
perform the functions and operations in accordance with the invention. The terminals in
accordance with the invention inclﬁde 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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least close to the maximum allowed power at the target cell). The PMAX
parameter used in the PS power control formula equals the maximum
power2allsieasin the cell, This allows the value of the power levebCT/1B2605/001508
parameter being used as PMAX, i.e. if the PMA.X is not elsewhere

known, the power level parameter valueymay be read from the most
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even jf the PMAX, parameter wer t avai , such as after. g CS
AR LA e CR NP VIE e st ety e
berachieate thbyisdifing shel 42 T howsreanitdhparafoetariaiphalt ezt operations
and the other power contro| parameters according to the intended . )
B S s S L g farminat 6008 via
cribhotinadnsfoh effbetinpde 8njpovet dectimlifall DTN aiter GHardevetsisuch as

?&885@?98&%&"5%9 @ﬁgﬁ&J&V%}WJ}kS, and an intermediate wireless network(s) 616.

For performing other standard terminal functions, the processor 610 is also
coupled to user-interface (UI) 618 associated with the terminal 600B. The UI 618 may
include, for example, a keypad, function buttons, microphone, joystick, scrolling
mechanism (e.g., mouse, trackball), touch pad/screen, or other user entry mechanisms (not
shown). These and other Ul 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, erfor

detection and correction, bit stream translation, filtering, etc. The transceiver 624
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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

whe2ketidover command is set to an appropriate value, as indigategsabos/ 001508

block 404. The CS handover is performed 406, and the 30 CS session

continues 408 in the new cell. The tegginal sets 410 the PMAX parameter

to the value of the power level parameter received from the handover
traconimeangoibigeadée siyed powlatdeirelpacameieratials e alseght@rally by way of
arldetermi the PMAX value in calculating WO 2005/117289

BUFAB%005/001508 21 PCH, as shown in Equation 1. The DTM is

establishedd2; subhdsbyt,pheviding¢hecbiddy i rratiothéomitve B85

t rminal i .DTM reguest from.the terminal tq the BSS, and
P R B s cermivel
stoTdge/ IRSnees Sichitihbrieositiraged o W rin theanzeimosil posing dherobleyta el

ri I HHastr. iagyam of

R R SR G e DR RS
inclydescor dainee novetisel priadont bt 630, Optiablgliy admSeatidnaydatitea
procSRE SO uRSOgfS: eeraled MV AIRGHS BBhoBERdR the output

handover is performed 504, and the CS session continues 506 in the new

power calsudige pretidet 18 der wbg, sofbsanandievditpararn crsrrblnctitdeben
prR &I IA MRFSRAREIL e ARFRELNM EOr MRN8y terminal,

message, or other signaling message. The, DTM is established 512, and

suq asppetadRh thseR EBltitteben in Faaation baharsinGaed eaithaslefined

vall@ e Ju@uIPpE PeVERhéeyebnane RIS EHICAlMHIRING the PRWEN dauRlt power for
Wh?ﬁagr&meter value, as received from the S16 message or DTM information

& GANSEFYSE Btk TRSH HRUPURREU R SRRl atd e R M dnodules

arctiggacntef ancEnneadbnest for efdasting Rifesppuven SopdrptJorded b aftéfminal in
CS handover.in .accordance with theéﬁézgent invention. Optionally a PS

accordaneeailh the-avenlign, Aadats BRbYHsaded LoReRtSY &) BiBRKE s st

552. The GEhandavesiiperiepreehbhicanchiigityldvsieaasdigiedle on the
556 Ip this embodiEent, 20 the P? Sessjo continu%gﬁfﬁ%igrél he new cell

el S ST BRAASEAFE (PSR DR g
tersuichl astifulppowdsvelviel pacaipetertesmiatideek sl idigngatwgiioper terminal
A L e S A st R e
}gerfBrm he TUhCtions ah operations In accor ancerwithaRE Ve AtioR-Pesents
furthientaityiaizd SascdtetodaticeemitBHE invtertiarivielgiLidie fimetionality described
f‘or"t‘fi@‘é}}m&ﬁ&%‘é’gy&%}ﬂ%ﬁ%}? ﬁ@ %fmay be provided in other network entities that
communicate assignment messages and/or system information messages to terminals.

In one embodiment, 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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25 communicating over-the-air (OTA) with wireless networks. Such

terminals include, for example, mobile phones, Personal Digital
Assistantg1(PBAS), computing devices, and other wireless PCT/IB2005/001508
communicators. A representative system in which the present invention

may be implemented or otherwise utilizeg,is illustrated in FIG. 6. The

system includes one or more terminals 600A such as, for example, a 30

ickiiee plone; 82 niipwi504dr comfdtingdeiddr 6afaE otheiitably storing
communication device 608 capable of OTA communication. The terminal _
R e S it St R B Rggnsmitted
tie hees wttivi 58S welhass tpeTsirnciioral iy pg olddetb e 2000/d:3i¢28P via a network
PCT/02005/001508 the present invention. X le, the .
e e e RS B R s lpenwork
&3 @ midopocessbinaoonrditeeofeduced instruction set computer (RISC),

or other centrg), pra 9&%@9w;&déﬂg-em%mgﬁsg%‘@g&m}e%wnn%ﬁé’s?o%t D nemory
a smgle dewce, anda may Inc ude one or more processors. l—'OOI’ exampfé
thed protessiedibdgnicen ®pinshuddhe masister precessomdnthiensar imovenection with

@%éﬁ?é@éﬁ{jié@}{ﬁﬂoﬁ‘éﬁ%%nrﬁ’y nh%%&%s%gggh@éfﬂi&%% m@ﬁ&f&%@ﬁg{,ﬂable with

processor. The processing unit 610 contr asic functions

(EMPIPAPED0BS A dierstetr yeproipamBcssedrsiinintrrprugrahe power level
HHRIRUNEMERY £igsi Th e, HORARIME MY, %&%é@%ﬁ&&%&lﬁ@%ﬂ: 662

system and various program and data 10 modules associated wit

praxéharrfoBnERIeIHE dhr handrydiserprthenientignating rpestpesn&are DTM

Sﬁ%%eiﬂ(ﬂ@@%?%]?tﬁi@Wéﬁ%ytﬁémﬁl&@%@m%ﬁefﬁ@ﬁr&ﬁhﬁed computing
memory EEPROM?)], flash ROM, etc., so that the programs are not lost

SPAPERLRLERIGIBEtH & IB AR T RO RIsaE 819 tFRRSFaTker iPRfudadareantenna
@7 0RErAS RN LYRE SRR KR RGOt s Y tLRAIND 800 EEadmabIR vices.

and/or erasable ROM, random access memory 15 (RAM), subscriber

interface mod NS HA) IRtfens SerercREdMcaTI pivradimsnis aidhrdnsntion may
otheh flsatardene vallk ieeperysacedae dibmiRErRIOSF YN S MBVs BlS@ard

be provided via other media 613, such as disks, CD-ROM, DVD, qr the
RGN 5 & B S R SRRt HR AR S R 53R e S firm ware,
$nfivane toraagreyinginat saridnaliopeigtionstiig aeceraangenwith g mputer-

present.invention may alsq be tran m'tte%to the terminal 600B via 20 data _,
GHATLS ZERHIE Hhe i GRS St OH A B e P ifs wsable media such

signa
retworksysigeiresotitmcatatiegwiorikcsd, Sher dith exaltiig netwgrker prskamn product,

L%%%T}ﬁgq%%%\%r}?slrer% é%ﬁé%%r%ﬁbggfs%%@{a@&% ggzgggd?}zagqgatfg invention. As
such, the terms “computer-readable medium” and/or “computer program product" as used
herein are intended to encompass a computer program existing permanently, temporarily,
or transitorily on any computer-usable medium 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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coupled to user-interface (Ul) 618 associated with the terminal 600B. The
Ul 618 may include, for example, a keypad, function buttons, microphone,

viaystieda sewolling 25 mechanism (e.g., mouse, trackball), touchpcr/1p2005/001308
pad/screen., or other user entry mechanisms (not shown). These and

other Ul components are coupled to e processor 610 as is known in the
an. A display device 620 may also be associated with the terr_ninal 600B.
lev@liesid satedfierminahtao Be&iﬁ@dh@luﬁﬂiwweeﬂﬂﬁﬂﬂ{éﬁwfz)f&éwm rx]fia the
erforming wireless transmissions over the wireless network(s) 616. The
O S Ay o35 niSIby ek 15 PR A ety Ui Gl SPEIaBiAg
corggyalogHto-digitefi (alD) coimab rsigmt @igital-l@@m afﬁgt(@/s@diﬁmg\/@dﬁimm the
ten%ﬂ%?%?tﬁ@‘? plgllgglcglclitln&wgrg‘%grﬁg{f%?/decryptlon, error detection and

correction, bit stream tra ering, etc. The transceiver 624 WO
2005/1172B®RUTW IBR0P5/Q0pE08] 2B ransitsse ukjibédd i agiausigralsadily
' T2l i TolS| enerally by way of an antenna 626.
e e SR o B RGR oF Specia
PuIppsg RaME s biarid wermiectioatevithae yee sesteinvadtion: dagruesarmienthenents

emBoRll @W&Qja%mglU&%&%Q%ﬁ%g?ét%&pﬁnm%icn(;lnrlfllernpugower

control level 632 provided via the n 616 to the termi 00B. The
subgpsPREBIRIE B SRBYDEIRY thicededhpfsieguypdiver calculation module

630, operabih i AeRREEHon WHY G BRSESSAGRA R o0 sphediment of

AtUuscs
the present invention. In one embodiment, the output power ulation

COTRY IR B EraRS ST are e & TRARIAH g brabi Witlo e gel of over-
the PIOCOIIOY BHR410JRANG dhadersninalortRHL powasleyeLthatisdo ke &%éfﬂxethod,

by the terminal, such as performing the calculation shown in Equation

* POBGS B eTicthis Bttt (rallielafieien sia pemaangeritrbarbihblmdover
corfiidreistaldishes the M@%’Wrﬂ@%ct&ﬁ-%l@he@@@?ﬁé%%%&% iS copied

tg transmit.communication signals, These terminal modules are _
O QR DB YL SR G OREIIREETILR e Ay Besbrowreeasiment,
pachdesminabin(2S)acepidposeniieihe io\spHos (ROt aHmEPS BUGRESEWRT level
esent an ustjve list. FIG. § also depicts a representative . _
for B T o AT LAY 51 e Pt geceived via
the fi8 dsadescoctimentenhinal soopheviget ailenstibhednaxigdsn ni@gr@ipgld@u@gl ut
ower level for use by the teyminal in estahlishing the proper terminal |
AR R A SR Rk A e
povgslaeesems20sunttionaled afatBaCs BiationeSystenuiBSS).

Altemativeﬂ{’a&%J&lz!}g!to\gﬂﬂtXn%%?e%rieQnegodiment, a method is provided for
controlling the output power level of over-the-air (OTA) transmission signals from a
terminal operable on a network. At least one signaling message is generated at the
network, and a power level parameter is associated with the signaling message(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 |



for the computing system 650 in FIG. 6 may be provided in other network
entities that communicate assignment messages and/or system
infaronzion 1msssages to terminals. In one embodiment, the comprtt@e005/001508
system 650 includes a processing arrangement 652, which may be
coupled to the storage/memory 654. Th@@rocessor 652 25 carries out a
variety of standard computing functions as is known in the art, as dictated
by softwelre andhgr fidefadredhstivatidhsng e SOragelmpomeiy 64 ihdy power
[gpgf-:-sent firmware, medi ﬁ? Cf,tor%He and or mem a¥y The processor 652
¢

may grr%rrrrlu}ﬁfé%e\t/\?fow ervllr%lternallg d%)lgtleisﬁ ‘omponents through

input/output (176§ m.uwgaﬁﬁpﬂmnmﬁﬁutm@mmrﬁﬁéﬁm&mmmhe invention

v, ch a rd and flo dISk rive O
48 R8G50 A A SREAS  SR rn ce
§tdlﬁngtw\¢(§nm‘aimt the onewmboelitheptsdedtioane ctmch:&mylerm;t mhmiiﬁcations and
9%5?1@99%@%%18%?“@990%{%6 o@éQeé gﬁ%g&%g%&ﬁ;%ré%e of the

invention may be stored and dlstrl uted on C
PEITIEIT0EECH08 @mhdmm@lk@im@mwwem@tmdmmm of the claims
jacapakig of portably storing information, as represented by media
evices 660. Such software may also be transmitted to the system 650
via data signals, such as being downloaded electronically via a network
such as the data network 615, Local Area Network (LAN) (not shown),
wireless network 5 616, and/or any combination thereof. In accordance
with one embodiment of the invention, the storage/memory 654 and/or
media devices 660 store the various programs and data used in ‘
connection with the present invention. For example, the message
generation module 662 is operable with the processor 652 to generate
the various messages that incorporate the power level 10 parameter for
transmission to the terminal 600B. The message generation module 662
may therefore generate the handover command, and/or signaling
messages (e.g., DTM information; S16; etc.) that include the power level
parameter. The illustrated computing system 650 also includes DSP
circuitry 666, at least one transceiver 668, and an antenna 670 for
facilitating the communications with the terminal 600B and/or other
devices. 15 Using the foregoing specification, some embodiments of the
invention may be implemented as a machine, process, or article of
manufacture by using standard programming and/or engineering
techniques to produce programming software, firmware, hardware or any
combination thereof. Any resulting program(s), having computer-
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readable program code, may be embodied within one or more
computer-usable media such 20 as memory devices or transmitting
devices, thereby making a computer program product, computer-readable
medium, or other article of manufacture according to the invention, As LLOYD WISE
such, the terms "computer-readable medium" and/or "computer program

roduct’ sed herein are intended to encompass a computer program
Existin%gg#u QWIY&PpB?amy, or transitorilypon any corﬁputeﬁus%ble
medium such as on any memory device or in any 25 transmitting device.
For example, one embodiment of the invention includes a computer-

dab dium having jnstructi tored t n that tapl
8 coMBEIBP SRl PO DU R Sy B L
The.nstructi le by th i t d stored on th
e SR T Bl Sl R e oo e o

ch;{ann | assignment message at the terminal from the network where the

CtWOorK, com I'lSln%. . . . .

channe assénme t message includes a first maximum terminal output

power level indicator, defining a.terminal output power level to be used as

o tor o e TG S BT b5 001508 25

Ievel' b%ss%%ioﬁ%g] &) g@érr}l]e%xelfn%{gr}l%{é? I&%L?Hcttpa%tl%?swgr{eleiv %la ir(lj| ICr%tor e;

received via channel assignment message, setting 51 mma%ouetsﬁﬁ?

power{;v e} tihg rminal to correspond to the degfined terminal qutput .
an%fmtta {Eerert]t Igastt 088 t%l%?ﬁlﬂﬁ{él@%g%ﬁ? rcirgt een évrvn(%llfllr? é[P o&u% F;cﬁ{mmal

power level, andtransmitting om ina
Q/‘?X\Iaeﬁé%{ -{3—5 gf}%r@ottg%xggls %ﬂ%%ovr}ﬁne{%%gvegs? Siated tho%%reoﬁlé ”end IT(@XCCH)'
art, are rea I|9 able to com%lne sortware created as aescripe Wleh ’

appropriate general purpose or special purpose computer hardware to
create a computer system and/or computer subcomponents embodying

the invgg@gfgg E%&%ﬁ?cﬁeﬁﬁ%‘é%ﬁ?%%ﬁ Eq/é? &P Byitg rﬁsh%lg t?ﬁrélinal's

subcomponents or carrying out € Invention.

%‘iﬁﬁﬁ%éﬁv&ﬂ@%‘l REPYig Fradfl il‘fé‘lﬁgsﬁ?et %.elaﬁ%@ %Eﬁ%%-te??&&?{;t&{ Viaf the at

program products, and methods for controlling the output power level o

qyﬁ&-ggg%g@a'&gggggjission signals from a terminal operable on a

network. In"'one method, a power level parameter is provided to the

sermingiiaGEaWHEMIENEdGe R NABERYR 1ROPYR ,t%%ﬂ?geggvﬁﬁnprises

level parameter for packet-switched (PS) power control is copie

athamdsaditiized-fri R ORI PIBANGOV DS 1 & B0ie RAEUI R witched

embodiment, a packet-switched (PS) output power level to be used as
the feHRiRLs, output power level

3. The method of Claim 1, wherein the at least one signaling message determines
whether or not DTM is supported in the new cell.

4. The method of Claim 1, wherein the at least one signaling message comprises a
point-to-point system information message.

5. The method of Claim 1, wherein the signaling message comprises a system
information 6 (SI6) message.

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

information message.
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for PS traffic after CS handover is defined, using the power level
parameter received via the CS handover command. In another partic,ullf%r‘,m WISE
embodiment, defining a PS output power level involves using a defautt:*' '+ YISk
value in defining the PS output power level if the 20 power level parameter
is not provided via the CS handover coftnand. In accordance with
apother embodiment, a method is provided for _controlling the output _
power @FGW%‘%P IQE*—‘H?? (o RS EisHNaD A BRyAMBY 6ATST tenslinamprises
operable on a network. At least one signaling message is generated at the
n‘gst%&%g&?&”ﬁ(l\}\?éﬂé%é%b%&?ﬁ&%Pi&%&@éﬁ’&fé&‘(ﬁhﬁ the BegraIiRYye!
message 51). The 25 sigpaling message(s) is transmitted from the network
1 IR IR AP VAP S U fBG S BRAEEIBSF8%e used as the terminal's
output power Jevel f S traffic after CS handover is defined, using the
p%’wer E%efnﬁgﬁ ﬁl%féﬁggeﬁ/gil‘?ﬁ%{rfﬁ CRIWEELBITE PAIGHIIRGCRTRBESRE? In
a more&)articularlempodime t, the signaling message(s) determines
whather orfot dusl &5t Hi6de (DTM) is supported in the new cell. In
) ) : : includes a
o T a8 B A GHD, o
. . . : |
e B e A R S e
200;5/%17289 PCT/IB2005/001508 26 level involves using a default
value in Eéltéfining the PS output power level if the power Ieve! parameter IS
o e S el (TSR BT g] oo
P s of illustrati nd description. Itis not intended to be 5
e%@%%%?ﬁ}g %ﬁréﬁi %ﬂ?ﬁ@%@ﬁ?@’r@ t6 the 6? r;tloséhl@o?élﬁ%%%losed. Many
difications and varjations ar ible in light of the above teaching. It
i?gi)ﬁiérﬁ%l1 %mﬁ‘fffh—eogcigiﬁ%ﬂ%%i tion be limited not with this detailed
description, but rather determined by the claims appended hereto.
Loy O b nietbod\wiAgins o vheraphestemminghisraepide 66 stromiiagapesly
output power level in dual transfer mode (DTM) of over-the-air (OTAgi)sﬂrﬁ’@a

(FARGHISLRS P SR lrsd&fmirata pereipnesf & Packetwoiichsship

session via the network.
12. 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.
13. The method of Claim 12, 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.
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generating at least one signaling message at the network; associating a

power level parameter with the at least one signaling message,;

transmitting the at least one signaling message from the network to the ~ LLOYD Wisg
terminal via a point-to-point communication via a slow associated control

channel (SACCH); 10 and defining a p%%ket-switched (PS) output power

level to be used as the terminal's output power level for PS traffic using _
tﬂé‘powgr? RGEISEPANEIER el ahetr S tHaae RadtopririgRansg level comprises
message. 2. The method of Claim 1, wherein defining the PS output

PO %eafegfué% FHE LR dfé)’b'@ﬁﬁh?gp ﬁ@%%%?%ﬁﬁﬂ@ﬂ%@%%ﬁ?ﬁﬁ%ﬁével

for PS traffic after a circyit-switc CS) handover. 3. The method of
d?%lf%nffev{/ﬁelﬁgfﬂﬂgi?#Jevégﬁé%g%' G ey determines whether

or not DITM is supparted in the new cell. 4. The method of Claim 1, |
e R e B T s T s S e P R B RS s
sxlsatgm informatiqgvrgiessa e, 5. The method of Claim 1, wherein the

S|gnalf|1rlllém é)é)'vs%ge co%aﬁﬁl é%eé’ system information 6 (SI6) message. 6.

The method of Clai wherein the.signaling message comprises a DTM
in drmgglgnmn%lgéa%?QWé erflﬂ’ﬁ % %‘%%EES i RiEre vl
defining. a output. er lev mprises using a default valuge in

G e R e R Eca b S nene e

pﬁ%&ﬂﬁ%ﬁl i ow?r ?&/@ﬁé@%@&g? “?rggﬁ g}'{i-g 'r(lar%?gweor eg%%%@gllvéet\f&egﬁi&ent of the

the power fevel parameter comprises a Ximum p

pa : ethod of Claim 8, further comprising defining a
maéiﬁ%%ar%’%?a% Q]e%gnvébhed output power level (PMAX) based on the

T ST 0 s B S e
%%&%Eéﬁvﬂtﬁﬁ{: 85%9 IEQ/@ ?Pplrml %nF()i a Ir)ra]lic eFt'-s_V\;i’[ghesel(_il (_P% )*o(&p-{-;t power
level based on the maximum power level parameter received via the CS handover
command, the PS output power level to be used as the terminal's output power level
for PS traffic.
18. The method of Claim 17, wherein defining the PS output power level comprises
calculating the PS output power level according to the formula
Py =min(l’y ~ Ty —a #(C + 48), PMAX) .
19. The method of Claim 12, wherein the terminal is capable of simultaneously
maintaining a circuit-switched (CS) data session and a packet-switched (PS) data
session via the network.
20.  Anapparatus 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 using a slow associated control channel (SACCH); and
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11. The method of Claim 1, wherein the terminal is capable of
simultaneously maintaining a circuit-switched (CS) data sessionand a
packet-switched (PS) data session via the network. 15 12. A method for -
controlling the output power level of over-the-air (OTA) transmission
signals from a terminal operable on a n%Qwork, comprising: providing a
power level aramet?r to the terminal via a circuit-switched (CS)

handoddF eBriRG R AT Wil iy i SoREr RYEL B fgtameter to control
acket-switghed (PS) power cgntrol for 20 PS traffic. 13. The method of

ARP AN &rﬁ’é‘ﬁé‘&%é%&% rd%’% RS I b HekBEswitched (PS) output

wer level to be used as.the terminal's putput power level for PS traffic o
BEing the pobr ! SRR RERE i VRl st e dumpran vtz
tLl,lL(I'I(lc.i.,WISE 29 114. The method of Claim 13, wherein defining the P%

€ ma ower level parameter. 1o ng \?%aér%ua 8%@&%#?8‘?‘% or PS

outpuf( g?)ldv%ﬂevefcom ISes usmgcg%tgf
output power.level if t level, parameter is not provided via the CS
1ﬁaelmltsjoaveerr gocﬁ{%lée[ﬁawgg?%&m(gé?éﬁ%d 0 Claim 12, wherein the power level
rameter comprises.a..2. maximum power level parameter. 16. F’ue
oo of e DS Aot AR R Bl &Jgftired todefine
PRIBRIPISHIROEARIIBNBIRS G HANIOVRLSRMMAN] SAMBISES barameter
ptacing the maximum p Wer leve parameter in‘an"existing power fevd ’
ﬂ'ﬁl% A 3% the %h ndaver command. 10 17. The method
B e B R R A e

mgrdg%@m%geg packet-switched (PS) output power level

based on the maximum power level parameter received via the CS

pandoyer commandApe fS0utprLRowerIevel fo beused as the . .
Vﬁg % . The met &?OFEI]]

terminal’'s output power level for PS traftic. 15 aim

ShhetaiRAeinagine R gHRULARNEL POl GANRIRES SRlYIal% Dmu

PS output power level according to the formula PCH = min(P

ot AR PMARARiSTRR Mt A SIRIM AR NPerel e terminal is

capable of simultaneously
24.  The apparatus of Claim 20, wherein the processor is further configured to define

LOYD WISE

a maximum packet-switched output power 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 apparatus's output power level for PS traffic after CS handover.
25.  The apparatus of Claim 24, wherein defining the PS output power level
comprises calculating the PS output power level according to the formula

P=min(I'y -T,, —a*(C +48), PMAX) .

26.  The apparatus of Claim 20, wherein the apparatus is capable of simultaneously
maintaining sessions in each of the circuit-switched (CS) and packet- switched (PS)

networks.
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maintaining a circuit-switched (CS) data session and a packet-switched
(PS) data 20 session via the network. 20. An apparatus capable of
communicating over-the-air (OTA) via a circuit-switched (CS) network LLOYD WiSE
and a packet-switched (PS) network, comprising: a transceiver capable of
receiving a maximum power level parameter via a point- to-point signaling
essage using a slow associated control channel (SACCH); and (7} 1}'x'
30 %Eﬁr%@é:%w Qg 1S hiiR BisHindimemestiwe Famptises at least one
rameter to control the gpparatus's output power for PS network traffic.
¥ ARG SIS SEE 307 UPRERSHS AR ProckeBdpiatmpig 0 (S16) message,
confi Lgﬂ.to utilize the maximum power level parameter to control the
aarb%%?gf SO BB I8P S 5 traffic after a circuit-switched (CS)

dover. 22. Th tus of Claim 20, wherein th oris furth
T N R S R

maxim wer level parameter, the P ut power level to be used
T T S Bt rev s A s e o
handmﬁga%s% 21§érThe %ﬁa a}:atus af Claim 22, wherein %efi ing the PS .
output power Tevel EmpriseS TSNy & BerattULRSH & glpgiaa CS
a%t u\;é%%\évr%r Igggj Q‘I{tge maximum power level parameter is not provided
via the signaﬂhg message. 24. The apparatus of Claim 20, wherein the

processar is further configyred tq.define _a maximum packet-switched
STt S R SRR PSRN ey convol

outputap%{/(\)/er eve
lyﬁlﬁbn%%% r%n[rtt}%cmaximum power level parameter, the PS output power
evel'to be used as the apparatus's output power level for PS traffic after

B.S haﬁ@éﬁd@%@l}J J)]te(ﬁglﬂ? %u;j]h%f eC rllatlﬂ%iggdﬁ%hs%g'ellsn gﬁﬂgf%%ﬁﬁe}ﬁgd to define

output power level comprises talculating output power lev

ig%%{%ﬂ%%ﬁ%@% ﬁgﬁ;‘g’{ﬂv\?ﬁ%‘t"i’e‘é% Lan Caaé%%@ﬁ -gg%r%mepammew,

efein the apparatus Is capa
Ao LA ST g G e
30.  The apparatus of Claim 29, wherein defining the PS output power level
comprises using a default value in defining the PS output power level if the maximum
power level parameter is not provided via the CS handover command.
31.  The apparatus of Claim 28, wherein the maximum power level parameter is
included in an existing power level information element of the CS handover command.
32. The apparatus of Claim 28, wherein the processor is further configured to define
a maximum packet-switched output power 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 apparatus's output power level for PS traffic.
33. The apparatus of Claim 32, wherein defining the PS output power level

comprises calculating the PS output power level according to the formula

P =min(T, T, — & *(C +48), PMAX).
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27. The apparatus of Claim 20, wherein the signaling message comprises
at least one of a point-to-point system information message, a system LLOYD WISE
information 6 (SI16) message, and a DTM information message. 28. An o
apparatus capable of communicating over-the-air (OTA) via a circuit- 5
switched (CS) network and a packet-switched (PS) network, comprising: a
%nsceiver capable of receiving a maximum power level parameter via a

S hahBBPBPEGHARAIHIHRG & protieds diecamgtisd toamile eheipularcousty
level parameter, for PS power control for PS network traffic. 10 29. The
HRARIRUROR 1 e T HE BoRSKShItS e adhguredsbed ()
define, a packet-switched (PS) output power level using the maximum
BEWEF§avel parameter, the PS output power level to be used as the

s e TR e

value |%1(g%f|n|ng)the S output power I%%enl if the maximum iS

xXecyta, npute power
feVel parameter 8 ROt hrovh £ E R AROURIEBMNSA Y ch 10 $hd transfer

appar f Claim 28, wherein the. maximum power level parameter is
L B R PR A of the S
hando%gge(i\g{nmar%%m%zghg a%% ara}us of Claim.28, wherein_the

processor 18 Turthar coRHGUPS T8 GERHEATRSESK MR A ISRRRLE SRt Ablgast one of a
output power MAX) and a packet-switched (PS) 20, output power
e s R PSRt i s

level to, be used as the .apparatus's outpu vel for PS traffic. 33.
rfﬁgl‘éépapgraa u§103¥ &ian @ S/vngrr%r?ﬁ% erﬁﬁilr?é)‘gt(ﬁz ’output power level

compri calculating, the. t power level.accarding to the formula

P e R b B T S SR Gy pover
| rejn, the apparatus is capable of simultaneously maintaining

gé%g%%gf{lr\? %g’c%{a(sf the circuit-switched (CS) and packet-switched (PS)

oo SR IR R R o

thereon whic 5 executa y a cémputer syste

Qyitput R_%ﬁrﬂ?&%s@n%"ﬁu@%ﬁ{gﬁt 0pd61 LR MLALARIRINAL O the-air (OTA)
performing steps comprising:
with a terminal 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 terminal for PS power control for PS network traffic; and

a transceiver capable of sending the maximum power level parameter to the
terminal via a CS handover command.
37.  The data processing arrangement of Claim 36, wherein the maximum power

level parameter is included in an existing power level information element of the CS

handover command.
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receiving a maximum power level parameter via a network from at least

one of a circuit-switched (CS) handover command and a point-to-point

signaling message received via a slow associated control channel LLOYD WISE

(SACCH); 10 defining a packet-switched (PS) output power level based

on the maximum power level paramete3r3, and establishing a PS data

igssion usiﬁgﬁ% the PS output power level. 36. A data processing =~ '
rangeRfet AR REAIR BeBmRREHERtRG JoBR d e hsiemAhedsmipal is capable of

termjinal via a. circuit-switched (CS) network and a packet-switched (PS)

TR A EIRE S FOCES B PR R o 6 etBARS ACHagh R Kot

ower | @ arameter usable by the terminal for PS power control for PS
T

iR*YWd" S transceiver capable of sending the maximum power

vel parameter to the terminal via a CS handover command. 20 37. The
B b CBLb G AT A BT BFCLSTRIE SRR DR Glighn

T T S e el MRS

ar %nﬁ(erggrplt qgiglaim 36, wherein the terminal is capable of
Simu aheougfy m%’mtaining sessions in each of the circuit-switched (CS)

and packel: Sulched (3 news, 3%, A date proceseing arangerment

capabl%%r%ommunlc INg over-the-air wi ina
ahit BYiEnRd () RO A0 A RaCKeL PUIENGA P2l netork
0 detérmine a maximum’power level

comprising: a processor contigure

ParamaiehsUeble DA ife PLNAL IR R RANIST GRNUGLIR R RSO,

. 1
traffic; and a transceiver cap sending maximum power leve

PRSI e 9IRS e

1ent of Claim 39, wherein the terminal is capable of
simultanéously maintaining sessions in each of the circuit-switched (CS)

apd Pafkelita processing management of Claim 39, wherein the terminal is capable of
simultaneously maintaining sessions in each of the circuit-switched (CS) and packet-
switched (PS) networks.
41. The data processing arrangement of Claim 39, wherein the signaling message
comprises at least one of a point-to-point system information message, a system
information 6 (SI16) message, and a DTM information message.
42. A computer-readable medium having instructions stored thereon which are
executable by a computer system that is capable of communicating with a terminal in
dual transfer mode (DTM) via a wireless network by performing steps comprising:
determining a maximum power level parameter usable by the terminal for PS
power control for PS network traffic; and
sending the maximum power level parameter to the terminal via at least one of a

CS handover command and a point-to-point signaling message.
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switched (PS) networks. 15 41. The data processing arrangement of

Claim 39, wherein the signaling message comprises at leastone ofa | yyp WISE
point-to-point system information message, a system information 6 (S16)
message, and a DTM information message. 42. A computer-readable

medium having instructions stored therébn which are executable by a

computer system that is cﬁg ble of commun\i\gating with a terminal in_20

ddal tfaiEHIGEEEM GUIFRYE 88 Wekvioik BY Perrohfitiy §tdps
comprising: determining a maximum pqwer level parameter usable by the
FEHARIOR PEHOAH LT BESHRIR GHE YA St Sof g i o &
maximum power. level parameter to the terminal via at least one of a CS
HS%%%%eP@S‘R%?&a and a point-_to-point signaling message. LLOYD W .
C'"r, 34 43g f%rsgsstem for coptro Ilrrlrgethe o%%%]}rﬁ?wﬁr Ie\iel of over-the:-air.

(OTA)m?raélnsmi e%eﬁastfélﬁaﬂ% FOm . A tarming oper‘é &%h aﬁsél(}rrlgr?sff%F treuit-

mo. n a, network, comprising: means for generating network
G T B B b R T v
command, apd a.poinlsto:point sianaling messader Mepns for,agsacialing.

a maximum output powet level value wi network  message; means

f](c[)lg3 tggnes,mitting the network message from the network to the terminal via

a siow &ssociated control channel (SACCH); and 10 means for defining a
packe&ig’e\{%%?grérﬁ)s%iﬁyﬁg%g 8"‘(%%%%"52&% ré?f}e e !f\}é’é\?@& ttgqhe terminal via

maximum output power value recelvedvia the net message.
a slow associated control channel (SACCH); and

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.



