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TECHNICAL FIELD

This technology pertains to wireless communications networks, and particularly
to access division multiplexing (ADM).

15  BACKGROUND

In a typical cellular radio system, wireless terminals (also known as mobile
stations and/or user equipment units (UEs)) communicate via a radio access network
(RAN) to one or more core networks. The radio access network (RAN) covers a
geographical area which is divided into cell areas, with each cell area being served by a

20  base station, e.g., a radio base station (RBS), which in some networks may also be
called, for example, a “NodeB” (UMTS) or “eNodeB” (LTE). A cell is a geographical
area where radio coverage is provided by the radio base station equipment at a base
station site. Each cell is identified by an identity within the local radio area, which is
broadcast in the cell. The base stations communicate over the air interface operating on

25  radio frequencies with the user equipment units (UE) within range of the base stations.

In some versions of the radio access network, several base stations are typically
connected (e.g., by landlines or microwave) to a controller node (such as a radio
network controller (RNC) or a base station controller (BSC)) which supervises and



coordi nates various activities of the plural base stations connected
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conprises the Long Term Evol ution éLTE) and System Architecture Evol ution
(SAE). Long TerqerEreles tvivgms @¢tivE)es os thg plali bass staifonsc@apredrtherplo. dbe el

t echnol ogy wher@iwork bentioBét &re Basallyl&ongécdddit® Bnd R dese @fendbwdtkect ed to a core
network (via Serving Gateways, or SGM) rather than to radi o network
controller (RNC) nodes. In general, in LTE the functions of a radi o network
control l er (RNC) nodéc aveivesdt Mebil dglepatetsntiorie Syseno(WYEe) dt at ithifs nodes
(eNodeB' s i n LTdeheratiteh 56B% .comusivaton syhen nadeloevabee sivmnbt veenkd ¢dRadliorof an

LTE system has (%G) RiAHRN S| & Yor Nib@le cAhGiMitB6AWERMOMBTRANNY Ladiigyhase
station nodes 2 t hout Teport.i n‘gildtgo controll er gqlflfNC nodes.

rad] o.network
Cel I ul ar G r cui PYSRFELEHELLEY g ‘i?ﬂ%ﬁ%fle\ﬂévém%‘?}ﬂé‘alﬁé‘éﬁsﬁ " ¥¥e t
gener ation of nwith (EENetmorirem Sonoas threrhi@Si¢netagph Banetshiy Meied tBGRMe
I alr gestE ser;/i gete1iea)tlﬁmiaa@5ds0huwtﬁenfIﬁt&ws@éﬁ X & Wpoh s@d;[nhir:ﬂpﬂ)rsdﬂﬁﬁgénieﬂaﬁ@)rpnsf
sol d. Even toda e 0 e ile.operator'.s, reyvenue, cones from
The' Cs vel ephor sururER AR it n gy e SRECL ARy CE W BT
the 2G GSM et vigpacsy s Spscificanms fert the Eredvedoyniseriah Teregstigl Badig disesy NpitioBns. 3G
subscri ptions aEeUTRANE®SioAgoihdwithh UREe3™ LidheritidatPaitieigaB®jdcs(3IGess The part
because of user j i i } i 3G and
nore as a resul?vogvfe &%Eﬁg%h%r o%hgﬁgiﬁgﬁigﬁg\gs%ﬁ%oz%E%lgg%gﬁg?%@%ggr%g%lggdded
chi psets in | aptoBsEvaAoiPRe(LTEN Gl ePysicay St de (EYPRYiopr GpEet  Wwrehil A3 GPP
aims to furtherEvohpiooiert)liea 3Gastdndairt rid acaes nghafdpgrwhetimgs radprtovd de
eve nd b tet te rlt 9ol diign ?B&@Q@%ﬁ&e&t@d tNEc RN VSR (Pia SAVE Efat&%é@ YOEEWL) ralnower
round-trip-tines, etc,.). n viewin the comuni cat i on
st ry Lo t e B ar sopiipf SR T oo #cherel b B o hsRee b ¢ i s
assunption, theadis ndoverl ponitmllad 8NECe: rodeette idstribivesd [bFR opp thie. radig baserstaight , t he
t el ephony ser vig@eq@RonB’ dia LHEFQndDS’GWs.?:@E’uoB,eﬂh@@aﬂﬁ) Bc&oARNbARNRANTBF an
termnal, unl es]‘%l‘ 0 etht Igle egsontl @%.“ﬂ ” far% ir[ cﬁt@i 9(%? rj 2 qo(f?oeﬁasggl‘giln ld%\srrent
circuit switche ."(O%Smfaaﬁ%ac‘ ta F % SO HAT “AN T TE e RSRAFT YRS back
to 2G GSM wien YiglospReenijngste radicrety gk gawgller (RYE) nedss-enment 3GPP I P Mul ti medi a
Subsystem (I M5)/ Ml tinedi a Tel ephony (MMVTel ), which is a simulated CS
t el ephony service prayi L ; k - \Or 1 Publ i c
Swi t ched Tel ephone Ncgyl\!%or " %%‘I@II\E)L edgg% %eigﬁf_%lgg‘%%rﬁ{o%e% %i{l V\MD%E{%C tF};Ehl\/l\l) .

of mobile networks. Since’then CS telephony has become the largest service in the
world with approximately 4 billion subscriptions sold. Even today, the main part of
the mobile operator’s revenue comes from the CS telephony service (including Short

25  Message Services (SMS)), and the 2G GSM networks still dominate the world in terms
of subscriptions. 3G subscriptions are increasing in volume, but that increase is less in
part because of users with handheld mobile terminals migrating from 2G to 3G and
more as a result of mobile broadband implemented via dongles or embedded chipsets in
laptops.

30 The long-term evolution (LTE) project within 3GPP aims to further improve the
3@ standard to, among other things, provide even better mobile broadband to the end-

users (higher throughput, lower round-trip-times, etc.).



(3) Inplenment a tunneling solution with Unlicensed Mobile Access (UW)/
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into an IWwotorwmeBbs49 (4) I nplenent a proprietary Voi ce oPET/IBR1(/W5H)
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possibilities have drawbacks. In depl oyed GSM networ ks that do not have
Dual Transfer Mdde (DTM capabilities; CS and Packet Switched (PS) services
cannot be used in parallel. Hence, all PS services running prior to a call
to or froma termnal using Grcuit Swmtched Fall back (CSFB) are put on
hold or are 20 termnated. If the GSM network has DTM the PS perfornmance
will be greatly reduced (from10's of Mips to 10's to 100's of kbps). One
drawback with the CS fall back approach is that when calling or being called
and the terminal is falling back to GSM afid the CS service from LTE.

Crcuit Swtched Fall back (CSFB) al so prolongs call set-up tinme. 25The
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such an ADM solution a wireless term nal sinultaneously conmunicates with
two TDMA- based radi o systens, e.g., the wireless term nal can nmaintain
comuni cat i ons (@at hdmplempth propyttansy e peand Gl obrinatwithgPSTNPLMA i t s
comuni cation bgkwegkantg.he two systens. The toggling between the two systens
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All of these four possibilities have drawbacks. In deployed GSM networks that
do not have Dual Transfer Mode (DTM) capabilities; CS and Packet Switched (PS)
services cannot be used in parallel. Hence, all PS services running prior to a call to or
from a terminal using Circuit Switched Fallback (CSFB) are put on hold or are

20  terminated. If the GSM network has DTM, the PS performance will be greatly reduced
(from 10’s of Mbps to 10’s to 100’s of kbps). One drawback with the CS fallback
approach is that when calling or being called and the terminal is falling back to GSM
and the CS service from LTE. Circuit Switched Fallback (CSFB) also prolongs call
set-up time.

25 The IMS/MMTel approach uses a completely new core/service layer that is IMS
based. This provides new possibilities to enhance the service but also comes with the
drawback of a financial hurdle for the operator to overcome. A new core network
drives capital expenditures (CAPEX), and integration of that core network drives an

initial operating expenditures (OPEX) increase. Further, the IMS/MMTel approach



2 O0a tine scale small enough to effectively yield a sinultaneous

communi cati on between the two systens. The ADM solution attenpts to
achi eve awgaod/®@84gonnection in parallel with the tel epromyBEa0/0i56® When in
LTE coverage but still reusing the | egacy CS core and depl oyed GSM net wor k
for the tel ephony service to reduce costs but still maintain 25good
coverage for the tel ephony service. The ADM sol uti on nay be

i npl enented in several ways. A first exanple inplenentation, illustrated in
Fig. 1A is a fully UE centric solution where no coordination is needed

bet ween the GSM CS core and a LTE PS core. A second exanple inplenentation,
illustrated by Fig. 1B, is a network assisted solution which 30can either
be based on circuit switched fallback (CSFB), or a solution that only
reuses paging over LTE. 6 From a radPo perspective, the ADM sol ution
can be realized in any of three different ways: As a first exanple radio
real i zed enbodinent illustrated in Fig. 2A the LTE transm ssions could be
mul ti pl exed wi tisedshisat@Snimplemeniddsiai tho eroimaly agSeTRgmy fGSapasworsvielorder fp Fi g.
2A, franmes for Hagdt boiaisRticst OToname 26RaESteRphday Fervite.t r ansm ssi ons have

di fferent darkness shading. This first exanple solution requires that the
GSM circuit switched (CS) tel ephony service only use the half rate codec.
When GSM i s runni ng Yatrgha4/ %V,er{ﬁ@h”é\t/éﬁt?nds“ A golami sy vordne thes not
used by the user is Apropriseg coldti@xahiph eay aghkot¢rmadal aedatélithadirotderh. il dlsst r at ed
in Fig. 2B, dhedhdFydiddlal £ARH £5Hh0R5eSOed 1R MUldil e eX BB Wad chtiGa CSM

transm ssions on GSM hurst level. GSMtr ts speech_usin ursts, each
with a durati one'%fa(glf“gﬁmﬂl.er P fhedisie, an&ggég]i’fobq‘i?ls&tﬁ‘épﬁﬁ%f IHB sent one

burst, the Rx/Tx part sleeps for 7*0.577 nms until it wakes up again and do
a new Rx/ Tx process.Thé PrdphbitrySESO NGR4T &ctaiir ohtrdTBd Jdhes AHhtnbgatksed for
LTE transmi ssi ong,, 1983 & LTG SXATPLe. adl o el zed subodi ey, o,
illustrated in FI g lﬁs , any of "above an.cbe USed o1’ tPaRsSh'sSt onblit by
usi ng dual recefiffspltipsossagiarpd|witinebaree preprepry anl ishdEeMoZ¢d3 ¢ FE may nohke

downl i nk faro sidwppdred.ed operati on. The architecture and principles of
the circuit swtched fallback (CSFB) are defined in, e.g., 3GPP TS 23. 272,
Circuit Switched Fall back in Evol ved. Packet System 20Stage 2 (Release 8),
whi ch i s abbrevi at ed PfErieYH agurthes solytiop for peing ik egpryi S [ehebMyorated'ithet ei n” by
reference in itwirdet itavetngl such as a 3GPP release 8-compliant LTE terminal. In that further

solution, also known as a type of Access Division Multiplexing (ADM), transmissions
of GSM CS voice are interleaved in between LTE transmissions. See, e.g.,

15  PCT/SE2007/000358, which is incorporated herein by reference. In one example
implementation of such an ADM solution a wireless terminal simultaneously
communicates with two TDMA-based radio systems, e.g., the wireless terminal can
maintain communications paths to both systems by means of alternating in time its
communication between the two systems. The toggling between the two systems is on

20  atime scale small enough to effectively yield a simultaneous communication between
the two systems.

The ADM solution attempts to achieve a good PS connection in parallel with
the telephony service when in LTE coverage but still reusing the legacy CS core and
deployed GSM network for the telephony service to reduce costs but still maintain

25 good coverage for the telephony service.

The ADM solution may be implemented in several ways. A first example
implementation, illustrated in Fig. 1A, is a fully UE centric solution where no
coordination is needed between the GSM CS core and a LTE PS core. A second
example implementation, illustrated by Fig. 1B, is a network assisted solution which

30  can either be based on circuit switched fallback (CSFB), or a solution that only reuses

paging over LTE.



Long Term Evol ution (LTE) access typically provides inproved packet
switched (PS) session performance as conpared to WCDMA and GSM GPRS.
However, WORoiig7889nly avail able to PS-only devices, asPsmoBzi1i/msskesg. 3 in
whi ch the 25dashed |ine represents the user plane of the PS session.

The ADM sol ution such as that of PCT/5E2007/000358 targets, e.g.,

coexi stence between Long Term Evol ution (LTE) and d obal System for Mbile
comuni cation (GSM. Fig. 4 shows what would occur if a circuit swtched
(CS) voice-centric device could register for CS services in GSM whi |l e
keeping the PS 30session in LTE. In Fig. 4 the dashed |ine represents the
user plane of the PS session and the solid line represents the CS
registration (control plane). 7 However, in the case of co-existence
with WCDMA, the ADM approach such as that %of PCT/ SE2007/ 000358 assunes t hat
CS voice centric devices need to canp on WCDVA as shown in Fig. 5. In Fig.
5 the dashed line represents the user plane of the PS session and the green
solid line representtm headBspereppcate dtei SAM( sodiriton shn pe agabiyed iwng of threcans
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concerns a wirelsess 15 term nal configured, when al ready havi ng a

regi stration and/or session for a packet switched (PS) service with a Long
Term Evol ution (LTE), core net wor k e or cirguit
switched (CS) servi (‘:Ae a()sscond GXWCF I’ago recf1 dSF 1\1;%811;101% ﬁijﬁtm ) 233 %AA)
air interfade virapmigsignsrceudbe swlindered wittt)e EdVdraanigpeng on \Jaursé cEds
termnal is conf$gurmehitd sHecdNsiHaChran cath With hedur@@h sirroai?7oms. f of spdaen

cirouit 2 0 sui %@J@ﬁ& G AR Ane tTRATRAITR ek ROk S bRl o, aaler

session for sw. t ched service wt ution
(LTE) core netvom s upp Agaihanshdp pev EplgdiTREaY | It this Sﬁﬁ%%@@ﬂ? B¥iima e s
configured to rc@hldaxemsefdrfmrnﬁfmﬂmnmglsaorrsegl stratl on for a packet sw tched (PS)
service over the Wde Band Code Division Miltiplexing (WCDMA) air interface

with a packet switched core network in.c unction wth maki png the
gl strati o or t hasch PETITSOHE UREH e mEERTELaTyaR thé Birhe "Haht Code
Di vi si on Ml ti pibexd nap bAGBIMATor dfanstintiey beicky whing dublereedivasufot siwiltanseed ( CS)

core network. FREEcpBXAUSM ald L BNinEXATTRnEI FPRPRMdpE@on. t he Wi rel ess
terminal is configured, in conjunction with the registration for the

circuit switched (CS) service, to refrain fromperformng a routing area
update towards the \Wel@rBssHTCoRd PONGRIST oS CiTe £ ithesifHhaghENB) asacket
swi tched (PS) cdfigedietenr3IGPP TS 23.272, Circuit Switched Fallback in Evolved Packet System,

20  Stage 2 (Release 8), which is abbreviated herein as “23.272” and which is incorporated
herein by reference in its entirety.

Long Term Evolution (LTE) access typically provides improved packet
switched (PS) session performance as compared to WCDMA and GSM/GPRS.
However, LTE is mainly available to PS-only devices, as shown in Fig. 3 in which the

25  dashed line represents the user plane of the PS session.

The ADM solution such as that of PCT/SE2007/000358 targets, e.g., co-
existence between Long Term Evolution (LTE) and Global System for Mobile
communication (GSM). Fig. 4 shows what would occur if a circuit switched (CS)
voice-centric device could register for CS services in GSM while keeping the PS

30 session in LTE. In Fig. 4 the dashed line represents the user plane of the PS session

and the solid line represents the CS registration (control plane).



In an exanple inplenentation, the wireless termnal is configured to

mai ntain the registration and/ or session for a packet switched (PS) service
wi th t he worgiiligssswEvol uti on (LTE) core network until s@ch/IBore03Es0%
circuit switched (CS) connection is 8 established, but to performa
routing area update towards the Wde Band Code Division Miltiplexing
(WCDMVA) packet switched (PS) core network when a circuit switched (CS)
connection is established. In an exanpl e enbodi nent the wrel ess term nal
conprises a conmunication 5 interface and a registration controller. The
comuni cation interface is arranged to conmuni cate, over the air interface,
a nessage configured to nmake the registration for the circuit swtched (CS)
service. The registration controller is configured to nake the registration
for the circuit switched (CS) service over the Wde Band Code Division

Mul tiplexing (WCDMA) air interface with the circuit swtched (CS) core
network 1 O while maintaining the registration and/or session for a packet
swi tched (PS) servi ¢ewgiarhintthrecasopfgeoTaxistaney ity N @M AL PE)A RN ragpmedhioelk .

I n anot her of idssha@sPECt/SEL00€/00E358 AL AgYhali (ol Beadnitie deiidks agaaetas én et hod
of operating a Wtbﬂ§§§ no&h T ﬁg.' 5. 1S .%ﬁﬁé‘&’a‘é’heﬁ%g}% RS ehtd ﬁlgué’% gﬁﬁee&%he
termnal, when already havi ng regi stration an o.rp sessli on r a packet
switched (PS) seyserdes apfihe gicenpaliq Biegenresenss ﬁw&%{eg%atxoef@}m@d}l@%eﬁ%r K,
maki ng a red stmais gt CHroiee aintrcuietic@wiatwhbeche(iO)m sterinpoecdpeformandd de Band

Code Division Nyl Ul"Ela@é%is{.‘gg(leT@i drovidts G- ACE Whiiafh fhrEaticty Byht,ched
e od further conprises the wireless term nal

(CS) core netvvg{k. Th %{aﬁ

mai nt ai ni ng t hé P8GR $Don and/ or session for a packet switched (PS)
service with the Long Term Evolution (LTE) core network in conjunction with
t hg r egidst :Tgt id_on 2Q1dvg tb h\ﬁlzmﬁqwmdemd}itcoﬁmgte@g&)sh?@ﬁ W E@.ké dnf FaN 7exANpl e
node and enbodi Wi reless n refrai 0 ing a

ogi sirat on f oned SsIRettedioipu T et ShERRTE AN PRI Mo e g

Di vi si on MAG& i ploekingg LowtpiviyreaiRegistittiont et GVRA) dIndale kie potsyged: cin dde- (PS)
core Eeél w<(3r k)i N(CeI0 Rl WeElEdtion It WanMAgas}hieﬂaggmhﬁgd BQIRA UpdatOi ulﬁecay thr:hemﬁihéd(?uit |
sw t che CS i e Wde Band Code Division Miltiplexing (WCDVA
air 25 interleg;é/%c[?%(ﬁ%ﬁgeu%?rcuit switched (CS) core network. For exanpl e,
in an exanple inplementation the wireless termnal nethod conprises the
wirel ess term rdlMMEARYI ning fromperformng a routing area update towards
the Wde Band Code Division Miltiplexing (V\l:Dl.\/lﬁ\‘)0 packet switched (PS) core
network in conj unct RMHOL Hst Hectefiesieshapioan disslosadnkerep reepsernssiticked ( CS)
servi ce. 3QTM anmexénrphigzuiddpvaereliaty daviide redistieli@s sndi @ rsadsival forme tphakat

further conpri sgsichdaEPdl L&)i8S With & InBaterd & ORLB POTH) QP8 RELSR! 18 Al
routing area update towards.the Wcrd?e ﬁg d Cade Divisi.on I\/%],Jd Esl 8' xi.ng
(VDM packet TSHPTERRAO] PSHoPaiaed WHPI THEC BHF Y oR i Al RO
regi stration f dvlultiplexiog (& GPM At iotedabe(Va8) a genitiseached (CArowxaivpite The
wireless terminal is configured, in conjunction with the registration for the circuit
20  switched (CS) service, to maintain the registration and/or session for a packet switched
(PS) service with the Long Term Evolution (LTE) core network. In an example
embodiment, the wireless terminal is configured to refrain from making a registration
for a packet switched (PS) service over the Wide Band Code Division Multiplexing
(WCDMA) air interface with a packet switched (PS) core network in conjunction with
25  making the registration for the circuit switched (CS) service over the Wide Band Code
Division Multiplexing (WCDMA) air interface with the circuit switched (CS) core
network. For example, in an example implementation, the wireless terminal is
configured, in conjunction with the registration for the circuit switched (CS) service, to
refrain from performing a routing area update towards the Wide Band Code Division
30  Multiplexing (WCDMA) packet switched (PS) core network.

In an example implementation, the wireless terminal is configured to maintain
the registration and/or session for a packet switched (PS) service with the Long Term

Evolution (LTE) core network until such time as a circuit switched (CS) connection is



i npl ementation the wireless termnal nethod further conprises the wreless
termnal performng a routing area update towards the Wde Band Code

Di vi si on Whl2vi1pi7esepng ( WCDMA) packet switched (PS) cor ePo@iBonoishen a
circuit switched (CS) connection is established. 5In another of its aspects
t he technol ogy di scl osed herein concerns a comuni cati ons network
conprising a Long Term Evolution (LTE) core network; a circuit sw tched
(CS) core network such as a WCDVA network; and a wireless termnal. The
wireless termnal is configured, when already having a registration and/or
session for a packet swtched (PS) service with the Long Term Evol ution
(LTE) 10 core network, to make a registration for a circuit swtched (CS)
service over a Wde Band Code Division Milti pl exing (WCDVA) air interface
with the circuit switched (CS) core netwofk. The wireless ternminal is
further configured to maintain the registration and/or session for a packet
switched (PS) service with the Long Term Evol ution (LTE) core network in
conj uncti on wi tdstabkirbied, byfi te pertringrioftg atch epdte tewinds ths Vide BinddCqdeByviser vi ce.
I]p anot her of iMﬁlt@l&ﬁﬁ@t\‘&’%ﬁ@@kﬁﬂ@%@@ﬁdSPSCAOQSI&@N&EEVQRkﬂ accgﬁ\lluq%g:vm&had met hod
of operating s net wor BRI EF DESCRI PTI THE

DRAW NGS The fo eb%’lnﬁ&m tgtﬂer&%bj ects, features, and advantages of the
invention will 20 be apparent fromthe fol | ow ng nore particul ar
description of pref & nedcaapbodhtrdinent &s wikdlass taraineldcamprisdser anooumpatiyti Ng

draw ngs in é"'h'1ﬁﬂ%rf£c%faﬁlﬁ%”f"eglsﬁﬁi%ac%t%lﬁr r¢hex oﬁlﬁ’luﬁl%oﬁ %‘E@rfé%@ §§rr£r@5c9‘tl9h°m

the various vi ews. dr aw ngs ar not necess%r to I?Ctg N&qtafs

i nst ead bei ng pﬂ"&’é@&lcﬁt&ﬁeﬁ P AL IPEACHG PHEASHCP lﬁuﬁflé%m& RELSHFER Pon.

Fig. 1A is a dithgrismmrawitched (€W seivicas Thategmigatan oltiofletUE cadignedl & maieuhd on ADM

%g sol ution Vm%@stfb?oBﬁ@&rtﬂé &%ﬁt%@ltb&dﬂ@gﬂ&@vl&e&)@@%{é wlcéﬁi\éh@%oafmlf&ﬁ a LTE
core. | [ net Wor

assi sted ADM sol}/[glttlplexm%\z“%h ﬁalr ! tﬁrtfa hbﬁ\{e 1 cm§ @ F%acckre (n E%'Iegj

sol ution thet ol m@@f@@@gﬁb@gr%@ﬁ@t@rmﬂw sessign f@n %g@céetr%@éwe@’ﬁl FeAYiShi tter

w th GSM at hal\{ith @é Bobri v blupdeXTEYcdénawddMA frame |evel; Fig. 2B
showi ng an enbodi ment conprising a si ngl e receiver/transm tter wth

mul tiplexing on a burst period |evel; and Fig. 2C show ng an embodi nent
conprising a dual ré‘b%‘i%i? P%ﬂ%@%ﬁ%t%laifg#*ﬁ%gérdlscmddw@ ?@C%:nw B5thadhbt i ¢
vi ew showi ng a qacked asvirdaheamonl. y Tlewecgedi compritesnlye FeckssBeohiogl] eher LTE)

packet swi tched;3&8SHMg a registrafib® andhor! sSssfn Fhi2P e@mgvﬁteheﬁ épgy SR 2 voice
centric device goluttlo%r E?EI cr})reense%(\),\q(tmakm are 15J§{0rr1n for\élocllrlélltn![ gwrllltcg 1E)
packet swi t'che %légfgfnéﬁ (LTE) &
(CS) service over a Wide Band Code Division Multiplexing (WCDMA) air interface
with a circuit switched (CS) core network. The method further comprises the wireless
terminal maintaining the registration and/or session for a packet switched (PS) service
with the Long Term Evolution (LTE) core network in conjunction with the registration
20 for the circuit switched (CS) service. In an example mode and embodiment the wireless
terminal refrains from making a registration for a packet switched (PS) service over the
Wide Band Code Division Multiplexing (WCDMA) air interface with a packet
switched (PS) core network in conjunction with making the registration for the circuit
switched (CS) service over the Wide Band Code Division Multiplexing (WCDMA) air
25  interface with the circuit switched (CS) core network. For example, in an example
implementation the wireless terminal method comprises the wireless terminal refraining
from performing a routing area update towards the Wide Band Code Division
Multiplexing (WCDMA) packet switched (PS) core network in conjunction with the
registration for the circuit switched (CS) service.

30 In an example implementation the wireless terminal method further comprises
the wireless terminal refraining from performing a routing area update towards the
Wide Band Code Division Multiplexing (WCDMA) packet switched (PS) core network
in conjunction with the registration for the circuit switched (CS) service. In an example



Fig. 5is a diagramatic view show ng novenent of a packet sw tched session
10 to WCDVA when being circuit switch registered i n WCDVA. Fig. 6 is a
di agr ammewDcouEgss4depi cti ng basic acts or steps invol ve@#CirnBmad/N35609
re-selection to WCDVA wi t hout use of a conbined | ocation area and routing
area update. Fig. 7 is a diagrammatic view depicting basic acts or
steps involved in cell re-selection to WCDVA with use of a conbi ned

| ocation area and routing area update. 15Fig. 8 is a diagrammtic view
depicting a wireless termnal participating in access division nmultiplexing

(ADM with a LTE network and a WCDVA net wor k. Fig. 9 shows basic,
representative acts or steps conprising a nethod of operating wrel ess
term nal according to an exanpl e node and enbodi nent. Fig. 10 shows

basic, representative acts or steps conprising a nethod of 2 Ooperating
wireless termnal according to a specific inplenentation of the exanple
node and enbodinent of Fig. 9. Fig. 11 is a schematic view of an exanple
enbodi nent of ampicmehigden ge miviclesd termingl method fmither co@piises ghedwizddesamarainat vi ew
depi cting basi cpcainSin®h r&itie@srch Oy@IMEFardf the 8l ide Band €brcil Ridn Ny IMKIEIHY

w thout use of & @R NELOGALLEN BECBaNLIAL! L1 & SRHPUALRLRRESpNT | @

mai ntai ning a ) ] regi stratio acket swtc session
in LTE. 5Fi g. 19@npestiep igeuthlishefati c vi ew depicting basic acts or steps
involved in cell re- selection to WCDVA with use of a conbined | ocation

area and rouing arega Hpggl §rapd a‘é{&gc{set@k&h@l%ﬁi&l@&hsh&%i esheand/ or

session for a packet. swtched service wth the ng .Ter vol ution (LTE)
core network. communicaigng netpigrk %Ol%pﬂdlinég"r‘aﬂﬁ*ﬁé]ef‘& P@W% e it Erfance of

a packet swi t cheduif P8)icltdr€§) strcatdvonk andl of as@ESIMA rehwdrongrdTemmeleyol ut i on
(LTE) while beipghifad M@ $i&8E€deddhal is configured, when already having a registration
and/or session for a packet switched (PS) service with the Long Term Evolution (LTE)
10  core network, to make a registration for a circuit switched (CS) service over a Wide
Band Code Division Multiplexing (WCDMA) air interface with the circuit switched
(CS) core network. The wireless terminal is further configured to maintain the
registration and/or session for a packet switched (PS) service with the Long Term
Evolution (LTE) core network in conjunction with the registration for the circuit
15  switched (CS) service.

In another of its aspects the technology disclosed herein concerns a method of

operating such a communications network.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features, and advantages of the invention will

20  be apparent from the following more particular description of preferred embodiments
as illustrated in the accompanying drawings in which reference characters refer to the

same parts throughout the various views. The drawings are not necessarily to scale,

emphasis instead being placed upon illustrating the principles of the invention.

Fig. 1A is a diagrammatic view illustrating a fully UE centric solution ADM

25  solution where no coordination is needed between a GSM CS core and a LTE PS core.

Fig. 1B is a diagrammatic view illustrating a network assisted ADM solution
which can either be based on CS fallback (CSFB), or a solution that only reuses paging
over LTE.

Fig. 2A, Fig. 2B, and Fig. 2C are differing example radio-realized embodiments

30  illustrated of ADM solutions, with Fig. 2A showing an embodiment comprising a



WCDMVA. DETAI LED DESCRI PTI ON In the follow ng description, for purposes
of explanation and not limtation, specific details are set forth such as
parti cul avoanti7ssget ures, interfaces, techniques, etc. PCHIBIW10NTHE09 t O
provi de a thorough understandi ng of the present invention. However, it wll
be apparent to those skilled in the art that the present invention may be
practiced in other enbodi nents that depart fromthese specific details.
That is, those skilled in the art will be able to devise various
arrangenents which, although not explicitly described or shown herein,
enbody the principles of the invention and are included withinits 20
spirit and scope. In sone instances, detailed descriptions of well-known
devices, circuits, and nethods are omtted so as not to obscure the
description of the present invention wthlQunnecessary detail. Al

statenents herein reciting principles, aspects, and enbodi nents of the
invention, as well as specific exanples thereof, are intended to enconpass
bot h st ruct ur al singhdreeaivee/triesmaier edii GV ehbalf raigend ofultiphaigtdnonBPMA frgnge j s 25
[ nlt Iended t hat iswem r|guiB/ sloeigSar ﬂﬁﬂdddl}?znb@élﬁprﬁ}illgrﬁﬂﬁélé/rdéﬁ@&iﬂraﬁﬂlbﬂt&abiﬂﬂt S gs
wel | as equiva . 1 1 : e . . ope

t hat perforn1tH§Qé ﬁ§&¥§%%$?%ﬁ%%FQ§§% F%gé'%¥M?SFEE%E%%Sh%gEQB%ﬁ%§¥§+or
exampl e, it wilqualysceiysppiage GasBitsy t hose skilled in the art that block

di agranms herein can represent conceptual views of illustrative circuitry or

S larly, it wll b aseuPapaicibg Ue.Bi IEim Rl bIP GBS on
diagrans,’pseug%@@&&ﬁ“@ﬁﬁiﬁﬁgmpg%éngﬁ?@?éﬁf vari ous p}ocesses whi ch may be
substantially represented in conputer 12 readable nmedium and so executed
by a conputer or pregessfdiagMehiiRVi shBRIngaUERe CQAMRUSIe Minde@cO N 1S
expl i cl tly sho SM withaL-I(_)heT];run]gtolhR{(])S (l?ltEr#phcq( %l%\[ltlcﬁ Ssesesloe.mant s includi ng
functional bl ocks, |ncluagngnbu¥ not ‘11t ed Yo 11058 % abel ed or descri bed
as "conputer", "processor"™ or "controller”, 5 may be provided through the
use of hardware suclrigs iCa diagthihmbiad dwasivandhoventrar shagiacket apiatdbesesfion
executing t Ky At . L; 'gﬁfistored on conput er
readabl e ngg{uﬁ?wﬁﬁﬁ%ﬁ“@%@%%%g%@%ﬁgﬁgagﬁ%a%%Fﬁgwrﬁte functional blocks are
to be understood as being either hardware-inpl emented and/ or
ponputer-inplenentedk;anﬂaﬂhgsmnmﬁhkﬁa«kmphgdmntedsoﬂﬁhnimwwwmimtdmedmare
' rrpl ene_nt atl Or]’sefe@tﬁ)nfté‘WDMR%&Lith%t%g@f JRMbinRE | U Bn Qfea gﬁ[ﬁg{m%%? ea 1) étQO_Ut
limtation, digital signal processor (DSP) hardware, reduced instruction
set processor, hardware (e.g., digital or analog) circuitry including but
not limted to appl Feafiiondsgenikiic vientdepriatedusic aete oi si¢ps)inohsSH @} selland
(where appropr i Rielon$é MENBGIHINES oGARaBIned RbatRBRfRRA RYtfUE duaet i ons.
151 n ternms of conputer inplenmentation, a conputer is generally understood
to conprise one or nobre processors or one or nore controllers, and the
terms conput®er and ptocessofiagpamainyipy| depictitgny viisleanisrepddratirimstiehihgeabl y
herei n. When pravdssléitisioy naltipxmigi( & DM) fwifdrad RS04 orld indOWCDMA a¢twolkhe
functions nay be provided by a single dedicated conputer or processor or
controller, by a si%gle shared computer or processor .

ig. 9 shows basic, representative acts or steps comprising a method of

operating wireless terminal according to an example mode and embodiment.
Fig. 10 shows basic, representative acts or steps comprising a method of
20  operating wireless terminal according to a specific implementation of the example
mode and embodiment of Fig. 9.

Fig. 11 is a schematic view of an example embodiment of a wireless terminal.

Fig. 12 is a more detailed schematic view of an example embodiment of a

wireless terminal showing a platform implementation



20 or controller, or by a plurality of individual conputers or processors
or controllers, sone of which may be shared or distributed. Mreover, use
of the tewmm0pwoossagsor”™ or "controller” shall al so be censuBadoiseoxr ef er to
ot her hardware capabl e of perform ng such functions and/or executing
software, such as the exanple hardware recited above. In accordance with
one aspect of the technol ogy disclosed herein illustrated by 25 way of
exanple in Fig. 8, a user equipnment unit (UE) or wireless termnal 30 can
participate in access division nultiplexing (ADM with two radi o access
technol ogy networks in parallel. Fig. 8 shows a cell of Long Term Evol ution
(LTE) network 22-1 and a cell of WCDMA network 22-2 (a 3G network). The LTE
network 22-1 conprises a base station or eNodeB 28-1 while the 3G network
22-2 conprises base 30station 28-2. As nehtioned above, the LTE network
22-1 does not provide circuit swtched (CS) services, so that a wireless
termnal 30 participating in packet switched 13 (PS) services offered by
LTE network 22-1 nu$ig tdism diegrampitisencvhéapiging basis, agts or wapvpyohedwo el 122- 2 f or
circuit sw tchedle(fon)to FECDMABSithout use off ) eomlﬁﬁdanﬁdaa@yarsei sadlrosid ahehpddie

B et B WHE A EES) MRS, R ELE AR SR hRBSORLLD LB e

i nproved perfornance erm it on access as ong as
there is no CSWdi-ce call ongoing. The solutlon is UE-centric which neans
that the wireless termnal (e.g., user equipnment unit [UE]) is registered
for CS ser V'5ces in 1s(a! d?ag?ﬁ&ﬁat%@%%ép?chh@Qaera%{s%'f Et@& M\‘%ﬁﬁn cé?lar%ed on

3GPP conpl i ant aV|or ver ess term es not
register for paségétfonéwgfgﬁ\zé by g%ar‘i?:‘%%d Oﬁa%ﬁm fquango%?arf&’g?t@@?(gt ered
for CS servi ceswhily m@ntwaiyiegiThition asd/efowesidoyfor e giagitcepwitiied servigSwatartin ces,
whil e keepi ng tihggRa eeiIstoh L TOVREREI@N I N LTE The term "session”
is used herein to indicate an active packet switched (PS) connection, while
the term"registration” is used for a termnal which is known to the
network, and thus aFitel Misnaliagarmyictisvhdpeing maggengnesof apatkenytitchek(P8hgaged
inor 15 pjart | tegifpadtibm gnd/dt séssidR SEL@RA. Teth ELAEnRTR) fNild being@s reLidibked &
"registration” %Ztﬁégforned initiaIIy as an "Attach" and maintained (in

I dle Mbde) by "Tracking Area Updates". In Connected Mdde, e.g. while having
a "session", the "registration" is nalntained by "being connected to the
network". In V[ME@A{EEEHMEMJUPTHM% possible to nake a clearer distinction
between "registration” and "session". A "session" in WDVA 20 re uires a
PDP Context Act i vat ibhet gllewipgdpicaption éorpapsesor! pkmtion cad inghlimgfionne

ot her hand, i n PEDAdeails agisst foeth kh as amtibdarmedi@ccaunes, imairfataj mdﬂlnqmest, hout a

PDP Cont ext, gje' il Qrd%{:{o'p\‘@ul&da thorough IEIH&‘S‘[EII%H%}}Q% ﬂ?&%ﬂt(fnveﬁﬁﬂr Qﬁ)%(leqt i W@ act s
or steps conprising a nme W rel'ess term nal accgrdlng to

an exanpl e mod PSRBT EM BEﬁoﬁ% it ledﬁgtt{“@m H‘%Bthf PESAP FEREON HRY 9\5? pPraries
term nal, when qhx@abyhmaﬂ$mgw&pmegpmﬂmatﬂ@mﬁaddﬁ@xfﬁessﬁbweﬁbﬂuhmpmtket

swi tched (PS) sa@trwmoo% amewd@lshmﬂm;r% Eﬂ@hmllnsm alitel B n& QK ﬂ@tde%ked makl ng
ar egl stration fros own I it Sult OSdW‘the e 4% ()f tI?e fhYdntign an(?are 1 (%8 w1%1n it
Division MultipleXin 3 it P]}é? {H 8 R d ?CED
core networdd Agptritgn Séwprlns&net métawe%ée@égd td@ﬁcm)twaﬁ Ofreﬁ'eﬁtkapwn gViedte
regi stration angfoits, a@Dms@sdi D oindfed *o PAGKED obWiutCiiededcRS)onsETiid presend th t he
Long Term Evol r tration
for the circui ![JiHée\%H(t)I{ L}V-lﬂg)u %%i garg%tc‘ééﬁ’ alwatgﬁ%—}%&ﬂﬁélh ?&nmr%dﬁmggﬁs a@%’ % node
and enbodi ment ARHEPBPGHMERLt ofghoinyepiian ap pell Pﬁ)ﬁpﬁ?lﬁ? exgppley thopeppyre lﬂe%deé 12(10)
conpri ses the wnceh@ss botdrsmun@atal raed rfancnipmd) chnioaemakicngf.a Additionally, it is

25 intended that such equivalents include both currently known equivalents as well as

equivalents developed in the future, i.e., any elements developed that perform the same
function, regardless of structure.

Thus, for example, it will be appreciated by those skilled in the art that block

diagrams herein can represent conceptual views of illustrative circuitry or other

30  functional units embodying the principles of the technology. Similarly, it will be
appreciated that any flow charts, state transition diagrams, pseudocode, and the like
represent various processes which may be substantially represented in computer



14 registration for a packet switched (PS) service over the Wde Band Code
Division Multiplexing (WCDMA) air interface wwth a packet sw tched (PS)
core netwsokoiwvn7asamj unction with making the registrati orCraB2016ve556 cui t
switched (CS) service over the Wde Band Code Division Miltiplexing (WDVA)
air interface with the circuit 5 swtched (CS) core network. For exanple,
in an exanple inplenentation belowillustrated with reference to Fig. 13
and Fig. 14, act 9-2(10) conprises the wireless termnal refraining from
perform ng a routing area update towards the Wde Band Code Division

Mul ti pl exi ng (WCDMA) packet switched (PS) core network in conjunction with
the registration for the circuit switched (CS) service. 10Fig. 11 shows an
exanpl e, generic, and basic enbodinent of wireless termnal 30. As shown in
Fig. 11, wireless termnal 30 conprises cbBmrunication interface 40 and
service registration controller 42. The comuni cation interface 40 is
arranged to engage in comruni cations over an air interface, such

communi cat i ons tesebladnadiymn andespsergeutedohf p gampien ¢ predessot, vehethegpsaetauslon f or
the circuit swdoahedr ¢GRceselYEgRicitlyBwnld service registration controller
42 is configured to nake the registration for the circuit swi tched (CS)
service over the Wde Band Code Division Miltiplexing (WCDVA) air interface
with the circuit swlteHegiqes)the B%ré’uﬁ%lf?%}t%n%‘g%fuﬁﬁloﬁ%lé’il%#h@P%ﬁiélg but

regi strati on andt dimitséssihose hieledaorpiedcidtd swidogipete”( RBS)ceservorceomidlar’t he
Long Ter m EVO! ubion il (0L BEEURF Kardard such s LG AARLChabr IEXAIRI ©

enbodi nent |IIustr %gl g %Vfl g reglstratlon controller 42
conpri ses rouh%@f‘ 1l e"ﬁﬁiﬁ‘&% Oft‘?ﬁ{Fbl?f oppy of” code TEfYCtions SIERAE QMREFe
det ai | ed exanplreadeblpodkidiment Tofs, widhefvast®mng endrillvatrat@0 {(uhjonelotripekis sikntp be fi r st

controller 58-1,/@g@abbOs KGhd SnbanEde.ra lahe'i&eﬁaaha/@ﬂc&ﬂﬁtefrﬁlﬁﬁl&m&&i ahs of

LTE network 22- % an%h%ggoqr cgqfroller 8-2 configured to handl e

adm ni stration andn%rans §87'0Ns of the WCDMA network 22-2. First

controller 58-1 and second 25 controller 58-2 can be realized or

i mpl ement edidby a same tdpho 6L S5 aWard implRmttione the (fofictipfid) GEEBOrmSyBtREd or and in

such case may cq @oﬁ%ﬂa’syt\%ﬂ%ﬁp%ﬁt&ﬁ S%Qta??ﬂ%”g&ﬁe@%%'(?ﬂ@y h%%}é%&t 31-9312 (f' gnal s
18

(e.qg., prograns or t her
shows t hat certlé?tWCtF‘l!i‘n?ff PTBFFéW:tIPaé‘EW&f (ctgneligiiph fiptnalog) ?“@1‘1%@51“?1%41% W§|n030( 12)
can be real i zedimigdandhbplicapsrovicdifid inngratelcatditey) MASIL], Tk (vieravippaipogy) 30
"platfornt is %téﬁ@ﬁﬁa&fmegé‘ag%lb Qfﬂ’égfoﬁﬂ}’l‘lg §J&§ﬁfn@t‘ﬁﬁ1§' onal units of a

comuni cations unit or node can be inplenented or realized by nachi ne. One
exanple platformis a conputer inplenentation wherein one or nore of the

el enents fridmed by i frem$0Of compitaydinplgmbutationon chinpritereld geeeralbrwidetstood to
registration cocmrﬁﬁ&d &fe 042nor@1§rocessors biNoRNE 1 bR 11dreIRne m&%@{sl ®@putthe

functionalities POchssc?fSand rf:oanrgr%ﬂer rXay%e%%nf f%ygﬁ ‘%rc%an eaeo ﬁ'erem %elhprowded
functionalities can be 6 roce ecute

coded i nstruct mynasccgtlmlﬁeé@r mwcwmr;ﬁow@ﬂgr th%@ﬁcttorl%mwtbérpgpvsdegrbalasamglm or der
to performthe dedichtediSongeites od@s@siobectoliesiiet, by alkingk yldiedcoapuptibrgiocessor

| mpl ement atj pn orSCOMI](ﬁleWd}%b'easﬁlufgg{ynaﬂﬂhlvﬁﬂﬁ c%&EBEx‘s%‘? prdcBssBddr b AR @

processor(s), npri se randon access
menory 64; read BRI Wﬁ\%@y b%@lﬂ@ép)ﬁri}se%ﬁ%n%%?r USBQ%%W‘ﬁr@hP@fﬁF‘Es e g.,
coded i nstructi‘omgrolbi’chaltas becexecdtte deftyytotatier pardees Sapabteoo{perférorimg act s

descri bed her ei f)n faQ R8N RERLLHHYRIBN Me SHAH hs AR KRARHE LABWRE YocitéPibogxanmpl e) .
1 OWhet her or not specifically illustrated, typically the wireless terninal

of each of the enbodi nents discussed herein can al so conprise certain
i nput/ out put units & adeordence oviélong persct of e teeipelegyedisciaspd kerpip pilpsitaed but
units for wigelegsoft &amprRah HEING skl etpiphahetnii (UK & witdesSeri@inpad ca;
audi o i nput dev] ft?c ?e # aci' A& 59818%']1"?&1 1plgxln)g6t§§ﬁ>13q£9 Brgff %&gﬁs(t&fﬁmggp aner a)

74; visual out 0 ou vice
(e g., speaker)negork SOPﬂi’élia gly &Sélfowsmﬁ% poLegstergdiypliaan %%) asteerkyd

connect ed to orandonrpéell 9& WEDERIAe astwbekr P2-iah RO network). The LTE network 22-1
comprises a base station or eNodeB 28-1 while the 3G network 22-2 comprises base
30  station 28-2. As mentioned above, the LTE network 22-1 does not provide circuit

switched (CS) services, so that a wireless terminal 30 participating in packet switched



In the exanple of Fig. 12 the platform 60 has been illustrated as
conput er-i npl enented or conputer-based platform Another exanple platform
60 for wiweles®78&pm nal can be that of a hardware circ®eCTIBEI1¢G0556@N
application specific integrated circuit 2 0 (ASIC) wherein circuit

el ements are structured and operated to performthe various acts descri bed
her ei n. Furthernore, it will be appreciated that, as used herein,
"Wreless termnal (s)" or "UE" can be nobile stations or user equi pnent
units (UE) such as but not limted to nobile tel ephones ("cellular”

t el ephones) and | aptops with wireless capability), e.g., 25 nobile
termnation), and thus can be, for exanple, portable, pocket, hand-held,
conmput er -i ncl uded, or car-nmounted nobile devices which comuni cate voice
and/ or data with radio access network. 13 A method of keeping the PS
regi stration/session in LTE while registering for CS services is shown in
Fig. 13 and Fig. 14. Fig. 13 shows Cell Re-selection to 30 WCDVA where
conbi ned LA/ RA Opdatreicessofiged by el Bamatwetid 2Pl capst o &y engtheguichods, &g, 14
shows Cel | Re-swicestiA aawb@ 2MCOM it bviecdBdDiasgekrliddsRA Updat e used and

nodi fications are required. 16 As shown in Fig. 13 and Fig. 14, the
changes to the Cell Re-selectiogn to WCDVA include that there is no RA
Updat e (or conbi ned Thatmanalpsyadisnosedligirigscrples peek stvitshidt ERe d0iCPS Eomai n.
Ref rai ni ng frondeaicéAo Bpuoldit Eofuche mgndict ek fdrivikd ofpddtoay Teomardstida (@ THCOMA
packet sui t Ghedo( R}, MR tHerg%arp)l@S Ve, &ﬁ'oﬁgacﬁggg PR R0 I -LERRAGES)

session to be maint | e bel |s shown
in Fig. 15 (PS ‘%@é‘%%h&lﬁéﬁ“ﬁ {ess "ﬁ%‘n?lr{e ETES%%‘il“H@n%‘ég I%) iseréglétf‘régg Cfai
V\CDMA) . Onrewigs g 'EGPM s wint ebe dVCIOEA sathk pr@fele@t abobisshedd onh¥GRA r el ess
term nal can ped’oﬁffl’léﬁt 3d1E Hatié B&aﬁﬂbﬁa Hu%aérethteQmm@tehﬂﬁm\/&;g%tﬁ’é&&m n in

conj unction wth lrtc%eg%sgfsi:arvwes L ARIRENL I blsm%\nr?ghsgfir o fo&gs seTvllces & (RA

Updat e can be B I'n para

est abl i shnelit . WﬁDchher Thiprigslong e Ite@étﬁrmﬂ &gy Ci sspiss evhitfe kespingkdeps t he PS
session in LTE refistta@ioflSssiegingimer ed wi th WCDVA, but once a CS connection is
established the PS session in LTE is terninated As stated above, the RA
Updat e can be sent before, after, parallel with the 15 CS ¢

est abl i shment. Pref dPalry FW@OPAISUB%P%CIHO dndifatep %cabfhp%?getp%@m @Sbfter
the CS call estabhdcgdmemile thEthem\CENArapackie tised iibit claeding] P@)chsie knavoetosbar t s

essential ly i midately tﬁ&stgrter;nnﬁl fQ &@Qa@r@@seés%%) BAPHE fot engaged Mor
advant age of_the t echnol 0 ose e eln | t ai,_ ni.n the be gter packet

2w tched (P9 JREB P oren Pk g T OtH | ng
the 20 period fingmWEDNAACSHF @t}fl mlmatnla@)ﬁnidiﬁ M@dfélbb/l““s?hnlem Arsh U@d@s”cénl

This period fromMEIMVES, QYWIIE AbVifN at essish altel ‘ségmrahorﬁflsam%lﬁalﬂ, can be
a significant time periodand EJV‘V“&”Q% »@é‘ﬂﬁ@f%(}%ﬁl 1esp%(s)s -

In the above re F Pe havi n %9 |n calls
only a smal | dgttareérfh%lfwtmebefwm r%ﬁﬁfé@t eaadt?s%wn Ho%mﬁé?smnv\ﬂ]é €BN<Y deri ng

smart 20  requires a PDP Context Activation to establish the means of communication. On the

onnec

other hand, in WCDMA a registration can be made and maintained without a PDP

Context being activated.

Fig. 9 shows basic, representative acts or steps comprising a method of

operating wireless terminal 30 according to an example mode and embodiment. Act 9-

25 1 comprises the wireless terminal, when already having a registration and/or session for
a packet switched (PS) service with a Long Term Evolution (LTE) core network,
making a registration for a circuit switched (CS) service over a Wide Band Code
Division Multiplexing (WCDMA) air interface with a circuit switched (CS) core
network. Act 9-2 comprises the wireless terminal maintaining the registration and/or

30  session for a packet switched (PS) service with the Long Term Evolution (LTE) core
network in conjunction with the registration for the circuit switched (CS) service. Fig.

10 shows a more specific mode and embodiment wherein act 9-2 takes the form of act
9-2(10). Act 9-2(10) comprises the wireless terminal refraining from making a



25 phones |ike the i Phone, HTC Hero, SonyEricsson Xperia X10, and the |ike,
such phones are nore or |less constantly connected in a packet sw tched (PS)
sessi on WO 208wB8A9i n voi ce calls. A benefit of the teckrooByyo/Essed osed
herein is thus that nost of the tinme the better PS access will be retained
whi | e being accessible for voice. For wireless term nals canpi ng on WCDVA
where LTE coverage is detected, 30 the wireless term nal perforns Tracking
Area Update in LTE, as defined in 3GPP TS 23. 401, General Packet Radio
Servi ce (GPRS) enhancenents for Evolved Universal 17 Terrestrial Radio
Access Network (E-UTRAN) access (Release 8) (chapter 5.3.3 for "S4-SGSN'to
MVE and Annex D. 3.6 for "G/ G SGSN to MVE'" Tracking Area Update) (the
contents of which are incorporated herein by reference) but continues to
listen for CS voice Paging in WCDVA sincel4t is still CSregistered in
WCDMA. 5 When bei ng connected in WCDVA and detecting LTE coverage, the
nmobi lity managenent entity (MME) is the network node that handl es the
Tracki ng Area Upgsitation 4o @ eacketi Hagh¢dn(PIGPRVITS 098, Yo Wide Band Thde Divagierh t he
t echnol ogy di scliesigdxing (RIODMASaiy @it&Rrce Rafl £ pacleVivaRBedC@s) asly adtwageals! y
continue to use t j .t . Vi r 1
Owhi | e being ci croéﬂ?%tggv%nh t’?lclﬁ%yfg(@% glrs %ﬁﬁétf(zrﬁfé%&lfcﬁﬁ@%&q t(ég SEEEF t% ﬁ%ﬁ% t he
descri ption aboV&lecBidatofls Ruifons ekipfoxiieg: (VESDMe edie g6 ¢vithotpe rireuit
construed as | iswithadg(Gheoscopeof Fdreexamplenid em ckariplasmpremealtytioprtalowdi ng
il lustrations ofj,¢a® i LREAR &SERL LY JRf Bhe14 od erRafLaRRES BE Wifdiess

invention. Therefare, It wll be_ appreciated that the sc .of 't resent
i nvention ful | y“@H¥ WS‘?E’%‘@SAO& PRE[ITRBS & R Hrehrda ?%%%ﬁ@%%a%ﬁg%ﬁ%i ous
to those skil | ddivisentMdtipleting ANEDVYEL patkee swtdpe (BY) cohvengprakemntotjuneaet i on i s

accordingly to Jign oedlsiatloh TortiRbircRef et BRE@ S Rrdife. €l enent in the singul ar
is not intended to nean "one and only one" unless explicitly so stated, but

rather "one or nore." Al structural, chem cal, and functional equivalents
to the el eméhts of e lhBwe-2desuniloangsicemd bpogcabadsainrehyiclessamiiek known
to those of 2 Oooral snawy iskigl 11, wirclckkete@iihal 30 @i SEhifudidation posi@ates) and
are i ntended 0, eNCAIRASSACLARKRDY: VR ERYRIcalily A0 4 IEGRIRARY, T 0T 2
devi ce or net hoaél t%r ,add%ss, ea(? and every 0pro nl’lceaﬁnsgué}ﬂite to be o?voed by
the present i nV@8ECOR, COMBUNICAiqny oNEr & Rih ieidsedsusl capipunicatignypuginding a0 Al MED
IS 11. A wirelessageonfignal t¢ 36)c tborkisgatioador twheruakweddy (CHwemgeaThe
regi strations andf\@k registration controller 42 is configured to make the registration for the circuit

switched (CS) service over the Wide Band Code Division Multiplexing (WCDMA) air

interface with the circuit switched (CS) core network while maintaining the registration

and/or session for a packet switched (PS) service with the Long Term Evolution (LTE)

core network 22-1. In the particular example embodiment illustrated in Fig. 11, service

20  registration controller 42 comprises routing area update inhibitor 44.

Fig. 12 shows a more detailed example embodiment of wireless terminal 30(12)
comprising a first controller 58-1 configured to handle administration and transmissions
of LTE network 22-1 and second controller 58-2 configured to handle administration
and transmissions of the WCDMA network 22-2. First controller 58-1 and second

25  controller 58-2 can be realized or implemented by a same processor or controller (or
processor system), and in such case may constitute separate sets of non-transitory
executable signals (e.g., programs or routines stored on tangible media).

Fig. 12 further shows that certain functionalities of the example wireless
terminal 30(12) can be realized by and/or provided on a platform 60. The terminology
30  “platform” is a way of describing how the functional units of a communications unit or
node can be implemented or realized by machine. One example platform is a computer
implementation wherein one or more of the elements framed by line 60, including but

not limited to service registration controller 42.



2session for a packet switched (PS) service with a Long Term Evol ution
(LTE) core network, to 3nmake a registration for a circuit switched (CS)
servi ce owenon/omsle Band Code Division 4Mul tipl exi ng (WeDvAB20ad/05560% er f ace
with a circuit switched (CS) core network, the wireless 5term nal being
characterized in that, in conjunction with the registration for the circuit
switched 6(CS) service, the wireless termnal is configured to maintain the
regi stration and/ or session for 7a packet switched (PS) service with the
Long Term Evolution (LTE) core network. 12. The wireless termnal of claim
1, wherein the wireless termnal (30) is configured to 2refrain from nmaki ng
a registration for a packet switched (PS) service over the Wde Band Code 3
Division Multiplexing (WCDMA) air interface with a packet switched (PS)
core network in 4conjunction with nmaking the registration for the circuit
swi tched (CS) service over the Wde 5 Band Code Division Miltiplexing
(WCDMA) air interface with the circuit switched (CS) core 6network. 13. The
wirel ess term nal ofln @hajarpmplewmwlasientatiore T riehasionalitiey whavel ag Joymed sby
c(:(():g;i gured, in pa@hhWoChi @henvdthd ﬁﬂ?oﬂaﬁ_@éssdaﬁ &t r@Nzdddy dnd@r GlokE priotessond tg hed
service, tg.ne . 0 t . rds a

Wb Band Cote Tt Sion? et baREL UM B bk %e%—%%%ﬁ%?%ﬁ“ﬁ‘m X
network. 14. THEJGIG eqrEEs theapmpyarts descabedilsiel). Mushet emprer ifiplegicaglon
termnal (30 ithe eovlbisgerm@el tan comprise, in addition to a processor(s), a memory section 62

(which in turn can comprise random access memory 64; read only memory 66;

application memory 68 (which stores, e.g., coded instructions which can be executed by

the processor to perform acts described herein); and any other memory such as cache

memory, for example).

10 Whether or not specifically illustrated, typically the wireless terminal of each of
the embodiments discussed herein can also comprise certain input/output units or
functionalities, the representative input/output units for wireless terminal being
illustrated in Fig. 12 as keypad 70; audio input device (e.g. microphone) 72; visual
input device (e.g., camera) 74; visual output device (e.g., display 76); and audio output

15  device (e.g., speaker) 78. Other types of input/output devices can also be connected to

or comprise wireless terminal 30.

In the example of Fig. 12 the platform 60 has been illustrated as computer-
implemented or computer-based platform. Another example platform 60 for wireless
terminal can be that of a hardware circuit, e.g., an application specific integrated circuit

20 (ASIC) wherein circuit elements are structured and operated to perform the various acts
described herein.

Furthermore, it will be appreciated that, as used herein, “wireless terminal(s)” or

“UE” can be mobile stations or user equipment units (UE) such as but not limited to
mobile telephones (“cellular” telephones) and laptops with wireless capability), e.g.,

25 mobile termination), and thus can be, for example, portable, pocket, hand-held,
computer-included, or car-mounted mobile devices which communicate voice and/or

data with radio access network.

A method of keeping the PS registration/session in LTE while registering for

CS services is shown in Fig. 13 and Fig. 14. Fig 13 shows Cell Re-selection to

30  WCDMA where combined LA/RA Update is not used and modifications are required;
Fig. 14 shows Cell Re-selection to WCDMA with combined LA/RA Update used and

modifications are required.



2mai ntain the registration and/ or session for a packet sw tched (PS)
service with the Long Term 3Evolution (LTE) core network until such tine as
a circuitwewntioteglo(CS) is established. 15. The wirel esecraBmimedsea cl ai m
1, wherein the wireless termnal (30) is configured to 2 performa routing
area update towards a Wde Band Code Division Miltiplexing (WCDMVA) 3packet
switched (PS) core network when a circuit switched (CS) is established. 19
16. The wireless termnal of claiml, wherein the wireless term nal (30)
conprises: 2a conmuni cation interface (40) arranged to comuni cate over the
air interface a 3nessage configured to make the registration for the
circuit switched (CS) service; la nobility managenent unit configured to
make the registration for the circuit switched 2(CS) service over the Wde
Band Code Division Miltiplexing (WDMA) al& interface with the 3circuit
switched (CS) core network while maintaining the registration and/or
session for a 4 packet switched (PS) service with the Long Term Evol uti on
(LTE) core networ k. As7shown et d Sofndolper &t.ithy changpsr @ s LeolleRapralegiion 80)
conpri sing: 1whwoDMA edye Ay iRE i@ nb @Yl Shad (@RoAbidéDLARES Bhadlk)ftowaras packet
switched (PS) sgf E!Aci%& S%YM:I}GQ (PS)Ld%HlQinT%%ﬁ&iEﬁg'gHM LA UphiR (§ W Hoi& MRRM:
maki ng a registration for acircurt swtc . o

Update) towards the WCDMA packet switched (PS) domain enable the existing packet

5  switched (PS) session to be maintained in LTE while being CS registered in WCDMA
as shown in Fig. 15 (PS Session maintained in LTE while being CS registered in

WCDMA).

Once a circuit switched (CS) call is established, the wireless terminal can

perform a routing area update towards the WCDMA PS Domain in conjunction with

10  the CS call establishment. The Registration Area (RA) Update can be sent before,
after, or in parallel with the CS call establishment. In other words, the technology
disclosed herein keeps the PS session in LTE while CS-registered with WCDMA, but

once a CS connection is established the PS session in LTE is terminated.

As stated above, the RA Update can be sent before, after, or in parallel with the

15  CS call establishment. Preferably the RA Update is sent as soon as possible after the

CS call establishment. The WCDMA packet switched (PS) service starts essentially
immediately after the routing area (RA) update.

An advantage of the technology disclosed herein is retaining the better packet

switched (PS) session via LTE (rather than switching to WCMDA PS) during the

20  period from WCDMA CS registration to establishment of a CS call. This period from
WCDMA CS registration to establishment of a CS call can be a significant time period,

and thus the advantage can be considerable.

In the above regard, most people having a mobile phone are engaged in calls

only a small portion of the total connected time. However, when considering smart

25  phones like the iPhone, HTC Hero, SonyEricsson Xperia X10, and the like, such
phones are more or less constantly connected in a packet switched (PS) session but
rarely in voice calls. A benefit of the technology disclosed herein is thus that most of

the time the better PS access will be retained while being accessible for voice.

For wireless terminals camping on WCDMA where LTE coverage is detected,
30  the wireless terminal performs Tracking Area Update in LTE, as defined in 3GPP TS
23.401, General Packet Radio Service (GPRS) enhancements for Evolved Universal



3 (CS) service over a Wde Band Code Division Miltiplexing (WCDVA) air
interface with a 4circuit switched (CS) core network; 5the nethod

char act erw@ediiy3s48mai nt ai ni ng the registrati on and/ or ®€3ABEINOHEH0% packet
switched (PS) service with the 7Long Term Evol ution (LTE) core network in
conjunction with the registration for the circuit 8sw tched(CS)service. 18.
The nmethod of claim7, further conprising the wireless termnal (30)
refraining from 2making a registration for a packet switched (PS) service
over the Wde Band Code Division 3 Miultiplexing (WCDVA) air interface with
a packet switched (PS) core network in conjunction 4w th nmaking the
registration for the circuit switched (CS) service over the Wde Band Code
5Dl vision Multiplexing (WCDMA) air interface with the circuit switched (CS)
core network. 19. The method of claim 7, ¥urther conprising the wireless
termnal (30) refraining from2 performng a routing area update towards a
W de Band Code Division Multiplexing 3 (WCDVA) packet switched (PS) core
networ k i n conjlavestiigdrRagdio AcaekreNetegikstEr G RAN) fasesst(Release 8) (chapter 5.3.3 for

4circui t sw t cheguGH)ssetovMBEE addl Aanckhp 3efohodn@lp SGs mo TMEUTERRIhg @@BPT i Si Ng
the wreless tepfyn (tthe( o%k A rh&%h oy TR GMRILAGH kPcat i on
Area (LA)/routir aa? a ? .e)nsup.c@tl.e { owar s.r a &?33 y e n ) i B >
listen for CS 'voice Paging in WCDMA since it is still CS registered in WCDMA.,
5  When being connected in WCDMA and detecting LTE coverage, the mobility
management entity (MME) is the network node that handles the Tracking Area Update,

as described in 3GPP TS 23.401.

Thus, with the technology disclosed herein, CS voice—enabled devices can
advantageously continue to use the packet switched (PS) services over the LTE access
10  while being circuit switched (CS) registered in WCDMA.,

Although the description above contains many specificities, these should not be
construed as limiting the scope of the invention but as merely providing illustrations of
some of the presently preferred embodiments of this invention. Therefore, it will be
appreciated that the scope of the present invention fully encompasses other

15  embodiments which may become obvious to those skilled in the art, and that the scope
of the present invention is accordingly to be unduly limited. Reference to an element in
the singular is not intended to mean "one and only one" unless explicitly so stated, but
rather "one or more." All structural, chemical, and functional equivalents to the
elements of the above-described preferred embodiments that are known to those of

20  ordinary skill in the art are expressly incorporated and are intended to be encompassed
hereby. Moreover, it is not necessary for a device or method to address each and every

problem sought to be solved by the present invention, for it to be encompassed hereby.



3 Band Code Division Miltiplexing (WCDVMA) packet switched (PS) core network
in 4conjunction with the registration for the circuit switched (CS)

servi ce, woaoimgssad performng a 5 Location Area (LA epaaB®i10/03sa09d t he
W de Band Code Division Miltiplexing (WCDVR)

6packet swi t ched( PS) cor enet wor k. 20 111. The nethod of claim 7, further
conprising the wireless termnal (30) nmaintaining 2the registration and/or
session for a packet switched (PS) service with the Long Term 3Evol ution
(LTE) core network until such tine as a circuit switched (CS) is
established. 112. The nmethod of claim7, further conprising the wireless
termnal (30) performng a 2 routing area update a Wde Band Code Di vi sion
Mul ti pl exi ng (WCDMA) packet switched

3( PS) cor enet wor kwhenaci r cui t swi t ched( C3fi sest abl i shed. 113. A

comuni cations network conprising: 2a Long Term Evolution (LTE) core
network; 3a circuit switched (CS) core network; 4a wireless termnal (30)

confi gur ed WHAEAS SLAIND Hyvi ng a regi stration and/ or session

1. A wireless terminal (30) configured, when already having a registration and/or
session for a packet switched (PS) service with a Long Term Evolution (LTE) core network, to
make a registration for a circuit switched (CS) service over a Wide Band Code Division
Multiplexing (WCDMA) air interface with a circuit switched (CS) core network, the wireless
terminal being characterized in that, in conjunction with the registration for the circuit switched

(CS) service, the wireless terminal is configured to maintain the registration and/or session for

-~ oy o w N

a packet switched (PS) service with the Long Term Evolution (LTE) core network.

2. The wireless terminal of claim 1, wherein the wireless terminal (30) is configured to
refrain from making a registration for a packet switched (PS) service over the Wide Band Code
Division Multiplexing (WCDMA) air interface with a packet switched (PS) core network in
conjunction with making the registration for the circuit switched (CS) service over the Wide
Band Code Division Multiplexing (WCDMA) air interface with the circuit switched (CS) core
network.

Sy Uk W N

3. The wireless terminal of claim 1, wherein the wireless terminal (30) is configured, in
conjunction with the registration for the circuit switched (CS) service, to refrain from
performing a routing area update towards a Wide Band Code Division Multiplexing
(WCDMA) packet switched (PS) core network.

W N

4. The wireless terminal of claim 1, wherein the wireless terminal (30) is configured to

N =

maintain the registration and/or session for a packet switched (PS) service with the Long Term
Evolution (LTE) core network until such time as a circuit switched (CS) is established.

5. The wireless terminal of claim 1, wherein the wireless terminal (30) is configured to
perform a routing area update towards a Wide Band Code Division Multiplexing (WCDMA)

packet switched (PS) core network when a circuit switched (CS) is established.



5 for a packet switched (PS) service with the Long Term Evol ution (LTE)
core network, to nake 6a registration for a circuit switched (CS) service
over a Wwe Barnd3sdade Di vi sion Miltiplexing 7( WCDVA) ai PCirnBanb/e5e09M t h t he
circuit switched (CS) core network; 8characterized in that the wirel ess
termnal, in conjunction with the registration for the 9circuit swtched
(CS) service, is configured to maintain the registration and/or session for
a 10 packet switched (PS) service with the Long Term Evolution (LTE) core
network. 114. The network of claim 13, wherein the wireless term nal (30)
is configured to 2refrain frommaking a registration for a packet sw tched
(PS) service over the Wde Band Code 3 Division Miltiplexing (WCDVA) air
interface with a packet switched (PS) core network in 4conjunction with
maki ng the registration for the circuit!%w tched (CS) service over the Wde
5 Band Code Division Multiplexing (WCDMA) air interface with the circuit
swtched (CS) core 6network. 115. The network of claim 13, wherein the
wirel ess term rfal The30elessterapd pfelrimd,, wheredlomyigakess iconingli (B comerisegigi st rat i on
for thezcircui tadS(Vﬂlﬁl@ﬂ]@ﬁog GRri@er(0)Carank@ foebdmdhihidalc0tiod (REEIH ARilitRG A
routi ng-ar e . V). n I -4
(e pad Rt Rt Gyl ThECicrROMo fF BV LRLAT Mtk REB PRI 15
wher ei nlt he wi renehility mappgerignt uelggynﬁggreééchmplﬁdpee@gls?%lon for the circuit switched

2 (CS) service over the Wide Band Code Division Multiplexing (WCDMA) air interface with the

3 circuit switched (CS) core network while maintaining the registration and/or session for a

4 packet switched (PS) service with the Long Term Evolution (LTE) core network.

7. A method of operating a wireless terminal (30) comprising:

when already having a registration and/or session for a packet switched (PS) service
with a Long Term Evolution (LTE) core network, making a registration for a circuit switched
(CS) service over a Wide Band Code Division Multiplexing (WCDMA) air interface with a
circuit switched (CS) core network;

the method characterized by:

maintaining the registration and/or session for a packet switched (PS) service with the
Long Term Evolution (LTE) core network in conjunction with the registration for the circuit

o 1 oy o w N

switched (CS) service.

8. The method of claim 7, further comprising the wireless terminal (30) refraining from
making a registration for a packet switched (PS) service over the Wide Band Code Division
Multiplexing (WCDMA) air interface with a packet switched (PS) core network in conjunction
with making the registration for the circuit switched (CS) service over the Wide Band Code
Division Multiplexing (WCDMA) air interface with the circuit switched (CS) core network.

g w N

9. The method of claim 7, further comprising the wireless terminal (30) refraining from
performing a routing area update towards a Wide Band Code Division Multiplexing
(WCDMA) packet switched (PS) core network in conjunction with the registration for the

s w N

circuit switched (CS) service.

10. The method of claim 7, further comprising the wireless terminal (30) refraining
from performing a combined Location Area (LA)/routing area (RA) update towards a Wide
Band Code Division Multiplexing (WCDMA) packet switched (PS) core network in
conjunction with the registration for the circuit switched (CS) service, and instead performing a
Location Area (LA) update toward the Wide Band Code Division Multiplexing (WCDMA)
packet switched (PS) core network,

Sy Uk W N



2conjunction with the registration for the circuit switched (CS) service,
to refrain from3 performng a conbined Location Area (LA)/routing area
(RA) updawe 2povessis a W de Band 4 Code Division Miltipl @ecrng20ieBmy) packet
switched (PS) core network and instead 21 5 performng a Location Area
(LA) update toward the Wde Band Code Division Miltiplexing 6

(WCDMA) packet swi t ched( PS) corenetwork. 117. The network of claim 13, wherein
the wireless termnal (30) is configured to 2nmaintain the registration

and/ or session for a packet switched (PS) service with the Long Term

3Evol ution (LTE) core network until such tine as a circuit switched (CS) is
established. 118. The network of claim 13, wherein the wireless term nal
(30) is configured to 2 performa routing area update a Wde Band Code

Di vision Miltiplexing (WCDMA) packet 33flitched (PS) core network when a
circuit switched (CS) is established. 119. The network of claim 13, wherein
the wireless term nal (30) conprises: 2a communication interface (40)
arranged to contunibeanathodéclainhé, fither icompnisingctbe wirglpisgeragml CHMagimee t o
make the regispik@dtiofnnlor stdi@n Clof @Updckd WnlieRRIJ(PEESErvaer Wille @tie LengT0bind ity
management pyi o CANE) WLl Qi RSP sidCihE UL St LALE Wik (A’ i€ Llifiihea.

swi t ched

1 12. The method of claim 7, further comprising the wireless terminal (30) performing a
routing area update a Wide Band Code Division Multiplexing (WCDMA) packet switched

(PS) core network when a  circuit switched (CS) is  established.
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13. A communications network comprising:

a Long Term Evolution (LTE) core network;

a circuit switched (CS) core network;

a wireless terminal (30) configured, when already having a registration and/or session
for a packet switched (PS) service with the Long Term Evolution (LTE) core network, to make
a registration for a circuit switched (CS) service over a Wide Band Code Division Multiplexing
(WCDMA) air interface with the circuit switched (CS) core network;

characterized in that the wireless terminal, in conjunction with the registration for the

circuit switched (CS) service, is configured to maintain the registration and/or session for a
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packet switched (PS) service with the Long Term Evolution (LTE) core network.

14. The network of claim 13, wherein the wireless terminal (30) is configured to
refrain from making a registration for a packet switched (PS) service over the Wide Band Code
Division Multiplexing (WCDMA) air interface with a packet switched (PS) core network in
conjunction with making the registration for the circuit switched (CS) service over the Wide
Band Code Division Multiplexing (WCDMA) air interface with the circuit switched (CS) core
network.
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15. The network of claim 13, wherein the wireless terminal (30) is configured, in
conjunction with the registration for the circuit switched (CS) service, to refrain from
performing a routing area update towards a Wide Band Code Division Multiplexing
(WCDMA) packet switched (PS) core network.

W N

16. The network of claim 13, wherein the wireless terminal (30) is configured, in
conjunction with the registration for the circuit switched (CS) service, to refrain from
performing a combined Location Area (LA)/routing area (RA) update towards a Wide Band
Code Division Multiplexing (WCDMA) packet switched (PS) core network and instead
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2(CS) service over the Wde Band Code Division Miltiplexing (WCDVA) air
interface with the 3circuit switched (CS) core network whil e maintaining
t he regi swoapiln3sand/ or session for a 4 packet sw tchedPCPEB2@nisoee W t h
the Long Term Evol ution (LTE) core network. 22 120. A nethod of operating
a communi cations network conprising a Long Term 2Evol ution (LTE) core
network; a circuit swtched (CS) core network; and a wrel ess term nal
3(30); the method conprising: 4when already having a registration and/or
session for a packet switched (PS) service S5Swith a Long Term Evol ution
(LTE) core network, making a registration for a circuit swtched 6 (CS)
service over a Wde Band Code Division Miultiplexing (WC.DVA) air interface
with a 7circuit switched (CS) core network; 8the nethod characterized by:
9nmi ntai ning the registration and/or seédsion for a packet sw tched (PS)
service with the 10Long Term Evol ution (LTE) core network in conjunction
with the registration for the circuit 1lsw tched(CS)service. 121. The

met hod of e¢ré&irminge, Ldcetranhioea depiridalt iy ardée Wide Berd Codsr pivisieh Mdplexing

refrai nkng(wcbpma) packet switched (PS) core network.
1 17. The network of claim 13, wherein the wireless terminal (30) is configured to
2 maintain the registration and/or session for a packet switched (PS) service with the Long Term

Evolution (LTE) core network until such time as a circuit switched (CS) is established.

18. The network of claim 13, wherein the wireless terminal (30) is configured to
perform a routing area update a Wide Band Code Division Multiplexing (WCDMA) packet

w N

switched (PS) core network when a circuit switched (CS) 1is established.

19. The network of claim 13, wherein the wireless terminal (30) comprises:

a communication interface (40) arranged to communicate over the air interface a
message configured to make the registration for the circuit switched (CS) service;

a mobility management unit configured to make the registration for the circuit switched
(CS) service over the Wide Band Code Division Multiplexing (WCDMA) air interface with the

circuit switched (CS) core network while maintaining the registration and/or session for a
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packet switched (PS) service with the Long Term Evolution (LTE) core network.



2from making a registration for a packet switched (PS) service over the
Wde Band Code 3 Division Miultiplexing (WCDMA) air interface wwth a packet
swi t ched WwB3p11assa9net wor k i n 4conj unction with maki ng ProE/I1BEg)/8Iee i on for
the circuit switched (CS) service over the Wde 5 Band Code Di vi sion

Mul tiplexing (WCDMA) air interface with the circuit swtched (CS) core
6networ k. 122. The nethod of claim 20, further conprising the wireless
termnal (30) refraining 2fromperform ng a routing area update towards a
W de Band Code Division Miltiplexing 3 (WCDMA) packet switched (PS) core
network in conjunction with the registration for the

4circuitswi tched(CS)service. 123. The nethod of claim 20, further
conprising the wireless termnal (30) namintaining 2the registration and/or
session for a packet switched (PS) servce with the Long Term 3Evol ution
(LTE) core network until such tine as a circuit switched (CS) is

establ i shed. 124. The nethod of claim 20, further conprising the wireless
term nal (30) p¥kf ér micthgd 2f gperating ngommenicaiivdanewodwearasisag \W HengBagieh Code
Di vi si op MabdlineXTBYcdr 6Bk, pask@tswasdi(Chpebrd RS okOsi MelNek kerithian a

circui t35"“(§0§;Q§e%e(tﬁ%%)coh%ri$§§:abl i shed.
4 when already having a registration and/or session for a packet switched (PS) service
with a Long Term Evolution (LTE) core network, making a registration for a circuit switched
(CS) service over a Wide Band Code Division Multiplexing (WCDMA) air interface with a

circuit switched (CS) core network;

5

6

7

8 the method characterized by:

9 maintaining the registration and/or session for a packet switched (PS) service with the
0  Long Term Evolution (LTE) core network in conjunction with the registration for the circuit
1

switched (CS) service.

21. The method of claim 20, further comprising the wireless terminal (30) refraining
from making a registration for a packet switched (PS) service over the Wide Band Code
Division Multiplexing (WCDMA) air interface with a packet switched (PS) core network in
conjunction with making the registration for the circuit switched (CS) service over the Wide
Band Code Division Multiplexing (WCDMA) air interface with the circuit switched (CS) core

network.
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22. The method of claim 20, further comprising the wireless terminal (30) refraining
from performing a routing area update towards a Wide Band Code Division Multiplexing
(WCDMA) packet switched (PS) core network in conjunction with the registration for the
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circuit switched (CS) service.

23. The method of claim 20, further comprising the wireless terminal (30) maintaining
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the registration and/or session for a packet switched (PS) service with the Long Term
Evolution (LTE) core network until such time as a circuit switched (CS) is established.

24. The method of claim 20, further comprising the wireless terminal (30) performing
a routing area update towards a Wide Band Code Division Multiplexing (WCDMA) packet
switched (PS) core network when a circuit switched (CS) 1is established.



