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TECHNOLOG ES This application clains the benefit of and priority to United
St at es Pawenbiofppisscati on No. 12/435,357 filed May 4, 200%/amxdsvoovdse titl e
SYSTEMS AND METHODS FOR MOBI LE STATI ONS TO | DENTI FY RADI O ACCESS

TECHNOLOG ES. The content of the above patent application is hereby

expressly incorporated by reference into the detail ed description hereof.
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0003] _As used herein, the term

Egéfgg;st hanégrit%ﬁrrﬁgéﬁtg&%ldy@a@f%m&%%%%@ Jfa fHggovable User ldentlty Module

(R-UIM) application. As used herein, the term “SIM” may also refer to “USIM” and the

20 term “USIM” may also refer to “SIM.” Alternatively, such a MS might consist of the

device itself without such a module. In other cases, the term “MS” might refer to

devices that have similar capabilities but that are not transportable, such as desktop

computers, set-top boxes, or network appliances. The term “MS” can also refer to any

hardware or software component that can terminate a communication session for a

25 user. Also, the terms “MS,” “UE,” “user agent” (“UA”), “user device” and “user node”
might be used synonymously herein.

[0002] As telecommunications technology has evolved, more advanced network

access equipment has been introduced that can provide services that were not possible

previously. This network access equipment might include systems and devices that are

30 improvements of the equivalent equipment in a traditional wireless telecommunications

system. Such advanced or next generation equipment may be included in evolving

wireless communications standards, such as long-term evolution (LTE). For example,

an LTE system might include an enhanced node B (eNB), a wireless access point, or a

similar component rather than a traditional base station.



w rel ess network, such as a traditional base station, a wireless access
point, or an LTE eNB, that creates a geographical area of reception and
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[0008] Figure 1 is a diagramillustrating a wreless communication system
accor di ngraseuiga.” e apodiufisationst carmeciiinscichganel,” and “communications link” might

be used synonymously herein. A network node typically establishes a different

resource for each MS or other network node with which it is communicating at any
20 particular time.

[0006] Different types of radio access technologies (RATs) have been developed

and used. An example of a RAT is a “GERAN,” which is “GSM/EDGE” radio access

network. “GSM” is “global system for mobile communications.” “EDGE” is “Enhanced

Data Rates for GSM Evolution,” which is a type of wireless communication network. As
25 used herein, the term “GERAN” may be read to include UTRAN. “UTRAN” is “universal

terrestrial radio access network.”

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] For a more complete understanding of this disclosure, reference is now made

to the following brief description, taken in connection with the accompanying drawings
30  and detailed description, wherein like reference numerals represent like parts.

[0008] Figure 1is a diagram illustrating a wireless communication system, according

to an embodiment of the disclosure.

[0009] Figure 2 is a diagram illustrating a wireless communication system, according

to an embodiment of the disclosure.



[0009] Figure 2 is a diagramillustrating a wirel ess conmuni cati on system
according to an enbodi nent of the disclosure.[0010] Figure 3 is a flowhart
il lustratwogow/prasess of a MS perform ng undirected se&CTHIA2g104000650
subsequent resel ection, according to an enbodi nent of the disclosure.
[0011] Figure 4 is a flowhart illustrating a nethod for granting a M5
perm ssion to search one or nore E-UTRAN frequencies while in a GERAN cel |,
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may be ed thl the scope of the a nded clains along with their
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have the nﬁwpleh@hhﬁ@thé&ie‘v@ﬂa’l b@B&dimedlotlhé ﬁrssemts;naﬁj‘suree.d as "access stratum"
whi ch conpri ses one or nore r§%| lg%&@%% %&5? radi o managenent |ayers in
a protocol stack in a M or N (RAN). [0018] "ARFCN' is
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is a nobile conmunicati ons
of techniques, whether currently known or in existence. The disclosure should in no

way be limited to the illustrative implementations, drawings, and techniques illustrated
below, including the exemplary designs and implementations illustrated and described
20 herein, but may be modified within the scope of the appended claims along with their
full scope of equivalents.
[0016]  As used herein, the following acronyms have the following definitions.
[0017] “AS” is defined as “access stratum,” which comprises one or more radio
access and/or radio management layers in a protocol stack in a MS or radio access
25  network (RAN).
[0018] “ARFCN”is defined as “absolute radio frequency channel number,” which is a
number that identifies a mobile communications frequency, and may be used to identify
a mobile communications cell when referring to the ARFCN of the BCCH carrier of a
cell.
30 [0019] “BCCH” is “broadcast control channel,” which is a mobile communications
resource.
[0020] “BSC”is “base station controller.”
[0021] “BSS’is “base station subsystem.”

[0022] “BTS”is “base transceiver station.”



resource. [0020] "BSC' is "base station controller."™ [0021] "BSS" is "base
station subsystem" [0022] "BTS" is "base transceiver station."[0023] "CCO
is "cell wbanperzoeder. " [0024] "CN' is defined as "corePa&tca2nio/ovoashi ch
refers to devices and software for processing nessages and data from Mss
(rmobile stati ons), sent through radi 0 access networks (RANs). [0025] "CS"
is defined as "circuit switched," which refers to a conventional procedure

for commyppeAt i ngcd’ MQRE ckalde &aerf 0r connecting devices for data transfer
over a permanent or semn -pernanent radi o connection, such as, for exanple,

a t el ephd®924li neCN i definedaasrizore selerk. nwhichgelessta deviesscand soiwarn fofef er s
to a procRdusgin! %%@bﬁéﬁ%@ a'meth Mleastit%@y%bﬁ%r h ré&.o%‘é@%é’@d

packet system ( evi ce S bac to acirc |t swi t ched (CS)
communi cateivmfkbf%f‘é@ure [0027] "DL" is "downlink" [0028] "DLDC' is

"downl in Cakk | e H Ss "
ITPS efi §§d|sad;eﬁ{1 ﬁ& QE%M%L%@& u"{"ﬁ%f&‘%r%@r egﬁ\eérﬁgﬁ% Eg%](%gﬁ nunber ,
vvh| ch r effer sommualcatmrg)er phdret calblentfcpr‘f cawmeatifg deuieer yori datarirdhstErRANr W r el ess
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B, " |s an exanp evice usedin

network ([6026] tOCSFB mdeﬁ;rmibhs é@SrfgIIhtmh:’hwhmmrefenss ﬂoea\pemedarelv& whrdha CN.
[0032] "EPRC' .is, defi et core fer the core
hetvor k (o TBGRASS RS cobBidTan T bsesysIthiEr R Eefiied Ged

comumi céfalls bacﬁl@@@Q]ar RSVitched (ef) cvethmasicatevqgrovediupgacket system ™ whi ch
refers t and a set,of access systens - EPS represents the system
t hat nayctﬂéé}g §LE'SLH‘I’—¥)&WS|\I' s a radio network, and the EPC as its core

net wor K. [{)@1};34] ‘DEDUTRANoWniink dlef éaraer as " evol ved UTRAN, " which refers to
"evol ved ﬁ terre$tr| al RAN." which in turn refers to, "evol ved uni versal
mobi | e téP muRithis Ghel té%"ssfeéqu@rrestrl al radio access network;" E-UTRAN

refers tq owg NeEWRIFICNDfis " fihB$ “as( thenbayigeN ryb@lelu$ radid rﬁeauérwwcﬁawnm
evol utl on E) comruni cations system As used
number WhICh refers to a number that identifies a frequency in an E-UTRAN wireless

communication network.

[0031] “eNB,” as defined above, is an “enhanced node B,” which is an example of
one type of device used in a radio access network (RAN) to aid in establishing
communication between a MS and a CN.

20 [0032] “EPC” is defined as “evolved packet core,” which refers to the core network
(CN) to which a long term evolution (LTE) radio network communicates.

[0033] “EPS”is defined as “evolved packet system,” which refers to the EPC and a
set of access systems — EPS represents the system that may have the E-UTRAN as a
radio network, and the EPC as its core network.

25 [0034] “E-UTRAN,” is defined as “evolved UTRAN,” which refers to “evolved UMTS
terrestrial RAN,” which in turn refers to, “evolved universal mobile telecommunications
system terrestrial radio access network;” E-UTRAN refers to the network of "e-NBs®
("enhanced node-Bs”) in a long term evolution (LTE) communications system. As used
herein, the terms “E-UTRAN” and “LTE” may be used interchangeably.

30 [0035] “‘GPRS" is “general packet radio service,” which is a system used by GSM
MSs.

[0036] “IMS” is “IP (Internet protocol) multimedia subsystem.”
[0037] “LAU” is “location area update.”



herein, the terns "E-UTRAN' and "LTE" may be used interchangeably. [0035]
"GPRS" is "general packet radio service," which is a systemused by GSM
M5s. [ 003D 2010M37435s "1 P (I nternet protocol) multinmedi aPsulisystomnsso[ 0037]
"LAU' is "location area update."[0038] "LTE" is defined as "long term
evolution,"” which refers to a newer system of high speed nobil e

comruni cati ons and infrastructure. [0039] "NAS' is defined as "non-access

stratum oa@mch ‘L PE8is| RYiBE] bE “I%n@rté}hpé\%lutﬁina%m&ﬁ‘ reh@ﬁshoea Mavangsentef e
net wor k , but may not be in a protocol stack a radi o access network

(RAN). [ peema&@bllﬁ§oamqu@éloa%aﬂ%@&ﬁ@ﬁfﬁ%@ess control " which is a
t | “ n "
protoco [?@3% ',&A% efﬁla&'a%%n é&%@%ktra%f whieh DRy .}ﬁé ﬁgata

entity.' I's defin originatin ichis
a type ofin @Qtfh@lM% Ianém C@amNQrké@Nu),nthmxen@tbb%m @yasqt@m stE[OBoxtsa] radivD

SI gnhald ng;’ "nobile originating signaling.” [0044] "M5" is

" nobi ISe %taét}srson b?}g%}\g? "MSC' is "nobile switching center." [0046] "Ml
access" i[804Mf i nbACGids Unfitrd &s treediumaadcags ewdrss which(e 4mrotoaldayeriis a
"net wor k s'nt cell change.”, which is a nethod of providing system

i nformation corresponding to a second cell to a IVB inafirst cell [0048]
"NCL" i s [00vf]ghDUME’ delmobiiitsirndhab@mé@fjeritimvo is "network node of

oper 2t oloieh Bl R bl L TABTTaIES: sob oM E e gl -
'[' 005§1]O " RStablishri@ackese asdd in fERS- ene{tﬂ&ﬁéjstéh% is "r 9ut i ng area. [ 0055]
AN DT e R = R R M AN R S
[0057] " Ré0K4]i s M0 inbilake@onpdat e. "
[0045] “MSC” is “mobile switching center.”
[0046] “MT access” is defined as “mobile terminating access.”
15 [0047] “NACC” is “network assisted cell change.”, which is a method of providing
system information corresponding to a second cell to a MS in a first cell
[0048] “NCL” is “neighbour cell list.”
[0049] “NMO” is “network mode of operation.”
[0050] “NPM”is “non-persistent mode.”
20 [0051] “PClis “physical cell identity.”
[0052] “PLMN”is “public land mobile network.”
[0053] “PS”is “packet switched.”
[0054] “RA”is “routing area.”
[0055] “RAN”is defined as “radio access network.”
25 [0056] “‘RAT” is “radio access technology,” examples of which include GSM, EDGE,
E-UTRAN, UMTS, and LTE.
[0057] “RAU”is “routing area update.”
[0058] “RLC”is “radio link control.”
[0059] “RR’is “radio resource.”
30 [0060] “RRC”is “radio resource control.”
[0061] “RTTI” is ‘reduced transmission time interval,” which is part of a GERAN
latency reduction feature.
[0062] “S-GW’is “signaling gateway”.
[0063] “TAU”is “tracking area update.”



[0058] "RLC'" is "radio link control.” [0059] "RR" is "radio resource."”
[0060] "RRC' is "radio resource control." [0061] "RTTI" is "reduced

t ransm sswonotovnres3snt erval ," which is part of a GERAN | CEmA20T0@dessd i on
feature. [0062] "S-GW is "signaling gateway". [0063] "TAU" is "tracking
area update."[0064] "TBF" is "tenporary block flow " [0065] "TCP" is

"transm ssion control protocol." [0066] "TS" is defined as "technical
specific o s, TPt ghiepRrdpBidcR I6@MMUNI cat i ons speci fications caI | ed-for
by the 3 3rd_generation partnership project). [0067] "UL" is "uplink".

[ 0068] "LL@Pﬁ is T&BI Isnikargraiseion carfrol p[adeed] " TDMA' is "time division

mul tipl e g66ess T {OtheﬁJaﬁ a8 CrRIMARAl h%ed”fﬁ:)én&%peaﬁhﬁﬁreér@ afhgpiksed and

defined according to the t nical specifications o e 3GPP standards.
[0071] T@mmmﬁtl%ﬁt@eélé%mbe@ﬁ”ﬁéﬁ@' hypth@vB@BPf(fr deveratien arptngeshitods f or
al | owisng Jyg to overcone being constrained. "Constrained" is defined as a
S|tuat|o vhich a M5, either in idle node or active node, that is

enabl ed t[@OG‘Ydan‘HL’(’:'at“eplinh” both a first radi o access technol ogy system and a
second 1 agdj&acc e I sten1 and that is being served by a nobile
conmmuni ¢ g A ceﬁ§% F pﬁg&§%%%ﬁ ‘RAT, but the M5 is unable, for whatever
reason, t[00@AnnethiDNIA’ |a“tlmé)div55|<mcrrrmﬂ|nibcaatéssn ceII of the first RAT that is
ot herwi s il e to the onst rai

"het udes 0AE baMhE titatife Yo e SRE chedl of MR eGRANAI G o
recepmionmebchmeaagbhﬁﬁﬁmggoﬂmeKmﬂahs@nbmdsnent an E UTRAN—capabIe M5 can
becone ¢ on a Gt cell, even though the refer houl d be
connect ed00HTan EE ARARIEENTS CEribRR R0 dTRES P CRUCE BTRARECELE Tdver | aps
t hat of tdngwﬁg%ﬂmsqebbercbﬂ@&]ng%n@traﬁéu I ‘iaﬁntsiragegugaamedcﬁséamaab@ve

definition, an E- UTRAN-capabl e i.s "constrai ned" the M5 is nnect ed
to a GERANIFER Wb ieithefp | ‘ii?l g m@?&mr@%w oLl h?t '?8”3‘?4961*%6?%%‘8'03%P| 98 e

E- UTRA nef fi8f kadicPad¥Bst SechRbldgy QyNem dHCOBEEIRI BB adcss tRABSG) spddrhons in
whi ch a M5 overcones bei n% cons¥ral ned, and is thus able to reselect to
15 and that is being served by a mobile communication cell of the second RAT, but the MS

is unable, for whatever reason, to connect to a mobile communication cell of the first
RAT that is otherwise available to the MS. An example of a MS being constrained
includes a MS being unaware of the presence of a cell, even if potential reception of the
cell is good. In an embodiment, an E_UTRAN-capable MS can become constrained on
20 a GERAN cell, even though the MS preferably should be connected to an E-UTRAN
cell, and the coverage of the E-UTRAN cell overlaps that of the GERAN cell.
[0072] As a non-limiting summary of the above definition, an E-UTRAN-capable MS
is “constrained” if the MS is connected to a GERAN network, but is unable to connect to
an otherwise available E-UTRA network. A MS is said to be “unconstrained” for those
25  situations in which a MS overcomes being constrained, and is thus able to reselect to
the E-UTRA network.
[0073] Specifically, the embodiments provide for the MS performing an undirected
attempt to identify one or more E-UTRAN cells. In some embodiments, the undirected
search might be performed according to the procedures and/or rules described herein.
30 The term “undirected searching” refers to a MS wirelessly searching for a resource of a
network, or for a particular access node or base station, without having received any
prior identification or knowledge of the existence of such a network, access node, or
base station by means of a neighbour cell list specified primarily for the indicating the

presence of such network, access node, or base station. The purpose of the process of



the E-UTRA network. [0073] Specifically, the enbodi nents provide for the M
performng an undirected attenpt to identify one or nore E-UTRAN cells. In
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procedures and/or rul es described herein. The term "undirected searching”
refers to a MS wirelessly searching for a resource of a network, or for a
particul ar access node or base station, w thout having received any prior

identifi cRbicPmgas ik RRMiI®3ARIOTTHENGerRNERIBNE ] @l BACHe BomebyRIKgniB&EBES
node, or base station by nmeans of a neighbour cell list specifred primarily
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[0075] The embodiments allow a MS to reselect a cell, even though such reselection
might not be possible according to existing reselection rules. MS reselection might not
be possible because, under existing reselection rules, the neighbour cell list of a serving
cell might not list an E-UTRAN cell, or its center frequency. Having the MS conduct the
25 search and subsequently reselect to the E-UTRAN cell reduces the need for operators
to ensure that all network equipment is upgraded or fully updated when adding E-
UTRAN coverage to a geographical area, while still providing a good user experience
by allowing the user to more easily take advantage of high-bandwidth E-UTRAN
networks.
30 [0076] In the embodiments described above and below, the permissions and/or MS
behavior to be specified might be directly in response to explicit signaling. These
permissions need not necessarily be transmitted and/or received, but may be based on

rules stored in the MS, as is the case currently for reselection rules. In other words,



cell mght not list an E-UTRAN cell, or its center frequency. Having the M
conduct the search and subsequently reselect to the E-UTRAN cell reduces
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pagers, or PDAs. In other embodiments, MSs may be portable, laptops, or other
20  computing devices.
[0079] Among the various applications executable by the MSs are web browsers,
which enable displays to show web pages. Web pages may be obtained via wireless
communications with wireless network access nodes, cell towers, peer MSs, or any
other wireless communication network or systems. Networks may be coupled to wired
25 networks, such as the Internet. Via a wireless link and a wired network, MSs may have
access to information on various servers. Servers may provide content that may be
shown on the displays. Alternately, MSs may access networks through peer MSs
acting as intermediaries, in relay type or hop type connections.
[0080] MS 100 is capable of communicating with both an E-UTRAN access node
30 102 (as shown by arrows 102A), and with a GERAN/UTRAN access node 106, as
shown by arrows 106A. E-UTRAN access node 102 provides wireless communication
resources in E-UTRAN cell 104, and the GERAN/UTRAN access node 106 provides
wireless communication resources in a GERAN or UTRAN cell 108. Although in the
embodiments E-UTRAN access node 102 establishes an E-UTRAN network, E-UTRAN



comuni cations with wireless network access nodes, cell towers, peer WMSs,
or any other w reless comunication network or systens. Networks may be
coupl ed twownrogd743ét wor ks, such as the Internet. Via a wCralAasn/dodesh and a
wi red network, MSs may have access to information on various servers.
Servers may provide content that may be shown on the displays. Aternately,
MSs may access networks through peer MSs acting as internediaries, in relay
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a situation in econe onst rai ned
latency relative to that which can be provided by GERAN/UTRAN access node 106.

20 [0083] An example of a situation in which MS 100 may become constrained is after
the MS 100 is involved in a CS fallback communication. A CS fallback communication
can occur in situations in which E-UTRAN access node 102 is incapable of handling a
certain kind of communication, such as a voice communication, or generally in
situations in which a GERAN/UTRAN access node 106 is better able to or otherwise

25 should handle a particular communication. In this case, the MS 100 which was
previously served by E-UTRAN cell 104 instead “falls back” to use GERAN/UTRAN
access node 106 for that particular communication. The CS fallback communication
procedure is described more fully with respect to Figure 6 and is described in detail in
3GPP TS 23.272.

30 [0084] Another situation in which MS 100 may become constrained is when the MS
100 moves from a physical location in which MS 100 is only within GERAN cell 108 to a
second physical location in which the MS 100 is within both E-UTRAN cell 104 and
GERAN cell 108. This situation is shown by MS 110A and MS 110B, the movement of
which is shown by the arrow between them. Once MS 110B is within both E-UTRAN



the M5 100 is involved in a CS fall back comruni cation. A CS fall back
conmmuni cation can occur in situations in which E-UTRAN access node 102 is
i ncapabl evof2otvanr@issng a certain kind of conmuni cation, POTCA28108008630 Ce
comuni cation, or generally in situations in which a GERAN UTRAN access
node 106 is better able to or otherw se should handle a particul ar
comuni cation. In this case, the M5 100 which was previously served by
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cells, whereas
release- 8 or newer GERAN access node is so capable if it has received the appropriate

20 upgrade and configuration.
[0087] As indicated above, release-8 and newer GERAN/UTRAN base stations have
the capability to be aware of E-UTRAN by maintaining an E-UTRAN neighbour cell list.
These stations may send this information to the MS. However, older GERAN/UTRAN
base stations may not be able to assist the MS with any information about E-UTRAN

25 neighbour cells to measure for reselection. E-UTRAN cells may be identified by
EARFCN and PCIl. The E-UTRAN neighbour cell information may include information
such as carrier frequencies identified by EARFCN, in which case the MS can consider
that any cell identified on that carrier frequency (and not explicitly indicated as a not
allowed cell) is a candidate for reselection.

30 [0088] Additional situations can arise in which MS 100 or MS 110B become
constrained. However the MS becomes constrained, the problem of being constrained
has at least two aspects. In a first aspect, if the MS is being served by a
GERAN/UTRAN cell and is not aware of the presence of E-UTRAN neighbour cells, the
MS should have some basis for determining whether to attempt to identify E-UTRAN

10



rel ease-8 or newer CGERAN access node is so capable if it has received the
appropriate upgrade and configuration. [0087] As indicated above, rel ease-8
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send this information to the M5. However, ol der GERAN UTRAN base stations
may not be able to assist the M5 with any information about E-UTRAN

nei ghbourceﬁ@' s §é?;oﬁ§%§b€c¢ cfrféé S %éé&%he@f&ﬁlﬁﬂ’#m hSighisur end, gant i fied
by EARFCN and PCl. The - UTRAN nei ghbour cel | information may include

i nf or mat iNbR Sbael haye c,sameu legsig foé@'ﬁlﬁﬁ@iré@ waether 19 @gelept EA@FQ\UTMN\W?'Ch case
the M5 C‘?‘?’efé dgr b&thaé peBY, fe! rhet!/vg 6;5&58?' ﬁ?ﬂ& hale GRT& ?rsoﬁw'ée&}h%f:y (and

not explicit I'ndi cate as a not al Wed cel candi date for
resel ect |QVﬁrth[‘3¢I@88‘}l0m@fdh¢ M$naal situations can arise |n Whl ch M5 100 or MS

110B & ecgst rsﬁon%ﬁ ﬂe!;ig%@nst'fé?r‘{@d’ fis kit VB éb‘?e?R{T‘é‘étoﬁgrﬂéuél;?'d%%m%hﬁ?é?{ ﬁzb' em of

bei ng co i ned S at ast two Taspect rst’ aspect e MSis

bei ng seraltethpbjo WeGERANI UF5RANt tekh %HERAN (2 0 trmx\mletlanﬁmaheobbesafﬁreemf

E- UTRAN 0 ve

whet her trb % L?{éetlﬁ %tg At&ﬂ ﬁ? Fgé\@rgt %ngfﬁ desg?n 3P§021(lt:r§ln \?earts[\ﬁgcg\kmgnm e the

M5 has sémm:bmlcélbto éﬁdﬂﬁRAMdrjelogdiﬂyoaM%Mdtautmbmowﬁy%emhds M\I‘:eU§RM basi s

for deter nln whet.h t to an Preferabl%liz_for
0]

| 1],
bot 1 e peRI R HHRRSPHL i BRR BN RS PRAGEEY | Boss el SRR over
t he bl@ha\UTRArgfcen may Wbt b¢ 8aBable\Wi | e a consér ai n](cad VB m ght be able to
aut onono et.erm ne en to atte t ent | n ect to an
B oman daegorF e Reltent PR o Mo e e R M ot TR S el A i ghe
desire the @om@fmede%@@uﬂ@fall;pqné rePhboaiireentd/psoiad farhthegvi$ rmoahiggcsl | to
anot her . égnall t hat autonormusl se r@ﬂg&wf or E-UTRAN cells

may undeéi” 5%? cﬂrﬁ"yﬁc“i@é Hamrd o iBeRdy O”Sa‘?rt te RECRREs her e

an EUTRANa6glid prd¥dured dbseriBé¥@hbalin. er:or{e%%le Tﬁl@w@ r%a?arerf&hsgm QRiFRRS OVi des
enbodi nents for allowing a M5 to overcone being constrained. Specifically,

t he éﬁbocﬁeﬁr@hﬂ%thsr'\é\?r.ra%el\f%rpecrmssws tseﬁttfsmphi%eeatm/ @AYiErdERAY ftﬁqUGn%e& ed
attenpt tQ)l dg&hhLivenPe OIS EerEorWMb&@é Eéar@l‘?ﬁ%éjM@greEé’Ivé/éiﬁérﬂh%%mn

procedures descri bed herein. exanpl e, the M5 may rforman undirected
sear ch i fto@Hempsta @@@HfV@sSH@éIﬂmEs@TBANtf@eC&lGD@Wpf celp Ad@h@neﬂly BaMEIBRAN

fr equenCébe%mqeé lsubgéct RhDREN Bsdectoleuh TEeAR TRFk80R! ' BEHRdsiSEabech 1 f

the M5 receives permssion
conducting an undirected or directed search and permission for cell reselection may be

20  provided according to a number of different techniques, described below. As defined
above, the term “undirected searching” refers to a MS wirelessly searching for a
resource of a network, or for a particular access node or base station, without having
received any prior identification or knowledge of the existence of such a network,
access node, or base station by means of a neighbour cell list specified primarily for the

25 indicating the presence of such network, access node, or base station.

[0091] The term “directed searching” refers to a MS wirelessly searching for a
resource of a network, or for a particular access node or base station, having received
some identification or knowledge of the existence of such a network, access node, or
base station by means of one or more unused GERAN/UTRAN cell identities which the

30  MS and the network have associated with one or more E-UTRAN frequencies or cell
identities, however this knowledge of the existence of such a network, access node, or
base station is not received via a neighbour cell list specified primarily for the indicating
the presence of such network, access node, or base station.

[0092] Permission To Perform Undirected or Directed Searching:

11



to attenpt to identify a specific E-UTRAN frequency or cell. Additionally,
the M5 may perform a subsequent cell resel ection upon receiving permssion.
Per mi ssi omof2oro/eossducti ng an undirected or directed seaPCh/Gno10p0065)SSsi on
for cell reselection nmay be provided according to a nunber of different

t echni ques, descri bed bel ow. As defined above, the term "undirected
searching"” refers to a MS wirelessly searching for a resource of a network,
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20  direct) the MS in performing the search.
[0095] Another example of a rule is that permission to perform undirected or directed
searching may be signaled by a GERAN cell. A release-8 or newer GERAN cell in
which a MS has been previously camped, or in which the MS is currently camped, may
explicitly signal that the MS is allowed to perform an undirected or directed search. This
25 indication may include an indication which does not require release-8 or later
functionality associated with the E-UTRAN interworking in the GERAN cell. For
example, the GERAN BSS (such as GERAN/UTRAN access node 106) may provide a
cell identity that references a GERAN cell that does not actually exist. This cell identity
is known to the MS to correspond to one or more E-UTRAN frequencies. Thus, the MS
30  knows that the MS may be within coverage of one or more E-UTRAN cells, and that the
MS may perform undirected or directed searching. When used by a release-8 or newer
GERAN BSS, this indication may allow the MS to distinguish between the case where

there may be E-UTRAN coverage in the neighbourhood, but the BSS has not been
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[0094] An exanple of a rule mght be that perm ssion to performundirected
or directed searching nmay be signaled by a previous serving E-UTRAN cell.
In this cseep@m785UTRAN cell in which a M5 has been prec¢raushy/oessped may
explicitly signal that the MSis permtted to performundirected searching
when the M5 is constrai ned. The E-UTRAN cell nmay al so indicate one or nore
E- UTRAN frequencies to assist (i.e. direct) the M5 in performng the

sear ch. [c%ﬁﬁgﬁ]red\rﬂ&tnlaﬁémﬂﬁ@m@mﬁnoﬁ éMi ehd éaéeh@/herféet'hﬁ‘ |§§$¢§cém%@%@r g m
undi rected or directed search |n§ % be signal ed by a GERAN cel

r el ease- 8ndigatp evplicitigtirdherelis ng cavavehwsthe agighbewbeesis| y canped, or
i n whi ch ibhgsM5 v %tﬁ&nbkgm@@m@% rﬂ@ylsegﬁlt'&rﬁwlis\éloﬁ' W?e{ﬁﬁﬂﬁt ditddeedVB Iys

al | oned to performan undi rected or direct search. Thi cation
i ncl ude &eaichifige ataly obe vindiedted das o tCERYPNMUTRAN |asgess gode 108t eending a

f .
For _esaml & AT EEE GURRGH ORoERemes sl AR ARG TS sadk i o e
provi de adaydity thatleerfenenyes hatERANesad rbatsdeesCERAN Y [extshée.gdaeb-UidRANCct ual | y
X S ThAGEL AERA: bfichS ki, bt DELD o0 £ OLL ARRARCEAREONE gl o e

E- UTRAN frequenC| es. nows I'n cover age
of one omappirg BiddTRAdh olethined imadnariretr debaibkB tmmv péin feﬂpmumdnamnmgadf or

di rected hi ng. b ase- 8 or r RAN BS th|

nar ont ) o OTRAN Ao ARER 18 - Br RN FRFu dheiiie ot ns oL g™ B e rray
be E-10TRANrmiRvienageeifornt be unédiregidabsedncghertidgbion I‘retI’BSSrrh@S on®@br more cell
beenconfi, dtotransmt ¢ i nf ti nd. t ase wher, SSis
confi gur & ”ct'ﬁe? ﬁ'&ﬁtc@? e@ﬁ?plqgc@} eﬁﬁgﬁatt ﬁ%rr@? aémf‘?g Féﬁlg cogel‘ﬁ in the
nei ghbourifnesive [HHFENs” K&fat &ﬂgﬁthﬁ)ﬁ beXadee t@fona drUh@eIEUtTF@H\I fPeduBnsREON to
performdirected searc may be indicated t he GERAN UTRAN aé e, s node

106 sendith maypPXEIGer QfEK'E' dRfAREE I BHPRR On%%r?&@ an gndirpetagsatierppido

i ndi cat esynac cﬁ*FdAN @&Md fe¥elbbtadn ERITRANIEAS orbdRRAN cel | that does not
actual |l y exi st "E- UTRAN ndi cati ve" ARFCN), which the M5 woul d

i dentliSf y [8@97n l@qgli Jrgteerte@mREn'a fUH rAehRISHICAJC PAFIPhRIYIGSISSIRCATINY i n a
manner desqr hbegsRebP¥eNEdiBd hBSRRS IpréBolBRPRIBIe® by Fid IBANdrdbapld, e ARFCN

to E- UTRAN frequencies. In another enbodi'nent of fperm ssion to perform an
undi r ect édS seay diRve prierirysy gaceived KKedicatemh pfioriydnfermatipne whish| intlgees it i es

that ref %’r%ﬂ@efo@wlﬁgchlsf% tlf'@t'rl?‘l@l '?r%tqué'r%é%l ! Exé?’ﬁbl%é df€aSdicated n%rlorlty . UTRAN

"E- UTRAN'n ative A m ght' not be mapped to one or
f r equenciigfermdgion mayybe fwnéadsw dausﬁeﬂt b inpdGIf 9§ 4heoQ ersionduficd. Based

undi rz%ct %qu @ﬁst ﬁ'%)rtmattifgn,i %%nﬁ/lisf X]ay determine whether or not the MS is permitted to
attempt to identify E-UTRAN cells.
[0098] Another example of a rule is that permission to perform undirected searching
may be based on the use of a CS fallback procedure. In this example, the MS performs
undirected searches for E-UTRAN cells in any case where the MS has terminated a
25  voice call or other CS domain service which was initiated by means of a CS fallback
procedure. Generally, this rule may be used where the original change of radio access
technology (RAT) was specifically for the purpose of using CS domain services.
[0099] Yet another example of a rule is that permission to perform undirected
searching may be based on mobility and/or cell changes. In this case, the MS
30 determines whether to perform undirected searching based on the number of cell
changes since the MS was last served by an E-UTRAN cell. For example, the MS may
perform undirected searching only if the MS is currently being served by the same cell
that served the MS when the MS first left E-UTRAN service. Alternatively, the MS may

perform undirected searching only if the MS remains within the same location area or
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an E-UTRAN cell, to reselect an E-UTRAN cell, or both. [0097] In still

anot her exanple of a rule, perm ssion to performundirected searching may
be based wo 2dmdi2essed priorities previously received byPCHaAYH0/000650
exanple, the M5 nmay have previously received dedicated priority information
whi ch includes a priority for one or nore E-UTRAN frequenci es. Exanpl es of
dedicated priority informati on may be found in sub-clause 12.50 in 3GPP TS

44.060 V%L-?ur@naréa%s%eﬁatﬁ@dﬂ@m.tmy$eﬂ R o isBRicet h@temt.vag fetas mae
whet her or not the M5 is permtted to attenpt to identif UTRAN cel | s.

[0098] ArstTREP U@sw@ﬁsep% searching @nly if e M repeaing withinhe éarps@rFrwl}haﬁrvarbct ed
sear chi nghc—ﬂWSNB ?f ot HEEGTR}?]@ L56cOf A@teﬁ;éhf/éWH@%S% EQH% uh@rddics

exanpl e undirected sea es for E-UT S I n any case
where t h@em;hrms)nﬂxelf hierdb dds anavei @dredaterngnedian déwearsnerober ot GIRAN eellsahi ch

was i ni t's%c%qu/Yed@?E%ﬁiAl@s% ikal I back procedure. Generally, this rule my

be used where th riginal ange of radi o access technol ogy (RAT) was
speci fi cd00100f orintstié gpotheoswampleusi aguleSs dbatpernisian teperf¢ro000dirertsd

anot her I t. Ssd er :

sear chi ngs)érgfa%h@ rg%%\s ed&la Sgd r??)]b'ﬁllﬁ‘lgt %F' 'or%lhge elttvg%rﬁacr?énce}ém#mng% h/ﬁg%%gghee

MS det er mﬂﬁemaymmrfmm IUOdl[IE]téCbI’SEBwhdlgl’ byt mdase aif chomgcedeas estratomt KN'A&a)mber
of cell chan cel | Fpor

N
arml o, TREHE NS Sehpid R AaRrbE iny Pl St 5Pk S RS
curr et | yaxbmpmg dslﬁmg'edrobyng bmasmt@ew\u; baiceswbyedcmdiga aha whkite (U VS

first left E-UT erv ernatively, the M5 nyy for irected
Sear chi ng "By SO s G & Hin SR OB SP GiAbs O r Bl OV i | g
area as Wiendd Q@leﬁal @attalt@{HeM\AS@iét pErrhﬂ'ﬁAbll\ﬁ@[d/ﬂ)é?&erAlrﬁﬁéﬂ@@ s¥&thingt he M5
may performundlrec ar chi ng P’ if the M5 remains within the same

PLM as WARH ﬂhe‘\']deSH‘P'ﬂeﬁaﬁxlaV‘pl'eeP aptuler el eSS Ionalor B Yad SﬁCt‘%Ohe VB

may perf QB MeF behreRdsL Bty BdlKionfngt dreduMag e r-RVAHuIRELAeE g1 ned
(or fewer) nunber of RAN cel | s since IeaV| ng an E- UTRAN servi ce. [00100]

In sthdl | emRadifeenteraimpisionoio Reromeindyeethasepiehinnds sored t thelidrefihagndl rect ed
sear chi ngnhaB8 esiRpLEth %@&ﬁeﬁhﬁﬂ%‘r& B%he NS TGk PRFkisGORT4Y HeAlet By et her

the M5 may perform'undi rect ed searching by means of non-access stratum

(NAS) si @raratergluriNgSravisiering. oy may kfegrmbeigated torhedVdetaapveria-ar (@Epkct to
Fi 6.,
lgure 'G_Qfesengmé e[he[_ifgrh%gloﬂ %Oélétlv@gtlﬂerbl ne%ﬂat tcgjcﬁmf‘l%s cﬁjﬁ]gs@}brneto

tracki ng &rea upda procedure proce or sone
ot her useedbrnn bediNag;d saaech@Ny. may

20  [00102] In yet another embodiment, permission to perform undirected searching may
be defined by user preference, or may be user-initiated. In this case, the MS
determines whether to perform undirected searching based on one or more inputs by
the user. The user-defined rule or rules to perform undirected searching can be further
refined according to time, geographical location, operator input, application(s) in use,

25  other factors, or combinations thereof.

[00103] In another embodiment, permission to perform undirected searching may be
based on voice service availability in E-UTRAN. In this case, the MS may take into
account the success or failure of previous attempts to perform a combined attach
procedure in an EPS. For example, the MS may not perform an undirected search in

30 the case where the MS failed its most recent attempt to perform the combined attach
procedure in EPS (which is a prerequisite for the CS fallback procedure). On the other
hand, the MS may perform undirected searching if the most recent combined attach

procedure was successful.
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provi de additional data to the M5 that permts the M5 to performundirected
searching. [00101] An additional exanple of a rule is that permssion to
per f or m uwoizne¢Resssear chi ng nmay be provi ded duri ng proecCsiandrgoaisoduri ng
over-the-air updates. In this enbodi nent, perm ssion to performundirected
searching is stored in the M5, either in the USIM SIM or in sone other
menory of the MS. This perm ssion may be set by the operator during

provi si onpg4bha] Ofin BB aRRh&EEMBEHIGa € PelnsdifietdMieritnd MeREctbA8adtiching GTAY
updates. Once'the permi ssion is active, the M5 subsequently has perm ssion

to perfom® b e ide/ b erefagnoe Godop]the mupeert h dhaser fealvserd inviiter M
per m ssi Qi tﬂérﬁé}@mwnthtﬁfst ggsesqgéclpﬁnﬁl](@@yac@&rqe&' ﬂé’dca% b| €hnd/or

preference e user-lnltlate ) I's case, the rmnes
whet her tnﬁefp@nf:@rfqﬁlmh@ﬂnge@@oseww&whllmsmw an EJHERAN nm/@rkuusmtl&z’l%y t he

user. sTh% ﬁa“r‘r drﬁéér{“s éé‘r—@ 65 EiIl¥aER). L orREGRINANE! LRE Epefér@a&c@d?.ﬂ/ca” be
ey agh i o

further | ne accordi ng t tine, ogr ap ocatl on, operator I'nput,
appl i cat mpé@? df niniteéng (yohercornanurmal,ondwy oeabs watGIrSs m:ayepretﬁ‘r to[remwe] I n

anot her L [ t i rected [ based
on vor co BRPoloE" 2\ GERAR BP b (PG HRAN 1R | RehECeS S M TR B

i nt o accagenbrrh hmdﬂadeemamhlrfgal | Alteenadifzelpr avMSuwhm;htlernawbleoofpé\ﬂSommea

conbi ned attach%aﬁroce ure For the M5 may not perform an

- > in %ajﬁEPd L exanpl e,
undi r ect S8TEELVEAION PRV ReToNd dngieiied $¢ACHRYf ai l ed its nost recent attenpt
t o penf orjo0td don‘ombedoatcbr&maratransesﬂmle bentakBH iftataocbuntswizerpp@f@mingi t e

for the CS fallback d . t he ot her hand NS
undi 1 ect BUEHFERFNGRTT e ABLPTPATLoce U Mo ah i 1P D Db G ERARG
successf uleqLO0dilision dipldx (FRTOtHeHs eMBeHMESL36. fEr i SsudR0! and &fd mIm

undi rected searchi ng n | M5/ CSFB pref.erence. and/ or. t he support
of these MR;PYRROE mH“'P'ﬁeoﬁ%atgﬁdgg‘} ORA]QaWe?t \%rwﬁe?tﬁdteﬁlué‘dt‘f%@%d AIRBPIMS t akes

account Gderititys Eitﬁ{m \‘rb%%arﬁ;f&/rﬁé M;ﬂcﬁﬁ/@l@ﬁteﬂﬂffe'aﬂUtlr'lc?éésIégse‘ﬂ%bFé%tl&%M ces
whi l e served an E- N net wor k usi (gpl M5 "and by neans of CSFB (CS

fal | bac k)resqteﬁhoe%m@p|\éhthla ane-MNi bRrqriEpe a figed F!éméﬁ'l o apgprilbpE-Bi RAN
initiati %nagbpﬁ.tﬁaﬁWﬂaﬁﬁérb%owspf&%m? 9% |§§&&A€ayheoﬁ&ﬁ@ér dravAiRipRl B canped

on a GERAN or other non-E-UT his case, the M5 may not perform

undi r ect &l RAM rfesgupgciesalst initest. | VBpsgeforg, rvsth@mam w@er@aﬁ@b% opfservivl 9@l ce
conmmuni caf i g/nfrémyE Pﬁﬁ/@«f g H.’Pé’dt&?%ﬁﬁﬁe Sr%%&rl?' fr&cg%gék 6 HPEMad e

consi derati1ons shoul d be taken i1 nto account orm ng
limited, for example to those indicated by the corresponding mobility command or the

20  system information transmitted from the E-UTRAN cell which served the MS before the
serving cell change. For example, a MobilityfromEUTRANCommand message can be
extended to include a set of E-UTRA frequencies. The MS stores and uses them for
attempting to identify E-UTRAN cells. The MS may use the stored E-UTRAN
frequencies received in the System Information Block Type 5 for the undirected or

25  directed searches. The MS may store and use the E-UTRA frequencies in the existing
ldleModeMobilityControlinfo IE (information element) indicated by the RRC Connection
Release message for the undirected or directed searches.

[00106] In the particular case of a CSFB procedure, in some CSFB situations, there
may be a call back immediately after the termination of the original CSFB call. In order

30 to avoid rapidly alternating between E-UTRAN and the CS-supporting RATSs, a timer
may be started by the MS (whether it is indicated or not by the network is optional). The
timer starts upon completion of a CSFB call. The MS may wait for the timer to expire
before performing undirected or directed searching and/or reselection to an E-UTRAN

cell.
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undi rected searches. In an enbodi ment, because the nunber of operating

E- UTRAN frequency division duplex (FDD) bands in 3GPP TS 36. 101 is about

20, and twe 2M®/megsssupport nultiple operating E- UTRA bamrd$/CAamomoeEst ri ct ed
undirected attenpt to identify E-UTRAN frequencies nay inpact MS battery
life and increase cell selection or reselection time. Wthin a PLMN, there
could be a fixed nunber of operating E-UTRAN bands or within a certain area

correspongs{uy T%t Qn %dbméﬁal@m%ﬁneﬁtb%etﬁmrss@h t@\saﬁb@bhﬁd.l?éé?m direeenci es

is limted. erefore, in the case where change of serving cell away from
E- UTRAN issaghingchay b%ylptjﬁéd Rechpided qviee timee difevirdadad pey r@%%ﬁrbmampamﬂ@

limted, Jihnd AR Rolvind MRSEHINES CRLRRIEMed gﬁ?ui:éhrtéc? adi A Rl %éléry

command or the systeminformation transmtte rom-t E— UTRAN cel | whi ch
served t He prEoe Lodieedatert ok diredter sexthing mzaygles CIIaﬂgeémarﬁﬂVéomaof message

I\E/?BIT:?:&tf fld %@r@?‘mm{bﬁ%@%&&% GRMoPEmE e’bﬂqﬁ'ﬂa&&s‘t DGhHIRt Br Fnlig% atify

requenci es stores and uses t or at'tenpting
E- UTRAN @eirt ssigriffieg MB:ssage.usiay thiee updaied dicEatUTRAN ﬁmuhﬂnbll@é\lllaec@)i D8 in

t he Syst I r t andj of. dj.

searc hes?&f’w% Me%{‘ @g&é}@(@agdg% %gveé-tﬁﬁllfﬁn&r étﬁgéﬁg?re@ei énIF ? ﬁtg?ag')? |a|st i ng

| dl el\/bdehztndnnstmmw@mptjatelsl yf thel Bpgratulror Pts @s mmmconﬂgn[ﬁtloaﬂ; etamye, tdre RRC
Connecti an ease for the ir ed o rec ear ¢ 00106]
Tt he. paPplae ey eUS B ki e R L e o T R LG esd (e o
may b® a readify bnamlpdau@n*edwamel MSafcbadudih airidectetadri dinecdéd tdearabiriggi Medle CSFB
call. In order. tg avo rapidly alt rnatln et ween E-UTRAN and.th

G5 supporErgeRATe PeRom HER e e GERRHF By ich B EPs HFGERERY onated

i ndi cat edropi artreByoridivgy PLITWIXN of salzcmftm ommak)perrhReioh i toBerfsind UhSirdtisNor
conpletion of a CSFB call. The it for the timer to expire before
per f or ni AYegisdiseRENEd RRY kg F@%ﬁt%p@éﬁl‘@ Y'ng and/ or reselection to an

E- UTRAN g66108] 0GH7dmbadiadaist hied aonfmNste MRBEiSing t BeRRESDS b Perfolm Ry f or m
undi r ect ed or ‘directed searching may be quat ed or changed over tine. An

updatléd peFipged sRAIFRY(OE ﬁalﬁg@w@étcﬂﬁéﬁn%ﬁm eIPWh wthenBrmicd figkh ddantibing
undi rect efaRfctdisfic et 8o £ tird RATPETHE %ﬁﬂdORAfr%Qg%EOJ BERIN " erHeeflsOr

directed searching may be changed in any form of nessage fromthe network
to the M¥lensiing elpraeierisiotis lEsadiaed witha beesadddentifyingirharaelstisticoysegdhnt t o

point sign P&fu%?ﬁ{%%g(ﬁmgzﬂﬁr%a;}’g? gg%até‘?ﬂAKl')aTﬁ@ MR RR UM G bhdeance)

DM ( Devi ce nagenment) ] ect st over the air or other over the air
or manualwharehs iMiihgnugddfbscdygradee appethat brRANagesasodetsaodk an E-

conf i Gur 35300 itRAAIE ARREN in its GERAN NCL. The case of a MS on a GERAN cell with
the E-UTRAN indicative ARFCN in its GERAN NCL may be described by providing that
the third RAT (such as a UTRAN) is the same as a second RAT (such as a GERAN).
[00109] Permission To Perform Reselection:
[00110] The embodiments described above provide illustrative rules and policies for a
25 MS to perform undirected or directed searching. However, in addition, rules or policies
may be provided on which the MS bases a determination whether to report
measurements of E-UTRAN cells(s) and/or to perform reselection to an E-UTRAN cell
discovered while the MS is constrained. Permission(s) to reselect an E-UTRAN cell
may be either the same as, or independent of, the permission(s) to the MS to conduct
30 anundirected or directed search, or may be combinations thereof. The signaling for the
two types of permission may use the same or different signaling rules, or combinations
thereof. Either type of permission may be changed or may vary over time, or may be

static.
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operator may enable or disable undirected or directed searching in the M5
or otherwi se nodify or update how the Ms conducts undirected or directed
sear chi ngvOThe/pewri ssion to perform undirected or di reeCeEdAReBVOESNg MaY
be dedicatedly signaled froma correspondi ng E-UTRAN or GERAN. The

perm ssion to performundirected or directed searching may be updated
periodically. [00108] The enbodi nents al so contenpl ate receiving a

perm ssi qo41A] p%‘r %h@o@ﬂwéﬁﬁ@bvh%ﬁtr@f@r ﬁﬁﬁﬂu@!ﬁt Jn@ror$@é§ﬁéhé?ﬁitte@§y a%%rtaed
below) in the form of first identi characteristic of a cel a

third RABUCITRdes maydnqt@ateﬁw e r@ﬁmd%wn@ orifqrigr arp saful ﬂmeﬁlglred For
har act d
charact erdy ?Fn'pﬁa '\Aﬁth%érz%"dt ﬁmﬁﬁrgﬁfn‘éfbﬁ% o°f9(F|8%‘Bobé’%%mﬁlléty‘&lé‘sh%%g&%dﬁq?} b use

by cells o firs be an E- his e _
descri besilr’@hf@dcsag@hmet’r@ Rregowsserging reeUTREN I@m@%@% reseieftiohés RETRAK¢ACCcess

 GeraN QYR RN MR i BT bES (R S, e RefE® sl "
descri bedtrepgtpy ofargi with the samelrentenifredudRay. FouembadimentSTIRAB) allev a S kane as
a SeCO”dﬂ%arEmQ Mﬁgn@rﬁ @& R n[{%oéﬂ% u%séélf”\plom%e%a S ?r’%?'a%c“ on-

[00110] PRENLS descri Bed “above provide tlluastrative rules and
policies dndrrecﬂedi/féttbmppm fotezntrﬁyLEHUijm edllsoopatatirer be dnsear mhienfjequdomieser , i n

addi tion,_ rules.or vi ded n whi M5 bases

ot o m et SR BhnE R s Pre ol migsBhe b Shie Bt B RAMRBREE oy or 10
per f aom rseaehggtdrohe h‘r@qﬁéhoﬁdﬂﬂ%hb@t&é&ermy@bwee@dr wdaidl B-UTRANVERIIL S

constrai erm SSi gQn to. r | ect a E- UTRAN be either, the
Come net Mf112] G an cnteohert e WIS el BD 25 o Gerasl o oBS AELEHS &

undi r ect efe exerfiplaBOURE dBeETRA, atRle IR rEgHeeOBIEiINNG whbiiee @f perfdi® an
signaling for thetwot[:%es of perm ssion the sane or different

si gnal i ng"Alisded opAIredRbiSRET on'sCTRIBREYTS. Of ?‘ﬁ’eﬁ%@ﬁ@yo?r Y R sPoeray be

changed QpniEBys ¥R uSdElo ddtEnin® WhBl¥r REp&Tai tndireOdd ot birE&Ed 8EheAingENt S
which refer to indications or rules transmtted by a network, such rules

may ilidi dtctionplht (bR erespedtive endigatiedi BRAIISIINSt BayacmmaySet e e Famai red.
For —examp&erthbibss, ' SHRSCTuIED AMBENAdd O Bfonel orthﬁce%m%t.s%qg%@ff&mr B&ps for

undirected or directed searchirng, the previous serving cell mght indicate
t hat reseperiedtion. is permitted towards that cell if and onIy if it is the

best (e. g 4R ?ﬁott ngr‘%gbduFr%%‘?' Wc%l&f% Ee%ﬁgg&éw ré’Jee%Jﬂéfn"Hwéh gdhre sane

center freque cy. rments l'ow a fo per or'm aut bnomous
resel ect ippevides! inthe-deTeraed Ed) TRAN lvell MEbyrthe grigifadiEr BRAN cell. For example,

20  a flag, bit token or other indicator may be set in broadcast information provided in an E-
UTRAN cell. This flag, bit token or other indicator indicates to the MS that it has
permission to reselect the corresponding E-UTRAN cell. In another embodiment, the
flag/bit token/indicator may be signaled point to point (over the air) to the MS.

[00114] In 3GPP TS 36.331, mobility from E-UTRAN is described in section 5.4.3.

25  The mobility procedure covers both handover and cell change order (CCO). For a
handover, the MobilityFromEUTRACommand message includes radio resources that
have been allocated for the MS in the target cell. The CCO is used for GERAN only.
The MobilityFromEUTRACommand message may include system information for the
target cell. To indicate support for autonomous cell reselection back to E-UTRAN for

30 the MS, a new parameter may be introduced in the MobilityFromEUTRACommand
message. This parameter may allow the MS to perform cell reselection to E-UTRAN
after ending a CSFB session in GERAN. Thus, the MobilityFromEUTRACommand may
be used to command handover or a cell change from E-UTRAN to another RAT (3GPP

or non-3GPP). In this command a field may be added, for example, as part of the
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undirected attenpt to identify E-UTRAN cells operating on one or nore
frequenci es, based on frequencies previously neasured or stored while in

E- UTRAN cwoentge7436r by searching on the frequency of treTraabdiormeEnt |y
observed or used E-UTRAN cell. [00112] In an enbodi ment, the M5 may perform
resel ection based on one or nore of the exenplary rules described above
wWith respect to determ ning whether to performan undirected or directed

sear ch. G@éﬁé‘a@é‘tééaﬂén&—:f if htﬁéefoFrH' 86 N@t)SRé%reléEWIo%H BRUMERSE® @Se! hose
used to determ ne whet her tocfer orm undi rected or directed searc

Addi t i ondfonyTgtealOteBlestONEGMdi eaeePDer s sidaRasgipchilonay” mcaﬁﬁ.sgt he
sarre. Ne‘(/@ffettﬁ't‘?lo?ﬁ%t R i |§rperrrH'tt%? IBYitdA® §|9e§% 88 Rk k& ECGTRARALAS tO

perform ce resel ection. [00113] In anot odi nent, perm ssion to

per f or m de¢ MoiEe/S& erssioprin e tabget RAS isdenmigted hrdet BdAN nELQUFMM@diéIISI or by
the 0r5| g'r@@h nEEM%Mdgglitheﬁ%gi%@r%b%ell Qs%t@rg mfgfrﬁ Eﬂ@@raﬂgm%&we el l .

i ndi cat or e set In roa or mat I’OVI 1IN an
This fl agmotbletstat@knen thoat cetl hdfr’ Ath@dReﬁlentAliquwdcmtﬂse ttiert the WB rodaperifarmhas

per m ssi C%?sék%yoﬁ% erP}A'Rf ok > 8@%&%%&%@2&" I?s rJamTét'E:eﬂBR{yh?r{e -

enbodi nmen en/|n I cator
(over thenaj pgridro rtelselemn ¢r0Q i tid M h3GRB dF&n@@d 3a|1nng mjlbsmaet (yorﬁmleing UTRAN

is described in. secti on The 0oC 8 SQVers bat h handover
o cor 1 B ebRed bRt B RAN OGRS ol Ao e RE B e R e e
message mmshu@e&tpaamﬂ1mssbumﬂﬁstmhaufﬁaMecbmen allocated for the MSin the
t ar get c CCO is, used, f RAN onl The, Mobi | i t yFr onEUTRAConmand
s ege sl Ta et 2)SEn EearIET BATTSIo: e e ot b F O Tt Bt o
support fsvidat BPEXBURY @@Illref,ee@@baqbie@mmgpé@ne& bHBANtdrer THe eMBiingd new

par amet er be introduced in t Mobi |1t yFronEUTRACommand, nessage. This
par amet er’ e?f-?éé@ 9N INYGS {9 e tign Bb?ﬁbr'?ﬁ%éﬁ"s IRY EFOAE kv Il IgTaRARIIGYS: er

endi ng a feRirReteRS@EONBARP FERAN 08 Naksion B0 Mahthidy EeBTESSHRAGPWIRAMARY be

used to conmand handover or a cell change from E- UTRAN to anot her T (3GPP

or ndA- 3dePybtaingd ERlYsfrem thrasarving SERANes) that was egaradse %‘Qa@?@lf'@ureﬁgobart of
thenessaggiss %gs%ce lhnthtéﬂémfbea.me@ﬁ iHAUlE 'B%ﬁsﬂn%cfcéhlreg@gcnon

(true, fronig l'y.fal'se) OPTI'ON - need OP. The "Auto- Reselect Al'l owed"
i ndi cat eéDamfé@tﬁ@r ibravaisble, her Wnﬁspﬁ@éi@ffh@@ e@ramem amdh® uzdsg wégr@l g back

EUTRaN el aas: e ERuRes By Sha el (F | AUBEbact untrd, RETPH Ehe
cell's sy@tn”eriﬁ -UnRONnist caniratied.t suohsas thyelartdoveer by cell change order, these
20  parameters may be provided by the E-UTRAN cell in the mobility command. In this
case, the mobility command could also include the parameters to permit a priority-
based reselection algorithm to be carried out in cases where the MS is served by a
GERAN cell that does not transmit the desired parameters. For example,
MobilityFromEUTRANCommand may indicate a set of E-UTRAN frequencies and
25  possibly their priorities for the directed searches. The MS searches and camps on an
E-UTRAN cell on the frequencies whose quality is better than a predefined value or a
value indicated by the E-UTRAN cell when the voice/CS session in the GERAN or
UTRAN cell is completed.
[00116] In still another embodiment, permission to perform cell reselection may be
30 provided by some other mechanism or process. For example, the MS may only select
the most recent E-UTRAN cell on which the MS was camped. The MS may also select
a cell which operates on the same frequency as that used by the E-UTRAN cell on

which it was most recently camped. Other techniques could be used as well.
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nobile station in that cell. If "Auto-ReselectAllowed" is true, then the M5
may performreselection to E-UTRAN cells. If "Auto-ReselectAllowed" is
fromrgt CeawbD@nioy127438e MS may performresel ection only if PCimaAvBolvasssnot
changed serving cell since conpleting the nmobility fromthe E-UTRAN
procedure. If "Auto-ReselectAllowed" is false, then the M5 may not perform
reselection to the E-UTRAN cells. [00115] In yet another enbodi nent,

per m ssi qio 1] PAILAIY aeMs iESEdrfnt A8 FBYIcBC aR ENJTHRN i exdseti BY el |
resel ection rules using specified paranmeters. The existing reselection

rul es forndigdiendiom be arginel ErtRAMNY eell aiky iImelgmented afeloliensl AliRjdeayindsar i ous
par amet erq(-8Re REHE gﬁ_%uéﬁtr%%rvrﬁﬁéé ?’cﬂlo@jrﬁ- 9 ek ?r%cﬁdlﬁe,% MS O, of
only fromt g ell 1t

whi ch may be obtal ne fromthe servi GERAN ¢ that was upgraded
and conf iaemet t¢ ddentibi, ngutifpigeetifierh resslest @mbBd TRAN cell He allavese it dprie cel |

resel gct ia%Bor’dﬁ{'thS tﬁé‘g%-F@@sre?é%@W%d l|i£ﬁncﬂYo%b'iﬁme%o&ﬁtﬁ&ﬂEuﬁhﬁt%ﬁLrﬁ

parameters 1 n he case where araneters are not ransmitte y the
servi ng aed¢dsage (saehiGRRAIS 3hed . tlhe N&Imaycidmgdorim enchEa tERRANLIOE wibintar ol | ed,

h ) d I h L .
ot ovi ded 15 U1iks SEER el o SRR Bl BEyng B Be TR of R 1
nobi | i ty seoonthtirde cauchdhsad sumberadf sdeortdseif ffar catietay an emem@noy tala Thus, in
s servediy o ERREATE TR Gb0viediS BrBRer s triebeed P e 0.
For exanlet of MiiladtIRATY, WrendmJ/THRANSOlE mehynisy députident @ a tyet ofafenfed A

frequenci es adggﬁggﬁ%i bly their priorities for the directed searches. The M
sear ches &A% HaSHCEIVABAN cel | on the frequenci es whose quality is

bet t er t ljaon 18] priedabineedxaaplee ainsS anyabtiemptndi ieaitid ahE-UMTRAK: tHIRAN el |
when the voice/CS session in or UTRAN cell_is cogl et ed. 500116]

h RAN
In still RHIEDr reskisobithatngel {Be’“(raorn%zléiTBﬁNt YepayeBient Faramelese SELEH SN Sy be

provi ded By R S REtaes RANKS B) uaﬂir%@é%ﬁe%?rthgmu%mérhanf&ﬁngﬁéh only
sel ect the nost recent E-UTRAN cell on which_the M5 was canped. The M5 may

al so el évessageent oppPEmoapeltae édlowingranplys dimkhe FddliRANCadoumrlen 8i8d by the
E- UTRAN qgld trQmHie & {He A QRN 6 S YIBRH médsB8E iddREeY Maeshecoul d
be used as well .!00117] Allowng a Mstoidentify and Tesel ect an E- UTRAN
cel | basebseiceant iedFCAiRON Weastremento Phgineiers BSIUTRAN does| nateechesarily

For 1 owi nd g8 R obpe it PRy EOTRAR AL Hiefm b TbiucldTicd ERTE N 177
i denti f i edpwnestet bist faget iEpATRANe cwidodinherds ) givede tomdpee 88FCNs in the GSM
20 Neighbour Cell lists corresponds to one or more E-UTRAN frequencies (EARFCNSs); 3)
One or more ARFCNSs in the GSM Neighbour Cell lists explicitly confers permission to
search and (if identified) reselect an E-UTRAN cell; or 4) [Non-CSFB case] the most
recent serving cell before the current serving cell was an E-UTRAN cell and the system
information [or other point-to-point information] transmitted in that cell indicated that
25  such reselection is permitted.
[00119] The MS may receive an E-UTRAN configuration status field. This field
indicates the configuration status of the E-UTRAN neighbour cell list. For example, if set
to “1,” this field indicates that the absence of the E-UTRAN Measurement Parameters
structure indicates the absence of neighbouring E-UTRAN cells. If set to “0,” the
30 absence of the E-UTRAN Measurement Parameters structure does not necessarily
indicate the absence of neighbouring E-UTRAN cells.
[00120] The ARFCN to EARFCN mapping may be implemented in the following
manner. An E-UTRAN ARFCN Mapping Description structure indicates that the
presence of specific ARFCNs in a GSM neighbour cell list (which are not used for GSM
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according to the Auto-ReselectAllowed IE included in the

Mobi |'i tyfr omEUTRACommand nessage (see 3GPP TS 36.331). The MS may not

per form swohow/mesél ection within a first time, such asPaTmMATDE000FS0
seconds, after leaving the dedicated node, or within a second time, such as
a nunber of seconds, if the call was an energency call. Thus, in an

enbodi nent, the M5 nmay be configured to delay a first tinme before

resel ectidafe)t PdichRsClRb! prabertel bf Bkighhdur MNETEH BNENG Frioke lof tthé - IRRARE
dependent on a type of service on the second RAT that was term nated.

[00118] Ifieauprsiere ideakibatbipecitner mE EARF (Y Pelrpt TRAN FERaVENSY/INGAX.E- UTRAN cel |
and (it ijgefdqfngd) Bsﬁi%blgptnérhl%itiﬁ&' !amP&%iﬁ%nE WERADI VR Uéc%‘é@'?ﬁafac{]egm?ters

structure Is feceived In any Instance o SI 2quat er ssage or t
Measur eneemplaner mat i on nmessage and one or nore of the followi ng apply: 1)

The E<UTRAN Conf i guEalf QAN MdpBleh 4Rl digrg-the System

I nformation Type 2 quater nessage I hdrcates at the absence of the E-UTRAN
Measur enent Paraneters {§tructure does not necessarily indicate the absence

of nei ghbouring E- UTRAN celuguﬁﬁ@e&g1b§ no such indication in the known art
- this facet is part of the enbodineht i; 2) One or nore ARFCNs in the GSM

Nei ghbour Cell |ists correspdrdSARBCHN®itdh 6y & (E- UTRAN frequenci es

(EARFCNs) ; 3) One or nore ARE i h i Cel I, Lists explicitly
confers perm ssion to searcﬁ1g%%*{ﬁﬁﬁwéh§§$©Eﬁégﬁﬁﬁ@%¥gﬁwsé%}E-@WRAN cel |

or 4)10[ Non- CSFB case] titeonost recent serving cell before the current
serving s,.an E- N_cell and the system, nfor ion [or ofher

o nt - £ o 161320 ABEATEY O TR SRManGiE ST BEPSBISE B Dlhsedos ALt esuch

r esfe! ect igpNmbfe GBIV ’\FF@{“S[ Q%ﬁﬂ%ff MFQN;SorZ@spoh@gab\r/‘@n@rbrFmUMUTRAN
configuration status field. is field indicates the configuration status
of the E-GFRAN®RI gALGIR cae | thei ¥E. sl nelk Kigide, EiYT %gm?t,e'fs RN £ el d
i ndi cat esndfaterhdlft réRsrRNGE by FpPRrERLTE é@gww%ig%bmn%ysnaéa@ﬁture

e

i ndi cates the absence of nei ghbouring E-UTRAN cells. If set to "0, " t
absende of its RRTESPONAAS G AT érenT NepEacaivet slgsakitianginindcefise Rest) value
necessar iy Vs U CALE A58 e AARERGRerRntaRIradeeist] ng E- UTRAN cell's. [00120] The

ARFCN to EARFCN mapping nmay be i1nplenented in the foll owing manner. An
E- UTRAN APFN] Mibitenigt DESSV repencies iica neghbaldi eallt list indhglestane ¢riesence of

Ségﬁ/gi Fic RAREENSed WirfnCY %MP&‘&BW&%&M' lig%ne,( WPinGdte A &N YS8Hed Rs
ells) 1'ndicates the presence of nei ghbour cells on one or re of the
E- UTRAN f(EAREENS),elben itltke mobflé ethtiby reayt heid the EARIRAN orighboIrRAN ISt equency
| nde&o those ARFCNSs corresponded to E-UTRAN frequencies. The E-UTRAN neighbour cell
list may apply only to a multi-RAT MS supporting E-UTRAN. One or more instances of
the Sl2quater message may provide E-UTRAN frequencies, and zero or more not
allowed physical layer cell identities for each E-UTRAN frequency. Alternatively, E-
UTRAN frequencies may be indicated by the presence of one or more GSM ARFCNSs,
25 each of which corresponds to one or more E-UTRAN frequencies. The E-UTRAN
frequencies define the E-UTRAN neighbour cell list. The E-UTRAN neighbour cell list
may contain up to 8 frequencies, possibly more. The MS behavior is not specified if the
number of E-UTRAN frequencies exceeds the MS monitoring capabilities, as defined in
3GPP TS 45.008.
30 [00124] Figure 2 is a diagram illustrating a wireless communication system, according
to an embodiment of the disclosure. Reference numerals common to Figure 2 and
Figure 1 refer to substantially similar objects. For example, Figure 2 is similar to Figure
1 in that the MS 100 is shown as possibly being in communication with both an E-
UTRAN cell 104 and a GERAN/UTRAN cell 108.
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[00121] In a particular non-limting enbodi ment, the foll ow ng code nmay be
exenpl ary: < E-UTRAN ARFCN Mappi ng Description structure > ::= {1 ARFCN :
bit (10) wofo/r74BARFCN : bit (16) >} * 0 { 1 < E- UTRARCFRBEQUENGY:SD NDEX :
bit(3) >} * * 0} ** 0 ; [00122] Alternatively, E-UTRAN frequencies my be
I ndi cated by the presence of one or nore GSM ARFCNs, each of which
corresponds to one or nore E-UTRAN frequencies. In this case, the M5 shall

not i ncl yoe1251 UTRANcRASRIBIRYS, I M@J ﬂam%”’t@%&%lthB%H@rm BHEirdBR Hieport
the strongest E-UTRAN nei ghbour cell by means of its correspondi ng GSM

ARFON. THirepledesqasehes gRgior sr?ﬁ@ﬁ@}m PRdiheatqceRtigRSsl In EIEANbIndisativen such
a case meyRMmeN| HGERALAL] 'p%z;ea C\MTI Inow t%)&ﬁ%lbd' fin #h€ ehibdbi {r%fe nt, @e. an

frequenci es 1 n a nei ghbour list inc S one or nore uenci es whi ch

are knowM$ és is@nrkesd eall, m@eMSrIS peovisleE-WithrRag qrrr@rafaedmtié@rsal@xml)d t hen
t he bi | | I hose
ARrOe o0 ShBteddR ST RUTHAN et B Mol RS Ens S g IR Ao P, ¢

may appl yf Mriblqnttﬁersaarmﬂrtqan%Tamcatqmbwm ﬁhegcazrleﬂmencha& farthemugentnist ances

of the SlU? E(‘:gall gﬁ?Sq%ggglwgpéro%%%ﬁ?tﬁ%r%WAN &g en&'tlﬁﬁ%@?erze%rte?rsoar or e

not al | owed physi ca | 8s for eac requéency.
Al t er nat |®ER&N/LELWRN‘deﬂ reg|vEh olighe begyovieed wilh cateightoyr tékeligifasetis@eaf one

nor e f . COrres s _t,0,0ne or re E-UT
Pt equenciid CHVETEHRARE R ol i BolE AR I e S oty PRI RS SFCcR
list.10TheJTRAN H%hbemaegdmémmarsc(ebl valiasidentifier< @orttae reuttpnt get@ofk Bmutaat:ia%,
possi bly nore. Vi or ecifi e I f the n of E: UTRAN
P r equent (BEoGHEdant o RENrgHFR e RS (B5GH p el ‘a0t g TerShP TS
45. 008. [r@&Bled]thEscgBneTRAN sels. di agram il lustrating a wirel ess communi cation

system a cording to an_enbodi nent of th I scl osure. Reference nunerals
conmon t([ @g FeargCiicyyr Heridpriiigrs ?‘étd?ﬁs‘f%?ﬁjé’r?%ﬁcéf’tn?qngpl oKNBet s. For

exanpl e, (Bc@)eatsdifte Siadld #eqliéhdyl abafhel rld?'ntié?%_lgAﬁ’F@N‘@ P 0res of NpwRe as
possi bl y (?EGIIRRH/JTHR/EI\?@;‘JS”I Cc)gcta Io?gkl\lllmlr;[ Phebe?rE \r/]vnlarrclaccl)zgnlze Mat a plurality of ARFCNs
might be available to identify the GERAN/UTRAN cells in a given geographic region, but
that all of the available ARFCNs are not necessarily used. In some cases, the ARFCNs
might be numbered from 0 through 1023, where ARFCNs 0 through 800 are valid and
ARFCNs 801 through 1023 are not valid. As used herein, the term “valid but unused
20 ARFCN” might refer to an ARFCN numbered 801 through 1023, to an ARFCN
numbered 0 through 800 that is not currently in use in a given geographic region, or to
any other ARFCN that is not currently in use in a given geographic region.
[00127] In an embodiment, at least one valid but unused ARFCN is mapped to the
carrier frequency for at least one E-UTRAN cell. Such an ARFCN can be referred to as
25 an E-UTRAN-indicative ARFCN. An MS that is aware of the mapping can attempt to
identify the E-UTRAN cell with the mapped carrier frequency when the mapped ARFCN
appears in a neighbour cell list provided to the MS.
[00128] An example of this embodiment is illustrated in Figure 2, where the MS 100,
E-UTRAN access node 102, E-UTRAN cell 104, GERAN/UTRAN access node 106,
30 and GERAN/UTRAN cell 108 as shown in Figure 1 are again depicted. When the MS
100 is present in the E-UTRAN cell 104, the E-UTRAN access node 102 provides the
MS 100 with information 110 related to one or more valid but unused ARFCNs. In
some cases, the information 110 associates at least one valid but unused ARFCN with

at least one E-UTRAN frequency. In other cases, the information 110 is a valid but
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cell 104 and a GERAN UTRAN cell 108.[00125] As nentioned above, an M5 may
base its decision to performundirected or directed searches and/ or

resel ect iwo 20n/2m35r ecepti on of an E- UTRAN-i ndi cati ve ARECNA2D®t@dd58 of
this procedure will now be provided. In this enbodinment, while an MSis in
an E-UTRAN cell, the MSis provided with one or nore identifiers that are
val id but unused in a non-E-UTRAN network (for exanple, in a GERAN or UTRAN

net wor k) .unlibed NEETEN tHa@se /IS 100 cgﬁ@se&.aasmm aﬁ@uw\hn fréifienay " lnelg/et
frequencies for the current EUTRAN cel ossi b |é/[\éone or nore of her

E- UTRAN céarscases, thﬁé”qulté?ﬂeﬂOe'ﬁt%ﬂé"dablGEMNW énat indiertedygengrght be
provi ded deé‘rrhl%s@n LP{HPQJ:{éd %?érghlhg%hdfpeésnﬂ 4 idngah. the GERAN UTRAN cell. If

t he nei ghbour cel I nc es - one or re of these EUTRAN i ndicative
i denti fi dP@129]. dn theaillbetrated erbodisrent ftbe infaenationr Rt is rfemap rik Whith erieaer ar e

t - d
possl by YA RS SR de Mo BBt PE TS of Mdrd I hTRAN, 2"
i denti f i eells.ntgbh ebley dhasethebmepdieasin Ltmaed ARFENAe ko (rBG(aH)ereftmubmye radi o

[requency AnIRL PIRELS, WATEQHS) ofoE PHEARLITRES CEBAN TR B8Ry One

of skill i ecogni 7eXthat- a pl ura
avai | abl dregoenden? i, yant meorSHERAN hETRAN RAN Ifrsequesncay Zgﬁmldgmguaapéﬂ o oreyi on,

but that he avai | bI e ARECNs,K are not ..necessa used.,. I n sonme
oases RGBT ErDTE %, BStiEC IR Bl ellie il

t hr ough aﬁ@/mn@ avrahp (¢ amdMsREIONmGBBDIRAMugteﬁmearO@ protideatiedVSAROUS ed
her ei n, ﬁ‘ g}zm "val i.d but unu ARFCN' ho an, ARFCN number ed
801 throdﬂ ipgpsationy, wif %‘ﬁﬁt&'% éP%cFr%at?har 6”? & eoodigEnt 7% ent | y
in use i Kjedci@Pedan deenBerRMNHE ARBCNQ,21@rnon@t@ﬂym@§mtoad%ﬂGNnmhaTredtéd oot

currently in use in a given raphi c region, [00127] |In an enbodi nent, at
| east onéil%ﬁepcfesifheaﬁﬁ%@as ‘%Pfd%‘%' t'ﬁﬁpﬁﬂagnx of ti“%%e E&TSSi H}e inforgatachat or  at

| east onenEEUTRANN GRESss e O%[';pré\%g\{o(%ﬁ@ M@m@mrw&@férféda@ haFein as the
E- UTRAN-i ndi cati ve ARFCN. An that is aware of the mapping can attenpt to

i dentlidf y AFCHESTRARNCIBfarmatiem 1f e Hrgp pédr COHETY ERAN rigfgiiaalian WhHesaR e mapped
ARFCN appea&figed f fie MBS 980WMMgHle oflée%rapaﬂ‘}éie%?%chﬁquQ@ d@es[:@@é]oz&lloﬁn

exanpl e of this enbodi nent |s illustrated in Figure 2, where the M5 100,
E- UTRAN #de®dR seoweca®s,; tre YERARD ceipht stowe, themmesRciatimaketasasat laasteone0s, and

o AR R SRR T ol B R0 oL o0 Iher the 1
provi des [0B30] In an embodiment, if the MS 100 later connects to the GERAN/UTRAN
20 access node 106, the GERAN/UTRAN access node 106 can send the MS 100 a
neighbour cell list 120 that might include one or more of the ARFCNs 214 that were
included in the ARFCN/E-UTRAN information 110. Standard operations and
maintenance procedures might be used to configure the GERAN/UTRAN access node
106 to be able to broadcast the neighbour cell list 120 to the MS 100. In this manner,
25 the GERAN/UTRAN access node 106 would not need to be upgraded in order to be
able to provide the MS 100 with one or more of the ARFCNs 214 that were included in
the ARFCN/E-UTRAN information 110.
[00131] If the MS 100 attempts to leave the GERAN/UTRAN cell 108, the MS 100
can compare the ARFCN entries 222 in the neighbour cell list 120 to the ARFCN entries
30 214 in the ARFCN/E-UTRAN information 110. If one or more of the ARFCN entries 222
in the neighbour cell list 120 match one or more of the ARFCN entries 214 in the
ARFCN/E-UTRAN information 110, the MS 100 knows that the frequencies 216
associated with those ARFCN entries 214 are the center frequencies for E-UTRAN
cells. The MS 100 can then use those E-UTRAN frequencies 216 to attempt to identify
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M5 100 with information 110 related to one or nore valid but unused ARFCNs.
In sone cases, the information 110 associ ates at |east one valid but unused
ARFCN wi twioanieass one E- UTRAN frequency. | n other casesT/qAre10/000650 mati on
110 is a valid butunused ARFCN that the M5 100 can associate with an

E- UTRAN frequency. In yet other cases, the information 110 is a valid but
unused ARFCN that indicates general perm ssion for undirected searching and

possi bl y gresalgein @Bl. 093 2AUTRAN &8 ikl ibatsfipat fﬁ@ Rl deMscribdte above

information 110 is a map in which one or nore ARFCNs are_associated with
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nei ghbourinegkls, 'lhsth.slraéinﬁe? thB AR B0 TRANL 0PSRN EI0 cdlie pERFRANGAITRAN

access node 106 woul d not need to be upgraded in order to be able to
provi de tthe W8 100 lw trhakdie @iy woinenalf updiadesRIECNEe2 ¢aret Raiworleralemartsuded i n

e S YIRS el RO ek e 12 200 At Lot 1o |eave
t he nei gHB¥1A3] c dh [othdr smbRiinerds t dnse RFCNUBNEAS) edgnaling is used to provide the
20 ARFCN/E-UTRAN information 110 to the MS 100. In these cases, an access node
transmits the ARFCN/E-UTRAN information 110 over the air to the MS 100. In one
embodiment, the E-UTRAN access node 102 broadcasts an ARFCN 214 in its system
information. When the MS 100 receives the broadcast, the MS 100 associates the
ARFCN 214 with the E-UTRA ARFCN (EARFCN) of the current cell 104. The MS 100
25  might store the association between the ARFCN and the E-UTRAN frequency so that
the E-UTRAN frequency can be used later if the MS 100 becomes constrained in a
GERAN/UTRAN cell.
[00134] Alternatively, the E-UTRAN access node 102 broadcasts, multicasts, or
point-to-point transmits a list of ARFCNs 214 and a list of associated E-UTRAN
30 frequencies 216. Other cell reselection parameters could also be transmitted, such as a
minimum quality threshold for reselection to an E-UTRAN cell. The MS 100 could
receive this information and store it for later use. In other embodiments, a
GERAN/UTRAN access node with advanced capabilities could transmit such

information.
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214 in the ARFCN E- UTRAN information 110. If one or nore of the ARFCN
entries 222 in the neighbour cell l[ist 120 match one or nore of the ARFCN
entries 240 200/0235 ARFCN E- UTRAN i nformati on 110, the MBCIGO\2kreemngssbhat t he
frequencies 216 associated with those ARFCN entries 214 are the center
frequencies for E-UTRAN cells. The M5 100 can then use those E- UTRAN

frequencies 216 to attenpt to identifyan E-UTRAN cell. If an E-UTRAN cel |
is identif boeﬁ tiRGardcRthnéabeSmERs & skl @b@‘vmmm&at% ANREAN 91ﬂ%.§ﬁtm ne
whet her the 100 connects to the E-UTRAN cel In this manner M5 100

m ght be iRdigade tRereissivactor tndirpete- wmm&@rlforl@@tfbﬂn@mweﬁemfmm@a |
after be‘?@é@l&ﬁuoﬁ‘-””%li&hé&% Iy' ”orﬁé‘} Bé‘f:bé?eAﬁzFéQSme htﬁgrﬁe%r&g
dition to bed above

m ght be used instead of or in a t echni ques descri

for a Nsaeﬂn§§tp9nfpf ungirgeient depychingd ane sasiodar BNTBANWB@@: IARFGNr2ecomni ng
const r;ai @%u@at%@ﬁhys% %I]‘!’Ctiﬂbggowzl As nentioned above, the E-UTRAN
sale . .

access no ht provi CN E- UTRAN information 110 to the M5
100 usi nd0@td6] ous ahecthoidqoey. thenAFéﬁCWEH@HRANnmfprmmimnald@esishtsber walidran{yNAS)

signal i nQth?ﬂ g?lﬁ%e&%cpﬁé)\”FgFe}( n%ﬁe | n A %EAQW HPotnln%{? r%Ler(l)(ﬁ'r?%I%tkbe M5

100. That 'i's, "associ ations are Or & Ret I'so” known
as t he emh@edly;ﬁmﬁd@hltmmee ororEP@thimei Woeitrd gnt@raphlammgmnARﬂi@Nlmtlﬂémoand one

nore E- r 6.. Th It|n d.then iven to
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occurlowheor titstaids, J:O%emaﬁwhémnrmmap@hg W ﬁr@OUb&rby&NﬁlSQltheal-\RlﬁelN/Bdl c
i nterval this nn t ARFCN/ RAN i nf or t| on 1
provi dedﬁ%TMé'w%n%H@@ ﬁ{p Hﬁg?]?rpﬁ %‘?‘ﬁ"f/gl?lr‘? el H54eS BSW'EH‘ g}}‘? X@gpgmget wor k
el ement s.UTVRAN finferhatnst WO Wad providée thaaders fi00. tARMemeys tHoARSCN/B0133]

I n ot her enbodi nents ess strat AS si naling is used to provide the
ARFCN E- |'rﬁ?r6iaﬁ'ﬁf‘ﬂé§ mighy btec?ptpﬁ%a*%i%o%b qll5 op %’Z‘%am& PREXRSs node

transm t §pthe eARECWEcAHTRAMNiEM frRr ARECRIE- LR AR BforiBori 10 Waisth6yide #P0. In
one enbodi nent, the E-UTRAN access node 102 broadcasts an ARFCN 214 in its

syst e i i Meai 9QA" o éhcalireviths thecamecleration aree opiaetiatea. ehithistheno

associ at egniche MRIENGdildeM Bk e ttEatWﬁﬁcﬁﬁ#QNf&#éﬁEr@Mo Qs tdeiveyrrent cell
104. The Ms 100 m ght store the association between the ARFCN and t he

E- UTRAN fIP@ti7@ndy woummbpﬁ@ﬂ@mwm%ﬁéhaéﬁdlyatclarm@@oasﬂs@dam &#HEYTRAN the M5
100 becongs 6085 1LARS bk NisBd FRANNYTBANE&! bifferent techniques. For example,

when the MS 100 is in a GERAN/UTRAN cell and measures the quality parameters of
20  one or more neighbouring E-UTRAN cells, the MS 100 could use the ARFCNs 214
associated with the E-UTRAN cells to inform the GERAN/UTRAN access node of the
center frequency or frequencies of the E-UTRAN cells on which the measurements
were performed. Also, when the MS 100 intends to move to one of the neighbouring E-
UTRAN cells, the MS 100 could use the ARFCN 214 associated with that E-UTRAN cell
25 to inform the GERAN/UTRAN access node of the center frequency or frequencies of
the E-UTRAN cell to which the MS 100 intends to move.
[00138] In addition, when the GERAN/UTRAN access node is informed that the MS
100 intends to move to an E-UTRAN cell associated with one of the unused but valid
ARFCNs 214, the GERAN/UTRAN access node can use the received ARFCN 214 to
30 confirm to the MS 100 that the MS 100 can continue reselection. Also, the
GERAN/UTRAN access node can order the MS 100 to reselect an E-UTRAN cell and
can use an ARFCN 214 to identify the carrier frequency of the E-UTRAN cell to which
the MS 100 should move.
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[00134] Alternatively, the E-UTRAN access node 102 broadcasts, nulticasts,
or point-to-point transmts a list of ARFCNs 214 and a |list of associated
E- UTRAN fwequevier4s 216. Ot her cell resel ection paramnet @c3/@auiodoedsso be
transmtted, such as a mnimumaquality threshold for reselection to an

E- UTRAN cell. The M5 100 could receive this information and store it for

| ater use. I n other enbodi nents, a GERAN UTRAN access node wi th advanced

capabi | i tnmnguthiémﬁénémmemtnifh@rm@m indRa%=] Aﬂzpcﬂnﬁffohﬁén&aﬂmﬁl ment,
a single E- N-indi cative ARFCN 214 m ght i ndicate Perm ssion for

undi r ect etigklel? EeraEdrY PBMD AR iararakie tqédecranizng WGt dnel is as &-HdRAdh.

Al ter nat iiyel Mive MEEN, LED'R%NX‘ e ﬁéﬁ] L8 LIARF EDh Sk ingt GBIU TR caje @%hrarﬁs' on
for undirect eg sear chi ng anot E- UTRAN- | na cative ARFCN 214 mg

i ndi cat e \bermigss |b@nprf>wﬂe¢1 e@m &eid @nch [ﬂmw@p rageiinge a deHhEAN- Inﬂwstlve
ARFCN/E- l#f_@%}ll oql ope.
For exarrp t he ﬁ%@ﬁ@@f%r%{l or‘(# Tol i E\ﬁA[ﬂgi?\F}gN 88}| tﬁgt fsg

i mted tasaeciaed gvithythai E-RiTiRAN-INdivatied AGEGIN 2bhi cSIrncmgiherARIN:lNes rvahd bel y or
in additi %MI 0, 1 ) v thin
certain cg]pfeé hrg |%{?§Ng}e-, in %Lgénggbb %ér%%@%%%ﬁn%lﬁéggryaﬂd d by

NAS, the tWRE{aM Hhél’MS\lwonfdommtabé ahlelibOcamngtit toba calp phatdaldsesoaaiby with thie cel |
|nvvh|cht rmation 1

A eme AR R R e P S bRust? 2ol Resie Raedulsn fret T By i

cell ﬁoopenughtadhérwusteheaﬁaby at@@pirigoio dohaéctmcp@lﬂc&ntEESeI[ HeheclRUTRAN Inbicative he

ARFCN E- i_nf tion 110 was I’OVI ed M5.10Q or only ip cells
Wit b 1 e WERAR, ialcn SRS i Hoco e pe BV ASCHs ZeMSEM or
equi val enhroBgWN/@sS@rkmhgbﬂ.n%n@othbﬁnaﬁwﬁ@r mation 110 was received. [00137]

I n various enbodinents, an ARFCN 214 that is 0 an E-UTRAN frequency
216" cout dOBHAL e dORE D RSt MIGUSO & PiPer Sl S RPQUETS RISl 6.

when the MarchPf il subsBql@HrABEUEIRON gﬁokd.@ﬁrfb BR @piHoamdrii@f @abisti¥sure.

parameters of one or nmore nei ghbourin RAN cells, the M5 100 coul d use

the ARFQUICTIQ0RRS SHETBIREIHS A R EMPITANIERIN & M LA aF MINEIGEAIAY UTRAN
access nogla 1@k ih BfyuReR! qfhefdr&géég%(}é(teﬁ{ 30( SBIRNG! F‘?@ur@fB fB§ pEitHpRANAER] | s on

whi ch the neasurements were fofmed. Al so, when"the M5 100 intends to
nmove to @¢eorgindttadhereed mgtheﬂﬁrmw@@ﬁ with resrect> igorechandloukigutehe

ARFCN 214, a\ﬁ%ﬁcén%o%%é%t e tri@dhodshdRN Iﬁ@lrle 3t.9|rhﬂé%ﬁﬂebhﬁa%%%&ﬂ%l\'

access nod the center frequency or equencies o0
communicate with both an evolved universal terrestrial radio access network (E-

20 UTRAN) and a general packet radio service/enhanced data rates for global evolution
radio access network (GERAN).
[00141] The process begins as a MS becomes constrained on a GERAN/UTRAN cell
(block 300). The MS receives permission to perform an undirected or directed attempt
to identify an E-UTRAN to attempt to identify the E-UTRAN (block 302). In an

25 embodiment, the permission is received before the MS becomes constrained on the
GERAN/UTRAN cell. In another embodiment, receiving permission includes the
permission being provisioned into the device by the network operator prior to the device
being used in a live network. In another embodiment, receiving permission includes the
permission being stored in a memory of the device at the time of device manufacture or

30 at any other time and retrieved from memory to be used by the MS at any time. The
term “receiving permission” includes the MS receiving permission in this manner before
becoming constrained. Subsequently, the MS may (depending on the permission)
begin the undirected or directed attempt to identify the E-UTRAN, which could be one or
more E-UTRAN cells (block 304).
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the E-UTRAN cell to which the M5 100 intends to nove. [00138] In addition,
when t he GERAN UTRAN access node is informed that the M5 100 i ntends to
nove to aNORBelJTIRAMScel | associ ated with one of the unusedTa20malodado ARFCNs
214, the GERAN UTRAN access node can use the received ARFCN 214 to confirm
to the M5 100 that the M5 100 can conti nue resel ection. Al so, the

GERAN UTRAN access node can order the M5 100 to resel ect an E- UTRAN cel |

and can yse14 ARiehaiblbdidrel 8GAMULANG tRE upaFddE] sbERAUME YIDTpelBRnEITRAN

cell to which the M5 I00 should nove.[00139] In yet another embodinent, the
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wi t h | ogifellbagichenvisat upon recei vi ng an E- UTRAN-i ndi cative ARFCN 214, the M5
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GERAN UTRANosgiyt, the panmissivotis GERARY FTRMNGESRAN exUSRAN eefid t heref ore the MBS
woul d not bl , C, .t hat. | j.at i 1 h i RFCN.
Prohi bi 118544 4 hnECBABE bR fhe Fgéar&ntlsgi@ 'ah%eﬁv??si’r‘é*sh%fﬁ@“ %@P%@Vﬁﬁ he NG
m ght ot HeUWRa&& ARSTH. byn #tit eapd,ithg indicativa e UTRAN AREICNa iscigkehtifiefihda B UTRAN

i ndi cati ve ARFCN E- L.nfor i on, ing 110 coul d be i sioned to
Sch an VeI A8 RTAS DRAM ARG e, P PE By sl iane RRED) R o 3
i s a 1ol owebaietr erlbodBiignat tha peanigsion éssecefved ilviheplerrh @f ahngdicttide TROTRAN
searchin subsequ resel ectj on, accordj 0. an enbodi nent af the

di scl OSUW’eH%’[r@%egg:gﬁg &5 HOLF@Br@ AN rggp?%é\N frofusRGht g‘(ﬁt i) ®RE  such
as MSs 1QfnerslPBicatr. 110B in Figure 1. The process system 300 shown in

Figure 3 e i npl emented according to the devices and nethods descri bed
with resﬁﬁﬁv%? o qu%ﬁs@nltoaﬁavf@m EPYRIFEOD. Mpy ben DERRSO ANneeficateh rivBti¢fod

shown i n Jrgelisky fecefel MHY BEBNS EATHA pamiEis ARy ask 5@ r&PBRHRIIEAL @ntidrhy bot h
an evol ved universal terrestrial radio access network (EUTRAN) and a
generldl FaeRE&tOer ety sepdyle éPbhhascadnemaen ¢fdheM$ priogicothal MeRACah radi o
access nelLWerk dCERAN). [00141] The process begins as a M5 becones

constrai ned on a GERAN UTRAN cel | (block 300). The M5 receives pernission
to per f orl@9H6] udianethee gmbedidanscthe desimiseiwptmay be dered oy afredst gNRAK & o

attempt to.di¢hhide LA aFeeTdRANE PP &is 3943, thé Pefflission may be based on a

number of cell changes since the MS was last served by an E-UTRAN cell.

20 Alternatively, the permission is based on the MS being in the same location area or
routing area as when the MS initially left E-UTRAN service. Alternatively the permission
may be based on other mobility factors, such as but not limited to absolute location
determined by location information in the MS (e.g. as could be obtained using GPS) or
a velocity of mobility information for example.

25 [00147] In yet another embodiment, the permission is communicated by non-access
stratum (NAS) signaling. The permission may be received from user input. The
permission may be received responsive to the MS successfully performing a recent
combined attach procedure in an evolved packet system (EPS). The permission may
be received responsive to the MS being capable of internet protocol multimedia

30  subsystem (IMS) voice service.

[00148] Returning to Figure 3, optionally, the MS may receive a second permission to
perform cell reselection or reselection to the identified E-UTRAN cell (block 306). The
process terminates thereafter. The term “receiving second permission” includes the MS

receiving permission in this manner before becoming constrained. In fact the second
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enbodi ment, the perm ssion is received before the M5 beconmes constrai ned on
t he GERAN UTRAN cell. I n another enbodi nent, receiving perm ssion includes
t he per mweizor/taei3ng provi sioned into the device by thePaoetCaanto/opesnat or
prior to the device being used in a live network. In another enbodi nent,
receiving perm ssion includes the perm ssion being stored in a nenory of
the device at the tine of device manufacture or at any other tinme and
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e stored on at east one of . a_subscri ber and a
menory of°"tRREt RE I Gt Reémﬁ%é’”k/éot{@%%ﬁwm %oﬁ%ﬁ Xhé@'? aJ cﬁ?gﬁa] hé Wiftbt her
enmbodi Mefdermisbien RAGWE &1 1B tIRYeREBrPARLHeR Reptit thedS nc@B&reRfents HERRI kHey
change and a cell change. In this case, the perm ssion may be based on a

nunbeld ofE-BERANANEYdBe SERANUREANS was | ast served by an E-UTRAN cel .
AL Ler nat el iRl 1RO SIREAHG 8Tndii6: N5 Pahig A g By Lot on

area or routlng area as when the Ms initial servi ce.
Al t er nat isgelo e op e é‘sUJRAﬁhVewm@ewhlmno@ @ERANb@th aycqrélag desan such

as but nQfddaffhdfdof h@PsQldife! OGR! BRcess 400 shown in Figure 4 may be
implemented in a MS, such as MSs 100, 110A, or 110B in Figure 1. The process

20  shown in Figure 4 may be implemented according to the devices and methods
described with respect to Figure 2. In an embodiment, the method shown in Figure 4 is
implemented in a MS enabled to communicate with both an evolved universal terrestrial
radio access network (E-UTRAN) and a GSM/EDGE radio access network (GERAN).
[00150] In an embodiment, the process takes place in a mobile station capable of

25 identifying a cell of a first RAT while being served by a cell of a second RAT. The
process begins as the mobile station receives a list of neighbour cells of the second
RAT, the list containing at least one identifying characteristic associated with at least
one cell of the first RAT (block 410). The mobile station then identifies a cell of the first
RAT associated with the at least one identifying characteristic (block 420). The process

30 terminates thereafter.

[00151] The embodiments described herein are proposed for GERAN, UTRAN, and
E-UTRAN networks. However, the embodiments are equally applicable for any
combination of radio access technologies where asymmetry in mobility procedures,

neighbour cell lists, or other features gives rise to a MS becoming constrained. Thus,
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determ ned by | ocation information in the M5 (e.g. as could be obtained
using GPS) or a velocity of nobility information for exanple. [00147] In
yet anot hwo 2ermbiadi3sent, the perm ssion i s comuni cat ed BPETANIOBIOGESS
stratum (NAS) signaling. The perm ssion may be received fromuser input.
The perm ssion may be received responsive to the M5 successfully perform ng
a recent conbined attach procedure in an evol ved packet system (EPS). The
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perm ssion to cailgg ?
may recei’fld MtHPFHKOFeMwSed iopnthe IS RISSIea (P @éaqtﬁ?}etﬁér{\ﬁ%rﬁ“eﬁ}ptspg} {deghfy he
second peredstid S RpoR3drd/@frebdIgctlt ekt R FILSHAN eIl O Measure the E- UTRAN
cell or cells. The third permssion allows the M5 to neasure and then

reporld t HBABAkedduirerfit § Paek diagramdliusirefimenr MiSdrepmuRisaliERAN UTRAN:
[00149] gtk vih & $aco bbOWSNkork! éé&%ﬁ? \d"h 8nibBERQMt Bpfheed.@&séuw i M5

perm ssion to search one or nore E- frequencies while 1n a GERAN cel |,

accor di ngant Husiiativerigoafiogispentof MBS sdlichstowd bener MBotds or MFD 14Adn ot n
Figure 4 ehe a'ttgﬂﬂéfns%rgs%hbﬁ a?d}{ﬁectﬁalrﬂcxpltrﬁﬁ &@%Qéo%ucﬂ%tte% t%gebé n

Figure 1. e proceSs shown in Figure 4 be i npl enent ed accor Ing to the
devi ces aalgrraetttrese mobile originating call, or MO, because the MS initiates the connection

20  attempt. However, the following processes can also apply to a mobile terminating (MT)
call, wherein the CN 602 initiates the connection attempt.
[00155] To initiate the connection attempt, the MS NAS 604 sends a request
message, e.9., a SERVICE REQUEST or EXTENDED SERVICE REQUEST, to the CN
NAS 606 via a radio access network (RAN) 608. The MS NAS 604 initiates the request

25 and, within the MS 600, transmits the request to the MS access stratum (AS) 610. In
turn, the AS 610 transmits the request over a physical layer, such as radio waves as
shown by arrow 612, to the RAN 608.
[00156] The RAN AS 614 receives the request, and allocates preliminary resources
to the MS 600 and then communicates the request to interworking functions 616 of the

30 RAN 608. Interworking functions may include managing the request relative to other
requests, as well as other functions. Interworking functions 616 also communicate with
CN to RAN controllers 618, which control communications between the RAN 608 and
the CN 602. The actual communication of the request between the RAN 608 and the

CN 602 is transmitted along a physical layer, which may be wires or cables, for
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described with respect to Figure 2. In an enbodi nent, the nethod shown in
Figure 4 is inplenented in a M5 enabled to conmunicate with both an evol ved
uni ver salwoenroert43sal radi o access networ k ( E- UTRAN) an@Ca/(ASMOBDEE0r adi o
access network (GERAN). [00150] In an enbodi nent, the process takes place
in a nobile station capable of identifying a cell of a first RAT while
being served by a cell of a second RAT. The process begins as the nobile

station re&ﬁﬁ]'p)ée%s%hb\!vﬁ tby%frmmmbw piSRldabla9br tecHeR08 He Mfientchted dst
containing at least one’identifying characteristic associated with at |east
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characteristic (block 420). The process term nates thereafter 00151] The
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Figure 1. Th roce 500 shown in Figure 5 may be inplenented according to
the devi dgd aﬁﬁ@“ﬁ@?ﬁ 68%V%escri bed wi t h respect to Figure 2. In an

enbodi merjbo159pe th@ U(%_iRMAl?Mﬂof HggiEengéwm Bigue 6, raod:;eimlsr(m@dut lsWt@rf&edNQlt%l@ﬁ}ﬂ ed to
comruni cate i n bot - rocess beglns at
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cell, neasure and reLErort t he E-UTRAN, and/or reselect to an E-UTRAN cell.

At bildck ssBed by (HiRAMBeWorti Bxararles pf eptwnatediatihaue (B @B irrasiryciue
i denti f y,.na@o%seléﬁm%d GPRAN neEHker Th§§ed €8FBanabRaNis eonderddBAN el | -

[00154] Figure 6 Is a k di agN]aml [ustrating a M5 conmunicating with a
core netwb Nmtvzeprkamxouw:%‘\ O WIHAN aeborls iyesigblish eitbodmeent-Sof t he

di scl osur inlalérﬂlgé} 'ch]%:UStéét NifbaBRORA! TRpt ’Wr%révsf;&%(?agf LC I e R, b§noﬁra oN

100 or I gure attenpts to establish connection wt
602. SuchEfﬁAutuTé?qw%mrlap

20 [00160] A CSFB capable MS also supports combined procedures for EPS/IMSI
attach, update, and detach functions. These procedures allow the terminal to be
registered both with an MME, for packet switched domain services provided using the
E-UTRAN network, and with an MSC and MME to create an association between them
based on the fact that the MS is simultaneously registered with each of them.

25 [00161] CSFB calls generally fall into two types: a mobile originating (MO) call and a
mobile terminating (MT) call. The first type of CSFB call is a mobile originating call, in
which the MS initiates a CSFB call. For the MO call, when the MS is in E-UTRAN and
desires to make a CSFB call or use CS services, the MS sends an Extended Service
Request with the CSFB indicator to the MME. The MS may only transmit this request if

30 the MS s attached to a CS domain and has previously registered with an MSC.

[00162] The MME sends a message to the eNB that indicates that the MS should be
moved to UTRAN/GERAN. At this point, the eNB may optionally solicit a measurement
report from the MS to determine the target cell in the GERAN or UTRAN. [f packet
switched handover in GERAN is supported, then eNB triggers a packet switched
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referred to as a nobile originating call, or MO because the M5 initiates
the connection attenpt. However, the follow ng processes can also apply to
a nobi |l e wernimar43ng (M) call, wherein the CN 602 initiparTaa20tvgoednnect i on
attenpt. [00155] To initiate the connection attenpt, the M5 NAS 604 sends a
request nessage, e.g., a SERVI CE REQUEST or EXTENDED SERVI CE REQUEST, to
the CN NAS 606 via a radio access network (RAN) 608. The M5 NAS 604

i nitiat eszhBsvdre@uasterp/UNRN RelgRBol¥ScOPGhy tEmhsdNd HdnBvdrerdgsited 0 the
M5 access stratum (AS) 610. In turn, the AS é’lo transnmits the reguest over

a physi cdnessagero BudiMas Fhafl GrwalesRAk handmer BipnaFrghRe2le VERANeORAN
608. [OojéédzAN*}?eg%’,\'aég»p@&iﬁeé §8EPRSTE N JRAURS thart@dtdnR! ALEBL&S 1Y fid M nary

resources to the M5 600 and then conmuni cates the request to I nterworking
f unct i ongeaiesg HOHeonRENJ BIRBN contreangoarki trigs fousasineelrie arpglf in theltarget RAhagi ng
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I nt er wor ki ng nctron SO conmmuni cate W contr ol “asrs 618,
whi ch coritiggsired dvniora C&tBoegudsét ween t he RAN 608 and the CN 602. The act ual

comuni cah of , t. . i
transm tteté%l a or{\dtteg'% 6'%§Igltd§§| i F’%@g"?’%\xﬁ]@ﬁ%ﬁghﬁ%zte%q’?%é@?@%%@% eNB
f or exanpltéggeas ashotenRBY @allrdhan§l @rdeFheptoimally edh NAG@r to6e GERANI sdl the

i npl enented .as a wreless backh . 100157l Wthin the CN 602, CN.to RAN
cont ror 1 SPOURS 5T ARG TVERAS I LTS, HROMBFEAT I habdf okt oAb 3o Nas
606. 10he CFBENARIGOG vitiemnindieatedas tiek Saatisthaickh charidacort edig @sdgeredhdud akes an
appropri at tion to.alloca ddi ti onal or necessa bi.l e resoyrces to
Ehe v auCrhl eftiket ol Pha BEE Ay aa0e rer FRESER Aer ROt SR 11 cuch
i nf or mat ijl\m; féi_(sbtd(;@stgﬁisﬁo&g‘hb@tjdnh%h%l\laﬁ&ﬂ Fiém,ath@ﬁrtﬁ@ﬁ\fl%iod%?léiaérlstmat Irmeh
process escri ped apbove, ut I1n the ot [ I rection. ) n anot her
enbodi merﬁs,'% HEoaqUrGhiES ateded-a MTSEMIS: %@q%'%?tn?rﬁﬁ?q%%)'sc%qqs]deﬁ?e rRfcess

descri bed aQaRiIIPCetmplefddOMikdd NAS €86 trarfe NMAserb@fodddufe PEOEBSBIctddT | ar
to that described above. [00159] Wthin the context of Figure 1 and Figure

6, a léSFB?_UE%EiSlSB&UV-t switched fallback) procedure may be understood. CS
fal | back [pgvdalS 18 THRAS AYGH R RNheME f5tabi RN RicRIY GRfebnHURIMRE

net wor ks 't hat "have the CS infrastructure when the MS 1's initially served by
an E- UTRAhe meackgries spesiipd d 36iPHdtwid R38.t hide M&veaupsds @di isfasaisnedc ur e

iE[]JEI:':R’Xﬂle %B@%‘te%“&awﬁé%'\bﬂ@é W&?fregaﬂﬁes ﬁa\gggede Qﬁ’&la?éiii iWﬁh&%‘éﬁ&N%uI 0 an
and the main signaling link is established as described in 3GPP TS 44.018, the MS

20 enters a Dual Transfer Mode (if supported by both the MS and the new cell) or
Dedicated Mode. The CS call establishment procedure then completes.

[00165] If the MSC serving the GERAN/UTRAN cell is different from the MSC that
served the MS when it was camped on E-UTRAN, then the MSC will reject the service
required unless an implicit location update is performed. When the target system

25 operates in Network Mode of Operation (NMO) 1, then if the MS is still in
UTRAN/GERAN after the CS voice call is terminated, and if a combined RA/LA update
has not already been performed, then the MS performs a combined RA/LA update
procedure. This procedure is used to create an association between the MSC and the
SGSN and to release the association between the MSC and the MME.

30 [00166] Once the CS services end in the CS domain, the MS may move back to E-
UTRAN by means of mobility mechanisms described above with respect to Figure 1
through Figure 4. The MS may then send a NAS message, such as a Service Request
or TAU, to the MME. If the MS context in the MME indicates that the MS is in
suspended status, the MME sends a Resume Request (IMS) message to the S-GW
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network may use GERAN or UTRAN networks to establish one or nore CS donain
services. CS fallback is used where coverage of E-UTRAN and GERAN UTRAN
RANs overwepnyoss0] A CSFB capabl e M5 al so supports ceahiGaedomoasedur es
for EPS/IMSI attach, update, and detach functions. These procedures all ow
the termnal to be registered both with an MVE, for packet sw tched domain
services provided using the E-UTRAN network, and with an MSC and MME to
create arihattsreetqésatné%sb%ﬁeeaf EPSrBeQ?e‘i@ﬂ)rQHeW TREB-ENAhcKNBRIMGeS the

si mul taneously registered wwth each of them [00161] CSFB calls generally
fal | int &asuee Rpadest angoiigars tee M s aUBRRNANAC takugl En@ible NAwBigseage is

term natlﬂp &M G&Jlréjm he first type of CSFB call is a nobile originating
cal |, |cht itiates a CSFB call. For the MO call, when the M5
isin E— Mlaﬁdtempmeypmf@?@ eallcaemionad labeve issemoBisterminetieg (MRe M5
sends an ten The
VS ma)? only ﬁgﬁgﬂﬁe FfBgcfﬁg%Ju %Tce(}{\ﬂté o %Cﬁg&a% Mt:%gé Cgﬁ) [E%e%%sl:@ n and
has pr eviresshge rsesﬁrtttaathed/lMEtftonathel\msC [m@ﬁﬁ@]locTatlenWErmlmdsweaems;sarge to

the eNB t&%ﬁm@% ;ﬁ:’%@ ?net {e%lntaheT .ﬁ#&%‘&tﬂ)n i s'em/?od e OWFr O?{Yﬁp%t hi s

poi nt, the Yy 'so meas Uy enent report

determ need:etmng a*negeage:ethe W& etst&bllmm GRRAJTBAMECtibh apecdeatis sant Exthiedid
handover r NB g acket sw tchedhandover
fo'a CoRAT TR SRIDERFECwiea( il by Nie “REh S e MRt S R iagEhS e o

the MVE. ta'treeneNam brateto-Rée MMSW@UTRV\MGERNNRAMeteNBJ'rE%MpmbnéERAN:nbegl ns,

as specified in 3 3.401 rt of .this handove elves a
"0 £ Fom ENGRHND HRntl G e MSCR B e ook AR Whik MrMEsstst
Thi s commnddifayeccont ai n a CSFB | ndi cat or Whl ch tells the UE that the

handover is triggered due a CSFB re 00163] Alternativel .
P53 handovaitess' ier Slasolie colb feacerit ARG emERETOR fqotlraaangn@m%ﬂ%r-
cel I changensidftan.a ®9Tcla RATW AdarNoSden, & térh%fﬁﬁ%bheehésﬁwm@nmm an
RRC nessage to the MS. The inter-RAT cel i change order may contain a CSFB

| ndi &t ortargrt el migdt Latrsevides PhéhaeNBhdp thinsase|the Marfeivies derintesRAT gger ed
due to a c@ﬁ’%ﬁaﬁg{@tﬂ%ff thak fméyh@on'télrtt & cBAB i6GLatoC NRMGE | BIFIE Tni&RMiSh % e CSFB

| ndi cat or to establish connection to the target RAT, then
the M5 cdew eRilris diffgeant tfrﬁ@ ttlsmepﬁt@’e@dut’r@ Wasandif thegtarggt swtemc@eRéqwﬂst

g; ggfdg; g\(I:I\(Aa ug@elﬁgﬁ{@gﬁ%@é € SUEASS RADA GORRYGE € # MO eRgdNGsRH lo&hange
not operate in NMO1, then the MS performs a LAU.

20 [00169] The MS responds with a page response message to the MSC in the new
RAT and then enters either DTM or Dedicated Mode (if in GERAN) or
RRC_CONNECTED mode (if in UTRAN), and the CS call establishment procedure
completes. If the MS is still in UTRAN/GERAN after the CS voice call is terminated,
and if a LAU or a combined RA/LA update has not already been performed in the call

25  establishment phase, then the MS performs either a LAU or the combined procedure.
The mobility from E-UTRAN to the CS-capable RAT, particularly in the case of UMTS,
may also be performed by means of a PS Handover procedure in a manner similar to
that described for the MO call.

[00170] The details of a CS fallback communication procedure in mobile

30 communication systems prior to LTE/EPS — such as UMTS — may not be necessary to
an understanding of the present disclosure. For example, a MS might become
constrained in situations other than in CS fallback procedures. The embodiments

contemplate procedures for allowing the MS to reconnect to an E-UTRAN or other LTE
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successfully. [00164] In GERAN A/ Gb node, the MS established a radio rel ay
connection by using the procedures specified in 3GPP TS 44.018. The M5
request s woaoiw2assi gned a dedi cated channel. Once the EBTr@20W0&S0have
been allocated in the GERAN cell, and the main signaling link is

est abl i shed as described in 3GPP TS 44.018, the M5 enters a Dual Transfer
Mode (if supported by both the Ms and the new cell) or Dedicated Mbde. The

CS cal | %iﬁ&k'ré@ﬁl”@l@%s Bf gredERfertigmidrme! 6 eecah@bBstaihdd bh% @@ﬁA&erw ng
t he GERAN UTRAN cell is different fromthe MSC that served t M5 when it

was carrpétﬂ’t"mka- UTRAN then the MSC will reject the service reqw red unl ess
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The seconrd trmgeb@f céethiBed ahl vamiisi ep@Binaense with @nBDhhdtRet &F it btAgr ( MT)
call, in which a CSFB call_is placed to the M5. For a MI CSFB call, the

pagi ng mESERGACHS NEEFOWH W?éel\ﬂﬂ?@pPF‘érr‘rtPt”Pightl\@dOC?tﬁ‘éFWJ%IPWQ'GI be@'@?'o‘ﬁ‘ ity
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is sent to one or nore e Bon receivi ngét he page, the est abl i shes an

RRC. dann EER3eBROID SHt e drkan b Hisoerosessor Oﬁézme@tb»( etroessser 7 Hilircat or)
to the M, l\i/u-rﬁt?tﬁ)nWﬁ] Bﬁl@aq\l @%géorﬁeér@ﬁﬁéﬁ{ow&rﬁdﬂ%h%m theQlréfiing! Sudfoxe the

M5 to UTRA optionally solicit neasurenent reports from

the M5 t @ digitalrsianae prasessairn§e )6!894 Alﬂaomh tre PRE W9 istrava asea seplargtect ed.

component, the DSP 790 might be incorporated into the processor 710.
[00172] The processor 710 executes instructions, codes, computer programs, or
20 scripts that it might access from the network connectivity devices 720, RAM 730, ROM
740, or secondary storage 750 (which might include various disk-based systems such
as hard disk, floppy disk, or optical disk). While only one CPU 710 is shown, multiple
processors may be present. Thus, while instructions may be discussed as being
executed by a processor, the instructions may be executed simultaneously, serially, or
25  otherwise by one or multiple processors. The processor 710 may be implemented as
one or more CPU chips.
[00173] The network connectivity devices 720 may take the form of modems, modem
banks, Ethernet devices, universal serial bus (USB) interface devices, serial interfaces,
token ring devices, fiber distributed data interface (FDDI) devices, wireless local area
30 network (WLAN) devices, radio transceiver devices such as code division multiple
access (CDMA) devices, global system for mobile communications (GSM) radio
transceiver devices, worldwide interoperability for microwave access (WiMAX) devices,
and/or other well-known devices for connecting to networks. These network

connectivity devices 720 may enable the processor 710 to communicate with the
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[00168] After that, the eNB rel eases the RRC connection with redirection
information to change to a CS capable RAT. As an option, systeminformation
corresporiprgiia743ie target cell m ght be provided by tRreTaMBoiolo0odshi s
case, the MS receives an inter-RAT cell change order that may contain a
CSFB indicator. If the LARA information of the newcell is different from
the one stored in the M5, and if the target systemoperates in NMOL , then

the MS pefrbpici®r 8né BFRORERIROMNAEBIHEGorksl ortdigert REGSHks FYE WRLE @RS not
operate in NMOL , then the M5 perforns a LAU. [00169] The MS responds wth
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and the CS call est ment procedure conpletes. If the Msis still in
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of a CS fdlthdaekomtanynsiorage i760. pROGEJYOemight ebuded osttmircatictamssarst ens
prior to LTE/EPS, - such as UMIS - may. not, be .necessary,to a nge ndi ng
bt Che. prchine dnia i el B e offHudtl B8 TGRSR At <R dn LERERALE "

Si t ualtoi orvs0adriveROM A0 i typBafiyafdsiaakam to sectinoas,. stblgeeranodi e Bésondary

contenpl ate pr dures for allow the M5 to reconnect to. an E-UT or
Coher el TRl BRahelar iRl Yk iR obtre sk RS B e iyBe and oM
gonst_rgi &b%djbséa for fbrRANG ; _tﬂ@}s\@éée of &3 6t hs Bheowbflan daed aﬁfagémm@em;;lmvl f
escri pe apove m g t 1 nclude a processi ng orrponent that Is capable o
execut i nd @d%PPUéEQe&F?U%lt%tq@'S qllgvarkiag Lata: oﬁ%meéfayrﬁt%ee 4BBvRay tr%? §eF%e 7

i 11 ustr atistcR8 pRIRERL thatfard icarel &itd v t7BBtwHRCdUSH §Podtalk RFE SEIB@dGMPONent
710 suitable for 1 nplenmenting one or nore enbodi ments disclosed herein. In

addi tliSon exgcytied. processor 710 (which may be referred to as a central
greefgz zofl[%ﬁistr] aﬁgwgm%ﬁé;@@ nﬁa?ﬁﬂc?&% RNy ACdis s SNEEMRS Ko GPiieedd Vi t
, y (RAM 730, read only nmenory (ROV) 740,
secondar yisplaysalybpasls, kewpaispudicoes. sials, (MitQ)tragk bals y ope JeCcopnirses, €8fhonent s
[“hggg gg%ﬁﬁéﬁtﬁﬁs&%ﬁ%&%%@g%@%t ViiBo FndMitSrs! 6PothkP W R0 G Ao GPIE Of
devices. Also, the transceiver 725 might be considered to be a component of the 1/0O

20  devices 760 instead of or in addition to being a component of the network connectivity
devices 720.

[00176] The following are incorporated herein by reference for all purposes: 3rd
Generation Partnership Project (3GPP) Technical Specifications (TS) 23.272, 23.401,
36.101, 36.331, 44.018, 44.060, 45.005, and 45.008.

25 [00177] A generic access network (GAN) may use an ARFCN to identify a GAN
controller in those cases where a MS is connected via an internet protocol (IP) network,
rather than by a radio access network (RAN) such as GERAN, UTRAN, etc., which is
the type of network used by most wireless communication devices. However, the use
of a GSM ARFCN in this case does not address the possibility of a MS becoming

30 constrained for the following reasons: 1) in the GAN case, the use of an ARFCN is
primarily to permit measurement reports and voice handovers to be triggered without
any upgrade to the GERAN network; 2) the coverage of a GAN network is not known to
the operator, since GAN coverage is typically provided by means of wireless

communications using unlicensed spectrum (e.g. by means of IEEE 802.11
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or may be conbined in various conbinations with one another or w th other
conponents not shown. These conponents m ght be |located in a single

physi cal wotnto120135i n nore t han one physical entity. AnpCagtA2onoaascri bed
herein as being taken by the processor 710 mi ght be taken by the processor
710 al one or by the processor 710 in conjunction with one or nore
conmponents shown or not shown in the drawing, such as a digital signal
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connect i vi t%/ devi ces 720 enabl ﬁ thegg}r\gcessor 710 to cormunl cate with

t hel nt er A8t A¢HeHING 3¢h el‘ﬁﬁe 1 8t drimieri @ MEMHEK iiinkdeH P RAWRIER PR Qlor ks

from whi GhytbhevHar@4ea8 R fierslRr FLONRARGGHRI GERANS RtBIKE Gibr@fy dcis MBeghuddhe
processor_ 710 m ght output information. The network connect|V|ty devi ces

720 nidghtGAN SR e SRECBt D B WTRMNN cand dPERBNprateAts. #155 uedpiiare of
transm t AREORIHIGAN HeRfSHkY bt dabRd'b iR vk YestiRY &blutibhe roRaNIS $ht 18 ght  be

used to store volatile data and perhaps to store instructions that are
execut ed dystrairepineceERAN rehgork e dreres7wEonsed t¢an b/dl BANINetwfor y devi ce

that typ'rgﬁé’Hs\{ mgggé%ﬂﬂﬁ&gﬁgﬁg&%ﬁfﬁ%%kﬁﬁt& %I'%Qf%eﬁ@%‘?vé&’ of

t he secondary stor be us 0 ore I nstructions and
per haps dégt a firhlaradio eceessdtedomélogy ErA&tuaNd @ 6¢CCInIdeRAfﬁst Thetrahils. staliess to

bot h Z%AMincIudes a component configured to receive a permission to identify a cell of the first
RAT in absence of a first radio access type neighbour cell list for a serving cell of the
second RAT. The mobile station also includes a component configured to identify a
cell of the first RAT after receiving the permission. In an embodiment, the first radio
access type neighbour cell list for a serving cell of the second RAT can be an E-UTRAN
25  neighbour cell list used in accordance with 3GPP TS 44.018 and TS 45.008.
[00179] In another embodiment, a device, method, and a program on a computer
readable medium is provided for a mobile station that is capable of being served via a
first radio access technology (RAT) and a second RAT. The mobile station includes a
component configured to receive a permission to identify a cell of the first RAT in
30 absence of a first radio access type neighbour cell list for a serving cell of the second
RAT. The mobile station also includes a component configured to identify a cell of the
first RAT after receiving the permission.
[00180] In yet another embodiment, a device, method, and a program on a computer

readable medium is provided for an access node. The access node includes a
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730 and ROM 740 is typically faster than to secondary storage 750. The
secondary storage 750 is typically conprised of one or nore disk drives or
t ape dri wee 2ardizmi3ght be used for non-vol atil e storage @CTAa2010000@8 an
over-flow data storage device if RAM 730 is not |arge enough to hold al
wor ki ng data. Secondary storage 750 may be used to store progranms that are
| oaded into RAM 730 when such prograns are sel ected for execution. [00175]

The 1/0 %mp%ﬁénﬁc@@ﬁ%%d ik ebARInlch@AVEh & sHilg!stdlio RIpB¥ing ek oftPfteh
screen di splays, keyboards, keypads, switches, dials, mce, track balls,
voi ce redagfiaceess technelogie fifet)sandhasecondpé Tr edltke caMPPReM tie £8NfIGWTefblp

ToNi t 01 S, cofim i e gvt%rrlnrs%ﬂ% thd ol © YU t&%t{‘iﬁrgﬁtlstlo %Jﬁﬁy alddf of kRNGSE! ver

725 might be considered to be a conponent of the o jevi ces 760 I nstead of
or in addiAT énthecaliseneryobcorompoiseating f theHeobilet stalido @ ofisbadiospegesadyieces
720. [00 ] I r erein by reference for all

pur posses:Jn%@hgggi%el@gﬂt@g%ggrz\i/ﬁgﬁcgps%ﬁﬁ%p%rcgﬁ(ggﬁﬁ( 3GPP) Techni cal

Speci fi cd00td (ITS)ll antreFxmizBlimerntt, a 3evite ImeBed 3B a prograt ®n Adorgdoer

45. 005, . i , ARFCN
{o e oG AR P BB BB SCR SRS befelbn TRNALRL 7, A0S
i nt er net igerntityog ckll 6f #firsh eddim akgess addimplogh @RADY while being savee by anedlvadgrak ( RAN)

such as GERAN etc. ., wWhich is the e.af. _networ sed b t

i rel aus SEOAMLRTGac T sngl Lalr shleb A st §Eedindf bR PERReRH RRT i <
case ldoesThedist adtitaias ait idaet pos Riehtiiflyingychafacterivfic heeeibtapwitioas taaal oedcdlor t he
foll owi ng . reasons;_1)_ in the case, the pse, of, CN 1 riarily to
per it Lt GRERRTy 6 PR P08 e THan AGOL L EdTHERA | Prtatert WS Rt ” any
upgr ade tz0|da8EortERANIfIAY VRdiscterdtidt he coverage of a GAN network is not known
to the operator, since GAN coverage i s typically provided by neans of

Wi r el essqﬁ%ﬁ?_inilﬁgﬁ ifLSﬁ‘@rl%ri‘t??G'rﬁ‘Fﬂti BRI %E‘Pq’uﬁ&t g_rc@_rarﬁyor{r@a;%m@fteq EEE
802. 1 1coERaHMIECahbADS) ardSoeidbfewrs CRSBeAONtS RABBIN AtatRWN@apXolt hef

operat or and hence their |ocation nay not be known; and 3£ connectivity to

an 802. 1 COMEREBEAING e firsk ragianscesptartralpg k(Fdbld SN GaPAle €5 SUPMUYICAEh t hat
connect i Wid ¥ sbeord'idfaheess thpmsioll gRAﬂ?eAecfoﬁ{p%neﬁthggcﬁgﬁgEﬁé:& 1% g GPnnect

between the radio | evel coverage and the neaning of . I'n fact, the
' undi r ectlisdok eeigippurfasis o éheGagrondsRBd s ethe fistkeroidiesl gk ldagt ohe id@tibing he

bGANCS ! Pcﬁggc?e?étii%rs]s_écﬁ'ét% ’Wh BPﬁéastHh)%) celf Bt ! fitkdhaga .heAAt%ér%qieﬂpiiscat ed
y a GERAN networ k. nce, (critically) the presence of an Al In a
configured to determine that the at least one identifying characteristic is associated with
20  atleast one cell of the first RAT.
[00183] While several embodiments have been provided in the present disclosure, it
should be understood that the disclosed systems and methods may be embodied in
many other specific forms without departing from the spirit or scope of the present
disclosure. The present examples are to be considered as illustrative and not
25  restrictive, and the intention is not to be limited to the details given herein. For example,
the various elements or components may be combined or integrated in another system
or certain features may be omitted, or not implemented.
[00184] Also, techniques, systems, subsystems and methods described and
illustrated in the various embodiments as discrete or separate may be combined or
30 integrated with other systems, modules, techniques, or methods without departing from
the scope of the present disclosure. Other items shown or discussed as coupled or
directly coupled or communicating with each other may be indirectly coupled or
communicating through some interface, device, or intermediate component, whether

electrically, mechanically, or otherwise. Other examples of changes, substitutions, and
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GERAN nei ghbour cell list which corresponds to a GANC i s i ndependent of the
M5's process of attenpting to connect to the GANC. However, use of an ARFCN
in an | P wotzemvie7438y not be useful for those situati onsPCh/Ca2dw0oessVS
beconmes constrai ned, because no other unified addressing structure exists
for GAN cells other than the ARFCN. ARFCN is the addressing schene for GAN
- whereas E-UTRAN does have an addressing schene. The ARFCN for a GAN

net wor k iflepfibhé @c sBEYShARE HOINO skiIBYif the R BRASOUREBE | hb&E Swithlt

E- UTRAN and GERAN networks identify cells. Because GAN networks are

di f f er entdeppding froumRARPINAANd SFRAaNIiTHasREMREINt he use of an ARFCN in GAN
networks is not related to the above-described solutions for a M5 that is
constrained in a GERAN network and desires to connect to an E- UTRAN
network. [00178] Thus, the enbodi ments provide for a nobile station capable
of being served via a first radi o access technol ogy (RAT) and a second RAT
The nobile station includes a conponent configured to receive a perm ssion
to identify a cell of the first RAT in absence of a first radi o access type
nei ghbour cell list for a serving cell of the second RAT. The nobile
station also includes a conponent configured to identify a cell of the
first RAT after receiving the permssion. In an enbodi nent, the first radio
access type neighbour cell list for a serving cell of the second RAT can be
an E- UTRAN nei ghbour cell list used in accordance with 3GPP TS 44.018 and
TS 45.008. [00179] In another enbodi nent, a device, nethod, and a program
on a conputer readable nediumis provided for a nobile station that is
capabl e of being served via a first radi o access technol ogy (RAT) and a
second RAT. The nobile station includes a conmponent configured to receive a
permssion to identify a cell of the first RAT in absence of a first radio
access type neighbour cell list for a serving cell of the second RAT. The
nobil e station also includes a conponent configured to identify a cell of
the first RAT after receiving the perm ssion. [00180] In yet another

enbodi ment, a device, nmethod, and a program on a conputer readabl e nedi um
is provided for an access node. The access node incl udes aconponent
configured to conmunicate with a nobile station operating on one of a first
radi o access technol ogy (RAT) and a second RAT. The conponent is configured
to comuni cate a permission to the nobile station to attenpt to identify a
cell of the first RAT in the absence of comrunicating to the nobile station
a first radi o access type neighbour cell list for a serving cell of the
second RAT.
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[00181] In still another enbodi ment, a device, nethod, and a programon a
conput er readabl e nedium are provided for granting a nobile station

per m ssi omoto1aRreapt to identify a cell of a first radiPoTAneeR®eehnol ogy
(RAT) while being served by a cell of a second RAT. The nobile station
receives a list of neighbour cells of the second RAT. The |ist contains at
| east one identifying characteristic associated with at | east one cell of
the first RAT. The nobile station idefitAiMses a cell of the first RAT
associated with the at |east one identifying characteristic. [00182] In a
further enbodi ment, a device, nethod, and program on a conputer readable
medi um ars€ pr @vj i LR T t el i hi i st.af | Ji I

comuni ca1t'i ngﬁwfngﬁ(ﬂ;e :‘é?atftlg? C%agiﬂ% %]:c%elrzgs lth.g,(l? ﬁltl)%tgg@lsf()%ﬂii'(gl%gﬁ%gc%gg@?l%gyof
comuni cdRAMgand a sacaeddnd, thadiabilesleées cersptigitd:ogy (RAT). A conponent is
configured to_r ' |-k ' 0 - : e list
cont ans at | xDyaHEnLehlirede ALRR b oo MerkPe SO MY B s
one cel | inBbsdreefdf pdirstRAdio apcassripmnereighbiair celhlist dprreegerviog dell ef thie secerivat t he
at | east FﬁAl]e ingenti fying characteristic is associated with at | east one
cel | of the first RAT. [00183] Wil e several enbodi nents have been provided
in the present dingminesticenfiguteds hwidedtifyea wetllef dhedicsttRAET dftee retliebuairhg ed
systens and net hods may be enbodied in many ot her specific forns w thout
departi nd)efrp'(‘?ﬁ'lof‘he spirit or scope of the present disclosure. The present
exanploes are to be considered as illustrative and not restrictive, and the

intention is t to pe |]imted to the details_ giv herein. For exanpl e,
e var | Gus: ell BreHP8 RSt LAt | H)SBA 5Biohth breoTRY B AotV Etanot her
syst em orunferdaiicirebBial tadRSadtBYs hawor (ELETRARNY. not i npl emented. [00184]

Al so, techniques, systens, subsystens and nethods described and illustrated

in the various enbodi nents as discrete or separate nmay be conbi ned or

i ntegrated W trRe @idbak shiish @MBlairMAWHRSIn the pAMISHIGBis rBEeiVRT IRQHS fomhnl dTQut
departi ng fromthe scope of the present disclosure. Qher itens shown or

di scussedrdddenyiypioednasicteristie et # gelbefimthsd R&YT- communi cating with each ot her
may be indirectly coupled or comrunicating through sone interface, device,
or internedi ate conponent, whether electrically, nmechanically, or

ot herwi sé. O RBe recilgpstelionodl eaiangeshersinpiseimekileosiationnisdartber engbiaistaar e
ascert ai L [ - ; i ' - arting
From t he opran e A HRLEEIAR chick b A e el B R el el

capabl e dify dets aghsérsiEATvia a first radi o access technol ogy

20
5. The mobile station of claim 3 wherein the first identifying characteristic comprises
at least one of a GERAN broadcast control channel (BCCH) absolute radio frequency
channel number (ARFCN), a UTRAN frequency, and a UTRAN frequency plus a
primary scrambling code.

25
6. The mobile station of claim 4 wherein the second identifying characteristic
comprises at least one of an E-UTRAN absolute radio frequency channel number
(EARFCN) and an E-UTRAN absolute radio frequency channel number (EARFCN) plus
a physical layer cell identity (PCID).

30
7. The mobile station of claim 3 wherein the third RAT and the second RAT are the

same.
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(RAT) and a second RAT, the nobile station conprising: a conmponent
configured to receive a permssion to identify a cell of the first RAT in
absence oWoaofo/n3t3sradi o access type nei ghbour cell |i stPCrarA2eioaeo6sdng cel |
of the second RAT; and a conponent configured to identify a cell of the
first RAT after receiving the permssion. 2. The nobile station of claim1
wherein the first RAT conprises an evolved universal terrestrial radio

access nefwor kpg Enéﬁl@ﬁé\t%tiorfﬂfea?% Ml?érginfsﬁh@t%QEIeoétaﬂéfrﬁis”égle‘gG%fe%ﬁntehe

perm ssion is received in ormo irst identifying characteristic of

a cel | ofcirguit AvitegheRAES) allbrple opgygliers andaeregresoperalission t» afrPRlitA idendibhobi | e
station i R ca8NARhea ifatRs SR HAES bR 1 rst identifying

char actereﬁlsti cC W t% gﬂ)?econdﬁ)? g@nt ﬁef/(lﬁns chgr acteristic used by cells of
the first RAT. 5. The nobile station of claim3 wherein the first

i dentifyigng c 5l [ qne of 3.: r t

contr o1 * channdl® {aa s Ribf of BHR p3Reah NERTARG 8 oG DTPRBR) | &
UTRAN f r egoemely;UTatN aelUTRAN f requency plus a primary scranbling code. 6.
The nobile station of claim4 wherein the second identifying characteristic

conprises at | east one of an E-UTRAN absol ute radi o frequency channel
nunber ( BARFCNpe amdbilastdiol/BRANINaD sdiantie thadermissiagiseacsiverhiaom eine rofi tHzer

(EARFCN) .pl si cal er cell identity (PCID). 7. The nobile station
of cl ai mf?tmf%'ﬂﬁgtsﬁ%or}dtﬁr RAT and the second RAT are the sane.8. The
nobi l1® station of claim2 wherein the nobile station is able to performa

circuit swtched fal |l back operation,. d receives. pernssion t

Sttempt T i adhei Bl SBUOTRANFEE 1 ApERE AP PETTRSITOR (Henes Sl e, o
The nobi |@n&h@lidc=B6n Hith Gl rAbid stcedata@workt he permission is received froma
previ ous serving E-UTRAN cell. 10. The nobile station of claim1 wherein
the permssion is received fromone of the first RAT or the second RAT. 11.

The nobi l19 st ahkORokife SlagbMdk MART @ AhbRM PRS PeRAisSBn| ®ritees VRdidatdor to
comuni cation with a radi o access network.
15  priority information.

13.  The mobile station of claim 1 wherein the permission is stored on at least one of
a subscriber identity module (SIM), a universal subscriber identity module (USIM), and
a memory of the mobile station.

20
14.  The mobile station of claim 1 wherein the permission is received based on at

least one of a mobility change and a cell change.

15.  The mobile station of claim 1 wherein the permission is based on a number of

25  cell changes since the mobile station was last served by a cell of the first RAT.

16.  The mobile station of claim 1 wherein the permission is based on at least one of

a geographic location and a velocity of mobility information.
30 17.  The mobile station of claim 2 wherein the permission is based on the mobile

station being in the same location area, tracking area, or routing area as when the

mobile station initially left E-UTRAN service.
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12. The nobile station of claim1 wherein the perm ssion conprises
dedicated priority information. 13. The nobile station of claim1l wherein

t he per mwei20m/i23438t ored on at | east one of a subscri bePCiraabiotopoasodul e
(SIM, a universal subscriber identity nodule (USIM, and a nenory of the
nmobil e station. 14. The nobile station of claim1 wherein the permssion is
recei ved based on at | east one of a nobility change and a cell change. 15.
The nobi |1g st ghtdRoriie GhRibAcwALHehRerbeResdinESiPNis taskasedtn@nmapiumber

of cell changes since the nobile station was |ast served by a cell of the
first RAPBatPg befeinnpisaeespelilicdandmoileiniwpripklMNy of gauipalent BSVIbes s

based on \gHenF8HHopfl8 etahbn fitlfP ARG biaf8fisPRARND @ vel ocity of mobility
information. 17. The nobile station of claim?2 wherein the permission is
based on the nobile station being in the sanme | ocation area, tracking area,

or routi ar il : initiall: — N

servi ?e. ?g Tﬁge?fﬁo%l %@gﬁfﬁﬁ@fﬁgﬁgﬁm %v&]égtnggisﬁ;ntl eclog{aréunqﬁcsalstgon ingn based
on t he nuolscéss shtadum gNABesignpling. t he sane public | and nmobil e network (PLMN)

or equivalent PLMN as when the nobile station initially left service of the
first RAT. 19. The nobile station of claim1l wherein the permssionis
comuni c&led Biie mostalecesttonsdfr ebiom! (WASEinsihg nadrmisgion2i8 . reddieedifybinl 2 useat | on
of claim.1 \{\lnerei n the permssion is received froma user input. 21. The
mobi | e st'¥4on of claim2 wherein the perm ssion is received after the

nobi [1® station has successfully performed a conbined attach procedure in an

evol ved cket_ system (EPS). 22. The nobile station of .clai wherein the
i1 o st oMnE YRR e b o 2ern s GBS B resires B B EhR vy
VOi Ce Sersyitief.hadBucddfumm ietfernsddh icombifedcdtiichplodedutdr arc vl e@up e UCh
that the nobile station will abstain fromidentifying an E-UTRAN cell in

the eventSYPiRAR( - nmobi | e station receives an E-UTRAN configuration status
bit that indicates an absence of nei ghbouring E-UTRAN cells. 24. The nobile
station of claim1 wherein the nobile station is further configured to
receilVe &% updhe dachilersiptiosi ¢frclaim 1 wherein the mobile station is capable of internet

protocol multimedia subsystem (IMS) voice service.

23.  The mobile station of claim 2 further configured such that the mobile station

will abstain from identifying an E-UTRAN cell in the event that the mobile station
20  receives an E-UTRAN configuration status bit that indicates an absence of neighbouring

E-UTRAN cells.

24.  The mobile station of claim 1 wherein the mobile station is further configured to
receive an updated permission.

25
25.  The mobile station of claim 24 wherein the updated permission is received in one
of a device management object transmitted over the air and a signal from at least one

radio access network.
30 26. The mobile station of claim 1 wherein the mobile station is further enabled to

perform one of cell reselection and cell selection to a cell of the first RAT after receiving

a second permission.
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25. The nobile station of claim24 wherein the updated perm ssion is
received in one of a device managenent object transmtted over the air and
a signal woamoaz743éast one radi o access network. 26. TheCrun2b®/®0@&bdi on of
claiml1l wherein the nobile station is further enabled to perform one of
cell reselection and cell selection to a cell of the first RAT after

recei ving a second perm ssion.27. The nobile station of claim26 wherein

the secong perfit SR ststioh@FIMADE WABRHhE-SdERMNpERNibsioR & retBifedpBil €
station of claim26 wherein the second permnission conprises at |east one of

a flag, @ntlolkldRANseRll. a bit identifier received in broadcast information.
29. The nobile station of claim26 wherein the second perm ssion conprises
at |east one of a flag, a token, and a bit identifier that is signaled

poi nt t o 4%i nifhe onabiiie siatibh lobclaima2d wheredntheTesondpermissieracoroprises atleasin 26

whereisn tfag o?%‘?l%@d%&%ém%%‘%ﬁt R el éatrSEdcfaH ifforR&6dH. SSion. 31. The

nobil e station o erein the second permssion Is determ ned
according to a reselection rule stored in the nobile station. 32. The

nobil e statio | ai j . 0 ) .SSI: (S5 t he
mobi 1 & S8t i on "y o8 PR pLREnT 8 whdftit FE RRaRFb ISR oA RS 3y AR

nobi | e stoaki dre ey aroken raweattityidetiiipe that 33sigiidled ot ke psinata te bbiE ai m 26
further ?E gured to delay a first tine before reselecting to the cell of

the first 34. The nobile station of claim33 wherein the first tinme is
deperl@ent on the type of servi ce on the second RAT that was term nat ed 35.

ctation it 1B groede sfauBh L Sm kukbtest P eEh o B ReR Trotity andi

par amet erfnsst@brm.@gun_e is received in the second RAT. 36. The nobile station
of claim 26 wherein the first RAT conprises an evol ved uni versal
terrestrial radio access network (E-UTRAN).37. The nobile station of claim

26 whereify t henhgasad KAdort 8MBEINSE% RAGrRT tHR e%oﬁérp'ieaﬂmsfs%hrﬁsdertérﬁhnéoad' 0
access network (UTRAN) and a GSM EDGE radi o access network (CGERAN). 38. A

net hod i msFeringtted reselectiepbile stasedin tha nokbiasiadions being served via a first

32.  The mobile station of claim 26 wherein the second permission is such that the
mobile station may only select the cell of the first RAT on which the mobile station was
most recently camped.

20
33. The mobile station of claim 26 further configured to delay a first time before

reselecting to the cell of the first RAT.

34.  The mobile station of claim 33 wherein the first time is dependent on the type of

25  service on the second RAT that was terminated.

35.  The mobile station of claim 26 further configured such that the mobile station will
reselect to the E-UTRAN cell when no E-UTRAN measurement parameters structure is
received in the second RAT.

30
36. The mobile station of claim 26 wherein the first RAT comprises an evolved

universal terrestrial radio access network (E-UTRAN).
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radi o access technol ogy (RAT) and a second RAT, the nethod conprising:
receiving a permssion to identify a cell of the first RAT in absence of a
first radwoawocessst ype nei ghbour cell |ist for a servi rgTaA2b10000d5he
second RAT; and identifying a cell of the first RAT after receiving the
perm ssion. 39. The nethod of claim 38 wherein at |east one of the first
RAT conpri ses an evol ved universal terrestrial radio access network

( E- UTRAN)j37and ThBénai9le0stéidiAsf eRImPrIesRerBRetHal setoHBi RET 2Bptised 8Rérdral radi o
access network (UTRAN) and a GSM EDGE radi o access network (GERAN). 40. The
met hod ofuniessamtegesiifd radig aosesperiiosisi(GhRAY) Bad a3 (eMIER Gl dadipragcess a
first idepi\d¥iBBRARGracteristic of a cell of a third RAT, and wherein the
met hod further ‘conpri'ses: associating the first identifying characteristic
with a second identifying characteristic used by cells of the first RAT.

conpr Faeatar renclBeAnPIs Rt ELSR OUE RafdH kB b Ko <ERRE hSh ol ut e
radi o fregdiercgesstiachmelogyiRbéy afREEMnd FRA UTRANethaspeemrrigingand a UTRAN
(oauency Bl uSednhid ABEdisSLRIRLLAR, SR0F of G2 i ROTTRIARENOf ol sl

wherein the secton ing characterrsirc c rises a east one€e of an
E- UTRAN afesedsulyge neightoour celtjlisd farya seraing eéll oftihd secdnid AR CNindand an E- UTRAN

absol ute radig, freguenc annel er (EARF | us. a physical |ayer cell
Mdent ity (P B FURBS R NG wh SRS TR e Rl X ng. per of m ng
cell meselection to an E-UTRAN cell| after receiving a second perm ssion. 44.
A conput er. readabl e di,um.stori ac uter progr ich, when executed
by o Conpihent 1o JBS NG S SR Reshoeraip i crel i Benet RaT ooatiiis Gpab! o

of bei ng evBR¥Edintictsal téiréSihial rradiotatese etk NEATRAN| BAT)th@n@dcand &rand RAT,

the met hod conprising; receiving a permssion to identify ell of the
first RAFOMRME é’rﬂ?e%f)fa dryers! Feérﬁgtﬁahé%‘z%saqcﬁﬁé ?%W@WbéH?Rg\é‘l)la'?q & for a

serving ngém/gﬁgglaﬁj@g@@ggngmarkgggm\ﬂynti fying a cell of the first RAT
after receiving the perm ssion. 45. The conputer readabl e nedium of claim

44 whérein the first RAT conprises an
40. The method of claim 38 wherein the permission is received in the form of a first

identifying characteristic of a cell of a third RAT, and wherein the method further
comprises:
associating the first identifying characteristic with a second identifying

20  characteristic used by cells of the first RAT.

41.  The method of claim 40 wherein the first identifying characteristic comprises at
least one of a GERAN broadcast control channel (BCCH) absolute radio frequency
channel number (ARFCN), a UTRAN frequency, and a UTRAN frequency plus a

25  primary scrambling code.

42.  The method of claim 40 wherein the second identifying characteristic comprises

at least one of an E-UTRAN absolute radio frequency channel number (EARFCN) and

an E-UTRAN absolute radio frequency channel number (EARFCN) plus a physical layer
30 cell identity (PCID).

43.  The method of claim 38 further comprising:
performing cell reselection to an E-UTRAN cell after receiving a second

permission.
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evol ved universal terrestrial radio access network (E-UTRAN) and wherein
the second RAT conprises one of a universal terrestrial radi o access

net wor k (WORMNy12243d a GSM EDGE radi o access networ k ( GERAK)ICA248)/00b0

conmput er readabl e nedi um of claim 44 wherein the permission is received in
the formof a first identifying characteristic of a cell of a third RAT,
and wherein the nmethod further conprises: associating the first identifying
characteristic with a second identifying characteristic used by cells of
the first RAT. 47. The conputer readabl e nedium of claim46 wherein the
first ideédeifZNorteiraedable Repfiemaing 8 eamatter prRgran MaicHs whersreyted

br oadcast I
T R i R A e 'Fi.'b

code, andeaedEvigTRANStalBgO aceesp daC@dquqt%Bya@dwanﬁ@qondu%ér tHEEARMTN) .

The caenpybafikpgdabl e medi um of claim 46 wherein the second identifyi ng
characteri tpl onprises at | east one of an E- UTRAN absol ute radio
frequency charereivinguarbemi¢HaREONENtENd cath OEt-hGTMIRﬁaTbm(ﬂmeeca ofch tirsf raggpuency

channel na"ézgg t%égﬁ‘%g@gur%e st?or%hye 48%@‘ gﬁ’tﬁéts% nd Fklgﬁe('}ztr*nfjty (PCID). 49. The

conputer Tea cI aim erein methad Turther
conpri ses: per fdentifyimg ecedlllof tressfebeRAT aftetrecanngiidipeiissedn. after receiving a
second perm ssi on.
10 45,  The computer readable medium of claim 44 wherein the first RAT comprises an
evolved universal terrestrial radio access network (E-UTRAN) and wherein the second
RAT comprises one of a universal terrestrial radio access network (UTRAN) and a

GSM/EDGE radio access network (GERAN).

15 46 The computer readable medium of claim 44 wherein the permission is received
in the form of a first identifying characteristic of a cell of a third RAT, and wherein the
method further comprises:

associating the first identifying characteristic with a second identifying
characteristic used by cells of the first RAT.

20
47. The computer readable medium of claim 46 wherein the first identifying
characteristic comprises at least one of a GERAN broadcast control channel (BCCH)
absolute radio frequency channel number (ARFCN), a UTRAN frequency, a UTRAN
frequency plus a primary scrambling code, and an E-UTRAN absolute radio frequency

25  channel number (EARFCN).

48. The computer readable medium of claim 46 wherein the second identifying

characteristic comprises at least one of an E-UTRAN absolute radio frequency channel

number (EARFCN) and an E-UTRAN absolute radio frequency channel number
30 (EARFCN) plus a physical layer cell identity (PCID).

49. The computer readable medium of claim 44 wherein the method further

comprises:

42



WO 2010/127435 PCT/CA2010/000650

performing cell reselection to an E-UTRAN cell after receiving a second

permission.

43



