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BACKGROUND

[0003] Typical wireless data and voice networks cover large geographical regions. A
user may travel through the geographical region of the network. However, the network may
need to stay informed of the user equipment (UE) at any given time. Additionally, in order to
permit a UE to quickly connect to a network resource, mobility procedures such as cell
reselection, tracking area updates, and the like were developed to provide support for UE
mobility. A UE is designed to implement the mobility procedures to allow it to quickly connect
to the network and to keep the network informed of it current location.

[0004] Machine to machine (M2M) communication is a form of data communication
between entities or machines that does not necessarily need human intervention. Respective
communication networks may include any number of Machine Type Communication (MTC)
devices. Metering devices or tracking devices are typical examples of MTC devices. As used
herein, the term user equipment (UE) may include MTC devices.

[0005] With the deployment of M2M systems, a wide variety of devices with diverse
capabilities may operate under different conditions. The capabilities of the MTC devices may
vary, and the capabilities of the MTC devices may depend on the requirements of one or more
MTC applications. Categories of features of machine type communications may include one or
more of: Time Controlled, Time Tolerant, Packet Switched (PS) Only, Online Small Data
Transmissions, Offline Small Data Transmissions, Mobile Originated Only, Infrequent Mobile
Terminated, MTC Monitoring, Offline Indication, Jamming Indication, Priority Alarm Message
(PAM), Extra Low Power Consumption, Secure Connection, Location Specific Trigger and

Group Based MTC Features including Group Based Policing and Group Based Addressing.
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[0008] A more detailed understanding may be had from the following description,
given by way of example in conjunction with the accompanying drawings wherein:

[0009] FIG. 1A is a system diagram of an example communications system in which
one or more disclosed embodiments may be implemented;

[0010] FIG. IB is a system diagram of an example wireless transmit/receive unit
(WTRU) that may be used within the communications system illustrated in FIG. 1A;

[0011] FIG. 1C is a system diagram of an example radio access network and an
example core network that may be used within the communications system illustrated in FIG.
1A;

[0012] FIG. 2 is an exemplary state diagram for transitioning between mobility states
for a UE with two mobility states in idle mode;

[0013] FIG. 3 is an exemplary state diagram for transitioning between mobility states
for a UE with three mobility states in idle mode; and

[0014] FIG. 4 is an exemplary state diagram for transitioning between mobility states

based on an uplink (UL) data trigger.
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bandwidth. For example, the communications systems 100 may employ one or more channel

access methods, such as code division multiple access (CDMA), time division multiple access

(TDMA), frequency division multiple access (FDMA), orthogonal FDMA (OFDMA), single-

carrier FDMA (SC-FDMA), and the like.

[0016] As shown in FIG. 1A, the communications system 100 may include wireless
transmit/receive units (WTRUSs) 102a, 102b, 102¢, 102d, a radio access network (RAN) 104, a
core network 106, a public switched telephone network (PSTN) 108, the Internet 110, and other
networks 112, though it will be appreciated that the disclosed embodiments contemplate any
number of WTRUS, base stations, networks, and/or network elements. Each of the WTRUSs
102a, 102b, 102¢, 102d may be any type of device configured to operate and/or communicate in
a wireless environment. By way of example, the WTRUSs 102a, 102b, 102¢, 102d may be
configured to transmit and/or receive wireless signals and may include user equipment (UE), a
mobile station, a fixed or mobile subscriber unit, a pager, a cellular telephone, a personal digital
assistant (PDA), a smartphone, a laptop, a netbook, a personal computer, a wireless sensor,
consumer electronics, and the like.

[0017] The communications systems 100 may also include a base station 114a and a
base station 114b. Each of the base stations 114a, 114b may be any type of device configured to
wirelessly interface with at least one of the WTRUs 102a, 102b, 102¢, 102d to facilitate access to
one¢ or more communication networks, such as the core network 106, the Internet 110, and/or the
networks 112. By way of example, the base stations 114a, 114b may be a base transceiver
station (BTS), a Node-B, an eNode B, a Home Node B, a Home eNode B, a site controller, an
access point (AP), a wireless router, and the like. While the base stations 114a, 114b are each
depicted as a single element, it will be appreciated that the base stations 114a, 114b may include
any number of interconnected base stations and/or network elements.

[0018] The base station 114a may be part of the RAN 104, which may also include
other base stations and/or network elements (not shown), such as a base station controller (BSC),
a radio network controller (RNC), relay nodes, etc. The base station 114a and/or the base station

114b may be configured to transmit and/or receive wireless signals within a particular
-3-
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[0022] In other embodiments, the base station 114a and the WTRUSs 102a, 102b, 102¢

may implement radio technologies such as IEEE 802.16 (i.e., Worldwide Interoperability for
Microwave Access (WiMAX)), CDMA2000, CDMA2000 1X, CDMA2000 EV-DO, Interim
Standard 2000 (IS-2000), Interim Standard 95 (IS-95), Interim Standard 856 (IS-856), Global
System for Mobile communications (GSM), Enhanced Data rates for GSM Evolution (EDGE),
GSM EDGE (GERAN), and the like.

[0023] The base station 114b in FIG. 1A may be a wireless router, Home Node B,
Home eNode B, or access point, for example, and may utilize any suitable RAT for facilitating
wireless connectivity in a localized area, such as a place of business, a home, a vehicle, a

campus, and the like. In one embodiment, the base station 114b and the WTRUs 102c¢, 102d
-4 -
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and 1t hgoWRYS 4 192G esstREBSTNR 030t /i eI HSROR LY 39842 112. The PSTN 108

may include circuit-switched telephone networks that provide plain old telephone service

(POTS). The Internet 110 may include a global system of interconnected computer networks
and devices that use common communication protocols, such as the transmission control
protocol (TCP), user datagram protocol (UDP) and the internet protocol (IP) in the TCP/IP
internet protocol suite. The networks 112 may include wired or wireless communications
networks owned and/or operated by other service providers. For example, the networks 112 may
include another core network connected to one or more RANs, which may employ the same
RAT as the RAN 104 or a different RAT.

[0026] Some or all of the WTRUSs 102a, 102b, 102¢, 102d in the communications
system 100 may include multi-mode capabilities, i.e., the WTRUs 102a, 102b, 102¢, 102d may
include multiple transceivers for communicating with different wireless networks over different

wireless links. For example, the WTRU 102¢ shown in FIG. 1A may be configured to
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general pur f0&9] prlpeddison, altaoegie%lp SNyt Rss sl 4 8¢ 1s deptetshia rﬁ%@o]ﬁlﬂs

pr Oces 23%n @elgﬁlgﬁtt f”He V%'l"g@ai 02%93(; fiRAQL a g ﬁ&be@of@aﬂgﬁ t)r@%én%felem S 122D
rocé%so rs, One or more m<CTroprocessors in association mn?h a DSP

core anoompamﬁ&ﬂw1haVWTRlbudnhmpﬁhpmyhﬂmenamhomgySWhosﬁnond@hoghmee@

a rcurts %ﬁSICSb Frekgwfro granmmable Gate Arra FPG%e% circ |ts any other

type ofthg Téﬁrl AP mayin G twoEymorg USPRIE SRR iICHEIC N F 4 (R MW ED! cpRienas)

processgr tra]n%gutﬁﬁ% aﬂ@fé(c&rvmgswlg&@és st lsrlgfer gl%taﬁ* iMePa 1516!’19 power control,

i nput/ out put processin /or any other functionality that enables t he

WIRU 102 t o [e¢dd atTélertranspewerr éPe@swydr\conbgurehto miﬁdudaqgrtm:s;m thatl@e tabe be

| toth 120,. wh
oo o T ol B BRI o3 7 s Lol 10 B € Y S baarg pectivgd ang

the transcei ver 120 as separate conpbnents, it mnll be appreciated that the
processor 118 and the transceiver 120 may be integrated together in an
el ectroni c package or chip.



[0029] The transm t/receive el enent 122 may be configured to transmt
signals to, or receive signals from a base station (e.g., the base station
114a) ovewotha/mBT44i nterface 116. For exanple, in one emrbodiSceni3zosrhe
transmt/receive el ement 122 may be an antenna configured to transmt

and/ or .receive RF si S anot her . enbodi t transmt/recejve

el ementY1BUraRRIKECEFC %‘FF%&%&WW Qt@aﬁftiﬁgﬁﬁ%Utl@Stw fultia

recei VeahdBilithdy; TRs, heSirdsBeil At rﬁamalhae niu@ﬁplsﬁaﬁgaln%rslf& éiﬁbhﬁ’%‘ﬂ’k ReTRU |
embodi ment, the transmt/receive el’enent 122 may be configured to transnmit

and redé? W@ccbomhnlléﬁteafmjmnltg)&ﬂ R4iTgrmmbls as UTRW dnd I Eaf)3r e ifateadmpleat t he

transmt/re enent 12 ured to t sm and/ or. recei ve
any conbi nadfii of Hraieat AR ghiee TRY |8 ne fourl IR B ik 658 h ¢ ne
trans mutﬁm de@ifken, ehesRakerAxidrdphofte Pi4; tRtcdypad-1 %6, addBodthe AisplAyabechPhe NNt

the WIRU 102 may i nclude any nunber of transmt/receive elenents 122. Mre

speci f (@&l 9'1quxdWéYWF&§pi@2(h€éS’/) BpboyniNpIITSeEe halﬁr%wmmgée (QIERdEsplay
enbodi nﬁﬂ ’Th% ?oc\é\gﬁpl il'g g%}/o 055 Odullfl ?ertd\gﬁt 'ihe@eﬁ(e%/ I ec (gl{erﬁgle{h\é%l gé%nent S

122 (e ransmttin rvin

si gnal 326V@1rd/drhﬂ& dikplay/muehpaIC281 16 addition, th¢ Pd3dshorThe maﬁme@ m&ﬁm&ﬁ&l may be
conflgured to nodul ate the signals that are to be transmtted by
t r ans miltIhS8EPIPES @At He ALY P2 Oh A DY BeReTu PURIes el ve lteﬁ%ﬁm%wé 06

recei vedy o\ ﬁ@%&é&ﬁéﬁ%@%@% éf%&%@ﬁéégﬁﬁe@ﬁ%@@ﬁﬁg%%&fe%ﬂ&&' ement

122. As note ove, 102 may ities. Thus,
the t ran&sememrﬁ%hﬁyrehdmhludnenmﬂyt(ml\é) tharkdiek, we asy bther ypabf memotshe WIRU

102 to cormuu:at V|arm such sUTRA nd . | EEE 802.
exanp! SioME dvicgoa s bl BeBesar 2md R e SWreipd0deHy mRETESSBIEG. <o,
and mayafdes elorori 868k, hBHke datd (KDYMent c%eakﬁﬂhé MkEr RPRRRSHFZMImERS

keypad 126, and/or the display/touchpad 128 (e aliquid crystal display
(LCD) dlnfsmoaqssw 18 nagy ancgmniioritighn remi artd a’q@re dlatade, anep)thefiis potahysially) .

The pr 1 ut put user dat 0 eaker/m crophone 124,
the Keyranimnehd Sl BerdeRi B bory il AT BRAENAN. 1 he o ocessor

118 may accqs(mq nflqlrerméde@gbrfmg»mayae@bns@tpzfv&rcﬂ@hathle@ow@ﬂyouwaomoﬁncsmy abl e
menory, such as the non-renovable nmenory 106 and/or the renovabl e nenory

132. TKenhghcd erdistabite andiepegntnd shargyvar fethgpehar spraparcaéciadhe Welby y 02.RAM) |

read-o &P O r.age

devi ceﬁlh}fé‘lll) re%&éwrprjmry yd%‘ghﬁlégeﬁﬁ% O%Hﬁ%f)scrl er 1%(@%{{%{( ﬁmdul e

(SI'M dlas phwer soweNn §4 ﬁtay@ﬂmluda: @R heord Ui deﬂiﬂba(t&ﬁl)s (ﬁ@fmﬁ(}kel}az[dimuﬁf@h(jh):

like. In Eher enbodi nent s, g rocessor. 118 E/ access i nfor rTFtl on from
A i

and st dickelang (Nn) rigks! net MEMED{ithienien (Ligemk &g otelares!wfrdh 102,

such agoM aRd ARNMEN Or a honme conputer (not shown). [ 0033] The
processor ‘118 may receive power fromthe power source 134, and may be
configured t{&03d] sﬂfhet}md)cesmd/l&mag@tlﬂorh@l cotipled pco)tkerGRSbchlp@t dﬁfh@vhldnmpphe nts

in the WIRU Thy pover urc be any suit arF&ew ce for
power | KOS HEipr LG Toskgpn EIRRET (¢ e Kaitare SUURLLIDIATHIPE TR one or
nore dnycagigh bf BRWERIER @n gddmah @d< Rk HERANd URe (Nofld tion &k €he GPOChpNLZN) |
ni ckel nmetal hydride (NiMH), i hiumion (Li-ion), etc.), solar cells, fuel
cel | s, 13adhe NETRUK®2 may receive locatlon information over the air interface 116 from a base

station (e.g., base stations 114a, 114b) and/or determine its location based on the timing of the

signals being received from two or more nearby base stations. It will be appreciated that the

WTRU 102 may acquire location information by way of any suitable location-determination

method while remaining consistent with an embodiment.

[0035] The processor 118 may further be coupled to other peripherals 138, which may
include one or more software and/or hardware modules that provide additional features,
functionality and/or wired or wireless connectivity. For example, the peripherals 138 may

include an accelerometer, an e-compass, a satellite transceiver, a digital camera (for photographs

or video), a universal serial bus (USB) port, a vibration device, a television transceiver, a hands
-7 -



[ 0034] The processor 118 may al so be coupled to the GPS chi pset 136, which
may be configured to provide location information (e.g., |ongitude and

| ati t ude)woegawidsTg t he current |ocation of the WIRU 102CTius2@d@sds7on t o,
or inlieu of, the information fromthe GPS chipset 136, the WIRU 102 may
receiv ca nf ormation over the air int e 116 from.a base station
(e.g. %ﬁail@ iSFfa@. Hijigoq a}m@%@)é%ﬁ}m%mw@ﬁﬁ{ﬁﬁfrw ¥R 4diEH! BYSEd on the
tim ng p®fyet, fa%nédugﬁl%%& E’%id%g gﬁﬁ@%v\#@fjmt)ﬂﬂ@‘ AR tRfict RS cReRl Bye lpase stations.
It will be appreciated that the RU 102 may acquire |ocation information
by way of an{03sli tFi6l Cline sysiamdagtaer of thaliA | i eibidie whid retwenkeliOfi ng

consistent  wWith a r ocessor further
o s ou Rttt S pd B BRRRRh s Sared hpver B RN 07 rRARTRISSHLTEA 1. 50t tvar e
and/ or t&aneNaY & babLigisatt Rath thE WTRIEs agiLh, tlopcnqt)zé vdriiesr intdrfet i10patrhd y
and/or wired or wirel ess connecti vi tééhFor exarrpl t he peripherals 138 may

i ncl ud&AaN l%@@lyel#@ri@tlélcomawn@a&@w ¢ gorg aetaiork 4 6.t As syl wdrlG. ACdihgi t al
caner al&iﬁ é,‘%%lﬁ‘@é‘ﬁo&)é BX'lﬁ‘G’af)mo@ O 1§1§‘Jnh§%%éhalhe\%&féoﬂ USBhoROT t, @
EVI C

vi bration i sion transcel ver
2011/ 12&?1%1%@1{5/ foS26thiub3eBr2with ele Wammzaﬁl Bbu emmivlaﬂthmduherfaee freequency
nodul at ed radio unit, a digital nusic player, a nedia player, a_video

gane plly dﬁ‘%&ﬂ‘@a 140 FQsrmay e%P@ﬁé‘éﬁom%ﬁ‘rﬁ’dVlﬁh%PPm%laf celf (nt shopse i 1c
I's a sygt Wi(ﬁugf J@I.%tﬂo@ nB@'\AlsJo%cﬁagRNt% 10485 €1 AL WAL ﬂe%ggg&fa@éadeh htO an

enbodi nment . not e ove he RAN 104 may enploy a 10 tec ogy
t o comRAIN dﬁ# mawl md:iudid”uamy\lﬁ[ﬁl]is:r dORade-Be2hd Rl\@cwhl\],eetrentahan@conmstmewﬁthcae 116.
The RAN prﬁ aI so be in communication with the core network 106. As

shown {© ’é}e the RAN 104 may incl ude Node-Bs 140a, 140b, 140c, which

may each i nf[b(}{@? %h@%mqﬁﬁ?@(}tf@ﬂﬁ&ﬁbﬁ@% lfl@a[ IQQEYHMS}'b‘é@ﬁ b&ﬁmthcQtlérh@zltWRUS
102a, 102b, 102c over the air interface 116 he Node-Bs 140a, 140b,

may eade RYCakifacrddiipnaily, ihaNpde-Bi it araydslin C()mmunwlabvﬁmyvltwth&]RN GilHeb. RAN

104. T 4. nmay ncl ude RNCs 142a, . 142b. 1t will. be reci at ed
that ¢ HeANeTow 48y e PaaSuh i wihbent S Arasadsaeyh R 2 PR FERE i ng
consi stigfintadfdch. The RNTRAIATBNE42b may be ihQBBAJunfitish OMth dnd afbter Vli&an e
Node-Bs 140a, 140b may be in conmmunication with the RNC 142a. Additionally,

t he Nodl@fﬁléa%Afdi?ChQ‘?thﬁ@N‘ﬁs toimiitomey bacoufiguradie crycal4bpresmassvadedeBs 140a,
140b, 14Q¢ 1_’%?‘%{ I%Ng‘g&%%ﬁtﬁi%ﬁ&c{eﬂe ih GEAAGH I & gﬁﬁg R%w"c?samz% P2 a‘ﬁ'o | ub

interface.” be Tn ¢dmunication wt er via

an | ur configrédrecartyatioouppbe oRi‘dESun:bﬁaﬂaht;Ldsabh apyuthidoe pbw gluoathol, tbadont r ol
the respective Node-Bs 140a, 140b, .140c to which it is connected, In
addi t i SANTapdmission pentralrachorsgheduling handovss conirali rediversie aFSWithut or

supportﬁlﬁgggg dfafé%E Rah,| M’thes as outer |oop power control, |oad
cont rol m’'ssi on nt r'o et schedul i ng, handover cont r ol ,

macr odi ver si[0838] s él&mrqotwna‘twmkt ]Qﬁrshpwdam Bl@nl€t ypy iitmtudeaartdedim gateivke (MGW)

(v 130 SO Petts oty BSRatirt Ty SPRS Smp@E pios s B BRh ode
(SCBN) %&ﬁaymﬂ@ﬁu@oﬂ%@w@ﬁ’ﬁﬁs@ uwrh%feaap&t&hé %ﬁsg&n 8PmeNW 'afeede%ﬁ%li af

t he foregm ng el ements are depicted as part of the core network
wi || bearep thecdost @ﬁwpﬂel%aﬁwl rhe appreciateslghalagprene of Whase @@n@mﬂé@}’é?ﬁ@}\’@ﬁd

operat edd}?)}{oger}at%(ri] ya el%ltgeol}.hert an tElQ Cors Qefvark to%@r% or OPET ator.

[0039] The RNC 142a in the RAN 104 may be connected to the MSC 146 in the core
network 106 via an TuCS interface. The MSC 146 may be connected to the MGW 144. The
MSC 146 and the MGW 144 may provide the WTRUs 102a, 102b, 102¢ with access to circuit-
switched networks, such as the PSTN 108, to facilitate communications between the WTRUSs
102a, 102b, 102¢ and traditional land-line communications devices.

[0040] The RNC 142a in the RAN 104 may also be connected to the SGSN 148 in the
core network 106 via an [uPS interface. The SGSN 148 may be connected to the GGSN 150.

The SGSN 148 and the GGSN 150 may provide the WTRUs 102a, 102b, 102¢ with access to
-8-



[ 0039] The RNC 142a in the RAN 104 nay be connected to the MSC 146 in the
core network 106 via an luCS interface. The MSC 146 nay be connected to the
MW 144. WbeoNBC3M46 and the MGW 144 nay provi de t he WROI/UB®a/03@B02b, 102c
with access to circuit-sw tched networks, such as the PSTN 108, to

facilitate co i cati ons bet t he RUs . 102a, 102b, . 102c .and

e ach t POHE VAR RO RO M L2t T RECLbUT oGt COMPYBKEIOMHREENE 21424 i n
the RAM,OATREY1@aS f0de 16Raabasdabied ib&RCGSN 148 in the core network 106
via an |uPS interface. The SGSN 148 may be connected to the GGSN 150. The

SGSN 148 and0@4ié mtd_cﬁﬂaowa,ythppwmdevqrhéOmwlmaonnm@ toXectwiotks
access 2011/ 12 PCT/ US2011/,030872 pa t-swit netvvor su

o e 1B o Tt e o TSR A RS TSP e b R P PR B
102a, 1odhscriRerangert P- enabl ed devi ces. [ 0041] As noted above, the

core network 106 may al so be connected to the networks 112, which may
i ncl ude ot hé@ﬂﬂlr@@r&wmofbéltré%n@umohﬁﬁkéewm sqaROighABWbHHH PEICCdEEY at ed by

ot her %%fﬁ{écf:t%r Hé%i{éh %?Jb?lg dlewces may L9 %11%1:64: an8 Gg{mésté Ite\émﬂr esh thﬁ? %%éew ces

devi ces, sone procedures I’lOI‘ITB

may be IMI@Eﬁ@aﬁ)@ﬂycyaﬁﬂs Efa&e\xmtperfbﬁﬁauﬂmaobﬂﬁfymoce\dam {howesuits Arayohi | ity
types of devices performall the nohility procedures, the results may be a
wast e GYaSiErH SRBLCSETAY PRIVAEST IeSQUESSANE @8 UaRsFeaTFRTISEBRES 9f the ASYiRpt PENCTof

L devih ROW i Thl iR 1R B UEARL LRIRSRAUSHESLE, d ROt

devi ces are power constral ne uns on
power aadicorunaroa loheypdddyactdryi poWanaadi/onm dbpl@yedwmylomtonbdlwmy Inyt lxcesdgi bl e or

not accessi. at all scl d are vari ous net hod opt.i m.zati.on for
Coen marranblesior fresiirt doul ISRl S R AbTh R o BB KRG now UE
nobi | trﬂb/l%%&ﬁhty%bic@@ %@éhhcﬁﬂg Bt dod EinliRBd: '(feﬁnﬁfg(?l‘é@/ct% %?ob'ﬂ'ﬁ thege states,
configuration of devices Tn these states, and tran3|t|on|ng triggers

bet we e epHoibdation ;of ﬁtean@tshty procedures [notbm&] states, confgtratiprt ofhe devrdeestimthegh t he
term no egy erei ga,[ %/W atn [or Long Term Evol ution (LTE),

al | thé ?Eﬁt{aéls e8! Ug%ﬁ, %ﬁ’ﬁf“ilg]é’ Y6 Bt her wirel ess technol ogi es such

as Long Ter nud=as9l ut is%@t@ﬁdﬁz&%@ﬂtlr(ohglEth%)temfﬂl@lbgtu@d&ie&fﬁh {sahat\TINIES and/or

Communi cations (GSM or any other wirel ess technol ogy an exanple it is
under stlopd Teindtvolutiop ke TER aHithrotaggptrae dagallpsanplicelc tm@tb@rr\wlewobu | e

t I t,h the LTE
f e AbRE R SRR ighosdahSed TR OB el BdeRe (S
Syst emdoniratimeitions (@Smn tisy sthgneirtisssanchnvldgy( Masinesxampfeat rs;ahtia@toBh Ot kt)

apply to UMIS, LTE, GSM or any other wrel ess technol ogy using a _simlar
Ssgt )émlﬂo the &r%qqlw %%m@? r)rq;é]gwl mobile te?ecornrnumcatlonsg g/ystern( TS), tlrlqs 18

the equivalent of PCI in the LTE. It is also understood that BCCH (Broadcast Control Channel)
and the (SI) System Information elements/segments and MIB (Master Information Block) apply
to UMTS, LTE, GSM or any other wireless technology using a similar system information
broadcast method.

[0044] It is also understood that the term cell is equivalent to any wireless base station
(Node-B (NB), evolved Node B (eNB), Home Node B (HNB), Home evolved Node B (HeNB),
base transceiver station (BTS), radio base station (RBS), Access Point, etc.). Hence the concept
of cell also maps to frequency and any Radio Access Technology (RAT). i.e., A UE switching
between different cells can also mean a UE switching between different frequencies and/or
RATS. A “resource” hereafter means any resource that a UE or the network (NW) uses in order
to communicate. Also, the term “home cell” is used to refer to the cell on which the UE is
initially camped or any preferred cell for this UE, or it may refer to a serving cell. In one
example, this may be any serving cell in a macro layer/frequency and/or RAT. Alternatively,

this may also be a HNB in UMTS or HeNB in LTE.
-9-



[0044] It is also understood that the termcell is equivalent to any

W rel ess base station (Node-B (NB), evolved Node B (eNB), Hone Node B
(HNB), Howe 2eui0i2sm=d Node B (HeNB), base transceiver staPComsSeBI830872 adi o
base station (RBS), Access Point, etc. ) Hence t he concept of ceII aI SO

R /LG PR 2 t@%g RSP e BB T ooy lowitholiliBttigen

di fferenty &5@9@&%&1@% @nﬁte&o %Ttﬁgh MoblIfy Qﬂdfeceumt&ra@tltﬁdu ARRNFatBfY
resource that a UE or the network (NW uses in order to comTunl cate. Al so,

the t ercnnﬁgmmonsetnbcedusesmédnggﬁrs ddfercd and vsed heedaffteomawbi dbscribed WEhi s
initiall referr eII f.or. th| er, t.o a
servi nge TR Gl AR b D u S amymghioS BartrnF eisbodhto bfisgipySes

| ayer / fah@ el & )diaosk] @kerRedi m‘¥n¥ Foaiip® ¥ celfulir phomy, PhSEnbRliBekiNBedcAbsMI'S
or HENB in LTE. WO 2011/1 3744PCT/ US2011/ 030872 [ 0045] Even though
t he solhgicinmay dlse beiappléirablel toWlFeffeqturegraqyirements wuchotsi Pytingt Bmaed to, tEPfey may
be equ I t | r r t he
or at oo Lo/p@a ¢ SRRMEISPILE AN P Rlal oMo SO Fip I Rbur BHER IHEVAD | 0

nay be tighe iedyi He&drd/uot dtcésR), dlime Coh@oMIdG ede WeoRss thatithay k&rgl/modivd dity at
optim zatj Qns may be extended to other devices and nore traditiona

user edtidsfasd Pert%hs opimgpind Mops Prigaatedndply (e ghdodrtrdartrommautede Fitbed
herein ot@b3Ow RS, BRRlL ﬁt%‘Bh@oh mME@dBﬁ?t ures/requirenments such as, but not

limted to, Extra Low Power nsunption”(e.g., devices that nmay be depl oyed
in renote gémphﬂmmobﬂnmnatmmatyhmdeﬁa@d mﬁaaﬂdtmammse)duréﬁl imghese

Controll ed (e. devi ces. t hat sen ive t redefi ne erlods
of 1 PV RIS FoTiea Brigter 8 Gre Uiginyy ddidhete Blsranm Bata
the netmyikyWhed ih MAE tadde fomRe Ug ok hgfn@ﬁtrﬁﬂ)ll%ts?a)te may be a s{a%)ﬁ‘t@)]'hlgf?fﬁe UE

nmobi ity states may be defined as well as idlé node procedures in these new
st at es nagwgs ﬁnels'tﬂamegltquansliﬁwxﬂne a riftyeorkt At dayiesfin ninerrye m@lyhiyrﬁéat@udeyoméudet WO

It bi | dl de f bilit
otate i toteies ok Ay Bie URes v BoRRe pisBiopt Pl Sl lotaen i thi
net wor kegufardRvik C Bot dkaghps larneblcmmylbetcbnﬁgaeetmml Irhd PmBBidity §thtt when

procedures that allow the UE to nove between network cells on a regular or
semi - r depdericegagioyingrhsiwesacaeps er may essithe mesy bpaveso AlisgUp adother erample, &

normal ;o t&hiq&otv% ffta%lte%c%ﬁlln rﬁ&ﬁ bg&‘/éeﬁ Sl tﬂEDd{e'v[L% n?zﬁ B’Xfét%ﬂﬁg&'eh Jo B HY

possi bl'y nove ween cel n anot her "exanple unknown

devi ce neirhdl msbiktybedtyvemnancealeinplary babdéwicas tiayorheal mebifliitgstatednatydaeuﬁel n a
nor mal jlity state. In an exenplary embodinment, the normal nobility
state rﬁiﬁnguﬁén‘tbn]étycfé?f“aul t mobility state. [0047] A low nobility st ate

may be definggh# o o V@ Bﬁ&&sﬂago%isp %déﬁ%d%ﬂé&%a@ﬁ%ﬁ%}@%@ﬂc@ﬁﬁt v state.

cells less frequently t an It en it 1si1n the norm
For exadnpieen nttveork ovllstolsi fréquyntéit thae itrdwgs ybemit st mtthe hornwith neibilith etatdE Hos

confined to a,si etvvork cell, or .novi. i e bet ween cel |

e " EhwPieneS (B0 PRy SRR ol b R g RE B RRSUETs YNGR A no
mobi | i o] sarat&n@tﬁfrfa@uat@tbetveeeMeneIerg LhieendBY &8 cd RIRd VIS WithA ancoaﬁﬁwgl e
network cell. For exanpl &, a no nobiiity state may correspond to no

rmverrer&eowphlh@ ref@on.cé.noThebility stsbimaytbyg astaie whenein the davise renesinsowithingh a UE

tranS|t|o edeV|ce|s st ar for ex or a ified
arount BRG ero TRl 37U A A Sp S B DR R cal5uRiAE od iR budr B o

whi ch tdhetc&JErhen@ﬁfobﬂﬁyl staf rhayClhd & ahfd tpMhsdCAUE!te@sitibAto wWitdshe uéwahl@ul d be
understood that the no nobility state is a subset of the |low nobility

st at e. S®URNYH, fopBRIMRlY f@taaﬁlpémﬁﬁ‘}' apeunt of e The nenebilipyhdatg aaycerragpad to

bet Wee% s&ﬁé ﬁlﬁ%lﬁcﬂ e AHENL xetdkté% c'eﬁalﬁrbﬁﬁﬁ&{lr’&}an?gbgtt%{,é mﬁf’i‘iﬁ%e For

I ce nmy tranSI Ion to a en 1t is noving
f r eq ue mltlde'stomtj] et ttfealodﬁublhaz dtate s eqibecttdf yhanfowi mobidoroas. A lEglgmiobileamhte
nunber of cells or r egl n(s1
may be a state 1n whic evice moves between cells more frequently than in the normal
mobility state. For example, a device may transition to a high mobility state when it is moving

frequent or when the device is frequently moving across a significant number of cells or regions.
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WO 2011/ 123744PCT/ US2011/ 030872 [ 0048] For exanple, the UE nobility
states nmay be characterized by different functional aspects such as a
frequencywof2oa/at440f nmeasurenents, a | ength of extendeaCuitscanisosard
reception (DRX) with correspondi ng nonitoring of paging occasi ons, a

frequency of a d/ or. a frequency, of ac | 1.Lon of system
it or mac | on 0GB %ﬁﬁ‘ﬁlﬂeéﬁeﬁwoyﬁ%ﬁ%ﬁﬂ § Clgra ARy Ffﬁ# Fi5Pm no
measur %ﬁ‘dﬁ%ﬁalaafs &kd sucﬁ\aygﬁ%gﬂen%E)?QrséFJf%Yﬁﬁurgﬁ@l%rael'%ﬁg'th%f bRechirgl | ow

mobility state han it would in"a normal state. Simlarly, sone tinmers, DRX
cycl e |dewgetinugd deasptier (I2RX) wghtcatrﬁ&pnnqhag ammiterisg nﬁgagb@ easaions, ddwquency

tail th t d
he. beibieaion PRGRTRRTRLT a teohiEy BF Aktuiitodo b Somda i GAR 1RF bRl OE"
f ol | owiiig ns WaseEliseRSmay Eerfom{ AOARhsuBan&itakht i e endy prehattwes may be

used for configuring a UE in a no or low nobility state. In an enbodi nent,

t he netMAIPWCTREYLS it tml@w magPslaflystage than ifevoyld in @)a@rm?éﬁf@tes Sméaily.isemedinzers,
nobi | it =¥ nmay use
"0 or aBRRSHUEtenbIE MR Cn R RE AV A RETNADE, [ ABUR, DRy W 70, P2

may be papeditdrs & the nﬁj’ﬂ)ﬂW@taﬂemheﬁ dhEradRyistde aagdphd bl @r 6a BIH in tUeSe status
exanpl e, the MIC device f;g/ obtain the configuration paraneters fromthe
Syst emafdigFuseadi B HeGi! 1 e ToUpvInggubssclionsthe par aneters may be confi gur ed

during regi W@&%&tﬁaﬁe&% RREMRE déﬁwﬁ?%ﬁﬂﬁu&ti ok it %g inCatES low

si gnal i ng. e con I gure e val ues epl oynent. The
par arretrmtslmmyaté)elnmmwmwﬁdndm thb]aetuiﬁrldmay pepvildesatsaluscvalyodsifonpdrametays MTC
services t1: {)row bg a& MIC server. a Bhe user hof UE may .confi gure
the valSBedigiop BROHiRY Jptea e B6ioriBIay Pedvidhisating fackors that a F[IBE)VS © Hgract

opti mi %@cacMﬁe%wegg‘pecﬁmo%m Bdle Mite ﬁeﬁyﬁl%rs thily bé emfclteuﬁ MPOi ity
states, techniques are discl osed here| nt | ow ‘a to perform a

r educedecsige ovmayrbasgpplaabistte all i/Esadlor meamel@,tthv Mo d@\rlcft agbbel thkef er ence to
t he term peasurenment all i n incl.ude referenceto
Focel v o SR GRAT TEHRL A EIm FHRSORm Bitiiitn o8 IR oA s e S B

pi | ot ®RABAREUrECRIAD el BMRSEREE tRl rdRRbrkIR GRY bEdr RRMEST dcRSRRY s@ﬁ@l&r%rEThe

ref erence si gnal received quality (RSRQ . As described bel ow, the
per f or HIagwy &asonfigurebwib tl@ﬁrvqlw dwipg HERlgymenit dhe PRwSCtess Mg ihe Pretjddseo

per for dUE t I n
an enbodi m%?ﬁgﬂ??@&ﬁ tclfﬁpt%qngrerren?lr\lldeg@%’ﬁ%g@&ggrl\!ﬁgg?r\y%&lg% Péand/ or
nei ghbakeradlal Ubeaswosfignt shd eadises fvieguiardrfaye bvidiabicronabhbdsvisd. at es. The

frequency of measurenents nay be determ ned in varjous nanners. For ,
exanpl e,  sed¥§ @ ortinyazy i ?L?éyxwlﬁ@flfl\ém@awéﬁdé itg\yamQus mpbifyx

cyclesy a%dteElquﬁ@Iawﬁgél?&ﬁl Herdi® gﬁ%’ LIRS fbsEbWﬂ%ﬁn GEHRLARE NGB EY I’eIYts

DRX cyc es val ues o e prow ed to or pre-configured
i n t he itUBach'ridpeatmct mbdbilitpasgtatbe Refpn@dce tt@thea«:rm mbdmarermfmt(tshgr dhawec! dublitgr ent

val ues WO 2011/ 123744PCT/ US2011/ Q30872 . These s may be abs | ut e
nunber SCEHLRAY ielyds TRiTEengs I Teceiyed gk §0d%%W®é%?&ém%éo FRSSR9al ves

]t ;g{nog S(E&/mb e oRInESIEH il @Ha MDA ICHS | REEr&RBIs dnbiVre8id EpSREGRERP) S5Bbd NY
reference signal received quality (RSRQ). As described below, the UE may perform actions in
the no or low mobility state. These actions may be performed independent of each other or in any
combination.

[0051] In an embodiment for reduced measurement, a UE may perform serving cell
and/or neighbor cell measurements less frequently than in other states. The frequency of
measurements may be determined in various manners. For example, serving cell measurements
may be performed once every ‘N’ DRX cycles, and the neighbor cell measurements may be

performed once every ‘M’ DRX cycles. The values of ‘M’ and ‘N’ may be provided to or pre-

configured in the UE. ‘M’ and ‘N’ may be equal to each other or may have different values.
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[ 0052] In another enbodi nent, the UE may perform serving cell and nei ghbor
cell neasurenents periodically based on a tiner. The tinmer may be the sane
for both wervivg3wel | and nei ghbor cells, or a first ti mem/usegiiloaosased for
serving cells and a different tiner nay be used for neighbor cells. The

tinmer y be state specific or, the tinmer value .for ea te . b
der i ve%%\fﬁ%ﬁsmm PSRy RSE A O SseePiliy ey f‘ﬂ}_f‘ftfﬁetaa@/werﬁwe
val ues vhRis B8 HQnfeREddetived hufber a0 hﬂ%il’it?‘é’ta@éﬁebﬂfffc%céliﬂﬁefﬁctﬁﬁy be
different. For instance, a no n‘DbI|I§y stafe UE may perform no

measur enent 400532h dnendtber anxtodphent, thhé/ Bmaypbifdin yerUig wely apendightrar cell

e STER S o TGP LTSN R aBaBt LR LERS LG bk o °

r educedniBaigHb&RNE, Dr adirddeinh@ Y08y dsed fdrhens@s lIREng eldiffans tnidrg@s be
nei ghbor cell neasurenents when the serving cell neasurenent goes bel ow a

pr edef jusedifor ReigBbrylcglls.| hhe tingr Meaw haptats, spedibic DEthedinags &plug den sash pleteghtobe cel |
measur il erving.ce [ e i.ned
b osnor B ST afna iR S e SEAN RARRL slefrd PP S B BB

t hen i tim@uhd theroWvheobibfyrtahermabi bd dijfeshat Borifdthie] higo sbititNgtaRalE may
nmeasurenment i s above the Predeterm’ ned threshol d. This threshold nay be

det er miPREATR RO AeaRHpBENtST Ingipsher pramplgtfpne mability (FE wey perfarmmeaissmeds t he
t hresh i £ i , T
res %Iugth@?ﬁ[eagﬁreﬁleﬁg %ﬁﬁ%@eﬁfy%i&fe@sﬂ?g\i}%ﬁﬁf ﬂfahgtlu(rﬂl@ gleﬁ% 150 ?nd?)‘?ltlt%{al&. e

t hreshol d may be co e net or a vices in a'no nobility
state and/ 0o0033¢ Ilownorbty dniiodime@tfer redinedmetasmrckneniya bdvweay meno@tthon t o

confiqgure.different thresholds for different npbili.t at es. 0054
o el edon SR BorE ey gy Shen TR senfind el AF e BPES ot o

and a $eRh £Bret G thEBYol 8. ARR deithrio0thei S nda R ebeh do deRAbsH 3G on the

mobility state. For exanple, the scaling factor nmay be signal ed by the
net wor kneapyremenip ovidle a sehengUelmyassreaient & abonria prévictasimoled thegbhedd, o itgmay,

Sintrasearch, by this scaling factar. A different scaling factor. apply
For  no PROBIT Peghugiell SleREBTER S J7°8 sty her i Bouldil e atmah e Rlik isay
appl y. while the §@@agkell hcaqi@éhatt iIEXRVP ik prafi@dntiiel hedsHblagTkie kiredRRaEMEE BENT
goes bel ow a predefined threshold, the UE ér%y wait for a certain predefined

per i od dgfermingg ibepmbenr ofiwpysr Fagewainghbothe L& 1s apdESidesirenths thrpshojdyngy be
i f . | " ned

©hr eand TG b BREERE LIRS RTRBH HAERPAEH ARPSE MRl BRFLTe

cont i nuetviark et dlodevidee imenhghiobilite slate amdas ticclownhsbility pgte f Dhemetaioghipay cel |

measurenents | ess frequent|y than in the normal nobhjlity state.
[ 0056] MretheerHey iheeadighe didesnt heshelds ?qsﬂlﬁfqrgntﬁ%@lghftyo#at% I's. Instead, a

L R g N B L L

For examphleyg fhtter mey Wwo miplivayto plrie tirckhotdhdepliding v thee moltifity- statt\OF or example,

2011/1 t%@cﬁﬁ% %alg‘%% %il'ajjllboe?’s?anzﬁ:d by the network. In response, the UE may scale a common
threshold value, e.g., Sintrasearch, by this scaling factor. A different scaling factor may apply for no
mobility and low mobility states, or the same scaling factor may apply.

[0055] In another example, when the serving cell measurement goes below a predefined
threshold, the UE may wait for a certain predefined period of time before triggering neighbor cell
measurements. In this scenario, if the serving cell measurement goes back above the predefined
threshold prior to the expiration of the predefined period, the UE may continue to perform no
neighbor cell measurements or perform neighbor cell measurements less frequently than in the
normal mobility state.

[0056] The UE may measure less than all of its neighbor cells. Instead, a subset of the

neighbor cells may be considered for measurements. The neighbor cells to be measured may be

determined based on various factors. For example, the network may provide the UE with a
-12-



subset of the UE' s neighbor cells to neasure, i.e., a reduced nei ghbor cell
list. In another exanple, the network may provide the UE with a conplete
nei ghbor wel2b11/i23t44but configure the UE to consi der thePCRUSb@s036set ghbor
cells anong them 1In another exanple, the UE nay detect the 'N best

nei ghbor. cel in.,the region, and perform neasurenents on the 'N best

cel I's. SR Qféﬁﬁwﬂ aa?lsﬁ'fogpcﬁlés toNPCBE, et HBGR RETe! b fisabioion a

nei ghbQkahpRt the SRRk B{a?\ﬁr&'\ﬁ@e aRA/PLimheRdniiee HEghes HRUSCHRUoMARE el | S
not on the neighbor cell 'list. [ 0057] The nei ghbor |ist and the

r anki ng/Iofo ¢aneideiNhe 5beshatightyoceldeirhengtgmb dn enothéd exdmipte, therdirbery defecthay's.

For ex Le,, the. my, measure all| .the.nei ghbor cells and.r,ank the

hocor atioy depaisheltd gt AR HefieR pet i MR e Semf s s RO R P e e
c_orrbi nalE My dbtebahd N1 Best Adighiss @BIA toQneasti® wi¥n diRsdhboeiighorst reviiad dddasp t he
list may be part of future neasurenents, where 'N may be a network

confi gorhsd ﬂ\lﬁgUEéla@) detgetpd eder ealkingben taingishbaneslidBtnay re- measure the
nei ghbor ¢ el[b(%@ndrh%%(r?fé%g} 2t ah & ﬁ{esrg%éiﬂg 8f %re' KNP Ged: Lei%bb(lrec%ﬁ% renggﬁe or some or

all the 'N "nel ghbor neasur ement s elow a certain p ned

t hr eshebghpiled in a nyrBEBF whhe Edr oxampetHedlPmiagendigas uilehendightmndellwdanidi ng of
the nei ghbor cells. periodically based on a tiner, This tinmer may, have ap
absol ut@k/Eruaceydpietp gecetyed pighali sieagtsor g eprdveseyi gird duality AT & ceBhimaron Pver

val ue apfh Shahi€ sSRghb. the 2§ CRst gkﬁ%ﬁtﬁ)%%ssﬁorh@h@i@&ﬁggh?%%%ifﬁﬁfg1 the UE may

determ ne a reduced set of nel ors to nmeasure on the channel
gual i t ynasurtienteewviydrb ONi mgy behinstwdvb cenfipead filoabd apreidiemient esluagllae UE

particul ar state, the. mag consi der cells tFat re.gbqve a threshol d
(e.g., HietGHRed %??léﬁi"é& %Sra“arpé 8 OhT Y tPhIRSHSI b 1S3t ARy %rmggl_regr@gr
measur R’ RWHBESES! thBashRAlenf! & Kolow a certaih PRREind@irddiolmy be designed to
performno neasurenents until specific triggering conditions are net.

Exanpl es of [0058fgélhicrdf oundktipontheaneasdessenisiad ridiagof thaeighbarrdelger i ng

condition i.s tisfied,. the ,UE.may perform surenents .using timng and
Foqut r anBapEa RSl BB el p iRy By Bl S PEAR IR R el g
requi r eRIetiSedl@bRednirisn @mbOVIQS andstai® Bpdciflcyscsliat RctofRrnexapt e, the UE
may neasure nei ghbor cells when the quality of the serving cell goes bel ow

a t hr esidpdiment, the UEgpgojeterminns tadaecdsea aphaghboeniomersurediaseshen e ghagicUE i n
! S . ' o N . t
Seal | gl it dtbg (RS MILEURSALENCLAG OR8N R Gulb e, SERIDRLRT T °
be i nplcensddred]l$ that faabovanbihtdshyldSt.gt, @ nkGvork kenfigirtd srgged@ahiion thrabadyr e.

For exanple, a quE may use state spe%ilfi c cell reselection tiner values for
the cel@ nFighbars &QrimEASHieBKBURITBOSSTHbthat §#f- may have absol ute val ues for each

state (e.g. jof5fi Mk w@hﬁg bfte%si%fl?ér%i dte@gf%tmgg@étahﬁrxméﬁ@h til eSIAE QM eeyiﬁgue

for the low nobility stat at e no nobilrty sta
f our t h cosditiens ae nteheEkangpl esrofitrigpenn gstoatigione bie. desarberylobe When v étkgeriog a
comon ti

state S9N tléli]: gﬁaﬁ&iqﬂlﬁ%iﬁé fel}%’i?r% 1Enil1J %#Q&r%g%ﬁ?hélﬂgq tlLl%% a?nrd r% &%érgleln S o? 258c h
normal mobility state or alternatively, using time and requirements defined for a low or no
mobility state. For example, the UE may measure neighbor cells when the quality of the serving
cell goes below a threshold.

[0060] In another example technique for optimizing UE in various mobility states,
techniques are disclosed herein that incorporate a scaling factor for a cell reselection procedure.
Thus, a scaling factor may be implemented for each mobility state for the cell reselection
procedure. For example, a UE may use state specific cell reselection timer values for the cell
reselection procedure. The timer may have absolute values for each state (e.g., a first value for
the normal mobility state, a second value for the low mobility state, a third value for the no
mobility state, a fourth value for the high mobility state, etc.) or may be derived from a common

timer, e.g., Treselection, USING a scaling factor specific to each state. The scaling factor information
-13 -



WO 2011/ 123744PCT/ US2011/ 030872 el ement may be referred to as "low nobility
speed factor” or "no nobility speed factor." In an enbodi nent for a | ow
nmobi | ity wewotel23f4er exanpl e, an absolute tiner nmay applPgT/USee11/06E7N0
nmobility case a scaling factor to be applied on the | ow mobility timer or

t he nor rmbl L it [ l‘OVI d The cel |

Fosel oclot e Kb o e b ymeﬁ%?féow ‘B Gy A At ber
of way$mbbBinfdht %%%@&H@ddewat for Ebﬁnﬁg dﬁ%s&ﬁtenﬁﬁ@rqﬂ&y SPIEAdrMthding he

cell reselection tinmer duri'ng its initial deploynent. A'ternatively, the
timer vedbilkty cese, s sedlingdadtactodesippligd dietha Igamntobdity tier 8y Sreawermalfroebitityi on or
si gnal ?ﬁ]é‘hb%l tvvork a radi o resource control (RRC) nessage. |In another
enbodi I8 at ﬂ%@ determ ne the tiner values or scaling factors, and
base the defj@sey] nathcQBll e&scldbBomtimbeVal@ds ot 8bdlinkTe@bBGhd OS] REMIRIITRA duri ng
a predeterm ned period of tinme. The tiner values and scaling factors may be
adj ust agmbgnein sl |19a1ba§empleﬁnnbﬁ@nmhﬁl@UEfrn@ebq preeosdigatedivaftstheisell ar e

per f or r

Ermbod el 1o Bl il KELES BhRAR AR, APRaly LB dhity SRR g fuctors

di f f er eidy el ayssest thé Siitsm Tormekeang! s@gnaldd&)ytﬂeﬂiﬁdirk\lﬂ.hlﬂﬁﬁo aoLRE contedli ng
factors % be dlfferent for MIC devices than devices, such as a user's

cel lul & MmestHsRe In wéhqrﬁwépd%qnuége YEdner ddemingefting gpluchayscging

di 1 er eflok Ofnddakd ﬁl'e%l@fenﬁ n%ﬁér? rM%&BeP'SF L3 selections pdiPfrh diAhe §Xampl e, a
UEmay e in a no nobi wrmlltystaeanaprayapp %

f ol | owipnglesemiriedgeriod eﬁtlﬂmr Thmtmmf falequandcyalmpafsaoesment be adjustgbdlmaaﬁcal]iyf

Treselection s the | the resel ection tinmer for | t he nor mal
oo 11 5ok b nvmer 4 g arelnioln hiers BbrRes R e Sufuting] nergde | n

the |0‘Hn‘i@3tlhlaht63(arﬁ I%te%lboHHﬁenUEhérﬁMlefWilﬁéspJnﬁ/oTrs&f-l f%%étb@@na{%’dlﬁ@ﬁfor WfWrent
nobility speed f ""To determne the le the reselection tinmer in
t he no chasssiof MESstFat examp-le, thuEtipngyy vatudstangloy s Qﬁ@gé&@@ﬁlm tpydiffergnt foo MBI | ity

speed factor " AIternatlve te th of the reselgction
trer RSB 4ot e 2 REn GBS e B B e LS TR folore
mobi | i wamaﬁﬁeﬁeapﬂoealff@m clages of T @abiitdst y speed factor.” Simlar rules
may al so appl ﬁ o the inter-frequency and/or i nter-RAT neasurenents. An

"I nter-Frequ §@ap¥¢1@pleaacUErm¢yObe Mmagwanekitiboeriowmelnlity skt andynay 8eplyi ng

Fact or @ 1N a |onto
t he noﬂfér 9 13 ﬁ%ogbcgﬁﬁ% I3C;1|I|esspee%h? &chy@ﬁ&sbﬁ%h@si[ g‘lﬁ&g%lb héefele‘é‘%g?r'g{ e for
optim Zd:ﬂwl aftUEreselevmn tmasr fpbIUH inyths hadnes mdbliéty diatd, @re@and deminink the Ishghes
may be haract erized by reduced update procedures. Dependi ng on the

t echnol® g&gﬁ regelecign diger 4t s Loty anabality stk dir GE may PRl Troceatuby ths I3
lim te‘ilnélﬁllqtg V\P&"%ltf'a Br. 8 &fdetdrh A& GerREESS ¢ Fé?éiél%tlé%bﬂﬂ tRE £3mobity ?Bé%”p' e,

a UEin a ity state or a no nobility state nmay per ormper|o
ar ea upldat/Esndyemsltiphyetuanioh ¥y tﬁ%i‘momm‘tahtrycspemil faprob’ IAlltqrnait\aty; tcndetemhngthe

o kg Bl P L S B e o

[0064] phdbiiddy spERnRt®ereHaant MM molifCpbédthcloret ghuraavm&emap Blsb 86bLY & thde
configured non-access stratum (NAS) "periodic tiner. NAS periodic tinmer

may be iniseticquende trd/on interkoW metasameraeer peor imwd?sremmay §C@imd@@mré@r For
exanpl when the. e NAS, 0 f| ed as part
o a U ebarachds; B AL SERT BT fol Drermmy 0 RO SR d8i i der6roiing 1 n
t he oriagiifiah (OWMS ot b wicdilit9Rpssassage, it may be pre-configured in the UE
or may be configured by the RRC sub-I ayer.
[0063] In another example for optimizing a UE in various mobility states, the different

mobility states may be characterized by reduced update procedures. Depending on the

technology, a reduced area update procedure may refer to, but is not limited to, location area,

tracking area, and/or routing area. For example, a UE in a low mobility state or a no mobility

state may perform periodic area updates less frequently than in a normal mobility state or a high

mobility state. In order to reduce the periodicity of such updates, a number of methods may be

used.
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[ 0065] In another enbodi nent, a new periodic tinmer may be used in the
various nobility states. In order to avoid reconfiguration of such tiners
wi t h NAS wogonali2sm4 each timer may be preconfigured in Phg/useéigiosms2 NAS
configuration nessage in the UE. For exanple, the ori gl nal NAS

configurati rovide a t| ecifli 0 each a I.cabl e st
o tirst val 0006} 1R BB CxaFRE embgtmST N Sgﬁlaige%war aREbs %ﬂdlfe thggo lﬁ&reﬁi >
Mobi | i thin SEALE strauf TNASK) \f)@h%c ftlﬁ{ert Re N@\Sﬁ%@ioﬁicttﬁnétrﬁﬁﬁbe chesindBmyiak ue for

the high mobility state, etc. When t he enters a new state it may
r econf |hgwr<étemranEmsfm®ns 1qm1|at§ nrocrfénreso Fohexanglly evhich e dBrchaesgsondesstthet he new

nobi | i tate Al ter. e y confi.gured by the. RRC. The
Dalue mASBEY Bl RrenhReh b Bt [ ol g TBE s o meird ey Yo S R o ¢
ti Mer s aBkadssFainhd g tﬁ@@ﬁ@ih@l NAS cbﬁﬁ%haﬁ@l eResd eitha @bl idBYyn REurds althe URGY
conbi nati on. For instance, nore than one tiner and scaling factor may exi st

dependinty h?rpoﬁlﬁéufﬁébmﬂkﬂ RROpubtlaycss . [0066] In another exanple for
t b bilit
oPates my Ju8sy; e ahInY ARl hob B Rat Ber g ot Wil SlanP0 1

exanpl enobahttgiawsse Ih Brder boavoid rdaonﬂ@batwntqf s&&latlmeﬁazyltwslgsaﬁgrﬁhhg,mdeldnﬁ@(
cycle length as conpared to. a device in a nornal rTDbI|It% state. The
u

ext endlé%ﬁy regrafiguiegyn s oxtingh Nyeandigpmtiopmesssags i ey Ear arempigyghe
4 \
ntro Ilhﬂ%qﬁl MR A dlgé[lagbﬁ] ﬁ{a?ngr&?hé/ a tiffer 53% t%%ﬁ\élﬂp Ca%bq’pg'tﬁfé@% Qirst

al t houg e exten DRX cycl e may appli le to a UE devi ces
in a | owluverfonte nolbndllrmqblls;ﬂ_yataee a second \{aﬁﬁ&&] the hew Did¥i1ldty ctaee, helmgt Yaluafor e

determ ned .i.n a nunb 0 For. exanple, the I engt h be
o oul 008 R Sl Apur R ki Kt e TRTRY Staid ARor nabs TR S SREH R or m of
dedi catsgpge ﬁ'rr%@r%ddﬂﬁgu{é' th@mast Ibéﬁ%hié tith&1&o Wie Ve 4Rt &E&%fdb %@%Wrﬁ&lhﬂ}' S

information during initial deploynment. In another exanple, an MIC servér
may  confaitguhkerastiiiC tiketitheramen bhcartigarddrifyoherBRCorlhd ‘eah!ﬁrm@:dbebltoaé@tswrce or

using pagi deV|ce OMP. Speci ure
apect t Ratidfiatygnt v 6 REG Tt op el e Y ES e VR bR b it Pt ot o
speci f iafid abgWctised Madny@Sn®inafiB. P6r idsthiee thok¢ Qith 3n€ AAIP I Shlif: BiSionghast at e
specific scaling factor( s%j A DRX val ue may apply for conmunication with a
net wor KXisheéspenfiag op the passivld GRstaes- or froma | ow or no nobility state, as

i s describe 0

[0068] In a OQ@(LPQ%E%%%%@&X@&%O% |D tl2| n‘é é%t]l ?{Zﬁevﬁgﬁ?ﬁﬁfy&g%ﬁﬁ%ﬁg

nobi | i tyffat@treshilityheatédmapyscadifferenIORX] ctycliadamgthm riyisito prging ot¢mionoNnForF-or
exanple, in a no or Iow rmblllty state, a UE may need less than all the
Syst emCKHPBICnRESEF iBek IRY 95 nEAPRVILY SEYe R uﬁre%wtﬁndeq*%“?@eyq{ﬁ%n&be% moni t or

a modi f, gal%Hl?é QH?@EG: ﬁlhf‘no?}h% fdb h@{l Qtﬁ‘%at"l'hg%xteﬁ%dﬁ cf rn& ﬁ aB¥eous
acqwre System Information that 1s relevant to its rent ity state
and i grior M T§fsatamsisnfloasthim edPorttivdled.i Mobile @tiematetl- (Dtdy; drsEmrIro@nPowbl lity
state. |n another exanple, th ui.re certai ste formation
hter GOMEREG PR TR SRR BB b e a5 bt BPRSHLE 1t A HUE LRI e
nor mal 15PBE hé tbbatdkaite. [ 0069] The nodified systeminformation
acqui sition may be achieved in many different ways. For exanple, the
networ k may [PR6gé éfhfrd)lb?r( cwdwlfmglthmayi»eﬁﬁtatrelnwzlmnwnbersf@ta@m Feifaxermatd, on
change | whi C e i ch Sy for nat i on
tt&%ﬁ%‘%’i %rierrlret Hr%V1E%({TP0leEe g%c a’&l nV\‘fh %syﬁteeg% A0 oF

Bl ocks arete net wor k
may i nfagéthet ﬂaﬁnldEd@dlcm @1@n§1@s Alfeaﬁativblyrfﬂﬁé wEﬁﬁ tb@ pREQHfif@ed W’lﬂh&hﬁay be
achi eved by int rodu0| ng new informati on el ements (I Es) to the existing

pagi ng IMeSBiRE durg inEw dapbormapt bk anethgr ?@mld@rﬁﬁwctswemywﬁnfég%w ity
state t t t t hey
oy nodh Eaetig® yibh S HiohnAy HELRAAGRL PR, bl dhng iy PSR BRPh
Alter naateiMECyiﬁwtcbgrdiﬁ spegifibeM PCecandei sgedificl, antdioh nioblléy atate pledsict Ohe BRCH
state. For exanple, when a UE in a ng or |ow nobpili state receiyves .a page
i ndi cat'plvgs tr%fm howige ﬁﬁqwghah%wﬁw ‘éfts%ﬁlaytbr?égUEe‘iwé&?mét SURBPN VUG HYBE T e
the speghd ieciflcBRallia! (UBRY). O DIRYS vAHE HENLpAREL ddnimiiBlfon Ui  Haty@rbeen
nodi fied si'nce its [fast acquisition, 8 gnoring SIBs that are

i rrel ewdren thoUEttsinsitionetotor fimin b ldw OBM(atnebility state, as is described in more detail

below.
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[0071] When paging a UE to acquire the state specific System I nformation,
the network may al so include the scheduling information for the SIBs in
order to weepittha74WE from having to acquire the MB in BUT@®Se01188B12in LTE
in order to obtain scheduling information. Additional |IEs may be added to

t he pagi ng ge in order t | | ow schedu] | infarmation to he included
in a page. m@? ﬁBaP? %foexgg}@f PR R & dFviss 1L YPRE rﬁ?blﬁﬁ’e“actﬁ’f rom

the netMork mdsO1iteB KEFR &qui-ELes PRSP IFBY bxXien 1660 RSB By HoBlIfFfRt i on to

the UE when the UE establishes a connection. In another enbodi nent,” the UE
may acgtite, e Uhmagpsediesy thiu alirdte Systowh brioimation bemgduoadoést bii¢hd matwork. nlde

nmobi [ ity states. . 0pZ2 I illustrates an exanpl e o E

oper at T rimgrips gL uh ot 1t Eh bToR% &R, N Rub i e Ui ey

tri ggengqutesh st InFb@iioh tiaasd fol@ast 18l carpltahdetyReltowmd basreeyatml e, a UE
may be in the Normal Mobility State 204. Upon detecting a No / Low Mbility

Tr i ggernfPogatianatugirpdgvant ris quitspt mebilifestale. [n anehaviskampleythsi gt map2.

VWiile in the . il 0 i f ..t C i nove
o e g s DB 15455 R0y 15, S g 1 Al o
2011/ 123 eAahalunability #a6872 transition to Nornal Mbility State 204. Wile
in Nornmal Mbili tyr State 204, if the UE detects RRC Connection

Est abl i shmedf062]2, Thepgodificdyaptom syaimatign apqisden tdiRe ctiey Woa& o6l fvrpy e
I n RRCLoaNeGE %nl}é@é}%e%%‘éw?ﬂkfm@hﬁgté? x%%r%&ﬁnd%ﬁ‘&%@é‘@ﬁ%ﬂ?a liggse 214 the

UE may transition to Nornmal Mobi tate 204. The No / Low ility State
202 andnfohmeatidor chahgdinldicatidoy mStsage wAlh mayindeatcespdnSydtan dnfokmationl Blloekdvbde.

Al t hou t shown in Figure 2, in apother enbodi nent, transitions_.between
The Mo DHSrevey 15 s & Sy Ben el R or TBc Rt Rty SRRty SR oGy R abi o
based @B} Hafd %Ea%zfﬂeﬁ% ﬁ; £ulr® TRS ngRRerhicQ8d ?% hﬁ%hhéﬂg[ﬁg% 7i1§f]’8ﬁn9c[ont he

characteristics 0 Low Mobility State 2 Figure 3

i Ihl ust ﬁmt%(ﬁ?xgﬂm axisping pagiEg oppesagei nge wewHEs m{aeéemmﬁﬂogdflgnt@ tedsEsvnia e
o(ehvest A w _ dan
e onar it sl il ity e nOREN Mty sted Wi o BhE s B b iy B8 Ritees.

depl oy meqlircddBh@ich cleMhEstat ure bei ng supported, and the |ike. As shown,
the UE may su ﬁrt multiple nobility states and transitions between states.

[0074] For & | AltenairelynihedE maytbs@rogen fapredmnih releyarstSdBe fasgach stpfen
Lot ect i e . Y ST 5
vobi 1 1 ¢97 SrabIEBhn e MBS o bR s P BB WUROUhO YRR o

Tr i ggennfoematintemoditicationl. chy 1D BialyiattymPl ko, acthiee 1HE spefi¢ § BISklcvai td s Mokl
Mobility State 304. Waile in Normal Mbility State 304, if the UE detects
RRC cOﬁrﬁ&elﬂww%g%lbwéﬁﬁ%wdé“@é,smﬁés t pgrisition, @ihtle dgnorige RiEs Bhifect ed

Mode 3Q8elevant to its current mobility state.

[0071] When paging a UE to acquire the state specific System Information, the network
may also include the scheduling information for the SIBs in order to keep the UE from having to
acquire the MIB in UMTS or SIB1 in LTE in order to obtain scheduling information. Additional
IEs may be added to the paging message in order to allow scheduling information to be included
in a page. Other modified System Information may be acquired by the UE from the network. For
example, the network may provide the System Information to the UE when the UE establishes a
connection. In another embodiment, the UE may acquire the System Information when it moves
out of the low or no mobility states.

[0072] FIG. 2 illustrates an example of a UE operating with two mobility states while
the UE is in Idle mode. The triggers used for state transitions are explained below. For example,
a UE may be in the Normal Mobility State 204. Upon detecting a No / Low Mobility Trigger
208, the UE may transition to the No / Low Mobility State 202. While in the No / Low Mobility

State 202, if the UE detects Trigger to move out of No / Low Mobility State 210, the UE may
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While in RRC Connected Mode 308, if the UE detects RRC Connection Rel ease
322 the UE may transition to Normal Mobility State 304. Upon detecting a No
Mobi ity Woi2gger23318, the UE may transition to the No Mpoiriuseer18smre 306.
VWiile in the No I\/bbility State 306, if the UE detects Trigger to nove out

of No Mbbi l.it UE ra 304. If
ohi o tETREORANPrTEy NSl 6% e Nt Noca Hohms B 14 o BrcEEs 1 ne
UE may RE@09hhd@Bn ﬁa@tabﬁynn'}éabm tiye SEah8 BHRitiotb RRE BokRMNNbAd 206, St at e
302, if the UE detects No Mobility Trigger 310, the UE may transition to No

Nbbi | i tWhigt mt RRG@®nnected Moﬁ@@@@pf fhhéJE_dweWbBlRlG ConisraveRgloase 21KehNdENal

e wste e ERBINORBE RGN S ARR0R e RS g TR ST o6 e Norfal = 17

transi tVebigtyBhi620n nidyeokie¥poia b h U inFdRI M odd) 2A RReLcRiRet Sywiektregurddm 308
may be avail abl e based on triggers related to RRC connection establ i shnent

and/ or appfaciciabediment; BenseEongoeivmgn M@/Lywyablétwge 2RPand RIH- hetneskgwn i n

Fi gure e St ate
208, and e R AT AR S B b L AL R PR RE SERRAbR R PRI L2 2
t o RRCtleocaeatdrdticesiad/ Loknesiiligriiser10he char act eristics of No Mobility
State 306. WO 2011/123744PCT/ US2011/ 030872 [0076] Both Figures 2 and

3 illustrat d0973¢ Faewadiilwrataian cxaprieaf gds OlaerﬁiEl& Vidh &F@q BALHIGY Hatshd out
of N0 QfhifeQE g@ epT1 {d¥e Rb@L €A U'Ra§ Qgéﬂag%l?ﬁ hﬂﬂlp@imyﬁﬁtf L3t § GefPRYin@ORYUT

during 1niti oynent or at a’later stage e states may be confi gured
aut onormveustsyfattprstsoeh b bubg{ottlinmtemletbyﬁE lcapabinldticsr ddpjoyltmaat seaatio, AT Cdxanmgl e,

the state transjtio erforrre | icitl t he and/or ey be
i r et Samgy U PHE et kel Shaw etk his meor sl R DTaa RIS 8T - any
conbi ngtah GRonsThew s dt8ur at| on may al so be nodified dynam cally at any

time. The triggers described bel ow nay correspond to No / Low Mbility
Tri gger 208,[0074] gdir ezamm,\@UEunayﬁe iNdhe NoowalNdobilityt Stagt38t e Upoo detkioting

Vo0 11 St RO s e PP R B . SR L
t 0 nove cautiobflitiNstabdr0d, ifttlc @%Odet@mrngger tdi@ol ¢ k& of Low Mob{iy 716, e UBXaap! e,

if the source of power to a UE is detected to be froma power outlet, the

UE rmy tiesEon i Jomnal delitysHatedBti Plyjlegn Mosmak Mebyity Statg3Qdn tthe KE detects
connectygn 4,0, &+BRWELH 4 Gl 32 EBEGRaPriisRlon I RRC Bhnd RTRBY
er na P vﬁ'n

| ocati on. ive en d change-in € power source is d‘4 ected for

exanpl avhieinfoRe Coslﬁemecemhalg&af the L@E bat:ctteRRC Chﬁlebﬁoﬂmylem\li@20hlé vef the
no or low nobjlity state. In an exa %odlrrent the UE ma

conf | g&maéfdraélﬁltlsflé%lﬁrmwghﬂlwtﬁ@ %Oﬁ éjpga fectipga Ts\ioé‘(leblérm Tﬁ%gqrﬁ.l%. the UE
depl oy Frar Ron & AINE MR %'é't:at 6%&99{1&%@0%&&%?&%36@ fle GfEOUP OF

class t always operates | st at es I'n anot her exanpl e,
a nman- mlatehis Aeiggat erraceout MVNDp Molplity 388y tHed Jlavaiyltabbigon o Nhenalobitity Seteect

t he st . feren rofil.e avai I r the
uoer "t G0Eoretple SaUelbRy St WGe dlr 85 o dimii oG ae PO ute it er s
such asrahglﬂgﬁ RNESw MoBhitySi4te 3bd SWh&hQ mbwlmsﬁgyes@eerwzmtﬁeSUE)&etecﬁsqsdfs
etc. Simlarly, a nobility state for the UE may be added as a configurable

opt i on Mghibty Eiggeed | (vilye UEanayoransitiontie NoEMabibiy State Hoat e.
[0075] The Low Mobility State 302, the Normal Mobility State 304, and the No

Mobility State 306 may correspond to a UE in Idle Mode. Although not shown in Figure 3, in
another embodiment, transitions between the Low Mobility State 302 and RRC Connected Mode
308 may be available based on triggers related to RRC connection establishment and/or the
characteristics of Low Mobility State 302. Although not shown in Figure 3, in another
embodiment, transitions between the No Mobility State 306 and RRC Connected Mode 308 may
be available based on triggers related to RRC connection establishment and/or the characteristics

of No Mobility State 306.
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[0079] In another exanple, the trigger may conme froman MIC server and may
be comruni cated to an MIC device. For exanple, an MIC server/cell broadcast
entities WOBE)1/1m84pr ovi de the state of the UE to the CelChr/uBe@assmst Centre
(CBC) in the core network (CN) that forwards it to the corresponding radio

net wor k cont er and eventually to the NBs. .The ( NB may t hen
trigger the l@@?&) qﬂ@EN %E‘%S '1%03 hstrget fteﬁarcga@ts@réha)t maytﬂgreé@ ARSIt her
exanpl g,1oWhEBut S IYR %tﬁr%%tav@mer&nﬁgﬁﬁﬁe%f @@ stk QA S W Guri R iWRTal /

CBE, the network may use a régul ar pagi ng nechanismto nove the device into
or out deplopmentor|abwlatehitiget Yhestatemay Ac nendipagl mgommsbabbdﬂloﬂﬁnéwthﬁ( s)

may be a Xi St i a nessa Alterntlv in
payi ng AT Y LR oo R N RRR Frsadpr B R b R e B gby
[0081] thWUBRAHRE Ma§haMMcEted By e KB oKD VIR Ot g@frs @ndYbcQfscd MivIBRillyidrin St at e
when there is UL data to transmt. The UE may re-enter the previous state

when t g8y RrEbishere cthagonifiguatiop may algo bpgnadifioddyneapagliysy @Mll@@o g’.az
| |
oo Wy RSO R0 el BHIPRL) DY S, AL, AS0BC UL, b Pou

i medi @tfe]oy/Laj‘v&MobFKR@SG@@DH!;H‘kDMob&itﬁaﬁgg&BIGIIL@X/ Motﬂlﬁ@dlefggeﬁﬁmebmd of
time. This time duration may be provided by the netwark ,Preconflgured in

t he UEMabilitynkiggst ﬁlﬂrlgészrpwewq it phpwAYiebitiey %lﬁeNeM@laht;yo TigHcH 3

speci fi éﬁt%ﬁﬁo&e’bu%?NB%lﬁﬁW% rfli?o?ﬁleﬁﬁ{%e nmessage. |n another exanple,
the UE )gtransitlon toalo Ity state prior to returning to a no
mobility st 400377] Fdior exanple af thehsoutdE ofrpyweretomi WE iisnddidueed towerfoim hippyest at e
for a pre ermined time prior to returni nag to the.no m)Fllit state. The
bunt QUcl e B B i IRy RISy st RN ? PPeEIRTEOkf or o
transi t,QRF Higtick tdhitditdtidndrySrab® ,mdmmyb@ca%@m%ﬁlaayew hendel wWahke @Y thé he
UE may have preconfigured tifers for this purpose. In addition to these
manner $ofer squeccaineicrtng, far eronenle thewomsbdureschengesdo atbticryethenilemiapgnavay
occur when tranitio trigger is _net ure 4 i.llustrates
o exaitrer Grap 8B APty g dp oF eRiEhise cmbpciglens toUB R chalEt R ot ate.
The UE praynB@ed td e Na dpetieiad Mat dulriny istiall @pfdentordt dsleﬁlprét iR Emakbat a to
Transfer 408, the UE may transition to the lglormal Mobility State 404. The
UL rmy beloagd ¢ MFC sepsratianeraur peelatpbies ahosysioRseson sedtsédes. on of UL Dat a

to Transfer 6[9‘7% nt
the UE may t[r an |@b%ﬁ&y %%gﬁglggm_%%hﬂlﬁgﬁﬁgﬁa %N%Sg]pglk(?lgﬂb ??9%8%&@3
Connec ttlecudyb ttes el 6the paare. dabbﬂ;é dageddimaddiage Uiffdreampsdfdes avalinble forth&EGEr to
Connect ed Mbde 406, the % det%t the trigger for RRC Oonnectl on

Rel easécleflor]; r#*&r»e weﬁlqs ﬂw ZHISH A IPRHRITENBIRTS YCINBT Fagtonsbileitt y St ate
404. et ect
t he trlgagfeg?ts or RRC Cgﬁﬁlgctl on Re ease%ﬁ%fow Nbgty%??qflféé?g% e? Iﬁ%ﬁbgnd

t r ansi taddal 4sa ddofigulable dyitibn wihich Sttt mag @2 tOTShethNéfE\UIObllﬂﬁytaﬁh r ect the UE to
transition f nect ed de 406 to No /.Low e402 or
Normal  toi D0 S e e R A 78 AT Mk REATREl ¢ e UE
tot rar&%hﬁrﬂd?ﬁbaiéd‘%ﬂ‘aﬁ'ﬁﬁ@‘a@%%@tF&r MafBIAP MTC mmerm&dchgwénﬁr@t(@%w
initially and to No / Low Mobi | Cl)éBdBate 402 at some point in the future,

T

f or exampyl modfle dc tate peihicfilew the oddcpitgentre (CBC) in the core network (CN)

that forwards it to the corresponding radio network controllers (RNCs) and eventually to the
(¢)NBs. The (¢)NB may then trigger the respective UE(s) to change their state.

[0080] In another example, when the network receives the information from the MTC
server / CBE, the network may use a regular paging mechanism to move the device into or out of
no or low mobility states. A new paging cause and/or new IE(s) may be added to the existing
paging message. Alternatively, an existing paging cause or an existing IE may be modified to
incorporate trigger.

[0081] In another example, a UE may move out of a no or low mobility state when

there is UL data to transmit. The UE may re-enter the previous state when the RRC connection is
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[ 0083] In another enbodi nent, the UE nmay use input from other technol ogies
such as, but not limted to, a global positioning system (GPS) in order to
detect thwormohi/12814y of the UE. This input may be used t®CEmse01oaostE in to
or out of a no or low nobility state. D'fferent thresholds for the velocity
of the be defined ip order.to decide t ate of t hr eshol ds
for velr%ﬂéfi‘sg@ Ragnpangd e RB™Y MORHy L@l q%—? ﬁ’ﬁ 8 I gymbsy éﬁmags " Mrc
speci ficgahPleeSR U mARYcthS) 16 AR HrOWbaHsthi uﬁlﬂféd{h%‘ély\@fté’r RROCIAGEMInK AR Jpave
the option to configure different threshol for different nobility states.
The netafior kpredgfi Ipadqmndé ofitimiendhe tirhe éwh‘mbtdmam He aravedddiygh¢ actvork omy be

lied h h
5001 LSRR DB IS S Ea SO e SRk, R Gis ot W kg @ aswesifieds i on

i n the seRaimnge RR@édnhyctfbfn rtIR@seSBENARY 16 @hdth&BskatnplJ BRIUE Reyyanbi@ioh keusi ti on
in and out of these states. |f the channel %uallty of the serving cel

r enai néow@ml&ﬁﬁta&pwm@@@mmtogtmowwwt e.pFexasie. HedUE mrayshpRdsin
b SshdRe L IUIE ARG Rt PRk E o iR P U IR St SR

out of amonat @frtlrh@ﬁgsr mﬂfmﬁ tht YEsinay etay Al therl o tnhobality statd béfb& tednsitiogingqolabi ty
varies more or less than a E redefined threshold froman origi nal channel

qual i t YRR ety Reo vty themaheqrkiop e W anagrhage Prea?nfég%%fi mersdoy this

mobi | ;Té)ﬁgj%g@tﬁlad%wnqg%ésé(mah s Y rb 3hicPin T8% &?&Hhéb% 2 BlaLinRdinperi od
of ti ior to triggering the tran5|t|o% The orlglnaV measur ement time
|nstanmmnnuyumwhdedﬁmmﬂmn&mggalsnnn of selectlon the time of registration,

the time of ous resel ection, th ne of e e current
b 111y ot A SRR 4 el R e B et O el eyt P U g i n O o
confi guKRIiS sRA. al"l?é@E S @it fedo on@vb@otﬁﬁ’éWﬁﬁﬂé 400, RIpRRefcbeny et Dana fhe UE

These paraneters nay be state specific absolute values or may be derived
for eadhansfatdd8ftheotEmey trﬁmntlcmhﬁoéh@bmn@lé\/lﬂ@llgt Stete Wdethd Uk rsa)aﬂramglon to

factor 0 if the.ser ch it out si de
o o prfel aPREGut AT Gpa hehES Rl el TiNER 2D, AlfoliinirnO¥he Le
may nove Fite Mfin b exanple cAibollidvnimRiUE haystaatifon Hof Nar Lyw Viabifigf Stafarm?

using the channel quak%ér of a serving cell, the UE may nonitor the channel

qual i t ylirsethatoriRg iseneied Mode 40 upemidiectingdfs fath wra%tf% MatlontRRE t he no
or | owdmALliLd 0%15 Q@E%he ﬁ&%%@%@éﬂ%{ Rtaégnne'éw%g ?s@ gkspgaer nmay

be a changé in ocat) on r|gger T I'oni ng

into OrM@:uIlty(ﬁtatﬁ) AR ard thawitionhd Not‘rylalgt/[abldity &ateréi()g}g&ﬁ an@iertgampthahdeid n t he
UE' s neHgabor cells gr det ect ed nekgvfor cells which may cause the UE to

transi thf¥n Coppestesk Magds 48+ the HE neqy ¢ t%ﬁnggqriors%ﬁé?mﬁﬁ@l%%%aée( 0{ he _
Che qa gLy Rl ARAGURENATE ) Loy IR Satg28Th ERoRAAITL S, 1

t he qu ity o or the st nei hbor
cel | s HWasctrtberbiErtedransitibn froen RR @ddmmnocted dodad6 vaNoe (lole@bﬂihy 8&od @ dror a

redefined period of ti he UE may nmove intqQ a n mobi | i.t tate
Pt he NoEeE ¥y St 0T dh Mg rTasp St aiees Py diste el piRmeaitdh fof
vari at ilgQs daﬁﬂ@ct&g%aé 86k 1ot NSRRI IR What®h04 hﬁﬁﬁlysatnatt@ o / Low Mdb##$6]
Anot her exaggle of a trigger which may cause a UE'to transition into or out

of a ndtae 40:Hek sepisifaintyn ﬁteafu@lrwﬁyr trempiveaftcy aLSEeCpﬁ@d pariegl dféige. t han a

predetermn er o cell reselec ns . in a determn anpunt

Pl e For odoure 6 ppdheiadiiih, B8 o BRy ik BpBl FUR AT IOHR RS Mot

t he numhehotafmiésl tb & Ql%letl%’Bﬂtl@ﬁﬁlgls%t&hf{@PSD irt Graer 8 defcedit efonilnedf tHeEr in a
predet er m ned anmount of ti ne. Simlarly, the UE may nove into the | ow or no
mobi | i thpisinaelenay be wed huimeae thetUB &1 1o qrasiepbene enow mobidigssteRafpiferent

predet g mingel faP{IB%ldg{ely%fﬂ%ﬁlﬁﬁh%grﬂe’&%ﬂn&{%‘ﬁ?{ler% dE&H&?@eE%S‘HHP%rE of cell

resel ecti ons t o consi uration
2011/ 123 7$A61dT fddS2Mk itk @332 efined in any suitable manner. For exarnple an MTC specific

threshold may be configured by the network. The network may have the option to configure

different thresholds for different mobility states. The network may provide a single threshold
and a scaling factor may be applied on this threshold depending on the mobility state.
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configurable. The paraneters for this trigger may be provided by the
network or the UE nay be preconfigured with them The paraneters may be
nobi ity woaba/prai fic. [ 0087] Anot her exanpl e t PCEHJSR01OB0832 St at e
transition may be based on fingerprint information. For exanple, if the UE

IS register user's Ho e)NB. (H(e)NB), for exanple an (e de B for
the region ﬁﬁ@‘@dﬁﬂ@n@ @%&Eﬁ%gﬁ)@ﬂ%’g‘ 1&@%%@%?6?4?&@&9@59@%%0%@%&&;
tri ggerf o tdGE Wrerhi®itmVia ahf ohPoBhOQ sBlied AMHIRRAAd! YuadtRbethe AblvRIgNRMI vel y,
the UE may nove out of these states when the UE switches to a different

(e) NB. remains c¢r3e88pr ¢hasgestbait stagnwithingmedetérygead theephdlds (e maxmmuathahesed

subscri ber. gro i dentifi.catian G ].D)..sel ection is de. Far .exanmql e,
when a oS0t PRI iR Aeb SRRl RS 58g iR Ra rarp s G B
CSG celUE thagtrahgton hito 686 of@o0 0PI nldbAitpBatcsS elleghfRchy iftthe chieaEl qukhiys may
indicate that the UE is confined to that particular cell and hence may nove

i nto a vaBesonoreayw lofs an; a gredefied threyheld fromep qriginnl shanneh@uditysmgasasemant theor

exanpl . I r . al y t g i t he
G 1o & BRE St EBLay ERRM R oo B el O WiRloPILE BERE R
mobi | i thyr spreteinedfperiodmbf time payr ariggeingahe danditid €Tl diifad indahgeenaite
Class to which the UE bel ongs. For exarrg{?e, it may be indicated in the SIBs
as to WhtRe Raydsdelingdes theiime ofselegions Hisdipe g Lata}ro the tHIF AbbPICVIOPS UES.

I n anotpgt..exantl, ?he tﬁrﬂ@oﬁ&{t&ﬂ{agkthggﬁ{rﬁ%ﬁc%&b‘fﬁt l¥ar & QR irPé'{lﬁesthBEls Whd @fc fifil  Of

UEs to nove to su states viat nnection rel ease, a Pagi ng
mes s ageluration inrey FRROnfigmabletpammcat pmyvided byrthan&®ROrk econéandignatliiothen@Esage,

or the |ike. 0090] The triggers descri bed abpve be used for
T e S umcien oS i bareiit TGRS YU e e BY et HEEROR F ow or
no nMobichinonthAkkolaRsing RetQeBEk sHQQﬂglfhétMrs? Q@Q&thglg%é%ﬁisf@m&@e semlﬁ% \%ﬁl nay

move fromnormal nobilrty to | ow nobility first. , fromthe
nobi | i tchamchgenlity seoutsklnels proddteroringdieindowdir tvanessbyt moreghen dssicifted angrunt|

bili ity A i.vel U [ I
11 om & o e SRy P U oS RS B P Tt HOT B BRGlhs Y

[0091] qualitsWPRQEdvidf collnthe URIRY hichist tHe@Rgancl HedlRy BRY n&iehisR¥el] €@dtelintias i on
bet ween the UE and the network. For exanple, when the UE noves from no or

| ow nobiansitign sxtaprd eyt of theanaeyrlawi mekibBiyistates. st ate, it may start operating
it . ‘ i el i d
according tg?ﬂt&‘f 'K’Iﬁitﬂe{rts%’ té&é}{sﬁloﬁﬂﬁ% 5Ir rfaazlcﬁl::a[ gr}%égé bzthé%% s PRGSO Which an

par anet er s a'typical "device In a r some paraneters, such

as t he ndRripgdri thel UEpemktidhmgupdat eut dfietcor l6tvanebitiyestaet warikgamhyt feea UE may
need to be synchroni zed. Methods to allow such coordination are described
bel ow. change in thydgbis negghbpiges!ls o é?tfiera&? peighbar oy which mgyecapsetheUE ©n criteria

_ Ve _ ! O
are ”Ettrangfﬂﬁﬁe ?Hu?ﬁ%e b]%%)f Q%"éﬁ%\v Eaﬂy%ﬂﬁ?ts% k@b f€in e ORYnASARS drall €. 1 a

first exanp may -
neighboring cells may be a trigger. For example, if the quality of the detected neighbor cells

and/or the ‘N’ best neighbor cells has remained within a window or has not varied by a threshold
for a predefined period of time the UE may move into a no or low mobility state. If the UE is in
a no or low mobility state and it detects that such variations have occurred it may move out of
these states.

[0086] Another example of a trigger which may cause a UE to transition into or out of a
no or low mobility state may be when a UE performs less than a predetermined number of cell
reselections in a predetermined amount of time. For example, the UE may move out of the low
or no mobility state if the number of cell reselections is greater than a predetermined number in a
predetermined amount of time. Similarly, the UE may move into the low or no mobility state if
the number of cell reselections is less than a predetermined number in a predetermined amount

of time. The number of cell reselections to consider and the duration of time may be
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WO 2011/ 123744PCT/ US2011/ 030872 aut ononously performa state transition and
not update the network. Alternatively, the UE may autononously performthe
state traweizdion3mad i ndicate the state transition to tIR€TASReW/0BIS72 N

anot her exanple, the UE may indicate to the network that the trigger has

been net and it for an explicit indication he network to ve to one
of "t he CEBRRITERIEtheyRaagsr or S gt taInEr i DY e Tk S5 iE v dRonous
state tpE&Bﬁfég&r@&'wIiﬂﬁ%erﬁ.eﬁw Fa@sndBe it BOmYPHaf Qatk Bfecivgt work, or an event
where the UE requests the network for a state transition. If the UE

request s t o [60&7hgeAnntlnirickaypplsttaggs fort dstatn senetién may bs bastdtondingErmamt ac cept

or reject nessage indicatj et her, t transition i .In idle
e TR a S eld RS ket b G TS oRe R B O i BebB ne
for theni&measBer featgioh iidihd BB ulsH PRSiBe, ddtdcabmEiel N@INB nidyerctis tiyersend
a Connection Request with an existing cause and once connected, may send a

NAS " no®i the UE tmaevesindpd ap er tovemopdiiy staten Adsaraativaly. ad/ ey apevegyéaf dgsani t h
a new | I r .y y add a new IE indicating to the RRC
that it teass‘};hr?gl\r}g%ﬂgtsgﬁfeé,ﬁg@ﬁ%qlﬁgr%mgggg% i ndicate what state to which it has

noved. [0048) 0 ktaterirdnkigiof drigpee g badtaen aanmneisl BRGEdnmbsaiger gayvp be
defined that the network uses to direct the state transition in the UE.

Al t er nagsniidicgtiond GeeulLesslshi@bisinadee F6F examile P anayahESGsbseotion iy s

Pur POS Gk, B U3y %:%‘%icﬁ‘if?ﬁ;%ﬁ?oﬁ’! E86201 WRA RS BROCTRS PR, Gt SRERIcRY De

i nt r oduced. 95]” For exanple, consider the event of the reception
of t he byolst hset.yThis atay iothamngehat dgueB tis donifindd cathaioparficudan ceHendJkenctmeay

coordi nati an between th ..etmrkrari?%UE na%ﬁbe %ﬁresul t.fo% t he qet rk
acknow BRI, MR pTEpig s U oY REme Gl Batq ey frlog GeserlfiBrithe UE
in the gbidb€ .ABHE OIGIOMERLEH oML Riser! sifchEs thelUE RS MAicTVG I sBeMide added
in the RRC Connection Setup hessage or a new RRC nessage nmay be defi ned.

Al t er namddgel y, the UE expects an RRC connection reject message as an

inmplicit indj iqn that the network .has received. the ssage. i |1y,
the. net vior k NN a8 ahol Pl Aol MR iR FibeitichgPurTRoR B e 2P e 16
shoul d fomiie AlcBess Allisg i hichehy UEbdsis NAS dREHRY e ianbdrdiiefddne thedIBg afiRv | E
can be defined in an existing NAS nessage. In the connected node, a new RRC

messageviielyadgesseass hdg might ke Geasidgisd y nosorienymadilitiy e Imerpsker eamplg, the
R cornebtt o reep ol epRlf, o B RPRGER RPEA! (RIS °

per f or @oansdt@hechkiRns Phging mebdage ndiring MR Creynieoisdicngdt, er il 4 RRChe UE by

provi di ng %he UE with a period of tinme for which the UE should stay in this
st at e. T99BTIEER{HRR RepRge. R ieiical |y modify the duration of this time period

1 Dot o )| SRS S e L R i ke dpetgats, |
or any noibthlgty sedss suchgs dbetweewa RRCones swddity st @diid¢ 1@l 4RGTIHYSAG]1 1Hop30872
example, the UE may move from normal mobility to low mobility first. Then, from the low
mobility state, the UE may monitor the conditions to move back to normal mobility or to no
mobility. Alternatively, the UE may transition directly from a normal mobility state to a no

mobility state and vice versa.

[0091] In support of the state transitions, there may be some coordination between the
UE and the network. For example, when the UE moves from no or low mobility state or to a
normal mobility state, it may start operating according to the mobility state specific
characteristics, procedures and parameters of a typical device in a normal state. For some
parameters, such as the DRX period, periodic update timers, etc., the network and the UE may
need to be synchronized. Methods to allow such coordination are described below.

[0092] Consider a situation in which state transition criteria are met. Coordination

between the network and the UE may be desirable. In a first example, the UE may
221 -



[0097] In a coordinated state transition as descri bed above, both the UE
and network may be aware of the UE' s operating state. Therefore, the state
speci fi c wbanaca™iusti cs and paraneters being used in each/ust@t®3osay be
known by both UE and network. In sone scenarios, for exanple where the NAS

pre-confjqures the area update tinmers for different states.o en_the RRC
conf i g@rOBOmREsY per{omyy Siete Fantiios and sundais (b5 S OB Re RS UEESh ¢ he

RRC andg,fiNsmeully hadsim MRYtRE kR £ inditatb®e PR ReNgfidloahe hQwoal iy the
NAS in order to allow the NAS to reconfigure the UE. [ 0098] Thus,
when t heotRRGXagpésatiredUbfmay indigatsite themetvaork dlardithd toigatr Han decamitoamdveyit foe

provi ded by.the t he indi cating that t UE has changed st ates.
The' i ndneSvhahReEon B i Sl st PoRElo 9% drdh; senzud BES: < axpect od 1o
use. This nmgyoy3¢ acdusrIEhcichERoRah hitohSmbiiestate tramdikor BabrequitNGhaud wNode B
to the NAS on the network side) and UE from AS to NAS internally.

Al t er napilate e netwerkupr gregrephvherg the GE wpquepts thearetverkfor & ptatgriraasings 1 feci fi ¢
nmessag i.ndi k. s d t iti C or
thar TR BauPE! Gl dRGREL RIS SO B Cha AP OR' i R BE PR E ik S

t he NAWdiegtingedeithee tidtasitivdiicalovsd. byidld@olRRthcOUE v saed woORR (SCagnedtioh i n
turn initiate a NAS update procedure to update the configuration of the UE
accor diffgusth AHEYhasshay 8¢ defedUnr theyeqicelid algls FHPBIOROUIRMC wiltRmateely,

net wor lfhe lfJErrn e Ia@o‘f’[ﬁ@étio%ﬂg}(ﬁ@gt 'x’&gthi é.ééstffﬂg icglgs’e ahh TREe é’cﬁlhgﬁédr:, n?afafr:sena_ Qe

network may provide the paraneters an onfrguration to t U use when
t he netNwS$ Kmobiiesstatae uplate, b onrcnesmasexaittg NAS mesf0apilatéd tvithugtewf Batlur es and

el ements are describ above, .i n icul ar caopbi ions, one of ordinary
ki 11 OB GRPTHS U davedians™ fepaaire Pabt BRE bRV hevEmlosiesedused
al one @Re UR rRdWYin@RARIVIAL bRk WiviiicH i RaOhbesd. f eatures and el enents. In
addition, the nethods described herein may be inplenented in a conputer

program sofl08%4] e In dhre dannesied moiecorepoR BEaessegcamaobpdaimed thed dutriceverkdi um

for execution by,a conputer or..processor...Exanples of co ter -readabl e
rodi 5 Re faee g R SRR EPy AL B O TR R R LR TS Y MR RS RSy
connectilsensusédfbr e PtpBEe sromtaidtiag $icRsg Gvited wdafed anfel@sti@f element may be

conput er -r eadabl e storage nedia include, but are not limted to, a read
only médRdpcgRON), a random access nenory (RAM), a register, cache nenory,

sem conduct 10d%F T Ho¥ e%ag%{gé]l‘é ec%miﬂ@?t@g%béﬁ% glffﬁf'e%c%gﬁl}n BB thle %oﬁ)%lgﬁ;?lstal?@&%ng% sks

and renovab sks, eto-op a, and opti cal a suc
CD- ROVIir¢jusktS ,indioationi feprh de VBr Tt cd@ dihiagés b{tDvEShe ndtvasrk @agd 1B mayibe a result
association wth software nmay be used to. inplenent a radi o frequency

t r ans c & M Eerk kN caPERIECSPURE. QrariRFid The fieation TSt fracinedrE ghifehost
compUt Glile malld of Qdiedied EAARH R oSBT WAy b8 aBIRYiTREL RRE- CohnlBldROd

for optimzing u ization of network Tresources ess
t r ansmiSefupsueisyz arni tew REKRUih¢ssadeenmebddafinednpidiesiangely, the UE clgicets an RR{( t hat

the WIRU i s .operating in a |low nmohility state, wherejn, in the |low nobility
State, AMITUEREHEY TR ah R ARG TR BABE nEBRTE ey et e LR BRI | s
I ess t flioRally, BRURRGYrkvh A alv pfoRideen W Bl & AN B8R Mo Gelibis stdictthd TEtASulaet wor k
in anormal nobility state; and
move to. Alternatively, a new NAS message can be defined or a new IE can be defined in an
existing NAS message. In the connected mode, a new RRC message may be defined.
Alternatively, a new IE may be added to the measurement control message. The new IE may be
indicated to the UE via a RRC connection release message.
[0096] When directing the UE to perform a state transition, the network may coordinate
with the UE by providing the UE with a period of time for which the UE should stay in this state.
The network may dynamically modify the duration of this time period and provide the latest

value to the UE during future state transitions. In the connected mode, this may be achieved via

a measurement control message or any other existing or new RRC message.
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configuring the WIRU to inplement nobility procedures associated with the
| ow nmobility state. 2. The nethod of claim1l, wherein the nobility
procedur esoassioiesatted with the first nobility state compCras2@endsr ng
serving cell neasurenents and nei ghbor cell neasurenments |ess frequently

t han servin | measurenents and nei ghbor cel |l neasure re perforned
in the nor a7 PO statg _.trafm%mﬁae% %é%rﬁe?ﬁ a@P‘é?’iRP?E tﬁ?ﬁﬂifaé}%mefﬁ%&
nobi | i Wayﬂf&&r%&'é’&ﬁtﬁe@%b&ﬁt%@g Wi hThberdrb rad stﬁié%édiﬁ?’ cdr8di&iFiesPid se

st oppi ng "nei ghbor cell neasurenents until serving ce measurenents are
bel ow @apnetas beied usdirieshd! slate nhy bEHeommttydwtlo b Ecdndinetvigrkwhes@naisachaios,

nobi lit rocedures a i at ed th the first bility..state conprise
measur i PR VAR SRR Soar PO it i areiudie SR of AEHEY S ShBieT thy
state. REC ca_th%lmttﬁ@Qre@ﬁp@dt@ﬁﬁieﬂs’, sothe s @iiflortald EodrBidktidit VetReQLAEd RFES and NAS
associated with the first nobility state conprise gerforn12ﬂ@cel

r esel esub-diver Bgy b restypifedt Itynayhembaneficiaktegetibethe S &1 greer toraffer theNeydeto

nornalr&RBhg&%xhg te. 6. The nmethod of claiml, wherein the nobility

procedures dssociated with the first nobility state conprise performng

| ocati on ar ¢@09s8pdanhes, wiessthé REqUBRkaye dfhatfadsdioal droaddati@al thdtbaties may &

performed.in the normal nobility state. 7. The method of claiml, wherein

t he noBreYigsd By Be &&fr Bxthe S¥brindicatingthehthe f&E hascbpngrdsitates: yIhstiadigatisipry se

I ncr easy ' E t : dto

a1 engtre e BRIy Qe ek AR WAL KRR, AL ARL0Y aBHELE i ERTRARE
network (e.g., RNC and eNode B to the NAS on the network side) and UE from AS to NAS

internally. Alternatively, the UE may initiate a UL initial transfer or a NAS specific message to
indicate the network side that such transition has occurred or that the UE is using a specific value
or parameters. In another example, the NAS may receive this indication by the RRC on the
network side and in turn initiate a NAS update procedure to update the configuration of the UE
according to the new state. The UE may exchange information with the network, for example
what DRX value it is using, timer values, etc. The network may provide the parameters and
configuration to the UE for use when the network moves the UE to a new state.

[0099] Although features and elements are described above in particular combinations,
one of ordinary skill in the art will appreciate that each feature or element can be used alone or in
any combination with the other features and elements. In addition, the methods described herein
may be implemented in a computer program, software, or firmware incorporated in a computer-
readable medium for execution by a computer or processor. Examples of computer-readable
media include electronic signals (transmitted over wired or wireless connections) and computer-
readable storage media. Examples of computer-readable storage media include, but are not
limited to, a read only memory (ROM), a random access memory (RAM), a register, cache
memory, semiconductor memory devices, magnetic media such as internal hard disks and
removable disks, magneto-optical media, and optical media such as CD-ROM disks, and digital
versatile disks (DVDs). A processor in association with software may be used to implement a
radio frequency transceiver for use in a WTRU, UE, terminal, base station, RNC, or any host

computer.
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WO 2011/ 123744PCT/ US2011/ 030872 8. The nethod of claim 1, wherein the

nmobi lity procedures associated with the first nobility state conprise

acqui ri ngveystigirsisaf ormati on | ess frequently as conpar e@CrasStéia/oswsrmal
mobility state. 9. A wreless transmt/receive unit (WIRU) conprising: an
antenn%g r&:el v(fr coupl ed to the antenna; a processor, coupled to
the recgnafds¢ Ftigured to identify a low nobility state of the WRU,
wherein, in the | ow nobil i ty state, a frequency with which the WIRU changes

celI's vi thi m meiod gbesinfigingaitikizatfonl FHStvdIR Resduict EB & RENIME trinsiit/EdacitBe
WI'RU changes cells within the wireless network in a normal nobility state

and f urpiHéW oAk thpunetod eompidengie inf ormation associated with the ow

nobi lity state fro rglthgﬁhé %ﬁ’ﬁ?pqg %er&tg%ﬂq_ebw ﬁ{é/ s%t@'v%e?elnwﬁ%ﬁeefogf t he

i nformati on associ t conprises a scaling
f act or riahilitysess) I‘aefmnér&y wvitlewhwh thd & TRIA khanges edlsavitiis a uswbrk i legrthargar e
mobi | ity parameter The WIRU of cl.aim 9, Wneilnthelnformatlon

associ ateduenm Hth ¥ whél% WORY chapges calls withip thegepuerkiima gorsyal mpehilitysEerat i on

(SI') brggdcast froma serving cell.

configuring the WTRU to implement mobility procedures associated with the low

mobility state.

2. The method of claim 1, wherein the mobility procedures associated with the first mobility
state comprise performing serving cell measurements and neighbor cell measurements less
frequently than serving cell measurements and neighbor cell measurements are performed in the

normal mobility state.

3. The method of claim 1, wherein the mobility procedures associated with the first mobility
state comprise stopping neighbor cell measurements until serving cell measurements are below a

predefined threshold.

4. The method of claim 1, wherein the mobility procedures associated with the first mobility

state comprise measuring fewer neighbor cells than are measured in the normal mobility state.

5. The method of claim 1, wherein the mobility procedures associated with the first mobility
state comprise performing cell reselection less frequently than cell reselection is performed in the

normal mobility state.

6. The method of claim 1, wherein the mobility procedures associated with the first mobility
state comprise performing location area updates less frequently than location area updates are

performed in the normal mobility state.

7. The method of claim 1, wherein the mobility procedures associated with the first mobility
state comprise increasing a length of a discontinuous reception (DRX) cycle as compared to a

length of a DRX cycle in the normal mobility state.
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12. The WIRU of claim9, wherein the information associated with the |ow
nobility state is received during registration with the w rel ess network.
13. The WVBUowof12814ai m 9, wherein the processor is furthecTasadiigsesez to
transition fromthe | ow nmobility state to a normal mobility state upon

det ect t hat UL). dat to he t tted RU .af.
claim & o mﬂglﬁ <ﬂ<§f Gﬁﬂ Bélea%rem qﬁ?@lﬁ@éf@@%ﬁ‘@&?@&w& W%ﬂgif%%rtdﬂoﬁlwm
the norsfa@é cdimsklat:a(ulﬁﬁg %té&lﬂf@ﬁndtf@ﬂlé@tffegh&ﬁlysats%%ﬁl pafcti @6 Hehforihl Hatifinhas

been transmtted. e WIRU of claim farther conprising a

t ransmstater, coupl ed to the antenna, the transmtter configured to transmt
a nessage to the wireless network requesting to change to the normal

nmobi ity state. WD 2011/ 123744PCT/ US2011/ 030872 16. The WIRU of claim9,

wher ei @t he A Qcldirddshiit/ @bal€usi® (WITRI B omp ﬁ@ngbl lity state, the _
no-nmobility state being associated with the WIRU remaining in a cell in the

Wi rel ess netpgpenna;17. A nethod for transitioning a wreless

transmt/ re%%é'e?y,alfi%ltépléwaﬂ ﬁt@ﬁﬁ(&een a low mobility state and a normal

mobility state Oow nmobility state, a frequency with which

t he WIRU changessa«e) dssipluiditd e rachd’rec’ccﬁﬁgthtMehtlf}Sa loasmobilianstate fof eguency
with which the WIRU changes cells within the network in the normal nobility

state, WHBUsstheisen éle’f‘ﬁrlP‘é(W@ﬂ”déf?’é% ] fF?@u%zqurWI&gwhlcmm VAR ghangst cellle WIRU
has entgfift s Wirckth h&dotibR lés@%a{fppﬁéd&}{cf@vﬁh &hich the WTRU changes cells within

the wireless network in a normal mobility state and further configured to receive information

associated with the low mobility state from the receiver.

10.  The WTRU of claim 9, wherein the information associated with the low mobility state
comprises a scaling factor for measurements, wherein the scaling factor is used to configure

mobility parameters.

11.  The WTRU of claim 9, wherein the information associated with the low mobility state is

received in a System Information (SI) broadcast from a serving cell.

12. The WTRU of claim 9, wherein the information associated with the low mobility state is

received during registration with the wireless network.

13.  The WTRU of claim 9, wherein the processor is further configured to transition from the
low mobility state to a normal mobility state upon detecting that uplink (UL) data is to be

transmitted.

14.  The WTRU of claim 13, wherein the processor is further configured to transition from

the normal mobility state to the low mobility state after the UL data has been transmitted.

15.  The WTRU of claim 9, further comprising a transmitter, coupled to the antenna, the
transmitter configured to transmit a message to the wireless network requesting to change to the

normal mobility state.
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and transitioning between the low nobility state and the nornal
nobility state based on detecting the trigger. 18. The nethod of claim17,
wherei n tWe 20r1Viggmr conpri ses a change in a power sourc@Cofuskéig/080BRL.  19.
The nethod of claim 17, wherein the trigger conprises a user input that

direct the C bil.ity states.. 20. The.nmethod qof. .claim17,
sher oi 16t he T\%%Eﬁ quﬁ%&ﬁ B fedowanqality a5 ombHpRpno-mal Oblhbméatﬁé@%w
of cl ainBlkdbili@dt8b&in (%Q%o%fakﬂ%’fh ihe \i@@ﬁ@%&am%rg Pl &ntmftﬁ&mraegl RPRdrk.
positioning system ( devi ce 22. The nethod of claim 17, wherein the

trigger corresponds to a variation in a channel quality. 23. The nethod of

claimbg, wherg {Hadtfg'ﬁetr&{sitﬁ)ﬂﬁ{g LOEIESARN SR FRRNAPTRY) BB ER RSN Y Of a

det ect ed nelg
mobility state and a normal mobility state, wherein, in the low mobility state, a frequency with

which the WTRU changes cells within a wireless network is less than a frequency with which the
WTRU changes cells within the network in the normal mobility state, the method comprising:
detecting a trigger indicating that the WTRU has entered or exited the low mobility state;
and
transitioning between the low mobility state and the normal mobility state based on

detecting the trigger.

18.  The method of claim 17, wherein the trigger comprises a change in a power source of the

WTRU.

19.  The method of claim 17, wherein the trigger comprises a user input that directs the

WTRU to change mobility states.
20.  The method of claim 17, wherein the trigger is sent from the network to the WTRU.

21.  The method of claim 17, wherein the trigger is based on an output from a global

positioning system (GPS) device.

22.  The method of claim 17, wherein the trigger corresponds to a variation in a channel

quality.

23.  The method of claim 17, wherein the trigger corresponds to a change in an identity of a

detected neighbor cell.

24.  The method of claim 17, wherein the trigger corresponds to the WTRU performing less

than a predetermined number of cell reselections in a predetermine amount of time.

25.  The method of claim 17, wherein the trigger is based on an identification of a Node B

communicating with the device.
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24. The nethod of claim 17, wherein the trigger corresponds to the WIRU
performng |less than a predeterm ned nunber of cell reselections in a
pr edet er woeornmsmt of tine. 25. The nethod of cl ai m 1PCTMisesigiososthe
trigger is based on an identification of a Node B communicating with the
devi ce. 011/123744RPCT/ US2011/ 030872. 26. The nethod. of claim 17,
wher ot A6t 1 o ﬁtﬂileél%ﬁqf e WYDEFRN IrevitRnbRg Petyyeq the b S g the
mobi | i hﬁnﬁﬂr}%ﬂlﬁﬁﬁcoh{p%@% t?ér@ﬂioﬂﬁlgt}%W@e%ﬂhé ﬂﬁv Jn%{h@%{hﬂe a‘hﬁ il Iﬁ}rﬁlaﬂﬁgbﬂllﬂﬁ
normal nobility without informng the wireless network of the transition.
27. Thevitheuhwdorofing thaiwirdl®s nktwark ef thedrpsitien.ng noti fyi ng t he wirel ess
network that the device has transitioned between the low nobility state and
the normal nobility state. 28. The nmethod of claim 17, further conprising
sendi ng7a r digesithddoftdkenni %, Ehrées campm:ingnd)tdfypgrth@wmmkewn@tWerk thamnthet i on
bet wee | ow nobi st at e .and nor mal il tate 29. The
ot hod d6t 166 i mmprongh bhuRi dOWPrRD Iy iR Boryp D R at i on ¢ MIO
devi ce.

28. The method of claim 17, further comprising sending a request to the wireless network to

perform a state transition between the low mobility state and the normal mobility state.

29.  The method of claim 17, wherein the WTRU is a machine type communication (MTC)

device.
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