METHODS AND SYSTEMS FOR | N- DEVI CE | NTERFERENCE M Tl GATI ON CROSS- REFERENCE

[ 0001] This application clains benefit under 35 U. S.C. .119(e) of

provi si ornaiD 201282189at ent Appl i cation Nos. 61/373,539, 61P8391S0B0/047697

61/ 410, 645, 61/430, 704, 61/441,963, and 61/471, 060, the disclosures of

whi ch are incorporated herein by reference. BACKGROUND [ 0002] Today,
many W rel ess devices support nultiple radio technol ogi es and/ or
applications. For exanple, currently avail able wrel ess devices may include
mul ti ple conmponents or devices including transceivers, transmtters , or
receivers. Such conponents may support different radi o technol ogi es and/ or
applications including long termevolution (LTE) technol ogi es such as LTE
and LTE- Advanced (LTE-A), Industrial, Scientific and Medical (ISM

t echnol ogi es including Bluetooth technol ogies and wirel ess | ocal access

net wor ks (WLAN) technol ogies such as W-Fi, and gl obal positioning system
(GPS) technol ogies. [0003]Wiile the support of nmultiple wireless

t echnol ogi es and applications have increased the capabilities of wreless
devi ces, such support has also led to interference in wireless devices. For
exanpl e, LTE technol ogi es such as LTE Tinme Division Duplex (TDD) may
operate in band 40, which includes a 2.3-2.4 GHz frequencies, in a wireless
device. | SMtechnol ogi es and/ or GPS technol ogi es nay operate on adjacent

bands and fre i Rt 1 i T gi es,
| SM t echnol og?\gg?lﬂrﬁs u‘é&r?géﬁ'ﬁg?gc?mﬁ ﬁ%@#@%ﬁ@ﬂ@?‘? Ill—zl lﬁlgﬁ?ﬁgﬁﬁ 1'?BPS
technol ogi es may operate on adjacent bands in the sane w rel ess device

t hereby causing a transceiver receiving or transmtting signals for the LTE
technol ogies to generate interference with a transceiver receiving or

transmtting sj I | SM t echnol ogi es includi ng Bl uetooth

t echnol ogi es §R3ﬂ§V§E$ﬁ§ﬁ§?§} GPS technol ogi es and vi ce versa.

Addi tional |y, [00bE r adisappleeaticiodldgs ®sneéinadder 3P . ¢.Gatlo@n sf prayisiahd @) . s.ause

i nterference amangst the ves. FE I | 11 T hnol ogies in
APPIR e B e RREC T AL R A A

ther eby 6ausi,0q, intdaclirensey el 4e efvorfoddtcEicaiPbereférfiRedevi ces or _
conponents such as transceivers that are used for such LTE technologies in

the wirel ess device. [0004] To mitigate such nmutual interfere caused by
mul ti pl e radi gaAtgadwousg es and applications supported by such wrel ess
devices, filter technol ogies such as active band pass filters have be

enpl oyed. Unf BPPUnatlefddy, mapewirelpysdayicessepiosh roytinls ralip teehmolpgisy pofkorsuf £ i ci ent

rej ecti OQpIchat?c%.aP&%mQﬁi@ dsirrfe Jvﬁi@%‘l’@@&&%}% dba&d nbY ifBthdelRlifp1E 2di 0

t echnol ogi'es and/or applications in a wrel ess device, and, thus, such

filter teenpacHyprdevisaymchdmgiapiseivery, trAnsiigarsedr Iveaiveas Fush 6prnRINeRe agr eat ed
by mul ti Qlltp%oft zElﬁ.i“e(Penrt ﬁﬁlM@éthﬁoEQs Qtﬂgér%f)pl?ogﬁ(l)ds(fﬁilﬁcfﬁfgslohgteP& nglM.lt{O%l(E{PE) devi ce.
technologies such as LTE and LTE-Advanced (LTE-A), Industrial, Scientific and Medical (ISM)
technologies including Bluetooth technologies and wireless local access networks (WLAN)
technologies such as Wi-Fi, and global positioning system (GPS) technologies.
[0003]  While the support of multiple wireless technologies and applications have
increased the capabilities of wireless devices, such support has also led to interference in
wireless devices. For example, LTE technologies such as LTE Time Division Duplex (TDD)
may operate in band 40, which includes a 2.3-2.4 GHz frequencies, in a wireless device. ISM
technologies and/or GPS technologies may operate on adjacent bands and frequencies in the
same wireless device. Thus, LTE technologies, ISM technologies including Bluetooth
technologies and Wi-Fi, and/or GPS technologies may operate on adjacent bands in the same
wireless device thereby causing a transceiver receiving or transmitting signals for the LTE

technologies to generate interference with a transceiver receiving or transmitting signals for the
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SUMMARY [ 0005] Systens and net hods for avoiding or mtigating interference
bet ween in- device technol ogi es are disclosed. In an enbodi nent,

i nterferaemoeotranwsyen radi o access technol ogy (RAT) conp®QEAISS0ULO4BIN I el ess
device may be mitigated. For exanple, an interference situation between a
first RAT conponent and a second RAT conponent in the wirel ess device may
be det ectisM tech6106¢d iAciodigg Brid@dihtedhnologie@id Wi-Eddnd@n GPS tdchfolbgltemiieience

situation may then be transnmitted to network. The notificat]on nay be
proaci t i V&S e«%\%J.Tt% % A Getnlorsod opRPRiRasEs AY ARt BREREECS |  uat i on,

or react hGngsH@AEREINREHordkh@pleafultiple @ MTFREAREBgiRY fnlbakikQ&ls BBYccAYIeasiern
detected. The notification of the Interference situation to a network may

i nl cude R bFFrdt PHNORSEYF PytiacantibandsehgiehyFandngrinter fishes ReecenrfeepRePEnce

si tuati ofhe dERRNE WA IR ¥udhhE Rrafletie I A O NEdThr SUBE ETREhRISuiesNR tHROdS,
rul es, procedures, configurations, and/or protocols that nmay need to be

processedviglesy dsvicper forned to nmitigate the interference situation

| nformation sphuas ARfoM sakh! Altud HQFTBLLQM hELHAL RAiARcPRLRALAPN OF
such actions,#ﬁeﬁhod@i rﬁ%és,_pro%elyres, gOnH%gqra Foné a%é@o? protocol s
may be r ep@icetans byppptied i sueh eycletaleiices, et tgphodegisedicl ascastivhband aassact i on
may be p b 1 4G, 1.5 1 gat | . nce.
[0007] Accr T RE S hpBE VA EHERT i lor i RO BB P SIREEET . e e
si t uat i orejevtiyn nHddjdsentpandsiadé frequenacnetdby kultiplegadia tachdilegidsiani/of ai | ure (RLF)
may occur)..ln such an enbaodi nent,. th 1.rel ess device ma rf orm one or
o e act Pois CnS D0 R ROE ThT s B RRR i A pT Vo0t oco s
to m ti gatueuatl meerferdnes érest@higem(laple @adio tettim®ldgick hndibit dpplidatiasssin earieddesf r om t he
net wor k. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0008] The foll owi ng detail ed

descri pt 19fray be better understood when read in

SUMMARY

[0005]  Systems and methods for avoiding or mitigating interference between in-
device technologies are disclosed. In an embodiment, interference between radio access
technology (RAT) components in a wireless device may be mitigated. For example, an
interference situation between a first RAT component and a second RAT component in the
wireless device may be detected.

[0006] In one embodiment, a notification of the interference situation may then be
transmitted to a network. The notification may be proacitive, e.g. determined in advance of an
actual interference situation, or reactive, determined after an interference situation may have
been detected. The notification of the interference situation to a network may inlcude
information configured to be used to mitigate the interference situation. The network may then
determine one or more actions, methods, rules, procedures, configurations, and/or protocols that
may need to be processed and/or performed to mitigate the interference situation. Information
such as configuration information including an indication of such actions, methods, rules,
procedures, configurations and/or protocols may be received by the wireless device and
processed such that an action may be performed by the wireless device to mitigate the
interference.

[0007]  According to another embodiment, a notification of the interference situation
may not be provided to a network (e.g. a radio link failure (RLF) may occur). In such an

embodiment, the wireless device may perform one or more actions, methods, rules, procedures,
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conjunction with the appended draw ngs. For the purposes of illustration,
there is shown in the draw ngs exenpl ary enbodi nents; however, the subject
matter i swoabidizmdwed to the specific el ements and i nst POFAIS2@EILIOYT60%

di sclosed therein. [O009]FIG |A is a systemdiagramof an exanple

comuni cati ons systemin which one or nore disclosed enbodi nents may be

i mpl ementedigula0dDhid/ o prdtboilssio Mitiyasd BETiragmas @ k. gathe RXAMRItRouMa s BlaRSS
transmit/receive unit (WIRU) that nay be used within the comrunications

syst em i fogdes 3t®aki n FIG 1A [0011] FIG 1C is a system di agram of
an exanpl e radi o access network and an exanple core network that may be
used within the comuni cations systemillustrated in FIG 1A, [0012]FIG 2

depi cts an exBRPERDESSEIPHEAN QFf THERRAWINGY frequency ranges and channel s
that may be ugggsiby ﬁﬁ@&%&lﬁg‘&éalféuﬁe&ﬂm i t?e'H%tter[lﬁlgérgt])Ed $herdeslERi Cts an

exanpl e enbodi rrent of a nmethod for mtigating interference between
conponentguiustion with &eéﬁeended/dre@ngaclt:pralze rurngsesedfakustratiaantheictiy fepaiiydeuni t
(WIRU) ; drawings exemplary embodiments; however, the subject matter is not limited to the specific
elements and instrumentalities disclosed therein.

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

[0010]  FIG. 1B 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 depicts an example embodiment of non-limiting frequency ranges and
channels that may be used by embodiments disclosed herein;

[0013]  FIG. 3 depicts an example embodiment of a method for mitigating interference
between components in a wireless device such as a Wireless Transmit/Receive Unit (WTRU);

[0014]  FIG. 4 depicts an example embodiment of a potential interfering technology
device application controller and protocol stack;

[0015]  FIG. 5 shows an example discontinuous reception (DRX) pattern for long term

evolution with On Duration periods;

0016]  FIG. 6 shows example downlink (DL) retransmissions and DL feedback;

[

[0017]  FIG. 7 shows an example scheduling request (SR) diagram;

[0018]  FIG. 8 shows an example behavior once SR has been transmitted;
[0019]  FIG. 9 shows an example discontinuous reception (DRX) operation;
[0020]  FIG. 10 shows another example DRX operation;

[0021]  FIG. 11 shows another example DRX operation;

[0022]  FIG. 12 shows another example DRX operation; and

[0023]  FIG. 13 shows an example reduced uplink mode operation.



[0014] FIG 4 depicts an exanpl e enbodi nent of a potential interfering

t echnol ogy devi ce application controller and protocol stack; [0015]FIG 5
shows an weanpl/ei1gfpscont i nuous reception (DRX) pattern POI/USeNg/O8EOM
evolution with On Duration periods; [0016] FIG 6 shows exanpl e downlink
(DL) retransm ssions and DL feedback; [0017]FIG 7 shows an exanple
schedul i ng request (SR) diagram [0018]FIG 8 shows an exanpl e behavi or
once SR has been transmtted: [Q019]FIG 9 shows an exanpl e di sconti nuous
reception (DRRFTéﬁkFQﬂﬂSH?KFHB FIG 10 shows anot her exanpl e DRX

operation; [O0@diFl GiGlia shonssran OF AesxafyRMIBe Ry sdnh 00U in[HAZdnE! G 12
shows anot her exanpl e DRX operation; and o
or more disclosed embodiments may be implemented. The communications system 100 may be a

multiple access system that provides content, such as voice, data, video, messaging, broadcast,
etc., to multiple wireless users. The communications system 100 may enable multiple wireless
users to access such content through the sharing of system resources, including wireless
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 (SCFDMA), and the like.

[0025]  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 WTRUSs, base stations, networks, and/or network elements. Each of the WTRU s
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 WTRUs 102a, 102b, 102¢c, 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.

[0026]  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 WTRU s 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 ecach
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.

[0027]  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 (ESC),

a radio network controller (RNC), relay nodes, etc. The base station 114a and/or the base station
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[0023] FIG 13 shows an exanpl e reduced uplink node operation. DETAILED
DESCRI PTION [0024] FIG 1A is a diagramof an exanple conmuni cations system
100 i n whwohome1gyp nore di scl osed enbodi ments may be i rprarsenti®dcoThe
comuni cati ons system 100 may be a nultiple access systemthat provides
content, such as voice, data, video, nessaging, broadcast, etc., to

mul t: pl e 1\t @hyelssScodfigursd to-[fitﬁshrm@ﬁ]ﬁﬁmiré&h}iﬁ@ﬁ&leﬁs/ﬁ%@m\ﬂ-hiﬁﬁt_l ﬁrpamanabl e multiple
Wi rel ess users to access such c nt through the shari g ystem

r esour ce&OF W i‘lcdaglﬂ‘b Wi Od’tsﬁcel%’rot denpILae cgl rhecatl ons

systenms 3Qfca%to eémie@%rsop& e@ﬁm rtEe &maRNRlatcaGaRSBe BRE At 11awﬁllay g8s code
division nmultiple access 'ECDI\/A time division nultiple access (TDWA),

f r equencylivéflediip ricengrtorspllas g @B embadimgny, thebase sfaiénral 14 mr nchrpige
si ngl e- C%ﬁs‘c&@erEWoﬁes@F %)sect@}rlﬁl tﬂeQ@ll lIh lé@oth&rggiggalﬁéntsﬁﬁg%e shitibl G4a1A, ¢ he

comruni cati ons syst em 100 my i nclude wirel ess transm t/receive units
(WIRUs) 1R2smplog2mitiplgmput mpipgle oatpnh@ﬁw%bé@glgloajeﬁlwarh@r%mmaymze a core

net wor k ﬁ%@twlé”‘trﬁféwﬁe 1%%403@&@% hﬁE‘Ql‘Pne network (PSTN) 108, the Internet
ug

110, and ot networ wi || be appreciated that the
di scl osed enbEQ@?%ﬂentTéle(b@mS@ﬁlpnmléa,aldflb mamb@mmoﬁlcw Rits onberseors vhthi ons,

net wor ks y Al a0 RO ShSIB: 8y ?Fﬁf&l}f gt f&%h%"ﬁ%%e/%e %g@&rltaél@%?releésozc

102d mayVY)e an device con ure comunicate in
a wrel essmmnmr:ertmmdmh(e g. Bydmdgpqma‘ncp@pmerowahe, 1WM(IRD3&ravfb&2HJV)LOZc 102d

may be conf d t.ofrans J.ec may

i ncl ude usS tCn)ET%' a(lUﬁﬁnﬁta%leaﬂg sefte?l oﬁﬂsmgfan%%%h ‘fcgsssubscrl ber
unit, a m@eﬂogye(mm)l ul ar tel ephone a personal digital assistant (PDA), a
smart phone, a_]| a net bogk, r.son uter., a wr SS sensor,
consuner o eclEh oBod sBiraly ok BoBf UEIB D WHPI&?&%HM%YE% 100
gay al so niulifidistecss s&w@e%@tr&i}i églﬁpldgﬂ-é}& oaﬂd)r@cf}ﬁglﬁ& a&b@tsblﬁb:cﬂlel Jsdh askEDMAOS | t heI
ase statjons 1l14a, 114 e an e 0 evi nt i ure tQo wirelessly
i or § acd PR AH YA} QBN i e B ienal ARDRS Faodaim Boist Brodion godp s
facilitaRaraceess thcOWIREs Q0241D02D, COXRY ifBlehRRk malwchﬁolo@%bh@ss the core
network 106, the Internet 110, and/or the networks 112. By QﬁOf exanpl e,

the base UstvgrspgMebiteilpiecommapicatigns ustem HAMTS) Terrs el Fagio é@%ﬁ RABTS), a
Node- B, Qi epes@ohsﬁ tllfp.ﬁpinwﬁg@e Be u%n%b%h@ (VACBMS. GRDBNVIRISr . an

access point (AP), a wireless router, the like. Wile the base stations
114a, 11aslude 90@@@%0@@9|pmtw18é§cla38§ﬂlﬁlgﬁeeeélP@ﬂ@ht\cceﬁ& (HAPW) apdordpiohedi at ed

t hat the QR$ Al 4 nect ed
base st atHlé ong(H?r?%/ %)'r ne %fﬁcéﬁem%é?é%%%%ﬁw%%@? (ﬁf ongi%@&?my be
part of theh-FAd Upink Meketh coesy (JAESPA). ncl ude

[0030]  In another embodiment, the base station 114a and the WTRUs 102a, 102b,

102¢ may implement a radio technology such as Evolved UMTS Terrestrial Radio Access (E-
UTRA), which may establish the air interface 116 using Long Term Evolution (LTE) and/or
LTE-Advanced (LTE-A).

[0031]  In other embodiments, the base station 114a and the WTRUs 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.

[0032]  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
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ot her base stations and/or network el enents (not shown), such as a base
station controller (ESC), a radio network controller (RNC), relay nodes,
etc. The wa=eikat’von 1l4a and/or the base station 1l4pCrays2dia/oemnfi gured
to transmt and/or receive wireless signals within a particul ar geographic
region, which may be referred to as a cell (not shown). The cell may

further banglisvindekt likdt b @helhmbs@mbAr te bivktaganpibend tieVTRUL 16025 0iDdatgd with
t he base statlon 114a may be divided into three sect Thus, in one

enbodi meHEPlene apaie teghnoiqey suahyas AERR 03 htoseablish pedr %Wséér%?@voﬂf e.. one

for each (Wmt;\grmcahothmn%hlhleni ﬂleq)agets&%n@mﬁumeTquoﬁtam@h@I ion 114a
may enploy multiple-input mu t|pIe out t echnol ogy and, therefore,

may uti | ﬂ@@elﬁmtﬁr?ﬂ%te@h@ﬂ%évwe%séEE%8055%119 egfélélts @ vgfeleshiperyaap] area[rrswghhe

base st afiveAN) 148 andth&PerBN ik QIR HaGAltfiol 11 AREMOW TRAE00E, 1hAEmYY RUs
102a, 102b, 102c, 102d over an air interface 116, which may be any suitable

wi r el ess utaernasiieat bassd RARKe.¢ eW§DMAa@DMH%9@Q1m&yL¥W5fE A ot dpattablish
infrared glc'&ell It h@Vd élOAQEhc(\xH\ﬁl FIYT IS, e%eagér éikgfon 1848 mdy hatld§ ditk tcbﬁl&?ﬁcf pace

116 may be est |she usin sui ta I 0 access technol ogy
[ 0029] Motethe praerngtild@l Thys, tl@psbaﬁmt@tdmdbéb/@ay notdegemmahiocatdso s I@ymtatelrtﬂmo may

be a mul t;j pl ystem and may enpl oy one or nore channel access
schenes, t‘ﬂsﬁfc‘?e“%%mé TDMA, FDMA, OFDMA,  SC-FDMA, and the |ike. For

exanpl e, the 9833 sfﬁﬁﬁbﬁﬁl@%mayh:mhemﬁmmcmﬁmwaﬂdhehﬂeﬂ@ﬁmﬁ<HmzﬁthOZb

102 t t | h

Tel ecomelliy Eaeonte & EREHF culia e 1ol P Jusuint ol ENCUrRig i ch ey
est abl i sintérhe pastocol (chP)‘samceiﬂcﬁone&r ngr%fdl&bWﬁRU@DMh (I(WE;)IIM)c 1008DIHBr may

i nclud t I h d Packe

e o R e R e T S St G R e
Access ( kislicd) pendidaallinggintebreashnbitivitnlkida aiseibufcs, &S, aﬁm&iﬁé@ﬁorm[}l@@?ﬂ] I n

anot her enbodi nent, the base station. 1l4a d the RUs. 10 102 102c
may i npl Leveeculity Ffbonﬁeieﬁm%avu@aetﬂfaagn e Drovehinamer o Gt |"a‘i"11ﬁF?§di 0

Access ( EhprEAdted WY (ROR ABY1083h@BY ths Bort R@WBHI 106036 8irck1 6r WGt Long Term
Evol ution (LTE) and/or LTE-Advanced (LTE-A). [0031]1n other enbodi nents,

t he basec@pnigHion vl odlitd Ryl thet Ruploy desams A, astlgDRAN 104 or a different RAT.
For example, in addition to being connected to the RAN 104, which may be utilizing an E-

UTRA radio technology, the core network 106 may also be in communication with another RAN
(not shown) employing a GSM radio technology.

[0034]  The core network 106 may also serve as a gateway for the WTRUSs 102a,
102b, 102¢, 102d to access the PSTN 108, the Internet 110, and/or other networks 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.

[0035]  Some or all of the WTRUs 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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may i nplenent radio technol ogi es such as | EEE 802.16 (i.e., Wrl dw de
Interoperability for Mcrowave Access (W MAX)), CDMA2000, CDMA2000 I x,
CDMA2000 Wwo-2Doyo2ksmer i m St andard 2000 (1 S-2000), I nteri mCHttsaaiand’69b
(1'S-95), Interim Standard 856 (1S-856), d obal Systemfor Mbbile

comuni cations (GSM, Enhanced Data rates for GSM Evol uti on (EDGE), GSM
EDGE (Cf%h%umaﬁélwﬁthﬁldtiak@stat{oﬁqw Wikhbasenplatd @hulidéded Adiltéshndléeyray be a
Wi rel ess rci)ut er, e B or access point, for exanple,

and may @f }ﬂi@eé’ﬁ%FS%P?éb‘l Wm&'@%r@mﬂo Pl EBE fogredioreaBdee: onnect i vity in

a localized afezs) sual. &% it Hb86RAiRFanbsInRSHplec IV TONEY2. A s\UBHEInEFIGA1B,
canpus, and the Ilke I n one embodi nent, the base station 114b and the

WIRUs 108, WIBYd ORasay iinahds ¥cesiof b o rensetivg|Lagy? tEnpiviseiveplemgyd23.p ¢ o
establ i S'é‘pééké’f’/nﬁ1@ﬂoﬁ1§c§1e'19$%'ke a%%@%d%bﬁdir/té&ﬁaﬁ*ﬁ}%' RorRARSARE nRRedl Jent . the
base station 114b and 02d may 1 nplenent a radio teéchnol ogy
such as FEEFagomermrt b32e%p@mr|sgw06al% Félob%‘s]:)oﬁb@fs]éﬁ\%/ﬁteﬁlr(@gSh@ﬂm@"r 186( aEAN) .

In yet a 102c, 102d
may  uti | 0 {z?%plgerrlgﬁ%}?gqgwgéléﬂgh%ﬁ%?ﬁd%ﬁmﬂe%ﬂéqgﬁ% e W LTE, LTE-A
etc.) tocesbiagiongfithe fpicggoetibments Wik wgeining CAsswm\mthuan emb@llmm t he base
station 114b ha i C CtlJ t he
base station @%{Q rr;@le%(r)% {)glcfrleg Iﬁ%yrﬁbge %}a %ﬁogg{)ljogés éopﬂ%gw a the
core net W&sd@ﬁconventional[[ﬁﬁt@g]or 'Em@ﬂ'a’lﬂd\grfbﬁ)gromyorlQBSP)qapmmhtmofcat ion with the
core networ may be any type of network ngf qured pr ovi de
voi ce, dg%wmprﬁf)eﬁ?or%gfl‘f % 180 3}%%{?%? Vol cé BVEr B n‘fvbr het” prot beo roﬁ% ' P)

ser Vi ces nticoameolr, mmreatojn SpheifitlifRtdsatdOiacuitd ORBICs 1 Ot PrdfidchmablerGaexanpl e,

el ?Bﬁ%%%@ﬁ%ﬂ?iﬂf&%@ ool o S SBitoeferi] it oCh it B it SR Y o

di stri buttheproc&t&:- 118amgllp@rrfornﬂsﬁgr@r cmdmgghmd @*«seésmﬁg@uweltquromﬁlbummut such as
user authenticati on shown gl be appreci ated
t hat thepF@A?\?Slf@&ngr‘PHf”&’rOt % ur&fa%a netsPROlaghe W%O% # Oa?r?fewmrelﬁﬁd. rect
comuni ¢ ghvidmbhtt hOirb@ksoRANSmbIBd cRPRH @Ytht ienseal® 1RA Iviach hhebFANbIROH or a
different RAT. For exanple, in addition to being connected to the RAN 104,
whi ch nayleﬁ@nmlqu%w%aelaﬁntE@ﬁRWhrlaHI% 1BdeRists|terggrocetng 1EDr thet#sestve106 nay
al so be ijpy Qs‘%ggﬂilﬂh ehp RN if DilaRal Eﬁ%&a@é\ma(fﬂ@bro%&@mw%ﬁcmh@)(ﬂaﬁgel@e@m radio
t echnol ogy 34] The core networ may al So serve as a gateway for the
WIRUs 1omybiwqgratqcbt2gethemtzw Qleﬁtr@e@@g%agmrqbs’TN 108, the Internet 110,

and/ or ot her e

t el ephone net v@g?i}g t ggnjagsrn(l)lw el%s%_gfl%gg }élo by eeglteart\?/%hclszltém? {ﬂgﬂ) nghe
| nt er net receige pgyals fn@hw@sastgtmﬁag ﬁy%@rﬁtmn il h‘taépwrﬂmtle@rfwn#iét@r

net wor ks g . i t he
et K SAUSY LRSIt SF GRIIPRCSRIUALES A U091 BRIt e

i nt ernet trpmsmhmmﬂor (chi)/e RA stgnds TIGRhbRer amibed iment, phedtatnanit/resmwe elem@iitd 2 et wor ks
oper at v "By toenereEiRiu i BRI BRI RERL ISR ME R B IEm 304e,

i ncl ude &rekireple.chnet mthwelkbmﬁm,ahedartsmtm&en@relemm:helBAst/ bewhh iurddeny

enpl oy the sane RAT. a N 104 o fferent 0035] Sonre or all of
Cho. WrRUSTRBR 1553 Dyta Sal VB v EbATRC AL ty o e 100y

i ncl ude bt ISR cRaRalI2R inkdy@s cohfigired tb RensWiRldg/ot Baive 402ddmbifdden ofL02d may
include myltiple transceivers for communicating with different wrel ess

net wor ks WOVEr® W PSerent wirel ess |inks. For exanple, the WIRU 102c shown in

FIG | A may bgogonfilgui@tod alisABRuRineadigivtelite sib8cRasLisbmti@mh AitdaR Whi ch
may enploy a cellul ar- based radio technol ogy, and with the base station

114b, thcl%ql-,SlHQQ el@ﬁ*ﬁ’l“o?"e ITREHE may inclide any Ié@}hqbq)fdwsmlt/recelve elements 122.

More specifically, the WTRU 102 may employ MIMO technology. Thus, in one embodiment,

the WTRU 102 may include two or more transmit/receive elements 122 (e.g., multiple antennas)

for transmitting and receiving wireless signals over the air interface 116.



[0036] FIG 1B is a system di agram of an exanple WIRU 102. As shown in FIG
1B, the WIRU 102 may i nclude a processor 118, a transceiver 120, a

transm t/weceinmeissbenent 122, a speaker/ m crophone 124, PaTRSy@pa®47626, a

di spl ay/touchpad 128, nonrenovable nmenory 130, renovable nenory 132, a
power source 134, a global positioning system (GPS) chipset 136, and ot her
pe[) i phtraﬂr) al s _153)840]][t ?ehﬁan@@ivé@]@ﬂeﬁa{yﬁeednﬁgﬂlﬁqd.tf) R dilikithcldzhavalyat bead bele anK
sub- conbi nati.on of the foregoing el enent ile remaining consistent wit
an embod{ARitied by the trnspa7perte egwebls?&&flﬁ M@H}?&g}laﬁgﬁf‘amgjgﬁém|areaa%V<9§e
Processoky (i t2RAR/ACCPYEIRRASE 1PF.0KESKET abole, IRNWERIU QN 3hayHaPERERIOhoda di gi t al
signal processor (DSP), a plurality of mcroprocessors, one or nor

SS : . e
i cr opr oE&8EBHES. s Y5 ATBICFINRF \0tkY Andhesio reufile transegiiert Br pegblingthe WIRU
m crocont iy c%ﬁlmttﬁ&@de'v?ﬁhhlﬁgge RReE fuck od DTRAT AL SR IRECUI, b e!(a%%lé?s) , Field

Programmabl e Gate Array (F P circuits, any other type of integrated
circuit (10, 084Kt atempashisael 184 ¢het WERLD); 108 maythe comndreete e mpy geagwy upksr f or m

si ghal cagdj i: PP r L Ng,
g gg;uggaﬁae fr?&%‘ &, PLREES 1{} hoﬁ@m tlfeqi%%ag 126, a@\% {h% g}zspﬁy/t&cﬂ&aaég ng

and/ or a unct’i onal i t hat enables the to operate in a
wi r el ess (egvi iondermstal diiplaygEoBedisplay wiiormeganisdighapitiogidiode (Herdasmévei ver
120, which r j ' | ' FI G
I8 depi craul e WP QLR EAy B4 Qo QF M0 RGNS S RERIL 1280 Db
conponentl 86, and/omht Hispley/ayophped il 28. eld atldhidion, tthveprpresrme $ Bomayl dc8esa mdomnfagion

oget her i ectroni.c _pack or

transcei ver 120 nmay be integrate an el i

LhenSC e OuaEy TR K By ¢ SRR, Tl RGOS, i 8B BuRRLPRE pRASIOEP, o i ¢
si gnal s tmd/omahe reemeiblemsingiyal3d. Thomn-embeasd: metmbiyddo (ay gncludt hendbmse st ati on
114a) over the air | rface 116. Fo anpl e, .in one enbodi nent, the
Lransm t st (s eabe 1 avingn TR oKD E Bl disk oo Pre ol B e

alnd/ or r ?tgﬁigh’eexﬁ%ge. Slihg AdhSable m}emgtd f@rm@imag@dmb%crﬂo&ﬁdémi@nﬁﬁdtﬂé (rSEéI;ZI@i ve

el enent ma e a emtter/. ect or cont i gur e o trapsm n or

recei ve Fﬁ,i w?(ma?f 893%?5?% ﬂ[lfahf E%l? gy cardand fhe ke In gt erf@w%ﬁ]&mﬁer

enbodi mefde,prédd@ ot | NG dcbésC GfbvRLS) BHBNnd bdée IR inbReGOR thd W RAl phyRichn@nsm t

and receive both RF and light signals. It will be appreciated that the
transm t Aqcaiee Py 88V HRHL 03 28chigyonigecehtriddiermsgomputer @AY Vand/ or recei ve

any conbi nati @48l WH$k&SR0S1 BNRlySrecdiRPR Akt Hoa el Fd\x@f‘sou?éefflb@,%ﬁ el ®e

transmt/receive element 122 is depicted in FIG 1B as a single el ement,
t he WIRUcaigzuredyo fligibuig endipicontiolsks pater (o the et qonperinisan dicegRUs1 0222, Mor e

speci i Cabhh YowdrREu I RY Iﬁgzbe%%; ﬁlgf%%vi% WPB%P%%@WRUTPPS Fol SalipRe

enbodi nent, "the WRU 102 “may e two o € transmt/receive el enents
122 (e. gthe pywkt jopice 13hmen imgdide puag ontmern dryi cetl baigerianc. g.axvekicldadivg (eiCds s

sianal's Guen AR LALERLAPR IO IR MR 02 BIOECTL LS LA T

[ 0040] The transcei Vv may ‘be ¢ e signhals that
are to beelisr adshe likeed by the transmit/receive elenent 122 and to denodul ate
the signals t recei ved

e o OnaL SRS b OB R eh SRR TR R
120 may cordlguctd torpilotidplle@aticnanfeeativan s gf bngianiakhhd hRgtudacydfdhl 1o 2uitrant
cormuni ¢ otcgtiovni 0% t}pg'j\k’tfk%l 1%2%1;136&%}{' ‘[Cot1 Ol'ai% lileJlIo , thaqufolnllza{%%n r00r2n t%g' GPE %ﬁips%arrpl €.

136, the WTRU 102 may receive location 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.

[0044]  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
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[ 0041] The processor 118 of the WIRU 102 may be coupled to, and may receive
user input data from the speaker/m crophone 124, the keypad 126, and/or

t he di splwg/2zoueigyad 128 (e.g., a liquid crystal displapctiuSR)110umpt ay unit
or organic lightemtting diode (OLED) display unit). The processor 118 may
al so output user data to the speaker/ m crophone 124, the keypad 126, and/or
t h;a di Sphr&Wd?@hl@dftEEﬂadnie% anl Rcoafpast amelhﬂ'ehlensaéloa?saﬂgnalk%liaemmr ﬁlﬁ,‘(ﬁ@g,ﬁrﬁphsh
information from  an sto ata in, any type.o tabl e mepory, such as
t he non- PEWESAL lgnYFé%Wa e et ¢ Nbfaciehdoven ét#@eﬁ&vrajﬁwwefm ands

non- r enoyaP h& d e M Metd R MuicNE frbifl@ndyansRM R ERD Sadi® MY, ¥ d{RAVhusid ead- onl'y
menory (ROM, a hard disk, or any other type of nenory storage device. The

r enovabl 8laerbmydia By erag Vidpr gareredlay s edwe.iap dhteingdne vy sbialEe(SI M card, a

nmemory stick, %0@4§9CLP‘IG £t i ts?kte&%@)gra!ﬁ%@ﬁé’RﬁW@4 aﬁdi‘ﬁletc&% nkivkBk 1dg1 ot her
enbodi ments, the processor 8 may access information from and store data

in, menpeseordiag tojag emb@dlmﬁvs%a@tpci/ahOM@ahQa@AHriOﬂ ey WhRlgy 20 2-UERAWade on a
Server Ofiecﬁndgéw%o CORUEiEdte évﬂmhe%b@wg)s 10[29%26 1 %P&@%ﬁ‘ﬂ{tg}a%& WhE ecei ve

power fromthe power source be configured i stribute and/or
control RAN Povmey @‘lwhehecwnlmemcammoﬁhéhﬂ@rfrInﬁthréi IWFRU 102. The power source

134 my be anjoss SR MY FG! ALLBOUBLINA fbe MBEYGOR0 B SRIPI e the

power source may | e or cell

ni ckel - Capbri:climc( N tChig RAN 1(§)I4e1hay2nqhu16(ahly ﬂm)lber ro'f cKale-Bretlale rhydnlngeor(slsltdh‘t-l)
I|th|um|o ol fue el | and the |ike.
{00431 The b elbafe BB 580, Tros o fRin- B P BhrkB: ' 156 whi e
may be cmﬁslcguéreﬁ)r'mmmumatdg withcthd AR Usnif004, maph onzc( @cgthe airmﬁgifatcudi% aind

or i n'11 B GROEREY G YR b 13 0 1 et LB St By B2 1oy

receive Iens@etBQmoa m‘r@f;amgle,@lﬁhyamemuttip& aAtehndsnd &aﬁsaﬁtewﬁel@sfslrgma» fise station
(e.g., base statjons éga, i an /or determne its | ocation based on the
timng of PWeVFgare® 1oy M ERVEG?# r om two or nore nearby base stations.

It will be appoegi at@dh bhab eN&ﬁ: BYRda 11A8b,Mayc AeHbE £80diAEAN PN pdrié@armat i on
by way of any suitable |ocation- det ermi nation nethod while remaini ng

consi st efitll Pt HoyR) B heeprfisureioa hpndigradie sesedise managgmeghydesisiphher be

coupl ed ‘hﬁhd@(f&%‘émﬂgﬁs’ Péﬁ@dhﬁlhlg of33rs 1%6%%11%&6?%5%91@1&0% tRE KD AE sHRfd par e
and/ or har dwar e nodul es provi de additional features, functionality

and/ or wFKed CothegNodt- B§é4Qﬁoh49éct409|may compunisyta ipthene prpgheperergh&al s 138 may
i ncl ude ?n acgel eroneter, an e-conpass, a satellite transceiver, a digital
canera (for ot ographs or video), a universal serial bus (USB) port, a

vi bration devi0@é8 a Thelcerinsivouk { fashoweivBiG. 16 nraritisuderaceotilets duetgemgnt

ol ayor. - A1eud (1) e b DRl RO LR R SRR B LB e
and t he MWhile.cach of the 1{0@:@4152 Elle@enti @reidspiated yspanofdicagramtedrktiNe iRAN bE04 and
the core all;]pergma ec{( that any one of these elements may be owned and/or operated by an entity other than
the core network operator.
[0049] The MME 142 may be connected to cach of the eNode-Bs 142a, 142b, 142¢ in
the RAN 104 via an 81 interface and may serve as a control node. For example, the MME 142
may be responsible for authenticating users of the WTRUSs 102a, 102b, 102¢, bearer
activation/deactivation, selecting a particular serving gateway during an initial attach of the
WTRUSs 102a, 102b, 102c, and the like. The MME 142 may also provide a control plane function
for switching between the RAN 104 and other RAN s (not shown) that employ other radio
technologies, such as G8M or WCDMA.
[0050]  The serving gateway 144 may be connected to each of the eNodeBs 140a,

140b, 140c in the RAN 104 via the 81 interface. The serving gateway 144 may generally route
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according to an enbodi nent. As noted above, the RAN 104 may enpl oy an

E- UTRA radi o technology to communicate with the WIRU s 102a, 102b, 102c
over the wpnoizmmes7pace 116. The RAN 104 may al so be in eommseéicasicon wth
the core network 106. [0046] The RAN 104 may include eNode-Bs 140a, 140b,
140c, though it will be appreciated that the RAN 104 may i nclude any nunber
of eNodealsfonhirll @sdr dnmaipaikeg t@ABBItEd WITR UM 101e, ate nbdThERvinglfeewaliade- Bs
140a, 140b, 140c may each i.nclude one or nore transceivers for

comuni c & ﬁéowrtf(ﬂmm rRRiRnss Bish 2s anghyne e Plgefutgdnte $NqdhPer f ace 116.

I n one enhodii®ntigsctilepah BloWAREk dalHQBvailhBie CorRyWITIR sa 0BN t oM, M e,

technol ogy. Thus, the e e-B 140a, for _exanple ”@é use nultiple antennas

to transManagiig Bdstosing pefiaytsofithe WARYs/182% 104, Wicernsdsthe Biggnal s from “the

WIRU 102a. [ ORAZHEACHQr I gaNafs fa 1A0%be AR 14 e PN G dsagei at ed
and may

C p .
with a particular ce not’ 'shown / be configured to handl e radio
r esour ce “hagemseridatbe WiRdhs 1039a HEby K¢ saidiageeanie pagehawitdhpdpetaprkaiser s in

the upli g@haa@q{ gﬁtﬁglgmloi, WaciRad cmﬁmhf'c&?gns ASwsENE Wk 624 1620 1108 Slfode- Bs

140a, 140D, 140 ey cohmuni cate W th one another over an X2 interface.
[ 0048] ThéF-capbledeyiogsr k 106 shown in FIG 1C may include a nobility

managenent g ah%é‘%g\/\é%ég%%&ﬂolr lééeﬂl%hﬂglfhgaﬁ[ﬁcgo un%téﬁ@ns%gﬂ Shdt ?lg%v%gksd ata

net wor k (PDN)" g e ea or egoi ng enents are
depi ct ed Fasexpaipte, b corhectworiel MhehaygrividOie WERW 1022 b@2bppRevwithbedsstthat  any

one of these el.e t be o or .operated by. an entit t her than
ohe b e ARSI NE TR BB oS YRR TR 02t BTG SRR uS Pl bR net, of

t he eNod&vBsUd ARa, 1024.2102¢ ddtxeadittonilien dRAN chihuvicati @l d8dicds nitee ekanpee,ald nmay
serve as a contr.o]. node. For exanple, th i 1 may be responsi.bl e for
ot hene s el AT ool G g R oL B R o S5l g S HONRReGa

acti valti @lﬁﬂssﬂéfﬁﬁ'(ﬂl\/[&% E&r@é}) thaedeBRt hivh iategadetﬂemﬁemhe?efe\ﬂeﬁgargao(emhyhmmg an
initial agtach of the WIRUs 1 102b, . 102c, an e | The MME 142 may
2150 pr o) tandd e g oo I&ﬁ%ﬂ?ﬁﬁé%ﬁwwtw;TBHMé?%Q%_@%CWﬁ ¥R P04 and
ot her RANcSieliRks SROMRLh IR incRIAP bdYr WEEESr WiRthsOndtREMEO HaOFE 8BS neddhaloras GBM
or WCDVA. [0050] The serving_ gateway 144 nay be connected to each of the

eNodeBs PR®@#cd bviofher sewire Pr¢YidsHe RAN 104 via the 81 interface. The serving
gateway 144 npjsgenes@bldngt04h Example embodiment, a wireless device such as a WTRU or

UE including, for example, the WTRUs shown in FIGs. 1A-1C, a router, a computing device
such as a laptop, table, e-reader, and the like, an eNodeB (eNB), and the like may support
multiple radio technologies and/or applications as described above such that the multiple radio
technologies co-exist with each other in the wireless device. As such, the spectrums for such
radio technologies may result in interference between components in the wireless device
supporting such technologies. For example, LTE technologies, Industrial, Scientific and Medical
(ISM) technologies including Bluetooth® and WiFi technologies, Global Positioning Satellite
(GPS) technologies, or any other suitable radio technologies and/or applications may be
deployed in adjacent or overlapping frequency bands such that interference may exist between
components or devices supporting such radio technologies when, for example, signals are being
received and/or transmitted by the components or devices at the same time using the adjacent or
overlapping frequencies or bands.

[0054]  For example, ISM technologies included in the wireless device may use the
globally unlicensed ISM 2.4 GHz short-range radio frequency band. Such an unlicensed ISM
2.4 GHz short-range radio frequency band may be used to support Bluetooth® and WiFi

technologies as well other ISM technologies. For example, Bluetooth® technologies in the
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and forward user data packets to/fromthe WIRUs 102a, 102b, 102c. The
serving gateway 144 may al so perform other functions, such as anchoring
user pl arnee 2dra2mgy9i nt er - eNode B handovers, triggering pagiusgomeersotdownl i nk
data is available for the WIRUs 102a, 102b, 102c, managi ng and storing
contexts of the WIRUs 102a, 102b, 102c, and the |ike. [0051] The serving

gat eway H4dlciBdevink sy De dgasract a450 MREbRDNsiga Freyvryicylkppinghpesd may provi de
the WIRU s 102a, 102b, 1023 with access to packet-sw tched networks, such
as the | pRSHHBEVAY chengek of i Mbzcpch ip tharapge4p?-6m0 Yezdieh Mithd IRUs 102a,

102b, 102%viabslDhificemaib e dyiewckRSogids WM IWRRsCRF R MRk \WRE e 1Ef0yERYN

facilitate communi cations with ot her networks. For exanple, the core
net wor k SERENAR{N DI EWFRRY SPIFEUITRREROU 8340 allaydh> Gitres s hinddEedsFaro
ci rcuit - sWrt D epiFNREMBIJER: n%t\%%%gé}?%eh%n RBANIL 08 sl iRGTd X BeGrequency

communi cati ons between the a, 102b, 102c and traditional land-Iine
comuni cienddha ngpespipnest supibehapnedipasebe qvisdanpaieavifhen the fiequmey saggtrum cabade, or

may commyni Gah6, 4 @Hzﬁ%iﬁcﬁs&%tffeacecg%a&s ma§Be IoEergwéﬁl% [Tfﬁgia%'kg%%ﬁyo?tt (1'MB)

server) that serves as an Inter between“the c etworkK 106 and the
PSTN 108 chdnnelaifdhe wirlesstderice mrp bt otk tPecifiaghanndy (ede cvdne S{MiRsC 1024,
102b, 10 | - e r 12, ' - j i red
o0 e o SO AASE STl LSS SNSRI hEFLUAO BLUBL o

pr ovi der svire[e@0ESicAccoppornyifiongrbeeckampl k(usimb e AR Midt {requendyrtehéssital@ldtce such

as a WIR i hel udi f anpl e, the WIRUs 0 i.n Fl 1A-1C, a

Souter 243 ol RS Mne 3R PR P KRR M0 il LA | R

an eNodeBis{rgNBR2, MHA tretpivacy bdad comyred span2tGHim) lat shpwe in 8t6.Q. tiesdimol ogi es

and/ or applications as described ahove such that the |.tiple radi

Fechnol ogeetRENE e ey b sheterep iy e e Beupay BRSO e ¢ e

spect r unsrofnaits peulehefedic 01NIEIE fidel thgtdser MaYuch&sdletto the spetiel hakenearbet ween
ess _deyi ce supporti such te r;%l Qgi es. For

conponents in_the wrel n

exanpl e, LTE Eogéﬁnov%@l@élﬁﬂw M&é?thlalp,lesseﬂ@ﬂ% ifjthe ey iesm

t echnol Og'b[ﬂ%r:)eh%ﬁ lagdéAObAR U tHR S MAechsloMieHihat B RAhAGHASH thPwaRAks BQfkLt | oni ng
Satellite S) technol ogi or any other suitable radi o technol ogi es

and/ or apyahiae diei I rtogthy ab%%g%im@y@leg%d%]ib&é abveoFoigRrampiEpihF Mgrekrequency

bands sughyithaly duppst £ EE @BELLIBN0 GXRALasO € WERNR AHNRANSRES AQercdf¥dnCes
supporti rﬂgﬁsuch radi o technol ogi es when, for exanple, signals are being

recei ved LARA/LYP bandatlgni L E&d Oyt t@?@i@d%ﬁgm@mngnwusaéw%@gmd uphie Mt | me
usi ng thg, @Q&ﬁﬁ@&ﬁ% a%\éﬁéh%@%-@ﬂmf\/f f8¢ s Al ap(ﬁ‘&q%cei\[e%ﬁgzﬂsggs%ci anpl e,

| SM t echnol ogi es In the wrel ess device may use t | obal l'y
unl i censéurawdt 2. 4 GHz short-range radio frequency band. Such an unlicensed

BI et 00t hO- antWIF Tas oA rak AR R A o TR AR e

exanpl e, iBhastirekihi@vice sippottot)e €SEITDD band 40 in LTE R10 using the 2380-2400 MHz
band, the co-existence of that component or device with components or devices that may be
included in the wireless device to support ISM technologies deployed at about 2.4 GHz such as
Bluetooth® and WiFi may be problematic due to the vicinity (e.g. adjacent or overlapping) of
frequencies or bands. For example, if a wireless device includes a first component that supports
LTE TDD band 40 in LTE R10 and a second component that supports Bluetooth® or WiFi,
interference may develop or be created when the first component may be transmitting or
receiving data or information on the 2380-2400 MHz band and the second component may be
activated to transmit or receive data or information using a 2.4 GHz band.

[0057]  In another embodiment, the wireless device may include a GPS component

such as a GPS receiver. The GPS component may be easily de-sensed by other components

supporting other radio access technologies such as transmitters working in the 768 MHz
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wi rel ess device may be deployed in an 2450 MHz band usi ng frequency hopping
spread spectrum over 79 channels of 1MHz each in the range 2402-2480 MHz
range w tWOT023%79i si on Dupl ex (TDD). W Fi technol ogi e®Cirruseina/owiopel ess
device may al so be depl oyed on channels in a frequency spectrum of about
2.4 to about 2.5 GHz as shown in FIG 2. For exanple, WFi technol ogi es may
be depl oyegucaty ehgnhehgh a Aosdionit chthfone, FoheahpRguengmdandngoaaits may
support such channels may be overl apping within the frequency spectrum
(about 25¥PSBINgEJHD ??@Oégz)@u%%wcgwﬁma@ga@ﬁwﬂﬂéﬁ&w {pEog the same
over| ?pplfr@@uen&)t)@na@'?onlgﬁrlﬁﬁlﬁ in@drfetddBe SBANREDS of RedubficyWivigbeasicka¥Des may be
restricted to specific channels (e.g. every 5th channel) to enable

suf fi ci effchrademyrath ErSPEter, (Agprogpery), of Aecelygis RVICHRS) gypakiBgicdiarpeitic indpes
channel s jls&deRY rdolif. WhE BbRShe A VippSIHtih t@q@ﬁ@{&hﬂéﬁd%r B L&A tHe
(using a 22 M1z frequency band centered at 2.412 ), channél 6 (using a
22 Mz f meigleesdeyicp amsl hevatp sqasiuagklptoagigagHpossibligdpveNeipthamphfierg (JsYAg a 22
MHz freq t : i I 2.1

erbod oy e R EE BB o AN Y GRS RDIIR, i ThEpa e LFRTR, ¢ e
by at | e&sk) BosBitation@hei digupimgkheenoamgppication dhivhirel® r g syy$tem besstl en cérriequency
due to th . 0055] Addi £.i I

technol ogy BREFG S EhulBRHEE) Eflng as s mpucy? RS R Ors chinngneor o
band as sippoitBIGPSatrhoblogieemclutiag Gahilgo bed Ghohydedemsymiah e ywnmeldes s ralelti ce
such as the Bl uet oot hO W Fi technol ogi es describe oV, or exanpl e,
The i+ ef basPaHFEE Ry R e oo SE IR et SR RS TP Ure Rro)
wi t h Car tdackiioléggr egati on. LTE TDD band 40 in LTE R1O with Carrier

Aggr egati on se an entire band .to 100MHz, or alternativel

ragei vo a 23800 SHooMBORLTiRd Bhe T ARUM o nr Selecisire e grraidk Sl at ed

t her ewi t bf cdnifdbéitd & RNicexaMPhE seppvediiffasit,L TEethnalogRAPDHDtexBtentlerti ce t hat
may be included in t.hg@wi.r Ieis.devi ce supports the LTE TDD band 40 in LTE
RO usi nd"HEmpRsaLs Wﬁe%_ FYEFC NSRBI TIS TR pes Tafriebipdhnent  or

devi ce Machncﬁsgmcm@;&@d Bercle Vi of @Ranigldls R Y oRBoreRChHARD ih thethR1M ARIRSS
device to support |1 SMtechnol ogi es depl oyed at about 2.4 GHz such as

Bl uet oot HOSUaRT YWer T inaghnslogy msb Icesaistnererec vothiatecapd cpmpenpniia thy Wisgdisacent

or over | apRNEkuort o BRYEN ¢ TR ScBholB@NHBen FOFfirsEXRABLR chhpéhei hg) &SS devi ce
includes a first conponent that supports LTE TDD band 40 in LTE R10 and a
second cHapORGRE apdienrreepiipRoyignalspit thersyve HOcor WFi, interference may devel op
or be created n the fldg$bret PR t Si/ddd hh&GRI Vi ng
data or inf or[r(r)'glsiﬁpn %lﬁct%gé%%g%%ugfg%s g%&r%%shlﬁﬁgtlﬁ%ésﬂégg% tcotr_rp nent nay
be acti vanabtt mibigetrcmred mich aprnteréaeriov ghatimpn boereated @raxit inon witslaygdeyic2. thiat GHz
band. [0 . i . MEINCS I Vel a GPS
componen ? %ﬁ%ﬂmﬁ@@%@@%%pg%g{e%@%gﬁgg 8\%{ géﬁpd%#gﬁﬁ llﬁr\?guﬂ H%éfog g’g%“fbgee de- sensed
by ot her prdivponentescsupgantintaderatch ettuatian {coz. apoestsl irafmokogi ®takuch as
transmtters rking in.the 7 f.requency ra . thro a second

nar ont ¢ "o BT g REmARERRE del e SRE b ADETink AL BB ERRERY oo

t echnol ogya fswaotlk; @dutns eaeécharismRio) p@nchting amBidrfeteate (tixfonvia the mgti®AT he

same frequenc may.operate_in an interferengc ne regjon or frequency
ST ! o da Yo PR R G O et i B SR BT 80t GLE s es I

recei ver sadio/iccéss mhnowgyl(h RAQJ) bébx@tdrf]laé’ dlmﬂaiti@n bﬂﬂbﬁﬁl@esiu@écﬁﬂof af iﬁfé@f@reh&giho n. The
conmponents supporting the T echnol ogy or other compopents in the

Wi r el essS@@\t}PEEﬁfwuﬁla%Tt 8%@38@“&&’?"&1}8% DrFeryress aﬁft‘sgg}%%@r%wlsLow Noi se
Ampl i fi eggsclibddAerctindy BE 10 i £3dbAfiohAndoL@MPiRkién.! 0SS of comuni cati on
capabilities with their paired access point (AP) / base station(s) or

. ( /
di srupting t h&oeymmiiceatnosid selviiprietry doscrged Jorsympliciy By ¥a@y obsrapRtern e
sensing (Gmdxt LEMERRL RS BETBDYh@SM H49/REPS de@BTBhuthd] iRAEr&FROHLIBRE, the
GPS conponent supporting GPS technol ogies including Galileo and G onass
syst ens, theaglupens;aaemas dimated gr haugdddito gfis epge tndamayaieripplicablerte atheigvirdiess conponent
supportipg nd‘gériesexanpl e, the TDD and FDD technol ogi es. [0058] According to
anot her e oolll hent, the wireless device may include a plurality
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of conponents or devices that may support different LTE technol ogi es. The
co-exi stence of such conponents in the wreless device nay create

i nt erf er eanoeomymmgyst the vari ous LTE technol ogi es supporCedsthangion? For
exanple, a first conmponent included in the wireless device to support one
LTE technol ogy may create interference with a second conponent in the

W rel gss devi pe6tio smgmﬂmbuya,.ﬂwfbﬂ@mg\teng}]iﬁlotgﬁdimlw Iﬁg‘ﬂcam&@y%‘[&}ﬁs fﬁlaylaet and
second conponent may he transm tting an receivi ignals at t sane
time. [OGW%B@&ﬁAﬂidRﬁ@P &cresa eehrglpmygdect H%&%ﬁd&?@@%ﬂ?&? SOl

prot ocol sighdlak tmyplemh&@dlﬁg &éug@&dhca@ sedi &@lﬁzﬁn&ﬂdd ftiedfoRmpencurthasL mey be
created or exist ini devi ce that supports mnulti pI e radi o access

t echnol odisggmenty aﬁ%UPlngU&M%@ and CRE fagdhasly, anfl gray b epredilithr edi ct i on or

det ect i 0B @br@Rell NQLAGELOAE (&h%rHl%ttfaﬁ‘fb (t%ag e Rk &Ly MHuskd/@ence or
actual measured interference) In ti-RAT device; reporting or

not i fyi ngoiguiedtand pative aede-aptivefed)i WthVlae preqthes RE T dayicgt F}@r’ﬂggmsoﬁec hani sns
for pr ev%ﬂshﬁﬂer?(@oésﬂﬁ)‘?fn SRRGRs I"SNiﬁahQ)n A WIRE cﬁ‘%fe‘lesﬁé’é-(q GUdeRRr - fhECOVery

froman interference situation in tl-RAT vice, and In- eV|ce
i nt er - r adpoatacksssdspshnolrdgpd (RAPlogyoexi st ence operati on procedures used

for an int erf %Ce (fﬁ%b%t“‘fﬁpg?o%td@%ﬁéscr Iqb%ﬁ-lE- tec-mgloljg)pJny?%@f&go Q(E;ptegt%gﬁ

pr ocedur es, col's her 'n an
vari ati odewh@/ad)teclu@mgmamhm LT[EODBE]AT hmiygrapdskitt stdcommonsatame Sgesar | bed

for sinpl |n the co of LTE
and | SM Q%%?{ C%Y\gés\/ ntl:gosr)f\;fl G Ommﬁ]tn tflonlS Zﬁgﬁ% \9 i ng? i(nt?r?P ﬁ)aﬁﬁtf fons are
not | i m MickoatvdacadeViVAX hddvaaskMabitk Prayic bﬁsteﬁ]p)(AMESbCedé diveioher wirel ess
t echnol ogi es WO 21879PCT/ 011/047697 061] Addi t ] 1y, the

ol 1 ow ngMEGIHHEHER SOYTE AR 8 Uit SICHY G ) Sy TGP e GGBH hor el ne RAT
- Rad: o B@ﬁ&é‘tﬁng-rgl@’fbﬁﬂd(}?@yl)iev(;cef’(}ﬁg1fic|elvflf drlﬂ}ﬂh SYrefe‘gHb :ell-ri}§ ybied podifidgai n cont r ol
signalin es place i udi e such as Sce

activati gﬁﬁi‘ﬁhoﬁogé’é??lbé%é‘?%ﬂﬁod)ég}g‘iﬂa@s DL assignments and UL grants, UL HARQ
and CQ feedb@@&s ] andGMRYeda@s M‘@caﬂi@i&lelrﬂbb&m@mrrﬂeﬂﬁiaejob for rﬁﬁgaﬁ@@w Cel |

(carrying tra it may be neasured regularly and may be configured and
active oreda@n&eﬁrfﬁéﬁnéﬁs)etwmmna@vme@ COMPERRESS U tHBYCRES. e raghiens or

transmt E&{tmll@@%ﬁh&lﬂfns’ Ero@es@&ﬁ”ah& ﬁﬁsiﬁg tHaOMhP APt IRRENVLERY 2QEesiM I el ess
devi ce receiver - Eer ator licensed spectrumrel ated technolo

[ 0062] Ad#ichidegigs| agnd/ompp it oge i ackirelgsT fevige suqtrastaeWARS! WG shaly ay e VTR a

spectru h i ile
ol ccomminy ar hag ATE LR UED s8omb i AT on kO KFLO RO ot ons
(GSM), Wwerbadwiablet, Bmaéﬁrowéirtht)lﬂm 'y mulsi- RMFGlﬁw \eApgmagn FIN. NAX)302 Advanced
Mobi | e Pk nd the
like. BR%}?%%% Fﬁf%é\ﬁ}{ﬁ%we?lgér% S%(legﬁe{ért‘zg%[b efgpslga&eg% ga %ﬁ‘) eﬁjttlg I ngg ystem
(GPS) devadareacc@&chmd@y\md ageco@PEevief @ cempaneatriypgiraigadnothosiatioandeny

technol Oge%hno'“fogy may%e cﬁ%cted SPidlting ONass-

[0064]  For example, as described above, a wireless device may include multiple
devices or components such as transceivers, receivers, modems, controllers, applications,
processors, and the like that may support multiple radio access technologies and/or applications
such as LTE technologies including LTE, LTE-A, UMTS, GSM, WIMAX, AMPS, CDMA, E-
UTRAN, and the like; ISM technologies including, for example, Bluetooth® and WiFi, and the
like; GPS technologies including GPS, Galileo, Glonass, and the like; and/or any other radio
access technology. FIG. 4 illustrates an example embodiment of a wireless device 400 such as a
WTRU, router, eNodeB, computing device including, for example, a laptop, desktop, server,
tablet, e-reader, and the like with multiple components that support multiple radio technologies

(“a multi-RAT device”). As shown in FIG. 4, the wireless device 400 may include an ISM
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[ 0063] FIG 3 depicts an exanpl e enbodi nent of a nmethod 300 for mtigating
or reducing interference between one or nore conponents such as

transcei wp2p1veesPver s, nodens, controllers, applicati ®@a3/Uusprlonessdrs, and
the like that may support different radi o access technol ogi es and/ or
applications in a wireless device such as a WIRU or UE such as the WRUs
shown i ndEi€s402ATREISM deaek 42, maAa InEiNRABB or @o&%ﬁﬂpbﬁdﬂ@ sdavasct@nﬁ;uﬁhrs as a

Iaptop, deskt op, server ablet, e-reader, and th "a mul ti- RAT
devi ce") eCAYCISHY mswopirﬁﬁer%proarssgreapphaﬁlorlmag fhérl‘g?rthét ‘%‘FX R Y

wirel ess t&ﬁﬂdl@ﬁesbﬁ&ﬁ!ﬁ@g’&rzﬁlsﬁﬁtﬁ? arfd @ r&BiviHg sART 0N BB{ucSHBPG HahdiGhs@claRdi O
access technol ogy and a second devi ce or conponent supportin another radi o
access t &dH H%Mdgénﬂlﬁgl%e%e%s% fieydoeatO2 i be i fasmuITipten VD A E30A ApRlisations
descri begdoaRM¥E1043hnta§ b8 SSn RGN GCadtRYte kRAKMOARVIU L) RIE tlﬂ?fﬁ'e GOV dVice
conponents such as transceivers, receivers, nmodens, controllers,

appl i cat rr@mecem sedierdensmit sigeply orethe fikguepeiat orbaydsasingisred vrithi BMl e radio
access t i Iy I cl udi ng
LTE, LTE?E%\ UI\%?’% %(%WM ﬂfﬁ%@?”%%%@%@@&%ﬁ@% ?C%gg%‘llésﬂrg/l
technologﬁ@mﬂﬂmbnuﬁﬁn@@W@bmg@kampn@ﬁmMQMHmmoothO and WFi, and the like;, GPS
t echnol ogi es udi ny

ot her radio agﬁggs techn ?835%!éﬂﬁgwﬂgk¥3%§§?é S%é%ﬁgééﬁﬁ(m%ﬁg Oo |%%nt of
a w r el esSEdevicoer40@peunt sadh aa LIWERKyice ¢Q tbat mae'l‘ﬂ@dleB)mmmmpmllbn mgthcdlmn ce

i ncludin f or deskt o rver, tablet

the 1 atsnteRtydi i, Br stmBR AR onf G H B TR or b AR sl RAACT TR a0
("a mul tkie\%ﬂ(lﬁewayoﬁc'h)de VAﬁOl&h@Wﬁles,rﬂeFiCEi aﬂd/ortcbmpmmael1&8&1@%@@%@9 rray

i ncl ude an | SM gev ce 402., The | SM.devi ce 402 naé i ncl ude one 8
corrponenP%e QU JRYTC HRNSCRINGTS: PRqdgm; sapplrcé‘B%‘?Sv%rP%eSS%d‘é SIUART PTIMTRYY eVﬁreacessor
appl i cat benge 11&2 ;?Fdr Reanhplk Qs tHvatn 1fmy<|3 squmamrnE deSivk tl(%hﬁﬁl}@inﬁmd@? LTE hnédémg g
transmtt an or receivi ng al S 0on § uencl es or nas assocr ate
with | srvr‘{)% rat@rc%létacwa a&S@C%éW 3“%%@ ﬁwewﬁrﬁ ALOTE QPR h an

| SM appl leﬁl%dloemcm@bﬁ@d)rl Bdre 07 dbhiads dBYmPM e Mchal iRA TRk Uy@hetiie | SM
devi ce 402 such that the | SM device may receive and/or_transmt signals on

t he freqtfeérddifegodsm Hiand t%@f@?%@%‘ﬁ“%ktmpdlu@hﬂo@ & hs Icorfiguecd tHansma

appl i cat i QRivE ORHLPhbEs ﬁ%lsr%ﬁsﬁlﬁfeﬁ BET/0D8cHRATh W RdulRiRLPGHIS Such
transmitted and/or received signals in one enbodi ment. [0065] As shown in
FIG 4, eyecigiedaitbtddEdedhpelegidd?2 may further include one or nore LTE devices
or conponent syg &h ol FEI AR 40 Phal BRD TR B irh R FRBTMRLEBA L Wi L L he

| SM controller for exanp e one or nore evi ces or conponents
such as BhEdaTEmddwE 48 BBBowmin Hlfct.uBles inaricoues d@t@dmm%ld ageddrce modelad/ or
conponen I ns

P! i cat Sy RlaE e drHorE Ay AL oS LofIBE RObIAUBRENEL JunBREH R, o
For exanﬁwéwedmushpdﬁananEﬁﬁﬁx@memhen@ﬂﬁmdamwompdﬁﬁmmwmmnnghmdoman LTE
modem 406 cansd[ c%tn r001 SQCO 3 tt‘%a{‘i nlndl il 1n9 rmaﬁo o aét d V\ftﬁsh he LTE modem
406. AccbFat 8 27> Ebodr frent Y He"one ol ]L¥§)dlvi I%r conponents
such as mhﬁﬂtafbﬁﬁmnmen4ﬁﬁntm&budmﬁ@ahhﬁkhmﬁlﬁﬁd&ﬁhﬁ@ﬁmﬁ@dmﬂh&ngamtocoI and
st ack nod%Ie 40 A nfr uregﬁgo trapsnlt recq@ and/.or Erocess

si gnal s Y EASHTHYE 8??8‘? SRS AU PeBate Mede S H YTt oci at ed
Wi th LTEséchGhdl eleQ@ii@bmay EH)&Gﬂoﬁﬂ@i W d BhESSBIER W int 8o A0 adtRy watle Gighdictdnde an

interference detecti.on aqg avo#da ce nmodul e 410 as shown in FIG 4. The
i nt er f er BAS SHUOEECFSH Bnle AUsiH4TEcnodul e 410 may i ncl ude one or nore

conmponent s SURDGAS Shah ae@PIDEHbRIMePRCOBE: Fevibd AVSHS MBR incAlid othee | i ke
that nay detect an _ interference situation between conponents suagortrng t he

radi o acEYBROTERE RheAVisG et sugRtibRdicacesshisenplogist Fuch ap AIPIEPHgOteat GPhat i on

associ at egh W)t PhSWEOeRMeY iR 8I0f REEAGeSh LA IAPatioh VANBTtanRie, SRR ISUEK @
notrfrcatron receive information including an action configured to

m ti gat e “themenyprk hilerAasprdingdo sxampde srahpdimangsc the nietvosk 4 Bomiskecny seigbleat i on
h th t
suc at iR @%dngrz) grgrthgl%oﬂ%sfoam%thgqu 8@%& §1H%€sug% 5% tgégkAF\ﬁooaC ion

when signals can n sent ‘or receive wre 67]1n
an exanplled, batsatitioetda, t1He ofi.raad é@élkdelmvoﬂemﬁws rayl ¢ et tharengple dfele ot her
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conponents or devices that support radi o access technol ogies such as a GPS
conponent (not shown). The wirel ess device 400 nmay al so be in comuni cation
via, for weanple(s7a wireless link with a network 412. Aecomseeg/oswoexanpl e
enbodi nents, the network 412 may be any suitable network (or components
thereof) associated with a radi o access technol ogy such as the RAN 104,
base st atandissba,andbARceipt(Such agbdlutdnacit) Keeos TowRItintedr, &6l thd AkelC t hat  may
enabl e data .transnj ssiaon_and/ or receipt 6such as cellular, texé vi deo,

| P, mul t fTABISIONZRE OF 1FESIPY kerhe PURIEH dSxice HOLHAP R OB FPRTUHGIORSNKY [ el ess

deV| ce 4QQnh\k dir M8 TREs SR of PSR, q qa,andsg nks such as air |nt erfaces on
one or nore fre uen;:#/eébands [0068 err| gﬁg back to FIG 3, as .described

above, at 302[0 ¢riing Rackéo EiG %SM@?PHB Wosn 24342, P%tnteé%F?ﬁ%séWP“Q?r

devi ce SYpRRELL4 HEt ébn(p%ﬂérf? of @é"v'[b‘%@hﬁﬂmn%r&%@o &%Hw&;y%w@&%ﬂ& c@&p&'&\ﬂ &€
supporting another radi o technol ogy may be detected or identified. For

exanpl e, daticcagpportirgangiheeradidedhaolpgremay bhdaestadies idgntifigde Sor erevipkeeats08, shown
in FIG 4 sgﬁm&%ﬁgﬁ astREE BLIE IHGE 2% hben tHEEN | BF ek ertdiphand

avoi dance I’méelqﬁ e het ect ‘OI‘ predict an I nter ?ere e Sl tuati on
bet ween as the nrmrfea;@wpdﬁemnton ond devdanes medwroti0inry detect oFBradest Amoitastgyensach as

the LTE ' SM
b s R T S Tpa i LS R i e
devi ce 402viceA0630@ a s¢chad wnnm)has@r dewdieceppoayn gaind SMdethaclbgpmcindmgd) fot  an

i nterference,si ti n a fi e r .device or an
LTE"T confaid B ARl DB i & SRS RBED ALl Sefefs, RURRREY W18
t echnol ogytect'Bhpredmt mﬁerfeneﬁ@ sstu:ttmaﬂaem'eert hatst mypohaatdeﬂ@mdcedpmmqgraﬁdlm ed,

t 302, tial t ual terf f t d/
Second colniEaR8h g IR i SRR achih S BB a ARG 0By o il R e ©"

accor di ngmxaﬁo@maem@nw @tetaodpireidicd, 4t 000 Hahte o@htig of &LnaNineXRAMALECaused
enbodi ne e Wi rel ess device may detect or predict an |nterfer§nce

situat i oﬁy ﬂ?t rg§pd/opigey Caﬁl%%twperﬁﬂ%% aduag@@rog oySHepRing Feushadents,

triggersacdo o\ ckdrhB@@hSodid@d the like. In response to such triggers,
the wirel ess device nay then noti f% the network or RAN of such an

i nterference B0PUat i ARFO(IEJO 23X emBgdingit. g Virgdess dedes mye¢rtichoiror e

detail bglaw al ARARIRA si@XRIPAS02, tﬂﬁ?ed"&nro%b 85 RoMeNELR ilBYdih htqi% or
recogni ze a set of proactive triggers that when identifie . at 302)

may i ndi &#8gersalsaqtive Ergens end dhodliey & fesnpnpgaly smbctugge(r% the wigelgse @mq ragy then
Interfergpee I{eu%rkepkﬁN%fg&htawnqgl%rénc%@uua&ls}% .%@t idxe \{mwm t the

|nterfer|ng vice may be operating in the sa hysical node (i.e. the
wi rel essd@E@vbQﬂe)lH@m@d@@@lmh relies on some communication between the two

devi ces or {6@9@9”%% CGintie, tSwitddS He AR AGANE: GRINENT S o¥hibdlile t he

same wrel ess
triggers that when identified (e.g. at 302) may indicate an interference situation may occur (e.g. a

potential interference situation). Such triggers may rely on the fact that the interfering device
may be operating in the same physical node (i.e. the wireless device) and as such, relies on some
communication between the two devices or components (e.g. the first and second components)
within the same wireless device.

[0071]  More specifically, once the wireless device or UEmay determine that the ISM
or GPS may need to be activated for reception purposes, the wireless device or UE may notify
the network that the transmission of one radio technology may cause interference to the reception
of the other co-existing radio technology. For example, the wireless device may notify the
network that the uplink transmission of LTE may cause interference to the other technology
(ISM or GPS) radio reception. In another example, the UE may notify the network that the co-

existining other technology radio transmissions may cause interference to LTE.
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[0071] More specifically, once the wirel ess device or UEmay determ ne that
the 1SMor GPS may need to be activated for reception purposes, the

wi rel ess woevhe#20879UE may notify the network that the tPamase&ioarsInf one
radi o technol ogy may cause interference to the reception of the other
co-existing radio technol ogy. For exanple, the wireless device may notify
t he network tfoav2]t headephdipko b amﬁﬁlesaﬁmuﬁﬁnt licpromytve Riggers toniogiff e ence to
t he ot her technol og}@ (I SM or Coglo recep tlon In anot{;:rtﬂ exanple t he
UE may n8EPOJk DRenREdGeaor e gan lflﬁté)n i 8 "Y\‘P%rgj Otorasting lRpRalesyyM 4y g

transm sgiRRgd GRY 6RYSEDL ibrn%tfad? Fh@ okiRr talifs- tectMBlogy could notify the RAT such
2012/ 021879PCT/ US2011/ 047697 0 %ACCOI’dI ng. to an exanpl e enbodi nent, the

proact i vés bFE g@é@am@dwww ﬂtrw@y YD K rHaTISS AR PR TeRsatign fuRCtioBMIdfRit i on

of the f el Quing: técﬂﬁol@ 1% {flﬁgaﬂ RERORNQEN iRY R84 8Chd Vi LRkdledks$ 90i Ng
to be activated (e.g e ot radi o technol ogy could notify the RAT such

as LTE i receiye d@&ﬁ@h@éwlé@kﬂﬁbi orj that itgryayahettapgrigtingtdatatip hed i 2l thevefared/ or
receptio ot%h%ﬂa?l}r nﬁ&}eré‘@/ﬂﬁ‘ﬂ{edE&En&P& gt i ng technol ogy nmay provide an

indicatl nee e scheduled to receive data in the
downl i nk (DL) [0873]t ha‘tnqther mlbba)r@acammmrltheg ngzbauied to wiggtilananidrierbescef or e
potenti al | 0 | e
proact i veb%ﬁ} %“3‘% i & t\%n}%le logggﬁéoecp%g &h?‘& 4 gaeedr_tl_gehaq%lg gr?ﬁlcém%n{g eé 'éd\?sgl?] SPnay be
when a t edbma G@@yievace mam’myﬂ gnteacrpyic nemluﬂreathe sacjliics er dmaigc gatar for exasipgnal

such as g@eetg aaSat 1?6 heawl gr r%ylailjlg\{%ntora nél? i’illtr ar aafr%lljolnre the satellites

or al man ata, ex 0’ a sa ™ probl em i ndi cati on,
or al manac dafoa74]i metheevpildsaddvive.mdyGilid4hchinge dwrercegremca e reetinayigadrs 0

i ncl ude eco et of ctive tr.i t hat

O R g R T [ e ST A R e M

si t uat i ORuatiSWC ISutleRaedtivY @ridebils Y rSly mi’ﬁ:}isd’rﬁhéﬁtsrﬁiﬁﬁéli’nwﬂﬁfbﬂ?deﬁﬁe ddemdyrrer f er ed
devi ce and ma not necessar. | rely ni cation between the two

t echnol ogl2¥&o Y Y SRRt etwe%th%twq SPACE B A LBCone
enbodi meRfirelcth@viceacti ve trigger nmay be based on a

[0075]  According to one embodiment, the reactive trigger may be based on a
comparison of a measured interference with a threshold, a scaling factor being applied to one or
more measurements such as measured interference, a predefined level of interference being
generated and identified on the downlink channels of a technology, and the like. For example, in
an embodiment, the wireless device may detect an interference situation (e.g. at 302) when the
interference measured by the wireless device or a component included therein may exceed a
threshold (e.g. when a RSRQ, RSRP, and/or CQI value may exceed a threshold). Additionally,
the wireless device may detect an interference situation when different scaling factors may be
applied to the measurements and as a result exceed a value or a threshold. The wireless device
then may subsequently provide or transmit a notification to the network of such an interference
situation (e.g. at 308).

[0076]  The reactive trigger may also be based on one or more events (e.g. based on
the in-device knowledge that a interfering technology is active) or one or more conditions. For
example, the wireless device may detect an interference situation (e.g. at 302) when in-device
knowledge that an interfering technology may be activated may be recognized and/or that the
RSRQ, RSRP, and/or CQI being below a threshold for a period of time (e.g. during interfered

subframes or an average of interfered and non-interfered subframes).
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conparison of a nmeasured interference with a threshold, a scaling factor
being applied to one or nore neasurenents such as neasured interference, a
pr edef i newiol2e12812187p i nt er f erence bei ng generated and i deaTidSe@d/0e1691 he
downl i nk channels of a technol ogy, and the |ike. For exanple, in an

enbodi nent, the wirel ess device may detect an interference situation (e.qg.
at 302) when fooe7]i ntRJcHRIiNC GetiRtas uinbelilyntt, Aedinbia@trRgsrs dRyYiake betsed by
conponent. i ncluded therein nmay exceed a threshold (e.q. mheg,a SRQ RSRP
and/ or CH° WEIGHR dnvsr (R deledar PP PR RHSICERNCC AYaT <5-r$a%t|3§%>’ RN 8l ess devi ce
may det eglanile, iabfdoh 8 RNGENGhb Y td/@RAn W Rerélict Eiaf804 p&Gainghaef BEhMasvdry be
applied to the neasurenents and as a result exceed a value or a threshol d.
The wi r eP&¥sle gbQneeadion hefe A et b 4TGE &901P PRBSF HEeTgFe TerRafophings, an

not i fi catjiQhrénRe tdaBarREdniKa Qlfnelséiﬁﬂin%rb ﬁr@&e@t{rﬁlﬁfeﬁ RESurstiof WAl isaR g(:ﬁerged At
308). [0076] The reactive trigger nmay al so be based on one or nore events

(e.g. badednteicreher interfgrng teehnRivew2dudfer vizeds abp v Apedeiaradplyesheldingicogy i s
active) il i I may

ot ot an P e RonARGE. SRARL ki EaR bR SRAE b o e P g
that an phthepfterfarenge siceholcay gt 308y Whechaeayi bealessdibedap nyse deseibpgiowed and/ or
that the R S / I f eriod of
tinme (e.6@§§%%gE%ﬁﬁﬁ?%5@3§%8&§%3$gg%%§Q%bﬁg%g%%%égégg%%efﬁ%@@%%red and

non- i nt epfedefactd sethf nsuge soenariof\tha iR O20BAFBETNUSDAULHIE 6 9t vic&OMA] Wccor di ng

to yet other enbodi ts, additjional triggers may,also be used.by the
W L b s o iR e TGt R oe Y Wb b ittt PRY pEbER: SRR sich MG,

302), i nedcugaticdgnayfindludxautplenot Amhah@doVaE bBT agrphaiic t(V aliPe dL Bl at/BIT cagghone

interference situatian rsi.stin fter ndover , f operation
bei no. changBecus Sisger SEaRH B LB e PRES B Cr S SR
interfer@gRee scenari o change, a tinmer expiring, a predeterm ned anmount of

| oad is be geperated in the interfered or .interfering technol ogy, a buffer
size is aboveld g ed‘étf%%ﬁeadnoelﬁ%@ﬁ&ﬁ&%gm%t@%ﬁ@ffrﬁrépqeﬁgu_t@ewﬁosgy, and the
l'i ke, angapsagiledGYefoRedSBS ckanPEREI® & wiklety RNRFLichas RtWifd&aldvaR 400 the
interference situation (e.g. at 308), which may be described in nore detai
bel ow. ASRBYUN RO 1 bordrforRarsl Bewibush freht inteaferisegdetetiemad ayoidarcearadile bed
above, may) bendcPiRARY HERE il&terdf oriRBe8ing GeRAfah O8it (PRRLATBYcpigEL T | bed how
and what service or services nmay be running over each technol ogy and what

type of Dhptifeefien effbeintppfprenee Wanting tgenetvatkedich Sutbaineiwaged Bc e Hlasi 850frake
i ncl ude, . N . I . BT
e phone "(Hsr fycSist By bRt In g Rl 8 B ARAoND Fhariop ey’
of f | oad, po@FEialy GNSS)r thatthay hetudllykeaist p@OFB]oAr 0B@ELe campeoitenfsisuprtortog ragtplei at ed
wth the_jnter it yati.on. 1 I

oxanpl o. il S tERETodr: A'dsAnIRbobE, & ARFR R B Bt & 3 st 1
FI G 4 oonancanpaneipzersigr eian bs ueh tadetéch theiimtrdarérer snedodat3®2t i on and

avoi dance noduyl.e,.410 or the technplogy being interfered or.jnterfering may
Cranmt. probofy " dp She iR SR RieRs ot b e R s & R o

t o a net wothk nstwolk, ais308hehdnetovaitindhifon [tkus intafac308k udch e wamsaitasdodevi ce nmay
notify the network of an existence of an jnterferen sjtuation that may
Dot ent i afiegEiemh e oy B nufry it G R bhediions B8 ot dBimonant s
suppor t i ngerfaidrict PhAtisasbPcrafe estigh atditednogiogseveAta cagaimidaach atigtacet he

notification may. be trapsmtted, at 308, based. on one or nore triggers that
may be ui‘B]ﬂfrP‘ES‘ biioesiOIPhR itk BF MEMEHCE 5t B M G may oceur}. dggrg] In one
enbodi MeRhen & BEmMQRitdtios dF in@RrabBYnKIBayt KBS BtdLligebd aPsoaMt Gedhen/ RIERAY t €d tO
t he network, at 308, when a comrunication link or interface |link used to

transnit C&HE) 8t actige By Be perfaamed bythe mdrekset dayick: a0, BRmEieglr rdhedthat 304 as
shown i nifidfarerde af1@fst E%AEPloRstablA@ al BIBIHLRAGRCSE istbdekaiihORyHi@YwiRRat € enough
interference to prevent a communication or interface |ink from being

est abl i sHegribgdiin mopedatal bodavwke Qrcedhe eommaiicatipn erdnterpdeding njaRIbE pstaidiphasicag ur ) .

I f or wh ' ' ' ace: Li : ' t 304
(e 9. whonde RIEROL AR bORNAL oD MeERGROL WS W BRMAE (R AR
devi ce, atdlodedthoemiti gate or reduce the interference at |east enough to
establish a conmunication or interface link, which will be described in
nore detail below. Once the communicition or interface |ink my be
established at 304, (e.g. the RLF nay be resolved) the notification may
then be provided to the network at 308 as described herein.



WO 2012/ 021879PCT/ US2011/ 047697 [ 0080] Accordi ng to one enbodinent, if the
interference situation may be detected while the wirel ess device or UE may
be in idworot20879t 0 notify the network that the w rel ess/utemiloe7onny be
capabl e of in device coexistence procedures, the wirel ess device nmay
transmt, provide, or report the notification to the network, at 308, via
an RRC Connecfoogn esAabidishoent erﬂfddﬁﬁéillﬂ,l’lﬁthe therﬁ:Senl@aEltuaﬁén ﬁlb}ebe/\dd’[@{eﬂss

via a new field in a R sage. For exanple, th

devi ce ca b|||t|

wi rel ess % wleé?vw% S dryiseroy Uravihst st mgge ?rﬁ%n?trft/&lﬁfnérveﬁlé@%ﬁhﬁ Waelesn (. .
provi de @ecn&tth Rgc&aaapme $1Qn UBEBCNREMREKC: prstbMBesAthRRGreGRNME k| Rzgaegﬁest
message or a connect setup conpl ete nessage or anot her nessage t hat

may i ncl QE¥idsrorgenovt thenclifigation te themsrrde af $0&% vigrn RIRCeE @usctipe pptailishment

capabi | i {igRsdurdl BRad Ak Jrirealit®Rs FBYccRhSBiliRs RELVAELeHeld & 4 RRCARLWRE kKr@t the
registration time or reselection wth a routing area update message or via
a MAC cosanglle. dicarmisaless da¢esmayoratify tbamt&mrkrﬁyhebleteﬁerﬁtweéﬂtume (k¢ ppovelse of t he
above meqbl@agth ARl id fibfa kitc EhclfnSEites 1008 RRRETHARL!

pr ocedur e ?s tg} gger ed % hr%raUE due teo (1)1tﬁde{l Sreas the con %&?Eons
above st |c4>mp1h@In@bssage)mpm@t%mlmﬁgsacgeﬂehmmglddmmwep nagreictpbdeata lsgof
interfer e r r new RRC
message ?xnr%%ss (Ye%{}é ca&léﬁﬁlﬁkﬂfifehr% 8?%%2:@{ rngag alis%)bgﬁrovfg\ég% thgger:t%woﬁga atﬂb

i nt r oduc extistmtiust@de d)raeﬁhandorawmloa rdultmganemupcbte mefspn@e for v1ad|MAC |cn1grcén
interfere ce situat inth . 0. event
Gy bSROES AU Brhb R el Bo Rt 7 BEBEEN G’ BulemBiisiPhetiis O ol cos
devi ce antybhecnnehwod RRCrestabliskmai peocedta igatiggerédbyahe UEHue rvatha memes if t he
event C may he co d by the network and triggered when an

interfer elﬁé)éngfl?lﬁﬁg?vc?%%%ldbe detected as described above. Such a situation
may triggerthpowi]r el agsrdiigmb 6@ caibolimehQa s&Mch- aevlf@aﬁerrfeefeetevéregefdinafter

i ndi cati n% that this event has begn triggered t 308). The sanme nmay

be appl i E3HFE P PS EVAEY IRRE afisd e Msipeh &ngedﬁve?%é%? é‘%PF%’EePﬁ‘@ ®RE(ressage

i's extendg@it nldd®B82]ARGRIG: BLAEOsAD aRYRMAMiEn BIERH B tinglal EntertdrtRET @ tO
tri gger a RRC nmeasurenent report with event O or any new RRC nessage or

any exi stiftpgorRREhqaaelayalerias (cgeatr R ht Bdhe tyeht{el EY bRotA8SY P $hadbmapPedl ct i ng

an i nt er HehRRESSEHAbEPR RCERLIN: A8yt CardNe rﬁwérﬂeF&f@%blgﬁé}ta&erﬁ%' bed
above. For exanple, the notification may include the type conponent or

devi ce t RAE cruyonment, Heevens (Gligpydie copfaguredely thapeiworkmng ﬁtgéﬁﬁeéwéﬁﬂ@:@ si tuati on,
i f not alnft&?e‘i’éﬁcé g}lﬂﬁﬂ&?ﬁ{a}é@@&lﬂ&%'agﬁ lch%dtamgvet I9¥En ?Eltﬁ%ﬁ?ﬁ'&} E'%]gérmeer fering

devi ce or conponent e activate ternative e notiITl Catl on may
i ncl ude amrelesrddeyime poHEttcb]aetndgm@hsmiernmmpnemdmevg ﬁ;let this cgent haybebetrigetred at ed,

T LT R R R S e R L L ey

frequenc}{Rlﬁamdmgesmedldbq; t he corrponents or devi ces, or any other suitable
i nformation ag)ggﬁscr 0801%1 Cgl% r\lfvexampaee?/ evenérlal %¥r1g[$FraOR1Q ext ended by

the wirel ess Vi‘ce e’Tn- erenc ormation in the
noti fi catieasurerpddOBBpridittlicténoOalot yny riew RIE nesﬂag«:lomyemstﬁﬂge{mtneislag@mmpn may
I ncl ude %e rellar‘ggc! ahe I?E detecting or predicting an interference situation according to any of the
embodiments described above. For example, the notification may include the type of
component or device that may be interfering or that may cause an interference situation, if not
already reported, and optionally the time at which the interfering device or component may be
activated. Alternatively, the notification may include an indication that such a component
device is or may be activated, whether the detected interference situation may be reactive or
proactive (e.g. whether the interference may be actual or potential interference), frequency bands

served by the components or devices, or any other suitable information as described below. An
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that an in device interference situation exists or will exist. For exanple,
the wireless device or UE nay notify the networkthat an interfering or

i nt erf er asot2emed7ogy nmay need to be turned on or acti varCewSee.19476a7
potential interference situation may exist) or that the interfering device
is active (e.g. an actual interference situation may exist). The w rel ess
may al so cxidtngfdyertM@ayngbwo ckicidedby @it WiRllek fleni&ne enciidt Ualidvisd isif&tncen t he
current serving frequency.or in another serving frequency. The notification
i nf or mat AEAMREON WRG RIS st ant i nformation to the network to assist the
network in defopgm ni Aidit8alRe ff ondREBINHBAB the Aofiflati®y Rai HeRUE BT MARSIN t he
UE. The notification nay include information associated with the,

i nt er f er RE# Bideviss ingsufetenrgu@ptiongists e erign Fenaemalepthe witslsss denice Pt er ence
si tuati oERYy MREHS hORBAGhat | RIREABINQR idGRRLd EhhHBey BBy hdRES bOfurned on _

t echnol ogi es (e.g. Bluetooth, WFi, éPS) causing the interference situation
as wel | &sadtiygted (g?eﬁ P optertid Hdiriprende yifvetonmalesiis} el thefintgiferang deyiceki st i ng
interfer > 1 2SN W | i i ng
whether Soe o e ey L e S e B hTI

t ransmi t thahgp iotericrsoed sitfupiepn cyshiartha ¢umgniciervingt frageensy at inregothet servir ence, in a
parti cul | i | . N ..for a
predeter%%ﬁ%ﬁggéﬁ%éﬁﬁggﬁ%#%@??ﬁﬁgéhﬁgggazaf%&ﬁﬁﬁgﬁ%h?Pg}%g%%%%g?%ajor bel ow
a t hr eshessd thameltwioblein| deteeniningftior st mavhaosmsto réliede gadrfeamcoim thdheEcaplbi | ity
of the wiielges, devheal aahandl &, O RLRGESE. I levl co. 005 xt st ence and/or

i nterfer EACENTT 'iat Fé‘ﬂe et HG s 25t ees,wpr 0t BLBILEhYMaYe pr §eedtr es, or any
ot her suiiddadatien ihaiti atibwristederendats diiatiah nan hiveatopped, ikfernusien ideytif g tiet wor k

to help mtigate or reduce the interference situati.on (actual or
bot ont | aPpes Sirdnohers e Bt DU bRShiran g be At GRSt s qibisga) as
descr i beghfadvien adsb@atedyith b alidtende GBYthdrtelcuiend infepferAtd @mpas@acirat ed with

t he device or conmponent type inducing the status of the device or conponent
that may! el ot elrbTeyicl MEfai WEeF G SOBPGRE b @V%fn%ﬁsm e, in

one enbogdhwaBad on bif off, REIVEBTRAREHIN QT r&8NIHEEgdnBralfy boN 8cheRifing Mtdfetdne,
receiver, and the wreless device may be conflgured t o operate a conponent
or devi cé § BQUE ade ghepcttiopfeniirisnile Harsitting i yorgdriisicoperariivg (e. g.
inafr egf'ﬁﬁl&%’ mB RS, R § BErrlexDRNIAR B} Ko RYhrésBOM L 1 tYd 10! A¥SRRidieGel ver),
then the wireless device may signal, via the notification , the device type
(GPS in eningicgen ¢fdhg eapatility of the varetps odsvics hahdnglogir prpcess dn-devageecomisiopeg us  of

t he devi . . t , or
teady sty 3 nEARRRItEAS bl MRS RLR AR pREALE e B A ey
state. indicatipi3@8Bifqatipthif meyald wed brathe abtsiork tadblpdeitigathoppilueg tifer equency
and/ or ot i LS . i cequ : pt ation.

For exan% %?H$ﬁ5%ﬂ%n§{a%%%ﬁgﬁ?@ﬁggkgﬁ%g%g¥Fggﬁ&gggﬁggg%ﬁ%%ﬂgg%ggBluetoothO
transcei ver né¥3He oks deagribaéelebvt ahdrotdcttionatgdndtdd informatamasdocired agtha
conponent, or device su rii . for anple,, LTE. Upon activation, the

ot ol oss sdli EEU GrShab it ilikind B s TRE o s PRBSr b Phidliency r ange
or a capahérfdarénge biatan firaerfdréiec finadoe Nty ckoppe, iy omdafiiodinicar) iff thngenmasaor at ed
with the Bl.uetoothO techn ,.or equival ent the problenatic¢ frequencies
nssoci at Saroh R diueorS Seeieh b by T BNV ER b PRGTEREL IRUIRT ch an

[ n]E eferr b&gp(ﬁie%ttbaﬂb\ﬁéb ﬂsﬁum ireoxﬂhesif)he Iiédbl@ﬁ@eice‘fmmwsmds opdritiig (é.%ﬁﬁbvi ngds uch
i nformation, the network, ich may be an LTE supported network, nay adapt
its own ffrﬁ%ltfa@hwgawh%wt% rmawg%%wagv ?&ﬂfﬂmjﬁ%graﬁeéV,e%oﬂle? HutEst ual

i nterfergpag AL ABAN vidBe FATRAMNAN K RVict 8k CEBS MURR Phtitiler b8 alohE _
t echnol ogy .and the conponents ar devices such as the BluetoothO transceiver

suppor t i ABIRRY Bith dresbiaersErRbthsgisvicapicaprarenyBich as tha SPRataio R ch nay
be a Bl ugligOkdnr stemtly AL WRI pol@dly HR Sindch cliRERIMERL fof BAURRGYealPRRLNG T ange
to adapt the conponerit or device associated therewith and, thus, avoid,
mtigate, or H8%ice Taoriitagiar manalee fnelude e Bonpagfecsmench an@piethes bith that
componen i [ Ces onents or
T g i L S

i nf or mat cempeuigohae detieresupots § Bluatopd® tranyceriesmay brodruoky need fodre agfivatadeagthency
bands supported or affected by the conponents or devices of the radio
access technol ogi es such as the LTE 199.SM and GPS technol ogi es used by the
wi rel ess device. For exanple, the wireless device nmay al so signal to the
network, at 306, a list of frequencies or frequency bands it supports for

t he conponent or device (e.g. the frequencies that may be supported w t hout
interference fromthe co-existing technology) or that may cause
interference on that device, (e.g. the list of frequencies that cannot be
supported for the conmponent or device because of interference generated by

. o



[ 0088] Control Protocol (TCP), User Datagram Protocol (UDP), Voice over

I nternet Protocol (VolP), real-tine transport protocol (RTP), and the

| i ke). Thworretz/2igrati on or information provided to thePo@tuseeit/olpy9t he

wi rel ess device may al so include the buffer size for the given technol ogi es
that may be or will be activated. In other enbodi ments, the notification or
i nf or mat kane @Fﬁé’asad Gdnplonént Ueleeval sifpditihgt fod BadiplMIEEN@Ipok BRivhttinethcer i ng radi o

access technol ogy may be |nterfe ing the downlink (DL) LTE re ept on or
whet her W@ﬁaspfioqvm maysientiTEe ARgtlisatioh (e OB A FRCPEY RS GIap? fﬁﬂbl& fogccess

t echnol o@ye; frdgiéRy MBpi hdasaRm B RsWelaktd bhe tﬁé’]@ﬁet@&h@&écﬂm@lﬁgﬁ @rtransmtted
or received (Ior requested for transm ssion or receip )h . a usage

scenar i ofaByRlent gie pesblsrptis frefpracicnpsseqiade] yigh théémﬁww@dgp pﬂe@u&%qélemmt her the
data may f#@&ue\ﬁ&b§ﬁ1wh\féhda%9ntefe%{g1sﬂHMioh'v&rB%gf &ist)anth §R&nibbkigienO ﬁfté?"?é/cegfméer
information associated with the interfering or victimtechnol ogies

i ncl udi nguchdaformasien) the petwerawhich makhbean LRE sewpdebtwek opay wlgptattosd t o be
transmt

char act ef Fai P ARERNHEEE R MRA, iy i PPRORA s SRR KRESen bk
have a prededicnedr deiceofuppertivg hed Tértechoelray iulths ehpoasntBpnidsyiget woh gar phone
voi ce an v I L@ service,
(TEs W e B B B R ERER G Rnct TAER Y B IGELE,SLT] ©
det ect ed wduchnmywesatmuhtodtln er MM edtesk, may usitnateiand frequl@m:y happirprasgetto of
predefi ned u 8e scentarrldos1 %)r ov1 ijthl% 1tthg:n teraf erl n or Vi G n%h

t echnol og P F]ﬁ %@?%&8 Fishs ?Sgs/ocat?'u Aot l?l ca u%nv SEP UG &R Fmatl on or
an indi ca{wumnmm&mnc@b@\deamthdehhemﬂ:@pabipbmdnyomevichendmthﬁII&Maiedrew @e to
handl e and/ or pr S a solution to t nterferenc situation. For

o e. CoReonsB T GrhRting Rherued GRS MIEs SHCtRRY the wi r ol ess
device may suppes]t ah addidobh thdiafos@htitni aboEe, ﬂid@lbﬂﬁ&ﬂﬂiﬂhlb@d@@ inchkes list of
protocol s, and/or grocedaﬁr es_descri bed bel ow tgﬁ mti cp;ate t he

i nt er f er ERBEIELRAESUBPOTHET PHELF R BACEIROBPTIT 9TV HFATALIP 9IS t he

not i fi cakdcRib1HEds subiCdsUREL B ISMdampmcmfol&gle%@mr ttﬁe waBaRkidbiity Hopat may

i ndi cate support for tinme di vision mult] pl exi ng schenes in the

Wi r el ess c¥ale dhe vEgilese daigs aay aby Sé@%tﬁﬂl*fe@t%b\ﬁé 06 aéla@ofﬁieﬂmnyww i fication
i ndi cati pgqidney Mn§§§§'1ﬁ$09§ for Bred8MbSfent &ta%%f:@{e%“% fféﬁu&'&ek ﬂlta%&}%@”ce
situation rmay be signaled or transmtted he net wor k

capabi | i synpaBed Witkat ingiferpage frofe [thedre- %ﬁtlnm‘d@@iqg@hortthaétmavﬁéuwrrt@rfeé@@e devi ce
supports

oAt oph B RRECHLA R 1STIEhEREE. ! inf RO LDl 0l B E R S8t 00) s
descri bebdcabwwd interduénci emrat@\)cyrthcscqwxwamg|t®h1sol®m/ye grthgg@blematlcr ansmi ssi on of

or ot DSRANC 1 IR SRLMRCH A 3P Rl BTG DS 4 0L 0B
devi ce amagl eggpoitiech @moawky c@mpwbmtfar dameomay oortdsp;onde@ vlmrhlst ofditeq@D8ics ﬁnay aI SO
mode of “obasuenen g T EREG e ARG SRR BB oy
be det ectladare aupiporred fodthe rmﬂedtef:hm&@yplem magzl n@tfbetmtaféerbraby ETBpaédr tha liskexfi ce or

" cacaqui r detbe RS e BERGA R el BRRBED: NP BB S HaEr Rt ol om

i ndi cati qm ofﬁreqlaalnéﬁammay blaieported AR b ragPiak ﬁ"eq&ﬂ018§wﬁlﬂln anyndbdeequsntidsabl e
change, t| on, and.the |i the wirel ess device or the radi o access
t echnol o@‘S‘/ Ty etoR nptificgge &t al so cause additional information to be

i ncluded in tfesnot ificaatifi@fion hay aR®IhchEe b RORMdN Fehealrgad@Bof n0r exanpl e,
the notifi catl on transmtted by the wirel ess device to the network may

i ncl ude APRlisgfipadhatimgy nacdaNdist giox hayedniped piythe daterfcaipg compongniidgEcand/ or

ot her i NMAQIJaRHYL fod @b e (TEVORENRE (& D& TR OBS Blio%) Slqy;%]eccﬁ“aﬁﬁlfcgn&hs(et he GPS
receiver to at” least in a warmstate. Upon receiving such a request the

net wor k EBoSiRpINFiily server) may reply to, for exanple, the wireless device
with the requ d i t ment ,
Such a request igy KarSaRPLER (he S B AR TSt O T T er
Message Puotoakarmbleycat-tma trpeyeit pmmcnlgﬁR@D vad th@fllk@)hérhﬁewﬁnakom@rsed on the
Positioning Device state (cold, warm steady or satellite health data
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[0092] I n anot her enbodi nent, the notification or report may include
informati on associated with a source cell. The wirel ess device may then
trigger awmotheromgypi fication or report to, for exanpl e, PChaSpEtwoTeR7 a
target eNodeB, and/or a new cell, when the handover takes place and an
interference situation may still exist. For exanple, if the wireless device
gay be USﬂfé’lglélgmppﬁoifﬂll’a(lntottﬁ)e ﬂ@w&kibﬁ&hdlw&é]es% hevt;wlh@ralicag&maﬂ tgyuffdrBiee vuirlrel ess
evice may additionally report the pattern being use tot new cel | .
Accor di ndiee ARt RelPeiE BT Or VAR s daet hGYBI?OdFB%H iggdion

trigger edr RRGEMatddh ﬁl&}ealmuag&: &8hdicdt®n On whbthar the@ HRORELg iaalotala@ess Regloigyence
situation or a request). The wireless device may then rely on the network

nodes t omMeEbajnterEng er&rOWﬁ%%@lf)rlJ#\rﬁmtl%qrrvél@ﬂ@éihp uplinks (FR-) LA Egeay beel | in
the handQygferinD h R 4% r%&%@ﬁ%ehﬁ&@&]ﬁ%&%aﬁbrpﬁﬁwded Jvﬂﬂ?th@@}ﬂefo!f gagi on may
include information associated with a change in a node of operation. For
exanpl e, beigg Haweytdden regiod (o raguestdd; ferntrdnsmisgipn prisesint) (fgya 1ese scerpgier B when
a_change ¢ fnipdt: BlerRRR! ALIBMTRENRRARIARE B ath imd BE VWL ShgBScAleVi Ce or
an active ISMdevice such as a WFI cormponent or ce or 'a Bl'uetoot hO
conponenmuymadiesy prdktheriie; wosny dthar onfarnsitier pssoqiatpbwish the antenigyingodeictimhe

W rel ess . Not.] £ | 0 t & rk that

i cat oS PR AR oo lih el ol BROMSd BB R oy el

sl eep or trpmrmnedsaveqagedmﬂj\eell AMfvempbieat wdeeicesepexjelvdrmeeristicst el sawps, wed hEM

devi ce e)lglqg SF xam 1 etW(?Ema h \%Va ng efi Se Psaé%rll ook OlICh as report may
further trANSHR Pedf 1 Net Wo (I:}? a% Cl?éﬂ %3?1&

Addi ti on@lldemot}t@earlblroaasmt:et mmmm B]luete@h@rwimaahd V/EE nidlde, nmlmymedmo be
used as triiggers for. bei nglﬁén an interference S|tu tion. For arrpl e, when

a wirel eSEVERIEE" &0Ft ROPBIREN IS et ]Hi?dc,DGB?ndé‘}gé’é‘ﬁ TR scahprigeieesd Boi nt
(AP) aSS?éEl'u@stt&idth‘éﬁv&1lQleEJ"ﬁaW1€ﬁal RO 16 (8K 6f%é‘deﬁ§ed5hs§§éts'c$ﬂaﬁ dp@@id@d"lﬂr the
W Fi device nmay detect a po fromthe access point cating that
it has d#edntederingsticimaacil sghn@degyt he station (STA) poI | s the AP and
determ nes th gat a d i cﬁ!@% Itl?etﬂoﬁﬁfé?lon nwhfd% llrﬁgﬁna‘ﬁ@l‘f bl 1nd1¥gaon

2012/ 021879PCT/ Us2011/ 0476 0094] Al'terhatively, the notification may

i ncl ude esbonrtadwvith theapapabditapedic wirclsssadeglea tigfeangdle andpinroeesor salimgdo theenari o.
For exa gpQg$ . GE iR . nge
from Bl t%t%g%r%ng %)E% cl)? élltia %Sﬁgag%hscgﬁ%%?dggtﬁ 0a g{iﬁ?&ﬁﬁ%@u&@&

(mul ti medeage msagepaceiay obthe solttiens wicheks wﬁlode\rillceprm)pomearﬂmr pecehvagsge from
a lower prio new hi gh riority se as ,Voi ce or a new
web- br owia?sr‘iblﬁ%de%élsu o%*at R RS Ca"‘seé g¥ Hg ingoirsh eg ESHEH or report
bei ng tr amsmatitedd tlh:ylonﬁeatmn mlya@ddennrmlecatmm mﬂaesepveﬁtwﬁabmt}athatnmy i ncl ude

information associ at ed vahthec | n.one odi.nent .. the
ot |1 et SRR b i R TR i R B S A E LB
transm t tedngky at hecibadabessa cubitie/dotifithien Mekioatindkthe @fb@erﬁfayf innkelidgele i ncl ude

i nformation_associated with the expiratjo f the tiner nple, a
report miyeFECr SHET RGeS tiatiop be ﬁ@BﬂB‘g?r tfi’&sm‘%ed Waﬁé © Byt B‘%‘e)ﬁgl nce the

WIRU | astafabigshatiicatbnayl 1ﬁblﬂﬁ\ldn(iﬁi1¢‘aﬁl@@ﬂiat thMBieleSRGick s@@bhme 9r0|@é@1hésbl t
timer may be inplenmented or. used. The prohibit tinmer my

confi gur aﬁP@atﬁ%Wé{Préqpefﬂnértheamﬁsvféra@qe. Sﬁéﬂlowfdlée wirg{ess deviee %déoé the ﬁDMevu ce has
trigger edci@ml@pédrhiignat i on or report, a notification prohibit tinmer may be
started and the wirel ess device may not be allowed to trigger another
report for thE0Mr atAsodeseibed abgveridBitional icyets or@piéens miey tigger # relaiissien 9f ohi bi t
timer expizb@Seatibi tottﬂeenétx%lﬂg‘?ﬁd&%ngF&%QQhﬁlb Qﬁ‘ amonstB'aldEteaﬁn%tf an Ifi€ference
notification is transmtted to the network h a concept may be
appl i cabbigyatibppcteraromponapfied at\mﬁlqamldvme@aﬂ%gmqurab@@p@n@tlfmtyorﬁe ther ansnmitt ed
or gener t her
embodi et Thel e T At RCredE VR LS mpor et aR bR iy vd i

a mode of operation may be changed, a change of service or usage scenario may be detected, a

timer or predefined period of time has elapsed, a device or component may need to reacquire a

signal such when a GPS device has to reacquire the satellites or almanac data due to a satellite
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associated wth the buffer size of one or nore of the conponents or devices
associated with the supported RAT technol ogies as well as an indication or

i nf or mat iwo 2ap9es7at ed channel whether the UL or DL mnay Po@/tUSatigofmped w th

during transm ssion/reception. [0097]While the nethod 300 di sclosed herein

including transmtting or providing a notification at 308, it may be

ung;ar st Oﬁéhlthfpe?%tﬁfndlcbﬁorg Bﬁ%ﬁllklhddd@d tilﬂgaabxmﬂa&lorlﬂﬁtdi@ﬁl}lsothafglhiﬂztﬂl@ﬂﬁngd; ul es

and/ or protocol s des el ow can be equa app| i e Wt hout

transmit m%gﬁcgma%ﬁ? Lﬂfettgw“elaﬁmm? PVhﬁE?tdlof%C&eéf SEHOULYi nt er f er ence

situation not jobbrat i fdh Hﬁggag iy Qb ARt e 84diRAR1 infHRbAidnaD 8L inéludbd thé r el ess
devi ce may _be ;é@leltl conflgured to report or stop reportlng i n-device
2]

co- exi st pificatiofihatapgydisdranypitted &8, ?r@éﬁqnple the eotificpiindirgsgiggd Bethsay

cont i NUOYSelesd RRRE ko ME nElhBASHAY inf1Qdd f JeG@dst PPA-GNES Es@%taﬂ&tw‘?&ﬁe%@ﬂé s to
avoid further triggering of such notifications, the network W% renove the
report i ngmaspg anglar athebimportathdatedhapimex besg the egmpanceiror dpties gk psibe GPS

explicit

ot 11 cat o EE By M M AR EGeh 2 ShaR RERARET T RS ey ce
may tri ggaver) mey rﬁ@m b f@a@xampleoﬁlemelp@ss ddyzps endthdhe rgayesisfl informagiboife nent i oned
triggers t 0

notifica?mgﬁﬁ% éﬁoln QQ %%%ﬁ%gﬂ§?§%§§1ﬁm8&ﬁ{Q%%%Ek%gg%%dﬁygNéﬁ & HET wor k
and may (andﬂlud)aed:tﬁeansfef Meaagé: dor cdexsple) tbe@ohaomnglsebm ofithy nereorki ndédoat e

whet her |nter renc tion is.a po ter nce situation or
act ual 1‘1{ FEPER @e%“’? e (CO?GP(’V&“ Sten%o‘ﬁs%{eﬁ“%ﬁ Al F‘Q‘ éfﬁ‘ r the

i nterference [09911asdd amhafreaﬂ:)bmmntpmemb@@aatwn/a rbpsdrgngey ®¢ludd informytidee al so
under st ood t.ha e sol ut des ed herein may equally.be.applicable
For ot he_SoRURCY st oRaes o inahe RS Sl e Bey BB iy Rt RereRiRRE sG] or

may be i, wrfegamplg thdyeetidik, zttafgféﬂéN@EB; anBioirh haw Ich wﬂﬁﬁfheﬂlblﬂio\i(kbﬂ’tﬂ&ﬁ@&cdew ce
may deternjine th t an LTE tecsgglo y want s Eo or nmay. be

request i f %nom@ FIERFS sitpation ppgy SEP ARG tFiopFraMy %fé%f‘aﬁlégfe S d%ffq l?l?yc‘%ﬁ‘isﬁlﬁ)a may be
tri gger edateidiotdodimMvith @R okiRr %e'@l%oﬂ%?:%é Kilkesst 2@icota Eddlﬁ‘&ﬁ%} PO the

i ndicating the LTE technol ogy and e frequency band the L t echnol ogy nmay
cur r ent | PatsEn bang gdiiotie pev %ft}lpﬁsmrdla& tq/aélmhe%@nbs)@%eﬁlt fheptidpeios $T fRaE nmay be
support e?hagr |B@'E ¥red loﬁlcet‘tﬂf' tRe é’%ycetcpl@(eﬁgf @%%s@t@%e\flh&ﬁbﬂghc%%—i%atﬁﬁ)ér he
controll ed by the wirel éss device e solutions described herein can be
used i ndirsgueitialThy “@ﬁeleﬁmdewﬁmaﬁahmdﬁy op GBIGTReEK Bedeh Hyclxdhe infrrmtan fam at

310, inf %%ﬁﬂc@&lf tﬁ(eﬂeq Gell fiPthe AXRITPL G fo B bid@Bngonf i gured to mitigate,
reduce, or avoid e |n erence situation nay be Teceived (e.g.
conflguratlon(mﬁﬂornﬁth@nmmwﬂmmh@ﬁwnweMQ8§KMEwmﬁ@nm@ynbﬁom@@éWVbd) The

i nformat i, C t
S|tuat|onﬁﬁﬁgﬁ%lkaﬁnﬁ%g?g%?l§§g§%nﬁﬁz%%%%%Hﬁggﬂ“%PQQE%gﬁg%&hE%hg&ggnple in
one enbodiggernt] whafi & elnange o\ Id«)ch:g)f aperatﬂqnfm@diel doreced. tfhie windless devienoen
situation _ta ppenet SISl the Wr Iess devi ce

in pr even?twﬁ an Vlgf E)u(gpe%a g\]ﬂ?’l Copgﬂ?ei VICG 8{ %5%8nce a 8%nlt VI a one

or nore smbmkwenﬂomsw@ﬂﬁqedMWQsmgmMﬂehhmnydasdde&ﬁmmbmdanmnﬂmmendetal

bel ow. To pr.o V|de su S$ .St an t he net wor k uch a work 412
o m P B R A R T e T S R G M TS A o o
actions, sREPEGEDUCLSYink RS, Whkn FHeOtiRld Sevid@ of iR afiveaBRB&evite ¢kikahe Wdpch nay
receive the informati on or. solutions at 310. The wirel ess devi ce such as

the wi r ePEREVY&YinEMtso? BfHICBHOTGH @ TEROTBPUERDS HaruteHe (e kR as t he

i nt er f er gEARLHALHRE b cRMgaNAd BNl ANEEtrARRIhEO AN RRYp hiER RS B6&SHayt N
information or solutions to mtigate, avoid, or reduce the interference

si t uat | oRC P¥HGH HiggeTs dorbRBE A tBIcKIcEEcesigatiqng o ofate Vdisea Pificlest doyicei n one

enmbodi me@g;¢s éﬂﬁfﬁ@f‘sabfﬁé L WP 1Kep RSRI MERc@s PAhd (fAP§ alsbQite @itk aRADIF hivoat . for
exanpl e, he network may transnmit or performone or nore of the

fol | ow n@ﬂapi resewametfiqation ar}éetge WaFirdsyies per dggget e ipell filopeheacsesg @oint At 310,
for exa i el i nodul e
ther o Picatifio Al BRSIST 1 s, O [ELRES (T PENOhe Ar SRERAGER st o

i nterferdnee asmltlabéﬁt fonthe wireless device.
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[ 00101] The network may configure the wirel ess device (or the WIRU or UE)
for in-device interfering situation reporting and nonitoring. For exanple,
t he w relweso#e2igse nmay be configured with event C, or Pam/US2013108T6g7 event
t hat has been extended. Upon such configuration, the wirel ess device nmay
start nonitoring and reporting an interference situation notification

accordi ng to fooes]t r i Agesivelesh hBEda@daNS: indlidcOhfoRhatn st ati®d W th such
an event y b recei ved by the mnrele%s,devic , .at 310, and processed by
the wiref [VAGs, Or 43288 §EENiR: 1 OF FEAMAIG &1 QRFSMOOERF eﬁ’@Feﬁ%? ¢rearay

conf i gur agtect[atz%%%mﬁslnaw&ﬁ®lmw 1155 90iee A deodifo W 8t esridevi ce wi th

informati on associated with a network capability, including an indication
r egar di némuitisctie) usags sgorakiowr thelyaretrapddylias nedly datenicH ¢hagei frondelowsepiieritetf er ence

roehant s Al R IRRONTRYVBE. BEOK RS, BG ESELNE DL NRMLE! €5

devi ce, ion setup nmessage
and proc@sﬁﬁdqnmﬁkamm0r8wohmegawwmnﬁ@HnnhqwaHsS(hBCdemhemﬂweﬁthwnmEans of
a lack or RILESENGE, .Of confug%ﬁﬁﬁk of a reporting event or nessage.

[00103]TI'11C &t wor ana$?mm% prOV|§e a backof or scaling value to the

W rel ess deV|ﬁm95haﬂnmaymﬂmﬂm&nmﬁMeﬂﬁﬁkmﬁQOn%hﬂnwwnﬂggsﬁedeuﬁ@momnw t hen
process the backof ca val ue, at t hat t el ess device
Ty use FerBaGkrErEre i Rt RidiEes B s B RE R b e

interfer (ﬁff@lﬁlaﬁﬂﬁ&sbdlatbcﬁwgﬁﬂﬁreaﬁlﬁﬁon aﬁthéiﬁﬁl@.ll')j Betxhip DL Rpsteinay be beI oW.
[00104]Alternat h etwork nma surenment configuration
message irgiygedf ee%tlgleﬁaw%x it Hagge 5o tﬁ? @%ﬁﬁr%@&ﬁ@ﬁ@? ‘(L?Pi%For RATS
that t heréfdoftel\/ﬁﬁé;spé@i‘ﬁbﬁg ﬂgﬁ{)hﬁﬁt&hﬁﬂer hidy BE asHERenddlichr SHEN Tae PRVILIE RS hegent
conflguratlon mess e received at 310. The new neasurenent

confi gur 8¢ MBKPFRE tg@rahlﬁwam@wr B2 pediimed wluatOnge shevpradgsa Aeviced @ ur i ng t he
f r equenciygscRNM/MOLHRAS of 5t d &bk fiddtibNSrohiba timel A8 05 iheRALG kR Gvitdes@not her

enbodi nent, the network may perform controll ed
device may not be allowed t0 trigger another report for the duration of a prohibit timer. Once the
notification prohibit timer expires, if the triggering condition may still exist, the notification is
transmitted to the network. Such a concept may be applicable, for example, when the notification
or report may be transmitted or generated using RRC, MAC, and the like .

[0096]  Additionally, in another embodiment, the notification may include information
associated with the buffer size of one or more of the components or devices associated with the
supported RAT technologies as well as an indication or information associated channel whether
the UL or DL may be interfered with during transmission/reception.

[0097]  While the method 300 disclosed herein including transmitting or providing a
notification at 308, it may be understood, however, by one skilled that the methods, solutions,
rules and/or protocols described below can be equally applicable without transmitting such an
initial capability notification or interference situation notification being provided at 308.
Additionally, the wireless device may be explicitly configured to report or stop reporting in-
device co-existence indications. More specifically, the wireless device may continuously report
or transmit notifications. If the network wants to avoid further triggering of such notifications,
the network may remove the reporting configuration from the wireless device or alternatively,
explicitly indicate to the wireless device to stop reporting such notifications.

[0098] It may be further understood that the wireless device may trigger the
notification or report based on any of the above mentioned triggers, but may notindicate the

reason of the trigger (e.g. a notification of an interference situation may be provided to the
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activation of an interfering RAT conponent or device. For exanple, both the
vi cti m RAT conponent or device and the interfering RAT conponent or device
may need wo 2be/i87amy al ready be activated. In such a sipCuatSz@n/o4t6he
network may performone or nore of the follow ng nethods, rules,

procedures, and/or rules and nay al so provide information associat ed

t her ewi t Retivork 4n@ nvﬂyrlﬁdlﬁ&ShammrﬁeuOmdammmelb ®uf 188kl @dlicate whktheaind
processed at 312. [00106] For .exa in aone enbodi matrﬁ1]§n when an activation

request HeTieRCh gt ‘éﬁé’@tegil%lﬁén?%ﬁmf’ PigRian iRcR] BterRneRATURRi (B8 Ry be

det ect ednfiiggitdid vAGhdrhAintel Blefef i€ bABE Bn RhdtHAb Plda@ive {rlg%%rs§5(l2)nﬁy bOgSRAT
device (that would generate interference if transmitti not be

i mredi at #nderaead; tha thegrolutipes deseribgd @%rFlﬁgan%i]é(\he@BPIWbl? ifQifﬂFq szedéﬁtcf“%@gyon nmay
be del ayeg J%Xyﬁeme?féﬁeh'b?%mie%oﬁigytok A8y bé i?ltéflﬁnﬁé e treti@hablogyv time for
the other device (e.g. Vvictim RAT device) to take appropriate actions to
avoi d thélmlﬂﬂf@rW@i@h%éflrelAi?(ﬁGWé?Wgyﬂ@erﬁhn@haﬂpllgEéﬁﬁb@@lpﬁéWﬂms tothe pewehor k may
notify t I i d t hereby
Cor g at TS K R TR ool B R A R ' R
devi ce ( eriggereétathl@)smlt@d\t@ﬂnemhtaJtorlt ﬁeh@@hwéwﬂm‘dngyn aglidatientdn L TErdcchhelogy

oo W P UEF R TR AAPROREy By HIE S IR R o Ppp IELIE ¢ vor

may depentheofequbiidselc naly dgyypported thaeI@p phitloatvapthe eggrewondand 311dt1haltA"fmy be
requesti tjon o accor di nbodiment. It may
90 he drabr SrBEhY RLbehudlend Sy e BEE s B AR ROt "be

i mpl errenﬁreidnmrallgzomﬁalcgmbmdnoﬂ n such a situation, the device may be activated

o Lhout ey, SRk LSRR AEERARDY, R TR ke BT BR

ljSM deVI( G@ﬂgﬁreﬂtt@ﬁlﬁtlgawgtedﬁbemyavﬁﬂ th@lﬁ%kf?@dceadldatwhﬁﬂ@&fée&ewd the w rfal ess
evice (e at, 310 and 3 This notification MAC contro

el enment 6@%)?%“{??18%}“ ormaggyééﬁqgg@re 15T & VARS8 tr?%an%RcT,?%‘% HpEonmay ey RRC
nmessage. pAbiogssat hiviabYsuch Met tH@In\f@fekenB@Mtuﬁﬁcﬂﬁnﬁ)h& M4t1"g§t|e&$§du6&i/ bfe®ered,
notification to deny | SMdevice to start, which g be recei ved and

pr ocessed BipidcRe Foi amplssin gy priodiaeny, afigk proyiging gdotficafion fh8R ntFrEFeneg anpl e,
no al ter @alafos Rl thd hQRoRTat Wme'ﬁgt\ﬂﬁg Rl kD@ Q}@t%l%sss&e@fcb r@x“éfnflﬁg is to be
sent. According to an exanple enbodinent, this may al so pend on the
priorityagfcingadar petepfipl o lamfﬁliemeea@smﬂtqdwea e rnowhml@m @r@r@,qqéwemvh&h LTE
devi ce. 9%9%&%15&1&9%}{0&8’@&&{1%&1&? V\EFYM asSiERhe! tﬂ@%&% | GSSasdRYi Ce an
| SM activation tine notification may be receive processed by
t he wi r ehetyorkyeZisbevy w. [JG. Amag m@vaindnfm)tlon Thewlutem mecluilmaoioer mérpe

notifi Cata!:t% as@%esanﬁééngr rgt)t%ols{ troqm?'elgsﬁlae\tlgea%%h%ayg&{ewe%e 1{1%frm%t fn]lcjgf ![2

me or seconds on ah ion o e rermaining

be sent ansbhghlanael0.cOhadwirelonnslevidhiush acthe m’e]emﬂetzlcerémm})d/dnen@mrpdned with a
reconfiguratian essags e, t hat t sol utions,
(handoveForn]%011|9mfS f I} lég% I\1/ng?ar¥er nce %{““Pean@r e)mO 431(3no i""{"cati on may

be a I\/ACpﬁEes@Ithiﬁﬁfonﬁatg)gy)b&ﬂktﬁﬁhs tcnﬂhmgaﬂe, a@ids b re@lcRIR@, inessage sotatiannew RRC
nmessage. The (Y\n rel es gev%)%e may activate the |ISM device only after the
expirati 6 oFpd orthe ng ‘?j‘?{ Ped®activation time. [00109] The sol utions such as
met hods, rul eg)m@)]?pedM@sspeaﬁ?ﬂg{] 1rpc5rféteﬁib0dhﬁleﬁ|l$ﬁllﬁéﬂ ﬂngdettweg@b@u&ﬁd t he
triggering.and configuration of t vent s al so depend . on the priority
of the rAdiFapLaSerddEnAof BgrEwle ?8 oghe e %m@%}%ﬂlb |18Ff]0{19°‘6‘i/‘€r“?0@s or
Vi ce ver $phe fdiRdwheidirbdc@ites tha€miyREre€tived B \hcCRirdlek Q8iE 2% 1 61€6k Rym lg%nd
technol ogy nay al so be additional criteria. Mre specifi cal | i
emer gencproeawd bysthpirglgsscdsyics ep uPoBet Shofde tetsibigynitigate, ﬁﬁi}l‘c%éf %Wef i cial

to i nstrygtindfGefRcilcabl g iheAhRlQd¥atil. not transmt for a period of
time, which may be recei ved at 310 and processed at 312, for exanple. The

wirel ess devi @810y al Jbe pework mgronfigue theapienlass aryicedoithe ¥WiRdéer WBtHer n.  For
exanpl e, i N tr t

transmt llgéévg%tllgt\%g(fqgl\égﬁ%éﬂﬁgg eoﬁlt?ltgoi3 @nﬁfemdcrgl%exfl%gt%% ?é%%ﬁ%&ﬂé?or %3’ peri od
of tinme, be henfignestl matbtevem € 1oer anpkistiredvicotthatdigs bren pxtoeded sBdomsuchf or exanpl e,
312 such that the wirel ess device nmay suspend activation of the conponent
associated with the co-existing teclmol ogy, which will be described in nore
detail bel ow



[ 00110] Additionally, if high priority traffic is being transmtted, such as
but not limted to energency call, Earthquake and Tsunam Warning System
(ETWS), owoaniz/kygre of emergency warni ng nessages, it megThis2meoefedTi al for
the other technology to not transmit. In one enbodinent, this may be
carried out autonomously in the wirel ess device. For instance, when such a
type of tédfeliagiomaye \bﬁ(}l\fb@ﬂ@ﬁ&ﬁﬂay %tﬂitﬁm\ﬂmf(@inglaﬁd £bpViitiae amRyerfoRaitd %i@lﬁtldnhe | SM
to stop trapnsmttin ternatively, exp|C|t nmessage or. i nformation
sent froffiffatmbteioete e heser i Sbel chovr clr qreagen gacEiday thaicsanyvepay

al so be RaQGesEEded B fle witbleRldd)ica e 3 Us @fll prBRs 4R erd WirQak li¥vicd BSs 1MRg&age
may instruct the w rel ess device to stop I/I)SMtransm ssion and the LTE

t echnol odytt hagvinh aey Ge perfqimedettopfigedinol ogy to stop. The sane may be

appl i cabl e tojgpfg )0t herrpt ﬁ&%@l 1B9Yalldhr6ASEMa WhieBE RNIcOWithYnffatbke 1S

taki ng place. The LTE technol ogy 'may in turn report this situation to the
net wor k 8iseeiatedhaith petwioet eprtklitynivolyding en indicaiedarggarding waethgrmstweosks mgebe ce f or
a predet b AaHlREhhinOin-ddvIEE itk hoBfinRhINHdnto &daﬁn{%gg)}om[&?&dlll For
exanple, i'n an e evmreess may del ay the activation

transm ssicont&shidd mmehvge) devwﬁ, a3 F@fm tBRpenerectior sctipvnassags e hnyagtherRR(GM
device f ved
from t he TrSPROR 00 P51 GitefingbisiBol FRE R e iy P RGB! B8]

at 312).pMeeﬂqmnﬁgmramoftah@ohﬁwwauiocmeuagethen be tur ned on, (or

schedul ed for sm s on/re ti ons or the
et ons e IBLI S ahe ARG R her sF SRR oD ool R e st
depend o ﬂe\tichaeth&emayl teecdoBic gt Y160 Tas bv&dleﬁtdetflhemhﬁﬂrieﬁl eroices tlertdclaiff drliealingpe of

wmor oVt S8 31 712 Hlep B ARG 0B g ahe TR el REE L TARNEe | 2E o1 o

del ays agdactictth @i, inteHergncetonddis (¥ HdrABS a0 flcsdAbed,in ewearueltaﬁl wehedul ed by the
network), for_a defined {)erlo of tinme, Once this tine el ap sefs the WIRU may
resune nor mal (¥ oper Avliepitively, the nepyysls i3y Apndea ieat PeASYMentCORREEH0Y; ce

i ncl uded nde'é‘sa%é"t% tHé W BLIBS eI AR 2 TR 6HBY fréfublcies GAIIBIRATS A8t thSMrkigssr emai n
turned off the LTE device explicitly commands the | SM device to remain
turned ofifVica My STt O necesure and wieh A BSATEIManheondaaionamessagstiaybet i mer and
backof f tQriv8) predethdedy Iﬁ@afshl‘égleﬁ’tfcohﬁ%matlo(l%ﬁsag@ﬁltay kiRAbE Efw&ssé@a{t 38 (A | east
t he back-off tine). Once the backof nmer expires the wreless device may
trigger AWGOIayuringdedianensicoandiotRATciaelndnd Uaﬂlﬁ liger f orm t he actions received
therefromor jypedsyded tNELHING & bRESRORYE A Qordidfed

enbodi nent, t_tne actions ngtt%eo Er‘ér tee oegt\g&%s r%/(c)Be errl_ag?nglﬁ

r equi r ed aethdti@ndfonceerffroe Pe"e? ¢Oei1ilmntﬁr Br dgypdei E at ¢X©mpt6ylpm1$ the yedtimalRA € er gency

calls or hi riQri. S S t

2012/ 021§%%%f‘§t&§%"’iﬁé/adlﬁeﬁg§:?8?%%2&3?‘??%%& &GV{C%@ g?‘g d@oEtiy 4 o
a redir eskr¢adp boedivasd.i n sublea tifﬂEtisn‘ denetw'mk mswpdrﬁvmcme nmylom@fdcetfphlrcawmgi prior
or ovi dod TEUEH e PR BLES o Lty iyl i SR LOE S DS, ™ P
perfor m to the stfcksd dm{ce,eﬁﬁmmqnbmm&dur &) «d percdisadjatt3n2t he provi ded
pattern. Upon essf ul etion o ne or.a conpi nati on of the above
etione, the WDYEices deufolbliay PReRbufaR Fhd SO 8V uiiort ¢ he
request iidfterferéRbilation fleh afchmstlﬁgeMEﬂwﬂfé<mﬁbaﬁe ReedReetived an

00114] Accor di ng .addi ti ona the wrel ess device nmay not
I[‘ ecei v]e ?nterferenc 51tua910n e.g. at 3&% evice ?that would generatesmter erence ?f y

transmitting) may not be immediately activated. The co-existing RAT device or traffic
activation may be delayed by a predefined period of time, in an effort to allow time for the other
device (e.g. victim RAT device) to take appropriate actions to avoid the interference. According
to an example embodiment, the network may notify the wireless device of such a delay in
information received thereby (e.g. at 310). The wireless device may then delay activation of the

RAT device (e.g. at 312). Given that the connection requirement in the co-existing device may
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(e.g. at 310) information that may include an order or an appropriate

action fromthe network to its notification (e.g. at 308) and a tiner

associ at edownt2n2e87¢ or nore conponents supporting the radraSaciansso?

t echnol ogi es such as an | SM devi ce activation delay tinmer may expire. In

such an enbodi nent, the wirel ess device may performone or nore of the

}‘? E::l oW N@e aeﬁehmsOr(ﬁluedahmég'yqag xnmheahtsiﬁhyb%wﬂ?g fmﬁeﬁmﬁh a{rg:ﬂ@gsmmm | when a
may a connection to the networ eny the evi ce

act i vat i Gkoahg BV?H‘B‘E Pf%tg He eemay fapndrog the trehnplggy. HE e EP P B FRC de ay

timer touRXRhY Be Rbh&find 6 adtAation\khEdbvRBakReiRd an ehbbBER. TEmBOaIAHA t O

transmt in the wireless device buffer allow | SM devi ce activation; and/or

al | ow t handesyposcthatherdelpy timsy describadihesin Hay R ge daplpmeredy copfgufid: dp suck

device i g@it&@i@ﬂ?tthé‘&v% n&?%\é@éti‘va&ﬁ%ﬁbﬁ% @8iyri lar to DRX cycles).
[ 00115] Upon a failure of "the interference mtigation actions, wreless

devi ce may del@PlQHe acthcperdingro pfothenembastiperiahe setaprkdeayi 9é°@§elzclﬁbwl’@lie$ﬁg t he
radi o acgess %r?o%@é%lc?ﬂ% Qﬁ%wﬁﬂﬁ d@ﬁcé éh%hh oM [RY i&See td N8 aGTLNV ALY Qendreémé’e
or a def at may al e efl ned

deni ed f i ne eriod tine t e network sign
by the \Amdaﬂ)regssssedéxylthﬁevveelgss df:\ncq s atFphd elrrcb?nlt%t TlmﬂnotmcamnnaaybﬁedMAQ he

wi reless Geyy @%méﬁﬁé(@)eérhér [Bl}g%?) cl&ﬁtu{t{> Ln?@{ %%91@ @{(f%@&h‘ ot a%%&ﬁﬁicéé@?%%é’& th

such conponents I'n ing, exa evi not |

procedur édtefnetigply, ttl’welepvomk edyses thdmirelmayleheamndjé’eanantoder-ysISM d&vicg1®?) . The
nunber of retr.i.es t hat . b nal ed or
T s o st it Rl By ey o o B B et el e 2O B 3, Rhd e et e
t he si gn#@ricRgmplead alternkta eolmectmrplgnm@m m thd hasasthtoom baéfscis kdieckeabove nmay

t |1 t hnol t tr F I
h one. eAVBHTHER & SOBRC APy DALY O My eeed faRep e SO« hana

of f fromuamnlitidd Byahd SiktrtrRChasli@gyich z(sengTEIdeMé Fi). Such a situation may
|s requesting

al so depend o pri orlt of the dat a i cation that

ISMto be tur@gé&g [e’étf iy AbicteReerk al afdﬁéw“el?%ée@ae WO EHRIBF ¢ he
i nterferinpg nB’ﬁff@ana@yVm rﬁzgab:l 8&IRY aBBidEds A UyNRd wibbS ldeliente. of 4eapensy
separation_ exi st bet ween the interferi ng technol ogi es to reduce the

i nt er f er ke oI aefiveBomineneteiFation aaype aqumbry E?él?f‘é»)ﬁuhifvp@ﬁ ipmultiple

mul ti pl ext Pgufin REISdecoddd bakE Bn 84 Es%ﬁ%ll@tﬂ@f théji%%nﬁr%ccﬁ'taQE R bulEfd} © be sent
notification or report, the network nmay performone or a conbination of

the fol | 8ud ehgneeheondifionpr Exhlsdétl‘iaﬁ%}ﬂmamam e aeupisdi veitheareetidigeiatiothmesgageh e
wi rel ess gfleyhege Trvewf R 4B | @edrssﬁﬁb%?@ae&ovélgaraﬁg@ RERACR pakat 312.

[00117] For exanp e COo-exlstence o i nt er erence RATs via
suf fici emdlrﬁcrt@qheﬂug/ncslélp@tmtmayrhe aMA&dowder, piggdnoitddeanto fn e?qs,tmdSRCbr RAT may

i r 6l ess HETEE R T g 3 B IR L Pl
Wi r el ess exigmaticeofithy sip@laionfivagion échewi t h nmeasur enent control i nf or matl on of

ot her frequengi and/ RATSs t ac ord| to the not|f| cation provi ded
by the wrel e@g?éc:igéw ceofgl?éo% lon%n%%% % e Oﬂo qgsr p]ioéeéélreﬁ’rélg ?08 whi ch may

be recei dedrigdd Héﬂfﬁ)n amldhepfrxggﬁmaﬁd adsnﬁgih%noﬂ off thexanp Inewy alkbidspdid yn aﬂel ow t he

W rel ess devic Jgave urled 0 ﬁdT%re enci es. aheag; f ti.meto avoid a
radi o | i RROTRC H‘Féa REETS 1G e Fay -t VORI T §EG ¥ 9% FBhor t
back to mhaidﬁteﬁwhé K/paladsepﬁcef&ﬁﬂgIﬁohaémd@v@étea{ﬂomgymytanebae@ﬁ@dat¢rnalaof t he

frequenc to an tg fre uenq% ﬁ orted suych that n nterfergnce may be
exper i en © FRFeHIfU Yo AR FOETEEM SR &3368’#5 CATEA OPHRNF éeﬁg‘?%%gywﬁ?laﬁ ®nmitigated
qui ckl Y. beneficial to instruct the co-existing technology to not transmit for a period of time, which may

be received at 310 and processed at 312, for example. The wireless device may also not trigger

the reporting as described herein. For example, after receiving information or instructions, at

310, to not transmit or activate a component of the co-existing technology for a period of time,

the instructions or information may be processed at, for example, 312 such that the wireless
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[00119] Additionally, if a RLF occurs in the wirel ess device, the wireless
device may determ ne that in-device interference may be ongoi ng and nmay

per form awBRQwees®abl i shnent in anot her frequency (i.ePCrast@ad4msh?
perform ng re-establishnent to a cell in the current serving problematic
frequency) that may not be interfered by the coexisting technol ogy.

Al t er nat idyede/mayt duepentl balvagsn clakd @enpdayht bxbEste@iveh YhetcbarBlifd @ehnbgl dl e node,
(e.g. without attenpting a reestablishnent), and initiate a RRC connection
est abl i sM ﬂ“ﬁ BQQHHWQIPW%¥$&thﬂWﬁinterfered frequency. In such cases,

cel | sel ectiomoany reseldgiohaly, Mgy is BeinFRdhdnlied, H1RhayBitGot
frequency bands in which in device interference is occurrin

[ 00120] Alifrated torgmeegancy ¢qile Esrthaiiplreienadyunssm oY aanipeeiesn (FTgy Sk x itgeef

neasur emeptseRly wasHE hssshfdt it Hﬁ%bpﬁen'éﬁ&ﬁi ¥efle Dot B&NVIESIARS ralRWHiCEn (€. 0.
at 310) and processed t 312) before perform ng a handover, (for

e.g. a
exanpl e RRCHRSERYS thip grﬁY%EF‘ﬁfi@ﬁf orietoRReukSR fhetvgredypileyics. Kanayoee. fail ure
and WIRU fial LAY HRAGK 1@t tRIIEMERY $hCfdiess HORIAMFHEERERIREG 10 {19, €Nabl e

co-exi stence wth SS%%[C|en?T$pequency separation, t a recgﬁ$|gura i on
(e.g. reteismadingt ABAUD)tivebmevénpgcit messags drviefouration eeng fropghgnetdorkabihieng t he

secondary. . r Vi t nf i i e
perforneﬁm%%&%%vgf(égggmbgga?ﬂg)%@%gﬁg%%@ééggﬁ%%%é&?gﬁggfg%drgﬁgfference
prone r egpwificfléy, the massdgh enaly iistrugfthqwindiése daticctofstop GMrznesiysiar ana that BE
frequenc andover .bet n _prinary, an ecaondary carrier e perforned
it C0U i BRSO e T R D L
reconf i gtachiidleyy irajse bdighgoetiyedning if fakingiplaet. s LiEv¢chrol(©y @ay atturd €hortand
the wireless device ma ly s lementary RF filteri on .t he r.emai ni ng
oper at | ndeaPpi S o guch iy I nEON Feghie s t seedple daripess fefisidOpeel |
?ﬁtg a c?P&ﬂgﬁkﬁq?ﬁﬁ&%mﬁﬁémmhﬁwﬁgeghmb@hhﬂekﬁ@?interference prong regi on 1
and Sce is n may be perforne nd the 1 nformation or an jndication o
the fast ¢ ha_nbog? y be FpF W%Ledm_taa W’%@gweP‘thé%%FéW&%Q%‘%Vcﬁe Betiypion, Br
Wi r el ess ygRviliGRn/eNediBES] i RAE cdmifforbiiat i@iceQicH Gt deicator alpRideicanpl e,
310 and process the information at 312 to performa fast cell change.

[ 00123] APPTEh of igeibaipdiog thengfopmptionreqsived Epmythe petwarkna Bcidy EY)2né prorsyediyy al so
take pl agR.wildis$ d&B% (BE R817)0TUFRH e¥iifalof tRASVORINE Gldy AknfBRInGRLd QF (JRel ease
message, which nmay be received and processed by the W rel ess device (e.g.
at 310 apeheduled for mamsimissipnapdeptions, regardless wAg@PeREES ofdly apfions et toploplaere
Wi rel ess  Javiice (& OnehERaLYPEIA i May!@pTch A TR i RAG Gefibsild KAENCY OF
RAT (e.g. processed at 312).

ISM device end or the type of ISM device. Similar concepts or procedures may also be

applicable for LTE, where if a certain ISM activity or procedure is taking place, the LTE side

delays activation, (e.g. transmissions of data, even if scheduled by the network), for a defined

period of time. Once this time elapses the WTRU may resume normal LTE operation.

[00112] Alternatively, an LTE device included in the wireless device may

explicitly command the ISM to remain turned off. If the LTE device explicitly commands the

ISM device to remain turned off, the wireless device may cancel the delay activation timer and

backoff for a predefined period of time, (e.g. not reattempt for at a least the back-off time). Once

the backoff timer expires the wireless device may trigger another indication or notification and

perform the actions received therefrom or included therein as described above. According to one

embodiment, the actions where the other technology is not enabled may be required and enforced

for certain LTE application types such as emergency calls or high priority messages, such as but

not limited to ETWS.
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[ 00124] According to one enbodi nent, upon a successful conpletion of a
handover, the w rel ess device nay be allowed for the period of the
conmponentwacbinmi2igrIsupporting the radi o access technol oggTdisettiagzevphe | SM
device activity, to maintain a different |list of frequencies, RAT
priorities in order to avoid a ping pong effect or to renove the

gr obl _egazj [ cbf [oequ_achy M}ti@ﬁalty{,}ﬁ“aflﬁﬁk!ﬂv&adoﬁlrﬁdnﬂbrafkldtrﬁafti@abi:d(ﬁ iii,theﬁlSl’E

escri bed, above, the wirel ess device may report to the network the

pr obl emafite the BYLRESeaReyhsaRtTARgiPront thicdalr K SERIAGE OpH 8iD0& Paffem as

i ndi cat i gescAbedaRRfid BHY Be profidd loehES TR b GE:, (R JIPBS Maf el dchRSBode and
frequencies. In yet another enbodinment, such a |ist may be signal ed by

net wor k PHTREragyasEal reRsriioRRtqCerires| aesrEting toghe mRpdpdBrire MBAR Suestfiubur at i on

nessages  giflefidi€orlont §5a @Yida&8n bitht ARFE 1&RAE thd Cirdbd UBEEORSy then start the
[ 00125] I n anot her enbodi nent, the co-existence of the interfering RATs may

be enabl &Miyvieneiabpinghetrpratesttif sdenisd oidan fiem thsrmeperkbasbeen pyddssi on and/ or
reception on fiae4pAT dg&g@ﬁ%%diﬁ&{m @ﬁe%am_@mc t%ﬁéles@ﬁgvicé lhea&gsnot'récmvt&! ng

the interference gener om one RAT device to another (e.g. via tine

di vi si on(sgilat 3 19 endormugtiof thRATey) inclide anutieroF pugramigte agponirgethsarivenk of an

i n-device._| .er enc bi i . i t [ I y eport,
one o ol ARG ERCE 0k | Mk AsoGREELRY of ortalfre DRR L AEMBIRE PPt |
net wor k, radiv ghessgeghpriggiésciech asfan vt devke agweattinatet tinkee maywetiret dn fuek ani r el ess
devi ce, \/\Qlio%,}mnrﬁy beirrface' vled %t Sr%or and proce edf ﬁlt i%lé't‘o%oglzn@l Fior
exanpl e, “HOHTETRDF FISTS 1S BEY BRTQBRREY O e W oloming sSiops PR 4HAY (ray
al | ow a TaaBpéce ptrf@med fx 0B as well @hessROB wiag @rdveitweenndctiosto RETR W @k):

di scussed herej may be configured, which wl| described.in re detail
ot on.  Teans N TRl RaDPHRY the ik ablir s dSWaRYER OGRS EVS ot on
sc heﬂ u: :c ﬂglef iim&piﬁ’@aﬁeameoyyt 17\615-eciaIl)aiE[aM]lc eI alerOR gb dath betradk R iess wikkkce or a
FDD ha upl ex_operation to allow for a TDM devi ce. operati on.sharjng
schene | fOpHPCr BlossSMidyicachptpader Ylorcthp R P?WB%R ha flitgd perto

i nf or mat emmed BE knedeebidsh 868N mPpIERRAfits JrAbtwHHEN QR ALrhif 10 DRE g ess
devi ce may recei ve such configurations at, for exanple, 310 and process

such confi gur@ibds at Upepa filyer1ofthe inteslpisnerapitigatanagtions; wislesa dedesmay

comuni Catdyahe QRvANR e RBEBoRAE of QERAR SRt (HEMHiE Bcdels hllRoRBRB ! €l ess
device (e.g. where operation may be adapted on one or nore RAT conponent so

that trafsth$SYdavien| Theraedvagan ear he fareddpea dfinrdpotind obtimethapmagbed) may be
per f or med. 40180 of 1 G B HAIA és?ﬁ'ev%%.g{. PR i @Eﬁleﬁtaﬁ&i e%&hé%@r%ﬁrgm‘e the

RAT conponents or devices. 1n such a situation, en an interferi RAT may
be det ectedlcandlise nagpotartetic haiifightidngrodeiercnasbidiated witihjuah Forgponeite net wor k,

Cimi A . st ¢ ¢
oper at1 o LR D BRlt, LIS ARTRE At HEc AR RE Mo oBRARL Bl 1o <
exi st i nghawerirecpriocmnsed[20D12 8T Ronungheanpietries may e libnied sy s vadwm thitewmmydiet her t he
wirel ess_devi.ce Q '

Lo R S0 LB TR SRR B RN LR GR5
transm ssieoipnEXpd DR afeifE  Sedhedithaibh sscibathtbedmgapsionsllyadrusarndevi ce
paL1 T BELYESRAN L RLENS, dovice And iR Lol pw L, comul ey on on
connect i @y chile @RevieNROVIRNb haddff fidn eALTEanThM @omdisdy, (cfd-Jo WiFINSSchSi ons
Ty be upi guel v deter i neg s Lhat, enakl L9, and o SRl LG, Qe dhsfNgher O

turned on.

[00116] In another embodiment, the co-existence of the interfering RATs may be
enabled by ensuring that sufficient frequency separation exist between the interfering
technologies to reduce the interference to an allowable level (e.g. via frequency division

multiplexing of RATs). In such situations, upon receipt of this notification or report, the network
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[00129] I n one nethod for enabling co-existence via tine coordination, when
alternate RAT interference may be realized, periodic DIX/ DRX cycles on in
devi ce tiwo 2pei2e879s nmay be coordi nated between the wi r eCeas2aaemie’ and eNB
and provided to the wireless in 310 and processed in 312. The specific
cycle and transm ssion/reception | engths configured may be uniquely

associ at ety peitthint &R of b atabih&foin Of tHe €618 REh©thdegUircaoEntEmafion Recpaddt | cul ar

al ternate RAT. For ex rrple the wirel ess device ma trigger a report to the

net wor k  HsEYEetp FY§ gERsS fiyicer whicl g e tecelveduer 3 1ot regsdd et {18: 9. r ecei ved
at 310) may ipelude, bubr bamPRL tol dnfibik 6@ex1§t&1&@?t}@ﬁnt&f&&ﬁbm&tslv&n of the
follow ng information:the type of technolo the type of service that the
ot her t ecHABEREIIAICY sDAEIPD arhapdaveiopRotha feauengy gy AT aay bg ppifaremep ard er n
(e.g. |e@19§nra1c§f'611 FELEPHBEEW} mby Bére@ayech:%/ tﬁ@@h‘bl@%dietfl@é atl316 afd NBEcsBA i 10 be
able to properly function, which may be i'n the formof an index to the

al l oned BRX patterns in, for exanple, LTE or a set of predefined patterns
to be used fo fer ent SERAL rin a
nore explici ttolp glécr]n Og\lltgo gg%%?ﬁ ngﬁ%sg%gﬁ&eéarrp Ohﬁ rgd\lNﬁg%%&S%f\eznetn e case
of an 80201)¢r0\l/\mﬁqmmau@o¢f otlee EsgucPopandos BAJh (fémtcﬁcepsshog Iceth ootificetien mTEdEly st em
may enab y.d 'l ow
for oper SRR fillehs GRURRRbeSR P bt TR RALSRASAAPIA | <

r el easedand precdsSed as § &%, &nen:aypldl ”Elabtnay oY DR ieeey dtvice o lnave hifvesuesthainc ed

DTX/ DRX qperat.i o rn the TDM sc

r anorm sSeoa o Rl ol Mt BstFyhas B8 MRL o R ot SR R eyl does wic

| evel tr ansporsbickmsthe mt@rod@rndtperfm ahaidovdn ptibred tﬂeai)églfaddtﬁn pf O deqhcicy foor
exanple, to assist the network to rel ease the wi I el ess devi ce may
al so r epBPYNY ECHYFICHIP SP%@”t“r?é“S&‘Ff&‘i‘cet“éaaf r?%?%eé‘ﬁncﬁ é’y pheiher

E“ sabl fd&&ﬁﬂﬂégy\mfﬁm 1fi)t‘|érfbr$nd30ﬁay(1ﬁﬁlﬁ1tlgbllﬂ¢d‘tg1r1r%@dgenel’ at ehl nt erffar encsl

00131] More s ically, n..exa e e I e the wirel ess device my
use an al gori Bk or -t e i KThesCws 0 BatToms SehdlBoBe o dedeks . Mor o
preci sel Ynay Raseain®haBle¥icd Bte’ife?e‘ﬁke mb}ulf)éc StigoMmisafd AR p&8ma Higdi 0 condi ti ons,
the wirel ess device nay evaluate how may transm ssion CKC| es may be

requi r ed 'eeafellifpmgntimanogley figqyeaey -8 dnyieatfod perforping rhgstaljishimert toy afﬁlplpéhe
expr essegdy@st fritHg hloBlefalE fr@'E[l SN braf MRS belimér?ea&p&y thd B x ik @fﬁl%logfv' ce

may send an event or a contai nin 2.x ‘estimated acti vi
requi renéﬁt?@atlmlbdﬂtelv@ﬁ‘éfrsﬁ gevigermaypignggiat F@Séltoéép dlerggdee(ereyyithowds peri odi ¢

t . h NB
ransni staal %ﬂﬁmﬁooﬁgﬁmﬁlh{em% g'rnﬁtga ng@gk@%ﬁﬁécb{% 381 enpﬁ' Y26R ih Qhelv Ne ©

notifica ' I’ n anot I ment e wmreless eV| ce may request
a patter nommterr&:@pgiefmqu@cmdmsethpasﬂﬁmg@elacp@n anﬁ@ﬁ@@t@ﬁ pmeqrdnmsemympported or

upon_det grofi gl Qi ke EADSHARS) QiR EREERMEA AL GRDL S Establ i shrent

of radio bearers or in t| on rom hi g ayers bl i shment or
rel ease of paEOlOilm]I ar sﬁétemaneféy,nlwynebaorhm s¢rol aequpgtefior sebddiatg of certain

TDM patt er ns based on, t he

Trount UbeRSe PR e S0 By RS iRkt B8 R BB EeT Bon

recei vi nge.g.he3 m)befbteqatfbmm®a hairelqws(ﬁ‘or(e@argple RRC308pagettich net wor k may gr ant
di t t ful fil d i

Cr anom sSiEgHEmsbatE5y SRt adesh ik VRS OF DEGES e,

and/ or acgluration in the nunber of DRX cycles granted, which nay be
received (e.g. at 310) and processed (e.g. at 312) Addi ti onal ly, the
i nfor mat i on plo8i3ilded t &urthrsmgger o) caatle %%lﬁ@cmthéaﬁlc@hﬁW?%S@mr'c}twnﬁu nber

of DRX cy¢lBffighalthed e REGHd A500)F8h6 G, ﬂi{@){ct% chtie! dedaivindn@WAC CE order,
an RRC reconfiguration nessage or a new message or adph ySi cal | ayer
i ndi cat i 8gsondary cells or removing the configuration all together) may be performed (e.g. at 312) for

the frequencies in the reported interference prone region (e.g. in the list of problematic
frequencies) or a inter frequency handover between primary and secondary carriers may be

performed (e.g. from a problematic frequency to a non-problematic frequency). The
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[00134] Alternatively, the wirel ess device may use a secondary DRX
configuration that the network may broadcast or provide, via dedicated

si gnal i ngvban12WER78 equi pped with interfering technol ogiPes/USahiio76amy be
received (e.g. at 310) and processed (e.g. at 312) by the wirel ess device,
and activated based on an order fromeNB. [00135]Additionally, the network
may deny ra@oiVigudtida Snatl®v r&eivEidy the uekts devick g aNB 0 uhd e vibyeshamecedadya f or
the WIRU. Upon term nati ?E of the RAT activity, the wirel ess device nay
notify tARPIEREBPIFSICAGY NG LG BEON e R BAE g MRCTARAR SR G (Sfa ft ddper at i on.

Al ternativel yjootdg net wofak Bee €M PeOlEwith b 8bERErcd S¥éICE 1R HRRCs in the
reconfiguration nessage or a MAC CE order renovi nq? the alternate DRX

conf i gur &§EHCICHRTOBRTSFN (il Scalt & npBdnaytbepedorsicd 2pd the esoagatian oz ap) |
[ 00136] Diidatieh Srthd A& hehe el HiRsel ekt GreRaL deQ1ch SudiBlat MeSPirdk&s device

preconfigured and used to enSure co-existence using tine coordination. For
exanpl e, Dwhéesetve thygeformagioaor indicators asrfopexgmple; 19 aad ppagestsdhainfeapatis afjet ect ed,
a precongﬁg%gﬁgrogﬁlg}«ag{&urg?yn&ge chosen. Each pattern nmay be known by a
particular configured confiduration index. The sel ected configuration index
may then be si0§hadled betmdigrtivinty anothel apentaye e ndoveNRr Ré Teymcdirognleze t he

pattern. 7] ] . g i | I . tected,
Phe. v r P a0 THELERR RG0S UM LOPRaH: DORAELL el Aul B Eoe Po
new DRX/ BRXvpdirtdgrocessay by thelwickddss ddvore (pp.opéto sxliddu| Additomelaticelhchaage

det erm nirs irc shgnaj[ti rﬁ?e n}?tlhog may, ber nele%?g h&tcoo%di nat e th§fDRX/ DTX or
LTE schedUFeRFlRSERARGITRY TPt CO1F Gt Rediedand Gty B LD 4shghee T IRI°aNB.  Mac
CE si gnabt RgTrtay. freceskeddt 110).i dentify specific preconfigured DRX/ DTX pattern
i ndex for exa 00 38%Addi tionall n a chan attern or need to

o whe of
change o patt DKty bEHUBErEH THhetiabrout Seores Syttt Shomousty
per f or 2} hhlﬁio@é’t?tﬂl.exlit@fesmbfcehﬂygadl_lcﬁﬁddoﬁﬁe bﬁ@?@&tﬁg@ﬁm@éneﬁhﬁfti@iﬁange aﬂd t he
time. ternatively, wreless devic y notify the network that_ such a
change h3¥PPHIE ﬁheg%%}e é?ceﬁse}?%molsg% ﬁ&ﬁ@gﬁﬁ ﬁgMé’ﬁUF"r U Vivade BRiRyain ¢ ddfsiiend a
pattern g Jridipcaties, WAt pridfABoR JARs td AR Rh@sodNdct\WRaitd reh@Vc @B explicit
order fromthe network to Performthe change, be received at 310

and pr oc8¥blsnage fraquencysyt Rt e ggnditaiedish o‘bh’tq‘rﬁw&i&@l\ishéﬁ%gwr%%/da%@via heceiIrglssa a MAC
CE to idgafitd Myt Jéﬁor@i&%ﬂ@&t@érk%ﬁr%l&n@z&@%ﬂ&cfé@"smrﬂ!fat MR cRI A0 Bbes RBCK OF
acknow edge the new pattern via another C CE or via Li signaling, or via
RRC ness atfiviflg.an indication or configure the wireless device to measure on those frequencies. In yet
another embodiment, such a list may be signaled by network in the system information elements
or RRC measurement configuration messages and the rules applied in these specific situations.
[00125] In another embodiment, the co-existence of the interfering RATSs may be
enabled by ensuring that time coordination between transmission and/or reception on the RAT
devices or components may exist and, thus, limiting the interference generated from one RAT
device to another (e.g. via time division multiplexing of RATs). In such situations, upon
detection of an in-device interference situation or receipt of the notification or report, one or a
combination of the following may be performed by the UE or by the network, which may
provide information associated therewith to the wireless device, which may be received at 310
and processed at 312.
[00126] For example, a discontinuous reception (DRX) cycles or gaps/patterns that
may allow a TDM operation in the wireless device between this RATs (as discussed herein) may
be configured, which will be described in more detail below. The wireless device may be further
configured with semi persistent scheduling that may allow for a TDM operation in the wireless

device or a FDD half duplex operation to allow for a TDM device operation sharing scheme if
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[00139] I n anot her nethod to enabl e co-exi stence of RATs via tine

coordi nati on, fast MAC or PHY signaling nmay be used to create dynam c
request edworar#isysi on/ recepti on gaps to all ow for trangarasean®d4wn7t he
alternate RAT. In this nethod, when transm ssion/reception requirenent may
be detected on the alternate RAT, the LTE connection may quickly initiate a
piat tern fiRrwigldks Owlceﬂ@ﬁﬁi&(ﬂloﬁ)/ﬁaﬂabﬂﬁﬁ/ digna&l dr @b inQikios glmﬁuai t@%in?ﬁp@ﬂt fohe ]
alternate RAT. I n agne solution, the patterns y be pre-configure y the
RRC. Thi 8UGhepeiBlion sl The weslagt fevese TRy eSOt UdF Cop HElTpiaRs i CgmiS 40 é@@f) sting

t echnol ogoceREudSoRfigi®sidnt ataf12t hi s technol ogy being activated. Once
pre-configured, the patterns nay be activated/deactivated in a fast basis
usi ng MAC or BRV2Hi gnallf ppthes setiod sigulfgequs sommRisHios oivo PelRicRetent of
the al teﬁ&ﬁﬁcﬁle%& 420k %@%a@gﬁ/ewggjng@rz@B&aﬁ&%ﬁmm%twgﬁ &le status
report (i. Hg“y BSR) may al so be used enabl e co- existence of RATs. In
such sit Qatnp@ @fpm?nplé@eﬁm trgyfsmision fakyrds fon eaghi Rl aie npisigrizad of eliginagd) 308) ,
the net Wa? é’rf&ﬁl‘éa B d@B Gl oé}dﬁﬁmﬂ dﬁattﬁlfgrén le $0h§<1{t81lcé QWnE'ﬂAefnd may

provi de i nformtion associ ated therew th to the wreless devi ce, which may
be recei vempenents d0deyreds. pinoodssedatam, ghon an mterfermg[m@".ﬂlm}f Ib@ﬂetect@dmlldé@r t he

W rel ess t i ion at
308 naforpe i bR S bfe BEMORY [k gl oa P R "
coexi sti hga@@sTedaty esaénrmfongpeaatmewf thy peerddrinBRgUlewhilcabih@ohing tbe mekidnpl e, Non
Schedul i ng Regues %NSRQ tiok O the network. This NSR may be included in a MAC
packet d&T R FS{’ N6t%s part of an existing MAC CE or a new MAC CE
that may be dﬁ)bilr&}d [%ﬁé‘b@]n’ﬁteeml\dsmmsuemammenlmnﬁaeom@essmé\@cecn‘r ah BB

follown i eces of forrra n descr.i bed | ow. The i ncl ude an
eunrer at FE TR RO UHCD REPTeC SRRy DTBORH ey BEHUREE IR Bl 5ot i ahoul d
be avoi dafcondinBahaamiisish (@&M)msﬂem&dhagn@mmmﬁaﬂed gdpout h iatdavite or st op;
a period of t nme du h the sched may be avoi dﬁd whi ch nay

cor r espoRtFED %%enﬁéwgeiewﬁwa angheNBytoy %W 2 SIIEWLICAURH Qe alpmats Rkt e

interfer %ﬂ@&ﬂﬂn‘iﬂ‘h rRemikAn €Mk St gn BA L TRRONAGEY.; InShnd binb&tHmEtakinRNd
sub-franes for whi t he schedul i ng avoi dance may start (alternatively the

schedul i ﬁ@Lw&deaﬁ% (R transgigsions mey b uniguely deteiatingd R thegerpliegsandhe NSR) ;

endi ng f'Eii%QBim%%@Ui%aﬂ‘ofBE‘%&an%sﬁMé'n@aE}b%hﬁieﬁ&ﬁ%im ing avoi dance may end
(alternativel %mthe schedul i ng avoi dance nmay end when the network receives

anot her NSR i W14t i ng [t preamethed fHr prabiling ¢eoexaiaricel win diaerpagrdpationo phed) :  and/ or
an index {0, 4. TEA edgtir ﬁ@&e' dazthe%ali%cﬁfo@r[] ?clﬁf&‘/lﬂbf BRI/ FEYVRR Ry choose

from [00143 w rel ess vice may t | ow one or a conbi nati on of
t he fol | petiang may twool@lg?atedlbn@femh@etwnlie@geectqvwg amct cNBendNSRvided todlvedirdesst he use

of the NeRolfyy bR hJ §1esSTHEYLGR: FRY. AYSn I8 Mo feFIRLY KRS L rklig, net wor k

indi cating tha & W rel ess device burfer was enpty In same

withint IrmayIbasmqu@lﬂ'dseq1ated1mthvtheeﬂaew$1ssikWnec;e@tmm;eqmwndnaswé tlte(pasenblr a NSR to
the network in L. sche uling avol dance. ternatlvely
o adai + R 5AT el GepbR LEUERM RS Bl el BEARu bl en
periodic gﬁﬂSRoﬁthmtermRars Ohbeqasf @ergefbpemdsd a3 1Wahayendtade, b if not dchited, to
configured blyal

one o com%l t10n otr the following information:the type of technology; the type of service
that the other technology is going to receive/transmit; and/or a required pattern (e.g. length and
periodicity) that may be required for the other RAT to be able to properly function, which may
be in the form of an index to the allowed DRX patterns in, for example, LTE or a set of
predefined patterns to be used for different co-existance usage scenarios or services, or in a more
explicit form.

[00130] According to an example embodiment, in the case of an 802.x WLAN,
upon Access Point search and association, the LTE system may enable specifically designed

DTX/DRX or in device patterns that allow for operation on the 802.x RAT, and when the Access
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[ 00144] The NSR may al so be used in conbination with the Enpty BSR
reporting. More specifically, the wireless device may still report the
actual buvbepiznat7as but in addition al so i nclude one orCa/useomionsp? on of

t he above described NSR information to indicate that it has a preference to
not transmt or to start not transmtting according to a predefined or

al ready comt asgovigidn Rakleaved, thd NEE Batamky 083bIEDARIER R bpethisaldr eheNBRunced t he
WRU vi a R?‘ZC( confi gurat%- OJP MAC configurati og li ke for instance a new MAC
Beey

CE. WO 2T2PBX1evdpery 1§52 P87 OB ABMrIcacH: el FeSES B OBSSRAP24I s 0

send, basedeshed eenbub h&TodRSIubBRIfIBOD. 5 MAEC ROE tFadchhiSkiGR el bildbo0 na@taih he
al ternate RAT, (nodul ation and coding rate), a fast signaling rressage on

physi cal high§idfyesiP arotgaels CEoresenRlsttp Ayist the néNBﬂgtarsglearSé thegapse theatiElamnT

transm sgLRaSmiyEal refirt B netW 1L 26t BRRTFRYNABR ) MadBeh Hﬁﬁtﬁecﬁ’éeaét‘f@féﬁ%r or
sub-frames. The eNB may then send the grant transm ssion gap |ength along

Wi th a pésist pensinging fq geperrigdrteiferefoeanes or sub-franes, which may be received

at 310 and prgg dﬁzed Ay &pe {f999y4ﬁla%|&%@@femw59&1fagmt mgwﬁﬂé'ﬁsmlc@% yorant

any gap and sen deny noti |cat| on to the wre evice. Upon feceiving
a deni al ugsfangdgorithye for gk ntigsicavondesiimetie@as it 02 xestagket. Mtk prséigaha bayed Ohoad

the wire C rnat

(0" MRS IR BRRfREIf LR b0 e A BIBLAZAT,
may send%ﬁmmidnexydai waRreg@radite anptaqhne&n xaglaied butEddTlnw orgb¢ for ezearﬂlplem t ed

nunber of retr

o erenE T ST St BhE A Rt R D g e K el A B B S T 1 o

for initeaMAQCHoaninghé 802 gapmattd yctivody rpironeeachldBbaally, NAKS d0ayer

transm ssi.on, Tr.ansm.ssSi on/receptian enablin i.tiqnall endent

oo et SRS bR TERB R i SRR oY i T mal o8 P B R

may t ake tiendN® @gigioativh. t he ef fect on the higher |ayer prot ocol For exarrpl e
i ed on one RAT to reduce

transm ssi ons g?%z be intenti onaé%% dro

{1 ansm sei on KAIRlor t dkenst smiedmericht e I595i 5V 108 (ray spa8ehAPEI ™ hely not
essent i akeqhiO¥t a pecrh %n%@hﬂoﬁ@ﬁéﬁge bPQREAS AdlshokttPBaIpbY det@nlindtiddeest s descri bed
herein may be [imted rohi bi t

transmission or receptlon requlrements Establishment of radio bearers or indication from higher
layers for establishment or release of particular services may be used to trigger setting of certain
TDM patterns. The patterns may also be dynamically adjusted based on the amount UL data to
send or estimation of DL data to receive.

[00133] Upon receiving the notification or request (e.g. at 308), the network may
grant accordingly a DRX cycle or pattern that fulfills the requested service transmissions,
possibly an activation time in frames and/or sub-frames, and/or a duration in the number of DRX
cycles granted, which may be received (e.g. at 310) and processed (e.g. at 312). Additionally,
the information provided to the wireless device may contain duration in number of DRX cycles
granted. Such information may be provided via a MAC CE order, an RRC reconfiguration
message or a new RRC message or a physical layer indication.

[00134] Alternatively, the wireless device may use a secondary DRX configuration
that the network may broadcast or provide, via dedicated signaling for WTRUs equipped with
interfering technologies, which may be received (e.g. at 310) and processed (e.g. at 312) by the
wireless device, and activated based on an order from eNB.

[00135] Additionally, the network may deny a wireless device DRX request if the
eNB buffer may have data for the WTRU. Upon termination of the RAT activity, the wireless

device may notify the eNB using the above methods and resume normal operation.
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timer to avoid frequent requests by wireless devices. Mre specifically, if
a request or indication may be triggered according to any of the

enbodi mrerwe 2desei87bed herein, the wirel ess device may i RCTitS@1a4pDII bi t
timer (e.g. at 312). If a change occurs and another indication my be a
trigger and the prohibit tinmer may be running, the wreless device may not
transm t Aligafiedy @fincansik wal terdakic WidcwXpiiced RRA rédonfifi@ationMissagtlped t he

expiration of the tiner, f the conditi nsfor the trigger. still hold, the
wi rel ess Mfey CESTTREyragsis the g o ton (hicle gy P {Fepiyed 4B 1Qandequest
may be t bigagsed 3 e the proh| b|t t| rrer may be runni ng, the W rel ess
devi ce may cancel the reque 0149] I n_anot her enbodi nent, the

network may elfAbi® co- PEPFC‘ELJfE SPH’éluleﬁ‘fué?oﬁl%‘Pi HpaHRrs mgY alsrex for TDM

schenes. pldoahdshd Hali k@8R ure ¥BRRist-REEIsR: tRfe Jobfd?naﬂ@ﬁ ! ﬁdr%ﬁ?&rhﬁ?@ ven ! €port,
t he netvvork may perform one or a conbi nation of | ow ng and may

provi de irigeonpeeritgn fasspriicas patdie mewbe Actecsed: heree\@rrf@p@é@amwx@ébe whi ch may
be receiy &e@tEaﬁﬁ)an@quﬁegf %ﬁ@ya ardit@lar Joﬁﬁé]-lﬁé’d Eo%ﬁél% i fox. ARE AQL&ENT T @l

solution for so eV|ce coexi ste I Ssue may be to
adopt a Torfwubiion md@nmmthten p¢ ggiaeyl HePBvp teohieess dhiiehnd aiBudegickingiae i ng

t hat tra%g; ﬁghon of a radio signal does not coincide with reception of
anot her signal. In LTE, the TDM patterns translate in having

schedul ed and[%h&ﬂhedul@der@@rgqud&hec@hét@gem doiyertahmnyrietdaected, ohe wugeest ed by

accor di ngve SN R TRRE N R S BT G 2R B} SEHE Redchnol ogy
ma%/ t)e tmﬁhﬁiajdtftor p@pdwbhddglel;a‘IEremonnzadﬁtarmmmtticmlnalgngnﬁeﬁ]hteﬁm;m r;ggdeiél(zmd_s|_¥1 aggx
not transmi ur ul e ri o . e

Dot ter o FopingE et BTt pt et el s AR SRS B FRE WU has
t o nonit aid éNE. PRYSCE digngl igvhdy D¢ uS@IN idehtiGhpeved préddnEGi}d BRA/IDEK ipatsn of

opportunity for DRX where the WIRU may be allowed to go to sleep as shown
in FI G #de ex for example.

[00138] Additionally, when a change of pattern or need to change a pattern may be
detected, the wireless device may autonomously perform the change of pattern and send an
indication of the change and the time. Alternatively, wireless device may notify the network that
such a change has taken place, (e.g. a change in required pattern), recommend a pattern or
indicate what change has taken place and wait for an explicit order from the network to perform
the change, which may be received at 310 and processed at 312. Such a dynamic notification
may take place via a MAC CE to identify the change or pattern and the network may signal back
or acknowledge the new pattern via another MAC CE or via L1 signaling, or via RRC
messaging.

[00139] In another method to enable co-existence of RATSs via time coordination,
fast MAC or PHY signaling may be used to create dynamic requested transmission/reception
gaps to allow for transmissions on the alternate RAT. In this method, when
transmission/reception requirement may be detected on the alternate RAT, the LTE connection
may quickly initiate a pattern for a known period of time to allow for communication on the
alternate RAT. In one solution, the patterns may be pre-configured by the RRC. This may be as
a result of a report of the presence of a co-existing technology, or as a result of this technology
being activated. Once pre-configured, the patterns may be activated/deactivated in a fast basis

using MAC or PHY signaling, according to the patterns and requirement of the alternate RAT.
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[ 00153] An i nportant concept for DRX may be the Active Tinme which has the

m ni mum | ength of the On Duration period and nay be indefinitely extended
accor di ngvoaoreawypk schedul ing and wi rel ess device tri ggens201Dosiony t he
Active Tinme, the wirel ess device has to nonitor the PDCCH and may transmt
or receive. So the problemmay be that the wirel ess device may not be able
to stay inactjooesi . e. Nohemplr datiid lgort (i€ Bagity BSK) @iy ﬂWMdsbmiote)da‘tfl@éo—DRX

si nce dlfferent events force the wireless device to stay in Active Tine
or even FHMNERSCREATRE vEl WAREO pUROP Sficth Of tﬁlaélmlﬂyréﬂt)l? B H0FL f6n ¢ o

Active TinRorkSaiEpEHANBhES: AdtbRVOLS thé AMSWIgSh@RRy pldviddi@Binsatiopendi ng
schedul i ng requests, random access contention resolution, and hybrid

aut omat i @Sspeipehthereahde the prysRe) deviserulielnimas porsseivadit g Hhandyrpcstned aide- wher e

the Active T'FﬁlAﬁ '”d@%fB&h@kyu@%&ﬁﬁ@ﬁﬁwwk%%WWM£&%§@$mﬂﬁ%w&ﬁ(@QXmﬂﬁ& have
the opportunity t 0 to sleep and may not be able to coexist with an | SM

t echnol ogytifigatiep ar b étraay noh waeldp be eahcduledfanwie iderbrengheithéic cohe WIRU i s
moni tori RgRRGCH oy a&afngr 2l ¢ %8@%‘#11 bst A&, Y& RAMbIL NN &duhtﬁg@ (i Redback

when such 1s “expe ans that even R e mnre ess e may not
be in ActNSR), T thenetWhlétr g hlSsN SR inky baincludéd inte MAG pa@l@edat%eumt (PDU) or as part

acknow e Sﬂgq CK) on physical HARQ

|nd|cato§gc angﬁgﬁgg%Féﬁ§§§§g ransnﬁ?%kéié on physical uplink control

channel (PUCOHpLﬁﬂ00154h€N§Ranmmmdem5@kuwaams:@hbx%ﬂbeﬂgbémﬁkﬁ nay be used
|l ow t he

for
coexi s t e n C rma% gﬁ}) ﬁrel% bﬁlOg’C g}% %hmaydlln?l}l%? %nuﬁxl:? 101’1 ﬁ’aX‘un Whe schene
to be us edDohmlm»se]ﬁcdumg’mlﬁ)&]r shoidld beavdidedas Boslsan 1ﬁx|hheamg @cﬂ‘l&ﬂlﬁlﬁlgaﬂﬁidance

limtations need to be dified or.included.. 00155] Far exanpl e,
for the pirishads STk hegre fRid e R i +hShlng manye i Ve WY od t o
hFlr eaf Ej el’correﬁpdﬁﬁldﬁ E%@lefldad’rﬁlrﬁi@ﬁv}ﬁ@lrth@@ﬁ@lﬁﬂ de@icé Mey bdtifRitd 1ﬂtemi/eﬁ‘d%:s kTt ot}ﬁ; g
allowed to be.schedul e ytenet S ttin receirvin an
LTE unscReatrig Rebmay spuscHeds e aﬁlﬁmg?f%@s% ﬁlﬂ"ﬁleﬁﬂ@ Pklvaﬂaw%. ch the
| SM devi afy iRyt ARkl Q¢ eHe@EhddhivR; vid@hdehdy stakt 3 RSIH ds thd ARSIk RiceRbemt i s i n
the DL), or receive when LTE nay be causing interference in the UL.

[ 00156] TASREGNdiE fipps aad Wyfr%sa@swfgﬁ@ae sqhefpling ayoidgee mayend @lerpatiyelyof t he

DRX cycl éeGeRddGRRORNERIAAR rRbyda Akt %@Qeﬂw—Bﬁ( ﬂé@é%%ﬁé&h&%ﬂ@ﬂnhfé%@ﬂﬁht%ﬁw active
time of DRX corresponds to'a LTE schedul ed peri od his may uire nore

dynam c edhedrlmgmaeiianee ey he tmpetieandior preindpit tOtaewﬂ@ﬁnngliSégf PaAPIIﬂé'F atively,
the coexi gggﬁ %m?%h&ﬁ§h9&3d such that the LTE schedul ed period
corresponds to ation. Alternatively, specific schedul ed/ unschedul ed
peri ods/ s ubf r &)ﬁé@] may Bét amirelessadelicg mag theo follhet eneror n eembinatianedf Wier el ess

devi ce,  AGEREA A £, A0N I8 TEE IR IESARIREGE S e NGDRTH A benef i

of such ne non- schedul ed perio S ¢an
w1reless device may have sent a Empty BSR to the network indicating that the wireless device

buffer was empty in the same TTI or within the last X TTIs, the wireless device may not have to
send a NSR to the network in this TTI to request UL scheduling avoidance. Alternatively or
additionally, the wireless device may send the NSR periodically. A periodic NSR timer may
also be defined, which value may be fixed or configured by the network.

[00144] The NSR may also be used in combination with the Empty BSR reporting.
More specifically, the wireless device may still report the actual buffer status but in addition also
include one or a combination of the above described NSR information to indicate that it has a
preference to not transmit or to start not transmitting according to a predefined or already
configured pattern. The network may enable or disable NSR in the WTRU via RRC
configuration or MAC configuration like for instance a new MAC CE.
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be nore effectively utilized. If the other RAT is aware in advance of the
LTE non-schedul ed period there is no idle period between detecting the LTE
i nacti vi twoantk/i2m879i at i ng transm ssions on the ot her RAPCTASditioarsat |y t he
ot her RAT can continue to transmt until a known end of LTE non-schedul ed
period w thout having on going transm ssions interrupted. This is espically

important in fooesgase Qahe haslesssaivice Rap glsb@én\d/elﬁi@ed%Ttﬁe Wiredr @stinfeion size and
non- schedul ed peri ods are shart 8]. The enbodi nents descri bed

herei n difdiqeaditgptydee %l@rnatﬂ%@ém@mt@ﬁép P‘? P B e APNPMESIFESagE Ak res

di scussegh@RavByer¥ph 8VECE rbqifestind TEAIES o edr@ltbise RRY @mbieiohd @R and/ or
onDuration are not related to the schedu%ed/unschedul ed periods in the

WIRU, WIRPbdhessicaps i bedn prekinlesoffipmies asuRrErnes soicatBegapilen wnf shegrant
confi gur g @liQidAe36 [dnbEdion %@%@%&ﬂ@%ﬁ oGkt RPAMBSL? sﬁ@ﬁa@ésﬁ@hf@ﬁ nk§ed to

enabl e co-exi stence o are described herein. For LTE ->1 SM DL
i nt erf er &sgiaed ﬁr%@?@rﬁ’rmﬁsgﬁdfdbﬁull transmi ssi on-Del ay transmission. For UL

| SM -> LTE DLy dom@qrfer%feﬁlafwélmhe%@-fmqg%malyﬂ%g%@g‘e%' 21008, ﬁcﬁﬂiua%

whenever, however "the reception of corrupt 1'f sent
[ 00160] | o itieless deivigerigpomageetiinen degialigiodrvagedardrte aded gicheek ﬂhen@twnrkt 0

e.nabl € Cglgnﬁfﬁl sfcga%nt%g w(?ljeleggpd-r%ce Er%& i@ﬁl@gﬁlt% ba&lpof?{-fmgmp %IF H}g rte kf t(Q

t.
W rel ess devi e recei ves a ne transm ssion, X- nacgla{/l ty
timer naylljeUpdnam)edlonDﬁlthmlgack k& timeaahd w1r¢lysstdevreer may ircmdwh'erahbmms Rd’éfw ce may

remain in activ nti uo itors I%CCH

net wor k éerﬁlé%j{ﬂqgesst g%m m§1t1 nallt deV| enut}) %frettnﬁf ?r%lgnatl%l vﬁetrv‘('aqrk s bedeV| ce
may cont muesidbvrceﬁraplmnematamtdeﬂﬁaedtl me. [00161] For a wirel ess device
configured to ate i,n a TDM schene void sta |nat|vet|rrefor
cont 1 auous pelDEE"0r B ARl e aEissoRaRaE g e UPE GhE oy

conbi nat iggiy nady HobhBe $rDdacPBONGMAR. Byeratansdiddion. V\Qn&ﬁibﬁbﬁl?e];&lﬁl?@ffdbﬂiﬁg%i/ 047697

00162 Th rx-lpagtivity tiner ot be initiated or UL
[ ] &dltqonally Qe gepenc!en%/ on higher layely Tél P or F'TP transfers. w1tch\{\41g to/from t%e alternate

RAT may take into account the effect on the higher layer protocol. For example transmissions
may be intentionally dropped on one RAT to reduce transmission rate or take into account low
priority data which may not essential for service delivery.

[00148] Additionally, all requests described herein may be limited by a prohibit
timer to avoid frequent requests by wireless devices. More specifically, if a request or indication
may be triggered according to any of the embodiments described herein, the wireless device may
initiate a prohibit timer (e.g. at 312). If a change occurs and another indication may be a trigger
and the prohibit timer may be running, the wireless device may not transmit the request and wait
for the expiration of the timer. Upon the expiration of the timer, if the conditions for the trigger
still hold, the wireless device may send the pending request. Alternatively, if a request may be
triggered while the prohibit timer may be running, the wireless device may cancel the request.

[00149] In another embodiment, the network may enable co-existence of the
interfering RATs via DRX for TDM schemes. In such situations, upon receipt of this
notification or report, the network may perform one or a combination of the following and may
provide information associated therewith to the wireless device, which may be received at 310
and processed at 312.

[00150] For example, one potential solution for solving the in-devices coexistence
(e.g. ICO) issue may be to adopt a Time Division Multiplexing (TDM) scheme which includes

ensuring that transmission of a radio signal does not coincide with reception of another radio
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Transm ssion may be received. Alternatively, this nmay be achi eved by
introducing a new value for drx-lnactivity tinmer set to zero. This inplies
t hat the wonrel2ess7devi ce and network nmay schedul e duri ng@CRiuSed1e@®876dEVI Ce
OnDuration or during other active tine according to triggers other than
drx-Inactivity. [00163] 1 n another enbodinent, the drx-lnactivity tinmer may

be start egnang DTeES thampe phtesinsarapsied ef havag soridud atd udstiduRdgéryds N nunber  of
times. [00164] The drx-InEctivit tinmer -ms}y gl so be started/restarted and
the wi r eFYERUERERY ke TeRYOTK Shaigketsd PadhG VECldeViss 1 ong as the current

el apsed activgotsime i s Omtwagh®ahese rbdnishibns cheswred AdddRling th®he @ MaX
active tine specified). The current el apsed active tine nay gbe cal cul at ed

with respBbedimgnt f@ay pe gtvistoned hyt Riotkr Lrwmolgey 12xds trarsini¢ias frdtesli ti'ons to
active tifiBeve(tBnd (ulddheli&d ]?éfﬁﬂ;) a8 nCOUMERE b@hk L TEROLEW] diht efatdiaeel vy, the

drx-Inactivity timer may also be started/restarted and the wrel ess device
may remaPfidd). acti ve node as long as the current el apsed active time may

not be great efoof fHan (Lﬁe%@wﬁﬁgiﬁfﬁ belldfir BIGhIOH ¥rhidyYerifosTBx act i ve

time specifie rxlnactivit )0166] Alternatively, t rx-Inactivity
ti mer mayhbes the WiTR&las ¢smanitas theiphysicaidowlinkieortol ghanael (BRCOH) bnd parmdsel ssi on

correspo . i I 1 SSI-

C00167] APPRrhReP b PYS y RRE e Bl B BSDRAY o SBAARH ARG, ¢ any
of the subfrai®s53uri ngutimpomint edress folEVRX elay badltei Meive iTivge which bspbnd t o
Pttt i A et R T

subf r ameactwbbiesciddubh@ear] vidieatdss eevigytrifgeid. Daring tho pAciionT inet thagvitchees RXSEH dur i ng
t hose subfranes. | er .solution, the.wirel ess. device ni t.or the
bicert sodty Byt BACHR PRk RSNt S e PR B R e or 1t o
not be sabecih®onddue bgtd fdSiBactiv@BS. sldep) durlnitlicthesioldididfiopportinhie foMDREX €SS

devi ce ma]é n@?fj tor the P ?nd. if schedul ed for UL transmni ssi oql in the
unschedufBeF GHBFREYEYS mpp oreg theviglessdlevice & Saxyn AGHYHEFESK fYqHeatcethe

t ransm SSY P to wake up from an inactive time and transition to Active Time. Some examples are new
DL transmissions, UL grants, pending scheduling requests, random access contention resolution,
and hybrid automatic repeat request (HARQ) retransmissions. In the extreme case where the
Active Time is indefinitely extended, the wireless device may not have the opportunity to go to
sleep and may not be able to coexist with an ISM technology in a TDM scheme. In addition,
regardless of whether the WTRU is monitoring PDCCH or not, the WTRU may receive and
transmit HARQ feedback when such is expected. This means that even if the wireless device
may not be in Active Time, there is still a risk it may receive acknowledgement/negative
acknowledgement (ACK/NACK) on physical HARQ indicator channel (PHICH) and transmit
ACK/NACK on physical uplink control channel (PUCCH).

[00154] One or more solutions described herein may be used for DRX. For
example, in one embodiment, DRX schemes may be used allow the coexistence coordination
across the different RATs. In order for DRX scheme to be used, however, a number of
modifications, enhancements and limitations may need to be modified or included.

[00155] For example, for the purposes of co-existence between different RATS,
when referred to hereafter, scheduled time may correspond to the time in which LTE is allowed
to be scheduled by the network, (e.g. transmitting/receiving) and LTE unscheduled, (or ISM

scheduled) may correspond to the time in which the ISM device may be allocated time to either
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[00168] FI G 6 depict an exanple diagramof DL retransm ssions and DL

f eedback. As shown in FIG 6, the wreless device nay start or restart the
DRX | nactwoizoie/oBisver if DL transm ssion occurs during tireTIUBRBN1I30OMBAUI ed
period, but that the DRX Inactivity Tinmer may be stopped if running when
the wirel ess device may enter the LTE unschedul ed period and that the

W 1 el ess td@wiiG evisayrétddm stiathe DIheorDEXivevaeh LTEmyay BerRisigf infokferefi@ns feSSi on
occurs during the LTE unschedul ed period. WD 2012/021879PCT/ US2011/ 047697
[ 00169] THE Wi rel ess devi ce may al so transition to active node when a HARQ

round trip time14dRTT) thBBs-cAXBhdPSaydRdesit Rt b SchRX tKahiA0S fins SF @B DRIXTEr . TO
limt the active tinme in the wireless device and therefore decrease the

pr obabi | FYSJC gfregRangdy 9 2 sypeniged BT E vpshedaier parieskandile 3c8Y g HRf AlPRYy be
per f or rre@o&é%{)&lds #a @ﬁ@lchecﬁlﬁgﬂﬂ&ﬂoh nl“l@é"m%@ﬁ“eniﬁ@rre dyhdi€ic EQLI@ANE Sshvan timer

may not be started or used. In such an ‘enbodi ment; retransm ssions may be

sent e t Herdiffkient ieghaiegiosn ddiergtizaly.ithecogsiseenganaydeglesignedguehathatéb LBF t he
next aCt 's&%dﬁ@%é?féd c&l?ésﬁ?r{ﬁ% SRBIEBR R IARMAYE), %J%mgb@dn{eegﬁ&zgﬂsglﬁéd%d of data

and t I renent for some services nay ' :

alter nat pueodssebfeamsh dhay be/piarenfiigisidon detetnaiyed mttltrﬁeavm@w/dqb\kcmaqcom to any
transm s n TTI) bundling for DL transm ssions when the
WRU i s %f)@lr g{eh{gﬁs hég&%e&??erﬁlgde [ 00171] Accordi ng to anot her enbodi nent, the
retransm ssi orﬁ)OH?ﬁer melybdnefitsif andhevetlanid ntalgde Wiar the 3§ r@e’\sbh‘edulﬁﬁpermdmba;mr t he

PDCCH Onh% fng Oe etpfFéPthe? 18\{12?,{&?9 tﬁﬁ.@% Igé”Ponagxsi\e}Bet 191 ag\éang%/ g?fr til E non %chg!ﬁu? da | 'oved

LTE sche er| 0 i'Ca e sol ution
i f the LpEisichadil rﬁ;ddlp@em@rbeex@nme@ctMglt]heeLTElma&RXyraﬁad rnarmng ealsﬁmStonﬂer is

poccH f 651 Banaeroerg i KA ia Sabin 1o RE ORI B
moni t or L& non-scheduled period without having on going transmissions interrupted. This is espically
important in the case of fast switching between RATs where the non-scheduled periods are short.

[00158] The embodiments described herein discuss methods to achieve TDM
operation using any of the schemes discussed above. Moreover, for the cases where the DRX
active time and/or onDuration are not related to the scheduled/unscheduled periods in the
WTRU, WTRU behavior while DRX is running and associated patterns are configured are
described.

[00159] Scheduling Requests may also be used to enable co-existence of RATS
and are described herein. For UL LTE ->ISM DL interference- problem only for UL
transmission-Delay transmission. For UL ISM -> LTE DL interference - the WTRU may send
the Scheduling request whenever, however the reception of the PDCCH may be corrupt if sent.

[00160] Inactivity timers may also be used and are described herein to enable co-
existence of RATs. For example, in an embodiment, if the wireless device receives a new UL or
DL transmission, the drx-Inactivity timer may be started. During the inactivity timer, the wireless
device may remain in active mode where it continuously monitors the PDCCH. If the network
schedules the wireless device during this time, the wireless device may continue to remain in
active time.

[00161] For a wireless device configured to operate in a TDM scheme, to avoid
staying in active time for continuous periods of time, the wireless device may perform one or a

combination of the following (e.g. at 312).
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PDCCH according to the DRX period, but once the | SM schedul ed

period/ subfrane starts, the other technology may initiate UL transm ssion.
The net wow® 2beéet870n t he LTE unschedul ed period may det ecwiuseomtio4me! ay t he
retransm ssion or alternatively still schedule the retransm ssion at a high
risk on not properly being decoded in the wireless device. The eNB may

i ncrease the fopasgm ssiTas dielnbabitl kitigr by hdide ilidt@nsiinssic0DKBOMWLNg t hat
interference may be probl em during this peri d'§£00'173 Additionally, if
ACK/ NACK TFaapatsiipp By ﬁ%ﬂfcﬁéedcéﬂf?‘in@%‘iﬁ o iy &Y B 3o81exsOYHBY Y REEaY CH Y E B onous | y

reduce thg dreRREityAdP YA LrS AR, impli&- thdt R WikIRE e \9fe HANSHGHE e ACK/ NACK
slots for which the wirel ess device may have to repeat the feedback, if

requi r ed SESAHG BMENEOVES§SEH PRTGFIRVCEINIF dwdty QRS pfey einerperarding HstEigedtl ed
period. Vhkempf &&lpgkivity.t he wirel ess device may use the ACK/ NACK repetition
as configured by higher |ayers during the schedul ed period but if the

ACK/ NACK r epetd0i$3dn nmayn prothsy empedippmothe fie-lgediaty fimgr pat bodartedgad  subf rame

and may i i m i rel ess device may be
al | oned ?‘%taﬁg‘gg)gg%geﬁ%ﬁﬁg%fwgﬁé gﬁrgﬂ%ﬂggre%f:}ﬁe\g{lns in order to fit the

Schedul ed per i088641nt er Vb drxAlnpativia timgemyy alshlee sirfedreststed end the wiralgssuse onl y

singl e AGK/. . I I, - CK
repetiti (E)i%r? 1%@%@3@@%@%5%@ ?Sotﬁ‘g.p‘ﬁ%ﬂ gfgpﬁa(?{lé&lg?f}?lg?ﬂle&%ﬁ?@qéégdevi ce
may del ayTERehcA@ikd NbeK (drarmaxtretiveetehe spebifidd)l €l quenentadhpagiichesvd fithe mggb¢ he
repetitiaq s _configur hj r Layers.. The network. .may signal to the
i el ess e0ReE Vb REERaRir Bdho R Qe R B BB e o e
when WIR(E.gent te statthh@OnDudevi)ce i nt er f erence avoi dance node. [00174] UL

f eedback (A ) and . UL retransm ssions may als e used as descri bed
hor et n t o onalUTh. o RSB TRY 70 2008 PR LT ar i Yhon

t he WIRUwiRRE de ke A/ MAGIKiH dcae thb® Resiyk khe(@ront c@bsedkOdive tpioaessR@ et he
ACK/ NACK §e.a}. aE 31213, ?e,ﬁg retransmts the WIRU dat.a, one. or a conbination
of the f8IFEWAY It 1Bt IHdimPe rsBEC VDY 7P ECHNF FiEr SRS TifdvidEs LTE nay
only senthgd@tig)at sub-frame n when it knows it may have tinme to receive the
f eedback and U (?rant, (Ifor adaptive HARQ), at sub-frane n+4 in the sane

LTE Schedul edl98&tGlod orlieradvely iy Ex et GEHERR e Bsstertedirestredif Hay abe

speci fi edihas of RVIOWS: UL @anstHRidn  BABspBndsitd of HRripshvales 1dexh&RiddmYy be in a
LTE Schedul ed period at sub-frame n+4, the wrel ess device may send dat a.
For exanppesmiisipicase the LTE schedul ed period corresponds to the On

Cur ¢ on e e ARLESR o RN IRy SASSly O Pt
[ 00177] Asddradicnduning thiwiexesypkecE st framcorreshend tenhsehgdutedtsubfirammesntes 4 sub-

determined by the configured pattern), the wireless device may not perform any UL

transmissions during those subframes. The wireless device may further stop monitoring the

PDCCH during those subframes. In another solution, the wireless device may monitor the

PDCCH according to the normal DRX procedures but may rely on the network to not be

scheduled during those times. In a third solution, the wireless device may monitor the PDCCH

and if scheduled for UL transmission in the unscheduled subframes, the wireless device may not

perform the UL transmission.

[00168] FIG. 6 depict an example diagram of DL retransmissions and DL

feedback. As shown in FIG. 6, the wireless device may start or restart the DRX Inactivity Timer

if DL transmission occurs during the LTE scheduled period, but that the DRX Inactivity Timer

may be stopped if running when the wireless device may enter the LTE unscheduled period and

that the wireless device may not start the DRX Inactivity Timer if DL transmission occurs during

the LTE unscheduled period.
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frames after |last LTE-schedul ed period to ensure the ACK/ NACK may be
properly received. [00178] In case of a NACK, the wirel ess device
may del aywohelzets7ansm ssion to the next LTE schedul ed pemriusdoiifo4mé@Tessary.
The wirel ess device may al so indicate the HARQ process ID to the network on
PUCCH in the sanme sub-franme it is sending the retransm ssion so that the
network may appogilat e trihe wileksaiRsitt SRl @Ro transtiddad hétid hdide WA HARCESS.

[ 00179] Al ternati vel if the retransm ssion cannot be carried out within
fhe act i veung 3pRmBE (R TR timek-cqiten e S FUVF BRanyIHE QR tedred 8 ligeiPe#tivgy 1 ush

t he HARQtipiQf 88 Svircless devick QR 81eMré 8échatd e bdobalill® otkilir&k &BS oFLVIraEndIRY
mai ntain the data in the HARQ proce may not transmt the data if the

, SS
r et r ans mPE$F SlopingmpchanesopiRdsP-8etdf 2k he wi ndow and for every time the

wirel ess devigg gy noty b dRsUlithent, (B BtradshssRMRIAMRY G USBRONESusE® @N
unschedul ed subfrane), the wreless device may still continue to increnent

t he HARQswchtap sAbadigsiiprptremitsens g1y bapant oithsedurpigyky ergping gt pgaedieeer s
that are NS SS| ' r

ot r ansmCaaREREH Jr o KLl Fron Tl Bl Qe bime M TR GTHIRAIREOBE ) | he
HARQ buf fed tha Q¢S déwivament tféresona servicfO0ay8uyt Ad dict. ks rakltgmative, to keoid TI bundl i ng

aut onomoey VSR Rl U b R BRI ik W IT TR BEEIEERL e o
occur outmsnsdessidne whHEthSAViERIU issxpepeng mdsch MOM182] A Schedul i ng Request (SR
Ry 2150, 00 VAR, SSIRRE IR LPRRE &R G1ERs R BT €1

and the wireless device may monitor the PDCCH only if the active mode corresponds to or

overlaps with the allowed LTE scheduled period or max LTE period. More specifically, in one

solution if the LTE scheduled period expires while the DRX retransmission timer is running, the

wireless device may stop the timer and no longer monitor the PDCCH.

[00172] Alternatively, in a second solution the WTRU may still monitor the

PDCCH according to the DRX period, but once the ISM scheduled period/subframe starts, the

other technology may initiate UL transmission. The network based on the LTE unscheduled

period may determine to delay the retransmission or alternatively still schedule the

retransmission at a high risk on not properly being decoded in the wireless device. The eNB may

increase the transmission reliability of the retransmission knowing that interference may be a

problem during this period.

[00173] Additionally, if ACK/NACK repetition may be configured, the wireless

device may autonomously reduce the repetition bundle size, i.c. the number of consecutive

ACK/NACK slots for which the wireless device may have to repeat the feedback, if required to

avoid overlapping PUCCH transmissions with its unscheduled period. More precisely, the

wireless device may use the ACK/NACK repetition as configured by higher layers during the

scheduled period but if the ACK/NACK repetition may be overlapping the scheduled period

final subframe and may be supposed to go beyond this limit, the wireless device may be allowed

to reduce the ACK/NACK number of repetitions in order to fit the Scheduled period interval.

Alternatively, the wireless device may use only single ACK/NACK on PUCCH outside the

scheduled periods and use ACK/NACK repetition inside the Scheduled periods. Alternatively,

the wireless device may delay the ACK/NACK for the next scheduled period and still use the

repetition as configured by higher layers. The network may signal to the wireless device these
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the SR may be transmtted in the first avail abl e assi gned PUCCH resour ce.
Once transmtted, the wireless device may nove to active tinme and

cont i nuousDyoreamig7er the PDCCH until it receives a granPCfasgo11as76310). |f
the wirel ess device may not receive an UL grant before the wrel ess
device's next SR opportunity and if sr-prohibitTimer is not running, the
wi r el ess wwieviffeRnRyKSendK acpemonsderation) kB dds Mhcp VTR Uenichehciaakiist i ng
technol ogy with recepti on opportunities, where no UL transm ssion

i nt er f er SYCHGETENGC PidadEs BAIDE t he ot her technol ogy, the transm ssion of the

SR may be perfoprymd aceqr fbdb@elt QIR AXK )AL & c@dnshlSiohOnb PN I Jsbd &S -
[00184] For exanple, if the SR may be triggered and the first PUCCH resource

occurs dG?ﬁcﬁgedé}?rq%@@?ﬁm%C‘b@iﬂt‘é‘ﬂ‘ePFIR{\% wi rel ess device, (e.g. during an

OnDurati on ordyfging a"ro%%&i\ﬁﬂel{?&éﬂc@qfh@&ﬁl@wm rdRiveNREKINAEY ffdni®E) . the
SR may not be transmtte The wirel ess device may send the SR in the next

oppor t unietyotkae. M P pissees thoAGKPUECK (p-896 A FDeandngtransitethe WERY dateur i ng
the wireless AeWibhfitish &Ghd %‘ﬁo&ln eﬂ{ QP}%%!: fise0 PUCCH resources may be

avai | abl e during active or times, the wirel ess device may
initiate a ral®ém] acceérshec&mye qﬁwwe@ﬁﬂenﬁb@niyrﬁem* fata hieubrdiame nkvheh st no valid

LT SSRULGE RO LA PRI A K e TR
period, tihame 8R4 mefie sroite IBEE $ehadded pdried or ihhadfutmra IeTléSGheddvd p@lod’a?hlsmayibet he SR
0 TS RARCTOH 3o D LROERIEa 0 SRS T Bl ey
send t hes@Rfrarfic hirhie tHBU@faféss esdatrmey wmd des poncambiz, @icateahe DN safcdWMRU s
active t ng?odocrorrlésygn Li&nelguljg‘uon period, the wireless device may have to check that On

Duration timer may be running at sub-frame n+4 before sending UL data.

[00177] According to an example embodiment, the ISM may not transmit 4 sub-
frames after last LTE-scheduled period to ensure the ACK/NACK may be properly received.

[00178] In case of a NACK, the wireless device may delay the retransmission to
the next LTE scheduled period if necessary. The wireless device may also indicate the HARQ
process ID to the network on PUCCH in the same sub-frame it is sending the retransmission so
that the network may associate the retransmission to a particular HARQ process.

[00179] Alternatively, if the retransmission cannot be carried out within the active
time or the LTE scheduled period, the wireless device may flush the HARQ process.

[00180] Alternatively, the wireless device may maintain the data in the HARQ
process, may not transmit the data if the retransmission time occurs outside of the window and
for every time the wireless device may not transmit, (e.g. the subframe corresponds to an
unscheduled subframe), the wireless device may still continue to increment the HARQ
retransmission counter and any other physical layer parameters that are changed for every
retransmission. If the maximum number of retransmission is reached during the inactive time,
the WTRU may flush the HARQ buffer and discard the data.

[00181] Additionally, if the TTI bundling has been configured for uplink
transmissions, the WTRU may reduce autonomously the TTI BUNDLE SIZE if some of the
sub-frames from the bundle occur outside the LTE Scheduled periods.

[00182] A Scheduling Request (SR) may also be used as described herein to enable

co-existence of RATs, which can be shown in FIG. 7. For example, when an SR may triggered,
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[ 00188] Al ternatively, the eNB may ensure that the PUCCH resource
assignnents are aligned with WIRUs active tine or LTE scheduled tine.

[ 00189] AcwiDt2brirld79, i n anot her enbodi ment, the eNB mayPcorUdSeguine’édhe WIRU
Wi th Sem -persistent scheduling (SPS) for the UL. The SPS periodicity may
correspond to the wireless device's active tine or to the LTE schedul ed

tinme. [ O@GLHR MEEe frdhemBiRd e fiav Bvaneifn adsiaabE PUCTCE 00! Ohifttrdneomitiae, above
rules or according.to the existing rules, the w rel-esilpdevi ce may have to

transiti G YIS X ayFROYCedo getiva fims £y coptiguensly st e y Divbat v I he PDCCH

to recei yQeRbk A%raﬁr(égia-t 3 HPVWBMBE wirblOssQRIBSIHE Bad RéttredeRR aPPE it hafdsthssi on may
be correct,lf/ received by the wireless device and no ISMinterference may
op

corrupt tHElpeexises Haxt PETtuty A8 AHiSHRIODEH T Hper ot fuminguiha iy ingless dswice
per f or meghay send a neWl $40191] Once the SR nay be transmitted, the wireless
device may continue to stay inactive, (if it was inactive), until the WRU
is in active ORBlor urbiprovideethe TExSEMEBEEHnEH aith GeFepicrapgortupiiees. oNBI¢ s al so

awar e that (f1he, ﬁy& 1 dnferfels [ e & ggfnpn)é i it @i ng
t he PDCCHBéJ?“t erny}lgse trngéﬁgﬁsg&g%g%&g &lgagtﬁetntl ei‘cﬁFePCqL E séﬁe%ﬁ%godma?ncf}% on
dur at i onniag bapeifarmed Riogrdig te lower amotewéthglfellafingiuidy. a behavi or.

[00192] Al ternghivel . e, uibel 695 deloB By 0PYR honAFh MegIRdG Le- 0. at

312), the IS evice may C I hue ransm-ssi on, may ensure
t hat no ocduks diriopsn gRctive poyodsioigduirélery detiee, . ¢ digissandenvdwaticohor idmgng dwe  LTE
Schedul ed or Owd)a%rati on_per. i ransm The sane rule

oy ol so RpPy o bR SRal: B sk R} bR IR wip R B0
may send the SR in the next opportunity that corresponds to a PUCCH resource that is available
during the wireless device’s active time.

[00185] If no PUCCH resources may be available during active or LTE scheduled
times, the wireless device may initiate a random access (RA) procedure to inform the network
that no valid PUCCH resources are available.

[00186] Alternatively, if the SR may be triggered and the first PUCCH resource
occurs during LTE unscheduled period, the SR may not be transmitted. The wireless device may
send the SR in the next opportunity that corresponds to a PUCCH resource that is available
during the LTE scheduled period.

[00187] The wireless device may send the SR if the PUCCH resource corresponds
to cither one of WTRU s active time or LTE scheduled period.

[00188] Alternatively, the eNB may ensure that the PUCCH resource assignments
are aligned with WTRUs active time or LTE scheduled time.

[00189] Additionally, in another embodiment, the eNB may configure the WTRU
with Semi-persistent scheduling (SPS) for the UL. The SPS periodicity may correspond to the
wireless device’s active time or to the LTE scheduled time.

[00190] Once the SR may have been transmitted according to the above rules or
according to the existing rules, the wireless device may have to transition to active time (e.g. at
312) and continuously monitor the PDCCH to receive an UL grant. However, to ensure that the
PDCCH transmission may be correctly received by the wireless device and no ISM interference
may corrupt the reception, one or a combination of the following may be performed.

[00191] Once the SR may be transmitted, the wireless device may continue to stay

inactive, (if it was inactive), until the WTRU is in active time or until the LTE Scheduled period
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[00193]If the wireless device may not initiate a SR or RACH according to

t he procedures described herein, sone rules nmay be configured or predefined
in the wwel2zep#2dsy9i ce for which type of data transm ssiPom/ush@ 1Tt €SS
devi ce may wake during an inactive period or unschedul ed subframe to
transmt a SR or a RACH preanble. Mre specifically, the network may

co% i gur etafth) er%a&'\msl 1% ﬂ?c?lﬁkﬁe tpt thow TRendh lﬂgddil'&ieaoé)d’ldltéhcé ﬁfod@ﬂﬁy adt ba |

conbi nation_of the follown a particular ica nn riorit alist
of Logi ca}on@fawﬁg PIB??HﬁﬂFW‘ggtraI&H}ﬁSWi“ ﬁ%‘ﬂ% it %L %ﬁ%ﬂ & M%Pmdyrag?n Cif
the Logi galctitd1anaes sifs @h ekamflO61 i £ Betlatigr. Wi r el ess deVl ce has data to
transmt is above this mninmum the WIRU is allowed to wake up

particul ar Lo@OtR] Chadriematyduphe wirdeyidedse %@iﬁ@wlaﬁevmquﬁ(e&ar?‘s?t) of

Logi cal %quledevicg%gf'cgﬁtﬁﬁe U@rlgmﬁmw BRI ML 08B ?léﬁs%tre oo RRich Scléhlar
access class. In the | ater case, i f he access class bel ongs to a |g

prioritybxedheduing|theswireless dpviepsdusing éﬁé{@éﬁf@?dlé% qr Ony Peraggnrpsriedssegevi ce may
wake up %an{l{sglg%%% ). PR ga%ge%fé' 19fa ng%ﬂ acggnalué 8R- ondd RS &-fr¥i6E Of

traffic supers e potentl al gene ing interference to the other
t echnol ogiyuer &pirther nore, the ISM transm ssions may be suspended if the

transm ssion ¥9§3nt er fIFﬁl@wWel%% c!&flcé'g‘g}g ElﬁtclglPLlle%%R ([r L&oﬁﬂ% 8%6ACCGSS

Procedure may a be used as descri elrn to enable co- stenhce of
RATs. Fo proex@mq:sldescrlbéd herma,mdmmrlacscma.ssbqocronﬁgded @ pmgeﬁimi ih theggeriad devtidve
W rel ess de p dom access resource

(ranbe: aAdHaty P b AR Tt B SRR R P R kR B G RT ot Ecn < he
pr eanbl euﬂmyech&-dtsnm’mmtbtneﬁhmﬁ :h&R‘MﬁRlA@%Bprdﬁﬂdl@M(braypebﬂicﬁlt}qmerrﬁdvdrb be in
active tine for W Nng scenari 0s: Random
Aotose RIS SRR TR B0 eyt tovturploise GOy BB PRl b o s
been 3 ent)llowdig: E@ﬁﬂtlbulﬁﬂlﬁbg\idal' @mamﬁafpﬁemyg:ehgt@@ ebyes Cﬂb.nn'éflﬁﬁc@iﬁlaﬁ Atmiwinium

RA-radi o_net orary I.dentifie RNTI 2 ter th nsm ssi on
of Msg3 shped el pRaTh el gaedw%ﬁl a%’é prlgmw ‘PFnWIHé‘ th, yigles éi‘ﬁ?ﬁ

recei veddat@ko @a@l@ﬁlﬁng A530e ThRSAI R IhWIRATE ancswerde@way@@b a particular LJGQAL95] | f
UL transnission causes interference to the other technol ogy and if the

conf i gur E42HK1/ST8R] 2 Remal Cromagiglentipg 6&%95 LogicpliChapeel fdegttigr e N4 bre

cor r esponggict Féq\ﬂ‘ésf?o'r@%%ﬁﬁw afe@es§clla@aﬁltthé/ﬁteansasmﬁheIa&%m%k 8oddsMa nRRE Or
nore of the follow ng may be perforned. 012/ 021879PCT/ US 011/0 7697

[ 00196] THEOTHY aeget dastrepyclins agemasasacyuatli the Wﬁeleﬁék@tmpmwak@wﬁé@ggehm may
overlap Wty a\Mlés%'o?ﬁl% 1688 Huee ﬁle%&ké@éhhﬂi‘és Ofréeléih%tkﬁﬁﬁm %fég @Iﬁ{el . The eNB

may ensure t 3 grant 1s prov according to the LT | ed or
active pelmrfﬁﬂenq: wmwt}lﬁddqhmpl@gjal Furtheumyoe the I8Nsmnswissinoppobe wepangedof t he

preambl e 4or, | Hﬁﬁg’mor{ﬁﬁr Wd-less, BeY eS8 e Ipotl fy the other technol ogy

regardl ng t e upcom transm ssi on an e W rel ess device my transmt
the data r egaﬁ()ﬂllfé@s of ARatdomrAdctss Pveelhap siapialsh be hed ag désvgbedhesahtedul ed
peri ods. enable co-existence of RATs. For example, if a random access procedure may be triggered, the
wireless device may transmit a preamble during the random access resource frames and sub-
frames allowed by the configured prachConfiglndex. Once the preamble may be transmitted, the
wireless device may be required to be in active time and monitor the PDCCH for the following
scenarios: 1) Random Access Response Window, (which starts 3 sub-frames after RA preamble
has been sent), or until the wireless device receives DL assignment with RA-radio network
temporary identifier (RNTI); and 2) after the transmission of Msg3 while Contention Resolution
Timer is running, an UL grant is received, or contention resolution message is received.

[00195] If UL transmission causes interference to the other technology and if the

configured physical RACH (PRACH) resource or if the Msg3 grant time corresponds to wireless

device’s inactive or LTE unscheduled time, one or more of the following may be performed.
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[ 00198] For the downlink reception of the RAR and of Msg4, the wrel ess
device may performthe one or nore of the following (e.g. at 312). The

Wi rel ess woevora2nmery nonitor the PDCCH if the random acces3s/useoidowrebal | s
under the wirel ess device's active or schedul ed period. The wi rel ess device
may stop nonitoring the PDCCH at the end of the RAR w ndow or schedul ed

(act:ve) geripblﬁgr ifTaeB&BnﬁﬁymbemHEEﬁkMﬁﬂ)meb&&b&&kﬁﬂﬂhﬁﬁﬁﬂ&hhﬁy t he
w rel ess device may nonitor the PDCCH on| e. contention resol ution
Ui fal PETRAGH IRSYRRESS Y VS Bl Sopag @Ep piefi B NErRey g thy st op

noni t or i Nget BRnFl u@&a&ﬁﬂh@ﬁﬂt&iﬂt@&$&ﬁﬂ&ﬁﬂh&ﬁ@;ﬁﬁ&9'Utlon timer or
schedul ed (active) period (or if a nsg4 nmay be recelved) 00200] Lf the RAR

wi ndow fal I's WAHMIn t heétddijigatlyy Bpagrtragraisetonperurifyrad theriea LRSgARE may be

nodi fi edyguel dHRE n{aSI nbf g%ﬁ@@tﬁ&%eﬁlﬂﬁoﬁﬁfeédrﬁﬁé t&%%ﬁlﬁgkrﬁﬁsﬁssm%ﬁ@tﬂehe RAR
w ndow starts according rocedure rules and schedul ed/active tine. In

order fomirelges deNiBe Mgy BRIt ﬂhaﬂat@ Feaidiosepfaxhethes i joperlapgyith heagiveire of
rece|V|n&ﬂgﬁg Bghedul ed tine and that the RAR wi ndow may be noved, the
source eNB has to provide the in-device information and pattern at the time
of handover pi0@pdtlat i ofior fhidewslatkuedephonwiithsRaBlahd pf Magddédivamicstidqyicsanbl e

may have e t N Uis in
an in- de\?ﬁgggﬁfﬁ R gl?ee%(géoqe Bﬂge @me Rgﬁ%ﬁlﬁ ?ngﬁwgﬁeera ?lg\r?z[é}m th a
guar ant eéd HD{A(cH ﬁfvthae rtanatmn amyssahsdwbkllum&idr ths wuieb&rdebed’s letiveion s¢hedwderh bl e

co- eX|stenc exa eve h a gquarant eed
hact 1 ve e ey g s 9 Rh SucalPihatiY pHOCBR TR PR By PuseRt
EUrationsamdMay@hmw)@xﬁﬂXbmmngmhﬁﬂwM£ﬁuﬁmﬂ)unscheduled peri od

configuration §hone ex od| t he duration_qf heduyl ed or

e haaur e T ol Shone, R TR TR Rssice e bt Bop PLGE ATt HE wit ch

the w reb@ﬁﬁltﬁﬁ‘{éssl@tlﬂiﬁt)(msfdllk hndbet}aIWDmed atvee kéHRauTed fiods Uak \@FMI mayd
accordi ng

pr ocedur es, DC&E ntinuously and conti nuyo

to the dffp é}oéﬁ?r“@& ?P%F@t il P‘ic‘gﬁ‘é‘?“éen“ﬂ% reselgtin HRCref €§§1 é@ d{(?Ctl‘iehe
durati ongefd (ecinedubeshapnerddas&hedul ed periods nmay vary and nay be
dependent on the scenari o and co- eX|st|n$>technoIo y requirenments.

2012/ 021879PCPPE¥I01 1/ dithe BAR windep fallswethirthe Bagtiyve Ohensahsdpist ﬁﬁ@cﬁh@B@IRed
durat i on yiRNwiRayW&hodifi&t Geh @4 it RYtarted the earliest opportunities where the RAR window

starts according to RA procedure rules and scheduled/active time. In order for the eNB to know
that the wireless device may be capable of receiving during scheduled time and that the RAR
window may be moved, the source eNB has to provide the in-device information and pattern at
the time of handover preparation. This solution works well if a dedicated preamble may have
been allocated to the WTRU and the eNB knows that this WTRU is in an in-device interference
mode of operation.

[00201] DRX operation with a guaranteed inactive time may also be used as
described herein to enable co-existence of RATs. For example, one way to achieve DRX with a
guaranteed inactive time may be to have, in addition to, DRX configured with On Duration and
cycle, a maximum scheduled and unscheduled period configuration. In one example
embodiment, the duration of scheduled or unscheduled time may be larger than the On Duration
period, during which the wireless device may still be allowed to perform the usual DRX
procedures, i.e. monitor PDCCH discontinuously and continuously according to the different
DRX timers and triggers. As shown in FIGs. 9-12, the durations of scheduled and unscheduled
periods may vary and may be dependent on the scenario and co-existing technology

requirements.
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unschedul ed tine), the wirel ess device may stop nonitoring the DL and
provide the I1SMthe opportunity to transmt. Alternatively, during the
unschedul w0 2peva2e8¥8, the wirel ess device may still wakePap/usaoitogréphe On
Duration periods but may not be allowed to extend the Active Tinme beyond
the On Duration period and may inplement any of the above descri bed

plr ocedur es forooz(?]m di ffffmenérd@rrcb g@eﬁﬁlrdmﬁisfllgdﬁle&dtﬁtﬁnuﬁ@meﬁiuﬂ eegg ﬂ&lﬁﬂg)dh
Alternative the wrel ess evli ce nma sti nmonitor the P urlng t he
LTE unscﬁeﬁhfrde&daeﬁ)d ngesa%Ylﬁ@mﬁbstemeowngme& aig} groyigle § AytMithlg i's

det ect ed oppbriuhiRy B¥kakdink MatertaBI) /R SnMhe UhRASTIRIPABS, the Xidlesddeviceamback or
UL data), .in the subfrane corresponggbrlg to LTE unschedul ed period, the

wi r el ess Sdbvrlcening e Qn Rwatien pesig ABY eotthisellpprsin exiend the ActixmEimessi ons
are schedwad 1R BeraftFddod bREmYV B&ﬁléméﬁt 5 tN@abe@déQérméab?oced{e& fhhough

there is arisk of interference fromthe a risk of ‘incorrectly

recei vi n@letqilfeer@r&tt%ge{smz%]hprIvTﬁnlnthB@di?CH@ﬁlpd éheﬁatafehyothIeiﬁsmlca|maaw t he
networ k Et‘gl Bbhitdr tl&qfﬁ(‘:@[‘f? i g(}ﬁ }fngﬁggé’&lédﬁleﬁfb%&ds%c@éﬁhg{d tﬂ@D??(’ I'ui%gsouﬁ?

optim ze battery savin e received still
provi des aeﬁbtngh deteeted i the P?CéZHdh@ipwmmmHLttlym&rmsme(d4gl gL I.ﬁt_edblwg)r Uﬂrat

ext ends gg@é e #lE @gaB‘é cggré ghdri) 5 ¢x u[ng)c%%ﬁécﬁl &R%Q@\Q%{}@ss %nwg@(l%g }10% case

where th perlo I"ar atron period but
smal | er trhmmmdndlm)e tchyBDéJCaInﬁ‘ Dﬂnearerr@momarammdulp@on hd $DONIHy thec® TR Udur i ng

Schedul ed er| od 05 Fl G shows. re th hedul ed
Durati on™% d cﬁ‘ng 019 8 nth%uﬁ%ﬁlear%af%k mgé{afn‘gﬁcet ﬁomﬁﬁw 15n wher e

the w reIimsmmilevwe&mmﬁdmi noni t or PDCCH during the unschedul ed peri ods.
[ 00206] FI G exanpl e case where. the S ration and
Unschedul ed D@Pg&?on a a1 SPRAdMENSHOT HE0 I HeR maAy g’ﬁ JRHEF L ¥ille wirel ess

dﬁVi ce rrﬁy%ﬂglafu thOW TRRGEHh el @@Dhﬁﬁ%%‘eriadﬁ @tdpﬁmzeeau@dlszaivg%q%whﬁ@ydw Ih ng
t he unschedu 1t shows t he
exanpl e é%gee%&e%lﬁbﬁgtéﬂaam% s%glahe@h@mn 813%%3% Brickanle Rl ¢4t n 2 DRX

cycl e. | fabé@ndd Bast iR©OIDRKakGIcBody be smaller than the periodici ty of the
configured pattern, however, in another exanple, the DRX cycle may

larger. [00208030%8 LTEFEGHbdgrean ffempéfcpa@mhprmﬁépwaleﬁe?r@dnﬂw lbreerden ned

as the than the On Duration period but smaller than the DRX cycle and where On Duration periods
only occur during Scheduled periods.

[00205] FIG. 10 shows an example case where the Scheduled Duration and
Unscheduled Duration are larger than the DRX cycle and where the wireless device may not
monitor PDCCH during the unscheduled periods.

[00206] FIG. 11 shows an example case where the Scheduled Duration and
Unscheduled Duration are larger than the DRX cycle and where the wireless device may monitor
PDCCH during the On Duration periods occurring during the unscheduled periods.

[00207] Additionally, FIG. 12 shows the example case where the scheduled and
unscheduled duration vary within a DRX cycle. In FIG. 12, the DRX cycle may be smaller than
the periodicity of the configured pattern, however, in another example, the DRX cycle may be
larger.

[00208] The LTE Scheduled period when referred herein may be defined as the
time in which LTE may transmit/receive data without being interfered. In LTE unscheduled
periods, the subframes or TTIs may be reserved or configured in advance to be used by the other
technology. During these subframes, any DL transmission over LTE may not be correctly

received and any UL transmission may interfere with reception over the other technology (given
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time in which LTE may transmt/receive data wthout being interfered. In

LTE unschedul ed periods, the subframes or TTls nmay be reserved or

conf i gur edoi2n12zdvernce to be used by the ot her technol ogpCTMseéng4tehese

subframes, any DL transm ssion over LTE may not be correctly received and

any UL transmission may interfere with reception over the other technol ogy

(given tHeeradt dtit the Retediilbeofsigd @bkt t@hn @ gyt Reuntss ik tHoechibahgyar@ssdi®isot hat

t hose subfr reserved faor the other technol ogy ])@ As descri bed above,
& - ey tsdheita

a LTE scH¥ oot edcied eheve #hVE Srheiedunge piisen Pay Belugn t i mer

and a cygtdulhenr-geh el 8 aldyeRt Waeh Sdne®IlcdBratish Tlmafun(a{@be ful@inthel ess
device may foll ow the usual tl_lgrocedures and noni tor sconti nuously

PDCCH. Ovdislescdraisemsy folamathe Bivalip R presepipeand mapgopdiscopirugdeyPEEHmay ™ st op
noni t or i e LRGN udRort T)in§¥ E6Rred, Shcdwirddss ddvide mﬁl stt@if ﬂﬂ@ﬁﬂo\ﬁﬁ!g ypoe,ddhe

Schedul ed Duration Tinmer not be runnin t he Duration Tinmer may
be runni Bgto sl¢ee (QR. raéﬁb@sAH@%ttYéerYﬁVn thsrich lqd@lrpmfﬁqﬂe@@’rmﬁ howghinghi s may

be descr igheg, bﬂ[dugal{tlt%ﬁ ;mrm%aty' i N RIS C ARG HINGS Q/M%S%QP?Q@HO%W n may

take a nore ex m I'n ‘case no tiners nay i ned
[ 00209] Aﬁwgldthﬁgnaydoeohecr@ﬁtmdﬁmmmﬁ‘ a timeo e TH jchreduledambéhedulébpattesnangl e

Unschedul, r to configure the period
of inacti {%? f&{_pﬁ?%t% lélr“ﬁ | Vel no,dt%érpﬁi lngg{ng&be defined for LTE

unschedul ed, H)ﬁéiOQHTE umscdfrdnhglt@dla esnb@éﬁnemedncaherttlher pellddddr éxamplei ch LTE
schedul ed. ti runn| n h ar.e reserved. for the other
¢ eonnol oy Bt Byfin GRS lohBEin bl sl Pl bR % LRSS REa Do ot 1 on
may be caofEil gleradively, hdhémeaahaydrekdefiddd for DBE uwehgduletd handWiTEalnedsdaledisce LTE
may i ndi e .or suggest val t network after co ination with I SM
T of nefotEdan R 800 R Bie wBr RS a  osr b el da MDA Tl 1 ol
of On Duidtivedifor &iadthck tedBvl@r r espond to a value that is |larger to On
Duration and sh er than the cIe Al ternati vel the LTE

schedul ed/uns@ﬁggﬁl ed J@ew@uw@w e eé‘s‘%‘B?f&PntaBdHﬁ‘éChgi‘Héd%V&ﬁl%“B%Y‘Eﬂ?x as a
cycl e cogbifgfeathy itndRRen ekdmatiofly DRwirblessavide Lmttrﬂaphm@ie @@%%Md es.
Additionally, the subframe offset to determne the tine in whi the LTE

schedul edplueide Hsagtvedk piésricoerdingaqsy with i ansieothas dechugleeya Altopprtivey.ddy subf r ame
of fset predeid Rede %ﬁ%@"a nfudiid W@ﬁu@ﬁoﬂ h&dq H%aWBKes'p&%ﬂa%WQRl@ttﬂay 1sq;rFQRX

The enbodi nents descii bed herein may al so be applicabl e i ndependent

DRX. [ 0021@} Prragipne anhhorerieantthe PR cyelhetitdreadivelnstbn &db |S@l&d¥iaqvv@ﬁhpd@u@§cr i bed
herein cl@ﬁn)%@&g: QMo B Sanit &RIER DROEVL & BydiSc B ﬁ&@ﬂ{d%nh&ﬂ&%fﬁm ce

coexi stence | ences avoi dance node. or exa , I'n ohe SO ut i on
duri ng theasms@lheld@f@Bchlesd\dd(tfooallyeﬁampbfeanwm‘ﬁeec detdumirgthPmatin whiclli mer

S O WS RSN O hE BB AR P el Oll SIBRENEAY B8y bhGEe ™Y

not be any I've ve time If
confi gur ecb,defﬁredgnd/dwonﬁglrbd]'ﬁf thnsctheduhégbendendy es DREevileembaginlpatsi nacti ve or

inidle tine anot her, so durjng t schedul ed period the
wrel essdﬁ%rl%edhe%n e 3 li)e a\%)gcatb% IB%epg Pe’ %@Pl&gg t he onDurati on, however
t he addi ti onajooerijgger $n b mﬂodmmbehe\/mh@mesmnstﬁvdum fagerndveribal leedin ve ti me

may not be ay%g Bée‘dcwahen ?he w1¥£ss28c}\f%c/eols? go%%%lﬁ)rq/ml'{ﬁzd%\%%é 000Aé>7<16s‘%zce interferences
avoidance mode. For example, in one solution during the unscheduled period, (for example
when Scheduled Duration Timer is not running or during the subframes used for ISM
scheduling), there may not be any Active Time for DRX or no active time if no DRX may be
configured, (e.g. during LTE unscheduled wireless device may be inactive or in idle time). In
another solution, during the unscheduled period the wireless device may be allowed to be active
during the onDuration, however the additional triggers to allow the wireless device to move to

active time may not be applicable.
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[00212] |
be mai nt
Dur ati on

have to
achi eved
i nst ance
LTE may

n anot her exanpl e enbodi nent, where a schedul ed duration tiner
ained, the wireless device may start or restart the Schedul ed

may

worzer2/2mfer one or nore of the foll ow ng condi PCOMES201100B93] The
network may indicate to the wireless device that the wirel ess device may
start working in in-device interference avoi dance node. This may be

by i mpberent i ngadthirevkMMe &ibddEamt, Wilerded @RI daRfivRbther he)f be

call.ed an I.CO MAC. CE or RRC signaling. [00214] The wirel ess device

Heuytpiprdy B pvirefesydeyice gnay §lakios fesipftihe Sehequdsd Pwettiol iy undgheicer 1)

Wi r el ess nflpybar: follwiiBYoklBiast the | SMtechnology is activated and/or 2)

the | SM
t echnol o
determn

timer ma

may expi
Dur ati on
be stopp
Dur ati on

technologﬁ may coordinate with LTE so that LTE knows the | SM
gy mal03bdn st die nefperanpnigdicyte s piplessleiriss takthgaiieless deyige

y be started.h%g ,
treplpmenging jamey MG GRa(Geontielddementomaeafyfpeinstoprs salladan SefddaCed

i § started/restarted, the Unschedul ed Durati on Ti mer
ECEJIF;RRI’ un%rllaﬁgg'[OOZN] The wirel ess device may stop the Schedul ed

Ti mrel002Hder t Hée wireless device LTE may also detect it has to coexist with an ISM
technology, where 1) wireless device LTE may detect the ISM technology is activated and/or 2)
the ISM technology may coordinate with LTE so that LTE knows the ISM technology may soon
start operating.

[00215] The wireless device may determine that according to the cycle and
subframe offset the LTE scheduled timer may be started.

[00216] Additionally, the Unscheduled Duration Timer may expire if a timer may
maintained. For example, when the Scheduled Duration Timer may be started/restarted, the
Unscheduled Duration Timer may be stopped if running.

[00217] The wireless device may stop the Scheduled Duration Timer under the
following conditions. For example, the wireless device may stop the Scheduled Duration Timer,
if the network may indicate to the WTRU that it may stop working in in-device interference
avoidance mode. This may be achieved by implementing a new MAC CE (Control Element)
command.

[00218] Additionally, the wireless device may stop the Scheduled Duration Timer
when the wireless device LTE may detect it may stop coexisting with an ISM technology (or
other RAT technology) (e.g. when 1) wireless device LTE may detect the ISM technology is off
or 2) ISM technology may coordinate with LTE such that that LTE knows the ISM technology
stops to operate). The above concepts are equally applicable for a pattern that is provided to the
wireless device in a more explicit form, (e.g. in form of a bit map, containing different
scheduled/unscheduled subframes within a cycle).

[00219] In example embodiments, when the Scheduled Duration Timer may expire
or when the wireless device may enter a LTE unscheduled subframe according to explicit
pattern, the wireless device MAC may perform one or a combination of the following: stop
monitoring PDCCHj alternatively only stop monitoring PDCCH if the On Duration Timer may
not be running; stop the On Duration timer if running; stop DRX Inactivity Timer if running;

stop DRX Retransmission timer if running.
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foll ow ng conditions. For exanple, the wireless device may stop the
Schedul ed Duration Tinmer, if the network may indicate to the WIRU that it
may st op workizi87a i n-device interference avoi dance no®€T/UBhd13/0mBy7 be
achi eved by inplenmenting a new MAC CE (Control El enent) conmmand.

[ 00218] Additionally, the wirel ess device may stop the Schedul ed Duration

Ti mer when t hporeo)el esThdenicke delite Naycdaye@thei itomy}mwm;memiestﬂ ng wWith
an | SMtechnol o y (or other RAT technol ogy

y) ess deV|ce
LTE nmay SenEg: Afgaatvei the ke 8y timer getinggs t?)'unr ot théemmiﬂewfe tha{lAR
coor di NnaRETWMnhd? the Marcid€ Beidtatetchimbs thdEt HREWSInING JcRMulaphRed, @@)ﬂe@hﬁ’iﬁés to

operate). The above concepts are equal |y applicable for attern that is
provi ded thebSehedulgy Parrbais qal, theavirelesa dgrifeanayehpeseite St%rfhmD%ﬁreganﬁrrHSWr m of a

bit map, t1ﬁféPto€Heﬂ)lz1§@thQDmeﬁﬁsﬁs%f&ﬁ%ﬂeﬂl/déﬂﬁ&%du| ed subfranmes within a
cycl e). [00219] I n exanpl e enbodi nents, when the Schedul ed Duration Tiner

may expire or [ORBEA t he The paklsssdeyiss MAC may festherstopusinerhe RRXryela(se andéerbf r anme
accordi ng, f.0 ?%‘%h&ﬁ% ]st’@%ﬁ&l’hﬂngf{ eﬁég Gl R%3 ? E%%@MXWO&%EW mone or a

conmbi nation o sto nitori alternatively only
st op nonraselladgAPEgiely the ﬁ@ @y Puraastigiad rfithﬁmmb’ray nhyte belynmthml)igbut dteop t he

On Dur at runni ng; stop
DRX Retr Ig%g%nqﬁslg?étnﬂlém{o%Mn QIFE%%C?‘E%‘@%Q%‘&%O@@%%/ US2011/ 047697

[ 00220] The wi [06PZYs devn mtnmanhmymémrmhwemmvmmw RifcFrupt trer i f

runni ng. ernat i v ont,

ot r 2t BN SRy st IR P B s S D R o Rere o BR T
be i n LThasehe thidregtcpeinicadpt t(l@]Rarrdletnexmsmmsﬁdﬂ&t Waclhedtheice;[ud/at stop i1 s on),
the wire devi ce chapse to0 start retr sion tiner,

o her w SdTEnG OB dHE CERoH i o 11 Bt et R OB BSOS 1 el ess
devi ce I\/B@cmyelfxluyhmke@ilﬁ@rrugbmg the DRX cycl e(s) and/or cancel all

pendi ng SRs ( ulin e | et .upper, | ayer kpnow SRs have been
cancel led. Al &%ﬁf?nﬁt. vel dlt @sﬁ@%ﬁgﬁ B avich ALA g fuither eSO BRIy be
only in tRerdh RUSCbNBe DR B Pay RV hed o ppad tdch kibEschedpicetyger i od

and/ or OnDuration. o )
knows it cannot trigger UL transmission; indicate the upper layer the time when Scheduled

Duration Timer may be restarted; flush the HARQ buffer; start the Unscheduled Duration Timer
if a timer is maintained; stop sending any HARQ feedback (ACK/NACK); and/or stop sending
any retransmission.

[00224] In one embodiment, when the Scheduled Duration Timer may be started or
when a LTE scheduled TTI may be ongoing, the wircless device may start using DRX as if it had
received a DRX MAC CE command or resume the last DRX cycle. The wireless device MAC
may indicate to the upper layer that the Scheduled Duration Timer may be running such that the
upper layer knows it may trigger UL data transmission. The wireless device MAC may also
include the number of sub-frames during which the Scheduling Duration Timer may be active,
i.e. number of sub-frames before the timer expires.

[00225] Once scheduled duration may start again, the DRX retransmission timer
may be started using the last value before it was stopped. Alternatively, the timer may be reset
when stopped and restarted at the beginning of LTE scheduled. Alternatively, the DRX
retransmission timer may not be started again when LTE scheduled duration is on.

[00226] In another embodiment, once scheduled duration starts again, the
inactivity timer may be started using the last value before it was stopped. Alternatively, the

timer may be reset when stopped and restarted at the beginning of a LTE scheduled duration.
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[00222] I n anot her enbodi ment, the wireless device MAC may interrupt the
Random Access Procedure if ongoing and | et the upper |ayer know a Random
Access prwoedurei18tas been interrupted; interrupt the Ramdorms2eiepssmIResponse
Wndow i f active; and/or stop MAC Contention Resolution Tinmer if running
and |l et the upper layer know a Random Access procedure may have been

i nt er r uptagdina{iO? 23] iAxdeivity Gfad thay, not Bestwvitddelegis svhde e F\BkediRy dhtatibher
indicate to the upper layer that the Schedul ed Duration Tiner nay have been
st opped 8W¥RSPhat that the upper layer knows it cannot trigger UL

transm ssi on; [popghijcat e Gihe Dl@p@ﬁera{tﬁﬁﬁﬁla}t 160 bd wked W RRcribel BEInQE cldBlcalol ONn
Ti mer may be restarted flush the RQ buffer; start the Unschedul ed

Dur at i onS¥iptaRge of RAs¢ Fwamglewﬁ@ﬁ@th?rﬁé@od@%tpﬂ@é’fﬁf FYcSEAY MAARDIRCEbEC k

( ACKI NACK) the %ﬂ@{eﬁkr de$ic@ha¥ %l@gnrﬁ&wﬁéde ThARRAES A AR mhP@2R @leé\l[})ﬂgordmg
enbodi nent, when the Schedul ed Duration Tinmer may be started or when a LTE

schedul e# ﬂTWPCtWﬁ)T/IH@éu]Gh‘@GTlW@OT thp BDiGHeleeaydlegenf methprthe stherrtechyslioggmpRX as i f
it had rﬁgﬁhﬁ’sﬁfi’tu rggar&@gmmé Sy srcﬁeQdﬁTE%/ung%eéhf'fnﬁf Q@ﬁ Sch The

wi rel ess devi ce cate to t er layer t elglul ed
Dur ati on efnbsvﬁémemtagaylﬁésom ﬁmlwgbls ughe Wh@lf:ss tdh‘ecmmenot Ibayenrfiguredweathi RR Xay

trigger UL da ansm rel A L ncl ude the
nunber of subfogzégrt]res dl}?l ?hgljav%t-mﬁ nél?e gﬁéﬁg"idﬁ%%&% |on ?#1&59011151&1
acti ve, imagocew g be afovedito tlﬂer@w‘&sdéamfamrembbdlimemi ore epqmﬂceﬂy t}[eOﬂ?e%]; Owce

schedul eq _duration ma r etransm. ssi on, t r may be
started U8V PHE Madted ) %‘15"% ramet"’r v%aDs%é{))an et %ewﬁge.%y t he

ore
timer nayc}ia&uléda‘mt:hed/hledl pattenp ad cydha olf ﬂ&ﬁeﬂia!tt&(ﬂs alay bh ehgtmeg wnth IDRX ofclds oE

schedul ed. Alternatively, the DRX retrans |ont| tarted
gar n-wh et el el sl e TRy PEMHRIS TR PRty Jeind o B rartinctof

enbodi mepf DRANGEles ahe gatteatldderit horins may b@pl@@ﬁbd\to thh&hérn@bholvgyt which mer may
be started g)sm t he %ﬁst val ue before i ped. Alternatively, the

sto
i mer e Gs BB oo &t SEp s ARGy SurdiptDa. B Ehes el RithPgFma LTE
schedul eghadWcatde@Anine the times in which it may transmit or receive based on the configured LTE

unscheduled period (or subframes), cycle and offset. During the LTE scheduled period, the
network schedules the wireless device in both UL and DL freely.

[00229] The eNB which may provide this pattern to the wireless device according
to any of the embodiments described herein may not schedule the wireless device during the
LTE unscheduled periods. However, the eNB may still schedule the wireless device under the
knowledge that the transmission may be interfered on the wireless device side. This implies that
the wireless device may still monitor the PDCCH during LTE unscheduled periods according to
either DRX rules or continuously if no DRX may be configured.

[00230] If the network chooses to transmit during this period, to increase the
reliability of the transmission during this period of time, the eNB may change the MCS, RV,
power, and the like. The choice on how to modify the transmission may be based on CQI
reporting. For example, to have an accurate view of the channel condition in the wireless device,
the wireless device may report CQI during LTE scheduled periods, to indicate channel
conditions in non-interfered periods and during LTE unscheduled periods. The wireless device
may trigger a CQI every n subframes after the initiation of the scheduled/or unscheduled periods,
or alternatively, a periodic CQI may be triggered. The periodic CQI may carry CQI during the

wireless device’s scheduled period and an aperiodic CQI may carry the CQI measured during
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Alternatively, the inactivity timer may not be started again when the LTE
schedul ed duration may be on. [00227] O her DRX operations may al so be used
as descriwoedoiranes’m to enabl e co- exi stence of RATs. FoPCeASam1H4760N

anot her enbodi nent, the DRX rules and nonitoring criteria in the wirel ess
device may remain unnodi fied. The wirel ess device may then wake up

accor di n@ndcheduld paﬁ@d Tac CQIeepbHtEsuring thivaimsdhodulégeriBDelalse gapvriss of
whet her the otﬁ éﬁ;hnol ogy.my be t ansmttl ng or not, (e.g. regardless
of the LPRIGEREYQ PRSSREHIA TeduepEd tBs B Such an embodi nent may al so be

appl i cabl e i f oo Wi r eligszhd@¥hes lmyunqnmay:mhe GidéceEn Wat Ray h¢ausing
[00228] The burden to coordinate and ensure that no interference and

col | i si oA PHRNeDEERR teehRelesy. fon o eremple GRS dihpvissiens dpvicomaebardiarvad ipronbivor e

speci fi cahhiit ﬁ[ﬁ@CWdﬁﬁﬁfﬂ%@ L@ﬁ‘éb&@ul@@ﬁer%s RS0 tqggla\‘\dcgeQSWf pacapelers (e.g.
at 310) and in addition, with a LTE schedul ed/ unschedul ed L)attern The

cycl es ofnterfrseyse prattedioriBe pihgr t@i‘éndpg)gﬁéﬁn%b? RigmiiRanty dicedorgrthapgtepirapdyvel y a
new cycl §chfaiﬁ'lﬁe Biﬂ?a%%mﬁﬁéfns%ntﬂﬁ%ﬂél?%ﬁd e v&&%gesé"él V?clee‘édﬁ PISNACR@FH Wbe{%g 2

function he pattern descri erein, may be provide
t he ot helduln@;lhﬂbm@glyedmd ehd drmipgbd E Sehedwlad thewasled devcd mey entinvretoworvidef or

coordin arP P%f]e-l&?oagg é’ﬂdctﬁe ne@@grg(?na&rllsto Qgheaf'i]l% t[ﬁr t?d&s%glgllﬁl ho%r{h(g ltJ§{3ﬁ‘ Igﬁrll_&lgE

tinmes in whi ecel ve bas con gure
unschedulledinpaiedwdal memodsuhbfvvnra]ms@ewcc ;nay eotdrdllok édetraniiit Uhglatahve thelE

schedul e etwor he u t evice. i.n both UL and
o e T USEHS aICHIE MR YRR RN STt B S ol e BedGRS Pl it AR P oot
devi ce aceosspording ACKRMNACK fdchieack lﬁdmdndm mhs:het&&mlrpehaﬁ theWERD maynanednd

schedul e t durl ng the LTE uns I However
the eNB Hﬁ&ﬁ&#%@é&%g &R tg? B TP ecaé’pﬁ??gggorte[ﬂleﬁgﬁﬁggﬁd edge that the
t L ans m‘hs aamlfmﬁs bg‘ ah ISRahdyeticafl g@ed diginiticeh ehsdul@viceiodss (TEs orlfubfarh s, lhl gs e
that the wreles evi ce monitor t LTE nsceue
peri ods HECHFESHEHS ”éarytnr‘PéFXW t{lw%gnt&ﬁhwt %Vﬁ&%%%H 985]%1 ﬁ%“’iﬁ?e%l the
conf i gur gchilabl@@ASAdd subfrdife REL WPEHI&RESSS ThOsahdeansHetapslitablo e RACSI peri od,

to increase the reliability of the transm ssion during this period of tine,

the eNB HagminigngeAddidongts thedJE bebayiqr dupgunsehiedylpg eriopppay dpliive gnygtf thfow t o

nodi fy t RELLdiABSTUSSHIA BB RE1 RARRM 2R orGhdhny @?{Qﬁﬂah&g For exanple, to have
an accurate view of the channel condition in the wrel ess device, the

wirel ess devi O82¥dy reptynemicdualddiX sgheprEMSY: hlé‘dbﬁ edd pedasgisd herginitadi cat e
channel P%ﬂﬂ,' &l &%%enb@oige&"ré MR EL SR PGl RS aidfth, leo%nh%@ %ﬁéﬁﬂf& | ed
evi ubfranes a

peri ods. e wreless ce may trigger a every n s ter the
I nitiati mesherioheotibhedulokaioto rmsoited rceide gar.iaoisamigrdual RRX scheimvel y, a

periodic 4 %P‘Scﬂ”éﬁé{le@ﬁn %ﬂégﬂ%ﬁ 8dime LK S’bgﬁ dédogfoi;e sggﬁgﬁ% @%HrXIe&Qevgg Ha?ﬁ% t fc]:(aq

wirel ess device s sc perio an ap y carry
neasur ed cofigured withseh&RN edlepper ivadschddedO@ichedpal tiredts. dbe cyge maebathschedul ed

e 08B R A5 P P  RL R PREST G RRLT
may be Cabtszleélgscheduled/unscheduled may change. The wireless device may every cycle change or

alternate the timers. Alternatively, two patterns within one full cycle are specified. The wireless

device may start with pattern one that provides the on duration and off duration, then may move

on to pattern two which may consist of a different on and off duration.

[00233] To avoid lack of synchronization between the wireless device and the

network, a full main cycle, which may be the sum of the two cycles, may determine the system

frame number (SFNs) in which the first pattern may be started. Within each main cycle, two

cycles with different timers or two patterns may take place that are configured by the network.

Alternatively, every N cycles the wireless device may use the second pattern to determine the

active periods for M cycles and then go back to pattern 1.
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a problemw th a technol ogy, for an exanple GPS, the wreless device may be
allowed to only transmt PUCCH during the LTE schedul ed periods. G ven the
char act erwet2o20679PUCCH, the interference created to treTatsh@n/ogmehnol ogy
may not be significant. Therefore, the network may schedul e DL

transm ssions continuously, and the wirel ess device may provi de PUCCH

f eedback durip24TE unsediedidredviedhthethidd dnpgntid &o-Sahrded ﬁdy dlebeNse€hess

devi ce y continue to provide P feedback nd t rk may al so
schedul W%E?E“'Pfidé‘r?éerﬁ@sqnﬂﬂes%ﬁ’%tﬂ@ S ERIeiagP FH% L&fﬁ& §PIEECSer i ods t he
W r el ess nawies Raly theocdkhh® 1&@113&1 @ tbrndha et e RUS or
PUCCH. More specﬁ‘ﬁ?hélal Iy ,g%aven it the ngtm rgche’gﬁltpgrs le {ar%nsmggla on and

t he cor r &pogrifgel lo@WNAeRn%béf‘etawérRleMeV@e trrdant top Sehbaamisrhprginoipttic he

WIRU may p@dnS80 thoub 6f Sdabh My NAGS 10ycH b D& B8 belolhe Sanme may be
appli cabPe fosr UL 0PUSCH transm’ssi onso)% 3 anS Remafl be triggered during the

unschedul ed p@ﬁ)?iﬁs (WI%@V&%@@@FW@%@@ wirdiess @ ies raaybedrepiigusedigh fest
transmt {} %,'t ﬁs' fof ﬂﬂgﬁi@@u eclg%@deg:y é])ﬁl tlﬁg%ﬁ'é Je‘%n’%@.”(ﬁlcﬁteﬁlgﬁlver}?étﬁn ait| abl e

al I owed su e same may b I'i cable to
RACH tr aném“seq @msageA@hmam pateitisyare cteﬁee@Eorbmhwhithﬁne@mrk ﬁgd/o,rrtb@wédlessed peri od

may foll odi nents descri bed above used individually or in
any conblﬁﬁ%a?e%r?pgp[eﬁ%eﬁ ‘Dynam ¢ dual DRX schenes nay al so be used as

descri bed her Eé)l()m(t o enabldeiocdlye what thnotheioecHRAIDgY niap tﬁrsebaaxp]lvetpd prwlome
enbodi nent ow enough 0 un |esfo eit

Cechnol ogteddatrRHaRPrUaM PRRIIDELMES SRlipRatE0 aiBRasc e o
dual scheduledtivnstdmadukeck mmhfefmCermmathe aug ephonh/lby mclupiag itfei sagdebtgd t he

wreless d vi e e confi ed.

schedul eBrirsdiretint sk ey R iy e ey b e o RE SR HE " A4ES ons

l'i ke t he ofdldedpht@ins(anddptidndily ¥n IndereoShe dnetif rAASHE RBLATY UsingRE.§) re@ivddat i 0
The wirel ess device ymay every

bet ween edul ed/ unschedul ed may change.

cycle chzﬁ(g Thsr wiggless ARdeemiphyart v%ve%rg CEEPNAFIOGRIAp 0  fhgs O RUEYRIRE i t hi n
one full aRyedtReB & &PR&L hilRstion ISroWIEEDEHS nElRBHGS ¢ &l WING b Rat tern
one that provides the on duration and off duration, en naélnnve onto

pattern UHBES N ReHeTRAlEhtYRYio8 o Wt Rr A pddgionnl trigesr 2nke ra¢tf(e gt atdohhis [ 00233] To

avoi d | aglu@dn IﬁWHeﬁéﬁc&’aﬁﬂtﬁ’é‘né?@&&’%ﬁﬁéuP& £ ﬂa%l%%'ﬁt @AevineLre@idiokP fadtft Wor K,
a full main cycle, which may be the sumof the two cycles, may determ ne

t he systéﬁﬁﬁe?fa??éwﬁ%ber (SFNs) in which the first pattern may be started.
Wthin each "wo@ﬁtycl €im LR ﬁﬂé&h fient )}ﬂg]ﬁgélggs%Eﬁ@imEWa{lﬁm%H td amtafyr ns

may take place t are con I gure e networ rnativ ery
cycl es t hepoutite ik astsvorlethp statupralthe geerfehiag sevtsridrep dtcherloeyt M@resleqcrﬁcmlév thve

20121 021 8RS St P ER ARE T AR heh Bk ot enctBhionioe i
g ]9 %ro\ _cli_ |S naondationerenay bt swot: e atise techisolaiydmr bévacictnarediand iscrezeinydm teinsrmrs]g;:(hn 21tale In ; e

set of. | utign
rigger B ieruMar et hibebe’ B B beaPlh il M oOB e BRla PR Gt RE 55 v e
speci f i calody or puses sdvinganadal the bther ml:}rnelogghamwbdtﬂedp(m@téa)ppoxt’@ sﬁwﬁmbdd;lynam c
changing traffic ptterns an de . of .0 i ons, nmay be . oyed and
o Dol o P el P RE kb GRE b LB e PR G RE ay be
conf i gur agh beki hitditeiety (R usat; howe dighdt fridifsapplcationer Giriehak eeém@reg,ya W t hin
t he sane devic O al ternat veI Ml nite set. of servi

or usage

scenari o {4t 8 LSRR 15 i G AT BRI OP (KBl ess
devi ce Mayang&ih&adbiind of tﬂlﬁfé?ea@bmslweumaie&o{m MR a & hONREn & RpbRaPIY NBY
first be activated or whe

be triggered); and/or any of the conditions described throughout this document to trigger a report

to the network indicating an interference situation.

[00238] Upon triggering of an indication, the wireless device may use a L2
signaling to indicate to the network the change in status. A MAC CE or a RRC message may be

used, where it may signal one or more of the following: indicate the status of the other
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the wireless device may report to the network the co-exi stence of two
interfering technol ogies or the detection of an in-device interference

si tuat i orweandi2opis7’enal |y i ncl udi ng the suggested patter RCTIUSROINAIWOT K may
provide the wirel ess device with one pattern, (or alternatively with a set
of allowed patterns and optionally an index to the one it may be currently
usi ng) ( e t@hndl@Gehctied (h sBPoddh e dvicti el@ISSletLemb&s; thedyps bBdther t&hRgodyhe
pattern upon reception of the configuration, or alte %tl vel y, an explicit

i ndi cati 84" %praos\?%@d)r HYASE AE#HEY %Fﬁ@%@%ﬁ%@@ﬁ% ?flrﬁ‘@ VR8s 4Rt usi ng
this pat §ReRtdd Eliffer AUAY thdshd1@ oV&itdeofyOr1t Ally AGbd indBidlood aO®RrefoR g, Met

(e.g. at 312). This solution may be beneficial if the network configures

t he patt@WHldBG@dl't“H@l Bfreptiqnes Watsribgl Ny igve emhedimpien acti vated. [00237] I n
such enbodi ”E@b§39 jthe ‘Mp%ﬁ'ré’c@ﬁnoqeo}f'tlﬁsemEﬁ@Merth@hét%ﬁdm&}Qacqyﬂ@m &‘eﬁ&tlvﬁter eport
to the network the status of the interfering or interfered technol ogy. Mre
speci f i c#icluge OEth@cmflrgéueé%tte@e\The actiyaijory Jopgfiyationerders giay ¢ pafermed viad-2met wor k
when one f PGk 1§ Y- r

t echnol OSP A% englrllngta(tc}?i@gttl ec%i"é a%‘%hﬁ% r ead:gl%?%@t?{a%ﬁgg%y ogq%c?&dragceptl on;

t he ot heSImpéQ:wnmtt@gédemgatb?@@vﬁ thyeaufigurat rademt ¢re chetesof petshlyl Ogelihasn ent er ed
sl eep no o) e d sl eep node
or poner 1o B BT, HaRFin R GRPRL, SRR MR R Coct vt cd
or term luadlewoodahm\wta@pbfewate ony br icbrdvd melllhhfssoﬂmiens a‘iersislﬁtiednreﬁhsby)cmm@ltuser

a new hi r r li.cation I‘VI S a change of
usage scg?]glrﬂ?%%ﬂt%t ‘)élg%%ganfl?h it Orgmaﬁ orfoniz? 19?‘ qlmem‘#f?netnc‘?1as Y been

det ect ed c{reespondax angbre, confolrfahé.’n Gﬂ’fbeufmﬂlowfngbSEfN,GSUBﬂaIdabﬁseeXl}/eEdﬁlgdf if bEGo e

bel ow a threshol d,. then repor.t be triggere nd/ or t he

condi t | oHbHGRSa SRRy SHUGGHme M S PrGGoR SarPLf ST  ne
net wor K ifiagheCl iwRihaie fondveing 8rerCENSHhdaicdthgt{-0PeShipon subfrgaesttag of an
i ndi cati on, E g wirel ss device may use a L2 signaling to indicate to the
net wor k TR 2¢H ﬁ@@v}dﬁ status. A MAC CE or a RRC nessage may be used, where
it may signal EOOM]OV nyieh @ uéchs theQlyhMichgbthd L GBE@h a8, thé ﬁét&)@erifoesI he

ot her techno , active (non s|eep node) or deactivated (sl eep node); the
type of 8pHBIe todemAvs hygonfigpratiofiathe wirgless dpise Butdt mpps dyamiceBnetitg! whsh i ndex

to a suggrshedn Ma?@@faét%féd B?—Héa@ﬁ%teda%q{ern‘a{w@ﬁ tlﬁer}fé%rf( %o Rt Bfc pak@h us
threshol d or category. may al so be understood that this report may

i ncl ude #uémey bhded bmh@rnﬁﬁmﬂehy sgnaiag deingw gaitgin pmcban astivatioptiogiontines .

[ 00239] UP&&e:?}c%‘b‘?%'p%eer this indication, the network may activate or
deactivate the use of the configured pattern. The activation/deactivation
orders may bel0fe4iflor nedn viceexk@plorif MA@ AOEdeyiiqgmadyibeg WiF'1 H¢viRDCERY diévépsal i ng or
RRC si gngl.t Bders 10§ AERSAISVTRY ol g%df&fe tﬁlS%(%HiBln WAL !31\{(?&1'%9&(&%%5); Ykt on Of
t he confi gureJ pattern, or a cha pattern y signaling an ’ndex or
expl i cit dpmtitae theee dtpattd:rn&maﬂtgrnamdl}qpbwdﬂabdtgenathauaﬂiews élfae»metesedevide taray

al so be underst d in

Sob ut i ondPaEE B TRDAR! ek Tt bRt SE FunT T aPoeh BPHE e fich st he
net wor k mywbdaatssyﬂ aint @écaed at THD. SWhdnke wirtlesselociee wales @p,rthesrpellsi dedicone or a

conbi nati on of e fo ubf r ffse length if _units
CDTe 1 mo R aSiy Pk S B e GERE PR AT R /BE PGl daRe Rl S sy 1
started phttey@adproVigesimi@aanshisiontdppdrtinfirs f@ ket gcholédyuie SFN m)d cycle

| engt h= frane_i A subfrane offset y al so be praovided. [00240] Wth
the use of thd0 g&ﬁam c mq#&aelaeg%wlﬁetae Hap s ievien alan dy sy ceesi shorhave

t o rendveulkhe e ificgh LAE k@M dwtrdbRisWoh 6f @SSindRVHES tedibidlodyl FORM%amyRAM cal |y
control when the pattern nmay be activated or deactivated. Alternatively,

the net wolcRCsRayo Mhgides qthes [G5ARY RS frkeen mrade ped i determiges i hsARREK by

Si tgtnal | ngufrhied RantoR afid §freRMAbviad) tRGHFYAL HQRcclhdVBreQlest T TR0 WMl @4RMAAGAf t he
attern.
P TTI to ensure it may receive the buffered data. This may be achieved, by transmitting an

indication to the network requesting x TTIs of no UL scheduling or that the LTE WTRU may not

be transmitting during those periods. Once the x TTIs are over, the network may start scheduling
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[00241]In one exanmple, if the RAT device may be a WFi device or any device
that enters sleep node, the WIRU may indicate this to the network, and the
net wor k e 2eiz2es79deacti vate the use of patterns or al PerrEskonol’6Iprovi de
a pattern that allows the wirel ess device to operate in sleep node, for
beacon reception or to allow the station to poll for data, which may be

r ecei vedtltdeditdindREUP! Ditasme thatlbe 3fplicabb &7 tHTBL. W the bBsiSdclRY d&ermiadaat UP,
i ss device may notify the network and the net y|nd| ate to

the wirel

the wi r ol d4S OB tts (i Wirtle dPHee AnbtiE hsaetarhtomehic Efr%%%&é Tk

transm s Pis ORRALMBE JfiTeSs hyf bd ilGuRIRE part BCHORIRGNon. TR 24dkdt hagnet her
enbodi nent, the wirel ess device may dynam cal IT%éanlPngt short burst of free

time in pYErmed By pong MAEnSRsky @ahf‘éflayaatgaalimgt Pf prsehidslcd gy Is they

exanpl e, w1ﬂélek§tﬁev§€%lﬁéét50usm%r1@Ab@ RLPEE d}rﬁﬁlﬂ“% RAYmhSmbf valeeR a@&!@ and it
determnes that the AP has buffered data for this wrel ess device, the

wi r el ess na@bircEharaqueptdgLRdOrtDTEOG of Wﬁéﬁhe‘ﬂlﬂ%drf@m may gpo be prT of gseterisure it nay
receive r

i cat i Bag e hEl @ o phita, TG QCAER oYkl AP TOPY T har ¢ ne
LTE WIRUindgy. not be transnitting during those periods. Once the x TTls are
over, the net may r . : may
be appli cabl e (E)Ar<3 the %ﬁ% 1{111‘0%%26%%#1%6 ﬁcfgg?oqﬁ\ﬁléfea?cgs J;nlle;'ts y#alte&?%%k%gget o]
transmt fcdamfarmattlhe thé acebss psintimay beepmalylectwglmaﬂ altdwed rehsnossiont patterof susicthedul e

t he WIRU. er_of TTls cl uded as,

i ndi cat i Otfn Qi aﬁ'glti; 10 be%ran%mtttebgan&? statlon A are% (tj %the B%III N ad WS egn aanlt%%urﬁlgr | aye
si gnal | i rg.alldwed wﬂantmfthums@he@u]heqd)ssm“ﬂ@ ctfhmmg d’aetl eiatahtd)ewli}c& nfa@ddest s

ing a namc alue, or a fixed nupber.
The. Fequibieryy B aptBE Mt i nlRl Bt Py % e bk Ooart o a
set of ppeteisesuth amh@dulesamtsﬂewleﬂpd@@tit/@ibﬂsmeg‘ ORXIDT Rpattérfis, WerhiecdsSerlevi ce

may refer tg by neans of an index. [00243]1n technol ogi es where the user
pol I's t h&chg ‘b‘%é’aﬁ&ﬁrﬂr tlikene network side for information, the access

point nmay be poowided %Etﬁh@ﬁas@h&t@%ﬁcﬁﬁ@%éﬂeﬁél@@ISMM@E thﬁl’a that if
data has to be transmtted to the station as a result of the Y t he

access pdnmedittelystarite Garpr| INY! gHEC apanglisamiisshat gpitain BM trptis hﬁ%‘éﬁ?él ng the
possi bi | ifgseRb. hﬁ@h@;@u@@tﬁm%%ﬁd LRI AltbhatiRY, B Mti‘igﬁfo%tn%?/q)etsaﬁtgé he

patterns and the gnamc control of these patterns refers to any
speci f i cPpaetveny; (ceubHorgdntedientaiasneraseh eﬁ@w@seé& the By wuHeRAREBeNtDRX/ DTX

pat ter sy ORISR LMy SERRALLIR RARGEER Ao A chidifa £A024EL 1 0 such

f ast pattern sw t chi ng ' may | mredi y start to
transm t ubighe MAEICE in pimﬁreted@mﬁvdwppgrtumat Atietmtaiel’y b BNuest &frfrigsouhamapeen

tri ggereglsoggée%bﬁrs%ysgea %ﬁgﬂﬁé pHEEHL © send a request. Alternatively, this

i ndi cation na I'n a proactive way, (e.g. before interference is
gener at ed) , aEﬁ)O@IaiSécusseﬁdtemtwdiue 1ﬁhewnrela$ cbmbedoamntlslve hgrahheo WeRaghas a UL
grant it _mm to the hort unsched ues usi ng
Phe e &Py FoRiad G herunh 1L & TR Oler B ARRIE e CEERRE L os

f or resotieoardmy dah@cmdyeuss e grargtite1gend tHsRhom uiidoBe dRIWCTHI report to the network if

[ 00245] rnatl ve(H_iI, . the xt/)vl rﬁ ess devi ce does not have a grant, no
message RS TRIPSY ﬁfetpfl%mf% tHE WEPWBrk (e.g. at 308). However upon
reception of fooesd]i r st Alern@tiady, LTENE ttwwle.tl@sae\d@\th@eslgmythegatehhio&hegrant to
send t he short nschezul ed TTl report to the netwo if | SM

transm s §?t§’ﬁ7krt§ Bﬁl\/; orrﬁ%ﬁr BA T3 hpy qvey ﬁ@%ﬁidﬁ@ transmit. T{le network may either grant

the request to the wireless device by acknowledging the request or providing a response
indicating the exact amount of TTIs the WTRU may be unscheduled as a result of this trigger.
Once the wireless device may have received the acknowledgment or a pattern, ISM may start its
transmission in the granted subframes or according to the pattern.

[00247] Example embodiments to allow TDM operations useful for enabling co-

existence of RATs may also be used (individually or in combination) as described herein. More
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[ 00246] Al ternatively, LTE in the wirel ess device may signal the pattern to
the network before |SM (or other RAT) has even started to transmt. The
net wor k i 2eiz2e879gr ant the request to the wrel ess dePCTraisSby11/047697
acknow edgi ng the request or providing a response indicating the exact
anount of TTls the WIRU may be unschedul ed as a result of this trigger.
Once t hespictfRhigs shedRdpeRichBicthal of ilRsahy Rd TDMeoRedtide Mo AU MR Ntcddi @ pattern,

| SM may start its transmission in the granted su fr s or accordi ng to the
pattern. CoBRD2 PN AR @g]g/mdapﬁ%m{sssewgeéqqugw %‘gE | BA&C rerrigp- 1f or

enabl i ng ofOcxafiplcSthRNES RfacRAVE tFaNe @i@@ssla@V1b@@que(qhﬁgﬂ¢r\éugg@¢hd§ya ffterndf
conbi nation)_ as described herein. Mre specifically, the i npﬂif)endent

net hods &fecHiclldvki sshedudsd ardy b%ﬁ%h@ﬁleﬁﬁl}bf@mes H@hag@&icwplbrs ntion to

al l ow a dgvicaQy U&chB&t o L8 s@lﬁﬂﬂl’e@ﬁlbﬁ‘r@ﬁlﬁ'ﬂ 2@&@1“% as%fréiiﬁeflfs@d §NtscHRAYS
scenarios. I n one exanple, this may be achieved he wi rel ess device

request i hgEseheduppersdiand Famp%lmi@?d\%fra@pér@v fafer tﬁ?@l@@ﬁ@d@:b@@ﬁ@érﬁw or LTE
unschedul gd sk fﬁaa[g?é dAndih& notification report. As previously described,
a LTE sch g]? gt ér?enna refer to a subfrane used or reserved for LTE
schedul i ng an@0AIITE uddehettol way hbbrcare cpmpinpiednef theooBowinpforamer t o be
used for I . ot her h . T one
or & conBHAT Nih Bt AGicRlonor WS R SL e AR FARL I AL TR 6, Oy
or cycle inctude yiedcdicanglested subdtaines whieh eifofukidie resghved éortdne tebhrtmgy (ergyLTEr)calr ude
specific este b |ch S d be L gSer. nol ogy
PSP Lo b e R G R R e AL S SO AR e
an int erﬂa&‘sﬁ’mOébuS(etgjaﬁtheopatt@ﬁmslkﬁovﬂrmddmtje)tamﬁﬁbﬂf o(cmngecun\fe Itmsqheduﬂ@lr nis

known in vanc a nu f consecutive.LTE schedul r S (or

ot er nat PO kel e e SRS F R Al S e aRapTpe hiroe

subf r ame offfdt:s & time AuitatibiLo AUNBIch &fulcafsubfdimes ehechd @dl@ubjoneadmspr wSﬁHﬂamea cyc l e,
a cycle and/ or of fset; and/or a TTls f.or one

bf
short ungﬁm@agﬁwﬁf‘gg Thip f?frPél@WéP%gnSeléedgp g.r?qu?%ywervme&%(ersa be

requesti i@ wilGesh flaypE l‘eqﬁ&nﬂgﬂle 6L ot B B RESIcdaNlEeIdr @huAbRWTDer  of
consecutive TTI Si?i Thi s be indi cated by neans of a separate request, or

by means cofseque %Tﬁlédﬁ"é’é%e ipicasgiduanesie o nepE relugHl by imcarserf the

i nfinitysBhe fQudt RRBGIAut MalciAgd valﬁ@@@é% inﬁnﬁ‘ﬁ‘@ﬁtb%rspé%mmh@ an index to a
predefined set of patterns may be signal ed he network "and a subfrane

of fset is sigiWal¥d. Thén guthesPxanindean md@atowaxr@cl@ﬁn@d whyf nafiemueey B¢ | possi bl e
patterns %gﬁg@ﬁqléaﬁ%rﬁam@wbwﬁﬁ oftSet ?stmgngl%atnfe@a Jﬁ@}é&@@ned Ghdtfl g, the

schedul ed pattern wthin the patte ns may ‘al so
i ncl ude atclude gl possivée fittemme ps deﬁ@lhqdlabryewnlsmﬂw@nsbhte@tmnelddlggl&fer anes and

consecut 's%%glﬂ%&{%‘a?e‘dh § patPl AR The th{ﬂﬁgpﬁ{e p%ﬂérﬁé b &Eo P ge?atlt?%tg §fens may be

| onger an erefore o save space, ern na i nC nunmber of
consecut biears mhhadmg ednssaifve sniued;llw iuhframa atnsl cbeecufine ursenaluled sgpfewtes.rees
within the.cycl re consi der dto ng;se(t:%gued subf ramps. Thec}i) terns

my al solPidde B BT B el Py FALRIE MRS it
unschedu Itl&dlumbbn‘ sfanmscitivatchcthdedvubéh@sswiden b cacleriiie hﬁlaﬂm@mfram@ xfmifm one
;L\r/r:s Cgper at I 8 gllr rolsg e?eo tlo rt])e hr?ssc ec{?lfe% sut())fra{[rrtg ”lrhe%lé{t gr}ls? r%a)P got 1%21?166 aEtheastV\gnreel €ss
entry that includes number of one time unscheduled subframes that the wireless device may be
requesting for one time operations.
[00250] In response to the requested pattern, the wireless device may receive a
configuration containing the same pattern, a new pattern, or just an indication, (e.g. one bit),
indicating to the WTRU that it may use the requested pattern.
[00251] The wireless device may start applying the configured pattern (e.g. at 312)
according to the bitmap, periodicity (or cycle) and timing offset. During LTE scheduled

subframes, the wireless device may operate according to legacy LTE procedures. During LTE
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configuration containing the same pattern, a new pattern, or just an
indication, (e.g. one bit), indicating to the WIRU that it may use the
request eawpant2nm79[ 00251] The wi rel ess devi ce nay st art papiSgémg4tehe
configured pattern (e.g. at 312) according to the bitmap, periodicity (or
cycle) and timng offset. During LTE schedul ed subframes, the wreless

devi ce mayschfRlcAt@bamR0S Ht Rockd deeigasiy pdrborprode etas@sbindddh oN@e Ellowing.
unschedul %d subfranes, the wrel ess device lnﬁé erformoaone ar a conbi nati on
4 E’B@@ﬁ

of the foPfSiklgmarAel nyartor thaPDSEH. ffrpagive lsm BPHNSYel y, the

PDCCH i s a&dokdih MDQX%@&Q%V ﬁla@)@@i%&@d@b]@ﬁ%Qﬂ@&zﬁ@less'd%w@e Bﬁmﬂ
schedul es dgata the wireless device ma decode t he PDSCH.

Al t er nat ﬂ@@ﬂ?thpﬁpsﬁﬁséﬁe%tl‘ﬁb{ the P9§€3dééfﬂ¥¢eﬁ30‘ieﬁelfﬂ@|¢waﬁ@‘@5‘%?@1% timng

over | aps iWitdvvafa L?é%ﬁl%%kﬁgdﬁé&fuﬁﬁﬂﬁe {hb Sy MR R Yt t%%mh'i)@@@ﬁ e PUCCH | f a
PDCCH schedul es UL data he wi rel ess device may not performthe UL PUSCH

transm s@P&FH fchedules GHy datgo Hiecrairaless deviesrinaygiat erifaimgleet FUSE Hotiamsmissien if
[ 00252] Tlﬂ%}p%@‘éﬁcﬁ%ag&‘ﬂ Edr{‘lﬁ%h@du?éﬁ ABfaper formany UL transm ssions. For
i

exanpl e, a UL retransm ssion . hon-adaptive), corresponds to a
unschedul ed si®£¥dne, tTﬂle\WwRE}dmy:eh@eplwhetmefpanﬂrrylﬂlheramﬂmdmffgr At

every HARQ LT 101 LALLNSALSR OoFUALED BN DRI NG SATER I SAUDLLL LT e

Wi r el ess de canno ransm 0 a unsc rarre
[ 00253] | W”ERISRlayrdxyemhe @memethlq HAIRQ Mffeel%sseryléMR(@Rﬂfﬁyhelmlrarpmnsﬁmn ovwtt a

P A A AR5 SRSl DRt QUESID! GuS AL,
the wirekdgmndevi ce may wai t f or the next tri ggering or may send the SRS in
(ne, nextavel|ghls schigiled LT | O0RRelLL, R AL B Sortl ynests 1o
schedul egagsuhifsicamayaindgalsémuedl AR swabivlassbeataiibirige w5h & RECBACH
confi gur ?'e;[sim(l)rge. | Xéjd?gfdnally, if a SRS may be triggered, the wireless device may wait for the next

triggering or may send the SRS in the next available scheduled subframe.

[00254] If a RACH preamble needs to be transmitted, the wireless device may wait
for the next available scheduled subframe and allowed RACH subframe according to the RACH
configuration index.

[00255] If a periodic CSI may be triggered, the wireless device may not transmit
the CSI. Additionally, if an aperiodic request may be received by the wireless device and the UL
CSI report time transmission corresponds to an unscheduled subframe, the wireless device may
not transmit the CSI report.

[00256] In yet another embodiment, methods to reduce interfere in the UL may be
performed to enable co-existence of RATs as described herein. For example, the LTE and the
victim technology may co-exist together, via time multiplexing methods. More specifically, the
interference to the victim technology may be minimized or controlled by means of UL DTX in
the WTRU, or reduced uplink transmission mode.

[00257] As part of this method, a new UL transmission mode may be introduced
that may minimize the interference to the co-existing technology receiver and simultaneously
allow the wireless device to carry on its transmissions over LTE. It may be understood that
similar methods may also be used for the other technology in order to avoid interfering with the

LTE receiver.
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[ 00255]1f a periodic CSI may be triggered, the wirel ess device may not
transmt the CSI. Additionally, if an aperiodic request nmay be received by
t he wirelwezotk2igre and the UL CSI report tinme transm s®Comscaniemponds to
an unschedul ed subfrane, the wirel ess device nay not transmt the CSI
report. [00256] 1 n yet another enbodi nent, nethods to reduce interfere in

the UL may be[opesd|or med\ddpioaflahlie: CDLEX mdyeipeRtedh tifstse segdRSULIHREA her ei n.
For exanpl e, thﬁ LTE and the victimtechnolo g ngy co- exj st together, via
time nul EPPIEAYSAY Bt showbind TS pleic iThs @ng,g IREC PrYF A RTEERITE t he

vi ctim t aR&BRhNIyYBYcR 0 errErUI;g@fo@lﬁqingqlahﬁm&gagJ by aﬁ@@ﬂi’[@freééﬁ;i&-rx in the
W'RU, or reduced uplink transm ssi on nbde. {0 257] As part of this nethod, a

new UL t PEXSSHITSsTUSH 2hiid Bohiitaddorirpgulas dldEdT triamistigys fich priperiedicfl

i nter f er eRGRiNLOAERAN LOK oRtingBeclifE ML PE¥nd Bl NRIenRAGh$idpUl kapeous| y
allow the wiréless device to carry on its transmssions over LTE. It may be
under st o#dffichapd normgl sehedwingesstigpd BUSoHPensmisdofsgecardiag etised of echnol ogy

in order ¢t aveld.i NGBS RG ML HB6. Ik receiver. WO
2012/ 021535 E s e Geed F%z@s’{“Agﬁh‘?onally, the UL LTE rmy operate in

two states, r@gaiar UL Thoderckedlevied oeebe bredusdéd Udsnaleovhen agoRki@ingl 3. The

regul ar >0 r i [ . a LTE
U per 1 or RO teectleP by ob WL A A 1R LIMBLERATAEPE Bk B SRR 2 o
not | i m tetlatireceivee Jihk aiggPtd@CHurtsitamn datwesn tha $ws motesad opeatiandiccor@qk taeport i ng,

ACK/ NACK report.ing neetjnag..nornmal I atenc equi renents with respect.to DL
Crattic MAREel e e s h R ATk FREY U GBI R e o ERBEEH b i ng
to need operiticangirrstht onsleanidvise hadubidd coebnundesalitting The inadifkatidgn@@259] The

e oo T Bt FOLEE S ER SRR S D o0 °

i nt er f er eedate@td thdtmdde cLopeedtion ARQlctdribeOBISw.LAN ExampRi df tRMpbRTINERRYy bhie two
nodes of operation accordi n% to a nunber of triggers are described herein.
A r educed V" 3rdgescHPeGBdldt Fon refers to a node of operation where the

wirel ess devi @e2émy NotA REuEOIL thiAGHRLIYN MbANSBY Inkiudga wibRssmRdick tadhhPns to
UL transm ssions include the PUSCH and PUCCH transm ssion patterns. Sone

pr ocedur 88 PHE¥HHIEA] leHABITRPSOHD HePERiliGHBPERTSSN 2er abdemehddc peldh.  An
exanmpl e @fat 1RV PRE AL IneRorBY L BErsSHRARIsKOR HBSSS dBeMire adcbfdingltd  network

configured pattern, where the network includes a cycle period and a burst period, (e.g. a number
of consecutive TTIs the wireless device may be allowed to transmit in the UL), every DTX
cycle. Alternatively, the UL transmissions pattern and times may be autonomously determined
by the WTRU.

[00261] The patterns described herein may be used for either PUSCH
transmissions or PUCCH transmissions.

[00262] For PUSCH transmissions, the wireless device may transmit uplink shared
channel (UL-SCH) or PUSCH according to a predefined pattern, (referred hereafter as UL DTX
pattern), or the period of times that the network has provided to the wireless device. This
periodicity provided by the network may consist of one or a combination of the following. The
periodicity may consist of DTX parameters that may include, cycle, burst period, and the like.
During the burst periods the wireless device may be configured with a grant, (e.g., have allocated
resources, MCS, TB information and the like) and therefore transmit the data according to this
grant. This grant may be applicable for only one TTI at the SFN given according to the DTX
cycle, or may be applicable for a number of subframes within the burst period. The grant may be

given to the wireless device as part of the DTX parameters and it may be a grant the wireless
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[ 00260] A reduced UL transm ssion node may include a wrel ess device that
may be performng UL transm ssions only at specific tines or SFN and/or
subf rameswOhe/qpes7wods that the WIRU may perform UL bur CTIUSaNIMi®87 ons may
be determ ned according to a network configured pattern, where the network
i ncludes a cycle period and a burst period, (e.g. a nunber of consecutive

TTl's t he dwticeh@sse da\thCRuritRY: o thedluts@Wedtcdrding t@MS BSR drPotvbehchlshom eparty DTX
cycle. Alternatively, the UL transm fsi ns patte?rngand ti mes may be
efﬁbé)??

aut onomp (1R): ePHh By e it WhRUe 5% PR @CPHDPIS SOt WP Bed herein

may be usglrf @i gink RAY cRHSCHIIWRAS e 981t ei% (R wiRbkEHd et ibanayivaiek @PSit ma
[ 00262] Far PUSCﬁ%%ranZn155|ons the wirel ess device may ?fghsnl? upl¥nk

shar ed cidhisek to(tht orgrppl dgfau P@S@—IA&%YéﬁfV&iYnélet"ﬁreéesiﬁf‘éf&éfip??éﬁ’t pecetsatily hav

(referredharf erf th@@va@up%n&@%c@&ﬁltng'fd’%e DAX faREn &S, 'tl%jwﬁ’fflesrs l4BBS: hiyadent he
network has provided to the wireless device. This period ICIt&/'E@SVI ded by

t he net waSR afethe ReaSHJe ragnesh e corech apenh o hregt qusges 61at mRealiey the toThe
peri odi cbﬁlgtyqﬁé/bﬁfgﬁgﬁrﬁ{ﬁjggblp{ﬁg Pafameters that may include, cycle, burst

period, an ren urst periods the wireless device nay be
confi gured wi I0R2@]gr antln Ol(eeen@)odlnhfawheaietwhn@ﬁ pravgigiceiselesvas;iceTgith a

| nf or ”at ' el p%?s%te% ggh{ té%): u?e'a%hﬂgfiﬁgtfén ofttﬁl A3 & #ﬁu&f%@@%@gﬁ?b&ﬂ 0 this

grant. AT'S gra appl'ica y one given
accor di ngoﬂm}ll triode, DE)qulcsb de;w@rmmagea@elsmg pﬂel sembbemﬁtamt %amdﬁihe eraof chaugesr anmes
\L,)Maf’ PI (I’)lft ﬁ%a%%%ait}/ rrelrré%m urFt éoerl (ptthaén\%/l%n% gewceqna ]tlE) kto ?he orlgma confaglg%/ ce as
use for whmsi- @uﬁmﬂtgnnofextﬂﬂee buwrakés.upl accordl ng to the BSR or povver

headr oom r epo HR) mnes that the deV| ce may
need nore gr a@bzéﬁ ‘r‘?&a B’%@Pre Qé’lcﬁ%t a%ﬁi’p EYF%WB@%I t he
next ti mﬂfﬁmey\bﬂﬁim@snaieumrﬁ%vﬂﬁmnvafamsnaymransrﬁn sayrdfngltd aba’:lﬁillpeisﬁtdnhe

ori gi nal def ault grant. Alternatively, the wirel ess device does not
necessar #1¥ have a grant. At the wake up periods according to the DTX

paraneters, tpe2q9)r el e%e@@fﬁtpém@@yg@ﬁﬂm@m%ﬁnim@yﬁ’é&@wdé@tormuest t he
correct anount of resources that may allow the WIRU to enpty the buffer

during t Wérelss dicp &risgymbporze irResighia Hsoukrunperiadn &eretrisikalhay hpt ovi de

the w rekRssirdQY &k W dibs 13 S Sﬂ@k%c%bﬁin%% tlﬁrlﬁﬂ‘}& C)tc% R%a‘ﬁﬁé’th@‘gfan’é H8he
duration of this node of oBeratlon When noved back to nornmal node, the

wi r el ess abieopied gesaipesde asumbeioh gubifames egeprdinerts p predpfined rgapr durgtspree gr ant

changes gﬁﬁ%ﬂ}eﬁ%hﬁ Yl ing a burst period, the wireless device may fall
back to the original configured sem -persistent grant next tine it wakes
up. [00266] For both of the solutions described above, the semi-persistent grant and

DTX cycle may be long enough such that for certain application the data may be transmitted in
the UL while still meeting the QoS requirements. However, the wireless device may have a few
logical channels configured with different requirements. To still minimize interference and
allow timely transmission of data, a two tier DRX or semi-persistent grant may be allowed. For
example, shorter DTX cycle or semi persistent grant cycle may be configured for delay sensitive
or more urgent data, and a longer DTX cycle or semi-persistent grant cycle may be configured
for the more delay tolerant logical channels that may require more bandwidth. Alternatively, if
such logical channels receive data in their buffer, the wireless device may move back to regular
transmission mode.

[00267] Alternatively, the wireless device may autonomously wake up between the
DTX period if it determines that a high priority procedure needs to take place (e.g. at 312), such
as an emergency call, or delivery of status reports. A long DTX cycle may delay the delivery of
RLC status reports. In order to reduce the delay associated with the delivery of the report, the
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[ 00264] Additionally, the wirel ess device may wake up every DTX cycle for x
subfranmes or burst period, during which tine it may transmt according to a
sem persweternfozgsrant . [ 00265] The semi - persi st ent gr ant POT/USk@10FX9gr ant
may be provided to the wireless device for a nunber of sub-frames within
the wake up period. Mire specifically, when the wirel ess device wakes up at

t he SFN mﬂiapgeltf@nﬂhst@Tsaﬁlgsycﬁllregardléssrasamem &lte. gmaRtwaRe up sead Apcat ed
resources i n a nunber of subfranei according to a predefined rule or during
some conPRIUFEEVEABIPTRRBYSMT 92661 Ed ot h of the sol utions descri bed

above, the semoafgr si stI@aﬁotm@qﬂboﬁlﬁi@k@mlﬁm@&Umscﬂ@%a&%gut@ﬁ@h@ial such that
for certain ap Ilcatlon the data may be transmtted in the UL Wmle still

neeti ng €AErodesby By uilielsretivice Yeigapesiiicatinen iptpractivosdeegh the LEyAsite a few

| ogi cal Qf&ﬁﬂﬂ’é‘ée‘%ve?ﬁl% by ad wmeielé’s GHvick @8 8 RABE BENBAL R stalOysti |1 m nimi ze
interference and allow tinely transm ssion of data, a two tier DRX or

seni - per W@ﬂmmongrﬂm detrapingEomampyydapand grothe eseeiion activdtyof the ot ikelspddes. or
Sém per gé %E 319 g@.{‘éd i YGh&eTRY wiﬂélegsod%fdcg Waf StV n€1a§‘ YRS hdxYGulr nore

urgent d onger DIX cycle or sem-persi grant cycle may be
confi gur dela¥ @iiovxteldé)y MWIeTM@gayl chaxingt @frﬂpplhaagorcﬁaht ig hamg\m@rrmtteétm ﬁrla;ULr &quire

nor e banM%&{lﬂ%B%&ﬁM V& é/t,wolguugtlslg]podeogl cal channels receive data in

their e Wre ve back to regular transm ssion
node. [00267] Mo2& nat i \Mcbrwpetifmlw rfeheewselche‘dmee mr@ydeaeutrmwambulshqy wake up

bet ween t he riod.if it deter rit rocedure
needs t Ot[ %ltap i \ereleas dthlceéllaél)sen 0 1n(§iﬁa%%r6 tge % é[fé t?/t,wpan?s(;[%el i very
of stat u&amserpo Givgen tis hanigat DEXvieysh eewmynajzeiaag/hﬂhhai miﬁé 10\;temsmi®fhiﬂaﬁ st at us

oL R s e e BRI b IS8T L
It may Wﬁ@whﬂeis@leﬁle@ﬁlcﬁﬂlaﬁﬁe 'Ew@rel’e%?@iviée nfy @hdttitsfarfet dranadmhis i tRhle@dt t hi s
data. [00268 t ortjtlr?ig O"llhre]:eni:tweorrrlpr%gl made a;[\xg?e 5 tﬁns 519uat1f0n gL msegl_g of knO\Bm that the
aut ononod¥r y y &

wireless device may be in the reduced UL mode, as described above. When an SR in this mode

may be received, the network takes this into consideration when scheduling the wireless device.

Alternatively, the wireless device may indicate the interference situation in the SR. More

specifically, the SR may be modified to include a notification or a bit, that is set when the

wireless device has determined that a receiver on another co-existing technology is being

interfered from the UL. This may require modification to the format of the Scheduling Request

or re-interpretation of bits.

[00270] During the DTX cycle or during the reduced UL mode, the wireless device
may ignore the UL grants received. Alternatively, if a change of semi-persistent grant is detected
in the PDCCH, the WTRU may change the grant value and only use at the wake up time.

[00271] For PUCCH transmissions , the LTE uplink transmissions may also
include the PUCCH, including the ACK/NACK feedback for DL traffic, the Channel Quality
Indication (CQI), and the scheduling request. In order to keep the interference to the co-existing
technology to a minimum, the reduced UL state may also consist of a reduced PUCCH mode of
operation. While the reduced PUCCH may enhance the performance, the wireless device may
continue normal PUCCH transmission while reducing the time of UL transmissions.

[00272] To allow for the reduction PUCCH transmission, HARQ ACK/NACK
feedback may not be provided while the WTRU is in the reduced UL mode. During this time the
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controlled by the wireless device. Mre specifically, an interaction
between the LTE and the victimreceiver nay allow the wrel ess device to
det er m newOhe12esg79t i ne to start UL transm ssions. Thi sPdEtuSeotiLo&tedDN may
depend on the reception activity of the other technology, (e.g. if anidle
period is detected the wirel ess device may start). It may depend on a

maxi mim éebép @b}lmﬁﬂnl@moﬁé}ﬁoﬂst@g&@aﬂmimﬂr@h tir WaRDI nHaddc6de thhBL i S
bei ng trgnsnl ted in the UL. 1|t na%ﬂf gﬁnd on a function of the two bullets
above. [ G828 MsPEt WhEAf AR HARR AF wirel ess device may determnne that

it may trans n[obzﬂﬁt a, thguMict RIIB&ShERMEIGE s HB YheS TR SRR bf@QP@f)&‘tst o the
network that it wants to transmit. Gven the fact that the wireless device

may have My B {igited iMiere srectficalhs HetCQIHEROTiRg Reriodigitymay phapge ofke Renpdicteplonce

tine, 'tﬂﬁﬁﬁ;b@xﬁﬁﬂ@%k&hﬂ&mk&ﬂk@@mﬂﬁ%%@&hgﬁ%lQﬁ% paf o B THESRUACES tO this
wi rel ess device such that the wireless device nmay enpty its buffer or

transmi t bpit @%@nlsga@tasféﬁéwﬂbfthetwwﬁéess Feraceipavishk CRAPpEs madeftahare of this
si tuati on, by[gg@ s of Lim&vwh gclthaﬁngtr\g@em& éﬁmﬁ@a/ o of re'a%céo?%hgfz

reduced UL node, as describ ove en an R In
recei vedong mhmEiFWkemaH@svemn i€ somg wigeanstic dest aind the SWnefrds %bnfetmmlsmmgdt he

wi r el ess gyl 6y oALLERORITYE LNy il fulhi ShePScegyi ce may indicate the

i nterference SI ion re speci |caIIy, the SR may be nodified
to include a Mb?ﬂﬂlcatMOmnmnv@ybmtqaSmamybsu&gmemhbmwhﬁemmbweimmswaV|ce

has detern1 a.rec |ver on..anqt I n echnol o IS being
ncer for S g PRe R £ ag v B MerE TG e AR SUNS P e of ¢ he
Schedul i pgiddequest or re interpretation of bits. [00270]EUr|ng t he DTX
cycle or duri e re node, th rel nore the UL
grants receiv@ﬂ?* ter WBTb’“ﬁ%m%P %ﬁ%ﬁn %¥ &%ﬁ§g g?%ﬁ?gGFEWfdls
det ect ed a¢dordiieto PEXGEImAdb €1 QddIRUH ey e £ har@g@e&ﬁbq)oggnﬁmltlntéﬁbluﬁ:eanﬁamhye use at
PUCCH t ransm ssi the LTE uplink

t he wake up 00271] For
transm sl d’&@ﬂig}lwgtxaﬁ% “‘d‘d’é‘ Wp Eepioeepnly- nitfdilig ¢ PRCRGR f eedback
for DL tkdhshlifed dsh feadha hofdid dcbotdinB e £Bhi&pr&kdddby tRsbtk iR, schedul i ng

request. In order to keep the interference to the co-existing technology to

a nini mum t h®02&duced T@EPBJF&%@T%V gy wend pighal o RB). il Benspisedi9node of

oper at i ofe MBI bgnd DE bﬁﬁg&i&tﬁ@vgrlé@@ﬂea@éﬁc@@ habefrd iEreR&IHRY NRACRncdiPfe
wirel ess device may continue nornmal PUCCH transmi ssion while reducing the

time of @Eqw@m%cmrr@gnomso one of the flegpeeR} thet eaupconterfpiengehtie MEBRIE WpesrioPUCCH

transms byfin ﬁ%ﬁ%g&w ni9ed ﬁ&e&s ﬂ%xtﬂa%coh&s@{%éi@@c@ﬁ'ng gehe WIRU i s

inther ring this tine the eNodeB nay per rnlautononnus
HARQ r et tramssmiteslsinghs samerngn tikfer faNiRYd great thibensoidescaskim. Diis day e aghicvddbg it not

send any o%&%ﬁ%’ol}%ﬂﬁe following. The network may give the WTRU only one frequency
allocation over which it transmits the PUCCH.

[00278] Additionally, the wireless device may autonomously stop doing frequency
hopping on the two frequencies indicated by the network and only transmit on the frequency that
may not cause interference. The network may know this implicit behavior may take place upon
state transmission. Alternatively, the network may configure the wireless device with two
noninterfering frequencies to transmit the PUCCH.

[00279] In an example embodiment, the wireless device may be allowed to send its
PUCCH on a single non-interfering region. However, to avoid collisions and interferences with
other wireless devices using the same resources, the network may use code division multiplexing
for these wireless device. The information required for the wireless device may be provided
explicitly by the network. The SRS transmission may also be transmitted in the same narrow

band region.
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[00273] To further reduce the need to send the PUCCH, the nunber of CQ

reports may be limted. Mre specifically, the CQ reporting periodicity

may changwoto1z2es7peri odicity of the UL DTX pattern or wPOTiUsSat1108760he

sem -persistent grant. If as part of the DIX pattern, the burst

transm ssion lasts a few TTl, the wirel ess device may send CQ reports nore

of ten. [0002074] Lagtht Wirclehedesich atdy hitogom@glyant Gadvmy theSRS wmithed to be

triggered according to one of %he DTX-pqaé%erns. However, if some trjggers
eulgddTie

are met ARYOIMEtERCHREASINED UBYE he, PR attem g walh & dhe ChgUgFrRU may
still tr?amitb rdshifie RUG&pIddic| ¥ ERdrthd. V1R Akiive), Yhis RBE Be onBRuABI¥ bPenet 1i gger ed,

the wireless device may wait for either a tiner_expiring, (e.g., a max tine
t he WIRUNFRPTHc e pthe ReEWSH) maysifdicatp g tharaelgy dswice gdt is E]@JU?%GT PRIJFROMRA |y, in

anot her - qRQAIERHYld heioBUAHE-ITBY1 (hd Wird&s UEAASTdbRGuAE 6@ ok egul ar
node triggers. However, to reduce the potential interference it may cause,

t he PUCCFPIfigyraben tpayrisericese dp nspodpisy ¢iiteqybheopoiying guring the wisehoguled heriquy)OCH
may be t ] ' e ; ' ' i ded
byt e norupr b ARl AL B EKIRRBLA DEROREL BEtRY B LASRAROR oy
mai nl y t rassbeduicadedrioh. t he edge of the UL bandwi dth over two frequencies.

Therefore. toghaduce tHe dLEHL RLENGSh b IS {LAGHENE SICOFGERRONdytO one

of the frequencies that cause | erence, S not” perftor
f r equencyikbpi degict may st orferoe quenaithe HHewing hetlods oridgs o traditidntbetvRIGCCH may
betransm'thtedo ' feri edge at. t he l,on. This

vy bo. acttdacny I S Bl SR BRFRE R o MR KRN Ty
gi ve t he thitBueanifyedace Bt BqXencde, mby beadet 6ot acitgitar Wi abidel df op¢rativsiriuc at he
PUCCH. DRX.

[00282] For example, while the wireless device may be operating in regular UL
mode, when a victim receiver may be enabled or starts DL reception and the wircless device may
determine that the UL LTE is or may be interfering with the other technology's receiver, the
WTRU may perform one or a combination of the following. The wireless device may
autonomously move to the reduced UL state. After moving to the reduced UL state, the wireless
device may notify the network of the transitions in the UL mode of operation. Alternatively, the
wireless device may not explicitly notify the network, but the network may autonomously
determine that the wireless device is operating in a reduced UL mode based on wireless device
behaviors. Alternatively, the wireless device transitions to the reduced UL state only upon an
explicit configuration from the network. More specifically, the wireless device may notify the
network that a victim receiver has or may be enabled using any of the procedures described
above. The network may then explicitly signal to the wireless device to move to the reduced UL
state and may also provide the new configuration parameters.

[00283] Once in reduced UL mode, the wireless device may transition back to
regular mode according to one or a combination of the following triggers. The wireless device
may transition back upon explicit indication by the network. Alternatively or additionally, the
wireless device may transition back when the victim receiver or technology is disabled or has not
been active for a period of time. If this condition is met, the wireless device may start regular
mode transmission and then send a notification to the network. Alternatively, wireless device
may send a notification to the network that the device is no longer active, according to the

procedures described above and wait for an explicit indication.
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[00278] Additionally, the wirel ess device may autononously stop doing
frequency hopping on the two frequencies indicated by the network and only
transm t w0 20ie2is7equency that may not cause interferen®€I/Ush@1/0et69Dr K may
know this inplicit behavior may take place upon state transm ssion.
Alternatively, the network may configure the wireless device with two

noni nt er f eri npokgmaquenqiiematitely tiediditiohaltyhthe Rlikelekh ddvide 249 [tlafsiash exianpl e
enbodi ment, the w rel ess device y be allowed to sen_q its PUCCH on a
I.‘Aﬁg%% [

singl e ndHeR Mt BfrEeAvRgCy ¢ghish dpr mpypbeRrgiogmeddp pitkepsnsy anyA T that

i nterfer aptRgertatifds RhdiRfendd 1o8hESHerdQhhHIBS, 'Hstdhr ! MR $RMBs BRI hELSso t he
networ k may use code division nultiplexing for these wrel ess device. The

i nf or mat B ittEdark whenraolich Heorify reaYies dogiral sheangheny high PHPHY| 39es8s ERPISFICE! y by

t he net \N@Srughasmeeng%%n%@ﬂgmi§igg@@ may al so be transmtted in the sanme
narrow band rk%gi on. 2012/ 021879PCT/ US2011/ 047697 [ 00280] The w rel ess

devi ce may auld8Abrous! yrddsonalicardinens thaymagRemepbyt the wWirelessalekice prigrito det ect s
it isi ns@mngi@%g.w GR AP L Hiks Rhs MBS inERt: BRLLEN togggngn% fhel @ the

schedul ed pe ‘to resune Its periodic SRS repo l ternatively, this
may be céeshidegyaidee Myye siveifindbywthelprioiityef thetlpgicah ehanoelk thebipclidedagaapetht o t he

W rel ess Vi P Fodt i o 1 SR rJ ng Wﬁ,@@ ed

peri ods. Q%Stogrﬁﬁg{ g|ce\r/de1#e>si',F$0tr ﬂlgla\gmxg?%d%fégg%tes{%&gg& %ltﬁ%tg)r?gﬁlghégﬂ“%’ ttl)llré e %%eéb' wor k by
conf i gur admagmin rogpard8cmedss #ht weclpardevide miay ylseprovide tHsRBformptoattbtlg duri ng t he

unschedul ed periods .c ared to t.h eport i during the schedul ed peri ods.
g B A L R R T vl
det er m nechathde the X pneit. iAdditioed] weektidnk eaty who inetles tlefrelaferpaiorions thd he

st 8RB et BaLE: OBt rB ok Fob BTt TPRs e 0

triggeri ognsiletelles bahighy Qrotitfrolg NTHeSSréd4ial id RellleUT adti€xthediisd, aduged UL DTX
node, maé be .used for % simlar DL node of operation, such as DRX

[ 00282] FPISERHYI e redyerd| - PRS- wi r el ess device may be operating in regul ar
UL [00286] The patterns described in these section, may be provided to the other

technology in an effort to co-ordinate the times of transmission and reception. The other
technology may also provide this information to its network, such that the other network, (e.g.
the transmitting node), may be aware of the times it may not transmit.

[00287] Power Backoff or Scaling Schemes may also be used as described herein
to enable coexistence of RATs in a wireless device. For example, alternative to time domain
solutions where transmissions are coordinated between RATS to ensure or minimize
transmissions occurring at the same time, transmissions may be scaled back on one or more
RATsS to reduce the level of interference without completely blocking transmissions at any one
moment in time.

[00288] One such method may be for the wireless device to approximate the
amount of power that may be applied to certain frequency bands that maintains interference to an
alternate RAT to a known threshold. When transmissions are realized in common or overlapping
frequency bands, the wireless device may determine the amount of power that may be applied on
each RAT that minimizes or eliminates transmission failures on the alternate RAT. To
accomplish this, the wireless device may incorporate an ICO function that distributes power
between RATS in transmission time intervals where transmissions are occurring simultaneously.

[00289] When interference to an alternate RAT may be detected above a threshold,

the wireless device may apply power backoff and scale transmission power on ongoing
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node, when a victimreceiver may be enabled or starts DL reception and the
W reless device may determne that the UL LTE is or may be interfering with
t he ot herwDeotwligygy' s receiver, the WIRU nay perfor m or€Tars2@ 10107 nat i on
of the following. The wirel ess device nmay autononously nove to the reduced
UL state. After noving to the reduced UL state, the wrel ess device may
notify taensnedswak ko dht ihfaffelch@ns nbinidibblotviie tHkeshad gt © o eapdvasn.

Al ternatively, the vvlrel ess device may not explicitly notify the network,
but the AG{RBMRY FEY! MPGFEHSURT YHRhst &R rEFREMPHEN A Ao si i ARD | <

oper at i ngrrbfva@. reduced UL node based on w rel ess devi ce behaviors.
Alternatively, the wireless device transitions to the reduced UL state only
upon an expl i @029 onf i duPRR IR dFmgmUtIseshdRvigs PRYoNBr e crRitéafalgd the

wirel esstlgl%ﬂlé%?onEme E\Qllllt Yad BEnHR MR HKat U ralﬁs id aﬁiﬁdsféﬂ&@&@'ré%ﬁ&ed%%léﬁe nmay be
enabl ed usi nlg of the procedures described above. The network may then

explicitWIK grn@ﬁmwsepntm@ew Taatedups thiesidecod ULoeramsy éhet O migie enseticedexplicist at e
and may @J 4 t(p{hg\gaﬁeulame %@Bb&&f@&k&ﬂor@%ﬁ\ S&ﬁ%oac%ﬁg&%%la G 1N

reduced U e W re €ss devi ce may tranS| o0 regular node
accor di n@Vtebbf@nwemd@tl@@ﬂlbpmql@rbamﬁ the follow ng tr| ggers The wirel ess

oot AP P PP MO0, B 08

Al ternatively Addl tion evi ce rra nsitron-back when
t he vi ct evant e byerutidire the chirtolgdg CiGE Bovsalblcedroon réyas (RABR). heBHE &dDithee for a

d of it . deyi
P egutar fteCr il T Rk RER TSR ek ¥ ASHART € SMRER or k.

Al t er nat dvialnyites vie celc@stonde\Pemex cr)a;o;n aédidoral fielt of ¢welapob@ninttioe M]A@ PIER @W&r K t hat

t he device s no. n tlve to the procedur desc above
b e t T b bl R B B P Do DS Db R eBe e reb T

[ 00284] AIRTeE%&sréa'()l(RB(b)onﬁ BacB dckiatedrS@ell Yhe HHTR inslukied tBS fovike heiRoomPH)aamsi t i on
back when inter-frequency or jnter-RAT handowﬁgépaﬁjgﬂ@ erf rme to a

fr equency™ Fm?%}&%ﬂoflﬁa‘i‘“ QShEFEPCtiog puEeq PRVET fepe g Adpr ce

t echnol ogycamxIc i \s’lwmﬁc'ﬁ%uﬁ\ﬂ JrRbRSvabieNT &r%caﬂﬁg n8dR @ td Miaizt h@é?fe%@tktom en a
hi gh prlorla%ﬁserV|ce | ogi cal channel, or g priority access class

servi ce, OthsURATHET s3rhdaed efecnmporaat wﬂ?rsmiymetaﬁ an pdskyp@a] ERIMSsTdRal

condi t i oQ%,dI0AbH BRY PR xS u@éﬁ & B alMifi SlaPHSARVL R Blad mak@ 8L @R | Ng reduced
UL node transm ssions may include the activity ongoing on the LTE

t echnol o@stivgicd&Cellbre specifically, the pri ority of the logical channels
that include ggbg, or tA%ltfgﬁﬁlonheta&%ﬁﬁ o\%}\%&Ragicﬁnlggpo P badkDit PG ng Ak ﬁefedéiﬁbay

sensitive appli catlons are active remain in reg

The wi r elnesigiztantcdercimgyo a%s@@?mﬁwdsqbﬁ aldechto othen pévour backoffre swéngxtﬂck)rs ( e

t he buff | e properly
schedul e? rﬁ@é %)%Rgﬁcé/:btg lgdr élr%kggﬁen?%na ?:%lrll%?c?l?d ER%CQ%§¥% hlggel nc‘lr BW

rel ati vesignileat, itltewm‘less hevi@pmlyi @ atay onsidbetfivee sowrdds caumhgthepmdnea:ahhgchnol ogy.
For i nst

Ilcatlonl nsi d her priority,
the LTt BRao iRt PRiE s o ohahb T AERPEIEh bRAR0r b BAER BE on <
reduced bﬂmkﬁff@e scalifOA8abstheenpads misgion desditbiveld Tlmréfbesﬁ’ﬂsaeﬁtlmoml poayr be
provi ded_ t he (2 t echnol o an.effart to - ﬁdnat he tinmes of
Pr ansm s St RbL Bt hEnok boenui Tadih abhey i SEELE fulie ¢ <
i nf or mat iimiication ditthe QRALINOF e répoabd pdvadr bhdreffot her network, (e.g. the
transmtting g?%é may be a f Itlk&etlme mayn transmt.

[ 00287] Power B ¢ oin BEERFTg e Bids! Rlinadyise s Ba parsh e ridyesy

herein it maximum output power to avoid exceeding out of band emission limits as a function of the
signals being transmitted. The wireless device, based on its implementation, may use the full
allowed power reduction, or a lesser value. In each subframe, i, for a given component carrier
(CC), the wireless device may determine its required power reduction based on LTE

configuration and grants. This may be called MPR j¢ua1(1) and the maximum allowed output

power in that subframe becomes:
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to enabl e coexistence of RATs in a wrel ess device. For exanple,
alternative to tine domain solutions where transm ssions are coordi nated
bet ween RAD=2012002¢878ure or minim ze transm SSi ons occur r iPAE/UsRoI0e769A e
time, transm ssions may be scal ed back on one or nore RATs to reduce the

| evel of interference without conpletely blocking transm ssions at any one
moment in time. [(09288lMnevsucirgt g, pay- MeRLQr.(i) h&TW) relesisn devi ce to
approxi mate the amount of power that may be applied to certain frequency
bands that mal"A¥™&ins interference to an alternate RAT to a known t hreshol d.
When transm spiQRsmay Be thedlaki@Rch pdlves GRARNET B highe@ ldyaRploPthefa@guency bands,
the wrel ess device nay determ ne the anmount of power that nay be applied
on each RAT tRatachi ARHDS 8 nesirgym i HEY ewtptpgnshios SicoRTREs cl#tes on t he

al t er nat e RATMPﬁQCm%%W th§§btﬁaﬁ'b§wertr&ﬁlcﬁ\&f &b e&sﬁ{@f‘o\éi{‘aﬁe M@;ﬁrﬂ&ﬁf porate an
| CO function that distributes (gower between RATs in transm ssion tine

i nterval s whepevar reluetAng MTEigdeitienab Ml (W MIRS Fiiests (Bardla/sCy .
[00289] Wien i nterf c%%?&)teg_fﬁ@d &R ehaRAT iopgfggnrg%gﬁgiommiam

threshold, the wireléss device may apply power backo scal e
transmi ssi on @H¥eiorshe 6AYoi ng transmi ssions so that interference is

mai nt ai ned be he thr | r..s LN .result

i n increasi ngiot8 %%i]numgrﬁﬁpgé&dg% %%R?aasﬁgsr)nﬁgls' ’gﬁéwgﬁgﬁtdﬁ\z&?}g? geugﬁ? %ﬁ{&&’\)
error r ateredjcd0R2 da@kinmnooep@powdi foepdwermangdeesst dhevo pevgyos@irersaad | Ng nay
result in failed.tr 1 SS|ons. ch,.i.t may be inmportant UL grants
e ad; ustatpe TS e RS ThEHIeE IR prehBr B T b SRV 4B Yecquce the
si ze of Wliregsadiwie ntahdctcimin@its Qaiiesdgbecamdexiph based os LTRabnfigordiibe askt hedul er

identifying the power ba ff or scali candi ti.on and potentially the
ovel " of ehie T BEVE soR Eibr ors D PR B B et enB PhEE B ) LTE ¢ hat
may be apgfied bbeonegdenti fy the power scaling event nay be to utilize the

exi sting MAC CE Power Headroomreport (PHR). In LTE R10 the cause of power
backoff due to MPR or P-MPR is identified in the PHR (i.e. which factor

dom nates thepcal cul_atinen pf  Pecax, ¢) . yaxadekt | onalp {ipel d of) crRge Hei nt in
the MAC PHR nﬁ}g/(%be spgcﬁ% |%°d%fr§%ﬁs i ndi ?g'?eascmagcgl\?\’/er ba(a:cuaoL’i?f) ) or gcélggi ng
due to i fEqgetiorc® i nterference. In LTE Rel ease 10 (R10), for each activated

SCel |l the PHR.,| d h head P i npl nt at i i fi
sce“the P Ehuces 1 RO heod e (£,500, ol s on Bpert 1 ©
(Pcanx, c)o otidtrR ssp3atiyf benaddittial @fmponedanpis RaTbadkbffedglahdthe A@R@GE t O

mnimze ,'énterference ﬁ?o ot her RATs for each band or conponent carrier may
be added 2RV PPV SREIOSar amet er to signal ed PH and Pcmax, ¢ or used as

an addi ti onal phagt@r=MIN caGit AP AGH.EC VPR G f @ BAHR GE, - \Ret A TR ()-
ATc} (Equation 3)

[00296] More likely, however, the power backoff may be to minimize interference
to other RATs and may not in addition to the MPR reduction, but rather in parallel with the MPR
reduction so that in effect the larger of the 3 reductions may be used. In such a case, the
maximum output power becomes:

Pemax (i) = MIN { Pevaxc , Prowerclass - MAX(MPRactar.c, P-MPRactual e,
RATbackoff,c(i)) - ATc .} (Equation 4)

[00297] To provide timely PHR information to the eNB scheduler, various
reporting triggers may be specified. Since it is difficult to predict interference affecting other
RATS in advance, it may be necessary to provide a specific trigger to provide PHR quickly upon
detection of interference affecting other RATs. Similar to P-MPR triggering in R10, one way to
accomplish this may be to trigger PHR when RATbackoff,c(i) of a particular SCell changes
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[ 00292] Addi tionally, the anmobunt of additional power backoff or scaling
needed to mnimze interference to other RATs may al so be added to ot her
power backofzb12oniseal i ng factors for the frequency bandPom/usenponmsnt
carrier. If the actual backoff or scaling factor may be signal ed, the

wi rel ess device may or may not identify the sources causing the power

scal i ng. nlogetbn 4 yonfiguilcl err@aoldi Thel @ figOt BeBofMhyesheld umehgibthérductél eagobedul er
to predict potential power backoff or scal.ing é&ésubsequent transm ssi on

time int &FRFAfent orrenloymsniscenario prd igyplpmentsHign Snseile FNBAEIRIET §§1%88dded to

exi sting backpbbogdr scafihdeppflied bW batkoffMRYntSidrédce REO G &AIls th %rﬂend ude an
i ndi cation of the cause for the ref)orted ovver backof f. [00293]In LTE

Rel ease tdcyltadm parallgl tiother kaskots Eygioseiaag the dedyetion ih pevereryrhs digieemingds

Maxi mim guiRUIARAWRR, L0, ﬁXfﬁjﬂctu'%)Y‘??ﬁﬂ'rB&kQHE(l_ﬂfthQﬁﬂgre%{E'y%'é'cé’s@s vh&f boen@s @
function of the signals being transmtted e wirelesS device, based on

its i rrpl érvigh te barkoffivig tRAT fHerfarenck crgbied isbopligused thesshadd theis, mayrbea0| esser
val ue. | gggach tﬁ%‘é@tfuﬁl er backd @t iths GbEtcE g%l?tM lg%fféc‘?sr or(PqQ)Pg Cftﬂlégts

Wi rel ess devi ce may termne its require uct1on bas on LTE
confi gur ihqer@f@reatndmgmamtsmecwﬂagf 1epgiting PER triggerive™ac touchergeil) RAddackedt maxi mum

prower 01 S BYgBRIRE A it R YR LAIE RO PEPpc ot e The
nmaxi mum pevedl. si gnal ed by hi gher | ayers (for the CC). PPowerd éss may be
hetuar power TORRALT b ARE R A StRPis tBTeg el Sl RS PRt

( MPR) / addiTEi RaivalowbFbckdf MR inefif EhetWTRUQllue tchie-de@ye interferencefabd otheﬁBaUSél;e a
fixed power off that .is.a func n he t.ransm ssjon bandw dt h

(for the P alf@ﬁéé‘h‘]‘%ﬁ‘?‘?%?‘(&} F_a%?f T RBF AT TE, tﬁiﬁ‘o‘?ter‘?h% &% @%SS devi ce
may be pe&srihit Is%dhefd@hﬁg%iﬂﬂ.ﬁgrhﬁ@ nﬁﬁhbﬁ'ﬁémnﬁiéﬂi}atﬂy JIpaed. Bpéipphoanesowsabagefent
due to power .requi rerre@H ? unknown tao the LII'E schedul er. I n each subfrane,

i, for aChiolhe CEhpBHINT Hae et thapdyr particalapransmissiont 4l @Aty chiRe i ne

its r equnJV@pbf@@w&rbaEMﬂ@ﬂsbﬂﬂl bosedasel AdtikidnaImy, h@uﬁﬁéah@moﬂﬁ@ip@&smh&offThI S
may be cal |l ed P-MPRact uai, c(li ) and _t he maxi num al | owed out power in that

subf r ame Ob¥abreryentppaye sebirgt 1o 2 poRibt PRt delays BEdAF G R U e,
MAX( MPRag Hhtidn(df howEr BYEIRRES 4B 1nE bla) be deddd kil the MAC CE PHR may be

transmitted or is realized by the eNB scheduler. A similar method may be applied when power
backoff or scaling may be removed. In this case, only when the reduced backoff or scaling is
reported or realized by the scheduler, is the power backoff or scaling actually reduced. This
solution may have the benefit as in power management of properly supporting LTE UL grants
and minimizing interference to other RATs when transmissions on other RATs are quickly
reactivated.

[00300] A power reduction value and reason may also be reported to be network
via the notification message that may be triggered when the UE detects an in device interference
situation and a power management procedure as described above may be performed.

[00301] Additional prevention mechanisms in idle mode may also be performed
for example, in response to information associated with such mechanisms being received and
processed by the wireless device (e.g. at 310 and 312).

[00302] If the wireless device may be in an idle state and no pending data may be
in a buffer of the wireless device, the wireless device may restrict or co-ordinate the ISM device
(or another component supporting a RAT) to protect the actual operation of the wireless device

such that no data may be transmitted during the paging and measurements periods. This may be
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(Equation 2) [00295] One possibility may be that power backoff due to
mnimzing interference to other RATs may be an additional term for

exanpl e, WAOTbeokes7d, c(i ), and the nmaxi num al | owed out pulPCpaser11/0¢HONES:
PcmAx, c(i) - MN { PEMAX c, PPowernass - MPRactual,c(i) - P-MPRactual,c, -
RATbackoff,c(i)- ATc,,1 (Equation 3) [00296] Mbre |ikely, however, the power

backof f  peorked,tfor ik tiice] witenitid @F dx@stiag eehioo@trgraciRATEl, angd ISMYr GOB niad
addition to the R reduct | on but rather in paral lel with the MPR
reduct i oR® &81VER&k DYty et devier ey Yerdobe oReeckdia s d(litowEcRay be used. In

such a case, g03718XI mém&l%d%lﬂ{e WIgMERE d&%‘&ﬁ@%e ifle X i@k ko clran tNaﬁotﬂEW c,
PPower nass - mXﬂNERact ual P- MPRact ual , RATbackof f c(li %é

(Equati o ﬁreal)enfm@qut?@ cHiG Hhe sl Qewﬂmwe@ﬁlﬁa@ idmmeds Wiy aéNBT sc hed ul er,

various [2RJIsdydcH a(s'tHéJl%'i\/{SteBﬁ%l n%?%'a@th\%% SioReer] ds paft ofnfsf s'oHchﬁ theO
predict interference affecting o RATs i n advance, it may be necessary

to provi @fere@SSsctﬁé@Pmaa npfrlﬁygl@eerretwrkﬁr%mec?eﬂpmh guihe kI twbmioweltaéé@qnon of
i nterferencee.af l‘ﬁ&&lh Qlo%ﬁﬁl@(xm@t%;rssdevébmrh@% duPo \Aﬁ %&feﬁé&gﬁ d&g?ﬂ 110, one
IS may

way to acconpli to trigger of a
parti cul ardeg@giotlfycthamg@grk in 1dle mode, the w1reless deV1ce may use the RRC connectlon

request message. A one bit indication in the RRC connection request may be used to indicate to
the network a co-existing technology, (that may generate in-device interference), within the
device is requesting to be activated, or has been activated. Alternatively, a new establishment
clause in the RRC Connection request may be introduced, (e.g. in-device technology active).
The network may respond to the wireless device via a RRC rejection message with cause
redirection.

[00304] Alternatively, the wireless device may notify the network that the RAT
component or device such as the ISM device is active once an RRC connection establishment
procedure is initiated. This notification may be present in the RRC connection request or in the
RRC connection setup complete. The network may then chose to send the wireless device to
connected mode (e.g. via information received at 310) and perform one of the actions described
above (e.g. via processing at 312), or alternatively give the wireless device redirection
information.

[00305] Together with the indication or report with the information discussed
above, the wireless device may provide to the network a temporary pattern that the wireless
device may be using to allow for proper reception of the RRC Connection setup message.
Together with the pattern, the wireless device may specify a reference timing such that the
network may be aware of the downlink sub-frames in which the ISM device is not transmitting
and therefore the eNB may use for downlink transmission. The pattern used by the wireless
device and signaled, may be an explicit pattern. Alternatively a default pattern pre-defined and
known by both the wireless device and network may be used for the reception of the RRC
connection setup message. When the network receives the indication in the RRC connection
request it may use this default pattern to determine the sub-frames in which the RRC connection
setup or the RACH msg4 is scheduled in the DL.

[00306] Alternatively, the WTRU may provide an index to a set of predefined

patterns that it may be using temporarily until a new pattern or actions are requested by the
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nore than a configured threshold. The configured backoff threshold anong

ot her factors may be dependent on depl oynent scenarios and inplenentation
speci fi c whBopghesfal er desi gn. [00298] I f the appl ipet/ysowaiostsatkof f or
interference to other RATs nay be calculated in parallel to other backoff
factors where the reduction in power nmay be determ ned by the

MAX( MPRagttiaik. ©n i Writas tdevdts Sdd, the wRATRAEK @k fma§ (usd the sichalad pdemaomay be
cases where even tqhy gh the backoff due to RAT interference crossed the
conf i gur QSNPGRS ikl MR¥ MeBitdfiR BiePlo b ot Wakange Whife Bower backof f i f

it is dopjapasRehtiBNRNCRLo MRE 1§3f'1fnﬁ E&h@*&vn@l‘e%vﬁfb h8Ghshitol thE E@fRAMRS 10

m nimze unnecessary reporting, PHR triggering due to change in RAT backoff
may be | Mihdle qtheriase ¥ BpstranaRiting o dia It teheduird nerpds AcerTiiag taothe pHETRpDI | ed

backof f  (\RemBXvedy), tfeQlirdiR@ted&! thay 11{691%319 ARG Qédagtld;noana RelRX Bk Se@¥hOdi Nent ,

simlar to power managenent in power or scaling in the MTRU
due to i Haghayt tb@mem@rqneth@ﬁglé sabrﬁa@@mghls@w@é@ewéiylabﬁvmb%tWQhﬁorhw

domai n %Mﬁ%or{tﬂfs ff@d;ur%ncﬁt E%?Qéﬂl@%faﬂé}nﬂ {h@%ﬁg%x Bkl Q- ks F eason for

this is sche rants may not Iate y adj uste By
appl yi ng poweEOOWd kof f Ilman dtealatarglutipe thabmpealbobl wed i quebinatiorewith Hian f or

parti cul r. . | . f or
scal i ng ?%“%h§ﬂggg J%qﬁggmglon %3$%” %ﬁghﬁgggpﬁgﬁﬁg rwﬁﬁ&%ﬁlgggﬁgéf or
scal i ng eacepttonmfiyhelReA R ulng ‘emd:lessde‘acqm@hmbnrm thewthﬂfrtd:CIhadﬂogi_seﬂoalbepdrfwenM@sC CE
PHR In IS case i backof f or | i y be.del ayed
ants 1 e ERSpadBhny SRRy AR SRS ol R SRR b T RE
scheduleanAmsWﬁRkasenntmqﬁonaywbeRaanAﬁﬂnmhﬂﬁthﬁﬂ&ﬁnh@@bp@ﬁhmrmsoﬁking
may be renove this c en uce acko ing is
epor ted Bregot Py IR ERon it GEe e ieay peegrmBfdinehg

act ual |y tifceduieebn tibiur $x5ik Ut O m@Yyhdhaventshechangfredeivas b hepavdis managenent
of properly supporting LTE UL grants and mnim zing interference to other
RATs whef¥$%nsni ssions on other RATs are quickly reactivated. [00300]A

power reducti@o3ygl ue @ﬁ‘ﬁhdﬂﬁ:@%ﬁﬂodﬁht&h@Qllrgl@ssrcﬁpi@éhﬁ rds@lef®r BALWRIteyi @ the
notification nessage that may be trig ﬁered when the UE detects an in device

i nt er f er Enethst HeMENQ P i @gp%fvéé?ﬂﬁﬁ oy derarderpidsetditl peergion@éa Ri\led above

may be peshn@Rhr device such hOHASKN dAAEH W iuaR e vﬂfe?e‘é@ﬂ’évﬁdénfﬁ%mhg BRanipksi dl e
node may al so be performed for exanple, in response to information

associ at awthails mayaléav foe Blaindeprrdenensetipe elethe BXM dadcpvidiie fseriralngs dayéce.
wirel ess IF gleé&'aﬁlﬁle( fa- e eﬁBO(ﬁﬂ-lg? d%@k m[19 %ggﬁld tfhe Hgﬁ?e\’! lﬁsﬂ)ﬁ% QI?CYG!S% may be

inan idle sta no pen In a buftfer o e W rel ess
devi ce, Bla%érsmhaﬁ élle@lsvslca:i@w bfeallvwd ﬁ@@@arsm@tand)hanﬂmfﬁpdm erae thetchexifti8y devi ce (or

anot her HIP&E%% ay TRy Ve dd" P 1@%@@%%2&? %&Té@?el%%@%&es%‘? Al gn of the

W rel ess eV| at ho ansm tt aring t e pagi ng and
nmeasur enexistinggerhnoldgics ilhhesdavirg, dyelternatively, the network may signal to the wireless

device a list of frequencies which the wireless device may not be allowed to reselect to.
Alternatively, the wireless device may autonomously determine the available frequencies it may
use for reselection or connection purposes, but excluding the interfered frequencies from the list
of network available frequencies.

[00309] If this information may be broadcasted (e.g. received at 310) specific to
wireless devices equipped with, for example, ISM devices, the wireless device may start
measuring these specific frequencies or RATs right after camping on the cell. Alternatively, the
wireless device may start measuring these specific frequencies and or RATs only after
determining that an ISM device may be active and prone to being interfered by another
technology and/or generating interference to another technology, in order to preserve its battery

and reduce the measurement load.
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performed, for instance, when the co-existing technol ogy may activated,
(e.g. ISMor GPS may be activated), but the wirel ess device may al ready be
connect edwDao0te1879E system [ 00303] G ven that theCRUsedieds76dEVi Ce
may be idle, the time to change to another frequency nmay not be critical.
The wirel ess device may remain in idle node while a RAT technol ogy such as
the |1 SM technmosgy may Aermacidly,at @€ netioM@uS ot BSsiP@llihg Gesd dpesfisol ution the
Wi rel ess device notify the network that the RAT such as the | SM

t echnol odfy qwagle%%j@% r RAYTH(VAtoR FeoPRing eI GIOEL I AP PRUEH R R ithd ¥ 8" move
out of thevfEBANSACHiARAG@Est!thdRirelbdd doVidEmad Sutbitniduyly s net wor k | nide
node, the wirel ess device may use the RRC connection request nessa A one

bit indi ey scrningeotimrdeguhsiscidas RAdybetore aliey ingdhe adiyation af fheile e to the

net work @e&s (%?(btﬁ&‘lﬂgl“ H@v‘f&ﬁ‘@ll QY start bt IBYhBERETAHE 1SN IBEY 158 been
interference), with device is requesting to be activated, or has been

act i vat edctivaled eF prge |11v@1fajenca mag e detecies) iMprmepaciiical dhe Wirelesh devRRaNGOTTECt | On
request uﬁﬁg hﬁaﬁ&&%%qué@leg and RAGEM &y ﬁf&féﬁhﬁf?&hﬂﬁ)'on%%cké’?fglgs)\%pﬁi@et wor k

may respon to the wreless device via a RRC rej ection ness cause
redi r ect ithoreritqrg 0394} MetsgringothereR ATs anddregiianeicesrs ndewétce may notify the

networ k- that e, RAT corpenanhy of G84LG8 4G, AR ol TARHEGE, i acti ve

once an RRC c tion es hment ~ procedu Ini
notifi Caﬁritﬂﬁ:rmyplb)ﬁe fe@sacits, (ag. cheidRRBemen ﬂed@wwnpquw&squemy innthetlse RRC
connecti gn t.hen ¢ q e. t?egﬁ di t he WI rel ess

Govreett SRR SRR Rl ISR PR ST R SRSl R MG W TS Form
one of t bﬁwatetlj Euﬂmsdlﬁ&(; thmad: rafyoheenppedgvhileitie PriocasiBisnigviat mad B in ap

alternatlvel |ve t e ess dev ce redirection i

[00305] TRAHET Sy KR TR SN GO BB g e P Rl dfvies

di scusseeaghoye resélh@m\gms ok egsfalaict pREBYqRIOY | Giee iR ISKEIRRE (@Tdthe@ RIAEMPOr ar y
pattern that the w reless device ma d?qef using.to al |§W f.or proper reception

of the REEYIEHAREOE deprtivalidy frr edcy gefio @&eh@g bgegepsten ar Peheled iirausngg

Wi I el ess afleRAT@ribBYesTREVelr¥stdred. exfu@frﬁm?e@y talsé{same mgy lifiataylbb@rdagésea k may be
aware of the downlink sub-frames in which the | SM device is not

transm t §PREHAN EPT CORXISEND ARV iqeh el UNmARRIG: Whsa th%ﬂt%\ﬁhwwe He SISO, The

pattern ysad By, 4b %e"ﬂeﬂr@&t@@ ﬁst dRNdr&Re aRGofhA TR 8611 m&%&%%‘ YeGhdd,
pattern. Alternatively a def ault pattern pre-defined and known by both the

Wi r el ess Adlevpgeela manedenerarpieetis bist mayelp wed byt HEE naglspit degisesohatthyee fRiRep-

connect i Qi Sptdipicoessage. Wen the network receives the indication in the
RRC connecti onh request it nmay use this default pattern to determ ne the
sub-franes | nlO@AI2dh t hdn RRGee altarestiyE ombegbmery, whenttheabROHitamgate imst, dhchedul ed

predet | nSATRat T et Aa Ao kTG MRS, TR b Eo Rl Do BB e o
actions &M deeqeu@s piadr RAT tlfneéce) may be deactivated or may have been deactivated for a

configured period of time. If the wireless device cannot find any suitable cells in any other

frequency or RAT, the wireless device may remove the barring restriction and connect to the

cell.

[00313] Upon a successful RAT or another safe frequency reselection, the wireless

device may allow the ISM device activation (or other RAT device or component activation).

Alternatively, the ISM device (or other RAT device or component) may still be activated and the

LTE device or component may follow the procedures described herein. In another embodiment,

upon receiving an ISM device activation request (or other RAT device activation request), the

wireless device may send a connection request message with a new cause: “ISM device

activation,” for example. Upon receiving this message (e.g. at 308), the network may send a
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network. On the wirel ess device side, the wirel ess device may use the
signaled pattern to determ ne the sub-franes which it may nonitor in the
DL. For iwetare187hi |l e t he macCont enti onResol uti on ti meCTiGS201nomiény, t he
wirel ess device ny nonitor the subframes in which the other device is not
transmtting or the LTE schedul ed periods according to the pattern.

Al t er nat cyleytiontréjectWithel regifect@Vio@BothE)raqfdnc P bR AT RhiaRbR Y& qiece piticn and
relies on the network to transmt_ the nessage on the right sub-franes. This
may be bgﬁl&brs&qcsuvg%-%@ﬁi*‘%%%ﬂoww fRetn Rff%gpe%lpngﬁb%‘% Tehis feature and

it may actual fops t41ansnigfick QRcESHPRASR O RAMYCHRh t6 NQFSHRUEFFNEAT, the _
[00307]In_an alternate solution that may al so be used in conbination with

t he abov®reless deyicp msy saadain A diffefgs fedre N h peedty list ®ainsthe IPY devigasni t t ed,

in Ordera&Rmﬁﬂéqm%rR%QRE&EE%&RB&}@@v&ﬁa%@?mﬁ@@&bﬁb%g%kﬁ@bﬁ&ﬁ Q&Mﬁ&ﬁn?ﬁy
i nform the of her technologé to not performany UL transm ssions for the

dur at i on thsfwirdiess dairtomyApRR S PRY Py PeeingRARYe illhdoite ifterfgencegronehe time the
WIRU 1's %ﬁ@%@&ihmfﬁe%ﬁ %%ﬁré@%&gwg n't{ég%'efrérﬂmh bifee thOBM 80k NBYotRRP y from

the time age3 Is transmtt ' 1e MAC contention resolution tiner

has beenRAdi daviet paday badeidtiveict iierma givea penert efrfinicolhe wirelessalepice may wporey4 may
have bee | i ice. ot her
embodi mont T (G i ¥k RETIAL Sl S o KRy B8 GV o CERAE) by B0 e
f r equencyurnad FRADr ¢ defined atmo@ it 2 titne swdhltimwtifeoretw ankl epe nddigurefthd Wirdpsrdaticon of

an RAT c nent. or devi ce h as the vice wthin t Wi r el ess

dovt ce. - TRECRERY BOfoed i S o U M PrsiSed a4 bRl o b edifliene

oper at i offreqdentibe | SM device within the wirel ess device. For exanple, in one
enbodi ment, t twork may signal, to the devi list.of frequencies or
RATs that  hel0aliTce g b apl s PSS et e 13 Eace +he
coexi st i bfhet RaMASViIOGICtINBIONREUAGS, theatitdess ddi& rhdySdtarmBdelheactiaitigetiedr thet LTE

wi rel ess deyi ces that ve coexisting technol ogies. in the device, or

al t er nat W@?(’ﬁ}l%”ﬁ@( : Pkwﬁﬁlﬁsssqse&‘ﬁ%gnﬁlﬁn%“é‘ (bl Gtz B8 ¥fbs o

f r equenciy@scHTER titkBem4d FEILRS Sndl8lY toCloWBYr AAQllteRBtedtch QMBHRIAT t&RRLIGLS: t 0.
Alternatively, the wrel ess device nay autonomusly determ ne the avail able

f r equencidrestionpljerpatively othetiegiay|be ¢vp dinfeesnt Lnein &Y cpArPPsiHpSH SE gne thpgr and
excl udi ng (¢ e kdtgr fered frequencies fromthe list of network avail able
frequenci es. EBOSOQ]If this informati on may be broadcasted (e.g. received
at 310) specif0¢1&o wi feprosher gabodimentegiyicgpate piodd therwrelesk depteanay] SM

devi ces, WL & e\iSn t A @ﬁﬁ}f' gauenci es
or RATs P%gﬁ?'§$t5§§%%ﬁ$¥%g on t g&%%ﬁgqﬁ%?pern%??%gﬁs?ét eEV#§%$%s§Hdevice
may st ar endpaggngracergionk eld ehespmay Bd datdf to b trenriies! artble onreRARAT ohingy biffesr

det er m ni ' £ ' ' rfered
by anot hit ARk oPRLARK O I RN SN EURR BR A5 DB FhTRed BT o gy
i n or der bt c-gircesd by ¢heinevdintidethyn sardthe eduegidnhed deasarséarenthelsefed. WO

2012/ 021879PCT/ US

be signa rie%lbenf)hescicgt]é' ]ﬁé@ﬁ]?lf t(l?lg wgrglgs?’slcglzfg‘cle tore cru?r%}lti 1%@1" Xfay icheitVQ g pggqrtl%rnlfaynay not
deactivate or suspend transmission on the ISM device and proceed with the paging message.
Also, if wireless device or current RAT has to receive data or a call, it may move to connected
mode and then apply one of the above described connected state procedures.
[00317] Once the wireless device has moved out of the interference prone
frequency according to any of the solutions (or procedures, methods, rules, and described herein,
to minimize ping-ponging and to allow the wireless device to eventually return back to the
frequency, the wireless device may be prevented from performing measurement on that
frequency or to return to that frequency until the co-existing device has been deactivated, (unless
no other frequency may be available in which case the wireless device may still try to go back to

the interference prone frequency). Once the technology has been deactivated for a predefined
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frequenci es and/ or RAT(s), upon receiving a technol ogy activation request
for a RAT such as an | SMtechnol ogy activation request, the wirel ess device
may aut ormoroslogigart sear chi ng/ scanni ng ot her frequeneceasand/eT69RATS
before allow ng the activation of the | SM device (or other RAT device) or
may start performng themwhile the | SM devi ce has been activated or once

i nterfer gagel dTaiyhePBie dacRed RElice My eripaepdri 10ahd netwdrk hanihe db@ssShad®vdnce may
start measuring the indicated frequencies and RATS in the system

i nf or mat (eA! t%dc(}s_s%- t1S0ik ) Thenasy hositids ERRESRSSHEP 06T AP URESELUI PR G her
RATs and vfar-aRuanck@smadt@vaR! TheirclbQ03%dd by @imatd MedsMrind M inkdrfcedngss devi ce
may aut ononously de-prioritize the interference prone frequencies, (e.g.
consi der PIMeHC@Eehe | owest priority frequency in the Iist regardl ess of

what is act ua{obmt] r ansi bi&holinkdae Rl Bless WG iRBIFhAY $EL Bt § &ehpal ogy
may be activated. For instance, this rule may be applied wh

ile the LTE

Wi r el ess idenfdrense piptigze Fon cxampld, refeinian byckdn H1Gredy iname gabpd pyittn e gatefess

resel ecti i G5 ohaticdtd e Wik R Yibe 1BY 8bA th

resel ect ?ﬁ‘g‘“"?fg t é?%zﬁlpgﬁlffoer en%egopréﬁegglfec}%eéﬁ%%% S%%clg feh%a?gsﬁ/yﬁgvitcee (or
ot her RATetdewk. dtithendle wcldedevicameedcluflopncar gioyesstipes, e, wethpdse, t he

br oadcas r .Sl I f HeIANY be. rest ored.

Al tor nat PUgrgess i8I p RS TMER ik AR Rl R Bn R & 20, 1o
coexi st i ngertteance ewnt #302.ekargsheple viddpsctibal aboivd, epéradeadoovearainerfaehce dvbhig

W rel ess ice may.use the dicated |ist .her.wi t he mal list for
o i o oD GETRRiARE S B R SRS ok B sy M A R BOE TR g1t o <

i st may libeichigefduaiyn, ltfdEvintles ldedse dayproass bhatfohmve ohber moexttsdns ngesdevi ce.
[00312]In anqther alternative e di.ment, when the. above criteria are net,
e LTE WOt Scabrca i oy Bap Tt Fonsm i Peiuos s iRt By be
consi der eddhaserigefertide sitidfion hSMsekbét aereinqe.godt Be6). RAT devi ce) may be

deacti vat ed o[g) g@é have been i ea tivated fOé.a gonfi gured period of tine.
1t the wirel e85 Hdvi ce MARMRSETICHRY OBasyhSiicrigHRsedaicr n&y bR agihpiedpfrlding an

f r equenc yn@¥ferddd sitdali6h, el iBleBSSn@aY tHe @0 RRY ik LTSS ltn%béwvérie RE presdnf ingt 1 ON
and connect to the cell. [00313] Upon a successf ul T or anot her safe

f r equencOFEsErEtion ghdats Rahaw ireP devierifice & Riynay coiw t eenpbhselprige to
activati gffevid arfdt f3RE t%?it%%h,ca%uﬁ{beﬁ&flﬁé%ﬁtﬁ%eeﬁﬁ% WNRIRIFNRLFO! Fe‘ﬁ&@iﬁ%,! vely,
the | SM device (or other RAT device or conponent) may still be activated
and t he DPESUgRNAnEeanskthe b 19 he cmplpyddiuribes there deycobedippl®s descri bed herein.
I n anot her e hgTent , MR EEGE A8 RAR b ¥ ek bom t (or
ot her RAT Qem%ﬂgti vat ?lgerr]b rbg)gueest’) , tﬁé3 %%m%}g?egg%ag%?dée@an@g géﬁ%}éﬁé
connect i devigceqqoas br mrers sagponsits theaeimtvengbla dw: wirdl@htleiaseite deteds theviateifeance f or
exanpl e. _d iVl | ShARETROE .\ .y send a
connect i 81#8?@111 é@fe%é%tlﬂg’a&péeeﬁ?r ection Cgl %Iggﬁ'%l hoéiggéeg%eﬁ%g&%wlﬁggn a safe
f r equencyeq@istd ©hlectarg alld F regqyehoupiite dargp. andtthe3dfOne, usimp b RMFrpgodedure codepexddent

operation_of .both RATs.. [ 00314] After, successful .reselection/redirectionto
Peare ¢ PeBERRSTwA et RIPEMaL b heSHEERRED Maul R B RERbENE FEFone

f r equenc WdB#Ongilyi givert Hiatl thSintedfarehcgeeh bratell Ehinday incefeae tackdlyey(rody bt her RAT
devi ce activj.t) o avoid a cell reselection. ping-po effect. .

nadi £ ongiiryhc fhatis, REP EafabGion R Sl empirlny bl omyorrect ne

cel | s onRUrandyioepdrastenpenplign s o] uemiige® theldfRes of the ardivriequwenrey barring
may be renmoved once the. | SM devic R&gr ot her RAT device) may be deactivated
for a gi PRRIBE LB HHupliqpean PO \RA RO oty P Qe ARG reaHOHBRY b (e. g.
via a nofidgi cati on) the network when the | SM device (or other RAT device)
may be turned off for a defined anpunt of tinme such that the network na

configure thel+8I ess Theghasacdnpite difaipr feQb apdprastieralgualint (Refensphd
pr ocessed;@h| Bbehed QuiTRREWRR))UHEL TIOLMEY /NS R MBS haf SISOIMEREH B thel 00315] I n
an exanpl € enbodi nent, upon an | SM device activation request (or
wireless device to detect such an interference situation.
[00322] In one embodiment, upon ISM device activation (e.g. detection of an

interference situation at 302), the wireless device may apply a scaling factor to the ‘out of synch’
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ot her RAT device activation request), the wireless device may start a del ay

activation tinmer that nay be network signaled or wirel ess device

i mpl ementwo 20e2/1879npl enented in the wirel ess device). PhiraStommwezonny be

| ong enough to allow for an alternate frequency/ RAT resel ection or

redirection. Alternatively, there may be two different timers for each

%elr at Oﬁg%n;ﬁd’r, (@.fgeNBiO);ﬁd’nd@_ﬂdleléRmﬁiéérﬂg.gf BT rused ﬁﬁ&é@]ﬂlﬁrpr@deeﬁrh%g.anm.i rran :
ilein_idl e node, the wireless device may synchronize its operatjon wt

the | SM dévieEng gﬁt%@ﬁ)él?e mw@m%? Ormrg‘fléwrﬂ@rql%d%sdﬁ%%ﬁ@ °gnt pagi ng

occasi ongmplbhedthOh® TRYcoRBEEE 113 tounBRr T8 ANGHY bd BAGPIMdWIeh BUESRE tRAF, 1t

may buffer its data and send first a connection request with the | SM device

act i vat i $hddqraipsaheiay ¢ayBiST Hhiingetobe ugHdrin g3se fhepQuir sy bt HWecrusstheletthan st art

the connggtiiothandrtiaeaiel anSfetlatiffly lahRwsaf ENBICGUEN B ¥pecfidbt iR LY, 1 f

the wireless device or current RAT nmay receive a paging, it nmay deactivate

or suspeRIMPINGRIS AT dayicehman be previdghpideviigedindhprisdesdevits h t he pagi ng

message. Al SOgohdz W relA%%érdﬁhgga Goerod IR A0 bt N@fenliQa Ak 1i91€t aor a

call, it may nove to connect node and then app?y one o e above

descri bedectwrtheviredsssiceitempy odbivkwyledzo 0817 {awIng devigd may bsesger(ege has

noved ou t jnt.er L e

sol ut 1 ondS bl Bl Bl M RS |G e BRI LB B Plod B 1 e

pi ng- pongétivgted ttle tvoeladsldowct gy wiant &l ess shedealeCer thonswenbl@kdmeteretouterecback to

t he freque t i.rel ess deyi be .prevent.ed from perf.or,m

rmasur et kg REE " PR B8 R iRl ARaREE FRNES UGG EA e

CO- exi st bagwdewitcasdias dbenndehchdraatmcferénsoheifatian @tripeit hayeguenay theay be
available in ich case.the wr.eles evice may, still try to ack to the
e er o SHEG SRR e ek s HvE EaaRb Ty et udha e ed for
a pr edEf it}ﬁ:&técisiﬁﬁtd'd@ﬁt @ﬁngﬁi JeRled bh&aw(ef &l RfmctteybR el dbtic EeMBeiag ba&POhat tg t he
network that the device has heen deactivate e.g..at 308). This may be
Cent Vi a S TS R8T ik oh EASEr Siiec el i R Py belonid eSOl emren
event. Thgy/W h&RSRO rih\HeBBloNBYthbIRNd, (iR iR146 asidd e, dsB énelsBAIQT VAAlcgnce prone
frequency. [00318]1In one enbodinent, the wireless device itself may recover

froma detect @833t er f drdiede diedgaetion! spordieieterisreace. efdriviraggdsck to FI G
3, 1n ong,@ahast: gﬁda&duréshﬁgg&éd%ﬁﬁéwgagés%Vig(foéﬁ%of%ﬁﬁawﬁg COl }pFRink @R t O

mtigate the interference situation (e.. 10) from the network. Rather,
t he wi r ePeasregesiing.angydgad taghefedovope desecting mecheptsida de perftrasd byrghengigdess

pr ocedur gs,ic A9} 0% R38O0 b b MR (IRY S HIARERREG OF yRALLOJEd

upon detecting aninterference event at 302. For exanpl e, as descr
above, upbm idereittcitigedercicpettdar Ahceatevbrir additi@eily, the woatminicoeat inen or

interfac ﬁgt&t% égﬁélecﬂte ev‘\n&ﬁéol?—é I?clﬁl Ng Iﬁﬁlgs g\gerg% (ﬂfi‘o@of tﬂnw?ﬁg?%%cﬁﬁgw ) - n

such a situation, t r S device may process or per one or
nor e act igons thewhiass of et inedsrenqer the edietessdevandiagibe gpiog acoldut-besyachnatt o
i n-devi ce 'Q%Frference

f Ay d ]
ecover ra ttlat _keduge e?é. ;ev nt F SRBHFEETS  once
r H1f£%@nt qug 119%%21 1. ASQUR 11( may b gie %)forqﬁtbﬁgilgﬁs I\%\Flge {o ectfsugh

Situatio s descr herel'n
t he i nt ebéleriongTitesfbieeomrayhehdrcdst davadeanhyytedivdi angx eomsécntier betr@rgachsithaat i on,

the interference.in the co-existi devi ces, mm e severe an revent the
o oo PSS e B GG et e il B T aT e o Tt BT ) "o
enabl e t devielemayCcetdcOradiol IRkifaluge @0 atBOR aad 304y oBreport thad dveit,to ehemditvelt (ef.

met hods degling with RLF (RLFO, reporting, mnmeasurenents, and the |like) may
be enpl o 8uch as those described bel ow.

[00325] The above may also be applied to CQI values or RSRQ values according
to an embodiment. For example, a new event may be configured to count the amount of time
within a window or measurement sample where the CQI or the RSRQ goes below a threshold
over a predefined period. If the amount of times this occurs within the configured period of
time exceeds the configured value, (i.c. if this pattern is detected) and the wireless device may be

aware that an interfering technology is enabled and generating interference, the wireless device
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[ 00320] I n one enbodi nent, an RLF procedure nmay be perfornmed by the wirel ess
device or one or nore conponents therein to enable the wireless device to
det ect thwoi2nt2drisgpence situation and essential |y causePCHaSWiRIO41607 change
cells or frequency. However, the tine required to declare a RLF may be
quite large and therefore using a RLF procedure configured to be perforned
by a W r eélags&oetans centmythdiiw bt (Suifak BOY)end a hév MBhditaicnt @RnBgaspv®RE Q0S.
Additionally, given that the interference gene g&ﬁed fromthe interferer

t echnol oSS/ OB PFEFAUPTECIOrfS PARGGHES. [esyOr la%tE dhign shmigaciifpe of data
bei ng genf&dh@d) evdnh@. o 36T | ABSHrdifRg 1 dx8@BTe cRbbdifRNts TR ROROAIHtthreHads,
enough. As such, to mtigate the ef%ects of the receiver |ow noise

anpl i fi efimepRiA)d g enuater drcribed apensraArdy cRETEUSIAYSBR ReEw OlkioR P defiiRd in that ency
reactionyiRisdevidsed. [00321] The channel quality indicator (CQ) and/or a
Signal Qual ity %Ref erence Signal Received Quality (RSRQ for LTE or Ec/No
for UMIS), nmalW0aldo be lyseapnipdingpat, fheraradess detase redy adpistide eger courtpr ad

interfer af Fsﬁﬁl&gatgéeg%%ﬂép[%?l%l lbﬁffé? %d?smgeir 'ﬁ?ﬁt deVHQBﬂfféé?édggI\z/l;eEéfo%iﬂ%

activation (e.g. detection of an interference situation at 30:
Wi r el ess agyt trasmayiomp (9-gaat$06) iAdtgrifagieelprthe wirglere deoeg mayf akgyshghRLF count er

(o0 ot oy PRkl LR i Beortip g Rk oyt B Sk Blod “or -

wi rel essRddvi ce defined (via e.g. its inplenmentation). The configured N310

and/or T310 mul tIril erl %ﬂ%l iovr\lnélterr}lbtoaj Sen?%al ie\l;] ts];t%Ct Osrmgo edfge 1%r(m ne the new
counter and t to be USEY T RIEILLIRE™ 5O £ -sy%%eﬁ r'% AU€ES due to an

CO- exi st emdpld tht eirtlessi degice evipet thAli@feratd wehy/netwomanaseilicd kil dicothaT 310

specific for co-existi conponents or devic may be pr.ovi ded or, .

cont i gur SRR ke BB B PSSy REC B M o D BTS¢ o

get \(/avl r m;j Neo Nﬂrf]lelé tﬁdln@ﬁ?ﬂeycetsﬁt&atﬁogaﬂsélﬂ OSuch et dnks, miy e bakddain@BSindRVice mo’mydgusg t he
now edge that a Gco-existin vi ce may resent ..0. ISM and may be

act i vat ed®! fhiBiriPHRS tFéWPEP&?%%%% A f%ﬂ%lwmgc@'(@flg%myg@%mtgoway be

acti vat edonfidRd\Wefi®] GImARYINE BrtéFBYeduBirdmdsQr BS Bvdrdd@ o mddrRebd@hd hiie new set

of paraneters to detect and declare RLF. It ma}; be understood that this

condi t i offtrEesh syBEamgst e ReB Qi s el dessheld the RPBR/Mes e Beloyedbrethsld;

det er m ng, yhrahbenr ludsMEHeBeRACENRAAMJId. 1 cation or report may be sent to the
network. For exanple, in conbination to the above criteria, the wireless

devi ce may al ¥93FBdse t heydarotbirembpdmsnigthe wiglosgdeyicsayaapydiffisspt set  of
aranet e : t i .
p Ecsahﬁgﬁd%g)rso@.g. Q%O@%r fae gstugegllle%g a%%glglregiﬂ%%%oevgﬁ IS¢ %Oﬁgggﬁ‘gﬁ% and/ or

out - of -synch”may be detected an : | €l ow t he '
t he RSRQsprag ube ststdinng inteti¢rewss iohothe tnhdevigie d 8V drgsmigen (eeothenRAIE rantshettes al ed

\F/{ﬁ ::u Sf 60 éf(l}%rF Er}na[y %Q § %éJV-EQﬁIQ%% %%nef, s%@&ﬁéjt%ttﬁg Ho%ﬁmoctr an %ersﬁ%' e%eflt%iﬁlr sfpg&ﬁp ce, the

parameters.

[00329] Additionally, to mitigate the saturation of the LNA by the ISM transmitter
(or other RAT transmitter), the ISM device (or other RAT component or device) may
temporarily suspend transmissions while the wireless device performs an action (e.g. at 306)
and/or reports the problem, (RLF or an Event as described in the above paragraphs) (e.g. at 308),
and receives the network re-action message (e.g. at 310) and completes the network order,
(whatever the order may be: handover, connection release with redirection, or carrier(s)
reconfiguration)(e.g. at 312).

[00330] Optionally, when the above triggers may be met the wireless device may
also autonomously start measuring other frequencies or RATs. This may reduce the delay of

finding a suitable cell and frequency when a RLF actually occurs.
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and/ or other procedures triggered by the wirel ess device (e.g. at 306)
including CQ reporting or event reporting, may lead to the follow ng

det ect i orwoeotramism t o be perforned by the wirel ess deviPCE/USadi3m4m97. at
306). For exanple, the wireless device may base the triggers on the
detection of an intermttent interference pattern. Alternatively or

addi tional l'y, [0OB®I]W r elﬁes&dghgvé s tHRYmBRLaet, t?b(wﬁleliaﬁeiéuﬁ:é ey bﬁﬂirmaﬁe syncp'
Ny times over a Tx period of tine. Mdre specifically, given the nature o
the i nt efdoMdHlEg #HES Wﬂ%ﬁ dShloquiigte PHAGHEIEST HGVPIH 2R ACTEItCB ANt h at
differe n%usbéﬂlﬁteﬁlﬁ@r@ﬂilﬁaﬂeslsmarﬁhiﬁﬂr; rbdeqiiBysyB@rO8Rebh Ghllthef RtwdrkR e 194tr el ess
device to detect such behavior. There?qre, once the wirel ess device may
recei ve &cndintedersncsppiifitioniprthynetegikewait for ptwigrliepcdion fravpgan definedt art ~ a

ti mer TXginof reb ¥ thé h@@6Hk @, kd2bRHGRUMbh {HaBMVER Yo iBRlrelcdsR &it rEBcBHh devi ce
may detect radio |ink failure (e.g. at 302 and 304) or report this event to
t he net witdothsr fequarcy3g AT dndolBRliicTisaccarghendragrkardes syssesahylyj ciangeo CQ

val ues o ACG i j . 8, ew event
oy be contnay kAT ESIAGPOMDG QAR EIPRHCTROL: ol LMATRIG, wb

measur enetien hadpYalewherasivithstodQr [ dekige RSROeGofgetiat w pacvides psbiatiad over a
predefin i of times this occurs within the configured
peri od o?ﬂ%ﬁﬁéﬁgg%ééﬁ%ﬁgﬁé%ggﬁ Igured value, (i.e. if this patternis

det ect ed) and[0OBE]wi r elAdthsughefeatges malyeldngentveas destifitat] aboveiimpatifwar ng

technol o i.s enabl ed.and gener.at.ing i.nterferenc e . wreless. device may
report ¢ AYubE B E0r AONRERRETR edR MaPhrs i NaGhach St PRUEREH Rl even
or a newufdRGlore 95 agay oombiayticxeattheotherdtaced snd gintnedLiraddition, themethods

met hods t her. igﬁto nitLgati the i.nterference even% %g. ...at 306). According
to exanpl&<H [PRRES O PR ReSRE T O T E MUY SOty ”%é?@&ﬁ? and count er
descri bethcaforgedmay chapaanti@ulcastdbyn fohexdietioiyk @mppfeeagirbdtedr.i n t he

w rel ess_device. [00326]1n one enbodinment, the wireless device adj ust
the err oEXEBRIAY @F%QHWG‘E‘ édﬁbfepn%%ﬂuﬁ%@%maﬁ S|eBR)s HErpsRite BYefré‘f“eHggd (or

ot her RAYidRY GRnduibhs ind @athuted Feall LR MANS /FREmpeaBSIThpilcRRalle (€. g.

at 306). Alternatively, the wireless device may adjust its RLF declaration

par amet epragagediadielulgahut 5 not ligisd/p cercest orly pemery @mx eENPBAFICSM ver sus

present BAkor| @&é@i LI, Adel hEARS! s RTRAGIIR MomPEWARLE Hhathbdd B S may be
e

defined to enable the wWreless device to report the interference to th

net wor k &tchap indegpalihaid ditks ged wmeablhdiskst magngtorendied nipgip, andaptied ancdigsdpri at e
actions i ek - h | i tpspdndl e the
N S R S S R L
know edgeay hatscdrio impleméns pirasigp frequbmnyl tegsceivaytobescae 8 WERed) Bridmitad bhegd | owi ng
condi ti ons,: for figured period of tine during interfered
subfranega%§3§ﬁkgeg¥§6£gé?ﬂ?ﬁ¥£rfered and non-interfered subfranes: the
RSRQ may be below a threshold; the RSRP may be bel ow a threshol d; and/or
the CQ values may be below a threshol d. [00328]In yet another enbodi nent,
the wireless device nay apply different scaling factors (e.g. at 306) for

t he neasurenents and tinme to trigger events, if configured, to speed up a
sustained interference fromthe in-device ISMtransmtter (or other RAT
transmtter). There may be a new defined event, specific to this problemor
an existing event with specific paraneters. [00329] Additionally, to
mtigate the saturation of the LNA by the ISMtransmtter
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(or other RAT transmitter), the | SM device (or other RAT conmponent or
device) may tenporarily suspend transm ssions while the wirel ess device
per f or s WO 2046020879 (e. g. at 306) and/or reports the prolpCeEmhS2qiR0F60T an
Event as described in the above paragraphs) (e.g. at 308), and receives the
network re-action nessage (e.g. at 310) and conpletes the network order,
(what ever the order may be: handover, connection release with redirection,
or carrier(s) reconfiguration)(e.g. at 312). [00330] Optionally, when the
above tri ggerg‘]hﬁ‘éffcﬂ)aé Bt the wirel ess device may al so autononously start
measuri ng ot her frequencies or RATs. This may reduce the deI ay of finding a
suitable cell and frequency when a RLF actually occurs.

2012/ 021879PClr/ US2D mﬁ@df@wlgmgmrﬁ@é%? Brtigert I@dlﬁﬁé‘%eﬁseﬁed@ﬁ%ﬁ (R, the

Wi r el ess cgavineRis By wREEL At s iR hahdWpgsihg. 9- at 306 and/or 312) to
mtigate, prevent, reduce, or avoid an interference situation: suspend
temporarily the |stvrepﬁiw&etferﬁncerséa%@a|bptéveglyﬁ5m BATzampeentndis seepadnet wor k
if |ost ion to the network; wait for network
reacti on@gpé%éﬂ ?Ié%%al %g?f?@ Qﬁb{c% (r;flg& recei ve the network or der,
(reconfiguration, trasudidiegra notiipmion of th intefesense siniatibn togdictearki wirerdinthanot her
frequenc [ ; e r I1y;
change f%%tgflﬁ}’é‘ﬁ@y?%%?’s%p?%ﬁlﬁ}és? 0‘?‘?1;%%&&§P5 %dgov%ll {éﬁlgg lgi%gfe‘%%%nsgtﬁél ect;
restart |1SM acti vi ty, and/or when the | SM device activity stops or |SM
device is turped ilt? amtlhe Qﬁgwglursl HE)I’IOI’ItIes and reconfigure for
normal operation [ TR ough’ eat ur'88"4M el ements are described above
i n particul arrecavibg naﬁigomon mlﬁ(&rrﬂfloroﬁ‘odtheaétyctsd(inlelrfetelncd diatdumntbewdeh the

appreci a ure or el e an be used .al one in an

oD nat T KT e RAd EoreaisiRdS Tt IR EAB S H e FBH e et hods
descri beghfb@iaibmcdytisbean ingitAITR BF Seladtidn oGRIRYtEDe i PEh@y thohviriaie, or
firmvare incorporated in a c(gguter-readable medi um f or execution by a

comput er IBYCHP SEBILHIC hEAPHTEEICHFCREPHION: #¥¥adabl e medi a incl ude

el ectronic si gnal $ridebsmsht tdn@du@QUSH inW¥rin@GontincIWdih €118 3&ihQR ¢Qgs) and
conput er readabl e storage nedi a. Exanpl es of conputer-readabl e storage

medi a i nE1tgE the detecigdaniseerensefittd®nt o, a read only nenory (ROM), a random
access nmenory (RAM, a register, cache nenory, sen conductor nenory

devi ces, magnetic media such as internal hard disks and renovabl e di sks,
magnet o- opt i c&l meldicanctindpt sloim avhaiein Prceil thesorfipurtivndifskaatioand di gi t al

versati | g, 1%%§%&BYQ§1§ gl I%as‘? bRESSROFolbWin gs§9afflh@\te¥ ?d(;n' ¥ 4 180F LMRLS dTBAT Pe

used to |rrp frequency trarscel ver use In a WIRU, UE,
t er m nal copaentse ediregtion RN@othsr frequpndyo e actigatutod the firfet T prsseedngiRASH:

1. A methggd Jn%{l Thlh2atLAG 161961%5@ ALPRK? E?&c\é‘@ﬁ{}/\g% ﬁ%@:ﬁgﬁﬁ%né G AHA9Y

(RAT) conpo In-a vvlre ess devi ce,
RAT or second RAT component; turning on the ﬁrst RAT or second RAT component; and

power scaling a frequency band associated with the first RAT or second RAT component.

4. The method of claim 2, wherein the configuration information comprises at least
one of the following: a configuration for an in-device interfering event; information associated
with a capability of a network; a scaling value; a new measurement configuration message; a
new frequency band; an activation delay for the first or second RAT component; an indication to
start the first or second RAT component; an activation time notification for the first RAT or
second RAT component; an indication of the type of traffic including the priority thereof being
transmitted or received by the first RAT or second RAT component; a command to keep the first
RAT or second RAT component off; a handover command; measurement control information;

information associated with an RCC reestablishment in another frequency; a reconfiguration
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detecting an interference situation between a first RAT conponent and a
second RAT conponent in the wrel ess device; and transmtting a
noti fi catworzofo2i4ve i nterference situation to a networ k PCRIUSe@&iL0416hE
notification conprises information configured to be used to mtigate the
interference situation. 2. The nethod of claim1, further

conpri si Agssage; infornfx@ioR bsbd1@ed At b Gist elah @) a irdifi0Etivaltd ©iffetdnt RAE; Gleir@ati@d
interference situati on between the first RAT anq second RAT conponents in
the wir eﬁ@ggata%wtﬁé,dlm%?% rEQRRIQIS R PP Wi I M3 AP o eotit 7 B an

i ndi cat i gfer@fonahfdbliHassRkdOHELLFDD hRE dRSIES ScFREn DM fokRioMakRLRRS WiV Ce
in response to the detected interference situation; and

processi A§aFHROCOHRNgRASERCIET heibiEariPEntiphassedtedyvith a ner-piféH seBnfsPglir ed to
m tigat e Bdye). IRt §GHRE sdnBilhk K BRRE intbhMabi fRociated with d@wvnliiRepAREt hod of clai m
2, wherein processi n‘g the configuration information conprises performng at
| east oné&etgpsmpipgors ghd Baflregk; inforragin wespcipted With apkink ($iL) FAENgRIsSS@E GAd RAT
conmponenty. g, k%ﬁfo&rﬁ&ﬁdn%'sowteﬁ%%\Qerﬁncfog?&k!@sﬁ'@%becﬁ@e; %?Eddﬁc%?r?ﬂﬂat%e the first
RAT or second RAT conponent; a del ayed activation of the first RAT or
second RATeréuenso pignation hagba¢muitighttd aileinformationRAPCigred sathard cRATFlingorfgonent ;

t ur ni ng en ﬁeﬂ%rlga{nﬁﬁ RAT or second RAT conponent; and power scaling a
frequency Band’ dssociated with the first RAT or second RAT conmponent .

4. The method of claim2, wherein the configuration information conprises

at |east one of t f ol | owi.ng: conf.igurati.on for an in-device interfering
avent i nf or mit i on iRt Bfimd FRA AP S 0n s Sel Pl g
val ue; aonmwemBgsay enent configurati on message; a new frequency band; an
activation delay for the first or second RAT conponent; an indication to
start the first or second RAT conponent; an activation time notification
for the firsteRAT The nsignd cRA 5 CoINREN BRRtone aNmbi i gats empafe 4t M@sttonper of
traffic including the priority thereof being transmtted or received by the
first RATCIPIQERSRIRAT ERHEHASAEYC HEFTHARAUIY Y HerginitiHed:fichaec it or
second Rfbde eniRrent; «hhigean BaRdeVRharfIRRda cHIRAS SRR Me s68Ati6 Mlange;
information; information associated with an RCC reestablishnent in another

f r equency® SEPIREAbLTY IR ot $HRtipelsdyrdetarnmsd tnati A 2ave 6 BES with a fast
change; a redirection to a different RAT; infornmation associated with a

di sconti nuous reception (DRX? _operation; information associated with a TDM
oper ation; i nf-or nethicapetosiad elagn eavhtirgim thg npifivakgn soreipsPex legplemaof Ba;

i nformati i A t i Wi th;

|t or mat o RS leEbthg [InBR ATk el @ AT AR AR BE B LR e
schedul i agivaedirsndeation therfireitl ohomssemndiRat echbnmmongnt dosd itd brktugnPd pr is turned

retrans mbﬁ;%hf%ﬂﬁat%ﬂgs I 8&%@% thd Jl{e%? H%Eé' tﬂgge@é ?ﬁSEanatti%lg aég’io{i{]}e&l&ltil %ghr{o%g,%
retransm ssions and teedback: 1ntormati oncassoci ated w a random dccess
pr ocedur gpeacnubing theattederenich attuatihe anntdeatien efceapshilityal therwitedess bevar tori t i gat ed
and i nformation.associ at.ed.w t ower scal.i hg. frequen and.

5 The. morm RO R R i R e P B e B RGP Gt et e
based oncengonent; tapesdehir@gedquested by the fird RAThe sem@ht 8 Tadompbadnmsbryvicaher ei n t he

one or nore triqggers,c i.5e..at |ea (L:BA e of thefollowin .. proactive
Lri gger s coputeftis et by dhdre AT WG & byt ot eI o rode
of oper atinef;infarngidn g8 odiMte @wUB AADJS 6LHREHIOn 6B et RATWI3NYE] RATA Service
scenari o change; an expiration of_a tinmer; a gﬁnel\r gt i on of a predeterm ned
| oad: an§omPYy Qtéarbpdga%qnéyhen the first or second RATShould be turned on; measurements

associated with the first RAT or second RAT component; a hopping frequency associated with

the first RAT or second RAT component; a list of frequency supported by the first RAT or

second RAT component; an indication of an urgency associated with turning on the first RAT or

second RAT component; a request for A-GNSS; information associated with a source cell; and

information associated with a buzzer size of the first RAT or second RAT component.
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7. The nethod of claim6, wherein the notification conprises at |east one
of the follow ng: an indication the first RAT or second RAT conponent needs
to be actwoared2:79i s activated; an indication the firsPCRAB2an/08wednd RAT
conponent needs to be turned or is turned on; information associated with
the one or nore triggers; information associated wth technol ogy types
causi ng the igqter fEcentRISIfclaah il OMheréf thediif@tib®mapbe Gadapedditlyiat kawf the

Wi rel ess devj ceoﬁo handl e the interference situation; i nforglat i.on
associ at €8¢ Hithhioflpwing; yia gn BRCCopRFIORAPOEGMTBhRIATed T s Wy 8 net SRYWAT B RREquest ed
by the fifcSdagfRATa ORRE 6:HIEITRAIEARINL B via SRRYIGESCRAPICOMpRAHASI LD by the
first RAT or second RAT conponent; information associated with a tiner;

i nf or mat VB TASEBERBdAMeriage: gitea aMHpsputal 8l§MeHt t he first RAT or second
RAT conponent; an indication on when the first or second RAT shoul d be
turned on; neasurenments associated with the first RAT or second RAT
conponent ; a HoppiHy matladird gleym dswlkeesin thedirytiRAT eqmeponet seppRAT2 Hrst Bdwond RAT
CoMPONe Nt foibdythd fle -4 ﬁcyonﬁmmgl&%gnpys&&fa (b HenF o OhnSERRAR AT
conponent; an indication of an urgency associated with turning on the first
RAT or séiesomel Reohdoedpteabimiogies aredjtfersnt. f or A- GNSS; i nf ormati on associ at ed
with a source cell; and information associated wth a buzzer size of the
first RAT or second RAT conponent. WD 2012/021879PCT/ US2011/ 047697

8. The net hodl®f cA aiimieds, tranbreit/edcnive heit ABTRU) Gamitgatinaintdréerdncabswidntoed by at

| east one .of the foll oqwi,ng: Vj n RRC connecti,on est %ﬂlﬁem procedur e,
via a nowirimgrte i Aeita (B o RndRARSE MR R IR R lace vi a

a RRC connect a petesporeoinfidueidaonessage; via a routing area update nessage;
and via a MAC control. el emanl;. . (ie Tlae rTEt hod of .clgi m 1, wherein the
first RAT conP6ASHIONSEpRYTaormetiander ¢ Ity d e %Wsa@"a&% THESROShd RAT
corrpogenrmdosdnp_ o) rcﬁﬁlpclaaess GO Wﬁlagsﬁdvaemlmr@gﬂm fgﬂﬁgKMi@ﬁ Q}fﬂrrﬁaﬂ@n torhsitseand
second radi o, technol ogi es are rent . 10. wirel es

transnit AR @C&@P&%ﬂf?ﬁfrqﬂ% g@rPSIB[O“FIFA e AP VicR TR mOPRSTE Segieqisdn coexi st ng
radi o acgR&%réRe hnalieg¥nd RAT) conponents included therein, the WIRU
conprising: a processor_configured to; ) recei ve configuratiaon

i nformation f@Pces tecerfiaptionidormetienneluding theracton wefigwehtorigeys heor e RAT
conponenyystedtly mherehéLli@sndevi ce, wherein the configuration information
conprises an action configured to be perforned by the wirel ess device in
response to the detected interference situation; and process the
configurationgjnf i i } 3 i : i ! t he
detected int eH"er gﬂ;@giﬁ?udg? ]igionlrln%’%e}emath?g?&%ﬁ%&%%%&g%%?dm@f%{fgﬁgr ein

t he procéssione pEthe follohars wenfrepasserg thocqpéegtration iaformetzst a bandoof farilke first

foll owin ' ) I I inf tiaon. for the
first RAR D ogRn SRR PR chold ol @b M BT B BAOHRY o o
acti vat i @ATodr stdvad RiATstoniRbidenara ey ahattiR&iDned pdne AT ar sdedndRed acti vati on
of the first T.or. secqn T .component..turning off the fir or
second R eRRonEies S ARt T BT {PPhie G borbE shfmins Tk onent .
and powekecsad@RAMGompbiicaq dahpyvddataling s Soqicatyelthndiagsbcibtae whth tigt firRARIADor second
RAT corrponen(i 12. The WIRU of claim 10, wherein the configuration

i nf or mat PERMEBARIPTRL At | east one of the fol lowing: a configuration for an
in-device interfering event; information associated with a capability of a
network; a scaling_ val ue; new surement configurati on nessage; a new
frequency banﬁ%- arThst Sl 8%%%@3‘6?68} the Fenfieppaiip BOTEBHY P TRETS O Ifptnent ;
an i ndi cahd &Mhd RISHRAET a EMBghbafist foPin HERCDE ifiiEriE O BRAN @iTbimaA0n akbdimad | on
time notification for the ?i rst RAT or second RAT conponent; an indication

of the t {8 2sRPIHHY PTG kLIRS YEIpP MDY MESFUERIP e IBRRIRY Peatsnt tted or
][ |e$ glt ved By rlehigenty bal; BALERHios Q6N b BRTir&QIRQBENRA TR omPOHFRA gn (k&L he
start the first or second RAT component; an activation time notification for the first RAT or
second RAT component; an indication of the type of traffic including the priority thereof being

transmitted or received by the first RAT or second RAT component; a command to keep the first
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RAT or second RAT conponent off; a handover conmand; neasurenent control
information; information associated with an RCC reestablishnment in another
f requencywoaordemti gur ati on nmessage; i nfornmati on associparas2eiiolrear f ast
change; a redirection to a different RAT; information associated with a

di sconti nuous reception (DRX) operation; information associated with a TDM
oper at i oORAT éifsedofBRIADcoaHS Mt affedhanibwer sorfmdhhdn aledsucbinfrheoonapiah ol h&ivn;

i nformation associated with a ﬁatte[]- or a chagge associ ated .therew t h;

i nf or mat iArMeEeRaTatiaed with pn RChSFRsRkEen SR ARQIRCT M gRney: CESIPISYR Y nor e
schedul | Rsda88 WiSinSatioh BIsOEIABA WAR 2 REB&ahad; & tedivettiondOWAIficRdat R BIF) information
retransm ssions and feedback; infornmat i on associ at ed with _ uplink {Eglg_(i
r et r ansn¥EFidAd WA @ diseaiigae reqepi Oy (PR oRcradds dtfarmationpseeriaed vt cess
procedur gper@ibnt MermdtidPRsdchdd wibtea Flﬁb%lff@P‘Iﬁ@;@@pe%tibﬂﬁ%lfo%atg)?%ss%f@rﬂa{éd with

mtigated; and information associated with power scaling a frequency

band. a patgern PhechprgR gsgiciagddaghareviith; infpriaradiph asspriatpd witle 8 goi-byféer pigup frpprt

confi gur gt 0; § s@Padipl Sl EhE NG mRlibL AL QR PERNESMIAK BE) two or more
RAT corrpgfjﬁlser?t’ gflfﬁgﬁesw re %ssfl %e)’/?ge; _alnd ' e' tranés?\%lt te% r_l)oti fication of
t he i nt erdtensemesaonsiand feedlmak;tinformation wesokiateduvath @phinkt (h8-) mestanfmisaeris@nd conpri ses
i nf ormat i ' ] b A fere i tuation.
14. The. WiRERFcar PR e R NI o) 4ok B2 bl WL RS et ot o
based onimerérorxce pbragort ids dpger witigated; and inférmafitreasyidRitb o itlc pawamsdading whver ei n t he
one or rreeuetnri rs conprise at |east one of the follow ng: proactive
triggers; L&A TVE tri ggers; a handover being initiated; a change in a node
of operation; a change in a usage scenari o change; a change in a service

scenari o changg; i ration timer; a generation of a predeterm ned
oad: and a obe aedBRPREHAM 0. vheteie piged e SRafar SRl ther of n { he

notification garpui mesfeihcd @@stioneeveeh attltawh @k oW RYT cémpdndfts @athe on t he
first RAT or second RAT conponent needs to be activated or is activated; an
i ndi cat i 8"r’1re[e ¥ICFAIRAT or second RAT component needs to be turned or is
turned on; i nfakpRtl RSSO 6T At aflerMrdile LHRRLON® aQletw iRk SvHefdiIBE hstification

i nformati on associ ated wi th technol ogy t‘%(pes causing the interference

si t uat i oROMBfHCS Wéqr@awwnégurad@&ﬁ&mqgtpwl ¢ thp inteffer@re s8atigyi ce to handl e
the interference situation; information associated with the first or second
RAT conponent; usage scenari o requested by the first RAT or second RAT
conponent; set4i céﬂ‘@é’@"ﬁ&UioéChﬁ@a%s’ﬂ@GlfbtPe i fergnee situian is deteetedblbpg edT
conponeng'egg]{)é}gg@g%ggp associated with a tinmer; information associated
with a node o operation of the first RAT or second RAT conponent; an

i ndi cation on when the first or second RAT should be turned on;

measur enent s SOoG}at i fi.rst 0 :

hoppi ng frequgsficycfah%s\gglﬁgotéglaw? Zh “%hﬁgeh*ﬁ?g eﬁﬁﬁgﬁ gljg?%%ﬁ%ﬁ%?%g%%engfnt ;a
| i st of fhedglilevioy pseptparttiegbrhyeactie tfipgest; aRéddoser teagomdatRAR chargoangnt ; an

i ndi cati an offanra%rlgealn%%{n asiggciaat edngmr'lt alrtlur niﬁ’la% on at heifi rsntariRA};I;nor' second
RAT corrpor?él%?;ol)g FaIet F AP * RAERES I NT 6P Frat FERSA LSO AT ed W'Y A 3% Sour ce
cel | ; andn eqffiatiomdfl adimassgabati@dofi [irbdcgeriingd &adsind @ s of hibuffdrr st RAT or
second RAT conponent. 17. The WIRU of claim 13, wherein the
notification may be transmtted by at | east one of the follow ng: via an
RRC connect i ors. estERlWSRUBM tlaji OF; &ehdfeth thy hétiftati@eohipeik at Ra@ olRREF thessage;

via a R onnectjon request ssage, via_a RRC connect setup conplete
nessage!?(ft‘?}fo&”%: %mca@ong?@mhgggt%g’%%%%&;CO%H%PGM B0 (RAESRBAEAST Nel enent
18. The W¥tRuke@f anGh@tdtiod bhe MORET Br bt dTRABE oA ABRBRERY tuFdPBPK gl i 1 st
radi o technol ogy, and the second RAT conponent supports a second radio

t echnol 0§y, Bt SPeriAtef Nathithe Qe op AYrsiEEeRY Hfamagion aspriyrdyite echpadogy

di f fer entypes causing thtInterferBRE MRk R an Thdid88h biPcab ik g iRRERIREINEEN, M adi o
access technol ogy $ RAT) conponents in a wreless dévice, the nethod
conpri si Agdle the interference situation; information associated with the first or second RAT

component; usage scenario requested by the first RAT or second RAT component; service

scenario requested by the first RAT or second RAT component; information associated with a
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detecting an interference situation between a first RAT conponent and a

second RAT conponent in the wrel ess device; and perform ng an
action stwopediznz1g7he wirel ess devi ce, wherein the acti orCraSeanfuared to
mtigate the detected interference situation. 20. The net hod of

claim19, further conprising determ ning whether a communication link is
est abl i skia@dr;Wfbination edsvastkd wih pmmb deoprratioh bf the @itsk RATASr sédded RAtrer f er ence
situation to the net wor k; and ormng he_acti stored in the wirel ess
devi ce. WRRHPIRES RLRAGHIS Y e ESH%SWB’P RET 2By he g of: THSVRBEWDT k ¢ o

provi de b{eciaed iwith @RArQR O of R LT ERFRNER; ShdppailzifRGuency associatédwitid he
nmet hod of claim 19, wherein the interference situation i s detected based on

one or ndrdirstRATgersscaidRar T eamnpnent: ¢ s of fremencyrsupnasted By hefivi FA T oact i ve

trigger Ssec"oﬁ@ﬁk'l"é%mb&eﬂﬂ%ﬁ Hdi@NPIA\BIenBEl O idil Wit Bfag & GOBRORAITN 2 nMDde
of Oper ation; a ch ange 1n a usage scenario Change a Change in a service

scenar i o5eRahBAT campenept: eagduets fesfA-GNSShinformatioqeassaciatedonitho soarogcelleanér mi ned
| oad; anﬂlfgrnﬁ'tlgl?asggmﬁe(p\”{tﬁ 8buzzer size ff th?ezﬁrstg]f}ll' Q&%E&q ﬂT gdn‘;ﬂoﬁ% 9 wher ei n

the action conprises at |east one o ow ng: radi failure
(RLF) procedure and a handover. 23. The WIRU of claim 19, wherein
the first RAT, onpaN £ cond
RAT conponent ‘gupporﬁ)gjr%ﬁgégg%%%r gxgle}euf ﬁto c%&ég&%t\?ﬁé@@t{égbﬁﬁﬁe ?rst and

second r adk of thefohlinwinggviesn RRE odnr[dcmreerstabhshment procedure, via a new field in a RRC
message; via a RRC connection request message, via a RRC connect setup complete message;

via a routing area update message; and via a MAC control element.

18. The WTRU of claim 10, wherein the first RAT component supports a first radio
technology and the second RAT component supports a second radio technology, and wherein the

first and second radio technologics are different.

19. A method for mitigating interference between radio access technology (RAT)
components in a wireless device, the method comprising:
detecting an interference situation between a first RAT component and a second
RAT component in the wireless device; and
performing an action stored in the wireless device, wherein the action is

configured to mitigate the detected interference situation.

20. The method of claim 19, further comprising determining whether a
communication link is established with a network to provide a notification of the interference
situation to the network; and performing the action stored in the wireless device when the
communication link is not established with the network to provide the notification of the

interference situation.
21. The method of claim 19, wherein the interference situation is detected based on

one or more triggers comprising at least one of the following: proactive triggers; reactive

triggers; a handover being initiated; a change in a mode of operation; a change in a usage
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scenario change; a change in a service scenario change; an expiration of a timer; a generation of

a predetermined load; and a size of a buffer.

22. The method of claim 19, wherein the action comprises at least one of the

following: radio link failure (RLF) procedure and a handover.
23. The WTRU of claim 19, wherein the first RAT component supports a first radio

technology and the second RAT component supports a second radio technology, and wherein the

first and second radio technologics are different.

-77 -



