System and Method for Multiple Packet Data Network Connectivity Detachnent
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t el econmuni cati ons capabilities, such as nobile tel ephones, personal
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[0003] Communications that take place via circuit switching can be said to occur in the
circuit switched domain and communications that take place via packet switching can be
said to occur in the packet switched domain. Within each domain, several different types
of networks, protocols, or technologies can be used. In some cases, the same network,
protocol, or technology can be used in both domains. The wireless communication
networks may be based on Code Division Multiple Access (CDMA), Time Division Muitiple
Access (TDMA), Frequency Division Multiple Access (FDMA), Orthogonal Frequency
Division Multiplexing (OFDM), or some other multiple access scheme. A CDMA-based

network may implement one or more standards such as 3GPP2 1S-2000 (commonly
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swi tching node. Exanples of wireless network standards that use only packet
switching include GPRS, CDVA | x EV-DO, Worl dwi de Interoperability for

M crowave Access (W Max), and Wreless Local Area Network (W.AN), which
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[ 0008] Fi %ure 2 is acall flowdiagramfor a UE-initiated detachnent aof a UE
fr om §0005] |n traditional wireless telecommunications systems, transmission equipment in a
base station transmits signals throughout a geographical region known as a cell. As
technology has evoived, more advanced equipment has been introduced that can provide
services that were not possible previously. This advanced equipment might include, for
example, an enhanced node B (ENB) rather than a base station or other systems and
devices that are more highly evolved than the equivalent equipment in a traditional wireless
telecommunications system. As technology evolves, other access devices might be used
to gain access to networks. These devices as well as conventional base stations and
various types of radio access technologies may all be referred to herein as ENBs. Such
advanced or next generation equipment may be referred to herein as long-term evolution
(LTE) equipment, and a packet-based network that uses such equipment can be referred
to as an evolved packet system (EPS).
BRIEF DESCRIPTION OF THE DRAWINGS
[0006] For a more complete understanding of this disclosure, reference is now made to
the following brief description, taken in connection with the accompanying drawings and
detailed description, wherein like reference numerals represent like parts.
[0007] Figure 1 is an illustration of a wireless telecommunications system according to

an embodiment of the disclosure.



plurality of PDN gateways according to an enbodi nent of the disclosure.
[0009] Figure 3 iS a call flowdiagramfor an MVE-initiated detachnent of a
UE froma plurality of PDN gateways according to an embodi nent of the

di scl osure. [0010]Figure 4 is a call flow diagramfor an HSS/ AAA-initi ated
detachment of a UE froma plurality of PDN gateways according to an

enbodi ment of the disclosure. [0011]Figure 5 is a diagramof a wreless
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[0010] Figure 4 is a cali flow diagram for an HSS/AAA-initiated detachment of a UE
from a plurality of PDN gateways according to an embodiment of the disclosure.
[0011] Figure 5 is a diagram of a wireless communications system including user
equipment operable for some of the various embodiments of the disclosure.
[0012] Figure 6 is a block diagram of user equipment operable for some of the various
embodiments of the disclosure.
[0013] Figure 7 is a diagram of a software environment that may be implemented on
user equipment operable for some of the various embodiments of the disclosure.
[0014] Figure 8 is an illustrative general purpose computer system suitable for some of
the various embodiments of the disclosure.
DETAILED DESCRIPTION
[0015] It should be understood at the outset that although illustrative implementations of
one or more embodiments of the present disclosure are provided below, the disclosed
systems and/or methods may be implemented using any number of techniques, whether
currently known or in existence. The disclosure should in no way be limited to the
illustrative implementations, drawings, and techniques illustrated below, including the
exemplary designs and implementations illustrated and described herein, but may be
modified within the scope of the appended claims along with their full scope of equivalents.
[0016] According to one embodiment, a system is provided that includes a component
configured to promote detachment of a user equipment (UE) from a plurality of packet data
network (PDN) gateways by sending a message to the PDN gateways to detach multiple
PDN connections associated with the UE.
[0017] In another embodiment, a method is provided for detaching user equipment (UE)
from a plurality of packet data network (PDN) gateways. The method includes sending a
message to the PDN gateways to detach multiple PDN connections associated with the
UE. The method further includes sending a detach accept message after deactivation of
all PDN connections associated with the UE.



[0014] Figure 8 is an illustrative general purpose conputer system suitable
for sone of the various enbodi nents of the disclosure. DETAI LED DESCRI PTI ON
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Figure 1. [0019] The system 100 includes a plurality of UEs 110 each

whi ch 168ntheodRect! 0 might first establish one or more radio bearer connections with &h EF\IB
120, a base station, a radio access technology, or a similar component. As mentioned
previously, any such component will be referred to herein as the ENB 120. While only one
ENB 120 is shown, multiple ENBs 120 could be present.
[0020] The UEs 110 may connect, via the ENB 120, to a serving gateway 140, which
can also be referred to as a mobile access gateway (MAG). The serving gateway 140
terminates the user plane interface of the radio access portions of the system 100. The
UEs 110 may also connect, via the ENB 120, to a mobility management entity (MME) 130,
which then connects to the serving gateway 140. The MME 130 terminates the control
plane interface of the radio access portions of the system 100. In practice, the MME 130
and the serving gateway 140 may be components in the same physical device, but they
can be thought of as separate logical devices. Therefore, actions that are described herein
in relation to one of these components might occur in relation to the other or to both of
these components. Also, the device referred to as the MME 130 might, in a non-3GPP
environment, be an access server or a similar component. Any such component will be
referred to herein as the MME 130.
[0021] The serving gateway 140 forwards packets to the PDNs 160 via a plurality of
PDN gateways 150. While each PDN gateway 150 is shown providing access to only one

4



plurality of packet data networks (PDNs) 160. The PDNs 160 m ght be

I nt ernet - based networks or m ght be other types of networks that can

provi de packet-based data. The PDNs 160 could al so be considered to be
access point nanmes (APNs). Each PDN 160 can all ow access to packet-based
services, such as Wrld Wde Wb pages, nultinedi a broadcast/ multicast

servi ces, and other data packet-based services. To access the PDNs 160, the
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present, and each of the PDN gateways 150 could connect to more than one PCRF 190.
[0025] Some of the UEs 110 might connect fo two or more PDN gateways 150
concurrently via the serving gateway 140. This could provide the UEs 110 with fast access
to multiple PDNs 160. For example, one of the UEs 110 might connect to PDN 1604 in
order to access the World Wide Web and might connect to PDN 1602 in order to access a
video download. If concurrent bearers exist to both PDN gateway 150, and PDN gateway
150,, the user could quickly switch between accessing PDN 160 and PDN 160, If
concurrent bearers were not possible and the user wished to switch from PDN 160 to
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[ 0024] A home subscri ber server (HSS), or an authentication/authorization
accounting (AAA) server, or a simlar conponent 180 can connect to the MVE
130 and can store data related to services available to the UEs 110,
billing policies for the UEs 110, and simlar UE profile data. If dynam c
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UE that |s concurrently connected to a pluraiity of PDN gateways 150. Procedures are provided for
UE-initiated, MME-initiated, and HSS/AAA-initiated detaches from multiple PDN gateways.
[0030] Figure 2 illustrates an embodiment of a call flow diagram for a UE-initiated
detach of one of the UEs 110 from multiple PDN gateways 150. The PDN gateways 150
are depicted by lines labeled 1504, 1502, 150s, and 150,. At event 201, the UE 110 sends
a Detach Request message to the MME 130. The message might include a “switch off’
parameter that indicates whether the detach is due to a switch off situation. At event 202,
the MME 130 sends a Delete Bearer Request message to the serving gateway 140, which
deactivates the active bearers connecting the UE 110 to the serving gateway 140.
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I's concurrently connected to a plurality of PDN gateways 150. Procedures
are provided for UE-initiated, MVE-initiated, and HSS/ AAA-initi ated
detaches fromnultiple PDN gateways. [0030] Figure 2 illustrates an
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Requesgen t MiRSSASRE 1oy SYMP o a[l] e tEBI\IBQg!t gaﬁ%}“@&ﬂ}é@éﬁ‘?@ Fe?a%g}l?n W Ry a
Respo 150. [0032] Also, as

RO S aags P S PRI IR0. e

ment i 130 and the servi ng gat eway 140 ma ?@
conpo(@o82] ofAlsbeas aventiphgd ipreviodslyi the, MM 43@ igodd et&@é&lﬂ@@@fﬁa@{ e,

Fi 2 ts., Th f , 3
cvant beRsTATE oG the,SBe ERURGHRT e o RN AETRRIET TEE RS 35,
ser vi Qegan%fté?gﬁbhp%ﬂentsaSTﬁ&@me, fiie hiiswages bhehdPRidoat events 208Cireh204 ayWVE

130 or singl e conmponent that includes both the MVE 130 and .the servin
gat ewde ebdbangabbsivesn thedtDNIsteways b apd t%ﬁ%rvm#éem@d nlz% 238 Pweﬂ’?

the P ate 0_ni j r ' nBHi ladédhe
pCrre BEbEbe I PRIV gan a1 Sl the e 138 B sl oot ey
140 ageRowleadnes 180 andivie seRingysteagrid. Request message with a Delete
acknoUpedlos Abevant e f1ove o (1p'8 FEeREe d SBealp aieriuh 158 PN Gdieyays 150
after regeiyi e S0 0 tigdt theeb&umd)

gat em@'gﬁﬁgﬁ.é&%{ Rﬁ(j\;]en'fe E@i |fg| f’IBt9 ht(@eIb @%a{i@éﬁé%???%ﬁfgmt er indicat esrst ﬁgﬁ
the debpabedsAteved206,tha sewing gatswaysi4Gacknowledges theeVivifos Relete Beaset acn

A t to the UE_110. At t 208, th ' :

o1 gnalReicsbARsseg® e pelete @@rﬁr{ﬁgw@&mﬁ%ﬁﬁe‘?‘ék%@@ﬁﬂéIS%%"P;%
ENB 120, L ndi ' fAS Batwer Re hmesgag@erily
Fi gur @ﬁé@% Eg{) Lagtg%é‘nggggg&ﬁeﬁmg ng Ogh@aal‘ Iabf | ow di agr g@rgre a?]ssi

MVE- i raftarateaividgtReleteoBeanes Responee nressages fiogmaihdf the PLbeRteaszs Mo
At event dependi.ng on, ; Lkt LSl itcH &ff Oor
xpl 1 et aHe. R T O PN bHEaldl ptitic BeBEndEhBrlub o g bffCT,
the N('\jéﬁtu%ﬁQn,"tﬁé NIAE TB0lsendsTy Deatath Aocepttrhesdageln tha WE 410aht exerheQd the
period of tine, the MVE 130 may inplicitly detach_t E 110,. I '
case, MME MO8 Iseasrsedtsnsignaling) conpREiR V&@qﬁ@%ﬂheﬁ@a d ?8”?@% %Eﬁﬁi%g#élf
t he 130 i Gl . Q6 SWatogdeteid a Detach
Requ%owg?s@é tb% Iﬁﬂ%%@ﬁg@ﬁ%@gb@tgaﬁggggﬂ@g%isage caﬁ contain a
det achjoogap. Wyws 3nillgbtrates areentbodiment obaleall flow disgsamcios @nt MEsmitiated
reattaches at the end of e_detach. pr s,. At ,
sends @etaeh of engohien L%éqiuﬂ%fm%%’ilﬁge ? @ﬁ H@tewyg i ﬁ;’t dgfévv\e/a@tr@igug R%ﬁ@ﬁg
deact | yat G5 thaetRCMIME-iRBA8" SeBBANS Gphéit bh @xplicif, tAet MMENEI30 might send a

Detach Request message to the UE 110. If the MME 130 has not had communication with

the UE 110 for an extended period of time, the MME 130 may implicitly detach the UE 110.
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serving gateway 140. [0035] At events 303a, 30313, 303, and 303d, the
serving gateway 140 sends Del ete Bearer Request nessages to each1of t he PDN
gateways 1501, 1502, 1503, and 150, respectively, to which the UE 110 has
active bearers. At events 304, 304a, 304a, and 304d, each of the PDN

gat eways 1501, 1502, 1503, and 150, respectively, acknow edges the Del ete
Bearer Request nessages with Del ete Bearer Response nessages. The Response
mes s ayahis ®isebthe MME 180 does motl séna addataste Regnest messagRei@ubstURdd8adfdsever e

cxchakbie 130 Sty dolach (o oyl 0o N NIE 380 dose, e b BoBERRERcet o

150 a ' i eahoty i
i ncl u@%\g&%ﬁ% ﬁ’e{h#\?e@%n@m arll:%4 ??‘lhehg g?%@zﬁgﬁéﬁ@miﬁ“g@i%ga&pAt pg,'\t/vgﬂlltoBEOS,

i f onmight beset tBCREACO0, iarwhidbpasgdiie Uhd 10DRagackstmgthesendoftie fRBE act

with the PCRFs 190 .t ndi t he ,P
o e Al B VRIS
€ [ S4teRAGURIY. WIRSH d8actidtés theDatiiech&mrers comesgtingstbe rids sl et
MVE 1 % ﬁ-@hgé gergl ng gat eway %40 acknow edges to fze I\/I\/Igngg vvith@SOtDtEIGtePg
a

Egg;:seﬂé@mtew?rééf ge only after receiving Del ete Bearer Response

age rom,a e 0. 1At t ' Oalét

recei ﬁ% Dgta%\f?r\?%é{?g’é‘t 5@&%@%@%&9%&@9 %%ggﬁ\?glny%%%?a%he UE 110

Zfetngf Bg\a/l?rﬁ Rg 1é§tzseésmt g:geabbfﬁfhhewameatewms' s18Ghert50zar 58scafd d9Pnt i me

_ , _even ter the MVE 13 |

ggg s ag&ﬁ,peictlvqu;etod‘élb@@htlhey HE %II & "est aqtyaﬁé%qrelisn e%rg%%ﬁﬁv ?@44’ ?;4%2'%&“? teﬁgc (I\a/IF\)/tE
r as [ [ | [ ' 1 i ' :

o e e TG e v amive iy

det ackhe [D¥)&] Begrer eRéqidstusessagas witheDslete RBearebRespOREe ME8IRIRSagr'din f or

an HSS/ AAA- initiated detach of one. of ¢ '

o et Mesaug a1 Rl e Sedithd PR bokoBRuges

! mmdk«fe‘r& s@ﬁ! %‘g@oﬁd ? b4ty sedueace shoand Also, théinhésspgraexghangead

contexts, the AAA 180 sends a Cancel Location a to t ilhO

\émvt ht talzéegea_ts]tc:é?ﬁ aand)riioﬂlyfl'@ypbea@@théﬂgg‘étbett‘ﬂee% Jﬁ@c‘?ﬁ&s 9%%%3%35%%%5 %t

ent [ e c | | SinaU b ek Al 3
T30 1 B St 14 oen SN 0 B A Sing R e e
B:It ng%e%éﬁar e?blg@ﬁﬁﬁ@tggtém)tmuz 110. At event 453, the MVE 130 sends a
equest nessage to t r Vi a ' '

Lhe aq0036] bodt evenclimdcensgr e BCRED 1o s Raepfiad i EIN Sogigs 1967 o
might interact with the PCRFs 190 to indicate to the PCRFs 190 that the bearers are
released. At event 306, the serving gateway 140 acknowledges the MME'’s Delete Bearer

Request message with a Delete Bearer Response message to the MME 130. The serving
gateway 140 acknowledges to the MME 130 with a Delete Bearer Response message only
after receiving Delete Bearer Response messages from all of the PDN gateways 150. At
event 307, if the UE 110 received a Detach Request message from the MME 130 at event
301, the UE 110 sends a Detach Accept message to the MME 130. This event can occur
any time after event 301. At event 308, after the MME 130 receives the Detach Accept
message, if the detach type did not request the UE 110 to reattach, the MME 130 releases
its signaling connection with the UE 110 by sending a Release Command to the ENB 120
indicating that the cause for the release was a detach.

[0037] Figure 4 illustrates an embodiment of a call flow diagram for an HSS/AAA-
initiated detach of one of the UEs 110 from multiple PDN gateways 150. At event 451, if
the HSS/AAA 180 wants to request the immediate deletion of a subscriber’s bearers and
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[0038] At events 454d, 454b, 454, and 454d, the serving gateway 140 sends
Del et e Bearer Request nessages to each of the PDN gateways 1501, 1502,
1503, and 150, respectively, to which the UE 110 has active bearers. At
events 455d, 455b, 455, and 455d, each of the PDN gateways 1501, 1502,
1503, and 150, respectively, acknow edges the Del ete Bearer Request
messages With Del ete Bearer Response nessages. Again, the Request nessages
and RpgbifysmafBgemeat contexty, the HSSAAA Y186l sendsaa &anmet Lopatian message 40 may

b hanged b he P 150 and i he servj. . A0 th
W 109 MBIE 4301 W dne rapsRURHon e’ PRERLEIGG SBbit, sk JUFAf At e

ser vi Q6P phlis MRREriARSh withdrak” athe MIME TStRnfork@tharyE
depl oé}%&?ﬂﬁg}g@m%aqtegmyslyfédsm gthl nt e\plact with the PCRFs 190 to

i ndi cht(ethat tHehnd EPCRFhad been kintadhed hycsensting aetach Resuest meseaganto theUE+ he

servin at ewa 0.ac es the ' | r %@Jﬁ BSGAgE
With bg%gﬁé?&e'ée‘é'ﬁFhﬁmgn@gp%@%eﬁ%ﬁ%ﬂ%& @Eg rwsthg gat eWay
140 a&é‘t@@«‘éf}ﬁ%‘?%vrﬁ HBSciMRed &R ubfive Bedlettenhaaing thdsi dridetonthesseyengn| y
after“recerving Del ete Bearer Response nessages fromall of the PDN

gat ewgatewhdgd40[ 0040] At event 458, if the UE 110 received a Detach Request
ness om,t he 0 e t h S Oefsib
mossall 3] 7 e 45da R4, S0, g ash ?ﬂg%%ﬁgi%{ggfa 71 semasoRase
event BdRRr REGUIMdSageento eaeh tdichdePBNi gatenfays ht5he di58n.s 180 anee 150n,

Tessamspece POSRAANEAIE KO BRsRCNE SoasBor AL RUSHE D0 e ter D56 ST Re.
Det achskis 8Rh JF3Re FIIN $0E1860 150, PSS ahli =159, ORSpeDi A ERObIMEtiges! I

t he y sendi ng el ease mmand to the ENB 120 indicatin t_hath t he
caus etHeODelblieBe gt Rezusst mesdages with Belete Semer Rasmn%ea%@ew#%"i G

the UE 110, m ght occur, anly when the neel | at | i t

" subs Rengestomessagrs AR %esﬁ%iiﬁt]”’ﬂ?ﬁsziﬁ% go&?td?g @%&%X@g péelge@%%(fj eafthgc F}hese
di scusRedaglionfy b @xeRaNaDbERIEAeIFONGaisagot S0car e Beivingeg@ienayr
Response messages from al

of the PDN gateways 150 t i t he ,servin
gat ewdgo,1the Mmmmmwesim@rmmrma%mg%c‘ew #B?m?n e %%’Wgng
gat evvaé 140 {H ht send Del ete Bearer Request nessages to four PDN gateways
150 bOREYHht*Y ecei ve Del ete Bearer Response messages fromonly three PDN

gat e 9}50. Atih\Rsht 1458, Faind ognERé GRS 400 due sleptyedethsl PBNagatemeys 3dRdi ng
Del ete Bearer Response nessage for each | ete er, ,Re e, that
it semight taract with e PRERsuNPY -tPDN&GQ%Dg%&%mS &I@Cﬂﬁﬁge@ & afe
indi cated, [0 R )@: oW SMME'$ Delety Beanerl 00
can iﬁ%lggﬁ%é‘aﬂfélr'r%& @S%ﬁgg ¢ bﬁtgg%?tggcia?f the time that has el a&sed

si nce AdebBmesSyeivith Bebelete BequRespensagoesaagederthe MMR 136 Thg seving

O aps adtena 4D arkranpydR RPMIE 136 WHB EDERIE BEpla I REe? fdtische TRy
nMess a%e%?{a f%&ﬁ’é@ bf%% HaardiRbsrReatsssHRs ioniall ohtHdeDdkgatewgygdbenay 140

sent e quest nessages, the multipl e- PDN gat e?wgé/ det ckMﬁ,%BNbe
consi §e048] t cAhewentf4hs, §dhe Wed 16 reegivetharligtnch Kespest g1ess FFBM&‘& !

gate det ach  procedur est j [ r1a3mc s ng
t he poi  at gt ‘{#e?mﬁ/@':léglasg% %@t@?é%%e@g?regrgb eé€2@§ I\mrr\\{‘lgsa e to the
ser Vi ngefpkaMacckf Qnyl fe3hftblgBrent5452. At paerts459,wiheeMIME t¥neontites s
system i ncludi ng an énbodi nent of the UE 110. The UE 11 is@rﬁﬁ%?l I'Tc%f

i npl erdetetiongofidhe hearers erd thes MQlily enapagerpRet §Pg VeS N6t e
limted tot e ' 5 Il b B! R 460Dkiter MROWME t he
UE 113‘%& oR 53339@@%@3?%&%9&%3%3@% reltlggsqﬁa%?set_, a pager, a

per soln@o ﬂHc@ivteé|th@$)dta¢faAbc(e;EtDA)asbslsaagq3(bIm MVE Bonslaases its $l9m|FE USGHeN |

or a |l aptop conputer. ny suita evic 0 e ol

Funct it e VE R sRAingrarieieare CraiinSe fo T ENEF12S fRiclind thatthe Ca6es
gener ap, mé{)l%?esa%ec\ﬂ@ utddidciie vehts! 4dce 458pand aB0e whichpihopiverthé &l ¢10, might
conputer, but rather is a special-purpose conmuni cations device such as a
nobi | eoqziooorly vehen thel cancelialinisype imseldgesubseriptipd WiHhdEawR} econmuni cat i ons
device installed in a vehicle. In another enbodinent, the UE 110 may be a
portable, |aptop or other conputing device. The UE 110 nay support

specialized activities such as gam ng, 9 nventory control, job control,
and/ or task managenent functions, and so on.

ol ve



[0044] The UE 110 includes a display 402. The UE 110 al so includes a
touch-sensitive surface, a keyboard or other input keys generally referred
as 404 for input by a user. The 10 keyboard may be a full or reduced

al phanuneric keyboard such as QAERTY, Dvorak, AZERTY, and sequential types,
or a traditional nuneric keypad with al phabet letters associated with a

t el ephone keypad. The i nput keys may include a trackwheel, an exit or
escap[oodqy, n angaflibelthreentypetifrdatach discussed above, thetsenying gatsway D ch

be i dly.d i i i
ot RIS P reevePelete Beatst Hesnaee anesaagae e o) of 1 EDRCarttBvitiebabe ™
ang’ OnfEH A8 s8nfifg ag{may 78 GBhEDEIckE Bebher ReQuiest Insligaget. HAMa@he, e 110

may further accep ata’entry fromthe user, including nunbers to dial or
var i oservingrgateway 148l might send QeleteRearay Rereestiyaessagas teffounEDMEgatewayshe

U ) : : ; )
FespotebBlbm FeteiiRile® BRdiel RebRpad fiesibEs fford R PR bERYAST ' "
23&{ f 'Il ﬂ;meﬁﬁﬂgbﬁéﬁiﬁ gsteivapcid®aves motaepeinsea icormesponding dbeletei Bearer

z

0 ma e d d/ ' - = ai
for eﬁgﬁ@@qm@mmﬁa@aﬁm arar FeAues! Tieseioscdoh i Sg0ds. 2 aiure ofng
peer L | e at 1 ons table by the UE 110
e aMt5P BNARERSY e rroR B Ry B RBLaed, T i how & web page. The
web ppmazjey Ihanarhisodirdnt anendf thbeosnmmentmindhe isystenw! 06 canindledegdimer

ommuhYs hatandEeRdradurt beder gRsiabse sirs e lpsf Dedh et REYGSR, .
net wo ségﬁee %C%@%ﬁémeth'e%&wat gatéidyt 160 't Risé BN | gankwayes! 160 Hiar peb-

net wor _ ) as access to infor rrat I ONn ONn varl ous servers uch as a
ser vespekifisd Peroc ef tiere ¢lapsenybaforeyihgesavingcatewnyt 140 ieasivesHaalsie Beary

peor. BEsaateRerRioss ol ol PEIGRPN ABYaTE 150 g W e Sentindgubag tab 2
ggppg%ﬁtgpe&ér}gaﬁélggérgm&@ss heessayed) oble dhudipla/RDIN Yhtewdly HetachWdane be
nponents of UEs 110 are depicted,, .i enhodi nen
subsecomsidered to ineve failaskpdihentasdetaah @"U%HP‘%qrgnﬁ'? @Blwgﬁgﬁ%grgﬁwagﬁgiagg may
be i nﬁlro%%%grei Bath BS rggta}tg&'atmﬁ/ Hl):intlﬂ)@fore or including the point where the MME 130
sends the Delete Bearer Request message to the serving gateway 140.
[0043] Figure 5 illustrates a wireless communications system inciuding an embodiment
of the UE 110. The UE 110 is operable for implementing aspects of the disclosure, but the
disclosure should not be limited to these implementations. Though illustrated as a mobile
phone, the UE 110 may take various forms including a wireless handset, a pager, a
personal digital assistant (PDA), a portable computer, a tablet computer, or a laptop
computer. Many suitable devices combine some or all of these functions. In some
embodiments of the disclosure, the UE 110 is not a general purpose computing device like
a portable, laptop or tablet computer, but rather is a special-purpose communications
device such as a mobile phone, a wireless handset, a pager, a PDA, or a
telecommunications device installed in a vehicle. In another embodiment, the UE 110 may
be a portable, laptop or other computing device. The UE 110 may support specialized
activities such as gaming, inventory control, job control, and/or task management functions,
and so on.
[0044] The UE 110 includes a display 402. The UE 110 aiso includes a touch-sensitive
surface, a keyboard or other input keys generally referred as 404 for input by a user. The
10



I ncludes a digital signal processor (DSP) 502 and a nmenory 504. As shown,
the UE 110 may further include an antenna and front end unit 506, a radio
frequency (RF) transceiver 508, an anal og baseband processing unit 510, a

m crophone 512, an earpi ece speaker 514, a headset port 516, an

I nput/out put interface 518, a renovable nenory card 520, a universal serial
bus (USB) port 522, a short range wreless comuni cati on sub-system 524, an

al er t ksytfoar@ &y bada FaB or aetiuced alghansirEricokeyhioayd ELED)as AWERTYRyDvargk.ude

a touch 11 sensitive f 530, LCD | 1 . -

devc S GabseaUStiE] PEane i EITR UM KeWeRd, WitD s eg; ENSR ng
syste S I t clfe [

o nd By 364 teiogone Rl THRG IR ey thay Tackih, AU Bt drer
enbodesgape kéyhea BEEKENZ andyotbemnavigational o fundtibpalkeys, whichenayrlje sovardly

or  soReplsBReA 4 praidh futtiel martaingion: e LE F1Q Bl prgent PRl OE i lee”

contr gl s&jBgt, FBHfr&Q?oPﬂi@@é@%%o@jaté,h@ndﬁr ddBoronster dadicaton foh tiesruseidied
software or firmvare stored in nmenory 504 or stored in nenory contained

wi t hi dire¢te DSP 502 itself. In addition to the enbedded software or

fir t he, DS t i i o '

504 of0GBe VI Phof £0 W FUHFEY sEepbs ety fil s ey hRpERTEY Y
st or agp| BEdhfiodd paranister eames ifdrecorfiguring ¢ies dpstionroftha Uk A ¢d. dhedilEel1dss
net wor k communi cati ons. The application software H@/ icorrpri se a CO{%i | ed

set omayaBminee exeadiahPrRe (0 JNPiF: BPHHArE ALIIMRWARS OPYANRES HRECER S0 DHEVi de

Sof twap BT Lo BhncktoR mia) o e O o o e

i ndi r @aidtigns omFégponset toeudaBintedaction. Additionally, the UE 110 may be programmed
and/or configured over-the-air, for example from a wireless base station, a wireless access
point, or a peer UE 110.
[0046] Among the various applications executable by the UE 110 are a web browser,
which enables the display 402 to show a web page. The web page may be obtained via
wireless communications with a wireless network access node, a cell tower, a peer UE
110, or any other wireless communication network or system 400. The network 400 is
coupled to a wired network 408, such as the Internet. Via the wireless link and the wired
network, the UE 110 has access to information on various servers, such as a server 410.
The server 410 may provide content that may be shown on the display 402. Alternately,
the UE 110 may access the network 400 through a peer UE 110 acting as an intermediary,
in a relay type or hop type of connection.
[0047] Figure 6 shows a block diagram of the UE 110. While a variety of known
components of UEs 110 are depicted, in an embodiment a subset of the listed components
and/or additional components not listed may be included in the UE 110. The UE 110
includes a digital signal processor (DSP) 502 and a memory 504. As shown, the UE 110
may further include an antenna and front end unit 506, a radio frequency (RF) transceiver
508, an analog baseband processing unit 510, a microphone 512, an earpiece speaker
514, a headset port 516, an input/output interface 518, a removable memory card 520, a
universal serial bus (USB) port 522, a short range wireless communication sub-system
524, an alert 526, a keypad 528, a liquid crystal display (LCD), which may include a touch
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[0049] The antenna and front end unit 506 may be provided to convert
between wirel ess signals and electrical signals, enabling the UE 110 to
send and receive information froma cellular network or some other

avail abl e wirel ess communi cations network or froma peer UE 110. In an
enbodi nent, the antenna and front end unit 506 may include nmultiple
antennas to support beam form ng and/or nultiple input multiple output

(M MPenenioe auifads 5306sanh $. Oincontroler tHi3asa chiardd-eauipled deeicarl CCIM dannefpéﬁdt I ons

d i ;
T P CAgTa Smiiolet, s ard, & BIEba! ERatiRBing: Rvsistn S S) Falsef aat o by ar
fr O”terﬁe{?d.m@ﬁg tﬁQ@E@m gy M@%d@'ﬁrﬁ%\j%rr%ﬂ‘bf‘dlsﬁﬂwtﬁét ddaessnRevide Uy

conponent s nplifrers | ow noi sé anplifiers. [0050] The RE
t r ansseisitioe ﬁfmSerpr dm aimsannb@;cmmntwheHDSl:’l 50R mmn@@mmwyca@cdr%w with dhgynal s

to baseband onverting,baseband tr to RF. In sone
descrmﬁmoﬁﬁé gHPW?ﬁWégﬁ?@ﬁ@r @?@%@8%%? V be understood to
i ncl herrpai I@@' S0206eSSdrhE StHBE tfoPRadfl Eyntsslli @S central processing unit
nmodul t|o / denodul ati on, codi ng/ decodin

E g lrJ E?%t:mtgvfgﬁgm@:] the \éarnma @@npaeentsdﬁ?th% IrUnEt ﬁ&hgg gfiﬁ%é@%ﬁk%ﬁr l g'f’éé’—aged

e g8 R o i B e g i R e

her e sEpPAsaEt et hOEitidA to the embedded software or firmware, the DSP 502 may execute
other applications stored in the memory 504 or made available via information carrier
media such as portable data storage media like the removable memory card 520 or via
wired or wireless network communications. The application software may comprise a
compiled set of machine-readable instructions that configure the DSP 502 to provide the
desired functionality, or the application software may be high-level software instructions to
be processed by an interpreter or compiler to indirectly configure the DSP 502.
[0049] The antenna and front end unit 506 may be provided to convert between
wireless signals and electrical signals, enabling the UE 110 to send and receive
information from a cellular network or some other available wireless communications
network or from a peer UE 110. In an embodiment, the antenna and front end unit 506
may include multiple antennas to support beam forming and/or multiple input multiple
output (MIMO) operations. As is known to those skilled in the art, MIMO operations may
provide spatial diversity which can be used to overcome difficult channel conditions and/or
increase channel throughput. The antenna and front end unit 506 may include antenna
tuning and/or impedance matching components, RF power amplifiers, and/or low noise
amplifiers.
[0050] The RF transceiver 508 provides frequency shifting, converting received RF
signals to baseband and converting baseband transmit signals to RF. In some
descriptions a radio transceiver or RF transceiver may be understood to include other
signal processing functionality such as modulation/demodulation, coding/decoding,
interleaving/deinterleaving, spreading/despreading, inverse fast Fourier transforming
(IFFT)/fast Fourier transforming (FFT), cyclic prefix appending/removal, and other signal
processing functions. For the purposes of clarity, the description here separates the
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description of this signal processing fromthe RE and/or radio stage and
conceptual ly allocates that signal processing to the anal og baseband
processing unit 510 and/or the DSP 502 or other central processing unit. In
sonme enbodi nents, the RF Transcei ver 508, portions of the Antenna and Front
End 506, and the anal og baseband processing unit 510 nay be conbi ned in one
or nore processing units and/or application specific integrated circuits
(AS: Caescripfon 1gf Tings ];%tgiiaﬁ)garbmn@d tropt QIG@SJ?F regncidomi ta}ﬁd&talglw amdovoniEphzal Iyo]ys
anal og processing of 1 nputs and outputs, for exanple anal o [ OCessi 0

" nput §1daags 1 SN RGPS 20 AW RIS BARRRANCERPCEReINg T, P40 Ealardne

ear pi it0 ' FPRefRadder 508,

pr oce???n%ﬁ??ﬁg&gsﬂgépﬂggésgfpﬁy gﬂ_f (I)Ii Q%ﬁﬁégﬂ??dr{g%tngé?ﬁg%w l't-in

M cr oportiors oi theaAdtenima ared Broet &nspBCik emditbe artadng basahiand precesing onit §16e
used as cel |l phope. The anal og baseband .processing.unit 510. further

i ncl uH@y;’%GPF’bI' FoRRe &' 'RE™4 gr%eﬁglggslg}l@(ﬁn PhéPgh%ﬂ%'SE-ﬁpre&lJ@l‘Eﬁggﬂfﬁ@ne
and sppalgiA i-guration. The anal og baseband processing unit 510 may
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mechani sm for the user to nmake sel ections, enter information, and otherw se
provide input to the UE 110. The keyboard 528 nmay be a full or reduced

al phanuneri c keyboard such as QAERTY, Dvorak, AZERTY and sequential types,
or a traditional nuneric keypad with al phabet letters associated with a

t el ephone keypad. The input keys may include a trackwheel, an exit or
escape key, a trackball, and other navigational or functional keys, which
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central processor unit or CPU) that is in co ni Fation vvitt}. nenory. devj ces
i ncl uand s aepeintmentsiasingar by @ilenty, Nbsaling. QLR PIAYREVF SPASITIC, RISARRNEYe s s
menor ! tput (I1/0O devices 710, and network connectivity
devi célél%mor% ertpl)&r'lg%':égg%lrﬂ may be inplenented as one or nmore CPU chi ps.

[ 0059]0088] seTiun kaypyads 5ABagrIpkSOtd thet DEPCS02 yia thepintedaceob18ite ripvideranedi sk

O e RIS Lo msbo R bR A KB, BBl ARV,

wor ki pg yilat ) 1 fi$CapdateybohRl 8298 nf®Pbd 2 full or reduced alphanumeric keyboard such
as QWERTY, Dvorak, AZERTY and sequential types, or a traditional numeric keypad with
alphabet letters associated with a telephone keypad. The input keys may include a
trackwheel, an exit or escape key, a trackball, and other navigational or functional keys,
which may be inwardly depressed to provide further input function. Another input
mechanism may be the LCD 530, which may include touch screen capability and also
display text andfor graphics to the user. The LCD controller 532 couples the DSP 502 to

the LCD 530.
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may be used to store prograns which are | oaded into RAM 730 when such
programs are selected for execution. The ROM 740 is used to store
instructions and perhaps data which are read during program execution. ROM
740 is a non-volatile nmenory device which typically has a small nenory
capacity relative to the larger nenory capacity of secondary storage. The
RAM 730 is used to store volatile data and perhaps to store instructions.
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carrier wave. [0062] Such information, which na L ncl ude t
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al
play audio or audiovisual medla The Java applets 612 configure the UE 110 to provide
games, utilities, and other functionality. A component 614 might provide functionality
related to UE detachment.
[0058] The UE 110 and other components of Figure 1 may include any general-purpose
computer with sufficient processing power, memory resources, and network throughput
capability to handle the necessary workload placed upon it. Figure 8 illustrates a typical,
general-purpose computer system 700 that may be suitable for implementing one or more
embodiments disclosed herein. The computer system 700 includes a processor 720
(which may be referred to as a central processor unit or CPU) that is in communication with
memory devices including secondary storage 750, read only memory (ROM) 740, random
access memory (RAM) 730, inputfoutput (I/O) devices 710, and network connectivity
devices 760. The processor may be implemented as one or more CPU chips.
[0059] The secondary storage 750 is typically comprised of one or more disk drives or
tape drives and is used for non-volatile storage of data and as an over-flow data storage
device if RAM 730 is not large enough to hold all working data. Secondary storage 750
15



enbedded in the carrier wave may be ordered according to different
sequences, as nmay be desirable for either processing or generating the
information or transnmitting or receiving the information. The baseband
signal or signal enbedded in the carrier wave, or other 16 types of
signals currently used or hereafter developed, referred to herein as the
transm ssion nmedium my be generated according to several nethods well
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el ement entities. [0065]While several enbodi ment s e been ovided,in the

pr ese[A064] s cl Bwunetwark connectivity devices 760 may ta tnke the orm 5) mé)Jems modem
banks, ethernet cards, universal serial bus (USB) interface cards, serial interfaces, token
ring cards, fiber distributed data interface (FDDI} cards, wireless focal area network
(WLAN) cards, radio transceiver cards such as code division multiple access (CDMA)
and/or global system for mobile communications (GSM) radio transceiver cards, and other
well-known network devices. These network connectivity 760 devices may enable the
processor 720 to communicate with an Internet or one or more intranets. With such a
network connection, it is contemplated that the processor 720 might receive information
from the network, or might output information to the network in the course of performing the
above-described method steps. Such information, which is often represented as a
sequence of instructions to be executed using processor 720, may be received from and
outputted to the network, for example, in the form of a computer data signal embodied in a
carrier wave.
[0062] Such information, which may include data or instructions to be executed using
processor 720 for example, may be received from and outputted to the network, for
example, in the form of a computer data baseband signal or signal embodied in a carrier
wave. The baseband signal or signal embodied in the carrier wave generated by the
network connectivity 760 devices may propagate in or on the surface of electrical
conductors, in coaxial cables, in waveguides, in optical media, for example optical fiber, or
in the air or free space. The information contained in the baseband signal or signal
embedded in the carrier wave may be ordered according to different sequences, as may
be desirable for either processing or generating the information or transmitting or receiving
the information. The baseband signal or signal embedded in the carrier wave, or other
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shoul d be understood that the disclosed systems and methods nay be enbodi ed
in many other specific forms without departing fromthe spirit or scope of
the present disclosure. The present exanples are to be considered as
illustrative and not restrictive, and the intention is not to be limted to
the details given herein. For exanple, the various elenments or conponents
may be conbined or integrated in another systemor certain features nmay be
om t tigfles Qf BRfnalsTuRrERly e dsed 066 Heféafter tevdlopedie sefesigsit ¢oshersihsystthers
and met hods described and illustrated ir&_the various enbodi nents a

di screansmissian pardiv. g Be deBRETtS dosprding Boeuesal TRRos Hal kg ingne
nodul g@regpiﬁwgﬂues, or nethods wi thout departing fromthe scope of the
prese% i'sclosure. Qther itens shown or discussed as coupled or directly
coupl[@068] cTheumiocessarg7 20 téxeentss mstractioresy dodes ndompeiteryprogiayned senpts

et HEhIcR) b Gerees JOrhaRRAnfiek) Moo sk HaeL Sk ERE cekef c ek asEl
Chang@%terﬁé't?ﬁé%t t h@"Sonstitted! dR0AHARNSIoREGE TSOR" ROMEME RAMPTS0skr Ithed in

the art and coul e made w thout departing fromthe spirit and sco
di scl n=teorkh eoanectivitgl deweesl 768. mdiVhiel drdy alet REATESEOR TEQeiS §a%wb-ne?+ﬁt,?P[®E,

(110) concurrently connect to. a.pl ks
(L10) o30St S o SHO0T! Hhub B HGdleibe MiypBe koudsd dachbried A
MESSagBcaisat, Whé CIieticEOMEUNRY abe OBxewitver kinrllitereouslyr aepallsi ve otherwise

receiving the first nessage, sending a second nessage (203, 303, 454) to
each executas! iPDRNG of BwdliRIe PEOGRFSErP -t he UE (110) has active bearers for

det achy mukt i p c ' | ' ; i ng"
e iHoBRLT TET IR CA AL BBMER SREieR! ) clelohc IF allipesiae” B,
af t er Geasitiohi Partrizsiap HProjech (BGPBY Temhnival Spasifinations B2wbh fenbTERJE

(120 sl acoash a6 LR b R PSR M L L

(140) {)e2REh-3GPP network accesses. For the LTE UE non-3GPP accesses, the LTE UE
multiple PDN detach procedures in an embodiment may involve different radio network
access protocols and different network element entities.
[0065] While several embodiments have been provided in the present disclosure, it
should be understood that the disclosed systems and methods may be embodied in many
other specific forms without departing from the spirit or scope of the present disclosure.
The present examples are to be considered as illustrative and not restrictive, and the
intention is not to be limited to the details given herein. For example, the various elements
or components may be combined or integrated in another system or certain features may
be omitted, or not implemented.
[0066] Also, techniques, systems, subsystems and methods described and illustrated in
the various embodiments as discrete or separate may be combined or integrated with other
systems, modules, techniques, or methods without departing from the scope of the present
disclosure.  Other items shown or discussed as coupled or directly coupled or
communicating with each other may be indirectly coupled or communicating through some
interface, device, or intermediate component, whether electrically, mechanically, or
otherwise. Other examples of changes, substitutions, and alterations are ascertainable by
one skilled in the art and could be made without departing from the spirit and scope

disclosed herein.
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a conponent that includes the nobility managenent entity and the serving
gateway. 3. The nethod of claim1l, wherein the first nessage is for a UE
detach initiated by one of: the UE (110); a nobility managenent entity
(130); a serving gateway (140); a conponent that includes the nobility
managenent entity and the serving gateway; and a hone subscriber server
(180). 4. The nmethod of claim 3, wherein, when the detach is initiated by
the UE, the UE initiates the detach by sending a request (201) for the
detach to one of the nmobility managenent entity, the serving gateway, and
t he com@dnelMSt hat includes the nobility nmanagenent entity and the sew ng
gateway, and wherein the second nessage is a del ete bearer nessage (203)
sent to each active PDN gateway, by one of the nobility managenent entity,

the serving gahRwRM. fodNRid-hegCOMRANENtinhaAL UE“C(|1 }'(ge%ntc ﬁgﬂgb'cé) {reYted to

management entity and the serving gateway a|m
cl ai m 4plwiy ef packeialasarcimaly, lﬂhNeW%’elﬁb@) t\fhel Stemlmgjgahwsla(gé())( Q@ﬁgnsur@ t he

mobi | i ty mn?ﬁ%?@ﬁl@ %I‘}lésg gevé@ r;?Vellle €S§ (r:]oei\m%%m%a[ 10ntnﬁ§\’\/a.€g%ﬁf ndi cates detach

success upon all ear er° connecti ons *Y5Pevays bei ng
deacti vat ed omspasivettedeceiving the first message, sending a second message (203, 303, 454) to

each of the PDN gateways to which the UE (110) has active bearers for detaching
multiple PDN connections associated with the UE; and

sending, by the wireless communication network element, a third message (206, 306,
457) after completing detaching all PDN connections associated with the UE
(110).

2. The method of claim 1, wherein the second messages for detaching are sent by one of:
a mobility management entity (130);
a serving gateway (140); and

a component that includes the mobility management entity and the serving gateway.

3. The method of claim 1, wherein the first message is for a UE detach initiated by one of:
the UE (110);
a mobility management entity (130);
a serving gateway (140);
a component that includes the mobility management entity and the serving gateway; and

a home subscriber server (180).

4, The method of claim 3, wherein, when the detach is initiated by the UE, the UE initiates
the detach by sending a request (201) for the detach to one of the mobility management entity,
the serving gateway, and the component that includes the mobility management entity and the
serving gateway, and wherein the second message is a delete bearer message (203) sent to each
active PDN gateway, by one of the mobility management entity, the serving gateway, and the

component that includes the mobility management enfity and the serving gateway.
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6. The nethod of claim 3, wherein, when the detach is initiated by one of
the nobility managenent entity, the serving gateway, and the conponent that
i ncludes the nmobility nmanagenent entity and the serving gateway, one of'
the nobility managenent entity, the serving gateway, and the conponent that
i ncludes the nmobility managenent entity and the serving gateway initiates
the detach by one of sending a request (304) for the detach to the UE, and
inplicitly initiating the detach without informng the UE of the detach
when comruni cation with the UE is presuned to be lost. 7. The method of
claim 35r clTae mehodvdferainrd whedincqrvhendit ditd Rivitg dewdiesddls ihe thied nRkassined
to be | i%% tgg UE ﬁends a detach_aCCﬁpt,nessage (307) .to one_of the
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i ncl udesipbihgll Akt onRBRRGENRI HEPDN dg’at@vrhg/s bBRs a8k Ml N galemay. 8. The
met hod of claim 3, wherein, when the detach is rnitrated by the hone

subscri ber server, the honme subscriber server initiates the detach by

sendi nggto o e i |kt a nLity, . th rvin t eway. and
t he conponen?ﬁ%E%?&pﬁgﬁﬁgggbtﬁ@gﬁn ?ﬁ?ﬁghﬁéﬁﬁgéﬁ%ﬁ¥ﬁiﬁf$¥§m%§8%%h8%@%?%ing
gat eway nanpgessagen(iys lihe reques tgatg/agelaed | the afmpaaaitethaarinkladdyotiel ifoyility

nanagengg} cont ext. asspci ated with the QE, Q.H@he nmet hod of claim 3 or

cl ai m 8, %ﬁ%epﬁeqtﬁ%a‘fﬁ%%éﬂaglgagaﬁfé‘faﬁpﬁnea dBpIoREibs HgRagems Rl ey, dieSeBiing he
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includes the mpbility managenent entity and t'he serving gafeway.
met hod 8fe¥painthaiesiths dgtesh yomgiof'si ng, when all of the PDN connections are

not sending a request (304) for the detach to the UE; and
implicitly initiating the detach without informing the UE of the detach when

communication with the UE is presumed to be lost.

7. The method of claim 3 or claim 6, wherein when communication with the UE is not
presumed to be lost, the UE sends a detach accept message (307) to one of the mobility
management entity, the serving gateway, and the component that includes the mobility

management entity and the serving gateway.

8. The method of claim 3, wherein, when the detach is initiated by the home subscriber
server, the home subscriber server initiates the detach by sending to one of the mobility
management entity, the serving gateway, and the component that includes the mobility
management entity and the serving gateway a message (451) requesting deletion of bearer and a

mobility management context associated with the UE.

9, The method of claim 3 or claim 8, wherein the UE sends a detach accept message (458)
to one of the mobility management entity, the serving gateway, and the component that includes

the mobility management entity and the serving gateway.

10. The method of claim 1 further comprising, when all of the PDN connections are not
deactivated within a pre-specified time, restarting the detaching of the UE from the plurality of
PDN gateways.
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deactivated wthin a pre-specified tinme, restarting the detaching of the UE
fromthe plurality of PDN gateways. 11. A system conprising: a conponent
configured to pronote detachment of a user equipnent, |1JE, (110)
concurrently connected to a plurality of packet data network, PDN, gateways
(150) via a serving gateway (140) responsive to receiving a first nessage
via a wirel ess conmuni cati on network, by sending a second nessage (203,

303, 454) to each of the PDN gateways to which the UE (110) has active
bearers for detaching nmultiple PDN connections associated with the UE. 12.
The system of claim 11, wherein, when the detach is initiated by the UE,
the UE npr i for..initiating the detach by sending a request (201)
for thquét aéi%t%geﬁgggﬁgfl&gg'nobi ity managenent entity, a serving gateway,
and a conponentorhateni noifigges! therombic! tsychrRAage@nisceriibyeandIther10)
serving gateway, wherein the second nessage is a del ete bearer request
message (203) senfPiY EUbhCALEFGS PENIYEIBnaY Packst daiReretrorke RON ipOWEnt i s
one of a mobi | ity (IMNaGEBHYing Haichihy (189 resRnSSE Vi PYORLENAY: (40 vangd a
conponent that includes the nobility managenent entity and the serving
gateway. 13. The“éigkteipnghuni¢asiomneimorivberseidinpneccond tssagm@iOBi 303, 454) to
managenent entity { e . .and onent, t hat .i nc] udes the
nobi lity nanageneﬁ%cthtez)ztﬂ?e%mg%gtet& S@}{}fhngleé}a%]@\}\g&% Y %eééerﬁg)éﬁgga%flg
sendi ng a det ach awtgpt Pssageti§¢xid3ociaed Wigh tUe (8.t er successf ul
deactivation of all PDN connections associated wwth the UE. 14. The system
of claim1l, wherein, when the detachnent is initiated by one of a nobility

management emhé tsysteid SRENMINNG 1 9aMmeNaY  wikidiR SQERoRERkitdaby e lutdas. tihe
nobi ity managenent entity and the serving gateway, one of” the rmblflty

managenENTPRYE mepns g5 dnifahng the dglacleimyendingia resees ¢aQ0 fenthetdetch itmohaides t he

mobi |'i UyhoBRARGERBMM &R Ehiiy, aNd-Le  S80Y Rl L83 N3 0b il

initiating ?ﬁe det achnment ley olne&gfg: s%yri}?lrﬁlgaaggn\rqﬁ%nl?g{s)pg{ %%de? 01?6 P’ﬁ’eﬁlty

det achn®abagemenhentlWE; andritle serving gateway, wherein the second message is a delete bearer
request message (203) sent to each active PDN gateway, and wherein the component is one of a
mobility management entity (130), a serving gateway (140), and a component that includes the

mobility management entity and the serving gateway.

13. The system of claim 12, wherein one of the mobility management entity, the serving
gateway, and the component that includes the mobility management entity and the serving
gateway comprises means for sending a detach accept message (207) to the UE after successful

deactivation of all PDN connections associated with the UE.

14, The system of claim 11, wherein, when the detachment is initiated by one of a mobility
management entity, a serving gateway, and a component that includes the mobility management
entity and the serving gateway, one of the mobility management entity, the serving gateway, and
the component that includes the mobility management entity and the serving gateway comprises
means for initiating the detachment by one of:

sending a request (301) for the detachment to the UE; and

implicitly initiating the detachment without informing the UE of the detachment when

communication with the UE is presumed to be lost;
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inplicitly initiating the detachnent wi thout informng the UE of the

det achnent when comrunication with the UE is presuned to be lost; and
wherein the one of a nmobility nmanagenent entity, a serving gateway, and a
conponent that includes the nobility managenent entity and the serving
gateway further conprises neans to send a del ete bearer request nessage
(303) to each active PDN gateway. 15. The systemof claim 11, wherein,
when the detachnent is initiated by a honme subscriber server (180), the
hone subscri ber server conprises neans for initiating the detachnent by
sendi ng to omel efhein@hd loht YoMaRA@ER®Natleinkllt ctit§ehVich@n@aheway, aaith a
conponent that includes the nobility managenent entity and the serving
gateway a messageSQRRerpnt e dediden feguoitiyygpanggened saliy@ang Mg ssrviiheateway
nmanagement cont exfurtﬁés&ﬁﬁrgk_@gm\%ﬁshtotJéﬁ%l YBieletd BeardNRq s hRL0L (§d32't5neg‘<;h
wherei n the conponent conprises neans for taking no further~actions 1n the
det achment of t headtie BRI gateady. of t he PDN gat eways respond to the nessage.
17. The systemof claim 11 further conprising a timer configured to neasure
a tinme elapsed since a | ast one of the second nessages was sent to the PDN
gat eway$s. andhd systehest danf 1 Qurtetkin, Wien tid dctedhnicheis RiiNagabe wasnctkabigiber
respond to_tag segond nmessages wthin a pre-specified time period alter the
| ast on¥BYF (RY- Bt bRme GBS SHEY SUPRIISED MEs PNIGitead]s detaphipendt e
anot her se'ﬁﬁiin%”ﬂét of¥f off REnESHBCARRREMSH: érﬁ%%sér‘%fﬂ s s Yhala LomineDMNat

gat eways. 8. The system of claim 11, erein the conponent is one of: a
nobi | i t pchdpabeneehilionnpagenggontitaasietheisayitagaonegy ¢ 1tojage 4hdl) acqwauhent
that in S i : e entity and.the. serving gateway. 19.
A conpu%ggﬂﬁégégﬁwgp%g%%%é@§§&f%5%§§%gﬁ %?§Vg%ﬁ§%?gwgggg%gﬁbodied therein
for execution by a processor in a conputing device for causing the device
to inpl e ntT}Eehs?ys?eEners clg{m rl?%vhrg?e%rt] ?hde coofmp%ggntocr(])?np%fsescrlngéngsforl ta&%glr(l)d further

actions in the detachment of the UE until all of the PDN gateways respond to the message.

17.  The system of claim 11 further comprising a timer configured to measure a time elapsed
since a last one of the second messages was sent to the PDN gateways, and further configured,
when all of the PDN gateways do not respond to the second messages within a pre-specified time
period after the last one of the second messages was sent to the PDN gateways, to promote

another attempt of the detachment of the UE from the plurality of PDN gateways.

18. The system of claim 11, wherein the component is one of:
a mobility management entity (130);
a serving gateway (140); and

a component that includes the mobility management entity and the serving gateway.
19. A computer readable medium having computer-readable code embodied therein for

execution by a processor in a computing device for causing the device to implement the steps of

the method of any one of claims 1 to 10.
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