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[0002] The LTE Physical Layer (PHY) uses advanced technologies, including
Orthogonal Frequency Division Multiple Access (OFDMA), multiple-input and multiple-

output (MIMO) data fransmissions, and smart antennas to meet the network demands
above. The LTE PHY uses OFDMA for downlink transmissions, for instance from a Base
Station (BS) to a User Equipment (UE), which can communicate by transmitting signals
throughout a geographical region known as a cell. Additionally, The LTE PHY uses Single
Carrier Frequency Division Multiple Access (SC-FDMA) for uplink fransmissions, for
instance from the UE to the BS. The OFDMA and SC-FDMA technologies reduce the LTE
and UE system complexities and increase the communication spectrum or bandwidth.

[0003] The UE may be any mobile device used in the LTE system, such as mobile
telephones, personal digital assistants, handheld or laptop computers, and similar devices
that have telecommunications capabilities. The UE may consist of a wireless device and
its associated Universal Integrated Circuit Card (UICC) that includes a Subscriber Identity
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which is responsible for the assignment, configuration and release of radio resources
between the UE and the BS, ENB or other access or LTE equipment. The RRC protocol is
described in detail in the 3GPP TS 36.331 specifications. According to the RRC protocol,
the two basic RRC modes for the UE are defined as “idle mode” and “connected mode.”
During the connected mode or state, the UE may exchange signals with the network and
perform other related operations, while during the idle mode or state, the UE may shut
down at least some of its connected mode operations. Idle and connected mode behaviors
are described in details in the Third Generation Partnership Project (3GPP) specifications

TS 36.304 and TS 36.331.



[0007]Figure 1 is an illustration of a UE control interface for fast
dormancy indication according to an embodi ment of the disclosure.

[0008] Figure 2 is an illustration of an RRC fast dormancy indication
procedur e wocordisimyito an enbodi ment of the discl osurepCi@SD8YFasYare 3 is
an illustration of another RRC fast dormancy indication procedure according
to an embodi nent of the disclosure. [0010]Figure 4 is an illustration of a
medi um access control |evel fast dormancy indication procedure according to

an enbodi ment of the diBRIEGRESCRIRIION @ JitEeDBAVINGS i | | ustration of
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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 UE contro! interface for fast dormancy indication
according to an embadiment of the disclosure.
[0008] Figure 2 is an illustration of an RRC fast dormancy indication procedure
according to an embodiment of the disclosure.
[0009] Figure 3 is an illustration of another RRC fast dormancy indication procedure
according to an embodiment of the disclosure.
[0010] Figure 4 is an illustration of a medium access control level fast dormancy
indication procedure according to an embodiment of the disclosure.
[0011] Figure 5 is an illustration of another medium access control level fast dormancy
indication procedure according to an embodiment of the disclosure.
[0012] Figure 6 is an illustration of a plurality of fast dormancy configurations according
to an embodiment of the disclosure.
[0013] Figures 7 is a flow chart of a method for a UE fast dormancy behavior according
to an embodiment of the disclosure.
[0014] Figures 8 is a flow chart of a method for an ENB fast dormancy behavior
according to an embodiment of the disclosure.
[0015] Figure 9 is a diagram of a wireless communications system including a user
agent operable for some of the various embodiments of the disclosure.
[0016]  Figure 10 is a block diagram of a user agent operable for some of the various
embodiments of the disclosure.
[0017] Figure 11 is a diagram of a software environment that may be implemented on a
user equipment operable for some of the various embodiments of the disclosure.
[0018]  Figure 12 illustrates an exemplary general-purpose computer system suitable for
implementing the several embodiments of the present disclosure.

DETAILED DESCRIPTION

[0019] It should be understood at the outset that aithough illustrative implementations of
one or more embodiments of the present disclosure are provided below, the disclosed
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[0012] Figure 6 is an illustration of a plurality of fast dormancy
configurations according to an enbodi ment of the disclosure. [0013]Figures
7 is a flowchart of a method for a UE fast dormancy behavior according to
an enbodi Mgrt0afosifde di scl osure. [0014] Figures 8 is apthawwdhesséizof a

met hod for an ENS fast dormancy behavi or according to an enbodi nent of the

di scl osur e.

[0015] Figure 9 is a diagram of a wireless comunications system
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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.

[0020]

The UE's transition from the idle mode to the connected mode and vise-versa is

typically controlled by the network or the LTE equipment in communication with the UE,

such as an ENB. For instance, the network or ENB may decide when to release the RRC

connection, and move the UE from one RRC state to ancther. The state transitions are
triggered by data activity or inactivity between the UE and the network. The RRC
connection is released by the network sending an RRC Connection Release message,

which causes the releasing of the signal link connection and some or all of the radio
resources between the UE and the network component. Since the network or ENB may
not know the exact moment when the UE has completed data exchange or processing for
a given application, it may keep the RRC connection for some time in anticipation of more
data toffrom the UE in order to reduce the latency of radio resource setup and subsequent

connection set-up.

[0021]

Disclosed herein is a system and method for initiating a fast dormancy (FD)

procedure type at the UE to move the UE from the connected mode to the idle mode or to

release some connections, or uplink transmission resources between the UE and the
network. FD, FD procedure or FD indication may be used herein to refer generally to fast

dormancy techniques such as, but not limited to, those proposed to UTRAN. The FD

procedures herein may refer to any procedure or process that promotes improved power

management and/or extended battery life by, for example, reducing the time the device

spends in a particular configuration with assigned connection(s) or configured resources

and moving into more energy efficient states or modes, such as idle mode. Accordingly,

the UE may decide that it no longer needs at least some of the radio resources currently

assigned to it based on available upper layer knowledge, such as end of applications or

application contents, and may hence send an indication to the network or an ENB. In

response, the network or ENB may act upon the indication by moving the UE from the

connected mode to a more energy efficient states or modes, such as idle mode without
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user equi pment operable for some of the various enbodi ments of the
di sclosure. [0018]Figure 12 illustrates an exenplary general - purpose
conput er system suitable for inplenenting the several enbodi nents of the

present di §¢ Afse91 DETAI LED DESCRI PTI ON [ 0019] It shou t ood at
the outset that although illustrative inplenentations lcl))?ﬁo?ﬁzeﬂuggg%%re

enbodi nents of the present disclosure are provided bel ow, the disclosed WO
20101054391PCT/ US2009/ 063912 systens and/ or net hods may be i mpl emrent ed
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seq%%] e t?nqg %?lgt&gﬂngs ‘fﬂe YR to a more energy efficient states or modes, such as RRC

idle mode, before a network preset time expires causing the network to change the UE
resource configuration or release the UE connection. Additionally, the FD procedure may
improve the total power efficiency at the UE if the network determines to keep the UE in the
RRC connected mode, while reducing the number of unnecessary uplink transmissions.
For example, this can be carried out by the network reconfiguring the RRC connection to
remove the need for sending the sounding reference signal or, alternatively, by allowing the
UE time alignment timer to expire without providing any update to the UE time alignment.
Maintaining the RRC connected mode whilst reducing the required number of uplink
transmissions also enables a reduction in the time required for call/session setup latency,
as compared to idle mode. In addition, the FD procedure may improve further the total
power efficiency at the UE since the absence of FD indication could then be used as a sign
that more data transfer is likely to be required (with greater probability than in a system not
using the FD procedure). This would allow, for example, some inactivity timers on the
network side to be influenced, such as extended or reduced.

[0022] Specifically, the RRC protocol for LTE may support discontinuous reception
(DRX) in connected mode, where the UE may switch in an alternating manner or
periodically between the DRX Active Time to monitor Physical Downlink Control Channel
(PDCCH) and exchange signals with the network and the non-DRX Active Time to
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[ 0025] The UE connection manager 110 may be aware of the status of any
application 120 running or scheduled for running at the UE, for instance at
an application or upper |layers. For exanple, the UE connection manager 110
may be awa(g) Blodshpistart tinme, end tine, process tinepciaRBiodbdigzti me, or
conbi nati ons thereof for at |east sone of the applications 120 at the UE
The applications 120 nay conprise network or |ink management applications,
network services applications, other network applications, or user
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MAC indications, e.g., not requiring that an explicit RRC nessage be sent
as are ?JS‘hse to the FP indication, may also be used. In this cas lé%

cont r ol [oal2erenFuiftiesr, 2 UBdionaedtion thasagend 18imay be awsrrief bestaes 8ft er¥p26)

Further, the UE.conn |on na r |§{0\A§e he UE
data ord %@mn%’&{“}%ﬂ“%& Fle Pngﬁgﬁ%g %%ge suc%ﬁ% tﬁg%@pép% ét he upp%rtbl ayer
know edggtetRindeiifitierae W the relodee e asstgneéloeasbedkﬂ@ eagko (peeUIces. deABdul ed
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or scheﬂmbédlm%r‘f'ép?}HFEF'ISéth,Cr;‘g}o”S QRJHPYMG P f"ﬁ'}ﬁg ?ér%p 4&2&%‘8@ ?es = rrrmpt yg

t Ee Ugcﬁﬁ\@%t grﬂ)uﬁﬁf‘ﬁgﬁﬁp 1eruy cophiedtioh Meartages ¢l mdyedaé)mumtccmnd)thet 0
the R ayer

130 or C layer 14Q, Addi t,i 0 or
t he I\/ACFDayématmomw RyaF 3G er ‘thﬁéa%%‘?ﬁ 165 ?’}?SXPHQ'&? %%bﬁ%ﬁégrﬁgt t he
net wor k A% 539 LR tHeRiMactviy tifhes atthemetwerkanduch
upper |a§gg’%§§§§g%8£ asggkgggg#gggg%/the UE connectyon manager 110 and/ or
buffer information to determ ne whether, to send the FD indication. The FD
i ndi cation may be sent via an RRC nessébe or via a MAC control elenent. In
an enbodi nent, if no current applications are running or scheduled for a
relatively short anmount of tinme, the buffer is enpty, and the uplink tinme
alignment is maintained the FD indication may be transmtted. In another
enbodi ment, if no current applications are running or scheduled for a
relatively short anpunt of time, the buffer is enpty, the uplink tinme
alignnent is not maintained and the inactivity tinmer nmay not expire before
a relatively long anount of tine, the FD indication my be transmtted.



[0027] Figure 2 illustrates an enbodi nent of an FD indication procedure 200,
where the RRC | ayer 130 at the UE may be used to send the ED indication to
t he network. Wen the UE connection manager 110 decides to forward the FD

i ndi cati onwolbfWsBeay use the RRC [ ayer 130 to send apcPBBSzoffassngi cation
message 205, such as an SCRI, RCRI or RCRR, to the network if there is no

data to transmt. Specifically, the RRG FD indication may be sent when the
UE maintains uplink (UL) tinme alignnent (TA), i.e., tinme al |hg:)nmant for
upl i nk ntayarsenthissalong withcawhdippgy yayet keowedgepssadigated dyhbaVE egnecioB st

th f k
(Enp) " TEPogen] thander BREE” Taiol s ST RRERR! 1¢ICR o FLNPAREIIP
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[
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anot hem n%a?rﬁéﬁ?erb 'P?? s@p&éeﬂi{(@gcﬁﬂi&mggp \/\)nieé!e{"tﬁegill | ayer
130 at féhapidk ﬂ‘ﬁﬁ(snb@s;dﬁ@d Aoccardinglyt Hiee IHE imali senti om schedwisgneauestk(SRinen
the UE connectl n rrana er 110. deci he UE
may usé“Qﬂﬁég‘F??&? R‘Sﬂ yq:he ?@5%9 %g\,@hﬂ ?h%ﬁvrres Eﬁg @’8%6’9?31%‘ as an
SCRI, l[l Sk %@8&3 t qhbh@emtwmfalg rieteitid dinee SRs nressdge: 204 ot amhihe UE

SpeC| fical

the FD indication m when, t at s not
mai nt aiupdick §¢Cﬁ§ﬁewfﬂﬂﬁéaﬂf@t%ﬁﬁncﬁ%éaab?" [-'ffl? gi?f‘&"%?ﬁé%e ?lé%g request f or
t he UE. the“ff%@ﬁaﬂ'ansbwer dthes YepBamg S(Be@lz)amém@eracmcmsstam eﬁmbd es80res dort he
or contention based access and co t’{: %ﬁ#%ggh geess
requestteanSﬁnthmg)tMRQ@ ifdigatiena e detark pa mﬁfﬁ?&*{%rﬁé‘* iBg eg i O anong
the UEs Vg BSlMPBAESS DpRRast mékaga@0gdr ant
t he UE qJ%r}\t:}n 'ﬂ%é%@(snkr rréﬁgéréﬁsctgﬁ%yﬁgendl ngs back aprggo%iccggs response

messageTiROVE Uransgits e iIRRCJAED! rrdicationt tre thet MRIvRT ik
cont e““ OSiATRETE LR iR rhesigs boa% Lincm fbeRaNmISaDN bnBelHRC Fendom

access cei vi ng e random access resﬁonse message 302,
in corrpamcstmm the BEmdap franbit e nskcatige (U BRIWOHELRY WG XECHRY FRPYr ant
nmessage 0?3023% the FD indication procedure 200 descri bed above.

[0028] Finally, the network may reply with a response message 206, such as an RRC
connection release message, to release the connection with the UE or to move the UE
from the connected mode to the idle mode. In another embodiment, if the UE still
maintains UL TA after sending the RRC FD indication message 205, the network may reply
with an RRC connection reconfiguration message to release the uplink resources fo stop
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[0030] I n an enbodi nent, when a preanble group B is available and radio
conditions are acceptable, the UE nmay then select a preanble fromthe group
and transmts the preanble 301 in order to obtain an uplink resource

suf ficientip bhar@gofor transmtting the RRC FD i ndi cat pefwsionvésssponse t he
network may return a random access response 302 which contains an uplink
grant large enough to transmt the RRC FD indication. The UE then transmts
the RRC FD indication 303. Alternatively, when a preanble oup B is not
avai | atkup[hnknmdsmuss@nobftdwanlsel&tﬁumc&poaecéfpﬁgbe@mh%“@ﬂsdg%ﬁe‘w @bl e

fromthe pre rou ﬁgﬁm

r espon8gt %‘é‘gatgb SQ%QS? &%sﬁgg%éé‘gﬂg‘ﬁﬁ%ﬁg%&o@%&ﬂd&agmﬁ ar eé‘ggggft?bed in
3GPP THwrb \_B_Qlwaiaﬁcn-falycaamsm theMdin TAnetintdE ta @mpine tanda heneansipe heowrlinke
group A 301, add%tl 0 Efteps or nessaging nmay then be required to execute
the FDYBR¥RENGPS rg@d he random access response 302 WO

2010/ OW}PWWC@QMQ@&%?andﬁﬁrMBmemM gnalD indicatiarf pragedure 800, t he

RRC FD"i ndi cat d BSR k
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|nact|V|t tiner he use o an | er t
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net wor ¥ indicate the value of inactivity tiner to the UE
Alternatively, the UE nay decide to de] ay sending an .RRC i ssage
305 t o [PA30Inet Moarkemhodimanhovhet am@'ﬁ# Sﬁa'ﬂf?g a%%? W??gb‘@ ot h@)ﬂ%ﬁrr%l

Measur SR McckBRBle! 1Y UR fndyirlenaddtéhi [ praamisia Sont fies grit bod tahsitits the

connect and hence r

uce unnecessary ﬁz tra k| @
i pr ovepremblat 3@ §n efder do ol anowink FFW‘EF guiiicieldy |arge Lor, ALY m%t of
an FD i ﬁ@g@ rﬂ(ﬁc@Bﬂfﬁ 04198 thd/hg ﬁ@orl& Pr?ay'\@fan'\ %Wéhdé{ﬁ(ho%ésé r&pb&m@z be

used to |on to t net wor k. When_ t he UE cqnneg_f’l g{h
managerwfhﬂ:ﬁ oantddnsrart bpllrﬂimahhmge ennIghlsi ternstrdt the RRe &1 KeicepR-ndPeats on,

the UE ectl e, 11 / t 1S4r80p B ik et MAC
| ayer 1 8“ @ny@ ﬁﬂ}f %%%elé—g' (ﬁaﬁc%gt%n Q%ﬁ%etyﬁgﬁ%g%ﬁrem e?e is no
dat a t ogfdilapiendi radi c:cfndmbas earbasotnaecepwmle atve UEt 5@ & péﬁﬁ@?ﬁ'@ figm ghe a

given tinme duratio veI L S22 00602
cont r ol PERBTRiE GO A REA ?’??d Ways gﬁq lra(}@nﬁp%?é%atrggm a@\
to the UE. The preamble group A and B are described in 3GPP TS36.321 specification.
When the UE transmits a preamble from the group A 301, additional steps or messaging

may then be required to execute the FD procedure 300 if the random access response 302
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WO 2010/ 054391PCT/ US2009/ 063912 Transm ssion"” or "Fast Dormancy
I ndication."” The control elenent may have fixed size of 0 octets and be
identified by a MAC sub-header conprising a unique |ogical channel identity

(LD desiygatadifopr use for Fast Dormancy | ndi cati onpcgdossdsamnce, the
MAC sub- header may have a length equal to about one octet. Alternatively,
the MAC FD i ndi cation 403 nay be a short BSR designated for use for FD

i ndication and conprising a unique LCID. Specifically, the FD indication
may be ischndeswingink tgnantUiet saifictent far thie RAC FACndicdtiony| ﬂ;et%m& ey seed@ an SR

messa l1toth twor i I Qi . i ee
pi i nk Bt psSade R B Emdlf of udite SR Bide BB s TRBGIRM Bidel (50
upl i nk cege Shoufie ruplinis igeant eo arsanitdihegRBECKD andioatidmB0%yr Regandesngetheo?2.
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oTond | piarUmtesa ATer st e eounfadhedires Betvasn e PorsR B SRDRmEs BRI RRC T
or appl &c&@'\%kﬁ%g@%aéenélt ﬁfrécﬁeth\hblr@%w RBicBRC theavala 6 InRLGRS imee &p tes BE.

nmessage o the short length of the FD.i ndi cati on, @(%et Iy dom
access Abaypativsly, thss YEgeag gecidayo esiryrsesdng e |y Pi‘ﬂ‘wcntépé‘dﬂfaﬁs@gﬁe ed €€ t he
UE to tﬁ%@@ﬂ{ fntt a]WeF'RRé"B!ré‘c%*dh%‘fé@h;oggﬂmbﬁéﬁn%letnh@qsu&m repdrtingesl t o

send an ronal nessage such as a nmessage. For instance, the MAC FD
i ndi cat indiates0® inapabe the Mp@tioaf the cenrgeiad MEge and ReEeJEEYEHUNTEEESRAY ¢ i on

to a GRNJIIL. co | el.er j he MAC control elenment and its
sub- heawp'l'%cvr%g'geang tﬁewﬁ {%9%2?@6%3‘%%3?&'0@ octet and the CRNTI control
el ement [003d] i t Fighub4 lilkatiates mmyerhzadimant efmgtHD indisation progeewre 400y whesdhet s.

Furth t i : i t
the. Ue. MAS BufERInT Ik FE) BlBRl (GpFRTE R RRickfaRly thbteylaRs gier e
then repleycomnbttion hhiagur tih0andés trenRBCriegs 436 deoile te forvard thed 1 indicaiion,

Bt obtedb cenaraggrmarager A rdlcr 6 R S 0 20 SRher FRMAR sy 148, 1o

not to § g&hd 4 MAEPD Mdicadh 403 pe aredetiverSPtherd sheadta tohtearisiitray if tiearei n i n
t he connected node until the tinmer expires, sim]l.ar t FD pr. ur e
300. [ 0baspotbemhanngatere rEnspitowln Adivespiine Jyratigs- bg'etﬂgcﬁf)v%?'g&ceag@bes
300 and 489%nay comprise a MAC control element for FD indication, such as "End of Data
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it is apparent that the MAC FD indication may be nmore efficient than the
RRC ED indication as fewer and shorter nmessages are sent. On the other
hand, during the MAC FD indication no nessage authentication is executed.

However, ag BB ¥ check if there is any on-going dat J ctivit
for the UE that may have triggered the FD indication p?g?ggﬂ)?g@?gr d

i nstance based on the BSR nessages received fromthe UE or the downlink
buffer status. If there is on-going activity, the ENB may consider that the
FD i ndTemkivissidne or hadtiDbraadcyriydidagoel €Thet contol elenant welyyhave Hige@EsBe ey

ot ermBtSFISE FERB REBHTES Bt Al i bradbed st o Iigled dfntel £ 'S
gl gﬂg: j[d%ﬁgtg;(éme{));ﬁs{i]%d R{i‘;us’él’f@r gﬁ& [Beniardy daditationmeloriastante tiedA® carry
pr ot ecgqxlbheme?y may have zlaclgndtr?%q%gl ?o gggbtvgge forc: ertr.] CA el\rl;wrelativae@q tﬁg l\.'flR(t)etgf)' ty
indication 403 may be a short BSR designated for use for FD indication and comprising a
unique LCID. Specifically, the FD indication may be sent when the UE maintains UL TA.
Accordingly, the UE may send an SR message 401 to the network, which may be
configured for contention free uplink access. The network may receive the SR message
401 and grant the UE uplink access, for instance by sehding back an uplink grant message
402. Due to the short length of the MAC FD indication, the uplink grant message 402 may
comprise the uplink resource needed by the UE to transmit a MAC FD indication, therefore
the UE may not need to send an additional message such as a BSR message. For
instance, the MAC FD indication may be a MAC control element for FD indication. For
instance, the MAC control element may have a length equal to about one octet including
the MAC sub-header. The network may receive the SR message 401 and grant the UE
uplink resources, for instance by sending pack an uplink resource grant message 402.
The UE then transmits the MAC FD indication 403.
[0033] The network may then reply explicitly with a response message 404, similar to
the FD procedure 200, or implicitly by not sending time alignment data to the UE. For
instance, the response message 404 may be RRC Connection Release message or a
MAC control element for releasing uplink resources, such as "release Uplink Control
Information Resource" and the time alignment data may comprise a time advance MAC
control element for aligning the UL time at the UE.
[0034] Figure 5 illustrates another embodiment of an FD indication procedure 500,
where the MAC layer 140 at the UE may be used to send the FD indication to the network
if there is no data to transmit when the UE connection manager 110 and/or the RRC layer
130 decide to forward the FD indication. Specifically, the FD indication may be sent when
the UL TA at the UE is not maintained or when the network does not configure scheduling
requests for the UE. Accordingly, the UE may send a random access preamble 501 to the
network for contention access. Where there are no contentions among the UEs the
network may receive the random access preamble 501 and grant the UE uplink access
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associ ated with the connection, for exanple. [0036] Figure 6 discloses three
options that are actually different ways in which ED can be configured by
the network - and it is likely that only a single one of these options

woul d be ageplashshy,t he systemat one tine. Figure 6 il
_ : : _ : pCURIsERY/GS9 20ME
enbodi nents for the configuration of FD 600, which may be supp/ort)%d in the

network. An FD configuration may conprise a plurality of configuration
paraneters, including for exanple, an indication that WD
2010/ OMéﬁld?@ivbléSBO@ﬁbmﬁB&lZoFmstmew sentingbaciper randped acesspeesranseby t he

UE and an i nhi_hj ' i

(Cpt 1 ofioBso0E: g 30 (hitae T I i 1S MAG 7 indiiiopy Wi i abtete ©00

g](c)m; |O %ﬁé@&pﬁ‘Irﬁgﬁséda?ifgw{navh@mﬁa%@UF"W%S@“CQHBGU’EC’ by thecUE dd kraggmit Be set
case, 6P indic ﬁ?odhﬁgﬁ %H%" ?rﬁhﬁg%é g'gqytergqta'{el‘?g 53?‘8@?%%’8@3’#‘3 'ng%atg% Ihst he
FD i ndiggaf ho5 BYR Inc3Baye) - Féﬂnﬁaﬁ@:wm@ EDnfdigationts0smaPBbe GAMACaon®dl, t he

RRC Connection Setup nessage is used.t end th confi
t he sc@i%n%ﬁf@d?ﬁlr@!ﬁaépﬂdﬁﬂdglt'Pﬂé"@ECB&ﬁ ranteele %"\“e 0 ¥ i é{flno dgﬂgmaters

|5 aPPlcbffolleferf t i
P R T T

Fur t heRNTlrcoatrolnélemierDard its isybheademmep hayes lepgthgavua] ia
Recont @H@%ﬁ] ftl‘Pé‘n 6 %%y Serlt BQckt 8 &ﬁ%tiémeemnfohgﬂéﬁag@rsamotm WE, tot he

scope gura |on S UE or radio bearer so the se
conf i goltiaog ppssiblesoatentivss among dee YEsoding nehyark ppay @EBWW[H&XE’W@YN’@@S age

cont | ot GEPORRF B 705 FuhHf do e PP PEaRTSoN BRI oy Somng cpene ™

0 a SpECI Ic radi o bearer Or ‘bearers OI‘
resour gfig mﬁemtemwmme HEsi lgrerdaltemnative esabodiment, mearidle TAGE Mot piaiipiRgdt o an

interact? Y&E@y G rO%EF %X&%P%g’]b [ﬁgzca%n Zﬁ&e’dﬁ% Bgo alihstbadl! e RERMRAYS

current'P? arer or bearers nay be selected
by t he (bRalas &k shnebdknedd adtil thetimemexpoesigiroitarie te Hﬁ@f%n@duéleh%qor traffic

Cont 1 qUPBSlon GRUPEBAINGSD BiRePRI R a0 sr 41 BaS FERMpLEres 306 2iF20p,
|t EQI ]E) |r gfq |8 E‘nfé@@ﬁf)‘#’aﬁﬁ?ﬂﬁfﬁq tma;caté@&; ﬂfgymdnms@ﬁdngnttﬂhm thwetl%&@ D ipdigatinn ol
descr i asdfawer nande sheiten megea a[%lﬁg'@tl] f?rﬁ'hﬁﬁ%?%‘i%w &nga@BWAC e
conf i gypALAtRn RAMBESR @tﬁénticﬁfn&f Redxeotitet! HOWBUST, an ENB may check if there is
any on-going data transfer activity for the UE that may have triggered the FD indication
procedure, for instance based on the BSR messages received from the UE or the downlink
buffer status. If there is on-going activity, the ENB may consider that the FD indication is
invalid and may ignore it. Alternatively, the ENB may provide a small uplink grant to trigger
a BSR from the UE. I the buffer is not empty, the ENB may consider that the FD indication
is not valid. If higher security is required, the MAC FD indication may be extended to carry
a short message authentication code derived from C-RNTI and an integrity protection key
associated with the connection, for example.
[0036] Figure 6 discloses three options that are actually different ways in which FD can
be configured by the network - and it is likely that only a single one of these options would
be adopted by the system at one time. Figure 6 illustrates some embodiments for the
configuration of FD 600, which may be supported in the network. An FD configuration may
comprise a plurality of configuration parameters, including for example, an indication that
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whi ch may determ ne the ED behavior, may be defined using a system
i nformati on bl ock, an RRC connection setup nessage, an RRC Connecti on
Reest abl i shnent nmessage, or an RRC connection reconfiguration nessage. In

an enbodi NgBt10iRGeD configurati on may conprise an opbtpdoPesanet er
whi ch may be configured and hence included or excluded with the remaining

parameters in the systeminformation block or RRC nmessage. As an exanpl e,
the ED configuration paraneters or information elements in the system
i nf or ngpi @dilcélidhskar@ peffRtedts bageninmythed)E ahd medntibitioftisebDo Fragtagoafing : : =

ENOVERA FESS P o 8ér%4u$€é83i§a on s Boveen errefil RRCTRTRGR Pt tdBhe | an
enbodi m@nb?n@ulf@ront ypese aie, nemré'@,pembl @bnﬂ‘mayatrumt ish ¢hd TEll bscs dide rset vadr ks,
may suppor

D beh | ,
Uhan: ohelgseatoniRavart igrs are-abpins 1 Pk HESdn el TneRBeastdRE s Sadtediar
nhet wor H% né S0 %erf‘fh‘értm?éét %@a@r@@”‘w}*ﬁcrﬂﬁé RI® irfdicutis il egpigum igecond FD

intra-E- handover or inter-radio access technol o RAT). han
bet vveenoflllﬁgUWN B0(Qrtioan2), e R%t%ﬁ"@écnqnhéetﬂRG“EﬁﬁQg '?l(‘iﬂerdZ@cﬁﬂﬁ‘g téﬁr ation

messa n tefydrtion,
whi | eggn 6 vet}a Sﬁﬁ%etﬁrgeés%ta ?%r%bn%é‘%clgigﬁé B?’F\t’ﬁe lEl-E&I)Rgf\llcl t%@i nlém‘a

may be pasenbténsris aaplwdvterorﬂ;ethawﬁ BceivRae me@mm Thebkoisaraied
L1 UStEALERCANIELANR (Edfer @F whitR RIS iticddBR AP SoRc Flither, ara thkackDons

associ ock 710, the UE walts until Jt cel ves a
t ri ggecosfigtiatan @)md)ptmnefmdh!a RRféh(Bumegmpr( NﬁB}nf{gﬁfﬁﬁoﬂH@eW%dﬁﬁ@@ 8n

manager 1 For. |n a@r\yeet her
o mor 8ot e RoTgUATRE 4 s, UET nis(KR S o b dRitf @0ho T o it B

appl i ced Qgﬁ;f@tjdﬁgmatldnnﬁarametém isRmmplied vadlyl thgleWE raceiving theemeasags R 720,
t he UE or t ne V\ﬁ#( 6tver|f whet her the inhibit tinmer is expired. The
i nhi bi thatf bﬁﬁ’? %r}?ga by the network, for instance for a

short fogwr) durskditioRally the G}\[)Eﬂbnﬂdmmtbﬁ mapmeslmmmtg: a specifindadie bearcuent

FD indication in quick repetition. t t he
time dBEAETDR’ MRFAURP RhITIPUI9Re wnggetp floféﬁ% oéésjrger?ég 'ﬁig(gtg%uent
FD i n;j' ésfﬁ'c% &%gngaohna H;@aé)bhﬁfaywubpﬂ:ewtmalf rﬁadzd mgusrtgmléntljoewmy th|9uef
again The tinme duration may LN, t ar { rom
t he netblﬁor&tﬂfée&fﬁé'od?ﬁﬁ%‘é’r%a?@ﬁ%ﬁ’@cﬁ ieé‘l‘%b%&eﬁéﬁp qdﬁri‘ 3? V%& (ﬁ(sj

such, u{H‘b@‘.rL chbﬁ@én&‘%bfeaf edHRendtle Afdaoeiiging ab |tsrlalnsp”rbcédur@ tidneanFD

i ndi catl S Tan ence allow nore latency in the connected. rg‘ﬂfﬁ?ﬁ The, met hod

700 maenirosireent, the P seRrfigratiqn mey comprse aadiiphal parameters in A may
pr ocees}?iz 8n Bhftad 30 319né { vifiéh Iy Bbtprbbdteand Lsed iyl b AEtWRRR t6 LoRirogtheAt

bl ock or 't he ‘expiration of thelnhl_blt timer, The
met hod fra@Qenayfor kransrprﬂmgeEB ingjcations Hrompthe Whep® Wilhke deserRedR TS dEial her

i nmpl e I’llil ng the FD procedure is still valid, for instance when no nore
data i eﬁg’f recei ved or scheduled. If tra_msm'tted or received data is

det ect g0038] sdhextubatbotinesrEDther BRechnfigunalior PacISiaEOePETPINEEoN SieBeYE2 nay

o 0 Wil e ie [ELER te5uBE s od QB uGRg'a SRS WisakibR biinod

an RRC connection sefup message, an RRC Connection Reestablishment message, or an
RRC connection reconfiguration message. In an embodiment, the FD configuration may
comprise an optional parameter which may be configured and hence included or excluded
with the remaining parameters in the system information block or RRC message. As an
example, the FD configuration parameters or information elements in the system
information block or RRC message may be defined as:

FastDormacy-Config :==  SEQUENCE {
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[ 0041] At bl ock 730, the UE may verify whether data buffer for uplink
transm ssion is enpty. The data buffer is a buffer which stores PDCP
Service Data Units (SDUs), PDCP Protocol Data Units (PD Us) and RLC PDUs
for initialydfHanxmessi on or retransm ssion and is refepgefisiioasotzhe buffer
hereafter. For instance, the buffer may be nonitored by the UE connection
manager, or in an alternative enbodi nent by the RRC | ayer or MAC | ayer. The
met hod 700 nay proceed to block 740 if the buffer is enpty, or nmay proceed
to bl ock 73ZadthommchmbbatTinier ENUMBERAYEDAFC, 51, dt®, f732 {1300 } OPTH@MAkai t f or
a preset tine (%r u@]il the buffer is enpty and proceed to bl ock 734, where
the UE may \7'94‘??‘9‘ ether inplenenting the FD procedure is still valid, as
described above. If the FD procedure is deternmined to be still valid, the
met hod 700 may proceed to block 740, otherw se the nethod, 700 At
D1 0Ck B30I helnCan AabosineRYy SHaRs: HESS OhAeBNORS, MERRITAY it Lipoofitthod
700 may e%&ﬁ?ﬁﬂ v QupgidPPIkD Feflalibr et 1ddst EombFFiunclionsitied, sutieds ady TR
proceed to ocﬁ 742 otherwi se. At block 742, the UE ma demﬂieﬁ\/\ﬂ% er to
send t Héeree, whendheiWn maypeitransppded By relecated gﬁﬁf‘@tﬁ‘é‘% PEMORSS: & t he
FD proGegun sidieRhetX Ry bl (5H¥MHed HifingAntileELISTRANNRANCRVEO obentdaseiib on FD
on pr

configuration, user ef'erence, or network setup. The FD tlQ_onf,i Qurati on my

i ncl udeaceesstachngogy (RAThAandoner betwesn Edd TRANRNANEFRANY- F87 insancs: £& he FD
roced when i : Y i 'P@ai% VNG tesh OTRanef 1t

g pomgéﬁgfﬁpﬁe?%@{:‘ﬁ?ér}gﬁ.” rgﬁtg?négtgtg g%g DS Pt m“‘g?ﬁa”?’?y@%%er to to

i dl e nudeEAITRANt treerdoier, wohiled abeEvalvdd 4IMFES Tesrastiphi Fadiey ACCER$ (ﬁg\ﬁtﬁ%&) i gned

status in .BRC connected TRt R oFERANTPl i cit FD s

deci dedFOQﬁVWWdHBaYJB?iUggd {oyﬁéngﬁegﬁrgrew]ne%gt%r totoexpi rgﬁ The ot her

enbodi rpepas] of Figuiel 7cillisteates nplmethod ddi &iroimpleraedinge thes &@ PRRAREUGS00YU 2] At

bl ock 760, the UE t i i.ndicat i h - el cabi

oy be SRS S5ERRAEE W AUECHHE, AF BB T4 nb 1 AEkIGAtjt Sofvasiideghy on

above, i s nidie atd WMlicment®IMD)NfrometheREwpnbectivasmanagersii ePlesi gn

deci si twork protocol standard, for i .

bl ock 7inganesher)ReaprBpaian (aseuah MY dqtpimibe AR, il mat Tnk e

been Sepngiudl bPUARICAShaH ppbrEaer EFplcatiriaandmayanb e BREOUDAG hei
regquenc urin connect e nodade. e my. r I (0]

bl ook Mapermt iiob (ALROCTh s ML AT he nagyosk SOk et RRnRC IS RuPB et o

[ 004317 QpFed The IRiKEiesr MafrBbRAC/ERY faby (el mamoi| fy inshandEtopa shertur es

or functiohs assocliated wth e network or ENE. At bl ock Sﬁjt?ﬁé‘t%go may
wai t untimé duraticactei prevent the Wi fony seRdipaRD;eGoRd; ¥ -34PSRAYEYS G When it
receiveg . | 3l A - $ hpsl tRR0 dumatien dumingowhitioake 815.

At bl ocﬁu@qg?ﬁ#ﬂ%ﬁ'Emgﬂ%@B@m e\ﬁ}]{ge \S%F%}lg?jﬁy of the ED i ngitﬂc'atgi n. First of
al |t hed&hi smpot allewsd td Semdasubsequept FBWAREARONeVEN 88 © féOPg‘BC"E%@r UE.

If any downli | vall.ab F BEilthe Stapgaas oo the
bl ock 8%@%%&&%‘%2&“\% %eel,"%t @eé@%gﬁ@grﬁﬁbgﬁgﬁes‘sage aut hent i cati on
code ( Miicafeer fromtthg mietworkriottbe diewice igs RREG-Defivaiedari vistan infematiprgAs | 1

the MAC i rect. the ED : |
t her oaf B, (6e (L ek MbleYipe e Rl Ry GEEohathd ind EHE Indbeiode dnd,
det er ni RensthlichemoRy Ry Sh the earmiected rBSR. i Tiok owthntl Z00 maywyotsedita blagk

whet her 't he ENB y provide a snmall uplink t : i S is@ new
BSR i n 32%Iéfrthﬁd“6‘rg¥it T i 200 I, Pf gfayi %’08%%@5. bfo? ktfﬁgg 'ﬁlﬁﬁ @P Hlits. qon’? i r med
eﬁﬁt yt QﬁpiFér? RrRe ﬂsimgd VRYDIBEOTEE thd UEtrhay Whib éde 182 xpiration Iméthetiohibl:ct tier.830,
ot herw se the FD procedure may end. FQr i ovenent, o ri ED
i ndi cat iTha, methed P8y ey B%cngr’f%rﬁfO%?B eW Qﬁeehﬁeyfﬁa&o{rlérﬁ %Vha short
MAC T or BB fhtiAg theTFD BRickAie id Bl venar for MaGneBwhes roahord dutte s et retgivedRNTI
Physi cal’ ce , current system frame n,ur&)aéepr%%{)or %n%he :ff t he g&}?rt
MAC i s ooschastuled hi§ trpsmitiedeeiueseiyed sakeds or gehedbipdstae S ROSEEYP, 820
and ends. At block 830, the ENB nay deci de whether to transition the UE
fromthe connected node to the idle node. The nethod 800 may proceed to

bl ock 850 if the condition of block 830 is net, otherw se the UE may
proceed to bl ock 831. At block 831, th#5ENB may verify whether the UE

mai ntains UL TA. The nethod 800 may proceed to block 833 if the condition
of block 831 is net, otherw se the FD procedure may end. At bl ock 833, the
ENB nmay decide to rel ease the UEs uplink resources inplicitly or
explicitly. The method 800 may proceed to block 834 if inplicit

i npl ementation is decided, otherw se the nethod 800 nmay proceed to bl ock
835. At bl ock 834, the ENB nay stop sending TA conmands to the UE, which
may be MAC control elenents (CE), so the UE will |oose uplink tine
synchroni zati on and hence rel ease the uplink resources after expiration of
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WO 2010/ 054391PCT/ US2009/ 063912 [0044] Figure 9 illustrates a wreless
communi cations systemincludi ng an enbodi nent of the UE 901. The UE 901 is
operabl e for inplenenting aspects of the disclosure, but the disclosure

shoul d not wWRekdgEidoed to these inplenmentations. Though piclludsdosafzed as a
nobi | e phone, the UE 901 may take various forns including a wirel ess

handset, a pager, a personal digital assistant (PDA), a portable conputer,
a tabl et conputer, or a laptop conputer. Many suitabl e devices conbi ne sone
or all nedy hcbteﬁevefnuramm hdnice Soermetindeo ey endf otheevide st methad, 7G0her UE
901 is not a rzill pﬁ{cﬁose conmputing device like a portable, |aptop or
t abl et "eBRYAPE cky is a special -purpose conmuni cati ons devi ce such

as a Moo pmrtﬂmcka7m rthé ass nﬁﬁi{n@&'w wh&th@a@eta baffeF?Bé; uplinkatransmission is

t el ecommuni cations device instal]e bﬁ\&; g I? %“8 gv{séﬁ-m"rﬁbgﬁ

t he UE eomty-nEie gatapuffsr (sodogf e|r| %(B’FBS‘QS?SB’ EBiRsY Y E 901
May S URRGIkoISPAS ILRlits 7PBUBS hhdy R‘LCquﬁslfd'r|ﬁﬁalgmn@swnw&eﬂ'msmlsmm and js j ob
control, and/or task nanagenent functlons Bd SO on [004@% CPE y,g @?ﬂl

i ncl udesfesredite sisahe duffer nawealier. o1 ingtance; g ARl MaY BEROVIERRY PY f ace,
a keyb%@hﬂﬁ%g é}ﬁfgﬁg rB?‘tr)H agﬁxémgﬁ\réeérﬁbbdﬁmreﬂfwmdms Iéiféﬂof MAO ppat The a

user or reduced al phanuneric %?%?} c1h as
Q/\ERTY méthod aao mmqeecbtncblwid@nimlbUﬁWé§mR§¥ Oéni'%yeiHP?‘? *8 r@ﬁ
keypad efal il @b buffee ig nput
ke);ig WPH@?%L&% g‘ge%ptg é‘mﬁbﬂ‘%gﬁ‘ﬂ%g&f Hllgr esggrpéestég’s?mggto Ir(g%ﬁgball 5 e
ot her r‘ewptgahdcmadeedrtofbjm T3hathere jre Ulhnay vaaly M@thﬁmmpéﬁr?efﬁ@ﬁr@‘%gg’d to
rovi de further u E

o sl dupbedulsls, Vg 4 kb ben Spover Ol ST proeBartls deRéifieat {pe Mhe user
i ndi catyarig, theméthed 6@ mayopidieet ta bipG074), ofteswise the Metagd 70P mhas engk bt

dat a ent fro user, Lnclu A r I ) er
val ues ‘? m‘@gﬁ% A% Heerf&g‘g}eg? qﬂgw%ﬁ lﬂﬁag@e#hgﬁﬁéﬂ)é&gﬁd ggxqﬁél}lrt her
execut rgaggdogo BRIcR 8T ifweieeUbr TAI is natiflr manggihed; a0ri oy ﬁmw%ﬁfb@é@ diser
commands. These ap l'i cat y conf| re t rehoUS
cust o otBerwisenc it %dﬁ %#egﬁoﬁge”lag ?J racFl Sgeg% ﬁ%d '@ﬁ{gﬁ'd‘f f?ﬁe UE
901 lnaym?t%nébr BYLREHRE Rether toclﬁ‘fbflérgeﬂtﬁde G‘Deprohbmﬂenn anfexph@kmaph%’ fThEnm a
wireless

oSG eackoeen g e b 55 HESo Ry bhe e B ety B,
The FD configuration may include a setting such that the UE can determine whether to
initiate the FD procedure when TA is not maintained based on whether the UE would
benefit in power efficiency from transmitting to the network in order to move to idle mode or
whether it would be sufficient to remain in a timing unaligned status in RRC connected
mode. The method 700 may end when implicit FD is decided, allowing the uplink time
alignment timer to expire. The other embodiments of explicit or implicit decision are
discussed above.

[0042] At block 760, the UE transmits FD indication to the network. The indication may
be an RRC message or MAC control element which are also described above, the method
to be implemented in the UE may be based on system design decision or a network
protocol standard for instance 3GPP TS36.331. At block 770, the UE may start the inhibit
timer since the FD indication has been sent to allow the delay between FD indications and
hence reduce their frequency during connected mode. The method 700 may then return

back to block 710 to restart the FD procedure.

16
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the condition of block 830 is met, otherwise the UE may proceed to block 831. At block
831, the ENB may verify whether the UE maintains UL TA. The method 800 may proceed
to block 833 if the condition of block 831 is met, otherwise the FD procedure may end. At
block 833, the ENB may decide to release the UEs uplink resources implicitly or explicitly.
The method 800 may proceed to block 834 if implicit implementation is decided, otherwise
the method 800 may proceed to block 835. At block 834, the ENB may stop sending TA
commands to the UE, which may be MAC control elements (CE), so the UE wili loose
uplink time synchronization and hence release the uplink resources after expiration of a
certain time. Alternatively, at block 835, the ENB may explicitly release the UEs uplink
resources by transmitting an RRC connection reconfiguration message or a MAC CE, for

instance to release uplink resources.
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WO 2010/ 054391PCT/ US2009/ 063912 desired functionality, or the application
software may be high-level software instructions to be processed by an
interpreter or conpiler to indirectly configure the DSP 1002. [0050] The
antenna angyd 4,@fds49pd unit 1006 nmay be provided to conwerfysbRbMEen W rel ess
signals and electrical signals, enabling the UE 901 to send and receive
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Transcei ver 1008, portions of the antenna and front end 1006, and the
anal og %’sté’d?ihd processing unit 1010 nmay be conbined in one or nore
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2010/ 05cE2apPEREY,| 2 Backialioaad other navigational or functional keys, which may be inwardly

depressed to provide further input function. The UE 901 may present options for the user
to select, controls for the user to actuate, and/or cursors or other indicators for the user to
direct.

[0046] The UE 901 may further accept data entry from the user, including numbers to
dial or various parameter values for configuring the operation of the UE 901. The UE 901
ﬁiay further execute one or more software or firmware applications in response to user
commands. These applications may configure the UE 901 to perform various customized
functions in response to user interaction. Additionally, the UE 901 may be programmed
and/or configured over-the-air, for example from a wireless base station, a wireless access
point, or a peer UE 901.

[0047] Among the various applications executable by the UE 901 are a web browser,
which enables the display 902 to show a web page. The web page may be obtained via
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further include a port for connecting to a headset or other hands-free

m cr ophone and speaker configuration. The anal og baseband processing unit
1010 may provide digital-toanal og conversion in one signal direction and
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other applications stored in the memory 1004 or made available via information carrier
media such as portable data storage media like the removable memory card 1020 or via
wired or wireless network communications. The application software may comprise a
compiled set of machine-readable instructions that configure the DSP 1002 to provide the
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[0056] The keypad 1028 couples to the DSP 1002 via the interface 1018 to
provi de one mechanismfor the user to make selections, enter infornation,
and ot herw se provide input to the UE 901. The keyboard 1028 may be a full

or reducedwd) phasuskri c keyboard such as QAERTY, Dvoralg ;

( : bo: , CTASERI 63812
sequential types, or a traditional numeric keypad with al phabe/tml gtters
associated with a tel ephone keypad. The input keys may include a
trackwheel, an exit or escape key, a trackball, and other navigational or
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amplifiers.

[0051} The RF transceiver 1008 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
description of this signal processing from the RF and/or radio stage and conceptually
allocates that signal processing to the analog baseband processing unit 1010 and/or the
DSP 1002 or other central processing unit. In some embodiments, the RF Transceiver
1008, portions of the antenna and front end 1006, and the analog baseband processing
unit 1010 may be combined in one or more processing units andfor application specific
integrated circuits (ASICs).

[0052] The analog baseband processing unit 1010 may provide various analog
processing of inputs and outputs, for example analog processing of inputs from the
microphone 1012 and the headset 1016 and outputs to the earpiece 1014 and the headset
1016. To that end, the analog baseband processing unit 1010 may have ports for
connecting to the built-in microphone 1012 and the earpiece speaker 1014 that enable the
UE 901 to be used as a cell phone. The analog baseband processing unit 1010 may

20



application software. The operating systemdrivers 1104 include application
managenent services ("AMS') 1106 that transfer control between applications
running on the UE 901. Also shown in Figure 11 are a web browser

appl i cati ofwobdRs438 Medi a pl ayer application 1110, andpdangeap@sabs 1112.
The web browser application 1108 configures the UE 901 to operate as a web
browser, allowing a user to enter information into forns and sel ect |inks
to retrieve and view web pages. The nedi a player application 1110
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to one skilled in the art. [0063] The RAM 1230 m ght be used t
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volatile data and perhaps to store instructions that are executed by the
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[0056] The keypad 1028 couples to the DSP 1002 via the interface 1018 to provide one
mechanism for the user to make selections, enter information, and otherwise provide input
to the UE 901. The keyboard 1028 may be a 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 1030, which may include touch screen capability and aiso
display text and/or graphics to the user. The LCD controller 1032 couples the DSP 1002 to

the LCD 1030.

[0057] The CCD camera 1034, if equipped, enables the UE 901 to take digital pictures.
The DSP 1002 communicates with the CCD camera 1034 via the camera controller 1036.
In another embodiment, a camera operating according to a technology other than Charge
Coupled Device cameras may be employed. The GPS sensor 1038 is coupled to the DSP
1002 to decode global positioning system signals, thereby enabling the UE 901 to
determine its position. Various other peripherals may also be included to provide additional
functions, e.g., radio and television reception.

[0058] Figure 11 illustrates a software environment 1102 that may be implemented by
the DSP 1002. The DSP 1002 executes operating system drivers 1104 that provide a
platform from which the rest of the software operates. The operating system drivers 1104
provide drivers for the UE hardware with standardized interfaces that are accessible to
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[0065] The follow ng Third Generation Partnership Project (3GPP) Techni cal
Specifications (TS) are incorporated herein by reference for all purposes:
TS23. 401, 1523.203, TS36.331, TS36.304, TS36.321 and TS36, 300. The

foll owi ng W>ap@hieat applications are al so incor [
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reference for all purposes: 11/302, 263 filed 12/14/2005; 60/ 747,3?1%6 filed
05/ 17/ 2006; _11/ 464,380 filed 08/ 14/ 2006; 60/956, 785 fil ed 08/ 20/ 2007;
12/ 195,018 filed 08/ 20/2008; 61/061,359 filed 06/13/2008; 61/074,856 filed
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[ 0068] ' "ano ment, a met 'S provi for respondin
i ndi catfi1d4 might be provided at various layers W|th|n the environment 1102 or elsew!he e ér? thae b
UE 901.

[0059] The UE 901 and other components described above might include a processing
component that is capable of executing instructions related to the actions described above.
Figure 12 illustrates an example of a system 1200 that includes a processing component
1210 suitable for implementing one or more embodiments disclosed herein. In addition to
the processor 1210 (which may be referred to as a central processor unit or CPU), the
system 1200 might include network connectivity devices 1220, random access memory
(RAM) 1230, read only memory (ROM) 1240, secondary storage 1250, and input/output
(#O) devices 1260. In some cases, some of these components may not be present or may
be combined in various combinations with one another or with other components not
shown. These components might be located in a single physical entity or in more than one
physical entity. Any actions described herein as being taken by the processor 1210 might
be taken by the processor 1210 alone or by the processor 1210 in conjunction with one or
more components shown or not shown in the drawing.

[0060] The processor 1210 executes instructions, codes, computer programs, or scripts
that it might access from the network connectivity devices 1220, RAM 1230, ROM 1240, or
secondary storage 1250 (which might include various disk-based systems such as hard
disk, floppy disk, or optical disk). While only one processor 1210 is shown, multiple
processors may be present. Thus, while instructions may be discussed as being executed
by a processor, the instructions may be executed simultaneously, serially, or otherwise by
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froma UE through a Media Access Control (MAC) |ayer. The nethod includes
determ ning whether there is any on-going data trgnsfer activity for the UE
that may have triggered the FD indication and ignoring the FD indication if
there is owogoiongsdata transfer activity. [0069] I n anobbeuspobesizent, a
method is provided for sending a FD indication froma UE to an access
device through a Radio Resource Control (RRC) protocol |ayer. The nethod

i ncl udes, vvhen_an uplink (UL) tine alignnment (TA) is maintained between the
UE andohéerandtisis mesdssers. sEnhelipnecesseric hetfumaygee soplesentedrgs ope CEiNMPMRg an
upl i nk@gﬁ% o and sending the RRC FD indication. [0070]In another

enbodi t; % ‘method is provided for handling a FD indication during an
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[0062] The network connectivity devices 1220 might also include one or more
transceiver components 1225 capable of transmitting and/or receiving data wirelessly in
the form of electromagnetic waves, such as radio frequency signals or microwave
frequency signals. Alternatively, the data may propagate in or on the surface of electrical
conductors, in coaxial cables, in waveguides, in optical media such as optical fiber, or in
other media. The transceiver component 1225 might include separate receiving and
transmitting units or a single transceiver. Information transmitted or received by the
transceiver component 1225 may include data that has been processed by the processor
1210 or instructions that are to be executed by processor 1210. Such information may be
received from and outputted fo a network in the form, for example, of a computer data
baseband signal or signal embodied in a carrier wave. The data may be ordered according
to different sequences as may be desirable for either processing or generating the data or
transmitting or receiving the data. The baseband signal, the signal embedded in the carrier
wave, or other types of signals currently used or hereafter developed may be referred fo as
the transmission medium and may be generated according to several methods well known
to one skilled in the art.

[0063] The RAM 1230 might be used to store volatile data and perhaps to store
instructions that are executed by the processor 1210. The ROM 1240 is a non-volatile
memory device that typically has a smaller memory capacity than the memory capacity of
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[0073] I'n anot her enbodi ment, an access device is provided. The access
device includes a processor configured such that the access device responds
to a FD indication froma UE through a MAC | ayer by determ ni ng whet her
there_ls amo Py@eopg data transfer WO 2010/ 054391PCThEP2R894/0083312
activity for the UE that nay have triggered the FD indication and ignoring
the FD indication if there is on-going data transfer activity. [0074]1In
anot her enbodinent, a UE is provided. The UE includes a processor
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that are loaded into RAM 1230 when such programs are selected for execution.
[0064] The I/O devices 1260 may include liquid crystal displays (LCDs), touch screen
displays, keyboards, keypads, switches, dials, mice, track balls, voice recognizers, card
readers, paper tape readers, printers, video monitors, or other well-known input devices.
Also, the transceiver 1225 might be considered to be a component of the I/O devices 1260
instead of or in addition to being a component of the network connectivity devices 1220.
Some or all of the I/O devices 1260 may be substantially similar to various components
depicted in the previously described drawing of the UE 801, such as the display 902 and
the input 904.
[0065] The following Third Generation Partnership Project (3GPP) Technical
Specifications (TS) are incorporated herein by reference for all purposes: TS23.401,
T§23.203, TS36.331, TS36.304, TS36.321 and TS36.300. The following U.S. patent
applications are also incorporated herein by reference for all purposes: 11/302,263 filed
12/14/2005; 60/747,466 filed 05/17/2006; 11/464,380 filed 08/14/2006, 60/956,785 filed
08/20/2007: 12/195,018 filed 08/20/2008; 61/061,359 filed 06/13/2008; 61/074,856 filed
06/23/2008: 61/086,955 filed 08/07/2008; 61/089,731 filed 08/18/2008 and 12/270,522 filed
11/13/2008.
[0066] In an embodiment, a method is provided for sending a Fast Dormancy (FD)
indication from a User Equipment (UE) to an access device through a Media Access
Control (MAC) layer. The method includes receiving an indication from an upper layer that
there is no more data for a prolonged period of time and generating and sending a MAC
control element to the access device.
[0067] In another embodiment, a method is provided for responding to a FD indication
from a UE. The method include responding to the FD indication by at least one of
releasing a connection with the UE, moving the UE from a connected mode to an idle
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[0076] Wi |l e several emnbodinents have been provided in the present
di sclosure, it should be understood that the disclosed systems and methods
may be enbodied in many other specific forns without departing fromthe

spirit or geop@y®iwvihe present disclosure. The present pexasphesssane 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 el enents
or conponents nay be conbined or integrated in another systemor certain
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earers IdS thgaa%cgss é'ewce sending a scheduling request (SR), receiving an uplink grant, and

sending the RRC FD indication.

[0070] In another embodiment, a method is provided for handling a FD indication during
an inter-radio access technology (RAT) handover. The method includes transmitting FD
configuration parameters using a RRC connection reconfiguration message during a
handover to a long term evolution (LTE) network.

[0071] In another embodiment, a UE is provided. The UE includes a processor
configured such that the UE sends a FD indication to an access device through a MAC
layer by receiving an indication from an upper layer that there is no more data for a
prolonged period of time, and generating and sending a MAC control element to the
access device.

[0072] In another embodiment, an access device is provided. The access device
includes a processor configured such that the access device responds to a FD indication
from a UE by at least one of releasing a connection with the UE, moving the UE from a
connected mode to an idle mode, replying with a reconfiguration message to release an
uplink resource to stop an uplink transmission of a channel status report, and stopping
sending a time alignment command to the UE.

[0073] In another embodiment, an access device is provided. The access device
includes a processor configured such that the access device responds to a FD indication
from a UE through a MAC layer by determining whether there is any on-going data transfer
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3. The nmethod of claim1, wherein the type of the one or nore bearers is
interactive. 4. A nethod perfornmed by a network el ement, the nethod
conpri si ng: determ ning whether to permt a user equipnment (UE) to

send a reqygsiyifi@izoq nore energy efficient state or nog a type of
one or nore bearers assigned to the UE, generating an igé?%g(?i@gﬁﬁéaseépon

the determning; and transmtting the indication to the UE. 5. The method
of claim4, wherein, the type of the one or nore bearers is background. 6.

ITE tee[rgédtaﬁgﬁgofbr gieai%%m-?at n?ér}ﬁgﬂe]lc’trig?é‘r_ed ﬁtzaa\e,\ﬁorﬁditmnm ignoringrthe [F&xindicatidrs
ac . . The nethod of claim erein, transmtting the indication
conpr i dEketeigRErdoing ¢aja frapgter eeiy¥ct i on Reconfi gurati on mesgage. 8. A

gfggegg{ggﬂfﬂgné é@ggﬁggﬁﬂggm@th r@ggsglgf bRividedecainee UE Inelaiey arsfogessor
configured such that the UE sengs a FD indication to an access device through a RRC
protocol layer, wherein, when a UL TA is maintained between the UE and the access
device, the UE sends a scheduling request, receives an uplink grant, and sends the RRC
FD indication.
[0075] In another embodiment, a UE is provided. The UE includes a processor
configured such that the UE handles a FD indication during an inter-RAT handover by
transmitting FD configuration parameters using a RRC connection reconfiguration
message during a handover to a LTE network.
[0076] 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.
[0077] 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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determ ne whether to send a request for a nore energy efficient state or
node based on a type of one or nore bearers assigned to the UE, and
transmt the request based on the determning. 9. The UE of claimS8,
wherein the type of the one or nore bearers is background. 10. The UE of
claim8, wherein the type of the one or nore bearers is interactive. 11. A
network el enment conprising transmtter, receiver, nenory and a processor,
the processor configured to: det ermi ne whet her to permt a user

equi prerWhatig clabmedris: a request for a nore energy efficient state or node
based on a type of one or nore bearers assigned to the UE, generate an

I ndi cation based on the determning; and transmt the indication to the UE
12. The netV\mImdh@cﬂrpetfonﬁed:byxiamslaitequipmeafithEmdhEymmhocﬂ cbmprisimg or nore

bearers is ba round rk ele of cl ai n t he
Pvpe of the GGG, whatier JpesqTe FHeanSat iy &t more ‘erti) bhncidhdsteot
mode based on a type of one or more bearers assigned to the UE; and

transmitting the request based on the determining.

2. The method of claim 1, wherein the type of the one or more bearers is

background.

3. The method of claim 1, wherein the type of the one or more bearers is

interactive.

4. A method performed by a network element, the method comprising:
determining whether to permit a user equipment (UE) to send a request for a
more energy efficient state or mode based on a type of one or more bearers
assigned to the UE;
generating an indication based on the determining; and

transmitting the indication to the UE.

5. The method of claim 4, wherein, the type of the one or more bearers is

background.

6. The method of claim 4, wherein, the type of the one or more bearers is

interactive.

7. The method of claim 4 wherein, transmitting the indication comprises

transmitting a RRC Connection Reconfiguration message.
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14. The network element of claim1l1l, wherein the transmtting the
I ndi cation conprises transmtting a RRC Connection Reconfiguration nessage.

8. A user equipment (UE) comprising transmitter, receiver, memory and a
processor, the processor configured to:

determine whether to send a request for a more energy efficient state or mode
based on a type of one or more bearers assigned to the UE; and

transmit the request based on the determining.

9. The UE of claim 8, wherein the type of the one or more bearers is background.

10.  The UE of claim 8, wherein the type of the one or more bearers is interactive.

11. A network element comprising transmitter, receiver, memory and a processor,
the processor configured to:

determine whether to permit a user equipment (UE) to send a request for a
more energy efficient state or mode based on a type of one or more bearers
assigned to the UE;

generate an indication based on the determining; and

transmit the indication to the UE.

12.  The network element of claim 11, wherein the type of the one or more bearers

is background.

13.  The network element of claim 11, wherein the type of the one or more bearers

is interactive.

14. The network element of claim 11, wherein the transmitting the indication

comprises transmitting a RRC Connection Reconfiguration message.
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