METHOD AND APPARATUS FOR PROVIDING CONTROL CHANNELS FOR BROADCAST AND
PAGING SERVICES RELATED APPLICATIONS f0001.1This application claims the benefit of the
earlier filing date under 35 U.S.C. 119(e) of U.S. Provisional Application Serial No. 60/916,465 filed
May 7, 2007, ettitked/ibdethod and Apparatus For Providing Control ChannelsiiesBieasggast and
Paging Services," the entirety of which is incorporated herein by reference. BACKGROUND
10002.1Radio communication systems, such as a wireless data networks (e.g., Third Generation
Partnership Project (3GPP) Long Term Evolution (LTE) systems, spread spectrum systems (such as
Code Division Multiple Access (CDMA) networks), Time Division Multiple Access (TDMA) networks,
WIMAX (Worldwide Interoperability for Microwave Access), etc.), provide users with the convenience
of mobility along with a rich set of services and features. This convenience has spawned significant
adoption by an ever growing number of consumers as an accepted mode of communication for
business and personal uses. To promote greater adoption, the telecommunication industry, from
manufacturers to service providers, h %%S%d A%)g}r&%%%pr%%se and effort to develop standards for

communication protocols that undegjig, ﬂ@l@gﬁﬁé\ﬂ%@%{yﬁes. One area of effort involves
resource allocation, and the control gignahng 4@ seppersuchatogation. Traditionally, different channel
formats are utilized to perform resource allocations for different services (e.g., broadcast, paging, etc.),
thereby incurring unnecessary overhead. SOME EXEMPLARY EMBODIMENTS 2 [0003a]According

to a first aspect, there is provided a method comprising: determining whether a resource is allocated

for a logical control %Jﬁ nnel; df?ﬁ ining one or more fields of a physical downlink control channel to
signal the reso%‘gégéq‘ a %c%?gh&% %ég%]ogical control channel, wherein the physical downlink control

channel has a ikt formatiiQsHpner dansmissiampbaala.overmdounlink-channeh anda)second
format including the qne,armore fields,tosuprort alloeation.of e logigal cenuelghanne,
Apparatus For Providing Control Channels for Broadeast and Paging Services,” the entirety of

which is incorporated herein by reference.

BACKGROUND

[00621 Radio communication systems, such as a wireless data networks (e.g., Third
Generation Partnership Project {3GPP) Long Term Evolution (LTE) systems, spread spectrum
systems (such as Code Division Muiltiple Access (CDMA) networks), Time Division Multiple
Access (TDMA) networks, WiMAX (Worldwide Interoperability for Microwave Access), etc.), -
provide users with the convenience of mobility along with a rich set of services and features.
This convenience has spawped sigmificant adoption by an ever growing number of consumers as
an accepted mode of communication for business and personal uses. To promote greater
adoption, the telecommunication indestry, from mamufactirers to service providers, hag agreed at
great expense znd effort to develop standards for communication protocols that underlie the
various services and features. One area of effort involves resource allocation, and the control
signaling to support such allocation. Traditionally, different channel formats are utilized to
perform resource allocations for different services {e.g., broadcast, paging, etc.), thereby

incurring unnecessary overhead.

SOME EXEMPLARY EMBODIMENTS

G003} Therefore, there is a need for an approach for providing efficient signaling, which can

co-exist with already developed standards and protocols.



[0003b]According to a second aspect, there is provided a computer-readable storage medium carrying
one or more sequences of one or more instructions which, when executed by one or more processors,
cause the one or more processors to perform the method as defined above. [0003c]According to a
third aspect, there is provided an apparatus comprising: logic configured to de_termine Wheth_er a
resource is allocated for a logical control channel, and to define one or more fields of a physma!
downlink control channel to signal the resource all6cation for the logical control channel, wherein the

downlink
physical downli ntr nel h aflrstf rmat to support tra sm|55|on of data over a
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more instructi hich, when xecute or more rocessors, cause the one or more
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there is providéd &R ABparafis i‘?&?‘ﬁ‘ffﬁ%lﬂgj’%@‘lé“&ﬁnﬁ&ﬂ@ﬁ%w@ébwéea eontiel megsage over a
physical contfétre et previdifig vesouroe alicsation t@ﬁadageoadnﬁaiﬁtghﬁh&ﬁmn@le.Whereln the control
message has a first format to provide transmission of data over a downlink channel, ar_1d a secon_d
format to provi§&3allocatietidsttiie fogital somtrohohannebvaid asegondfomatitapraide allocation of
the logical contn6k {8004 JResoidingdo-onecmbodimenta methegcornprsesAstermining whether

resource is a'@ﬁ@@%f&rnﬁnluogéﬁﬁlo@g%yﬁ!&h%nﬁﬁ%ﬂt%%ﬂ%% ‘?Athr{aF‘th%ﬁ %%‘P&Sa Coﬁrﬂ”o' channel or a
paging contral, pngnnel Thn rg‘]e‘thod also |ncl}gdq?% e Ining one or more fields of a physical downlink
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control chann&*HEs Wﬁﬁﬁﬂﬁfﬁﬁﬁﬁﬁ@rﬁ?mhﬁéﬁbﬂ shHatacoveioangcuwhiitie dirammel, and a
second format ineleitély thenoas diomdredfididedos upportiatioeation of the logical control channel. 2a

[0003d]  According to a fourth aspect, there is provided a method comprising: receiving a
control message over a physical downlink controi channel providing resource allocation for a
logical control channel, wherein the control message has a first format to provide transmission of
data over a downlink channel, and a second format to provide aliocation of the logical control

channel, and a second format to provide aflocation of the logical conirol channel.

f0003e¢]  According to a fifth aspect, there is provided a computer-readable storage medium
carrying one ot more sequences of one or more instructions which, when executed by one or
more processors, cause the one or more processors to perform the method as defined in the fourth

aspect.

[0003f]  According to a sixth aspect, there is provided an apparatus comprising: logic
configured to receive a control message over a physical control channel providing resource
aliecation for a logical controf channel, wherein the control message has a first format to provide
transmission of data over a downlink channel, and a second format to provide allocation of the

fogical control channel, and a second format to provide allocation of the logical control.

[0004] According to one embodiment, a method comprises determining

whether resource is allocated for a logical control channel that includes either a broadcast control
channel or a paging control channel. The method also inciudes defining one or more fields of a
physical downlink control channel to signal the resource aliocation for the logical control
channel. The physical downlink control channel has a first format to support transmission of data
over a downlink channel, and a second format including the one or more fields to support

allocation of the logical control channel,



[0005]According to another embodiment, an apparatus comprises logic configured to determine
whether resource is allocated for a logical control channel that includes either a broadcast control
channel or a paging control channel, and to define one or more fields of a physical downlink control
channel to signal the resource allocation for the logical control channel. The physical downlink control
channel has a first fonnat to support transmission.f data over a downlink channel, and a second
format including the one or more fields to support Aflocation of the logical control channel.
[0006]Accordifigad another i hodismentnaonathosh eampriseseaeiving a control message over a

ogical control.chaniel dhal aeludss i aroafcash iRl ehannelor & peging sontrol channel
G - a 1k

The control message has a J{i}rs{;[o‘o mat to provide resource a [ocation for the Togic ‘control channel
using a physical downfink control channel: and a SAEYIEREELS delpp st transmisiion’ of data over
the physical dbWRIIIK CORtEECHERA 1000 1 Atser dingetewyet divsther Bmbedisientandpparatus
comprises logitareonfitrreditel reselvé avgonirehmassagesonena logisarcentrelshannglthat includes

sither a broadsastcentpliconnne! er.paging LRI GlERANEL The SoRiolmessage has a first format
to provide resguce.allegation.feLthe lagica) control channel using a physical downlink control channel,
and a second format to support transmission of data over the physical downlink control channel.

[0008]still othéfspects;cfeditgrespetha atvantagesmarmieadiliappasent from the following detailed

description, sk ayssug@m;i@g@cmm@rcqagmmﬁyng;taggf@nﬁ%éd@a@fﬂcio%ﬁ \&ntations, including

the best modeg Fg&gglte_ggg)t!_%}ecgmf]gr]‘c%gyg(r}l%gut the d'ksclo%ure. The disclosure is also capable of other

and different embodiments, and its Several detans can ba: $SdmRE icVEIBIE SBGoEs respects, all
without departihl IO SsIt-AaRE steperbrirg diselosurerchortingly atheodt dwings and description
are to be regavdied asrithistratiydain nattreplanchhotvasuestiictiveaBRIEF DESCRIPTION OF THE
DRAWINGS [Q&Q?]Thﬁgmgodiments of the invention are illustrated by way of example, and not by
wa

ng to yet another embodiment, an apparatus comprises logic
configured to receive a control message over a logical control channe! that includes either a
broadcast control channel or a paging control channel. The control message has a first format to
provide resource allocation for the logical control channel using a physical downiink control

channel, and a second format to support transmission of data over the physical downlink control

channel.

[0008] Still other aspects, features, and advantages are readily appatent from
the following detailed description, simply by illustrating a number of particular embodiments and
implementations, including the best mode contemplated for carrying out the disclosure. The

disclosure is also capable of other and different embodiments, and its several details can be



of limitation, in the figures of the accompanying drawings: [0010]FIG. 1 is a diagram c_)f communication
system capable of providing resource allocation in support of a br_oadc_ast and/or paging service,
according to various embodiments of the invention; [0011]FIG. 2 is a diagram of communlcat!on
system capable of providing resource allocation in support of a broadcast and/or paging service,
according to various embodiments of the invention; [0012]FIGs. 3A-3D are flowcharts of processes for
allocating resources for broadcast and paging ser\gces according to various exemplary embodiments
of the invention; [0013]FIGs. 4A-4C are diagrams of, respectively, a conventional PDCCH (Physical

f b d nd PDCCHformatforpagmg,
oo Conﬁ%hgmm@gg&rmgog PJQQQSHJP%]@ ekt C%ﬁ élms afC&Pa?g‘Fgmeof hardware

according to variqus ex diments of the Inventio
that can ?)e us%d%oS imp 3%ent’]énﬂ§rﬁ’[§3’&%ﬁé?ﬂ SR ERHTOPE T%T%FFG‘@SB?S%DT arendiagrams of

communicatiof"éysténistgling exemplary long-term evolution (LIE) and E-UTRA (Evolved Universal
Terrestrial Radio Access) architectures, in which the system of FIG. 1 can operate to provide resource

allocation, according to various exemplary embodiments of the invention; and
BRIEF BESCRIPTION OF THE DRAWINGS

{0609 The embodimerts of the invention are illustrated by way of example, and not by way

of limitation, in the figures of the accompanying drawings:

[0010] FIG. T is a diagram of communication system capable of providing resource allocation
in support of a broadcast and/or paging service, according to various embodiments of the
invention;

[0011] FIG. 2 is a diagram of communication system capable of providing resource allocation
in support of a broadcast and/or paging service, according to various embodiments of the
invention;

f0012] F1Gs. 3A-3D are flowcharts of processes for allocating resources for broadcast and
paging services, according to various exemplary embodiments of the invention;

0013} FIGs. 4A-4C are diagrams of, respectively, a conventional PDCCH (Physical
Downlink Control Channel) format, a PDCCH format for broadcast, and a PDCCH format for

paging, according to various exemplary embodiments of the invention;

[0014] FIG. 5 is a diagram of hardware that can be used to implement an emmbodiment of the
invention;
[00135] FIGs, 6A-6D are diagrams of communication systems having exemplary long-term

evolution (LTE) and E-UTRA (Evolved Universal Terrestrial Radio Access) architeciures, in
which the system of FIG. 1 can operate to provide resource allocation, according to various

exemplary embodiments of the invention; and

[0016] FIG. 7 is a diagram of exemplary components of an LTE terminal capable of

operating in the systems of FIGs. 6A-6D, according to an embodiment of the invention.



[0016]FIG. 7 is a diagram of exemplary components of an LIE terminal capable of operating in the
systems of FiGs. 6A-6D, according to an embodiment of the invention. WO
2008/135853PCT/1B2008/001137 4 DESCRIPTION OF PREFERRED EMBODIMENTS [00171An
apparatus, methadysanessoftware for providing a physical control channel fegprgaggast giyd/or paging
services are disclosed. In the following descriptiongfor the purposes of explanation, numerous specific
details are set forth in order to provide a thorough understanding of the embodiments of the invention.
It is apparent, however, to one skilled in the art that the embodiments of the invention may be
practiced without these specific details or with an equivalent arrangement. In other instances,
well-KNown structures and devices are shown in block diagram form in order to avoid unnecessarily
obscuring the embodiments of the invention. 100181Although the embodiments of the invention are
discussed with respect to a wireless network compliant with a Third Generation Partnership Project
(3GPP) Long Term Evolution (LTE) architecture, it is recognized by one of ordinary skill in the art that
the embodiments of the inventions have alé)plicabilit to any type of communication system and

equivalent fun%ﬁ%%%ﬁﬁi@?ﬁ%@i eine: %‘Eﬁ’agram of communication systems capable of
providing resojeallogatian, aecorlingiiaypustn.embadiments o e Invenlion, A shigwn in FIG. |
ith [ IC

one or more u i%rfqui ent (UEs) 101 communicate with a base station 103, w Is part of an

access network(84°. JEPPERE YOHEUITRARD Stc ' Uhidp e SesppiehEoh Fetrtsetife{as shown in
FIGs. 6A-6D), ¥daisice Seatas10siscdisrdtctcas fmeinhatcedrvoiie BileNB). Hifrs@BidO1 can be any
type of mobilesstatienspdivehas handesisteimingls:atationsHnitsnavicess multinediatablets,

Internet nOde%nﬁB@ﬂgﬁEHQi%@t%@ﬁE&@&Pﬁla?igg Eﬁ%§§é§t@%%19rzﬁ‘é§¥ p&-0f infeifage,jg the user (such
as -wearable" circuitry, etc.). The UE 101 includes a ¥ransce|ver 105 and an antenna system 107 that

couples to theeﬂ'alns_celf'/réarn. o5t recé’f{r’/(ér_éi?s PARETIESITIRAR O BhER SR IDY Fhe antenna
system 107 cafrilicraeabieor fitreeuh Hascstar o iRsrngt it satuintos oftkeliysetistation 103
employs a trarﬂﬁﬁgiver g(gtgu“g\g{@glg&%%gsmité information to the UE 101 Also, the base station 103 can

_ e e mvention are disCussgd with réspbct o 2 mrelﬁss .
employ one or more antennas 109 for transmitting and receiving electromagnetic signals. For instance,

the Node B 105"WAY CHIRE™S WrhiA piath SR At Ta estis o (RIRVAS  Bhterh A pstsmrien, whereby
the Node B 163Eaarduispion iigltotedrenratcnstivrand rachive capabititiesifdis dntangement can
support the pasadieltrapsmigsioanafindepengdensdatansikeams inashievehighdata.calgs between the
UE 101 and Noglg,R;103. The base station 103, in an exemplary embodiment, uses OFDM
(Orthogonal

[ 9] FIGs. | is a diagram of communication systems capable of providing resource
allocation, according to various embodiments of the invention. As shown in FIG. 1, one or more
user equipment (UEs) 101 communicate with a base station 103, which is part of an access
petwork (e.g., 3GPT LTE (or E-UTKAN, etc.). Under the 3GPP LTE architecture (as shown in
FIGs. 6A-6D), the base station 103 is denoted as an enhanced Node B (eNB). The UE 101 can
be any type of mobile stations, such as handsets, terminals, starions, units, devices, moltimedia
tablets, Internet nodes, communicators, Personal Digital Assistants or any type of interface to the
user (such as “wearabie” circuitry, etc.). The UE 101 includes a transceiver 105 and an antenna
system 107 that couples to the wansceiver 105 to receive or transmit signals from the base station
103, The antenna system 107 can include one or more aniennas.

{0026 Az with the UE 101, the base station 103 employs a transceiver 111, which transmits
information to the UE 101. Also, the base station 103 can empioy one or more antennas 109 for
transmitting and receiving electromagnetic signals. For instance, the Node B 103 may utilize a
Muitiple ioput Multiple Output (MIMO) antenna systern 109, whereby the Node B 103 can
support multiple antenna transmit and receive capabilities. This arrangement can support the
parallel transmission of independent data streams to achieve high data rates between the UE 103

and Node B 103. The base station 103, in an exemplary embodiment, uses GFDM (Orthogonal



WO 2008/135853PCT/IB2008/001137 5 Frequency Divisional Multiplexing) as a downlink (DL)
transmission scheme and a single-carrier transmission (e.g., SC-FDMA (Single Carrier-Frequency
Division Multiple Access) with cyclic prefix for the uplink (UL) transmission scheme. SC-FDMA can

also be realizedhusing &4F T-S-OFDM principle, which is detailed in 3GGP, E@/&‘;{}%g_ﬁﬁﬁgptled
"Physical Layer Aspects for Evolved UTRA," v.1.5.9, May 2006 (which is incorporated herein by

reference in its entirety). SC-FDMA, also referred to as Multi-User-SC-FDIMA, allows multiple users to
transmit simultaneously on different sub-bands. 10021]The system 100 supports resource allocation
for broadcast and paging services. The mobile station 101 employs resource allocation logic 113 to
request resources from the network. On the network side, the base station 103 provides resource
allocation logic 115 to grant resources for a communication link with the mobile station 101. The
communication link, in this example, involves the downlink, which supports traffic from the network to
the user. Once the resource is allocated, data transmission can commence, whereby a channel
scheduler 117 can regulate the data transmission to the UE 101. 10E1221In this example, the
allocated resodre@s My SNEsishy/siéallirdsangces bldeks{RRBY) whishicorrespend taiQERMEsymbols, to
provide commumiﬁattmﬂsbmeaghSG@MWetUQMS%&M@m%Jhﬁh@e W&QFQM symbols are

organized into @&H@t@ﬁ}[ ijr BQX@E@J @ﬁ?&é&%&@éﬂ‘&@n@%g‘%mlg&% so f: x’ea Iﬁle Sub-carriers for
correspondlng&gpéé%% ve OFDM Y bols. To indicate Whlch% ysical resource ocﬁ< or sub-carrier)
oa

are allocated t WGBS e clhalrsydgéﬂ EHEREITNE7 B) DS DTG ShEPI2) AStERE length) by
using several B¥s @HBEI"&QUH@W’ start-andanedengirhiel aniatioeetion blotk. bk0G2B1T0iensure reliable
data transmissietirzthe sYSEMVEOGISS FiGrl, i eenain-empbodirmams, Mses ceneatenationp of Forward

Error Correction{EEGheoding:apd.afAHiomatic Repeat Request (ARQ) protocol commonly known as
Hybrid ARQ (HARQ). Automatic Repeat Request (ARQ) is an error detection mechanism using error

detection logic!§fit shotba pyTtis ifechemis rspermitbdhier éodivendsingdigatentothedramsmitter that a
packet or sub-pasket:hias mempeseivesiRcovasty A@MIBH&J@@&G&%M%%&E@Q%&%G transmitter
to resend the partcular DACKEIS) *B!:%acéﬁxg’ g]mspcﬁ%%hx%goh’:"éteh ocetlggngﬂr%w\/\{?!jt (Saw) procedure,

in which the transmitter waits for a response from the receiver before sen or fesefding packets.

The erroneous PACKELS & HERE FAUCB AtmEHb I ARH: %f%&?ﬁe@hﬁﬁﬁﬁéﬁuw link, in this
2008/135853PETMIB2008/6014 S™[h0R47ii4s serrognirdtt that: conmemntisrialiepproathesigo not
adequately prosdgecfor alloeating:re sanisrsaf abieadeast chasnel Crpaging.channel. Mithin the LTE

architecture, thesechanngls.aig:legical.chapngls that are mapped onto physical channels.
Conventional systems do not provide a channel format at the physical layer that can properly and

efficiently signéifidformiatibrs regardintythécesgurseualto catiov: foibirendeastandpagimg services.
which correspond to OFDM symbols, to provide communication between the UE 101 and the
base station 103. That is, the OFDM symbois are organized into a number of physical resource
blocks {PRB) that includes consecutive sub-carrers for corresponding  consecutive OFDM
symbols. To indicate which physical resource blocks (or sub-carrier) are allocated to 2 UE 101,
two exemplary schemes include: (1) bit mapping, and (2) (start, length) by using several bits

mmdicating the start and the length of an allocasion biock,

18237 To ensure reliable data ansmission, the system 100 of FIG. I, in cerain
embodiments, uses concatenation of Forward Error Correction (FEC) coding and an Aufomatic
Repeat Request (ARQ) protocol commonly known as Hybrid ARQ (HARQ). Automatic Repeat
Request (ARQ) is an error detection mechanism using error detection logic (not shown). This
mechanism permits the receiver o indicate to the transmitter that a packet or sub-packet has been
received incorrectly, and thus, the receiver can request the transmitter to resend the particuiar
packet(s). This can be accomplished with a Stop and Wait (SAW) procedure, 1 which the
transmitter waits for a response from the receiver before sending or resending packets. The

erroncous packets are used in conjunction with retransmitted packets.



|00251As shown in FIG. 1, a radio network controller (ANC) 119 communicates with the base station
103 to manage radio resources. In addition to radio resource management, the RNC 119 provides
maintenance and operation of Radio Resource Control (RAC). According to one embodiment, the
base station ¥33as@mehB, can encompass the ANC functions, as showsif/Ri¢ass f160-
[00261FIG. 2 is a diagram of communication systesn capable of providing resource allocation in
support of a broadcast and/or paging service, according to various embodiments of the invention.
System 200 provides various channel types: physical channels 201, transport channels 203, and
logical channels 205. In this example, the physical channels 201 are established between the LIE 101
and the base station 103, and transport channels 203 and logical channels 205 are established among
the UE 101,85 103 and ANC 119. Physical channels 201 can include a physical downlink shared
channel (PDSCH), a dedicated physical downlink dedicated channel (DPDCH), a dedicated physical
control channel (DPCCH), etc. 100271The transport channels 203 can be defined by how they transfer
data over the radio interface and the characteristics of the data. The transport channels 203 include a
broadcast chaHfiéf{BCH} [5ERfHigEHaNTar tPrieH) epvetieae tosisrsd themnet D S®Finstc. Other
exemplary transportsshénhelsi203iaredan vglink (et R aidenhACCE ssEbannahéRAGmEICommon

Packet Channgk(GRE&H)nFarwars é@cgaﬁ@@hmnsﬂﬁfﬁﬁﬁa}maowauﬁ%&@ﬂ@gs%ﬁém%wsC H),
Uplink Shared Ch%g GL%@S “)E)ta agt ?h BCE%E tChanneI Sfa H). A dedicated
transport charfnel s th D chatpe& Ehar ghmfransf)%r ERhafnye mapped to
one or more p%@%%Wé{%c%icﬁﬁﬁéPﬂﬁﬁ?%amE&F%ﬁ‘ﬁ%cterlstlcs WO

2008/135853RGE4B2098100 1 37s1broadgast conroLShannekBS G H). & paging. coniral.channel
(PCCH), Dedlgated Conﬁ%)l Channel éDCCH Common Control Channel (CCCH), Shared Channel

Control Channal 1SHETH), DETIERE e AR TR IOC?SWQOWW%%W (CTCH), etc.
10029]The BCEHPBrSE R a8 TorIBLCPRtive PRt rraprsecromb(BRE. BSHEivd DSEBH. As such,
this is mappedtadhie:2D SE Histhedimesfreguersiresotiaessan e dyoamically allasated by using
LI/L2 control chgnel @MDCCH). In this case, BCCH (Broadcast Control Channel)-RNTI (Radio
Network Temporary Identities) is used to identify the resource allocation information. 100301Similarly,
PCH (Paging @f#inelF&an%és mappedronfoctine B8O sintthiscepabe, PCEHiERagingu@entrol
Channel)-RNEliceuilsh hesugoet 17 Pl (RbysicalR ewitinkcontol.Ghanpehsaidentiby the
information 0“5@%9%&%@”%&”29(\/ %'Ee%@égglibus channel types: physical channels 261, transport

channels 203, and logical channels 205. In this example, the physical channels 201 are

established between the UE 101 and the base station 103, and transport channels 203 and logical

channels 205 are established among the UE 101, BS 103 and RNC 119. Physical channels 201

can include a physical downlink shared channel (PDSCH), a dedicated physical downlink

dedicated channel (DPDCH), a dedicated physical control channel (DPCCH), etc,

(8027} The wansport channels 203 can be defined by how they transfer data over the radio
interface and the charactenistics of the data. The transport channels 203 include a broadcast
channel (BCH), paging channel (PCH), a dedicated shared chamnel (DSCH), etc. Other
exemplary fransport channeis 203 are an uplink (UL) Random Access Channel (RACH),
Covmmon Packet Channei (CPCH), Forward Access Channel (FACH), Diownlink Shared Channel
(DSCH), Uplink Shared Channel (USCH), Broadcast Channel (BCH), and Paging Channel
(PCH). A dedicated transport channel is the UL/DL Dedicated Channel (DCH). Each transport
channel 203 is mapped to one or more physical channels 201 according tw its physical

characteristics.

18428 Each logical channel 205 can be defined by the type and required Quality of Service

{QoS) of information that it carries. The associated logical channels 205 inchude, for exampie, 2



100311As will be explained below, the PDCCH formats can be modified to accommodate BCCH and
PCH (as shown in FIGs. 48 and 4C). 100321FIGs. 3A-3D are flowcharts of processes for allocating
resources for broadcast and paging services, according to various exemplary embodiments of the
invention. Byswayoed exgraple, resource allocation is described with respecide ahi@assast service or a
paging service. As earlier described, logical channels, such as broadcast control channel and paging
control channel, are supported by physical channels. To differentiate between channels that carry
signaling information versus those channels that transport data, the term "control channel" is utilized.
In step 301 of FIG. 3A, the process determines whether resources of a logical control channel are to
be allocated; the logical control channel, in an exemplary embodiment, refers to either the broadcast
control channel or the paging control channel. Such allocation information is relayed to the HE 101
using a physical channel, e.g., physical downlink control channel (PDCCH). The format of this physical
control channel is redefined, as in step 303, to accommodate specifying resource allocation for the
logical control channel. Next, the process utilizes the redefined format for the resource allocation of the
broadcast contferEREnaIey thewshdifd-Ebntrglagmantietdiehrgob o, Dedicated Control

2008/13585 3 RiBdniB 2008400 1 lk3vn8ng Enaraitathapet IEPC3)3 Sageordingstd adormatidesignated for

resource allocatign-of alegicad eprirekLhannstusind.anhysical.contil ehanpek(e.g., PDCCH); this

format is that redefined in the process of FIG. 3A. The control message is then transmitted to the UE
101, as in step"813. 100340 A! tscrdersivieowiae- benshhbrer ofipret ssed ehrBPetoudthBEEXploit the
information coaveyead bysthe regefinediphysiak cantrohchannely Lasone seanariaydthadormat can

provide referegﬁﬁa%égr@l lgg, Stheriaigrmationdeviding AR eRRIOBARL slduRloL (. prerence)
boosting can % FL)ut?rform Y, pun! ncturing the carriers that are used for data conseﬂuent é%ll the UE 101

needs to have nowll)e%]a SR e IR0 MRS BESIB T (R CEREE S VEF e control

channel, a cortferrsitgal for aIIocatlon of a logical control channel, as in step 321. In step 323, the

reference &gq@bgﬁost@% ]d @&f(ﬁ;nlne% gneﬁegamnlggﬁvya%eft: eormutgh ﬁg@éﬁ |st§!gn£‘loyed The UE

101 can thus have knowled ge of how eco sical downlink channel e g. SCH). With

0
this informatioh: e THE fJ 185 g@?@‘&ﬂb@@%é&‘t’}ﬁé’?ﬁ’éeﬁ’5§’§F|C@ngﬁﬁ“é‘faéé) @O(‘ﬁ@p 325).
[O0351FIG. 3@hﬂm@tﬁ&?@éeatlﬁc@naﬁmtwhréhewwhﬁéiqa@(f@deﬁﬂéﬂﬁed ina broadcast service. For

example, in st 3?}61 t,Q b%(.‘f):l gggé\{)ef a ({gny}g &F?smge aIIocatlngiredsource for ab broadcast

control channel. The contral Messags includes a value tag Tield that Spaciies whethar fhere is a
" change in broBGERATHESHH AT WitRELEHE AktFlo decode the corresponding physical channel - e.g.,

PDSCH (step 333). 1083Q1Exemplagy, formats:of dhe.phwsical caniel chanpg!fecanlighred or

redefined for broadcast or paging service are detailed below.
paging services, acCording o vanous exemplary embodiments of the invention. By way of

example, resource allocation is described with respect 1o a broadceast service or a paging service,
As earlier described, logical channels, such as broadcast conirol channel and paging control
channel, are supported by physical channels. To differentiate between channels that carry
signaling information versps thoge channels that transport data, the term “control channel” is
ufilized. In step 301 of FIG. 3A, the process determines whether resources of a logical control
channel are to be allocated; the logical control chamnel, in an exemplary embodiment, refers to
either the broadeast control channel or the paging controt channel, Such allocation information
is relayed to the UE 101 using a physical channel, e.g., pbysical downlink control channel
{PDCCH). The format of this physical control channel is redefined, as m stegp 303, to
accommoedate specifying resource aliocation for the logical control channel. Next, the process
utilizes the redefined format for the resource allocation of the broadeast control channel or the

paging conirol chanmel (step 305).

G033 As shown in FIG. 3B, in step 311, the base station 103, for example, receives a

request for resources associated with a broadcast or paging service. A control message is



100371FIGs. 4A-4C are diagrams of, respectively, a conventional PDCCH (Physical Downlink Control
Channel) format, a PDCCH format for broadcast, and a PDCCH format for paging, according to
various exemplary embodiments of the invention. FIG. 4A shows a conventional format 401 for
providing resauscesgteeation of normal downlink data, as defined in Table pch P& 6akrd fosmat
(Conventional) Field Description Name of the Identity Identifier Identification Cell Radio Network
Temporary ldentity Error Detection Cyclic Redundancy Check (CRC) Physical Resource Specifies

allocation of resources

generated, per step 313, according to a format designated for resource allocation of a logical
control chamnel using a physical control channel {e.g., PDCCH); this format is that redefined in

the process of FIG. 3A. The control message is then transmitted o the UE 101, as in step 315,

{#934] On the receive side, a number of processes can oconr that exploit the information
conveyed by the redefined physical contrel channel. In one scenario, the format can provide
reference signal boosting information by providing an appropriate field.  Pilot (or reference)
boosting can be performed by puncturing the carriers that are used for datz; conseguentiy, the UE
101 needs to have knowledge of such use. In FIG. 3C, the UE 101 receives, over the phtysical
confrol channel, a control signal for allocation of a logical contrel channel, as in step 321. In
step 323, the reference signal boosting field is examined to determine whether such boosting is
employed. The UE 101 can thus have knowledge of how to decode the physical downlink
channel {e.g., PBSCH). With this information, the UE 101 can seiectively decode the PDSCH
channe! accordingly (step 325).

(035 FI1G. 3D illustrates a scenario in which a value tag field is defined in a broadecast
service. For example, in step 331, the UE 101 receives a control message allocating resource for
a broadcast control channel. The control message includes a value tag field that specifies
whether there is a change in broadcast information without the need to decode the corresponding

physical channel - ¢.g., PDSCH (step 333).

[863a] Exemplary formats of the physical conirol channel reconfigured or redefined for

broadcast or paging service are detailed below.

[8037] FiGs. 4A-4C are diagrams of, respectively, a conventional PDCCH (Physical
Downlink Control Chamnel} format, a PDCCH format for broadeast, and 2 PDCCH format for
paging, according tw various exemplary embodiments of the invention. FIG. 4A shows a

conventional format 401 for providing resource allocation of normal downlink datz, as defined in

Table 1:

PDCCH format (Conventional)
Field Descrnption
Mame of the Identity ¢ Identifier
identification Cell Radio Network Temporary Identity
Error Detection Cyclic Redundancy Check (CRC)
Physical Resource Specifies allocation of resources




9 Block Allocation Indicator Transport Format Indicator (TF1) Specifies modulation and coding
scheme (MCS) HARQ control Provides acknowledgement signaling in support of HARQ Table |
100381The above format 401 does not accommodate broadcast or paging services. Therefore,
formats 403 ang A40&; shewn in FIGs. 4B and 4C, respectively, are definedp F-pbig ddlisis; the
description of the various fields for the PDCCH format 403 for the broadcast control channel resource
allocation. PDCCH format for BCCII Field Description

Block Allccation
Indicator
Transport Format Specifies modulation and coding scheme (MCS)
Indicator (TFI)
HARQ control Provides acknowledgement signaling in support
of HARQ
Table 1

B38| The above format 401 does not accommodate broadcast or paging services.
Therefore, formats 403 and 405, shown in FIGs. 4B and 4C, respectively, are defined. Table 2
lists the description of the various fields for the PBCCH format 403 for the broadcast control

channel resource allocation.

[6039]

PDCCH format for BCCH
Field ] Description
Name of the Identity Identifier '
Identification Broadcast Control Channel Radio
Network Temporary ldentity (BCCH-
RNTT)
Error Detection Cyelic Redundancy Check (CRC)

Physical Resource Block
Allocation Indicator

Specifies atlocation of resources

Transport Format Indicator

Specifies modulation and coding

{TFD) scheme (MCS)

Value tag Incremented upon change of system
information

SIB type System Information Block type

Segmentation/Concatenation
information

For segmentaiion, | bif can be used to
indicate whether other segments
foilow or not;

For concasenation, length of system
information biock

As for the paging service, the fields of format 405 are provided in Table 3, as follows.

Table 2




Name of the identity Identifier Identification Broadcast Control Channel Radio_ Network Temporary
Identity (BCCHRNTI) Error Detection Cyclic Redundancy Check (CRC) Physical Resql_Jrce Block _
Allocation Indicator Specifies allocation of resources Transport Format indicator Specifies modulation

and coding sehgmesMs&s (TFI) Value tag Incremented upon change of S¥§tﬁfﬂzi668!s}{ms7
16

PEBCCH format for PCCH

Field Description
Name of the [dentity Identifier
Identification (PCCH- Physical Control Channel Radic Networl
RNTT Temporary Identity
Error Detection Cvelic Kedundancy Check (CRC)
Physical Resource Block | Specifies allocation of resources
Allocation Indicator

Transport Format Specifies modulation and coding scheme
Indicator {MCS)
A part of precise UE First 5 bits
| identifier (IMS] etc.)
Table 3

(0401 Even when PIXCCH is nsed for BOCH or PCCH, the same amount of bits is available
on PDCCH because the uniform structure of PDCCH is desirab’le. However, for BCCH and
PCCH, the possible transport formats can be much less (e.g., 1 or € bits for TFi can be ntilized),
and HARQ control information is not necessary. It is noted that C-RNTI can be replaced by
BCCH-RNTI and PCCH-RNTI, respectively. Further, it is recognized that some information is
needed before decoding the PDSCH the first time by the UE 101, This information could be put
on CCPCH, but this leads fo a larger overhead than transmifting it on the PDCCH associated

with a BCCH transmission mapped to DL-SCH as this is transmitted at a lower frequency.

[G041] When PDCCH is used for indicating the resource allocation of BCCH, some bit fields
of the conventional PDCCH format 401 that is used for the resource allocation of DL data can be
modified as follows. For example, the whoie or a part of TF! field can be redefined, as well as
the HARQ control field can be redefined. For BCCH (shown in FIG. 4B), BCCH-RNTI can be
used in place of C-RNTL According to various embodiments, several types of BCCH-RNTI can
be defined; thus, the contents of BCCH need to be indicated -- e..g., a value fag may be replaced
by allocating several BCCH-RNTI to one SIB or SU (Scheduling Unit). Also, different BCCH-

RNTI could, for example, indicate change in the SIB/SU or segment number,

42 in the redefined bit field, the value tag of the system information is provided. In an
exemplary embodiment, the value tag has a length of 4 bits. The value is incremented when the

system information contents are changed to indicate the change to UEs.



SIB type System Information Block type Segmentation/Concatenation information For segmentation, |
bit can be used to indicate whether other segments follow or not; For concatenation, length of system
inforrnation block Table 2 10 PDCCH format for PC CH Field Description Name ofe Identity Identifier

WG 2008/135853 PCT/IB2608/601137
11

[8043] Also, the modified format can indicate information of segmentation and
concatenation; such format is open. For example, for segmentation, 1 bit is used to indicate
whether other segments follow or not. For concatenation, the length of system information block

can be specified.

bd 4] Further, the type of systern information block can be indicated in the modified format,
Because the use of different BCCH-RNTIs for different SIBs could increase the PDCCH
processing load of an UE 101, one or a limited number of BCCH-RNTIs is used for all SIBs,
according to one embodiment. In this case, the type of SIB can be indicated within the redefined

fisld.

{0045] Furthermore, the modified channel format can specify the number of transmission
symbols {e.g., OFDM symbols) used for Time Division Duplex (TDI3} idle periods in the sub-
frame coptaining the BCCH wransmission. For example, up to 5 symbols can be taken for

generating the idie periods.

[0846] In addition, the modified PDCCH format can indicate whether reference signal
boosting is employed. When pilot boosting is utilized, e.g., by puncturing carriers used for data,
the UE 101 is made aware of this before the UE 101 atiempts to decode the PDSCH (as
discussed in F1G. 3C).

{0047 To suppori paging service, the conventional PDCCH format can be medified to
specify the resource allocation of the PCCH (Table 3; FI1G. 4C). For example, a part of the TF]
field can be redefined (¢.g., a shorter TFI can be used). Additionally, the HARQ control filed
can be redefined. PCCH-RNTI is used in place of C-RNTL. There can be several types of
PCCH-RNTIL, as to comespond to different paging groups. In the redefined field, a part of
precise UE identifier {e.g., IMSI etc.} that is io be included in PCH can be specified. By
checlking this field, not all UEs 161 that decode the PDCCH need to decode the PCH.

[(0483 It is noted that reuse of the PDCCH information bits is not limited to above

mentioned examples. That is, the PDCCH information can be reused whenever it is possible,

€.g., in cases when BCCH or PCH uses PDCCH as the allocation method.

{6049 By redefining the bits on PDCCH to convey other information for broadcast and

paging services, the radio resource can be utilized more efficiently. In other words, overhead can



Identification (PCCII- RN II) Physical Control Channel Radio Network Temporary Identity Error
Detection Cyclic Redundancy Check (CRC) Specifies allocation of resources Physical Resource
Block Allocation Indicator Transport Format Indicator Specifies modulation and coding scheme
CIVICS) A paxicpiqeecisaUE identifier (IMSI etc.)1 First 5 bits Table 3 j0O40tawesNePDCCH is
used for BCCH or PCCH, the same amount of bite1s available on PDCCH because the uniform
structure of PDCCH is desirable. However, for BCCH and PCCH, the possible transport formats can
be much less (e.g., | or 0 bits for TFI can be utilized), and HARQ control information is not necessary.
It is noted that C-RNTI can be replaced by BCCH-RNTI and PCCH-RNTI, respectively. Further, it is
recognized that some information is needed before decoding the PDSCH the first time by the UE 101.
This information could be put on CCPCH, but this leads to a larger overhead than transmitting it on the
PDCCH associated with a BCCH transmission mapped to DL-SCH as this is transmitted at a lower

frequency.
be reduced. As described above, by putting a value tag (change mark) in PDCCH for BCCH, the
UE can know whether there has been any change in the broadeast information without decoding
the corresponding PDSCH. By uilizing the same PDCCH format in all cases reduces
implementation and testing efforts. In this manner, overhead can be reduced by putting

information that is needed 1o decode the BCCH on the PRCCH rather than on the CCPCH.

[G4581 One of ordinary skill in the art would recogmize that the processes for providing
resource zliocation for broadcast and paging services may be unplemenied via software,
hardware {e.g., general processor, Digital Signal Processing {DSP) chip, an Application Specific
Integrated Circuit (ASIC), Field Programmable Gate Arrays (FPGAs), etc.), firmware, or &
combination thereof. Such exemplary hardware for performing the descnibed functions is

detailed below with respect to FIG. 5.

{0051 FIG. 5 illustrates exemplary hardware wpon which various embodimenis of the
invention can be implemented. A computing sysiem 500 inciudes a bus 501 or other
communication mechanism for communicating information and a processor 503 coupled o the
. bus 501 for processing information. The computing system 300 also mcludes main memory 505,
such as a random access memory {RAM) or other dynamic storage device, coupled to the bus
501 for storing information and instructions to be executed by the processor 503, Main memory
535 can also be used for storing temporary variables or other intermediate information during
execution of mstructions by the processor 503, The computing system 500 may further include a
read only memory (ROM) 507 or other static storage device coupled to the bus 501 for storing
static information snd instructions for the processor 503. A storage device 509, such a5 a
magnetic disk or optical disk, is coupled to the bus 501 for persistenily storing information and

mstruciions.

(0521 The computing systerm: 500 may be coupled with the bus 301 to a display 511, such as
a Hquid crystal display, or active matrix digplay, for displaying information to a user. An input
device 513, such as a keyboard including alphanumeric and other keys, may be coupled to the
bus 501 for communicating information and command selections to the processor 503, The
input device 513 can mclude 2 cursor control, such as a mouse, 2 trackball, or cursor direction
keys, for communicating direction information and command selections to the processor 503 and

for controlling cursor movement on the display 51 1.



100411When PDCCH is used for indicating the resource allocation of BCCH, some bit fields of the
conventional PDCCH format 401 that is used for the resource allocation of DL data can be modified as
follows. For example, the whole or a part of TF1 field can be redefined, as well as the HARQ control
field can be redefined ks BCCH (shown in FIG. 4B), BCCH-RNTI can be pisegsindlace of C-RNTI.
According to various embodiments, several types of BCCH-RNT1 can be defined; thus, the contents of
BCCH need to be indicated -- e.g., a value tag may be replaced by allocating several BCCH-RNTI to
one SIB or SU (Scheduling Unit). Also, different BCCHANTI could, for example, indicate change in the
SIB/SU or segment number. In the redefined bit field, the value tag of the system information is
provided. In an exemplary embodiment, the value tag has a length 014 bits. The value is incremented
when the system information contents are changed to indicate the change to DEs. WO
20081135853PCT/1B2008/001137 11 100431Also, the modified format can indicate information of
segmentation and concatenation; such format is open. For example, for segmentation, 1 bit is used to
indicate whether other segments follow or not. For concatenation, the length of system information
block can be sffééified. ATOWABRYMHHOES thabafTacHE Sy hermTATorm Atfordsterr éanrbediheidated in the
modified foitnat:Becausedtheyube oingifiesent:BL &k -k Nidefondiffe pentSiBsocoutdhingraase the

PDCCH procegsing:lad #faRtEx 0dnfe oF Aalimileshnumbesof BCCHRBNIS s used for all SIBs,

according to ogn%igr:nmbo(gin%%gt Ln tgi% fLase, thu%tm fE&eﬁm%f}eSI!ﬂEé can buec ilndigt:hagtegrwith(iin thesredefined field.
100451 Furthefmoré, the'modilied channél Tormat can Specity the AU bar STasnSMission symbols
(e.g., OFDM syiip8Ie} (F6ebefor FirfRemivisiBH B x CrBDdie BEACHETP thE) S LSRN containing
the BCCH transmissiofii3Ropekamipleropstoibps ymbdisicanribe takenfor genesating thesidle periods.
[004611n addijag.hmadfien R Rt CHdoumak faRdnslicale. hether fsicnsRsianal Agpsting i
employed. When iIotS{%)o tiq IS utilizetg,de. 4 bxap Incturing carriers used.for data, the UE 101 is
made aware o?)ﬁwn?%%e o'reﬁﬂﬁbégﬂﬁmﬁimaﬁeﬁp S0 e%g%éec glgﬁgaéll—}ﬁ(lﬁassedd%@uas‘fgé}d n'FIG. 30).

combination with software instructions to implement the embodiment of the invention. In

another example, reconfigurable hardware such as Field Programmable Gate Arrays (FPGAS)

can be used, in which the functionality and connection topology of its logic gates are

customizable at ron-time, typically by programmming memory look up tables. Thus, embodiments

of the invention are not limited to any specific combination of hardware circuitry and sofiware,

[G054] The computing system 500 also inchudes at least one cormmunication imterface 515
coupled to bus 50!, The communication tnterface 515 provides a two-way data conununication
coupling to a network iink (not shown). The communication interface 515 sends and receives
elecirical, electromagnetic, or optical signals that carry digital data streams representing various
types of information. Further, the commumnication mterface 515 can include peripheral interface
devices, such as 2 Universal Serial Bus {UUSB) interface, a PCMCIA (Personal Computer

Memory Card International Association) interface, eic.

HHAS] The processor 503 may execute the transmitted code while being received and/or
store the code in the storags device 509, or other non-volatile storage for later execution. In this

manner, the computing system 500 may obtain application code in the form of a carrier wave,

0561 The term “computer-readable medium™ as vsed herein refers to any medium that
participaies in providing instructions to the processor 503 for execution. Such a medium may
talke many forms, including but pot limited fo non-volatile media, velatile media, and
transmission media. Non-volatile media include, for example, optical or magnetic disks, such as
ithe storage device 509. Volaiile media include dynamic memory, such as main memory 505,
Transmission media include coaxial cables, copper wire and fiber optics, including the wires that

comprise the bus 501. Transmission media can also take the form of acoustic, optical, or



100471To support paging service, the conventional PDCCH format can be modified to specify the
resource allocation of the PCCH (Table]; FIG. 4C). For example, a part of the TB field can be
redefined (e.g., a shorter TFI can be used). Additionally, the FIARQ control filed can be redefined.
PCCH-RNTIygcusrd/insptace of C-RNTI. There can be several types of PG&HRMEde@340 correspond
to different paging groups. In the redefined field, aipart of precise UE identifier (e.g., IMS1 etc.) that is
to be included in PC11 can be specified. By checking this field, not all UEs 101 that decode the
PDCCH need to decode the PCH. [00481lt is noted that reuse of the PDCCH information bits is not
limited to above mentioned examples. That is, the PDCCH information can be reused whenever it is
possible, e.g., in cases when BCCH or PCH uses PDCCH as the allocation method. 10(149[By
redefining the bits on PDCCH to convey other information for broadcast and paging services, the radio
resource can be utilized more efficiently. In other words, overhead can WO
2998/135853PCT/IB2098/091137 12 be reduced. As described above, by putting a value tag (change
mark) in PDCCH for BCCH, the UE can know whether there has been any change in the broadcast
information withGUCHBEGHINtPIRe BsfrasPuriRTe PESErr B iniffeme trdSame pBeeHfdrmat in all
cases reducesimmpianentations anthtestindoeffonts cdmitinis-rrainrierpelieihaadt can bereiueed by putting
information thatjsneedediteisecadenthe BE GhRdas LRE GRIANs AR he-ERBGH. [0059]0ne
of ordinary skilif he:aip wovld ecadnize. it the processes.for providing sesouree, allpgation for
broadcast and pagirig sercy(-:-_s may be |mp]Ierﬁ nted \(la’go?tware’, ar Wareé'%%g ggneral processor,
Digital Signal Pgb%@é31ﬁbﬂ(ﬁ%@éﬁ?ﬁ’fgﬁhﬂlﬁ@mﬁ%ﬁ@&%@mﬁt@@?m&@ré ittAS TR MEield
Programmable@ &gt &ray 3 FPEARYCétc g firthwarenay argombavaiien thereof Sarehoexemplary

hardware for perforpingthadesecribeskiunctionsds detailed below with respect to FIG. 5. 10051]FIG. 5
illustrates exemplary hardware upon which various embodiments of the invention can be implemented.

A computing si¥Stém 500 AeIGeES of BerarsBT Gttt EaRbaeeREARPFEEEEI MuUnicating
information and appscsessor 563:ceupled dautihe: bhs ibdddomnprocessing dfarmatiean theicomputing

system 500 alggdnriudas maln Rempry S05msHARR SANIAMAGSESSMamary (RAMYQr other

dynamic storage devjce cougl?d Jo he bus 501 for storin informdatio eghnd instructions to be executed
& mpuier 16ads truchiens mto main m 4nd.5¢e; t[?ils & St

by the processorrgﬁgt.el\%al memory can also be use rf‘lc‘):'fystoriné]t emporarﬁn\?gfi%efeas or other
intermediate irffSPRIBEIGAASITAG BREEDtIChBIRRGLEIRSASBYRhEHIYteds sFB03. trrelemputing system
500 may furthérdnretudesareaithen yamentoryo(ROR) 5O faor otheinstatic storbge dendoe deupled to the
bus 501 for stgringstatiainfarpaiion RadJRsiuctions (9nihe pracasaRk.p03isAms @iage.device 509,
Z‘;ghl :; ri Crgg%f‘?&;';‘? digk Qr.ontigal disk; is,coupled 1o the bus 201 for persistently, storing Jnformation

mstructions borne by the infrared signal and places the data on & bus. The bus conveys the data

to main memory, from which a processor retrieves and executes the mstructions. The

instructions recerved by main memory can optionally be stored on storage device either before or

after execution by processor.

EHIRTS! FIGs. 6A-6D are diagrams of communication systems having exemplary long-term
evolution (LTE} architectures, in which the nser equipment (UE) and the base station of FIG. 1
can operate, according to varnouws exemplary embodiments of the invention. By way of example
{shown in FIG. 6A), a base station (e.g., destination node 103) and a user equipment {(UE) (e.g.,
sowrce node 101) can communicate in systemn 600 using any access scheme, such as Time
Division Multiple Access {TDMA), Code Division Mulitiple Access (CDMA), Wideband Code
Division Multiple Access (WCDMA), Orthogonal Freguency Division Multiple Access
(OFDMA) or Single Carrier Frequency Division Multiple Access (FDMA) (SC-FDMA) or a
combination of thereof. In an exemplary embodiment, both uphink and downlink can utilize
WCDMA. In another exemplary embodiment, uplink utilizes SC-FDMA, while downlink
utilizes OFDMA.,



100521The computing system 500 may be coupled with the bus 501 to a display 511, such as a liquid
crystal display, or active matrix display, for displaying information to a user. An input device 513, such
as a keyboard including alphanumeric and other keys, may be coupled to the bus 501 for
communicating;infegniatien and command selections to the processor 503pdfiggnpEkeayice 513 can
include a cursor control, such as a mouse, a trackizall, or cursor direction keys, for communicating
direction information and command selections to the processor 503 and for controlling cursor
movement on the display 511. WO 2008/135853PCT/IB2008/001137 13 10053]According to various
embodiments of the invention, the processes described herein can be provided by the computing
system 500 in response to the processor 503 executing an arrangement of instructions contained in
main memory 505. Such instructions can be read into main memory 505 from another
computer-readable medium, such as the storage device 509. Execution of the arrangement of
instructions contained in main memory 505 causes the processor 503 to perform the process steps
described herein. One or more processors in a multiprocessing arrangr ement may also be employed to
execute the inEtFiGtionSEHREMEFIHCAATEMEN Iy BB 2/ KR AR e EntBotitndnts, Frard-wired
circuitry may Bevised iof phacédF G COmibieyoriwhith Sofinaperinstivctions tefdimplement the

embodiment anthagpve,@t;%d Rsanethsy, @mmmﬁrae&eeg&yﬁ@alqmgwa@@mﬁ@ Field

Programmablg Gaie Arrays, (| sm% \S) GaNReYsed. | Vh’rx‘éCh 0 qunctionality & ion topology
of its logic gates are customlza le af run-time, typically rammln mem gﬁoo up tables. Thus,
embodirnents ‘ST TE AT &HtgR R ﬁ’o?fﬁﬁfé‘ﬁ”?é’ea’ﬁﬁf?ﬁ% ftati ﬁ%%ﬁf Sre<&reuitry and

software. [OOWh@%iﬁﬂ%aﬁﬁ@rsvm@m%@a@mri@%é@atemgm@m@mmﬁdawm interface 515
coupled to bu g‘g}J{ T%ﬁ@pg@ggtlggﬁ?g% gge% rg clﬂcmleg_;h%#&gv%e1 n%%t%%OQnN_glcatlon

coupling to a etwork link (not shown) Unication Intertace 515 Sends and recaives
electrical, eIec‘t?%Fﬁégfh‘éﬂﬁp%s?%ﬁtfé%%‘@ﬁ‘ﬁfé‘%éf‘&%ﬂ?“ﬁ eV Et At SAepEpresetting various types

of information infamth &ryttoe CBMmaTuricaION EnterfacebitbopanfineMNEE Seriphat sl #ntardes: devices, such

asa Universahéﬁsialgws g%)&e;ﬁg@% BPEMGLA (Pﬂ%{&@hﬁ%%%&ﬂamg International
Association) interface, 18 S%Tpe JProcessor may execute. thefl{ S tt co e while being
0 atile's

or S Ok O
received and/or storet e c n the storag e vice 9 or o er non-vo orage“for later

execution. In #HETRANTREIETRE TSR Butifg @f/é‘fé’fﬁe?)@'(}’ﬂ’féﬂ? BEtaELIpiEatioh é60@Hdnaform of a
carrier wave. 20856 Iithertetivn sdmpuitetire sdabld madkfih tiascuseditiereir reféisitoyany medium that
participates inpravigingnstructions:to the m&%%mm&o&@ﬁwwm Rk amediugpmay take
many forms, ipcluding bunotdimitad topanelalls media. valatl media, and rnsiission media

Non-volatile media ihclude, for example optical or magnetic disks, such as the storage "Hevice 500.

Volatile medid1A e HWﬁ}Pﬁ%iﬂ‘ig‘ﬂﬁ?ﬁ?ﬁWH‘%‘i?‘?ﬁa %éi’ﬁW@(ﬁ@ My anebrd adhe fféta include
coaxial cablegceatpefapirfeatipd itrersoptics cinolsitin fpt hdonring sShtHHE WdRspriscChevbyda01 .
TransmissionwaedidCcanialsetakadhedaeny afaqoustis:PHCALBLng Core Network (CN) node

relocation.

6061 A more detailed description of the LTE interface is provided in 3GPP TR 25.813,
entitled “E-UTRA and E-UTRAN: Radio Interface Protocol Aspecis,” which is incorporated

berein by reference in its entirety.

[0062] in FIG. 6B, a communication system 602 supports GERAN (GSM/EDGE radio
access) 604, and UTRAN 606 based access networks, E-UTRAN 612 and non-3GPP (not
shown) based access networks, and is more fully described in TR 23,882, which is incorporated
hergin by reference tn its entirety. A key feature of this system is the separation of the nstwork
entity that performs control-plane functionality (MME 608) from the network entity that
performs bearer-plane functionality (Serving Gateway 610) with a well defined open interface
between them S11. Since E-UTRAN 612 provides higher bandwidths to enable new services as

well as to improve existing ones, separation of MME 608 from Serving Gateway 610 implies



WO 2008/135853PCT/1B2008/001137 14 electromagnetic waves, such as those generated during
radio frequency (RF) and infrared (IR) data communications. Common forms of computer-readable
media include, for example, a floppy disk, a flexible disk, hard disk, magnetic tape, any other magnetic
medium, a CRRM;6RRW, DVD, any other optical medium, punch cardgfaapesdang ; pptical mark
sheets, any other physical medium with patterns afsholes or other optically recognizable indicia, a
RAM, a PROM, and EPROM, a FLASH-EPROM, any other memory chip or cartridge, a carrier wave,
or any other medium from which a computer can read. 10057JVarious forms of computer-readable
media may be involved in providing instructions to a processor for execution. For example, the
instructions for carrying out at least part of the invention may initially be borne on a magnetic disk of a
remote computer. In such a scenario, the remote computer loads the instructions into main memory
and sends the instructions over a telephone line using a modem. A modem of a local system receives
the data on the telephone line and uses an infrared transmitter to convert the data to an infrared signal
and transmit the infrared signal to a portable computing device, such as a personal digital assistant
(PDA) or a lapitf: ﬂﬁ?ﬁﬁﬁ%ﬂ%ﬁ?&?ﬁ?ﬁ?f&“ﬁéﬂ%@“&@ﬁﬁﬁ%ﬁ606@‘%8%%%‘%0{% f#formation and
instructions bomkenpethdandraredhsigmaleand-places thefdatafonaa bils:s Thebuscomieysthe data to

main memory e which.a QE%esseamiwe@mea@e&hgee thedpstruglions.lbadosiictions

received by main N mem r\y gﬁggt %vs ndstp ? ide\gce egt@&%) re or after execution
der
by processor. 0052§1Fa&sa 6A-6D are de/ raorrrs of %%lrﬁ?hﬁnrcat?gah %ﬂygs({em avrnlgn g&emp lary

long-term evoﬁfﬁ?ﬁﬁ”&*f’@f%?%‘?ﬁ?@ﬁ%%@“fﬁs\?ﬂ%&f?%&"‘&%@?‘f’é?ﬁﬂﬁ%?ﬁfm and the base station of
FIG. I can oper@re accer@r@raM@r@uww@w(@gwQR@{@@%&&U@@M%% Bypway of example
(shown in FIG, 6 )Fa %%Qt%qg EMS g,}‘.gnatrop oge OBQl%ndﬁamutser eclurépdment &UE) (e.g.,
source node 1 Id”i) can communicate 1 600 GSing any access schene, SUCAES Time Division
Multiple Acce<SSTTHMAY) @Bﬁf@‘Bﬁ\ﬁ’s?@’f‘ieﬁﬂ%ﬂﬁﬁ%t%@éé%“@EM%MWé%aﬁiéf ESHE BN Multiple
Access (WCDNA g cOsthe gonatil reguamoysDivision Mdillipiewecass: kbVidnetisingledCarrier

Fregug_ncy ?M@r’t%ml\{%l%n@cég&@% ﬁ%@Mé& tﬁ§1§a| - fﬁgﬂﬁo@r(?egm%m' B L NCEeRk A, AN extempllarz
embodiment, uplink a link can utilize n another ment, uplin
Clizes S DRI AR T LD G SO B B 0B 0 715

100591 The cdi??ﬁﬂﬁﬁ’f’c%ﬁ‘f&?ﬁ W&f&ﬁ%@@@tm&?&ww B! Bntitled "Long Term Evolution of
the 3GPP Raqt%(l?(:h%@%é"\@al@%sﬁ'Q%P%%Q&@f%@eﬂ?@s@%%ﬁ@r%?%?aﬁggEi:%lat!ar fly)£s shown in

FIG. 6A, one or mare user equipment UEsé 101 communicate with a network equipment, such as a
base station 133 i éA%SRAM FPERCESES REop Ty WRARS RAFSH A ae InTB?%IgrEabrlrty for
Microwave ActEss)nstypp i rebear Ry PRI e 80 a)retes). avhd elstes 3G fo Fregeinttecture, base
station 103 is 8emetethas ek enbanead: NodevB4eddB fudfosOh MBI abile: Miosaas enaent

Entity)/Serving; Gateways.00k e@&gnme&%mmmmm&%iméwl pERartAaLmy E%'H gonfiguration

using tunnelin over ap cket tran ort Prqtocol (IF) Qetvvor 603. Exemplary
functions of thgecrf(}ﬁ\/lé’/r%ervrng g@ mnM]O\{\)I e di “??but?omﬁ grgnﬁnr%recgssages % fR¥#4Bs 103,

termination of BHIptHPRE- pRERAMFSPpaletrtorides Sirscoatel lvie MRGIor e prabdesppbiittof LIE
mobility. Sincerthed@EWs:6064 reervdasia gateWay-tace xernatineinwbr ReME. gosthednike st&tior private
networks 603¢he; WAL pGiudaae sccess, Authorization and Accounting system (AAA) 605 to
securely determine the identity and privileges of a user and to track each user's activities. Namely, the
MME Serving !&4féway BEEBYHE kbyrwortidi-frote forthe ¢ PRavckss vetwot ke drdrisbriesponsible for
idle mode LIEstsaakinggindipagiagpiesadriie:inclidinget ansmissions. thisay the MMIE601 is involved

in the bearer aghyatiqnideagtivat @aprﬁgma%aﬂerﬁ IRaRoRsRIG gl SRISEHRY,.IAG RGVAHERerving

Gateway) for gl UE at the |n|t|al ttach an Ime of intra-LTE handover involvin Core Network (CN)
node relocatlon interface  enab es transter f subscrtpttonr  and  authentication ata  for

authenticating/authorizing user access to the evolved system (AAA nferface) between MME 608
and HSS (Home Subscriber Server) 616. The 510 mnterface between MMEs 608 provides MME
reiocation and MME 608 to MME 608 mformation transfer. The Serving Gateway 610 is the
node that terminates the interface towards the E-UTRAN 612 via S1-U.



100611A more detailed description of the LTE interface is provided in 3GPP TR 25.813, entitled
"E-UTRA and E-UTRAN: Radio Interface Protocol Aspects,” which is incorporated herein by reference
in its entirety. 100621In FIG. 6B, a communication system 602 supports GERAN (GSM/EDGE radio
access) 604,wndddd BANE606 based access networks, E-UTRAN 612 anden@nmGR{nat shown)
based access networks, and is more fully described in TR 23.882, which is incorporated herein by
reference in its entirety. A key feature of this system is the separation of the network entity that
performs control-plane functionality (MME 608) from the network entity that performs bearer-plane
functionality (Serving Gateway 610) with a well defined open interface between them SIT. Since
E-UTRAN 612 provides higher bandwidths to enable new services as well as to improve existing ones,
separation of MME 608 from Serving Gateway 610 implies WO 2008/135853PCT/1B2008/001137 16
that Serving Gateway 610 can be based on a platform optimized for signaling transactions. This
scheme enables selection of more cost-effective platforms for, as well as independent scaling of, each
of these two elements. Service providers can also select optimized topological locations of Serving
Gateways 610%fHin tHEEh R ETRERHETERS RSt TRECIOEStRIFRS BFRINIE Se608tibEdef ¥d-teduce
optimized banéizigih atencies-angd @voitl eondentiatedipqintssofifailyé:0Q63)Asseen4mF1G. 6B, the
_E-U??AN (%-Q:Nﬂ@.?ir&igxaﬁf@%f Wi dErLQLeVidakd Eﬁﬁéﬁ}&ﬁ;{%ﬁa&ﬂ%r G Ml@%ﬂs LTEhaif
interface and include ions.for resource con - unctignality corresponding to the
control plane kﬁeﬁ‘ﬂyﬁe%g(égg%tg -ﬁ@ﬁg)g\%ﬁ%??%aol{s%nﬁgel??oo}rrr%r%n\gagf%éetvf%fg unctions including radio
resource manggermentradinissionmeantol-seheduling @afaicement ofwnegatiatedduplinks(UL) QoS
(Quality of Seryige),cathitfeimalion hroadsast GiRhaungidegiphering af USelar packe: dara
compressmn/det%orgfﬁe sion of downxllnktan uplink user igll(atpe Lp_aclﬁetﬂfrlhe%%%s atnd chket Data
Convergence Br8t8cor(BTE RS (ub i the BERE AKEY Contrdl ngaeris HESSEnSBle for

managing moBfifjrerdierifiescase seeistiy pasitictehssn dhpEEfia 6 protaatis it
retransmissionsd gdee:NiviEn 6@ 8 Asinolved fhtrbaarergativati ondciea aibvating prasesissand is also

responsible fogchogsiaerSeEvingeatewaw. f1Afalthe WRAOLMMELRSRGHoNS Bahide Non
Access StratuFEw %\I@S)Ds Egg%&lré% and related security. MME 608 checks the authorization of the UE

101 to camp on the Service ply vider's Public Land Mobile Network (PLMN) and enforces IIE 101
roaming restrigtiess. The: MMim6RS&alsaprovidesthe cenoliplane funstiondier mabilityebetween LTE

and 2G/3G ac@%ﬁ%%&"&%@% R&é@%&&h@%@g&sﬁg' G%i{;%gg He MME.B08 Jromshe-pGSN

(Serving GPRS Support Node) 614, 100651The SGSN 614 is responsible for the delivery of data
packets from ﬁlntaetglg SRBiE BadShE WIS ASIPEpRIECRErRAd SR SrevaskYiftiude packet
routing and trapakerr mibbsiityceh aishigemerrkcoljie aktiridingan digermicit: aptakitiértisabiorand charging
functions. Thegamintesatewnablesanstetehaubsaniptiom and apdhentsationdatavioer,

authenticating/auigorizing N FenACEeSHIA- I8 LYRNEH.SXSICMI(AAA inferface). etween,MME 608 and
HSS (Home Subscriber Server) 616. The 510 interface between MMEs 608 provides MME relocation

and MME 608 1o BB IStORR RSt iHsfer. The Serving Gateway 610 is the node that terminates
the interface ta@inds the &bl RBNsE 12 MRES 0 utilizes an E-UTRA (Evolved Universal Terrestrial

Radio Access) {user plane, e.g., RLC (Radio Link Conirol} 615, MAC {(Media Access Control)
617, and PHY (Physical) 619, as well as a control plane {e.g., RRC 621)). The eNB 103 also
includes the followmg funcuons: Inter Cell RRM (Radio Resource Management) 623,
Connection Mobility Control 625, RB (Radio Bearer) Control 627, Radio Admission Control
629, eNB Measurement Configuration and Provision 631, and Dynamic Resource Allocation
{Scheduler) 633.

1078] The eNB 103 commumicates with the aGW 601 {(Access Gateway) via an 8]
interface. The aGW 601 includes a User Plane 601a and a Contro} plane 601b, The contro]
plane 601b provides the foilowing compenents: SAE (System Architecture Evolution) Bearer
Conirol 635 and MM (Mobile Management) Eniity 637. The user plane 601b includes a PDCP



WO 2008/135853PCT/1B2008/001137 17 [0066]The Si -U interface provides a per bearer user plane
tunneling between the E-UTRAN 612 and Serving Gateway 610. It contains support for path switching
during handover between eNBs 103. The S4 interface provides the user plane with related control and
mobility suppa baisusess SGSN 614 and the 3GPP Anchor function of Senvingfateway:610.
100671The 312 is an interface between UTRAN 6@6 and Serving Gateway 610. Packet Data Network
(PDN) Gateway 618 provides connectivity to the UE 101 to external packet data networks by being the
point of exit and entry of traffic for the UE 101. The PDN Gateway 618 performs policy enforcement,
packet filtering for each user, charging support, lawful interception and packet screening. Another role
of the PDN Gateway 618 is to act as the anchor for mobility between 3GPP and non-3GPP
technologies such as WiMax and 3GPP2 (CDMA IX and EvDO (Evolution Data Only)). 100681 The 57
interface provides transfer of QoS policy and charging rules from PCRF (Policy and Charging Role
Function) 620 to Policy and Charging Enforcement Function (PCEF) in the PDN Gateway 618. The
SGi interface is the interface between the PDN Gateway and the operator's LP services including
packet data ndBidrk 822 (PaekeErefatzeitetil Gk 622y Pavafvapenitbt lexteinetiplitt b? private
packet data networcOiant itk aGpesatofapatketdatainetwork c@rtpinfaspo\isioref daM&a{IP Multimedia

Subsystem) s«%gmqsaﬂﬁﬁa&mtm@%ﬁ@@sﬁyw the. R&RBoandithe nackst.daip Newark 622.
[00691As seen in F{( Sm 1,‘:;Ee eNB %utlllzes an E-UTRA (Evolved Universal Terrestrial Radio

Access) (user peltwne CI‘“ RAdio Link Control) 615, MAC (Media Access Control) 617, and PHY
(Physical) 619 sas: yvellgasﬂa anaHEOkplaRe(Ra@a: RRGhEW ) ) THne. eB 103ralsp imeludes the following

functions: 'nte&&e&gmxg%@g xReraueeManagemantl a2, conneglian. Mabaly oantrol 625, RS

(Radio Bearer) Control 627, Radio Admission Control 629 Measurement Configuration and

Provision 631, ﬁﬂ%{}ﬁg&ﬁ?}“ﬁ@%l}?&@ﬁ%&%ﬁ ‘t%%ﬁe%‘ﬁfé?)a‘é%%miﬁ@%ﬁh%ﬁf%%3
communicategguit theha@é/vyﬁ% %@@S@G@@WMMQ@9@&#@[@?@@@%@@&@%@0|udes a User

Plane 601 and.g.CRlcl BBNE. 20l e 9A oL lgns. QIR RIRNASS B RIGMINg. saponents: SAE

(System Archltecture Evolltion) Bearer
for the user plane and the control plane. A more detailed description of the archiecture is

provided in 3GPP TS 86.300.

[G673} The eNB 103 interfaces via the S1 to the Serving Galeway 645, which includes a
Mobility Anchoring function 647. According to this architecture, the MME (Mobility
Management Entity) 649 provides SAE {Systemn Architecture Evolution) Bearer Control 651,
idie State Mobility Handling 653, and NAS (Non-Access Stratum) Security 633,

[@a74] FIG. 7 is a diagram of exemplary componenis of an LTE terminal capable of
operating in the systemns of FIGs. 6A-6D, according o an embodiment of the invention. An LTE
terminal 700 is configured to operate in a Multple Input Multuipie Ouiput (MIMGQ) system.
Consequently, an antenna system 701 provides for multiple antennas to receive and transmit
signals. The antenna system 701 is coupled to radio circuitry 703, which includes multiple
transmoitters 705 and receivers 707. The radio circnitry encompasses ali of the Radio Frequency
(RF) circuitty as well as base-band processing circuitry. As shown, layer-1 (L1) and layer-2
{12} processing are provided by uniis 70% and 711, respectively. Optionally, layer-3 functions
can be provided (not shown). Module 713 executes all MAC layer functions. A timing and
calibration module 715 maintains proper timing by interfacing, for example, an external timing
reference (not shown). Additionally, a processor 717 is included. Under this scepario, the LTE

terminal 700 communicates with a computing device 719, which can be a persenal computer,

work station, a PDA, web appliance, cellular phone, ete.



Control 635 and MM (Mobile Management) Entity 637. The user plane 6016 includes a PDCP WO
2008/135853PCT/1B2008/001137 18 (Packet Data Convergence Protocol) 639 and a user plane
functions 641. It is noted that the functionality of the aGW 601 can also be provided by a combination
of a serving gatewmy {S&Y¥V) and a packet data network (PDN) OW. The a6k &anaiso interface
with a packet network, such as the Internet 643. 1@0711In an alternative embodiment, as shown in
FIG. 6D, the PDCP (Packet Data Convergence Protocol) functionality can reside in the eNB 103
rather than the GW 601. Other than this PDCP capability, the eNB functions of FIG. 6C are also
provided in this architecture. (00724In the system of FIG. 6D, a functional split between E-UTRAN and
EPC (Evolved Packet Core) is provided. In this example, radio protocol architecture of E-UTRAN is
provided for the user plane and the control plane. A more detailed description of the architecture is
provided in 3GPP IS 86.300, [00731The eNB 103 interfaces via the Sl to the Serving Gateway 645,
which includes a Mobility Anchoring function 647. According to this architecture, the MME (Mobility
Management Entity) 649 provides SAE (System Architecture Evolution) Bearer Control 651, Idle State
Mobility Handlifiey 853, AFHNES (6P ARcess Sfeaterhin Serusityre55. {00t Pfenpfingdiagram of
exemplary compbingrisaisnnk, | bderwmnat capable iohieperatingin thesysieims abilasiceA-6D,
according to ag.gmpedienteldaadvantion: Al RJISEMIRaL7AQ is confioyred togpsrate in a
Multiple Input Ma%igleopgl'%p%v I;Aghé%)esggt%@é dConse lilnentlxlbant,antenna syﬁterp?Ol,Pr_ovides for
multiple antennas to réceive and ta-ansmit signals. The aRtenna Systam Fo1'is ¢atpidd t radio
circuitry 703, WPRET RGeS Retnffsrarer sAs it rds ahdrebenerse 07 he radio circuitry
encompasses all of the Radio Frequency (RF) circuitry as well as base-band processing circuitry. As
shown, layer-1 (LI) and layer-2 (L2) processing are provided by milts 709 and 711, respectively.
Optionally, layer-3 functions can be provided (not shown). Module 713 executes all MAC layer
functions. A timing and calibration module 715 maintains proper timing by interfacing, for example, an
external timing reference (not shown). Additionally, a processor 717 is included. Under this scenario,
the LTE terminal 700 communicates with a computing device 719, which can be a personal computer,
work station, a PDA, web appliance, cellular phone, etc.



WO 2008/135853PCT/IB2008/001131 19 100751While the invention has been described in
connection with a number of embodiments and implementations, the invention is not so limited but
covers various obvious modifications and equivalent arrangements, which fall within the purview of the
appended claims. Although feaures of the invention are expressed in certain combinations among the
claims, it is contemplated that these features can be arranged in any combination and order. 20
CLAIMS WHAT IS CLAIMED IS: 1. A method cq prising: determining whether a resource is
allocated for a logical control channel; and defining one or more fields of a physical downlink control
channel to signal the resource allocation for the logical control channel, wherein the physical downlink
control channel has a first format to support tra@m' sion of data over a downlink channel, and a
second format including the one or more fields %rt allocation of the logical control channel. 2.
A method according to claim 1, wherein the logical control channel includes either a broadcast control
channel or a paging control channel. 3. A method according to claim 2, wherein the fields include a
broadca$téhariet et RBrtWork temporary identity (BCCH-RNTI) field, a redefined portion or entirety
of a transport format indicator (TF1) field, a value tag field to indicate a change in broadcast
information, a field specifying type of system information block, and a field for segmentation and
concatenationfinfotihnatignnprising:

determining whether a resource is allocated for a logical control channel; and

defining one or more fields of a physical downlink control chammel to signal the resource
allocation for the logical control channel,

wherein the physical downlink control channel has a first format to support transmission of
data over a downlink channel, and a second format including the one or more fields to

support allocation of the logical control channel.

2. A method according to claim 1, wherein the logical control channel includes either a

broadcast control channel or a paging control channel.

3. A method according to claim 2, wherein the fields include a broadcast channel radio
network temporary identity (BCCH-RNTI) field, a redefined portion or entirety of a transport
format indicator (TFI) field, a value tag field to indicate a change in broadcast information, a
field specifying type of system information block, and a field for segmentation and concatenation

information.

4. A method according to claim 3, wherein the fields further include either a redefined hybrid
automatic repeat request (HARQ) control field, a field specifying number of transmission
symbols for time division duplex (TDD) idle periods, a field specifying whether reference signal

boosting is utilized, an error detection field, or a combination thereof.



4. A method according to claim 3, wherein the fields further include either a redefined hybrid automatic
repeat request (HARQ) control field, a field specifying number of transmission symbols for time
division duplex (TDD) idle periods, a field specifying whether reference signal boosting is utilized, an
error detection field, or a combination thereof. 21 5. A method according to any one of the
preceding claims, wherein the fields include a field specifying a user equipment identifier, a paging
channel radio network temporary identity (PCCH-RNT1) field, a redefined portion or entirety of a
transport format indicator (TFI) field, or a combinatiéh thereof. 6. A method according to claim 5,
wherein the fields further include a redefined hybrid automatic repeat request (HARQ) control field,
and an error detection field. 7. A computer-readable storage medium carrying one or more
sequences of one or more instructions which, when executed by one or more processors, se the
one or moré- ﬁdﬁ%@@f@rﬁﬁﬁo%ﬁ?{eoﬂ?e?ﬁgbeﬁ%qﬁﬁwg. Cﬁalg?‘SA'ﬁ’ eﬁ%igrg{%g%%{%lgﬁzﬁeg? |§§%§
configurgddidyiietesmisie \whetherrd ridsolifce is attsiagediomallogital evnwsl cREMREI andeditiefine one
or more fieldpigfrrmhysiaah dewnliek pontsel shannehtosigralsherrsaurcediincaohifdiddedogical
control chanrg)el,%\{vhﬂe{gépe{t)ge physical downlink control channel has a first format to support
transmi&sioR of data over & downlink channel, and a second format including the one or more fields to

support allocation of the logical control channel. 9. An apparatus according to claim 8, wherein the

logical contgol chafineh nelddaa e aproadsasticopy chanennaher maaaing comkehandl. 10

An apparatus according to clai erein the flelds include a broadc?aﬁt channel radio network
tempora?‘%?ﬁ@ﬁﬁt?@@@qg%ﬁ)ﬁﬁ%@,%‘?g%ﬁﬁ@d BOrADATEF K5ty 'bF 4 Yransport format indicator

(TFI) field, a value tag field to indicate a change in broadcast information, a field specifying type of
system information block, and a field for s%% entation .and concatenation informaition. 1*}1(.)1,,g\n
apparatus dccOrdiPgRB HARFAHE\THEEHM THE HETIHRE e a8 Sitnsr A Feaethed hybrid automatic
repeat reguresti¢hAR@hcomeochieftzl fiel depetifyieg MOpEBEr ot aieshfi <4169 IPOre Processors

to perform the method of claim 1.

8. An apparatus comprising: _

logic configured to determine whether a resource is allocated for a logical control channel,
and to define one or more fields of a physical downlink control channel to signal the
resource allocation for the logical control channel,

wherein the physical downlink control channel has a first format to support transmission of
data over a downlink channel, and a second format including the one or more fields to

support allocation of the logical control channel.

9. An apparatus according to claim 8, wherein the logical control channel includes either a

broadcast contro] channel or a paging control channel.

10. An apparatus according to claim 9, wherein the fields include a broadcast channel radio
network temporary identity (BCCH-RNTT) field, a redefined portion or entirety of a transport
format indicator (TFI) field, a value tag field to indicate a change in broadcast information, a
field specifying type of system information block, and a field for segmentation and concatenation

information.

11. An apparatus according to claim 10, wherein the fields further include either a redefined
hybrid automatic repeat request (HARQ) control field, a field specifying number of transmission



symbols for time division duplex (TDD) idle periods, a field specifying whether reference signal
boosting is utilized, an error detection field, or a combination thereof. 12. An apparatus according to
any one of claims 8-11, wherein the fields include a field specifying a user equipment identifier, a
paging channel radio network temporary identity (PCCH-RNTI) field, a redefined portion or entirety of a
transport format indicator (IT!) field, or a combination thereof. B. An apparatus according to claim 12,
wherein the fields further include a redefined hybrid automatic repeat request (HARQ) control field,
and an error detection field.  14. A method comprising: receiving a control message over a physical
downlink centriotlsHanmniehpdvisier destser CERIR ddttonefdnds i ogfedd coseiblisRarahsh EEfREMYhe control
message has,a first format fo pivide traRsmissianobAatagshaisie weligk.channel, and a second
format fo-provide alfocation of the logical control channel, and a second format to provide allocation of
the logical control channel.  15. A method according to claim 14, wherein the logical control channel
includes either a broadcast control channel or a ing control I d rding to
claim 15, er%i’h He %F&sai%%%cpg ht roadcast gﬁgﬁﬁe?rgag’n%%%%}ﬁ %ﬁ”légrréﬁy{}?ggﬁ%tsag@
(BCCHsRit)ifield, aseedefimedgporiibmofientrayafa taspbriddmatimeisatorprEyfigleEXalue tag
field to Indieais. & g 1o preadeastdniermaton;afisid snecivina e Alivaterriniormatian biock
and a field for segmentation and concatenation information. 7. A method according to claim 16,
further eamphisistgnrettaniring the value tag field to determine whether there is a change in broadcast
information without decoding a corresponding physical downlink shared channel. 23 18. A method
according to claim 16, wherein the fields further include either a redefined hybrid automatic repeat
request (HARQ): cpptiatfickdcardield spaeifyifigy mimoar Gltfandniissionisyivwioisrtdetingé Hiligion
duplex %DD idle perjods, a fis ciP/i h 5e ' ting is utilized, an error
detectich g S%I%Fe %%rrﬁegf%eas ion tﬁe G npr%%%% E&Fn%{tﬁg éa%%%?tﬁﬁ%ﬁ t%olx kgfr%()?/éone of claims 14-18,
wherein the fields include a field specifying a user equipment identifier, a paging channel radio network
temporary identity (PCCH-RNT]) field, a redefined portion or entirety of a transport format indicator

(TFI) field, &F-a tBIBRLICHRAHE DL,

receiving a control message over a physical downlink control channel providing resource
allocation for a logical control channel,

wherein the contro!l message has a first format to provide transmission of data over a
downlink channel, and a second format to provide allocation of the logical control

channel, and a second format to provide allocation of the logical control channel.

15. A method according to claim 14, wherein the logical control channel includes either a

broadcast control channel or a paging control channel.

16. A method according to claim 15, wherein the fields include a broadcast channel radio
network temporary identity (BCCH-RNTI) field, a redefined portion or entirety of a transport
format indicator (TFI) field, a value tag field to indicate a change in broadcast information, a
field specifying type of system information block, and a field for segmentation and concatenation

information.

17. A method aécording to claim 16, further comprising:
examining the value tag field to determine whether there is a change in broadcast information

without decoding a corresponding physical downlink shared channel.



20. A method according to claim 19, wherein the fields further include a redefined hybrid automatic
repeat request (HARQ) control field, and an error detection field. 21. A computer-readable storage
medium carrying one or more sequences of one or more instructions which, when executed by one or
more processors, cause the one or more processors to perform the method of claim 14. 22. An
apparatus comprising: logic configured to receive a control message over a physical control channel
providing resource allocation for a logical control chgnnel, wherein the control message has a first
format to provide transmission of data over a downlink channel, and a second format to provide
allocation dfgthe. logibaticontralichanmddjmntba sbewin terfialdo fprévidealigeatidrof trsitdigral
control.  23. AnApPRaaikaiaceping:tp elaifr 2R (Whexein te:logicdldontpetithagnelinctudes either
a broadcast cqpifol ghann! abaPaging contiolehamnal. (PApATAPpaRRINS ackexdigadaiaim 23
wherein the fields él?c Udf a broadca%sgchatnnel ragl? naetgvnork t%r‘ﬂ%)togﬁ%|?£p&|tgr(§%§£g§%'gg field, a
redefined porti‘é’ Breii %rﬁp%? 5‘%%388& format indicator ﬁEﬁ fie 5 a value fag field to indicate a
change in brodésst-information, a field specifying type of system information block, and a field for
segmentation and concatenation information. 24 25. An apparatus according to claim 24, wherein

the fields further include either a redefined hybrijd automatic repeat request.(HARQ) control field, a
field specifyifig hilBsE ot raHERR SO Ly oﬁ’éL ?‘ﬁﬁ%?@éi&%&ﬁﬁeg‘ ﬁtﬁ%ﬁdgggﬁg‘%ﬁeﬁﬁeld
specifyistgvifietgen rafercriceraghialitoviiTg s pEPEdhaT R JRAG IR He AT B EL Al on
thereof (PQBHAGNpxRAlUS ackdidingdaiclaim Qdjrwhefeirirtrepsaldertag fialtbasoexainaedoor
determigewhetherthere.lg a change without decoding a corresponding physical downlink shared
channel. 27. An apparatus according to any one of claims 22-26, wherein the fields include a field
specifying a user equipment identifier, a paging channel radio network temporary identity
(PCCH-RNT) fieldeagedefinachpadtioniar entiretyrefaitrafispirtiotmatricditatore(Efildietlgboria
combingliop thereof. o: 28 ATARRUGFIS AELALMNGHD Al 2dotwhereiiitne fields further include a

redefined hybrid automatic repeat request (HARQ) control field, and an error detection field.

21. A computer-readable storage medium carrying one or more sequences of one or more
instructions which, when executed by one or more processors, cause the one or more processors

to perform the method of claim 14.

22. An apparatus comprising:

logic configured to receive a control message over a physical control channel providing
resource allocation for a logical control channel,

wherein the control message has a first format to provide transmission of data over a
downlink channel, and a second format to provide allocation of the logical control
channel, and a second format to provide allocation of the logical control.

23. An apparatus according to claim 22, wherein the logical control channel includes either a
broadcast control channel or a paging control channel.

24. An apparatus according to claim 23, wherein the fields include a broadcast channel radio
network temporary identity (BCCH-RNTI) field, a redefined portion or entirety of a transport
format indicator (TFI) field, a value tag field to indicate a change in broadcast information, a
field specifying type of system information block, and a field for segménta‘tion and concatenation

information.
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25. An apparatus according to claim 24, wherein the fields further include either a redefined
hybrid automatic repeat request (HARQ) control field, a field specifying number of transmission
symbols for time division duplex (TDD) idle periods, a field specifying whether reference signal

boosting is utilized, an error detection field, or a combination thereof.

26. An apparatus according to claim 24, wherein the value tag field is examined to determine

whether there is a change without decoding a corresponding physical downlink shared channel.

27. An apparatus according to any one of claims 22-26, wherein the fields include a field
specifying a user equipment identifier, a paging channel radio network temporary identity
(PCCH-RNTT) field, a redefined portion or entirety of a transport format indicator (TFI) field, or

a combination thereof.

28. An apparatus according to claim 27, wherein the fields farther include a redefined hybrid

automatic repeat request (HARQ) control field, and an error detection field.



