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MULTICAST/BROADCAST SINGLE
FREQUENCY NETWORK CONTROL
INFORMATION TRANSMISSION

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

[The present] 7%is application is ar application for reis-
sue of U.S. Pat. No. 8,649,795, and is a continuation reissue
application of application Ser. No. 14/965,126, which is an

application for reissue of U.S. Pat. No. 8,649,795, which
claims priority to U.S. Provisional Patent Application No.
60/970,1006, filed Sep. [15] 5, 2007, [by Zhijun Cai,] entitled

“MBSFN Control Information Transmission” which [is] are
all hereby incorporated by reference herein as 1f reproduced
in [its] zkeir entirety.

Notice: More than one reissue application has been filed
for the reissue of U.S. Pat. No. 8,649,795, The reissue
applications are application Ser. Nos. 16/532,693 (the pres-

ent application) and 14/965,126.

BACKGROUND

In traditional wireless telecommunications systems, trans-
mission equipment in a base station transmits signals
throughout a geographical region known as a cell. As
technology has evolved, more advanced network access
equipment has been introduced that can provide services that
were not possible previously. This advanced access network
equipment might include, for example, an enhanced node B
(ENB) rather than a base station or other systems and
devices that are more highly evolved than the equivalent
equipment 1n a traditional wireless telecommunications sys-
tem. Such advanced or next generation equipment may be
referred to herein as long-term evolution (LTE) equipment.
For LTE equipment, the region 1in which a wireless device
can gain access to a telecommunications network might be
referred to by a name other than “cell”, such as “hot spot™.
As used herein, the term “cell” will be used to refer to any
region 1n which a wireless device can gain access to a
telecommunications network, regardless of whether the
wireless device 1s a traditional cellular device, an LTE
device, or some other device.

Devices that might be used by users in a telecommuni-
cations network can include both mobile terminals, such as
mobile telephones, personal digital assistants, handheld
computers, portable computers, laptop computers, tablet
computers and similar devices, and fixed terminals such as
residential gateways, televisions, set-top boxes and the like.
Such devices will be referred to herein as user equipment or
UE.

A group of LTE-based cells might be under the control of
a single entity known as a central control. The central control
typically manages and coordinates certain activities with a
group ol cells such as the scheduling of transmissions and
the control of a modulation and coding scheme for the cells.
The modulation and coding schemes might include binary

phase-shift keying (BPSK), quadrature phase-shift keying
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2

(QPSK), quadrature amplitude modulation (QAM), or other
schemes that will be familiar to one of skill 1n the art.
Services that might be provided by LTE-based equipment
can 1nclude broadcasts or multicasts of television programs,
streaming video, streaming audio, and other multimedia
content. Such services are commonly referred to as multi-
media broadcast multicast services (MBMS). An MBMS
might be transmitted throughout a single cell or throughout
several contiguous or overlapping cells. A set of cells
receiving an MBMS can be referred to as a service area. A
service area and a region under the control of a central
control do not necessarily coincide. For example, a central
control might specify that a first subset of cells under 1ts
control will deliver a first MBMS and that a second subset
of cells under its control will deliver a second MBMS.
When multiple cells overlap, a UE within the overlapped
region can receive transmissions from multiple ENBs. It 1s
well known 1n the art that when a UE receives substantially
identical data from a plurality of ENBs, the transmissions
from the ENBs can augment one another to provide a signal
of significantly higher quality than would be the case 1f only
one ENB were transmitting the signal. That 1s, a higher
signal-to-noise ratio can be achieved when substantially the
same data 1s transmitted at substantially the same time on
substantially the same resource with substantially the same
modulation and coding. A region in which a plurality of
substantially identical signals are present 1s known as a
single frequency network, or SFN. In the case where all of

the ENBs 1n a service area are transmitting an MBMS with
substantially 1dentical signals, the service area can be

referred to a multicast/broadcast SFN (MBSEFN).

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of this disclosure,
reference 1s now made to the following brief description,
taken 1n connection with the accompanying drawings and
detailed description, wherein like reference numerals repre-
sent like parts.

FIG. 1 1s an illustration of a cellular network according to
an embodiment of the disclosure.

FIG. 2 1s an illustration of a cell 1n a cellular network
according to an embodiment of the disclosure.

FIG. 3a 1s a diagram of a structure for multicast control
information operable for some of the various embodiments
of the disclosure.

FIG. 3b 1s a diagram of an alternative perspective of the
structure of FIG. 3a operable for some of the various
embodiments of the disclosure.

FIG. 4a 1s a diagram of an alternative structure for
multicast control information operable for some of the
various embodiments of the disclosure.

FIG. 4b 1s a diagram of an alternative perspective of the
structure of FIG. 4a operable for some of the various
embodiments of the disclosure.

FIG. 5 1s a diagram of a method for providing control
information for a multimedia broadcast multicast service
according to an embodiment of the disclosure.

FIG. 6 1s a diagram of a wireless communications system
including user equipment operable for some of the various
embodiments of the disclosure.

FIG. 7 1s a block diagram of user equipment operable for
some of the various embodiments of the disclosure.

FIG. 8 1s a diagram of a software environment that may
be implemented on user equipment operable for some of the
various embodiments of the disclosure.
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FIG. 9 1s an 1llustrative general purpose computer system
suitable for some of the various embodiments of the disclo-
sure.

DETAILED DESCRIPTION

It should be understood at the outset that although illus-
trative implementations of one or more embodiments of the
present disclosure are provided below, the disclosed systems
and/or methods may be implemented using any number of
techniques, whether currently known or in existence. The
disclosure should 1mn no way be limited to the illustrative
implementations, drawings, and techmques illustrated
below, including the exemplary designs and implementa-
tions 1llustrated and described herein, but may be modified
within the scope of the appended claims along with their full
scope of equivalents.

In an embodiment, a method 1s provided for providing
control mformation for a multimedia broadcast multicast
service (MBMS) 1n network access equipment. The method
includes separating a multicast control channel of an MBMS
transmission 1nto a first portion and a second portion,
placing 1n the first portion information related to the second
portion, and placing in the second portion information
related to receiving a multicast traflic channel portion of the
MBMS transmission.

In another embodiment, a user equipment 1s provided that
includes one or more processors. The processors are con-
figured to promote receiving a multicast control channel
(MCCH) of a multimedia broadcast multicast service
(MBMS) transmission. The MCCH comprises a first portion
and a second portion. The first portion includes information
related to the second portion. The second portion includes
information related to receiving a multicast traflic channel
portion of the MBMS transmission.

In another embodiment, a network access equipment in a
wireless telecommunications network for transmitting a
multimedia broadcast multicast service (MBMS) 1s pro-
vided. The system includes one or more processors config-
ured to promote transmission of a multicast control channel
(MCCH) associated with a transmission of the MBMS. The
MCCH comprises a first portion and a second portion. The
first portion 1includes information related to retrieving infor-
mation 1n the second portion. The second portion includes
information related to receiving a multicast traflic channel
portion of the MBMS transmission.

FIG. 1 illustrates an exemplary cellular network 100
according to an embodiment of the disclosure. The cellular
network 100 may include a plurality of cells 102,, 102,,
102,, 102, 102, 102, 102, 102,, 102, 102,,, 102,
102, ,, 102,,, and 102,, (collectively referred to as cells
102). As 1s apparent to persons of ordinary skill in the art,
cach of the cells 102 represents a coverage area for provid-
ing cellular services of the cellular network 100. While the
cells 102 are depicted as having non-overlapping coverage
areas, persons of ordinary skill in the art will recognize that
one or more of the cells 102 may have partially overlapping
coverage with adjacent cells. Further, while a particular
number of the cells 102 are depicted, persons of ordinary
skill 1n the art will recognize that a larger or smaller number
of the cells 102 may be included in the cellular network 100.

One or more UEs 10 may be present 1n each of the cells
102. Although only one UE 10 1s depicted and 1s shown 1n
only one cell 102, ,, 1t will be apparent to one of skill in the
art that a plurality of UEs 10 might be present in each of the
cells 102. An ENB 20 in each of the cells 102 performs

functions similar to those of a traditional base station. That
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1s, the ENBs 20 provide a radio link between the UEs 10 and
other components 1n a telecommunications network. While
the ENB 20 1s shown only mn cell 102,,, 1t should be
understood that an ENB would be present 1n each of the cells
102. Also, radio links other than the ENBs 20 could be used.
A central control 110 oversees the wireless data transmis-
sions within the cells 102 by providing centralized manage-
ment and coordination for the cells 102 and their corre-
sponding ENBs 20.

In the present disclosure, the cellular systems or cells 102
are described as engaged i1n certain activities, such as
transmitting signals; however, as will be readily apparent to
one skilled 1in the art, these activities would in fact be
conducted by components comprising the cells. As an
example, FIG. 2 depicts a more detailed view of the cell
102, ,. The ENB 20 1n cell 102, , can promote communica-
tion via a transmitter 27, a receiver 29, and/or other well
known equipment. Similar equipment might be present in
the other cells 102. A plurality of UEs 10 are present in the
cell 102,,, as might be the case 1n the other cells 102.

The transmission of an MBMS in one or more of the cells

102 can include two components, a multicast control chan-
nel (MCCH) and a multicast traflic channel (MTCH). The

MTCH delivers the actual content of the MBMS while the
MCCH delivers control information related to the MBMS.
The MCCH might include key control information that
speciflies how the content in the MTCH 1s to be delivered.
Configuration information for the MCCH might be trans-
mitted in a broadcast control channel (BCCH). Each of the
cells 102 might transmit information over a BCCH to
provide the UEs 10 with information about the MBMSs
available 1n the cells 102 and with other information. When
one of the UEs 10 powers up, 1t can recerve the BCCH, read

the MCCH configuration contained in the BCCH, and deter-
mine from the MCCH control information how to receive
one or more M 1TCHs.

In an embodiment, the MCCH control information i1s
divided imto two portions: master control information and
service control information. The master control information
can also be referred to as primary MCCH (P-MCCH)
information and the service control information can also be
referred to as secondary MCCH (S-MCCH) information.
The S-MCCH information can include information about
how an MTCH can be received. The P-MCCH 1nformation
can directly include the S-MCCH information or can include
a pointer to a location where the S-MCCH 1nformation can
be retrieved.

In an embodiment, the S-MCCH 1information includes
control mformation for one or more MTCH transmissions.
This might include scheduling information for one or more
MTCHs, modulation and coding information for one or
more MTCHs, and SFN-related parameters such as a
blocked cell list. Since multiple MTCHs might be transmit-
ted by a single ENB 20, and a different set of S-MCCH
information might be needed for each MTCH, multiple sets
of S-MCCH 1information might be associated with the
BCCH transmitted by the single ENB 20. A single set of
P-MCCH information might be associated with the multiple
sets of S-MCCH 1information.

In various embodiments, the P-MCCH information con-
tains or points to scheduling information for the S-MCCH
information. That 1s, the P-MCCH information specifies
when and where the S-MCCH information 1s available. The
UEs 10 can then use the scheduling information in the
S-MCCH 1nformation to receive one or more MTCHs. The
P-MCCH 1nformation may also contain service advertise-
ment information, session start information, and modulation
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and coding information for the S-MCCH information. Ser-
vice advertisement information might refer to which
MBMSs are available within an MBSFN and to similar
information. Session start information might refer to the
counting information for MBMS transmissions and to simi-
lar mnformation.

In the embodiments where multiple MTCHs are trans-
mitted by a single ENB 20, the P-MCCH information can
point to scheduling information for each of the sets of
S-MCCH information associated with each of the MTCHs.
That 1s, the sets of S-MCCH 1nformation that specily how
the MTCHs can be received might reside in various loca-
tions and/or resources in the downlink transmissions, and
the P-MCCH information can include pointers to these
locations and/or resources. One of the UEs 10 that wishes to
receive a particular MBMS can read the P-MCCH 1nforma-
tion, find the pointer for the desired MBMS, go to the
location and/or resources referred to by the pointer, retrieve
the S-MCCH information at that location, and use the
S-MCCH 1nformation to receive the MBMS. The pointer
can remain the same even when the S-MCCH information
that 1t points to changes.

FIG. 3a illustrates such a structure 310a for transmitting,
MCCH control information. A BCCH 312 points to a set of
P-MCCH miformation 314. The P-MCCH information 314
contains pointers to the locations where a plurality of sets of
S-MCCH information 316 can be found. Each set of
S-MCCH 1nformation 316 contains service information for
a different MTCH, each of which i1s associated with a
different MBMS.

FIG. 3b illustrates an alternative perspective of these
embodiments. In this structure 310b for transmitting MCCH
control information, the BCCH 312 can be viewed as
contaiming, rather than pointing to, the P-MCCH 1nforma-
tion 314. As described above, the P-MCCH information 314
might then contain pointers to the locations where the
plurality of sets of S-MCCH information 316 can be found.
The structures 310a and 310b should be considered equiva-
lent. They are depicted differently here merely to illustrate
two different viewpoints from which the P-MCCH informa-
tion 314 and the sets of S-MCCH 1nformation 316 can be
conceived.

In alternative embodiments, only a single set of S-MCCH
information 316 might be used. For example, 11 only a single
MBMS 1s being transmitted by an ENB 20, only a single set
of S-MCCH 1information 316 would be transmitted by that
ENB 20. In such cases, pointers would not be needed and the
S-MCCH nformation 316 could be carried directly within
the P-MCCH mformation 314 or BCCH 312. One of the
UEs 10 that wishes to receive the single MBMS can read the
S-MCCH information 316 for the MBMS directly from the
P-MCCH information 314 rather than being directed to
S-MCCH information 316 by a pointer. The UE 10 can then
use the S-MCCH information 316 retrieved 1n this manner
to receive the MBMS.

FIG. 4a illustrates such a structure 320a for transmitting,
MCCH control information. The BCCH 312 points to the set
of P-MCCH information 314, which includes within itself
the single set of S-MCCH 1nformation 316. FIG. 4b 1illus-
trates an alternative perspective of the embodiment of FIG.
4a. In this structure 320b, as 1n that of FIG. 3b, the BCCH
312 can be viewed as containing, rather than pointing to, the
P-MCCH information 314. As in FIG. 4a, the P-MCCH
information 314 might then contain within itself the single
set of S-MCCH information 316. As with the structures 310a
and 310b of FIGS. 3a and 3b, the structures 320a and 320b
of FIGS. 4a and 4b should be considered equivalent. They
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are depicted differently here to illustrate two complementary
viewpoints of the P-MCCH information 314 and the
S-MCCH information 316.

It may be desirable that the BCCH 312 change as little as
possible each time 1t 1s transmitted. The embodiments
described above can promote the BCCH 312 for any par-
ticular MBSFN remaining relatively consistent over time.
For example, in the embodiments of FIGS. 3a and 3b, the
BCCH 312 can include the P-MCCH information 314
directly or can include a pointer to the P-MCCH 1information
314. The P-MCCH information 314 can then include point-
ers to one or more sets of S-MCCH information 316. The
pointers to the S-MCCH imformation 316 need not change
even 1f the S-MCCH information 316 itself does change.
This can promote consistency in the BCCH signals trans-
mitted at difl

erent times.
In the embodiments of FIGS. 4a and 4b, only one set of

S-MCCH 1nformation 316 is used. In these cases, pointers
from the P-MCCH information 314 to the S-MCCH 1nfor-

mation 316 are not needed, and the S-MCCH 1nf

‘ormation

316 can be merged directly into the P-MCCH 1nformation
314. The BCCH 312 can include the P-MCCH 1nformation
314 directly or can include a pomter to the P-MCCH
information 314. In either case, changes 1n the BCCH 312
may not be needed, even when the P-MCCH 1nformation
314 and/or the S-MCCH nformation 316 does change.
FIG. 5 illustrates a method 200 for providing control
information for an MBMS. In block 210, the MCCH for an
MBMS transmission 1s separated into a first portion and a
second portion. In block 220, imformation related to the
second portion 1s placed in the first portion. The first portion
might directly contain the second portion or might contain a
pointer to the location of the second portion. The first portion
might also include service advertisement information for the
MBMS, session start information for the MBMS, and/or
modulation and coding information for the mmformation in
the second portion. In block 230, information related to
receiving one or more MTCHs associated with the MBMS
transmission 1s placed in the second portion. The informa-
tion related to receiving the MTCHs might include sched-
uling information for the MTCHs, modulation and coding
information for the MTCHs, and/or a blocked cell list.
FIG. 6 illustrates a wireless communications system
including an embodiment of the UE 10. The UE 10 1s
operable for implementing aspects of the disclosure, but the
disclosure should not be limited to these implementations.
Though 1llustrated as a mobile phone, the UE 10 may take
vartous forms including a wireless handset, a pager, a
personal digital assistant (PDA), a portable computer, a
tablet computer, or a laptop computer. Many suitable devices
combine some or all of these functions. In some embodi-
ments of the disclosure, the UE 10 1s not a general purpose
computing device like a portable, laptop or tablet computer,
but rather 1s a special-purpose communications device such
as a mobile phone, a wireless handset, a pager, a PDA, or a
telecommunications device installed in a vehicle. In another
embodiment, the UE 10 may be a portable, laptop or other
computing device. The UE 10 may support specialized
activities such as gaming, mventory control, job control,
and/or task management functions, and so on.
The UE 10 includes a display 402. The UE 10 also
includes a touch-sensitive surface, a keyboard or other input
keys generally referred as 404 for mput by a user. The
keyboard may be a full or reduced alphanumeric keyboard
such as QWERTY, Dvorak, AZERTY, and sequential types,
or a traditional numeric keypad with alphabet letters asso-

ciated with a telephone keypad. The mput keys may include
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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. The UE 10 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.

The UE 10 may further accept data entry from the user,
including numbers to dial or various parameter values for
configuring the operation of the UE 10. The UE 10 may
turther execute one or more software or firmware applica-
tions 1n response to user commands. These applications may
configure the UE 10 to perform various customized func-
tions 1n response to user interaction. Additionally, the UE 10
may be programmed and/or configured over-the-air, for
example from a wireless base station, a wireless access
point, or a peer UE 10.

Among the various applications executable by the UE 10
are a web browser, which enables the display 402 to show
a web page. The web page may be obtained via wireless
communications with a wireless network access node, a cell
tower, a peer UE 10, or any other wireless communication
network or system 400. The network 400 1s coupled to a
wired network 408, such as the Internet. Via the wireless link
and the wired network, the UFE 10 has access to information
on various servers, such as a server 410. The server 410 may
provide content that may be shown on the display 402.
Alternately, the UE 10 may access the network 400 through
a peer UE 10 acting as an intermediary, in a relay type or hop
type of connection.

FIG. 7 shows a block diagram of the UE 10. While a
variety ol known components of UEs 10 are depicted, in an
embodiment a subset of the listed components and/or addi-
tional components not listed may be included 1n the UE 10.
The UE 10 includes a digital signal processor (DSP) 502 and
a memory 304. As shown, the UE 10 may further include an
antenna and front end umt 506, a radio frequency (RF)
transceiver 508, an analog baseband processing unit 510, a
microphone 512, an earpiece speaker 514, a headset port
516, an input/output interface 518, a removable memory
card 520, a universal serial bus (USB) port 522, a short range
wireless communication sub-system 524, an alert 526, a
keypad 528, a liqumid crystal display (LCD), which may
include a touch sensitive embodiment, the UE 10 may
include another kind of display that does not provide a touch
sensitive screen. In an embodiment, the DSP 502 may
communicate directly with the memory 504 without passing
through the mput/output interface 518.

The DSP 502 or some other form of controller or central
processing unit operates to control the various components
of the UE 10 i accordance with embedded software or
firmware stored i memory 504 or stored 1n memory con-
tained within the DSP 502 1tself. In addition to the embedded
software or firmware, the DSP 502 may execute other
applications stored in the memory 504 or made available via
information carrier media such as portable data storage
media like the removable memory card 520 or via wired or
wireless network communications. The application software
may comprise a compiled set of machine-readable 1nstruc-
tions that configure the DSP 502 to provide the desired
functionality, or the application software may be high-level
soltware 1nstructions to be processed by an interpreter or
compiler to indirectly configure the DSP 502.

The antenna and front end unit 506 may be provided to
convert between wireless signals and electrical signals,
enabling the UE 10 to send and receive information from a
cellular network or some other available wireless commu-
nications network or from a peer UE 10. In an embodiment,
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the antenna and front end unit 506 may include multiple
antennas to support beam forming and/or multiple mput
multiple output (MIMO) operations. As 1s known to those
skilled 1n the art, MIMO operations may provide spatial
diversity which can be used to overcome diflicult channel
conditions and/or increase channel throughput. The antenna
and front end unit 506 may include antenna tuning and/or
impedance matching components, RF power amplifiers,
and/or low noise amplifiers.

The RF ftransceiver 508 provides frequency shifting,
converting received RF signals to baseband and converting
baseband transmit signals to RF. In some descriptions a
radio transceiver or RF transceiver may be understood to
include other signal processing functionality such as modu-
lation/demodulation, coding/decoding, interleaving/deinter-
leaving, spreading/despreading, inverse fast Fourier trans-
forming (IFFT)/fast Fourier transforming (FFT), cyclic
prefix appending/removal, and other signal processing func-
tions. 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 510

and/or the DSP 502 or other central processing unit. In some
embodiments, the RF Transceiver 508, portions of the
Antenna and Front End 506, and the analog baseband
processing unit 510 may be combined 1in one or more
processing units and/or application specific integrated cir-
cuits (ASICs).

The analog baseband processing unit 310 may provide
various analog processing of mnputs and outputs, for example
analog processing of mputs from the microphone 512 and
the headset 516 and outputs to the earpiece 514 and the
headset 516. To that end, the analog baseband processing
umit 510 may have ports for connecting to the built-in
microphone 512 and the earpiece speaker 514 that enable the
UE 10 to be used as a cell phone. The analog baseband
processing umt 510 may further include a port for connect-
ing to a headset or other hands-free microphone and speaker
configuration. The analog baseband processing unit 510 may
provide digital-to-analog conversion 1n one signal direction
and analog-to-digital conversion i1n the opposing signal
direction. In some embodiments, at least some of the func-
tionality of the analog baseband processing unit 310 may be
provided by digital processing components, for example by
the DSP 502 or by other central processing units.

The DSP 502 may perform modulation/demodulation,
coding/decoding, interleaving/deinterleaving, spreading/de-
spreading, 1nverse fast Fourier transforming (IFFT)/fast
Fourier transforming (FFT), cyclic prefix appending/re-
moval, and other signal processing functions associated with
wireless communications. In an embodiment, for example in
a code division multiple access (CDMA) technology appli-
cation, for a transmitter function the DSP 502 may perform
modulation, coding, interleaving, and spreading, and for a
receiver function the DSP 502 may perform despreading,
deinterleaving, decoding, and demodulation. In another
embodiment, for example 1n an orthogonal frequency divi-
sion multiplex access (OFDMA) technology application, for
the transmitter function the DSP 502 may perform modula-
tion, coding, mterleaving, inverse fast Fourier transforming,
and cyclic prefix appending, and for a receiver function the
DSP 502 may perform cyclic prefix removal, fast Fourier
transforming, deinterleaving, decoding, and demodulation.
In other wireless technology applications, yet other signal
processing functions and combinations of signal processing

functions may be performed by the DSP 502.
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The DSP 502 may communicate with a wireless network
via the analog baseband processing unit 510. In some
embodiments, the communication may provide Internet con-
nectivity, enabling a user to gain access to content on the
Internet and to send and receive e-mail or text messages. The
input/output interface 518 interconnects the DSP 502 and
various memories and interfaces. The memory 504 and the
removable memory card 520 may provide software and data
to configure the operation of the DSP 502. Among the
interfaces may be the USB interface 522 and the short range
wireless communication sub-system 524. The USB interface
522 may be used to charge the UE 10 and may also enable
the UE 10 to function as a peripheral device to exchange
information with a personal computer or other computer
system. The short range wireless communication sub-system
524 may include an infrared port, a Bluetooth interface, an
IEEE 802.11 compliant wireless interface, or any other short
range wireless communication sub-system, which may
enable the UE 10 to commumcate wirelessly with other
nearby mobile devices and/or wireless base stations.

The mput/output interface 518 may further connect the
DSP 502 to the alert 526 that, when triggered, causes the UE
10 to provide a notice to the user, for example, by ringing,
playing a melody, or vibrating. The alert 526 may serve as
a mechanism for alerting the user to any of various events
such as an incoming call, a new text message, and an
appointment reminder by silently vibrating, or by playing a
specific preassigned melody for a particular caller.

The keypad 528 couples to the DSP 502 via the interface
518 to provide one mechanism for the user to make selec-
tions, enter information, and otherwise provide 1put to the
UE 10. The keyboard 528 may be a full or reduced alpha-
numeric keyboard such as QWERTY, Dvorak, AZERTY and
sequential types, or a traditional numeric keypad with alpha-
bet letters associated with a telephone keypad. The input
keys may include a trackwheel, an exit or escape key, a
trackball, and other navigational or functional keys, which
may be inwardly depressed to provide further input function.
Another input mechanism may be the LCD 530, which may
include touch screen capability and also display text and/or

graphics to the user. The LCD controller 532 couples the
DSP 502 to the LCD 530.

The CCD camera 334, 1f equipped, enables the UE 10 to
take digital pictures. The DSP 502 communicates with the
CCD camera 534 via the camera controller 536. In another
embodiment, a camera operating according to a technology
other than Charge Coupled Device cameras may be
employed. The GPS sensor 538 15 coupled to the DSP 502
to decode global positioning system signals, thereby
enabling the UE 10 to determine 1ts position. Various other
peripherals may also be included to provide additional
functions, e.g., radio and television reception.

FIG. 8 illustrates a software environment 602 that may be
implemented by the DSP 502. The DSP 502 executes
operating system drivers 604 that provide a platform from
which the rest of the software operates. The operating
system drivers 604 provide drivers for the wireless device
hardware with standardized interfaces that are accessible to
application software. The operating system drivers 604
include application management services (“AMS”) 606 that
transier control between applications running on the UE 10.
Also shown 1n FIG. 8 are a web browser application 608, a
media player application 610, and Java applets 612. The web
browser application 608 configures the UE 10 to operate as
a web browser, allowing a user to enter information into
forms and select links to retrieve and view web pages. The
media player application 610 configures the UE 10 to

5

10

15

20

25

30

35

40

45

50

55

60

65

10

retrieve and play audio or audiovisual media. The Java
applets 612 configure the UE 10 to provide games, utilities,
and other functionality. A component 614 might provide
functionality related to control information transmaission.

The central control 110 and ENBs 20 of FIG. 1 and other
components that might be associated with the cells 102 may
include any general-purpose computer with suflicient pro-
cessing power, memory resources, and network throughput
capability to handle the necessary workload placed upon it.
FIG. 9 illustrates a typical, general-purpose computer sys-
tem 700 that may be suitable for implementing one or more
embodiments disclosed herein. The computer system 700
includes a processor 720 (which may be referred to as a
central processor unit or CPU) that 1s in communication with
memory devices including secondary storage 750, read only
memory (ROM) 740, random access memory (RAM) 730,
iput/output (I/0) devices 710, and network connectivity
devices 760. The processor may be implemented as one or
more CPU chips.

The secondary storage 750 1s typically comprised of one
or more disk drives or tape drives and 1s used for non-
volatile storage of data and as an over-flow data storage
device 11 RAM 730 1s not large enough to hold all working
data. Secondary storage 750 may be used to store programs
which are loaded imnto RAM 730 when such programs are
selected for execution. The ROM 740 1s used to store
instructions and perhaps data which are read during program
execution. ROM 740 1s a non-volatile memory device which
typically has a small memory capacity relative to the larger
memory capacity of secondary storage. The RAM 730 1s
used to store volatile data and perhaps to store instructions.
Access to both ROM 740 and RAM 730 1s typically faster
than to secondary storage 750.

I/O devices 710 may include printers, video momnitors,
liquid crystal displays (LLCDs), touch screen displays, key-
boards, keypads, switches, dials, mice, track balls, voice
recognizers, card readers, paper tape readers, or other well-
known 1nput devices.

The network connectivity devices 760 may take the form
of modems, modem banks, ethernet cards, universal serial
bus (USB) interface cards, serial interfaces, token ring cards,
fiber distributed data interface (FDDI) cards, wireless local
area network (WLAN) cards, radio transceiver cards such as
code division multiple access (CDMA) and/or global system
for mobile communications (GSM) radio transceiver cards,
and other well-known network devices. These network
connectivity 760 devices may enable the processor 720 to
communicate with an Internet or one or more intranets. With
such a network connection, 1t 1s contemplated that the
processor 720 might receive information from the network,
or might output information to the network in the course of
performing the above-described method steps. Such infor-
mation, which 1s often represented as a sequence of mnstruc-
tions to be executed using processor 720, may be received
from and outputted to the network, for example, 1n the form
ol a computer data signal embodied 1n a carrier wave.

Such mformation, which may include data or instructions
to be executed using processor 720 for example, may be
received from and outputted to the network, for example, n
the form of a computer data baseband signal or signal
embodied 1n a carrier wave. The baseband signal or signal
embodied in the carrier wave generated by the network
connectivity 760 devices may propagate 1n or on the surface
of electrical conductors, in coaxial cables, in waveguides, 1n
optical media, for example optical fiber, or in the air or free
space. The mformation contained 1n the baseband signal or
signal embedded 1n the carrier wave may be ordered accord-
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ing to different sequences, as may be desirable for either
processing or generating the information or transmitting or
receiving the information. The baseband signal or signal
embedded 1n the carrier wave, or other types of signals
currently used or hereafter developed, referred to herein as
the transmission medium, may be generated according to
several methods well known to one skilled in the art.

The processor 720 executes 1nstructions, codes, computer
programs, scripts which 1t accesses from hard disk, floppy

disk, optical disk (these various disk-based systems may all
be considered secondary storage 750), ROM 740, RAM 730,

or the network connectivity devices 760. While only one
processor 720 1s shown, multiple processors may be present.
Thus, while 1nstructions may be discussed as executed by a
processor, the instructions may be executed simultaneously,
serially, or otherwise executed by one or multiple proces-
SOIS.

While several embodiments have been provided in the
present disclosure, 1t 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 1llustrative and not restrictive, and the inten-
tion 1s not to be limited to the details given herein. For
example, the various elements or components may be com-
bined or integrated 1n another system or certain features may
be omitted, or not implemented.

Also, techmiques, systems, subsystems and methods
described and illustrated 1n 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 nterface, device, or interme-
diate component, whether electrically, mechanically, or oth-
erwise. Other examples of changes, substitutions, and altera-
tions are ascertainable by one skilled in the art and could be
made without departing from the spirit and scope disclosed
herein.

What 1s claimed 1s:

[1. A method for providing control information for a
multimedia broadcast multicast service (MBMS) 1n network
access equipment, comprising;

separating a multicast control channel (MCCH) of an

MBMS transmission ito a first portion and a second
portion;

placing in the first portion mmformation related to the

second portion, wherein information 1n the first portion
comprises modulation and coding information of the
second portion; and

placing 1n the second portion mmformation related to

receiving a multicast tratlic channel (MTCH) portion of
the MBMS transmission,

wherein the information 1n the second portion related to

receiving the MTCH portion of the MBMS transmis-
sion 1s at least one of:

scheduling information for at least one MTCH portion of

the MBMS transmission; or

modulation and coding information for at least one

MTCH portion of the MBMS transmission.]

[2. The method of claim 1, wherein the information in the
first portion related to the second portion includes one of:

information in the second portion related to receiving the

MTCH portion of the MBMS transmission; and
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a pointer to a location of the information in the second
portion related to receiving the MTCH portion of the
MBMS transmission.]

[3. The method of claim 2, wherein the information in the
first portion includes the pointer to the information 1n the
second portion related to recerving the MTCH portion of the
MBMS transmission when the MBMS 1s one of a plurality
of MBMSs being transmitted 1n a particular single frequency
network.]

[4. The method of claim 3, wherein the information in the
first portion 1ncludes a plurality of pointers to a plurality of
sets ol information in the second portion, each of the
plurality of sets of information related to one of the plurality
of MBMSs.]

[5. The method of claim 1, wherein the information in the
second portion related to recerving the MTCH portion of the
MBMS transmission further comprises a blocked cell list.}

[6. The method of claim 1, wherein the information in the
first portion directly includes the information in the second
portion related to recerving the MTCH portion of the MBMS
transmission when the MBMS 1s the only MBMS being
transmitted in a particular single frequency network.]

[7. The method of claim 1, wherein the information in the
first portion further comprises at least one of:

service advertisement information for the MBMS: and

session start information for the MBMS ]

[8. A user equipment, comprising:

one or more processors configured to promote receiving a
multicast control channel (MCCH) of a multimedia
broadcast multicast service (MBMS) transmission, the
MCCH comprising a {irst portion and a second portion,
the first portion including information related to the
second portion, wherein information 1n the first portion
comprises modulation and coding information of the
second portion, and the second portion including infor-
mation related to receiving a multicast traflic channel
(MTCH) portion of the MBMS transmission, wherein
the information in the second portion related to receiv-
ing the MTCH portion of the MBMS transmission is at
least one of:
scheduling information for at least one MTCH portion

of the MBMS transmission; or
modulation and coding mmformation for at least one
MTCH portion of the MBMS transmission.]

[9. The user equipment of claim 8, wherein the informa-
tion 1n the first portion related to the second portion further
comprises at least one of:

service advertisement information for the MBMS; and

session start information for the MBMS.]

[10. The user equipment of claim 8, wherein the infor-
mation in the second portion related to receiving the MTCH
portion of the MBMS transmission further comprises a
blocked cell list.]

[11. The user equipment of claim 8, wherein the infor-
mation in the first portion directly includes the information
in the second portion related to receiving the MTCH portion
of the MBMS transmission when the MBMS 1s the only
MBMS bemg transmitted 1n a particular single frequency
network in which the MBMS is being transmitted.]

[12. The user equipment of claim 8, wherein the infor-
mation in the first portion includes a pointer to the infor-
mation in the second portion related to receiving the MTCH
portion of the MBMS transmission when the MBMS 1s one
of a plurality of MBMSs being transmitted in a particular
single frequency network.]

[13. The user equipment of claim 12, wherein the infor-
mation 1n the first portion 1includes a plurality of pointers to
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a plurality of sets of information 1n the second portion, each
of the plurality of sets of information related to one of the

plurality of MBMSs ]

[14. A network access equipment in a wireless telecom-
munications network for transmitting a multimedia broad-
cast multicast service (MBMS), comprising:

one or more processors configured to promote transmis-

sion of a multicast control channel (MCCH) associated

with a transmission of the MBMS, the MCCH com-

prising a {irst portion and a second portion, the first
portion including nformation related to retrieving
information in the second portion, wherein information
in the first portion comprises modulation and coding
information of the second portion, and the second
portion including information related to receiving a
multicast traflic channel (MTCH) portion of the MBMS
transmission, wherein the information in the second
portion related to receiving the MTCH portion of the
MBMS ftransmission 1s at least one of:
scheduling information for at least one MTCH portion
of the MBMS transmission; or
modulation and coding information for at least one
MTCH portion of the MBMS transmission.]

[15. The network access equipment of claim 14, wherein
the information in the first portion directly includes the
information in the second portion related to receiving the
MTCH portion of the MBMS transmission when the MBM
1s the only MBMS being transmitted 1n a particular single
frequency network.]

[16. The network access equipment of claim 14, wherein
the information 1n the first portion includes a pointer to the
information in the second portion related to receiving the
MTCH portion of the MBMS transmission when the MBM
1s one ol a plurality of MBMSs being transmitted 1 a
particular single frequency network.]

[17. The network access equipment of claim 16, wherein
the mnformation 1n the first portion includes a plurality of
pointers to a plurality of sets of information in the second
portion, each of the plurality of sets of information related
to one of the plurality of MBMSs.]

[18. The network access equipment of claim 14, wherein
the information 1n the first portion further comprises at least

one of:

service advertisement information for the MBMS: and

session start information for the MBMS ]

[19. The network access equipment of claim 14, wherein
the mnformation in the second portion related to recerving the
MTCH portion of the MBMS transmission further com-
prises a blocked cell list.]

[20. The network access equipment of claim 14, wherein
the network access equipment is an enhanced node B.}

[21. A method for providing control information for a
multimedia broadcast multicast service (MBMS) 1n network
access equipment, comprising;

separating a multicast control channel (MCCH) of an

MBMS transmission into a first portion and a second
portion;

placing in the first portion mmformation related to the

second portion, wherein information 1n the first portion
comprises modulation and coding information of the
second portion, wherein the modulation and coding
information 1s selected from the group consisting of
binary phase-shift keying (BPSK), quadrature phase-
shift keying (QPSK), and quadrature amplitude modu-
lation (QAM); and

10

15

20

25

30

35

40

45

50

55

60

65

14

placing in the second portion imformation related to
receiving a multicast trathic channel (MTCH) portion of
the MBMS transmission. ]

[22. A user equipment, comprising:

one or more processors configured to promote receiving a
multicast control channel (MCCH) of a multimedia
broadcast multicast service (MBMS) transmission, the
MCCH comprising a first portion and a second portion,
the first portion including information related to the
second portion, wherein information 1n the first portion
comprises modulation and coding information of the
second portion, wherein the modulation and coding
information 1s selected from the group consisting of
binary phase-shift keying (BPSK), quadrature phase-
shift keying (QPSK), and quadrature amplitude modu-
lation (QAM), and the second portion including infor-
mation related to receiving a multicast traflic channel
(MTCH) portion of the MBMS transmission. ]

[23. A network access equipment in a wireless telecom-
munications network for transmitting a multimedia broad-
cast multicast service (MBMS), comprising:

one or more processors configured to promote transmis-

sion of a multicast control channel (MCCH) associated
with a transmission of the MBMS, the MCCH com-
prising a first portion and a second portion, the first
portion including information related to retrieving
information in the second portion, wherein information
in the first portion comprises modulation and coding
information of the second portion, wherein the modu-
lation and coding information 1s selected from the
group consisting of binary phase-shift keying (BPSK),
quadrature phase-shift keying (QPSK), and quadrature
amplitude modulation (QAM), and the second portion
including information related to receiving a multicast
traflic channel (MTCH) portion of the MBMS trans-
mission. ]

24. A method for providing control information for a
multimedia broadcast multicast service (MBMS) in a net-
work access equipment, comprising:

separating, by the network access equipment, multicast

control information of an MBMS transmission into a
first portion and a second portion,

placing, by the network access equipment, in the first

portion information velated to the second portion,

whevrein the information in the first portion comprises.

modulation and coding information of the second por-
tion; and

a pointer to a location of information related to receiv-

ing a multicast traffic channel (MTCH) portion of the
MBMS transmission;
placing, by the network access equipment, in the second
portion the information related to rveceiving the MTCH
portion of the MBMS transmission,
wherein the information in the second portion related to
receiving the MTCH portion of the MBMS transmission
comprises modulation and coding information for the
MTCH portion of the MBMS transmission; and

transmitting, by the network access equipment, the first
portion and the second portion of the multicast control
information to a userv equipment (UE).

25. The method of claim 24, wherein the information in
the first portion includes the pointer to the information
related to veceiving the MTCH portion of the MBMS trans-
mission when the MBMYS is one of a plurality of MBMSs

being transmitted in a particular single frequency network.
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26. The method of claim 24, wherein the information in
the first portion refers to scheduling information for a

plurality of MTCH portions of vespective different MBMSs,

the method comprising:
transmitting, by the network access equipment, the plu-

rality of MTCH portions.

27. The method of claim 24, wherein the information in
the second portion related to receiving the MTCH portion of
the MBMS' transmission further comprises a blocked cell
[ist.

28. The method of claim 24, comprising:

transmitting, by the network access equipment, a broad-

cast control channel (BCCH) that points to or contains
the first portion.

29. The method of claim 24, wherein the modulation and
coding information in the first portion is selected from the
group consisting of binary phase-shift keving (BPSK) infor-
mation, quadrature phase-shift keving (OPSK) information,
and quadrature amplitude modulation (QAM) information.

30. A user equipment, comprising.

one or more processors; and

a non-transitory storage medium storving instructions

executable on the one or more processors to:
receive multicast control information of a multimedia
broadcast multicast sevvice (MBMYS) transmission,
the multicast control information comprising a first
portion and a second portion, the first portion
including information rvelated to the second portion,
wherein the information in the first portion com-
prises:
modulation and coding information of the second
portion, and
a pointer to a location of information related to
receiving a multicast traffic channel (MTCH) por-
tion of the MBMS transmission, and
the second portion including the information related to
receiving the MTCH portion of the MBMYS transmis-
sion, wherein the information in the second portion
related to rveceiving the MTCH portion of the MBMS
transmission comprises a blocked cell list and at
least one of:
scheduling information for at least one MTCH por-
tion of the MBMS transmission; or
modulation and coding information for at least one
MTCH portion of the MBMS transmission, and
use the pointer and the modulation and coding infor-
mation in the first portion to retrieve the information
in the second portion, and use the information in the
second portion to receive the MTCH portion of the
MBMS transmission.

31. The user equipment of claim 30, wherein the infor-
mation in the first portion velated to the second portion
further comprises at least one of:

service advertisement information forv the MBMS; or

session start information for the MBMS.

32. The user equipment of claim 30, wherein the instruc-
tions arve executable on the one ov movre processors to:

receive a broadcast control channel (BCCH) that points

to or contains the first portion.

33. The user equipment of claim 30, wherein the modu-
lation and coding information in the first portion is selected
from the group consisting of binary phase-shift keying
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(BPSK) information, quadrature phase-shift keving (OPSK)
information, and quadrature amplitude modulation (QAM)
information.

34. The user equipment of claim 30, wherein the infor-
mation in the first portion includes the pointer when the

MBMS is one of a plurality of MBMSs being transmitted in

a particular single frequency network.

35. The user equipment of claim 34, wherein the infor-
mation in the first portion includes a plurality of pointers to
a plurality of sets of information in the second portion, each

of the plurality of sets of information related to one of the
plurality of MBMSs.

36. A network access equipment in a wireless telecom-
munications network for transmitting a multimedia broad-
cast multicast service (MBMS), comprising:

one or more processors; and

a non-tramnsitory storage medium stoving instructions

executable on the one or movre processors to:
provide multicast control information associated with a
transmission of the MBMS, the multicast control
information comprising a first portion and a second
portion, the first portion including:
information related to retrieving information in the
second portion, and
a pointer to a location of information related to
receiving a multicast traffic channel (MTCH) por-
tion of the MBMS transmission,
whevrein the information in the first portion comprises
modulation and coding information of the second
portion, and the second portion including the infor-
mation related to veceiving the MTCH portion of the
MBMS transmission, wherein the information in the
second portion related to veceiving the MTCH por-
tion of the MBMS transmission comprises a blocked
cell list and at least one of:
scheduling information for at least one MTCH por-
tion of the MBMS transmission; or
modulation and coding information for at least one
MTCH portion of the MBMS transmission; and
cause transmission of the first portion and the second
portion of the multicast control information to a user
equipment (UE).

37. The network access equipment of claim 36, wherein
the information in the first portion includes the pointer to the
information related to rveceiving the MTCH portion of the
MBMS transmission when the MBMS is one of a plurality of
MBMSs being transmitted in a particular single frequency
network.

38. The network access equipment of claim 37, wherein
the information in the first portion includes a plurality of
pointers to a plurality of sets of information in the second
portion, each of the plurality of sets of information related
to one of the plurality of MBMSs.

39. The network access equipment of claim 36, wherein
the information in the first portion further comprises at least
one of:

service advertisement information for the MBMS; or

session start information for the MBMS.

40. The network access equipment of claim 36, wherein
the instructions ave executable on the one or more proces-
SO¥S to:

transmit a broadcast control channel (BCCH) that points

to or contains the first portion.
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