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information portion 130 that
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a plurality of cells in a wireless
telecommunications network, and
a cell-specific information portion
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method for providing control
information is also provided. The
method includes transmitting
a multicast control channel
(MCCH) including information
related to a service, wherein the
MCCH has a cell-specific portion

40

100e

100d—/“ UE

120 that contains information

Figure 1

specific to a specific cell in a
telecommunications network,
and wherein the MCCH has
a multi-cell portion 130 that
contains i1nformation common
to a plurality of cells in the
telecommunications network.



CA 02686544 2009-10-15

WO 2008/130988 A3 IHIHHIA!H /AR O AR 01 AR A

NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, Published:
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). —  with international search report

—  before the expiration of the time limit for amending the
Declarations under Rule 4.17: claims and to be republished in the event of receipt of
— as to applicant’s entitlement to apply for and be granted a amendments
patent (Rule 4.17(ii))

— as to the applicant’s entitlement to claim the priority of the (88) Date of publication of the international search report:
earlier application (Rule 4.17(iii)) 12 March 2009



CA 02686544 2012-12-04

Attorney Docket No. 32261-WO-PCT
4214-00902

Multicast Control Channel Design

Background
[0001] In traditional wireless telecommunications systems, transmission equipment

in a base station transmits signals throughout a geographical region known as a cell.
As technology has evolved, more advanced equipment has been introduced that can
provide services that were not possible previously. This advanced equipment might
include, for example, an enhanced node B rather than a base station or other systems
and devices that are more highly evolved than the equivalent equipment in a traditional
wireless telecommunications system. Such or next generation advanced equipment
may be referred to herein as long-term evolution (LTE) equipment. Devices that might
be used by users in a telecommunications 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.

[0002] 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 of cells such as the scheduling for the transmissions. The
modulation and coding schemes might include binary phase-shift keying (BPSK),
quadrature phase-shift keying (QPSK), quadrature amplitude modulation (QAM), or
other schemes that will be familiar to one of skill in the art.

[0003] Services that might be provided by LTE-based equipment can include
broadcasts or multicasts of television programs, streaming video, streaming audio, and
other multimedia content. Such services are commonly referred to as multimedia
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 its control will deliver a first

MBMS and that a second subset of cells under its control will deliver a second MBMS.
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[0004] The transmission of an MBMS can include two components, a multicast
control channel (MCCH) and a multicast traffic 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 specifies how the
content in the MTCH is to be delivered.

[0005] When multiple cells overlap, a UE within the overlapped region can receive
transmissions from multiple base stations. It is well known in the art that when a UE
receives substantially identical data from a plurality of base stations, the transmissions
from the base stations can augment one another to provide a signal of significantly
higher quality than would be the case if only one base station were transmitting the
signal. That is, a higher signal-to-noise ratio can be achieved when substantially the
same data is transmitted at substantially the same time on substantially the same
resource as well as the same modulation and coding. A region in which a plurality of
substantially identical signals are present is known as a single frequency network, or
SFN. In the case where all of the base stations in a service area are transmitting an
MBMS with substantially signals, the service area would be an SFN. However, if the
base stations were transmitting the MBMS with different signals, for example, on

different resource, the service area would not be an SFN.

Summary of Invention
[0006] In an embodiment, a system for providing a multicast control channel

(MCCH) including information related to a service may be provided. The system may
include a processor programmed to promote transmission of a MCCH including a multi-
cell information portion that contains information common to a plurality of cells in a
wireless telecommunications network, and a cell-specific information portion that
contains information specific to one of the cells.

[0007] In another embodiment, a method for providing control information may be
provided. The method may include transmitting a multicast control channel (MCCH)

including information related to a service, wherein the MCCH has a cell-specific portion

that contains information specific to a specific cell in a telecommunications network,

51333.01/4214.00902
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and wherein the MCCH has a multi-cell portion that contains information common to a
plurality of cells in the telecommunications network.
[0008] In another embodiment, a system for transmitting channel information may
be provided. The system may include a central control in a wireless
telecommunications network. The central control may have a processor configured to
promote a plurality of cells transmitting a multicast control channel (MCCH). The
MCCH may include a multi-cell information portion that contains information common to
the plurality of cells in the wireless telecommunications network, and a cell-specific
information portion that contains information specific to only one of the cells.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] For a more complete understanding of this disclosure, reference is now
made to the following brief description, taken in connection with the accompanying
drawings and detailed description, wherein like reference numerals represent like parts.
[0010] Figure 1 is an illustration of a group of cells according to an embodiment of
the disclosure.
[0011] Figure 2 is an illustration of a plurality of multicast control channels according
to an embodiment of the disclosure.
[0012] Figure 3 is a diagram of a method for transmitting control information for a
group of cells according to an embodiment of the disclosure.
[0013] Figure 4 is a diagram of a wireless communications system including user
equipment operable for some of the various embodiments of the disclosure.
[0014] Figure 5 is a block diagram of user equipment operable for some of the
various embodiments of the disclosure.
[0015] Figure 6 is a diagram of a software environment that may be implemented on
user equipment operable for some of the various embodiments of the disclosure.
[0016] Figure 7 is an illustrative general purpose computer system suitable for some
of the various embodiments of the disclosure.

DESCRIPTION OF PREFERRED EMBODIMENTS
[0017] It should be understood at the outset that although illustrative
implementations of one or more embodiments of the present disclosure are provided

51333.01/4214 (902
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below, the disclosed systems and/or methods may be implemented using any number
of techniques, whether currently known or in existence. The disclosure should in no
way be limited to the illustrative implementations, drawings, and techniques illustrated
below, including the exemplary designs and implementations illustrated and described
herein, but may be modified within the scope of the appended claims along with their
full scope of equivalents.

[0018] Figure 1 illustrates a geographic region covered by a plurality of cells. One
or more UEs are present in each of the cells. UE 100a is in a region covered only by
Cell 1 10. Cell 2 20 contains a UE 100b that is not covered by any other cell and a UE
100c¢ that is also covered by cell 1 10. Cell 3 30 contains a UE 100d that is not covered
by any other cell, a UE 100e that is also covered by cell 4 40, and a UE 100f that is also
covered by cell 2 20 and cell 4 40. A central control 50 oversees the wireless data
transmissions within the cells 10, 20, 30, and 40. The central control 50 or central
controller may provide centralized management and coordination for a plurality of cells
and their corresponding enhanced node Bs. It should be recognized that numerous
other arrangements of these components are possible. For example, a different
number of cells could be managed by the central control 50, the cells could be of
different sizes and could overlap in different ways, a different number of UEs could be
present in different locations within the cells, and so on.

[0019] Each of the cells 10, 20, 30, and 40 might be transmitting one or more MBMS
services throughout its region of coverage. In the present disclosure, the cellular
systems or cells are described as engaged in certain activities, such as transmitting
signals; however, as will be readily apparent of one skilled in the art, these activities
would in fact be conducted by components comprising the cells such as, for example,
an enhanced node B 45 at each cell location promoting the transmission, such as via a
transmitters and other well known equipment. Although only one enhanced node B 45
is shown, one skilled in the art would understand that each of the other cells 20, 30, 40
would include similar equipment. For example, cell 1 10 might be transmitting a first
MBMS, a third MBMS, and a fourth MBMS. Cell 2 20 might be transmitting a second
MBMS. the third MBMS, and the fourth MBMS. Cell 3 30 might be transmitting the first

51333.01/4214 00902
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MBMS, the third MBMS, and the fourth MBMS as is cell 1 10. Cell 4 40 might be
transmitting only the second MBMS and the third MBMS. Traditionally, each of the
cells 10, 20, 30, and 40 would transmit a different MCCH to deliver control information
for the MBMS services it was providing. That is, the MCCH transmitted by cell 1 10
would contain data specific to the services provided by cell 1 10, the MCCH transmitted
by cell 2 20 would contain data specific to the services provided by cell 2 20, and so on.
Each MCCH would be generated without regard to any other MCCHs that might be
generated for other cells under the same central control.

[0020] In an embodiment, an MCCH is organized into two portions: a first portion
contains information that is specific to a single cell and a second portion contains
information that might be common to a plurality of cells. When a plurality of cells under
the control of a single central control transmit the same MBMS, the central control can
organize the common portions of the MCCHs transmitted by the cells such that control
information related to the common MBMS is transmitted substantially simuitaneously by
each cell. Transmission of similar portions of the MCCHs at substantially the same
time allows those portions to be transmitted with a higher quality, as is the case with an
SFN.

[0021] Figure 2 illustrates an embodiment of a plurality of MCCHs 110 organized
into two portions in this manner. The MCCHs 110 might contain control information for
MBMS services transmitted by cells such as the cells 10, 20, 30, and 40 of Figure 1.
That is, a first MCCH 110a might be transmitted in cell 1 10, a second MCCH 110b
might be transmitted in cell 2 20, a third MCCH 110c might be transmitted in cell 3 30,
and a fourth MCCH 110d might be fransmitted in cell 4 40. Each MCCH 110 contains a
portion 120 of cell-specific information and a portion 130 of multi-cell information. The
cell-specific information might be different for each cell and the multi-cell information
might contain information that is common to multiple cells.

[0022] For example, the cell specific information 140 for cell 1 10, the cell specific
information 150 for cell 2 20, the cell specific information 160 for cell 3 30, and the cell
specific information 170 for cell 4 40 might all be different from one another. The cell-
specific information portion 120 of each MCCH 110 might contain modulation and

51333.01/4214.00%02
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coding data for the multi-cell information portion 130 of each MCCH 110 and other cell-
specific data as described below.

- [0023] As in the example given above, a first MBMS, or service 1, might be provided
in cell 1 10 and cell 3 30; a second MBMS, or service 2, might be provided in cell 2 20
and cell 4 40; a third MBMS, or service 3, might be provided in cell 1 10, cell 2 20, cell 3
30, and cell 4 40; and a fourth MBMS, or service 4, might be provided in cell 1 10, cell 2
20, and cell 3 30. In an embodiment, control information for each of these services Is
placed in the multi-cell information portion 130 of the MCCHs 110. Control information
for a particular service is given the same scheduling, the same modulation and coding
and other formatting parameters in each MCCH 110 in which the control information
appears. Control information that applies to a plurality of MCCHs 110 is then placed in
substantially the same location and the same resource within each MCCH 110 to which
the control information applies. Although certain information is described as located or
placed or otherwise indicted has having a select site or spot in the MCCH, it will be
readily apparent to one skilled in the art that such location, placement, or other similar
description may not relate to a physical location of the information, but instead may
indicate a time or frequency or combination of time and frequency of the information
related to the MCCH.

[0024] This is illustrated in Figure 2, where control information 180a for service 1 in
MCCH 110a has been given a format substantially identical to control information 180b
for service 1 in MCCH 110c¢ and control information 180a and control information 180b
have been placed in a first slot within the multi-cell information portion 130 of the
MCCHs 110. Similarly, control information 210a for service 4 in MCCH 110a, control
information 210b for service 4 in MCCH 110b, and control information 210c¢ for service
4 in MCCH 110c have been given substantially identical formats and have been placed
in a third slot within the multi-cell information portion 130 of the MCCHs 110. Similar
considerations would apply to control information 190 for service 2 and control
information 200 for service 3. As will be discussed below in further detail, the control
information for a service is used by the UE to obtain the MTCH to receive the service.

51333,01/4214 00902 6
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[0025] Since control information 180a and control information 180b contain
substantially the same information and are transmitted at substantially the same time
on the same resource, these portions of MCCH 110a and MCCH 110c can augment
each other to provide a higher signal-to-noise ratio than would be the case if either of
those portions were transmitted alone independently such as on different resource or
with different modulation and coding. Similar increases in signal-to-noise ratio would
apply to control information 190a and control information 190b, to control information
200a, control information 200b, control information 200c, and control information 200q,
and to control information 210a, control information 210b, and control information 210c.
[0026] It is well known that the greater the number of cells transmitting substantially
identical information in the same region, the greater the signal-to-noise ratio of that
information will be. Therefore, control information 210, which is being transmitted in
three cells, might generally be considered to have a greater signal-to-noise ratio than
either control information 180 or control information 190, each of which is being
transmitted in only two cells. Control information 200, which is being transmitted in four
cells, may have a greater signal-to-noise ratio than control information 210. It is also
well known that when a data transmission has a high signal-to-noise ratio, a modulation
and coding scheme that aliows for a faster data transmission rate can be used.

[0027] In an embodiment, the central control 50 specifies the modulation and coding
schemes that will be used in the multi-cell information portion 130 of the MCCHs 110
based on the number of cells that are transmitting control information for each service
under the control of the central control. For example, control information 180 and
control information 190, which are being transmitted by only two cells each, might be
transmitted with a modulation and coding scheme that requires a low data transmission
rate. Contro! information 210, which is being transmitted by three cells, might be
transmitted with a modulation and coding scheme that allows a higher data
transmission rate. Control information 200, which is being transmitted by four cells,
might be transmitted with a modulation and coding scheme that allows an even higher
data transmission rate. For instance, control information 180 and control information
190 might be transmitted via BPSK, control information 210 might be transmitted via

51333.01/4214.00902
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QPSK, and control information 200 might be transmitted via QAM. One of skill in the
art will recognize other modulation and coding schemes that might be appropriate In
these or other circumstances.

[0028] In an embodiment, the cell-specific information portion 120 of each MCCH
specifies the locations of each piece of control information in its associated multi-cell
information portion 130 and also specifies the modulation and coding scheme that is o
be used by each piece of control information in its associated multi-cell information
portion 130. For example, the cell-specific information 140 in MCCH 110a might
specify that the control information 180a for service 1 can be found in the first slot of the
multi-cell information portion 130, the control information 200a for service 3 can be
found in the second slot of the multi-cell information portion 130, and the control
information 210a for service 4 can be found in the third slot of the multi-cell information
portion 130. The cell-specific information 140 for cell 1 might specify that the control
information 180a should use a first modulation and coding scheme, the control
information 200a should use a second modulation and coding scheme, and the control
information 210a should use a third modulation and coding scheme. Similar
information might be present in the cell-specific information for the other MCCHs.
[0029] In an embodiment, the central control 50 analyzes the cells and services that
are under its control and determines, or may generate, the MCCHs 110 that are
appropriate for those cells and services. That is, the central control 50 may determine
each portion of control information and identify the appropriate slot for placement within
the multi-cell information portion 130 of each MCCH 110. The central control 50 may
also assign an appropriate modulation and coding scheme to each portion of control
information within the multi-cell portion 130 of each MCCH 110. The central control 20,
or each cell, may select or determine the cell-specific information portion 120 of each
MCCH 110, such as the location and modulation and coding scheme of each piece of
control information. The contro! information also includes an association of each
MCCH 110 with the appropriate MTCH. The appropriate MCCHs 110 is then available
to the appropriate cells for transmission by the cells.

51333.01/4214.00902
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[0030] WWhen one of the UEs 100 receives one of the MCCHs 110, the UE 100
might first examine the cell-specific information portion 120 of the MCCH 110 to
determine the location within the multi-cell information portion 130 of the control
information for a desired MBMS. Upon finding the location of the desired control
information, the UE 100 might then read the control information at that location to
determine the control information for the desired service. Using this control information,
the UE 100 might then receive the multimedia content contained in the MTCH
associated with the MCCH 110.

[00311 Figure 3 illustrates an embodiment of a method 300 for a group of cells to
transmit control information. In block 310, the services that are to be provided by the
cells under the control of a central controi are identified. In block 320, the central
control 50 promotes the cellis providing control information in the same or similar
position in the multi-cell information portion 130 of an MCCH for control information
related to the same service. In block 330, the central control 50 promotes the cells
providing the control information for the same service at the same or similar a
modulation and coding schemes. In block 340, information referencing the control
information in the muiti-cell portion 130 about a service is determined. In block 350, the
relevant information is provided to the cells for the MCCH transmissions. The
equipment, such as an enhanced node B and transmitters, can then transmit the
MCCH along with its associated MTCH so that the cells can provide the service.
[0032] Figure 4 illustrates a wireless communications system including an
embodiment of one of the UEs 100. The UE 100 is operable for implementing aspects
of the disclosure, but the disclosure should not be limited to these implementations.
Though illustrated as a mobile phone, the UE 100 may take various forms including a
wireless handset, a pager, a personal digital assistant (PDA), a portable computer, a
tablet computer, or a laptop computer. Many suitable devices combine some or all of
these functions. In some embodiments of the disclosure, the UE 100 is not a general
purpose computing device like a portable, laptop or tablet computer, but rather is a
special-purpose communications device such as a mobile phone, wireless handset,

51333.01/4214.00902
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pager, or PDA. In another embodiment, the UE 100 may be a portable, laptop or other
computing device.

[0033] The UE 100 includes a display 402. The UE 100 also includes a fouch-
sensitive surface, a keyboard or other input keys generally referred as 404 for input 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 witn
alphabet letters associated with a telephone keypad. The input keys may include a
trackwheel, an exit or escape key, a trackball, and other navigational or functional keys,
which may be inwardly depressed to provide further input function. The UE 100 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 100 may further accept data entry from
the user, including numbers to dial or various parameter values for configuring the
operation of the UE 100. The UE 100 may further execute one or more software or
firmware applications in response to user commands. These applications may
configure the UE 100 to perform various customized functions in response to user
interaction.

[0034] Among the various applications executable by the UE 100 are a web
browser, which enables the display 402 to show a web page. The web page is
obtained via wireless communications with a wireless network access node, a cell
tower, or any other wireless communication network or system 400. The network 400
is coupled to a wired network 408, such as the Internet. Via the wireless link and the
wired network, the UE 100 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.

[0035] Figure 5 shows a block diagram of the UE 100. The UE 100 includes a
digital signal processor (DSP) 502 and a memory 504. As shown, the UE 100 may
further include an antenna and front end unit 506, a radio frequency (RF) transceiver
508, an analog baseband processing unit 510, a microphone 512, an earpiece speaker
514, a headset port 516, an input/output interface 518, a removable memory card 520,
a universal serial bus (USB) port 522, a short range wireless communication sub-

10
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system 524, an alert 526, a keypad 528, a liquid crystal display (LCD), which may
include a touch sensitive surface 530, an LCD controller 532, a charge-coupled device
(CCD) camera 534, a camera controller 536, and a global positioning system (GPS)
sensor 538.

[0036] The DSP 502 or some other form of controller or central processing unit
operates to control the various components of the UE 100 in accordance with
embedded software or firmware stored in memory 504. 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 instructions that configure the DSP 502 to provide the desired functionality, or
the application software may be high-level software instructions to be processed by an
interpreter or compiler to indirectly configure the DSP 502.

[0037] The antenna and front end unit 506 may be provided to convert between
wireless signals and electrical signals, enabling the UE 100 to send and receive
information from a cellular network or some other available wireless communications
network. The RF transceiver 508 provides frequency shifting, converting received RF
signals to baseband and converting baseband transmit signals to RF. The analog
baseband processing unit 510 may provide channel equalization and signal
demodulation to extract information from received signals, may modulate information to
create transmit signals, and may provide analog filtering for audio signals. To that end,
the analog baseband processing unit 510 may have ports for connecting to the built-in
microphone 512 and the earpiece speaker 514 that enable the UE 100 to be used as a
cell phone. The analog baseband processing unit 510 may further include a port for
connecting to a headset or other hands-free microphone and speaker configuration.
[0038] The DSP 502 may send and receive digital communications with a wireless
network via the analog baseband processing unit 510. In some embodiments, these
digital communications may provide Internet connectivity, enabling a user to gain

access to content on the Internet and to send and receive e-mail or text messages.
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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 100 and may also enable
the UE 100 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 100 to communicate wirelessly with other nearby
mobile devices and/or wireless base stations.

[0039] The input/output interface 518 may further connect the DSP 502 to the alert
526 that, when triggered, causes the UE 100 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 pre-assigned melody for a particular caller.

[0040] The keypad 528 couples to the DSP 502 via the interface 518 to provide one
mechanism for the user to make selections, enter information, and otherwise provide
input to the UE 100. The keyboard 528 may be a full or reduced alphanumeric
keyboard such as QWERTY, Dvorak, AZERTY and sequential types, or a traditional
numeric keypad with alphabet letters associated with a telephone keypad. The input
keys may include a trackwheel, an exit or escape key, a trackball, and other
navigational or functional keys, which may be inwardly depressed to provide further
input function. Another input mechanism may be the LCD 530, which may include
touch screen capability and alsc display text and/or graphics to the user. The LCD
controller 532 couples the DSP 502 to the LCD 530.

[0041] The CCD camera 534, if equipped, enables the UE 100 to take digital
pictures. The DSP 502 communicates with the CCD camera 534 via the camera
controller 536. The GPS sensor 538 is coupled to the DSP 502 to decode global
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positioning system signals, thereby enabling the UE 100 to determine its position.
Various other peripherals may also be included to provide additional functions, e.g.,
radio and television reception.

j0042] Figure 6 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 UE hardware with standardized interfaces that are
accessible to application software. The operating system drivers 604 include
application management services ("AMS") 606 that transfer control between
applications running on the UE 100. Also shown in Figure 6 are a web browser
application 608, a media player application 610, and Java applets 612. The web
browser application 608 configures the UE 100 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 100 to retrieve and play audio or
audiovisual media. The Java applets 612 configure the UE 100 to provide games,
utilities, and other functionality. A component 614 might provide functionality related to
receiving and/or processing MCCH information.

[0043] The central control 50 of Figure 1 and other components that might be
associated with the cells 10, 20, 30, and 40 may include any general-purpose computer
with sufficient processing power, memory resources, and network throughput capability
to handle the necessary workload placed upon it. Figure 7 illustrates a typical, general-
purpose computer system 700 that may be suitable for implementing one or more
embodiments disclosed herein. The computer system 700 includes a processor 720
(which may be referred to as a central processor unit or CPU) that Is in communication
with memory devices including secondary storage 750, read only memory (ROM) 740,
random access memory (RAM) 730, input/output (1/0O) devices 710, and network
connectivity devices 760. The processor may be implemented as one or more CPU
chips.

[0044] The secondary storage 750 is typically comprised of one or more disk drives
or tape drives and is used for non-volatile storage of data and as an over-tflow data
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storage device if RAM 730 is not large enough to hold all working data. Secondary
storage 750 may be used to store programs which are loaded into RAM 730 when such
programs are selected for execution. The ROM 740 is used to store instructions and
perhaps data which are read during program execution. ROM 740 is a non-volatile
memory device which typically has a small memory capacity relative to the larger
memory capacity of secondary storage. The RAM 730 is used to store volatile data
and perhaps to store instructions. Access to both ROM 740 and RAM 730 is typically
faster than to secondary storage 750.

[0045] 1/O devices 710 may include printers, video monitors, liquid crystal displays
(LCDs), touch screen displays, keyboards, keypads, switches, dials, mice, track balls,
voice recognizers, card readers, paper tape readers, or other well-known input devices.
[0046] 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 (FDPDI) 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, it is contemplated that the processor 720
might receive information from the network, or might output information to the network
in the course of performing the above-described method steps. Such information,
which is often represented as a sequence of instructions to be executed using
processor 720, may be received from and outputted to the network, for example, in the
form of a computer data signal embodied in a carrier wave.

[0047] Such information, which may include data or instructions to be executed
using processor 720 for example, may be received from and outputted to the network,
for example, in the form of a computer data baseband signal or signal embodied in a
carrier wave. The baseband signal or signal embodied in the carrier wave generated
by the network connectivity 760 devices may propagate in or on the surface of electrical
conductors, in coaxial cables, in waveguides, in optical media, for example opticai fiber,
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or in the air or free space. The information contained in the baseband signal or signal
embedded in the carrier wave may be ordered according to different sequences, as
may be desirable for either processing or generating the information or transmitting or
receiving the information. The baseband signal or signal embedded in the carrier wave,
or other 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 skilied in the art.

[0048] The processor 720 executes instructions, codes, computer programs, scripts
which it 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.

[0049] While several embodiments have been provided in the present disclosure, It
should be understood that the disclosed systems and methods may be embodied In
many other specific forms without departing from the spirit or scope of the present
disclosure. The present examples are to be considered as iliustrative and not
restrictive, and the intention is not to be limited to the details given herein. For
example, the various elements or components may be combined or integrated in
another system or certain features may be omitted, or not implemented.

[0050] Also, techniques, systems, subsystems and methods described and
illustrated in the various embodiments as discrete or separate may be combined or
integrated with other systems, modules, technigues, or methods without departing from
the scope of the present disclosure. Other items shown or discussed as coupled or
directly coupled or communicating with each other may be indirectly coupled or
communicating through some interface, device, or intermediate component, whether
electrically, mechanically, or otherwise. Other examples of changes, substitutions, and
alterations are ascertainable by one skilled in the art and could be made without
departing from the spirit and scope disclosed herein.

15
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CLAIMS:

1. A central control in a communications network having at least a first cell and a

second cell, the central control configured to:

promote transmission of a first multicast control channel comprising a first cell-
specific information portion for containing control information specific to the first cell,
and comprising a first multi-cell information portion comprising a first plurality of slots

for containing multi-cell control information common to the first cell and the second

cell;
promote transmission of a second multicast control channel comprising a

second cell-specific information portion for containing control information specific to
the second cell, and comprising a second multi-cell information portion comprising a

second plurality of slots for containing multi-cell control information common to the

first cell and the second cell; and
schedule transmission of the first multicast control channel and the second

multicast control channel such that the multi-cell control information common to the

first cell and the second cell is in the same location in the first plurality of slots and the

second plurality of slots.

2. The central control of claim 1, wherein the first multicast control channel and

the second multicast control channel are transmitted using the same radio resource.

3. The central control of claim 1, wherein a common geographic region Is

overlapped by the first cell and the second cell.

4. The central control of claim 1, wherein location is any combination of a time; a

frequency; or a physical position.

5. The central control of claim 1, wherein the control information specific to the
first cell comprises modulation and coding data for the first muiti-cell information
portion, and the control information specific to the second cell comprises modulation

and coding data for the second multi-cell information portion.

6. A method in a central control for providing control information in a
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communications network having at least a first cell and a second cell, the method
comprising:

promoting transmission of a first multicast control channel comprising a first
cell-specific information portion for containing control information specific to the first
cell, and comprising a first multi-cell information portion comprising a first plurality of
slots for containing multi-cell control information common to the first cell and the
second cell;

promoting transmission of a second multicast control channel comprising a
second cell-specific information portion for containing control information specific to
the second cell, and comprising a second muilti-cell information portion comprising a
second plurality of slots for containing multi-cell control information common to the
first cell and the second cell: and

scheduling transmission of the first multicast control channel and the second
multicast control channel such that the multi-cell control information common to the

first cell and the second cell is in the same location in the first plurality of slots and the

second plurality of slots.

7. The method of claim 6, wherein the first multicast control channel and the

second multicast control channel are transmitted using the same radio resource.

8. The method of claim 6, wherein promoting transmission of the first multicast
control channel is performed in a first enhanced node B and promoting transmission
of the second multicast control channel is performed in a second enhanced node B.

9. The method of claim 6, wherein a common geographic region 1s overlapped

by the first cell and the second cell.

10. The method of claim 6, wherein location is any combination of a time; a

frequency, or a physical position.
11. The method of claim 6, wherein the control information specific to the first cell

comprises modulation and coding data for the first multi-cell information portion, and

the control information specific to the second cell comprises modulation and coding

17
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data for the second multi-cell information portion.
12. A computer readable medium storing computer readable instructions

executable by a processor of a computing device to cause said computing device to
implement the steps of the method of any one of claims 6 to 11.

18
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