REPUBLIC OF SOUTH AFRICA

e 20047 9571

PATENTS ACT, 1978
PUBLICATION PARTICULARS AND ABSTRACT

[Section 32 (3) (a) - Regulations 22 (1) (g) and 31)

FORM P8
(To be lodged in duplicate)

OFFICIAL APPLICATION NO

LODGING DATE

ACCEPTANCE DATE

21] o1

22[ 26 Nov 2004

43

2308

M. 200 L] 987

e )

INTERNATIONAL CLASSIFICATION

51

H04Q H04B

FULL NAME(S) OF APPLICANT(S)

Not for publication

Classified by:

71

NOKIA CORPORATION

FULL NAME(S) OF INVENTOR(S)

72

LEPPISAARI, Arto; PARANTAINEN, Janne; JOKINEN, Harri

TITLE OF INVENTION

]

54

TRANSMISSION OF DATA FOR MULTIMEDIA BROADCAST/MULTICAST SERVICES

which the abstract refers, are attached.

EARLIEST PRIORITY CLAIMED COUNTRY NUMBER DATE

NB - Use International abbreviation for country

(Ses Soheduie 4 33 [US 31 [10/157,430 32 28 May 2002
57 Abstract (not more than 150 words) and figure of the drawings to Illumber of sheets H.L-(




(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

International Bureau

(43)\]nternational Publication Date

4 Désember 2003 (04.12.2003) PCT

(10) International Publication Number

WO 03/101141 Al

(51) International Pavent Classification”: H04Q 7738,
7122, HO4B 7/26

(21) International ApplicationNNumber: PCT/IB03/02219

(22) luternational Filing Date: ay 2003 (23.05.2003)
(25) Filing Language: English
(26) Publication Language: Linglish

(30) Priority Data:
10/157.430 28 May 2002 (28.05.2002)

(71) Applicant (for all designated States except US): NOKIA

CORPORATION (FI/FI); Keilalahdentie 4, FIN-02150
Espoo (FI).

Vihihiidentie 450, FIN-25370 Hiisi (FI).

(74) Ageat: COHAUSZ & FLORACK (24); Kanzlerstr. 8a,
40472 Diisseldorf (DE).

(81

84

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ,CA, CH, CN, CO, CR, CU,
CZ,DE, DK, DM. DZ. EC, EE, ES. FI, GB, GD, GE, GH,
GM, HR,HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ,NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SL, 8K, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

Designated States (regionalj: ARIPO patent (GH, GM,

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European patemt (AT, BE, BG, CH, CY, CZ, DE, DK, EFE,

ES, F1, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,

SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
, GN, GQ, GW, ML, MR, NL;, SN, TD, TG).

Published:

with interna{jonal search report

before the exPication of the time limit for amending the
claims and to bd\republished in the event of receipt of
amendments

For two-letter codes and other abbeeviations, refer to the "Guid-
ance Notes on Codes and Abbreviatidng" appearing al the begin-
ning of each regular issue of the PCT Gugelte.

(54) Title: TRANSMISSION OF DATA FOR MUTTIMEDIA BROADCAST/MULTICAST SERVICES

Downlink
1

== (72) Inventors; and
(75) Inventors/Applicants (for US only): LEPPISAARI,
Arto [FU/FI}, Sirppitie 5, FIN-36200 Kangasala (FI).
PARANTAINEN, Janne [FI/FI|; Tallberginkatu 3 as
34, FIN-00180 Helsinki (FI). JOKINEN, Harri [FI/FI];

L]

PMBCH

101141 A1l

234567812345678123[

LI

PMBCH
PBCCH/PCCCH

=~ (57) Abstract: The invention relates to a method for transmitting data for a multimedia broadcast/multicast service (MBMS) from

003

a radio access network of a cellular communication network via a radio interface to mobile terminals located in a radio cell supplied
by said radio access network. L'he radio access network transmits paging messages on a common control channel. 1t is proposed
that a dedicated channel is employed for transmitting the MBMS data, which dedicated channel is allocated in a way that the mobile

3 terminals are able to receive simultaneously paging messages and the MBMS data. The invention relates equally to a corresponding

network entity, mobile terminal and communication system.



WO 03/101141 PCT/1B03/02219

Transemission of data for multimedia broadcast/multicast

services
FIELD OF THE INVENTION

The invention relates to a method for transmitting data
for a multimedia broadcast/multicast service (MBMS) from
a radio access network of a cellular communication
network via a radio interface to mobile terminals located
in a radio cell supplied by the radio access network. The
employed radio access network can be in particular a
GERAN, i.e. a GSM (Global System for Mobile
Communications) EDGE (Enhanced Data-rates for GSM) RAN
(Radio Access Network). The invention relates equally to
a corresponding network entity, to a corresponding mobile

terminal, and to a corresponding communication system.
BACKGROUND OF THE INVENTION

The first stage of the technical specification 3GPP TS
22.146 VS5.0.0 (2001-10): "Multimedia Broadcast/ Multicast
Service; Stage 1 (Release 5)" specifies requirements for
a service called Multicast Broadcast Multimedia Service
(MBMS) . The MBMS is to enable point-to-multipoint
transmissions of multimedia data, like text, audio,
picture, or video. For the MBMS, two modes of operation
are provided, the broadcast mode and the multicast mode.
Unlike the broadcast mode, the multicast mode generally
requires a subscription to a multicast subscription group
and an activation of the service. In broadcast mode, the
multimedia data is transmitted from a single source point

via a radio interface to a broadcast area, while in
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multicast mode, the multimedia data is transmitted from a
single source point via a radio interface to a multicast
group in a multicast area. In both modes, a plurality of
mobile terminals may thus receive the same data over a
common radio channel, which enables an efficient use of
radio resources. The realization of the MBMS over the

radio access network has not been specified yet.

For MBMS data that is to be transmitted in a radio cell
of a cellular communication network, a transport
mechanism is required, which takes into account the

general capacity allocation in this radio cell.

Transmissions to and from GERAN are based on time
division multiple access (TDMA). In a TDMA system, the
time on the radio interface is divided in to frames, and
each frame is further divided into several time slots. In
the case of GSM/GPRS (General Packet Radio Service),
there are 8 time slots per frame, as indicated in figure

1.

For the transmission of data via the radio interface, a
physical channel is defined as a sequence of frames on a
time slot and frequency. For illustration, figure 2 shows
for a single radio frequency carrier the sequence of time
slots 21 for 8 consecutive TDMA frames arranged on a
helix such that the same time slot in the different
frames appears at the same angular location on the helix.
A physical channel using only this carrier is composed by
a sequence of the respectively same time slot 22 in these
frames. The time slot 22 in each TDMA frame belonging to
the represented physical channel is pointed out in the
figure by shading. The physical content of a time slot,

i.e. the corresponding period of the radio frequency
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carrier which is modulated by a data stream, is referred

to as burst.

In GPRS and EGPRS (Enhanced GPRS), a physical channel is
further divided into blocks of four consecutive frames,
which is egually indicated in figure 2. Data can be
transferred with this structure in four block-interleaved
bursts, while there is one burst per time slot and per
frame. The blocks can.carry a varying amount of
information, depending on the modulation and coding
scheme used. Information from several logical channels,
e.g. Packet Data Channel (PDCH), Packet Common Control
Channel (PCCCH), Packet Associated Control Channel
(PACCH), etc. can be multiplexed into the different
blocks of one physical channel. Thus, a first block can
be associated to a PDCH, the next block to a PCCCH, and
so on. It is also possible to multiplex several users

into a single PDCH.

In order to support a specific data rate for a specific
service, the network is further able to allocate for a
service several physical channels in parallel and all or
part of the radio blocks of these physical channels. This
way, the network can provide required bit rates in a

flexible manner.

The physical channels must be located in the frequency
and time domain in a way that reception and transmission
by the mobile terminals in the cell is enabled. In case
the mobile terminals in the cell are to follow several
channels at the same time, multislot class constraints of
the mobile terminals have moreover to be taken into
account. A mobile terminal can receive and transmit on a

predetermined number of time slots, which number depends
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on the capabilities of the mobile terminal. The number of
time slots that are supported for transmission and
reception determine the multislot class of the mobile
terminal. Typically, a mobile terminal is able to support
e.g. 2, 3 or 4 time slots in the downlink and 1 or 2 time
slots in the uplink. In the simplest case, the mobile
terminal is a 141 terminal, which can receive and
transmit on only one time slot per direction. The uplink
transmission periods and the downlink reception periods
allocated to a terminal must be set in such a way that
they leave sufficient time in between, in order to enable
the mobile terminal to change from reception to
transmission and vice versa, to change the frequency, and
to carry out neighbor cell measurements. An exemplary
allocation taking into account these requirements is

illustrated in figure 3.

Figure 3 shows in a first row 19 downlink time slots and
in a second row 19 uplink time slots of consecutive TDMA
frames. The time slots used by a multislot class 4 mobile
terminal in the downlink and in the uplink are pointed
out in figure 3 by shading. As can be seen, the mobile
terminal is capable of receiving on 3 consecutive time
slots 3-5 in the downlink and of transmitting on one time
slot 4 in the uplink. Due to the offset in the time slot
numbering in the downlink and in the uplink, there is
always a spare time of at least one time slot for

changing from reception to transmission and vice versa.

A PDCH is a physical channel allocated to carry packet
logical channels. In an idle mode, a mobile terminal is
prepared to transfer packet data units (PDU) on PDCEHs,
but no radio resources on a PDCH are allocated for the

mobile terminal. During the idle mode, the terminal has
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to be able, however, to follow a packet broadcast control

channel (PBCCH) and its paging group on the PCCCH.

A broadcast control channel is a point-to-multipoint uni-
directional control channel from the fixed sub-system to
the mobile terminals. The PBCCH constitutes one of these
broadcast control channels and broadcasts parameters used
by the mobile terminals to access the network for packet
transmission operation. The PBCCH is mapped onto one PDCH
only, and thus. only on one time slot. One of a plurality
of parameters contained in the PBCCH is the parameter
BS_PBCCH_BLKS, which indicates the number of blocks
allocated to the PBCCH in a TDMA multiframe.

The PCCCH is one of several common control channels
constituting a point-to-multipoint bi-directional control
channel. The PCCCH and its different lbgical channels,
i.e. the Packet Paging Channel (PPCH}, the Packet
Notification Channel (PNCH), the Packet Random Access
Channel (PRACH) and the Packet Access Grant Channel
(PAGCH) , can be mapped dynamically to physical channels.
Except for the PPCH and the PRACH, the PCCCH can be
mapped on all blocks except for those used for the PBCCH.
A terminal registered to a network is allocated to a
specific paging group, and paging messages are
transmitted by the PPCH associated to the respective
paging group. A paging message comprises data which is
required when the network wants to initiate a

communication with the terminal.

If there is only one PCCCH in the cell, it is on the same
time slot as the PBCCH. If there is a need for additional
PCCCHs, these can be assigned to other time slots and/or

to other carriers. In case of multiple PCCCHs, the blocks



Used according to the BS_PBCCH_BLKS parameter for PBCCH
on the shared PBCCH/PCCCH time slot are not used for
other PCCCHs in additional PCCCH time slots. These blocks
can only be used in addition for packet data traffic
channels (PDTCH). Thereby, the mobile terminals are
always able to receive the PBCCH and the paging block
also in a multiple PCCCH case, without the risk of

loosing either PBCCH information or a paging message.
SUMMARY OF THE INVENTION

A need exists to enable in a radio cell of a cellular
communication network the transmission of MBMS data from

a radio access network, in particular from a GERAN, to
mobile terminals.

This need is fulfilled by a method comprising
transmitting paging messages in at least one common
control channel defined in a frame structure employed in
the radio cell and transmitting the MBMS data in a
dedicated channel defined equally in this frame
structure. It is further proposed that this dedicated
channel is allocated such that the mobile terminals are
able to receive paging messages and the MBMS data
simultaneously. This implies in particular that the
multislot class constraints of the mobile terminals which
are to receive the MBMS data are taken into account.

The need is equally fulfilled by a network entity
comprising means for transmitting corresponding signals,
with a mobile terminal comprising means for receiving

corresponding signals, and with a

AMENDED SHEET
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cellular communication system comprising such a network

entity and such a mobile terminal.

The network entity acéording to the invention thus
comprises means for transmitting via a radio interface
paging messages on a common control channel, and for
transmitting via the radio interface data for a
multimedia broadcast/multicast service (MBMS) on a
dedicated channel, wherein the paging messages and the
MBMS data are transmitted such that they can be received
simultaneously by mobile stations which are capable of
receiving MBMS data and which are located in a radio cell
supplied by the network entity. The network entity can be
in particular a GERAN or a network element of a GERAN.
The mobile terminal according to the invention comprises
accordingly means for receiving via a radio interface
simultaneously paging messages transmitted by the radio
access network on a common control channel and data for a
multimedia broadcast/multicast service (MBMS) transmitted
by a radio access network of a cellular communication

network on a dedicated channel.

The invention proceeds from the consideration that a
transport mechanism for MBMS data has to take into
account several restrictions. It has to be guaranteed in
particular that the mobile terminals can receive paging
messages while listening to an MBMS channel. Further,
signaling and uplink message transfer should be avoided
to allow a service support for large groups of people
simultaneously. Also, unnecessary monitoring of downlink

channels should be aveided in order to save the battery.

It is an advantage of the invention that it allows to

fulfill all the mentioned criteria. Further, it allow a
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flexible resource allocation for multimedia broadcast and
multicast services by enabling to adjust the channel bit

rate based on the service requirements.

Preferred embodiments of the invention become apparent

from the dependent claims.

There are a variety of approaches for allocated the
dedicated channel such that the mobile terminals are
capable of receiving paging messages and the MBMS data

simultaneously.

A first approach is based on the assumption that each
frame of the employed frame structure is composed of a
plurality of time slots. It is proposed that the
dedicated MBMS channel is placed on the carrier of a
common control channel providing paging messages or, in
case of frequency hopping, on a channel with the same
hopping parameters as employed for this common control
channel. The dedicated channel is moreover allocated to
the time slots depending on the multislot class
constraints of the mobile terminals. If the dedicated
channel is allocated to the same time slot as the common
control channel, any mobile terminal is able to listen to
MBMS data and paging messages simultaneously. In case the
mobile terminals are able to listen to at least two time
slots simultaneously,‘the dedicated channel can also be
allocated to a time slot adjacent to the time slot
employed by the common control channel providing paging
messages. In case the mobile terminals support reception
of more than two time slots of downlink transmissions
from the radio access network, the time slot employed for
the dedicated channel does not even have to be

immediately adjacent to the time slot employed for the
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common control channel providing paging messages. In
general terms, the number of time slots between the time
slot employed for the dedicated channel and the time slot
employed for the common control channel providing paging
messages may be at the most equal to the number of time
slots supported by the mobile terminals minus two. In
case the mobile terminals support for example three time
slots, there may be thus one time slot between the time
slot employed for the dedicated channel and the time slot
employed for the common control channel providing paging

messages.

In order to enable mobile terminals in addition to
receive broadcast information at least without
significant interruptions in the reception of MBMS data,
additional care has to be taken how the MBMS channel is
allocated in relation to a broadcast control channel
transmitting the broadcast information. In a preferred
alternative, the dedicated MBMS channel is allocated to a
time slot which is employed in the radio cell as well for
a broadcast control channel. In a second proposed
alternative, the dedicated MBMS channel is allocated to a
time slot which is adjacent to a time slot employed in
the radio cell for a broadcast control channel. In a
third proposed alternative, the dedicated MBMS channel is
allocated to a time slot which is adjacent to a time slot
employed for a common control channel providing paging
messages, which common control channel time slot is in
turn adjacent to a time slot employed in the radio cell
for a broadcast control channel. Depending on the number
of time slots of which the mobile terminals support
reception, there might also be one or more time slots
between the time slots employed for broadcast control

channel, dedicated MBMS channel and common control
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channel, without preventing the mobile terminals from
listening to all three time slots employed for these

channels simultaneously.

Four alternative approaches are proposed in particular
for the case that the dedicated channel is to be placed
in such a way that a mobile terminal is not able to
listen simultaneously to the dedicated channel and to the
common control channel providing paging messages for the
mobile terminal. The dedicated channel may have to be
placéd for example on another carrier than the common
control channel providing paging messages, or to use
another hopping frequency than this common control
channel. In this case, there is a danger that some MBMS
data is lost while the mobile terminal listens to the

paging messages of its paging group.

The second approach is based on the assumption that the
frame structure employed in the radio cell is divided
into blocks, each comprising a plurality of frames. It is
proposed that MBMS data is transmitted on different block
periods than paging messages. In this case, the required
guard time should be taken into account. The allocation
according to the second approach is suited mainly for
MBMS requiring reasonably small bit rates. It has further
to be taken into account that paging messages may be
provided for different paging groups by different common
control channels and that thus different mobile terminals

may listen to paging messages in different times.

In the third approach; which may be combined with the
second approach, the mobile terminal is allowed to lose
some MBMS data while listening to paging messages on the

common control channel, in order to ensure that the
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mobile terminal can be reached by paging messages. Lost

MBMS cdata can be received later on by repetition.

In the fourth approach, the paging messages for mobile
terminals that are registered to receive MBMS data are
transmitted also on the dedicated channel. Thus, the
paging messages can be monitored simultaneously with the

dedicated channel.

In the fifth approach, a mobile terminal is only notified
via the dedicated channel that a paging message 1is
coming. A mobile terminal may register to the network
prior to beginning to listen to an MBMS. In case a paging
message is coming for a mobile terminal that has
registered for an MBMS, a corresponding indication is
sent on the dedicated channel employed for transmitting
the MBMS data. Such an indication requires less capacity
than the paging message itself. Whenever, a mobile
terminal receives this indication, it will change to the
commeon control channel providing the announced paging
message and listen to .the paging message. Thereby, the
mobile terminal will receive the paging message, even
though it is primarily listening to the dedicated
channel. The benefit of this approach is that it leaves
more freedom for the allocation of the dedicated channel,
while preserving the ability of the mobile terminal to
receive paging messages in the conventionél way. The
mobile terminal will lose MBMS data only when a paging
message arrives, which will occur much less frequently
than the paging occasions on a common control channel.
Since the actual paging messages are sent on the normal
paging channel, potential error cases that might result
when transmitting the paging message on the dedicated

MBMS channel can be avoided.
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The invention can be employed in particular, though not

exclusively, with GERAN.

In case of GERAN and packet switched MBMS data, the
common control channel comprising paging messages is
preferably the PCCCH defined for GPRS and EGPRS, and the
broadcast control channel is preferably the PBCCH defined
for GPRS and EGPRS.

BRIEF DESCRIPTION OF THE FIGURES

Other objects and features of the present invention will
become apparent from the following detailed description
considered in conjunction with the accompanying drawings,
of which:

Fig. 1 presents a TDMA frame structure;

Fig. 2 illustrates the composition of a physical channel
in a TDMA frame structure;

Fig. 3 shows by way .of example downlink and uplink
timeslots used by a class 4 mobile terminal;

Fig. 4 iliustrates a first embodiment of the invention;

Fig. 5 illustrates a second embodiment of the invention;
and

Fig. 6 illustrates a fourth embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Four embodiments of the preferred first approach of the
invention will be presented. Each of the embodiments is
realized in a GERAN cell using GPRS or EGPRS. In each of
the embodiments, a dedicated channel is provided for the

transmission of MBMS data from a GERAN to mobile
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terminals located in the GERAN cell. The dedicated
channel will be referred to as Packet Multimedia

Broadcast Channel (PMBCH) .

A first and a second embodiment of the invention are
intended for the case that a single PCCCH is allocated in
a GERAN cell. In this case, PCCCH and PBCCH are placed on
the same physical channel, which physical channel is
defined by time slot and frequency. The PCCCH is employed
in the GERAN cell also for providing paging messages to

mobile terminals.

In the first presented embodiment, the new PMBCH is
allocated in addition to the same physical channel as the
PBCCH and the PCCCHE. This approach is illustrated in
figure 4. Figure 4 presents the time slot used for the
physical channel in éubsequent frames of a 52 multiframe.
Four consecutive frames belong to a respective block. The
physical channel is divided between PBCCH, PCCCH and
PMBCH on a block by block basis, each of these channels
being allocated to the time slot at different block
periods. The corresponding time slot in the frame x is
referred as idle frame. In principle, it is also possible
to allocate normal PDCHs to this physical channel. It has
to be taken into account, however, that the available

remaining capacity is quite small.

The assignment of PCCCH, PBCCH and PMBCH to the same time
slot guarantees that the mobile terminals in the cell are
able to receive MBMS data without losing paging or
broadcast messages, since only a single time slot has to

be monitored in order to obtain the entire information.
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The presented first embodiment of the invention is only
appropriate, though, in case a rather small bit rate is
required by the MBMS, since the available capacity on the

time slot of the employed physical channel is limited.

The second embodiment is proposgsed as an alternative for
the case that more capacity is needed for the MBMS. In
this embodiment, MBMS data is allocated to time slots
that are adjacent to the time slot employed for the PBCCH
and the PCCCH.

A possible allocation'éf channels according to the second
presented embodiment is illustrated in figure 5. For the
presented example, it is assumed that the mobile
terminals in the cell which support MBMS reception are
able to receive in 3 time slots. Such mobile terminals

may be for instance class 4 mobile terminals.

Figure 5 shows a sequence of downlink time slots, which
are numbered for each frame from 1 to 8. The only PCCCH
and the PBCCH are allocated to time slot 4. The new PMBCH
is allocated to the adjacent time slots 3 and 5. Since
the PCCCH and the PBCCH require only part of the time
slot capacity of time slot 4, the PMBCH can be allocated
in addition to the remaining capacity of time slot 4. In
figure 5, time slot 4 of the first depicted frame is
assigned to the PCCCH and/or the PBCCH, while time slots
3 and 5 are assigned to the PMBCH. In the second depicted
frame, in contrast, time slot 4 is assigned to the PMBCH
in addition to time slots 3 and 5. Depending on the
required capacity, the PMBCH may occur in every block on

the selected time slots or less often.
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It has to be noted that the total number of allocated
time slots should not exceed the number of time slots
that are supported by the MBMS capable mobile terminals
for which the MBMS data is intended. This guarantees that
the class limitations of the mobile terminals do not
prevent reception of the MBMS data in addition to paging

and broadcast messages.

A third and a fourth embodiment of the invention are
intended for the case that more than one PCCCH is
allocated in a GERAN cell. In this case, each mobile
terminal has to follow only the PCCCH where its paging
group is located. The first one of the PCCCHs is |
allocated to the same time slot as the PBCCH. Also in the
third and fourth embodiment, the PMBCH is allocated
either to the same time slot as the PCCCH which the
mobile terminals are following, and/or to time slots
adjacent to the time slot to which this PCCCH is
allocated. Since different mobile terminals might follow
different PCCCHs, the PMBCH and all of the PCCCH channels
of the cell should be allocated on adjacent time slots,
in order to allow all mobile terminals of the cell to
follow their paging groups and the PMBCH. In case the
PMBCH is not allocated to the same time slot as one of
the PCCCHs providing the paging messages, it may be
allocated to the same time slot as another PCCCH and/or

to time slots to which no PCCCH is allocated.

The third embodiment of the invention is presented for a
constellation in which the cell employs two PCCCH time
slots and in which the mobile terminals of the cell
capable of receiving MBMS are able to receive on three
time slots. In order to enable the mobile terminals to

receive the PBCCH and .the paging blocks on the PCCCH
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without MBMS service interruptions, the PBCCH, the PCCCH
providing the paging messages and the PMBCH are allocated
to adjacent time slots. Thus, in case the PBCCH and the
PCCCH providing the paging messages are allocated to the
same time slot, at least two adjacent time slots are
employed, while in case the PBCCH and the PCCCH providing
the paging messages are allocated to different time

slots, three adjacent time slots are employed.

The fourth embodiment of the invention is presented for a
constellation in which the cell employs two PCCCH time
slots, but in which at least some mobile terminals in the
cell capable of receiving MBMS are only able to receive
on two time slots. In this case, the two PCCCH time slots
are advantageously allocated one time slot apart from
each other, and the PMBCH is allocated to the time slot
between the two PCCCH time slots.

An example for the allocation of channels according to
the fourth embodiment of the invention is depicted in
figure 6. Figure 6 shows again a sequence of downlink
time slots, which are numbered for each frame from 1 to
8. A first PCCCH time slot 3, which corresponds always to
the PBCCH time slot, is spaced one time slcot apart from a
second PCCCH time slot 5. The PMBCH is allocated to the
time slot that is located between the two PCCCH time
slots 3 an 5, i.e. on time slot 4. The paging messages
for a specific mobile terminal are provided by either of

the two PCCCHs.

With such an allocation, all mobile terminals in the
GERAN cell which are capable of listening to at least two
downlink time slot are able to decode paging messages and

the MBMS data. Mobile terminals following the first PCCCH
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time slot 3, which contains also the PBCCH blocks, can
receive with the presented allocation the PBCCH, the
PCCCH providing the paging meséages and the PMBCH without
interruptions. Mobile terminals following the second
PCCCH time slot 5 can receive the paging messages
provided by the second PCCCE normally, but they have to
quit reception on the PMBCH time slot 4 from time to time
for a short period, when decoding.system information

messages from the PBCCH provided on time slot 3.

Mobile terminals capable of receiving on three time slots
are obviously able to receive MBMS data without
interruptions also with the allocation of the fourth
embodiment . With such mobile terminals, the fourth
embodiment constitutes a special case of the third

embodiment .

The four presented embodiments of the invention have the
advantage that the GERAN paging concept does not have to
be modified, since the mobile terminals are enabled to

listen to the paging blocks allocated to their respective

paging group.

While there have shown and described and pointed out
fundamental novel features of the invention as applied to
preferred embodiments thereof, it will be understood that
various changes in the details of the devices and methods
described may be made by those skilled in the art without
departing from the spirit of the invention. It is the
intention, therefore, to be limited only as indicated by

the scope of the claims appended hereto.
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"Comprises/comprising" when used in this specification
is taken to specify the presence of stated features,
integers, steps or components but does not preclude the
presence or addition of one or more other features,

integers, steps or components or groups thereof.

AMENDED SHEET
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Claims

1. Method for transmitting data for a multimedia
broadcast/multicast service (MBMS) from a radio
acceés network of a cellular communication network
via a radio interface tc mobile terminals located in
a radio cell supplied by said radio access network,
said method comprising transmitting paging messages
in at least one common control channel defined in a
frame structure employed in said radic cell and
transmitting said MBMS data in a dedicated channel
defined in said frame structure, wherein said
dedicated channel is allocated such that said mobile
terminals are capable of receiving paging messages

and said MBMS data simultaneously.

2. Method according to claim 1, wherein in said frame
structure each frame is composed of a plurality of
time slots, wherein said dedicated channel is
allocated at least to a time slot employed in said
radioc cell for said common control channel comprising
paging messages, and wherein said dedicated channel
is placed on a carrier employed in said radio cell
for said common control channel comprising paging

messages.

3. Method according to claim 1, wherein in said frame
structure each frame is composed of a plurality of
time slots, wherein said dedicated channel is
allocated at least to a time slot employed in said
radio cell for said common control channel comprising

paging messages and for a broadcast control channel
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employed in said radio cell, and wherein said
dedicated channel is placed on a carrier employed in
said radio cell for said common control channel
comprising paging messages and for said broadcast

control channel.

4. Method according to claim 1, wherein in said frame
structure each frame is composed of a plurality of
time slots, wherein said dedicated channel is
allocated at least to a time slot employed in said
radio cell for said common control channel comprising
paging messages, and wherein said dedicated channel
is placed on a channel with the same frequency
hopping parameters as used in said radio cell for
said common control channel comprising paging

messages.

5. Method according to claim 1, wherein in said frame
structure each frame is composed of a plurality of
time slots, wherein said dedicated channel is
allocated at least to a time slot employed in said
radio cell for said common control channel comprising
paging messages and for a broadcast control channel
employed in said radio cell, and wherein said
dedicated channel is placed on a channel with the
same frequency hopping parameters as used in said
radio cell for said common control channel comprising
paging messages and for said broadcast control

channel.

6. Method according to claim 1, wherein said dedicated
channel is placed on a carrier employed in said radio
cell for said common control channel comprising

paging messages, wherein in said frame structure each
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frame is composed of a plurality of time slots, and
wherein the number of time slots in a sequence of
consecutive time slots comprising a time slot
associated to said common control channel employed
for transmitting paging messages and a time slot
associated to said dedicated channel is at the most
equal to the number of time slots of which reception
is supported by said mobile terminals for downlink

transmissions from said radio access network.

7. Method according to claim 6, wherein said dedicated
channel is allocated at least to a time slot adjacent
to a time slot employed in said radio cell for said

common control channel comprising paging messages.

8. Method according to claim 6, wherein said dedicated
channel and all common control channels employed in

said radio cell are allocated to adjacent time slots.

9. Method according to claim 6, wherein the number of
time slots to which common control channels and said
dedicated MBMS channel are allocated in said radio
cell is at the most equal to the number of time slots
supported by the mobile terminals in said cell for
reception of downlink transmissions from said radio

access network to said mobile terminals.

10. Method according to claim 6, wherein a broadcast
control channel employed in said radio cell is
allocated to a different time slot than said common
control channel comprising paging messages, wherein
said broadcast control channel, said common control
channel comprising paging messages and said dedicated

channel are allocated to adjacent time slots, and
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11.

12.
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wherein mobile terminals in said radio cell support
reception of downlink transmissions from said radio
access network to said mobile terminals on at least
three time slots, said mobile terminals monitoring at
least said three adjacent time slots to which said
broadcast control channel, said common control
channel comprising paging messages and said dedicated

channel are allocated.

Method according to claim 6, wherein a broadcast
control channel employed in said radio cell is
allocated in addition to said time slot to which said
common control channel comprising paging messages is
allocated, and wherein mobile terminals in said radio
cell support reception of downlink transmissions from
said radio access network to said mobile terminals on
at least two time slots, said mobile terminals
monitoring said two adjacent time slots to which said
common control channel comprising paging messages and

said dedicated channel are allocated.

Method according to claim 6, wherein a broadcast
control channel employed in said cell is allocated to
a different time slot than said common control
channel comprising paging messages, wherein mobile
terminals in said radio cell support reception of
downlink transmissions from said radio access network
to said mobile terminals on at least two time slots,
said mobile terminals monitoring normally at least
said two adjacent time slots to which said common
control channel comprising paging messages and said
dedicated channel are allocated, and said mobile
terminals monitoring during predetermined short

periods instead at least said time slots to which
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said common control channel comprising paging
messages and said broadcast control channel are

allocated.

13. Method according to claim 6, wherein said dedicated
channel is allocated in addition to at least one time
slot to which a common control channel is allocated
in said radio cell, during periods in which said at
least one time slot is not required for said common

control channel.

14. Method according to claim 1, wherein said dedicated
channel is placed on a channel with the same
frequency hopping parameters as used in said radio
cell for said common control channel comprising
paging messages, wherein in said frame structure each
frame is composed of a plurality of time slots, and
wherein the number of time slots in a sequence of
consecutive time slots comprising a time slot
associated to said common control channel employed
for transmitting paging messages and a time slot
associated to said dedicated channel is at the most
equal to the number of time slots of which reception
is supported by said mobile terminals for downlink

transmissions from said radio access network.

15. Method according to claim 14, wherein said dedicated
channel is allocated at least to a time slot adjacent
to a time slot employed in said radio cell for said

common control channel comprising paging messages.

16. Method according to claim 14, wherein said dedicated
channel and all common control channels employed in

said radio cell are allocated to adjacent time slots.
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17. Method according to claim 14, wherein the number of
time slots to which common control channels and said
dedicated MBMS channel are allocated in said radio
cell is at the most equal to the number of time slots
supported by the mobile terminals in said cell for
reception of downlink transmissions from said radio

access network to said mobile terminals.

18. Method according to claim 14, wherein a broadcast
control channel employed in said radio cell is
allocated to a different time slot than said common
control channel comprising paging messages, wherein
said broadcast control channel, said common control
channel comprising paging messages and said dedicated
channel are allocated to adjacent time slots, and
wherein mobile terminals in said radio cell support
reception of downlink transmissions from said radio
access network to said mobile terminals on at least
three time slots, said mobile terminals monitoring at
least said three adjacent time slots to which said
broadcast control channel, said common control
channel comprising paging messages and said dedicated

channel are allocated.

19. Method according to claim 14, wherein a broadcast
control channel employed in said radio cell is
allocated in addition to said time slot to which said
common control channel comprising paging messages 1is
allocated, and wherein mobile terminals in said radio
cell support reception of downlink transmissions from
said radio access network to said mobile terminals on
at least two time slots, said mobile terminals

monitoring said two adjacent time slots to which said
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common control channel comprising paging messages and

said dedicated channel are allocated.

20. Method according to claim 14, wherein a broadcast
control channel employed in said cell is allocated to
a different time slot than said common control
channel comprising paging messages, wherein mobile
terminals in said radio cell support reception of
downlink transmissions from said radio access network
to said mobile terminals on at least two time slots,
said mobile terminals monitoring normally at least
said two adjacent time slots to which said common
control channel comprising paging messages and said
dedicated channel are allocated, and said mobile
terminals monitoring during predetermined short
periods instead at least said time slots to which
said common control channel comprising paging
messages and said broadcast control channel are

allocated.

21. Method according to claim 14, wherein said dedicated
channel igs allocated in addition to at least one time
slot to which a common control channel is allocated
in said radio cell, during periods in which said at
least one time slot is not required for said common

control channel.

22. Method according to claim 1, wherein in said frame
structure predetermined numbers of frames constitute
a respective block, wherein said MBMS data is
transmitted on said dedicated channel in blocks which
are different from blocks in which paging messages

are transmitted on said common control channel.
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23. Method according to claim 1, wherein MBMS data
transmitted on said dedicated channel is allowed to
be lost during transmission in said radio cell and to
be received later on by said mobile terminals during
a repetition of the transmission of said MBMS data on

said dedicated channel.

24 . Method according to claim 1, wherein said paging
messages are transmitted in addition on said

dedicated channel.

25. Method according to claim 1, wherein in case a paging
message will be provided on said common cocntrol
channel, an information that a paging message will be
provided is transmitted in addition on said dedicated

channel.

26. Network entity of a cellular communication network
comprising means for transmitting via a radio
interface paging messages on a common control
channel, and for transmitting wvia said radio
interface data for a multimedia broadcast/multicast
service (MBMS) on a dedicated channel, wherein said
paging messages and said MBMS data are transmitted
such that they can be received simultaneously by
mobile stations which are capable of receiving MBMS
data and which are located in a radio cell supplied

by said network entity.

27. Mobile terminal comprising means for receiving via a
radio interface simultaneously paging messages
transmitted by said radio access network on a common
control channel and data for a multimedia

broadcast/multicast service (MBMS) transmitted by a



28.

29.

30.

31.
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radio access network of a cellular communication

network on a dedicated channel.

Communication system comprising

- a network entity of a cellular communication
network with means for transmitting via a radio
interface paging messages on a common control
channel, and for transmitting via said radio
interface data for a multimedia
broadcast/multicast service (MBMS) on a dedicated
channel, wherein said paging messages and said
MBMS data are transmitted such that they can be
received simultaneously by mobile stations which
are capable of receiving MBMS data and which are
located in a radio cell supplied by said network
entity; and

- a mobile terminal with means for receiving via a
radio interface simultaneously paging messages
transmitted by said radio access network on a
common control channel and data for a multimedia
broadcast/multicast service (MBMS) transmitted by

a radio access network on a dedicated channel.

Method according to the invention for transmitting
data for a multimedia broadcast/multicast service
(MBMS) , substantially as hereinbefore described or

exemplified.

Method for transmitting data for a multimedia
broadcast/multicast service (MBMS) including any new
and inventive integer or combination of integers,

substantially as herein described.
Network entity of a cellular communication network as

claimed in claim 26, substantially as hereinbefore

described or exemplified.

AMENDED SHEET
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Network entity of a cellular communication network
including any new and inventive integer or combination

of integers, substantially as herein described.

Mobile terminal as claimed in claim 27, substantially

as hereinbefore described or exemplified.

Mobile terminal including any new and inventive

integer or combination of integers, substantially as

herein described.

Communication system as claimed in claim 28,
substantially as hereinbefore described or

exemplified.

Communication system including any new and inventive
integer or combination of integers, substantially as
herein described.

AMENDED SHEET
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