
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

45
8 

75
8

B
1

TEPZZ 458758B_T
(11) EP 2 458 758 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
01.01.2014 Bulletin 2014/01

(21) Application number: 12154883.8

(22) Date of filing: 28.07.2006

(51) Int Cl.:
H04J 11/00 (2006.01) H04L 5/02 (2006.01)

H04W 4/06 (2009.01) H04W 28/06 (2009.01)

H04W 28/26 (2009.01)

(54) Method and device for multiplexing broadcast service channel and non-broadcast service 
channel

Verfahren und Vorrichtung zum Multiplexen von Rundfunkdienstkanälen und Nicht-
Rundfunkdienstkanälen

Procédé et dispositif pour le multiplexage de canal de service de diffusion et canal de service sans 
diffusion

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR

(30) Priority: 29.09.2005 CN 200510108124

(43) Date of publication of application: 
30.05.2012 Bulletin 2012/22

(62) Document number(s) of the earlier application(s) in 
accordance with Art. 76 EPC: 
06775235.2 / 1 940 060

(73) Proprietor: Huawei Technologies Co., Ltd.
Longgang District, Shenzhen
Guangdong 518129 (CN)

(72) Inventors:  
• Qu, Bingyu

518129 Shenzhen (CN)
• Wang, Junwei

518129 Shenzhen (CN)
• Ding, Yingzhe

518129 Shenzhen (CN)

(74) Representative: Epping - Hermann - Fischer
Patentanwaltsgesellschaft mbH 
Ridlerstrasse 55
80339 München (DE)

(56) References cited:  
EP-A2- 0 732 815 CN-A- 1 585 316
US-A1- 2005 152 372 US-A1- 2008 032 744
US-B1- 6 711 177 US-B1- 6 885 651



EP 2 458 758 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the Invention

[0001] The present invention relates to channel multi-
plexing technologies, in particular, to a method and de-
vice for multiplexing a broadcast service channel and a
non-broadcast service channel.

Background of the Invention

[0002] Since 1990s, multicarrier technology has be-
come a hot technology of broadband wireless communi-
cations. The basic concept of the multicarrier technology
lies in that a broadband carrier is divided into a plurality
of subcarriers and data is transmitted simultaneously on
the divided subcarriers. In most of applications, the width
of the subcarrier is less than a coherence bandwidth of
a channel. Thus, on a frequency selective channel, the
fading on each subcarrier is a flat fading, so that the cross-
talk between user data symbols is reduced, and no com-
plex channel equalization is needed. Therefore, it is suit-
able for the high-rate transmission of data. The existing
multicarrier technology has various forms, such as Or-
thogonal Frequency Division Multiplex Access (OFD-
MA), Multiplex Carrier CDMA (MC-CDMA), Multiplex
Carrier-Direct Spread-CDMA (MC-DS-CDMA) and Time
Frequency (TF) domain two-dimensional expansion. Ad-
ditionally, various expanded technologies based on the
technologies are also included.
[0003] The Orthogonal Frequency Division Multiplex
(OFDM) technology is a representative technology in the
multicarrier technologies. In the OFDM technology, a giv-
en channel is divided into several orthogonal subchan-
nels in a frequency domain, and it is allowed that spec-
trums of the subcarriers overlap partially, because differ-
ent data signals may be separated from the overlapped
subcarriers when the different subcarriers are orthogonal
to each other.
[0004] Figure 1 is a schematic diagram showing a mod-
ulation and demodulation process of a basic OFDM sys-
tem in the prior art. As shown in Figure 1, in the OFDM
system, a channel coding and interleaving process is first
performed on the user data, and the data after the coding
and interleaving process is modulated to form a user data
symbol through a modulation mode (such as, Binary
Phase Shift Keying, BPSK, Quadrature Phase-Shift Key-
ing, QPSK, and Quadrature Amplitude Modulation,
QAM), and the user data symbol is modulated to a radio
frequency by an OFDM operation. The demodulation
process is opposite to this process, and a repeat descrip-
tion thereof is omitted.
[0005] In the OFDM operation, firstly, a serial/parallel
conversion is performed on the user data symbol to form
a plurality of low-rate sub-data streams, and each sub-
data stream occupies a subcarrier. The process for map-
ping each sub-data stream into a corresponding subcar-
rier may be implemented via an Inverse Discrete Fourier

Transformation (IDFT) or Inverse Fast Fourier Transfor-
mation (IFFT) process. Through a Cyclic Prefix (CP) add-
ing process, a CP is added to the time domain signal
after the IDFT or IFFT process as a guard interval. The
intersymbol interference may be reduced greatly or even
eliminated, and the orthogonality between channels may
be guaranteed, so that inter-channel interference may
be reduced greatly.
[0006] At present, the Multimedia Broadcast/Multicast
Service (MBMS) based on the OFDM multicarrier tech-
nology is one of the important services of Long-Time Ev-
olution (LTE). The MBMS service refers to a service in
which the network side broadcasts or multicasts the
same multimedia data to a plurality of receivers in the
network simultaneously. At present, the multimedia data
mainly includes stream services and background servic-
es.
[0007] As described above, in order to reduce the in-
tersymbol interference caused by a multipath delay, a
CP is usually added to a time domain signal after the
IDFT or IFFT process. The longer the CP added is, the
stronger the ability to resist the intersymbol interference
caused by multipath delay will be. However, a too long
CP may also result in a low transmission efficiency.
Therefore, in different OFDM systems, the length of the
CP added may be configured as different values accord-
ing to different applications.
[0008] In the LTE, the CP includes a short CP and a
long CP. The time length of the short CP is about 4.7ms,
i.e., TCP≈4.7ms, and is mainly used in a non-broadcast
service (Unicast). The time length of the long CP is about
16.7ms, i.e., TCP≈16.7ms, and is mainly used in MBMS
or cell with a larger diameter. For cells with smaller di-
ameters, or when the system sends a Unicast service,
the short CP is employed. When the system sends an
MBMS service or when the cell diameter is larger, the
long CP is employed.
[0009] Usually, a system sends the Unicast service
and the MBMS service after a Time Division Multiplexing
(TDM) process is performed; in other words, some sub-
frames are used for delivering the MBMS service and
some sub-frames are used for delivering the Unicast
service.
[0010] Figure 2 is a schematic diagram showing the
state of the TDM process for the Unicast service and
MBMS service in the prior art. In Figure 2, a short CP is
used in Sub-frame 0, Sub-frame 2, Sub-frame 3 and Sub-
frame 6 to deliver Unicast service. Base stations between
cells schedule and send Unicast service data independ-
ently. A long CP is used in Sub-frame 1, Sub-frame 4
and Sub-frame 5 to deliver MBMS service, and each cell
sends the same MBMS service data. A User Equipment
(UE) demodulates the MBMS service data sent by the
system according to corresponding control information.
If the UE lies in the cell edge, a plurality of MBMS service
signals received from a plurality of cells may be merged
through a combining mode, so that the signal-to-noise
ratio and the coverage percentage of the cell edge may
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be improved.
[0011] At present, the mode for performing the TDM
for the MBMS service and the Unicast service includes
a scheduling mode and a designating mode.
[0012] The scheduling mode is performed according
to the Quality of Service (QoS) of the Unicast service
data and MBMS service data. When the QoS require-
ment for the MBMS service data is stricter than that for
the Unicast service data, the MBMS service data will be
scheduled firstly; otherwise, the Unicast service data will
be scheduled first. Because the MBMS service needs to
be sent between a plurality of adjacent cells simultane-
ously, the QoS requirement for the MBMS service be-
tween the cells may be the same. However, the QoS
requirement for the Unicast  service in each cell may
hardly be the same. Therefore, during the TDM process
in the scheduling mode a frequent switching between the
MBMS service sub-frame and the Unicast service sub-
frame will be caused, and the system signaling overhead
will be increased greatly.
[0013] The designating mode refers to that, only the
QoS requirement for the MBMS service will be consid-
ered in the two services; in other words, the system will
designate the sub-frames for delivering the MBMS serv-
ice data according to the delay requirement and rate re-
quirement of the MBMS service. As shown in Figure 2,
the system may designate Sub-frame 1, Sub-frame 4 and
Sub-frame 5 to deliver the MBMS service data according
to the QoS requirement for the MBMS service. Therefore,
it can be seen that the delivery priority of the Unicast
service will be neglected in the designating mode. As a
result, the delay of the Unicast service is increased and
the delay is intolerable for the Unicast service with a strict
delay requirement.

Summary of the Invention

[0014] According to one aspect of the invention, a com-
munication system is provided so that reduce system sig-
naling overhead occupied when transmitting broadcast
service and the non-broadcast service, and reduce trans-
mission delay of the non-broadcast service.
[0015] The communication system includes at least a
service sending device and a user equipment, UE. The
service sending device includes a Time Frequency, TF,
resources reserving unit, and a data multiplexing and de-
livering unit; wherein the TF resources reserving unit is
configured to reserve TF resources for carrying non-
broadcast service data on a sub-frame carrying broad-
cast service data; and the data multiplexing and deliver-
ing unit is configured to multiplex the broadcast service
data and the non-broadcast service data to a broadcast
service data sub-frame with TF resources reserved for
carrying the non-broadcast service data processed by
the TF resource reserving unit, and configured to send
the broadcast service data and the non-broadcast serv-
ice data to the UE. The UE is configured to receive and
demodulate the broadcast service data and the non-

broadcast service data.
[0016] According to the other aspect, a User Equip-
ment (UE) is provided, which includes a receiving unit,
configured to receive service data and control information
from a service sending device, the service data compris-
ing broadcast service data and non-broadcast service
data being multiplexed in a sub-frame for carrying the
broadcast service data; and means for demodulating
broadcast service data and non-broadcast service data
according to the control information.
[0017] Embodiments of the invention provide the fol-
lowing technical solutions.
[0018] A method for multiplexing a broadcast service
channel and a non-broadcast service channel, includes:

reserving TF resources for carrying non-broadcast
service data on a sub-frame for carrying broadcast
service data; and

multiplexing the broadcast service data and the non-
broadcast service data to the sub-frame for carrying
the broadcast service data and sending the broad-
cast service data and the non-broadcast service data
to a UE.

[0019] Preferably, TF resources are reserved on the
sub-frame carrying the broadcast service data for carry-
ing the non-broadcast service data with a high Quality of
Service, QoS, priority higher than a QoS threshold for
the non-broadcast service.
[0020] Preferably, the method further includes setting
a QoS threshold for the non-broadcast service; and
during multiplexing the broadcast service data and the
non-broadcast service data, multiplexing the broadcast
service data and the non-broadcast service data exceed-
ing the QoS threshold of the non-broadcast service to
the sub-frame for carrying the broadcast service data.
[0021] Preferably, the method further includes gener-
ating redundant broadcast service data according to an
amount of remaining TF resources if TF resources re-
main after the non-broadcast  service data exceeding the
QoS threshold of the non-broadcast service are carried
in reserved TF resources; and
during multiplexing the broadcast service data and the
non-broadcast service data, the method further includes
multiplexing the non-broadcast service data exceeding
the QoS threshold of the non-broadcast service and gen-
erated redundant broadcast service data to the reserved
TF resources.
[0022] Preferably, the method further includes:

demodulating, by the UE, the broadcast service data
and the redundant broadcast service data multi-
plexed in the sub-frame for the carrying the broad-
cast service data, respectively; and

combining the broadcast service data and the redun-
dant broadcast service data obtained to obtain the
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broadcast service data with a high signal to interfer-
ence plus noise ratio (SINR).

[0023] Preferably, the redundant broadcast service da-
ta is broadcast service data to be sent repeatedly.
[0024] Preferably, the redundant broadcast service da-
ta is check information of the broadcast service data.
[0025] Preferably, the method further includes per-
forming an interference randomization process on the
non-broadcast service data before multiplexing the non-
broadcast service data to the reserved TF resources of
the broadcast service sub-frame.
[0026] Preferably, performing the interference rand-
omization process on the non-broadcast service data is
implemented by adding a scramble to the non-broadcast
service data for scrambling; and
different service sending devices add different scrambles
to the non-broadcast service data to implement the in-
terference randomization process on the non-broadcast
service data.
[0027] Preferably, the service sending device is Node
B in a mobile communication network.
[0028] Preferably, the interference randomization
process for the non-broadcast service data is implement-
ed by interleaving the non-broadcast service data.
[0029] Preferably, the method further includes per-
forming a cycle shift process on time domain data formed
by multiplexing the broadcast service data and the non-
broadcast service data to the sub-frame for carrying the
broadcast service data.
[0030] Preferably, when the UE lies at the edge of at
least two cells covered by at least two service sending
devices, multiplexing and sending, by each of the service
sending devices, the same non-broadcast service data
in a transmit diversity mode.
[0031] Preferably, the method further includes:

receiving and demodulating, by the UE, the non-
broadcast service data sent from at least two service
sending devices in a diversity receiving mode; and

performing a soft combining process on the non-
broadcast service data sent from at least two service
sending devices to obtain the non-broadcast service
data with a high SINR

[0032] Preferably, the service sending device is Node
B in a mobile communication network.
[0033] Preferably, the broadcast service data and the
non-broadcast service data is multiplexed to the sub-
frame for carrying the broadcast service data in one of
the following modes:

frequency hopping mode;

TDM mode; and

FDM mode.

[0034] Optionally, the network side assigns the sub-
frame for carrying the broadcast service data  regularly.
[0035] Optionally, the broadcast service data is MBMS
data.
[0036] Optionally, the non-broadcast service data in-
cludes control signaling data of Unicast service and serv-
ice data of Unicast service.
[0037] A device for multiplexing a broadcast service
channel and a non-broadcast service channel, includes:

a TF resources reserving unit, adapted to reserve
TF resources for carrying non-broadcast service da-
ta on a sub-frame carrying broadcast service data;
and

a data multiplexing and delivering unit, adapted to
multiplex the broadcast service data and the non-
broadcast service data to a broadcast service data
sub-frame with TF resources reserved for carrying
the non-broadcast service data processed by the TF
resource reserving unit, and send the broadcast
service data and the non-broadcast service data to
UE.

[0038] The invention has the following beneficial ef-
fects.
[0039] In the invention, nonbroadcast (Unicast) service
data is carried by part of the TF resources reserved on
a sub-frame for carrying broadcast service data, then the
broadcast service data and Unicast service data is mul-
tiplexed to the sub-frame for carrying broadcast service
data and sent to UE, and then the UE demodulates the
broadcast service data and Unicast service data multi-
plexed in the sub-frame for carrying broadcast service
data. Therefore, the disadvantages of the prior art, such
as the MBMS service sub-frame and the Unicast service
sub-frame are switched frequently and hence the system
signaling overhead is increased greatly when the broad-
cast service data and Unicast service data is scheduled
based on the relation between the QoS of broadcast serv-
ice and the QoS of Unicast service, may be avoided.
[0040] Additionally, if part of the TF resources reserved
in the MBMS service sub-frame are used  for carrying
Unicast service data of high QoS, the disadvantage of
the prior art, such as the transmission delay of Unicast
service is increased because the QoS of broadcast serv-
ice is considered firstly in the prior art, may be avoided,
and it is favorable to reduce the transmission delay of
Unicast service with a stricter realtime requirement.

Brief Description of the Drawings

[0041]

Figure 1 is a schematic diagram showing the mod-
ulation and demodulation process of a basic OFDM
system in the prior art;
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Figure 2 is a schematic diagram showing a state dur-
ing performing a TDM process for the Unicast service
and MBMS service in the prior art;

Figure 3 is a flow chart of the main principle of the
method for multiplexing a broadcast service channel
and a non-broadcast service channel according to
the invention;

Figure 4 is a schematic diagram showing a process
for multiplexing the MBMS service and the Unicast
service with a strict QoS requirement according to
the method of the invention;

Figure 5 is a state diagram showing the process in
which the Unicast service data with a strict QoS re-
quirement and the MBMS service data is multiplexed
in an MBMS service sub-frame;

Figure 6 is a schematic diagram showing the process
for multiplexing the MBMS service, the Unicast serv-
ice with a strict QoS requirement and the redundant
MBMS service according to the method of the inven-
tion;

Figure 7 is a state diagram showing the process in
which the Unicast service data which is higher than
a preset QoS threshold, the MBMS service data and
the redundant MBMS service data is multiplexed to
an MBMS service sub-frame;

Figure 8 is a schematic diagram showing an embod-
iment in which the MBMS service data and the Uni-
cast service data is multiplexed to an MBMS service
sub-frame based on the principle of the method ac-
cording to invention;

Figure 9 is a schematic diagram showing an embod-
iment in which an interference randomization proc-
ess is performed for the Unicast service data and a
cycle shift process is performed on the multiplexed
time domain data when the MBMS service data and
the Unicast service data is multiplexed according to
the method of the invention;

Figure 10 is a schematic diagram showing the proc-
ess in which Node B transmits the multiplexed data
in a transmit diversity mode when the UE lies at the
edge of two cells covered by two Nodes B based on
the method according to the invention;

Figure 11 is a schematic diagram showing an em-
bodiment in which the MBMS service data, the Uni-
cast service data and the redundant MBMS service
data is multiplexed to an MBMS service sub-frame
based on the method according to the invention; and

Figure 12 is a block diagram showing the main struc-

ture of the device for multiplexing the broadcast serv-
ice channel and the non-broadcast service channel
according to the invention.

Detailed Description of the Embodiments

[0042] The object of embodiments of the invention is
to solve the problem that the system signaling overhead
is increased due to the frequent switching between the
MBMS service sub-frame in a long CP application and
the Unicast service sub-frame in a short CP application
using the conventional scheduling method, and the prob-
lem that the delay is caused in a delay-sensitive Unicast
service using the conventional designating method.
[0043] The main principle and embodiments of the
method for multiplexing the broadcast service channel
and the non-broadcast service channel according to the
invention will now be illustrated  in detail in conjunction
with the drawings.
[0044] Figure 3 is a flow chart of the main principle of
the method for multiplexing a broadcast service channel
and a non-broadcast service channel according to the
invention. The method mainly includes the following
steps.
[0045] Step S10: Part of the Time Frequency (TF) re-
sources are reserved for carrying the nonbroadcast (Uni-
cast) service data on the sub-frame for the carrying
broadcast service data. Herein, the sub-frame for carry-
ing the broadcast service data may be assigned by the
network side periodically. In order to alleviate the trans-
mission delay in the delay-sensitive Unicast service
caused by the conventional designating method, the TF
resources reserved in the sub-frame for carrying the
broadcast service data may carry the Unicast service da-
ta with a higher QoS priority firstly.
[0046] For example, a QoS threshold of a Unicast serv-
ice may be preset.
[0047] Step S20: The broadcast service data and the
Unicast service data is multiplexed to a sub-frame for
carrying broadcast service data and then sent to a UE.
Moreover, in order to alleviate the transmission delay in
the delay-sensitive Unicast service caused by the con-
ventional designating method, during multiplexing the
broadcast service data and Unicast service data, the
broadcast service data and the Unicast service data
which is higher than the set QoS threshold of the Unicast
service is multiplexed to the sub-frame for carrying the
broadcast service data.
[0048] The broadcast service data and Unicast service
data may be multiplexed to the sub-frame for carrying
the broadcast service data in a frequency hopping mode,
or in a FDM mode, or in a TDM mode.
[0049] Step S30: The UE respectively demodulates
the broadcast service data and the Unicast service data
multiplexed in the sub-frame for carrying the broadcast
service data, based on broadcast service control infor-
mation and Unicast service control information (the con-
trol information is the information received from a control
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channel).
[0050] Preferably, the above broadcast service data
may be the MBMS service data which are often used in
3G networks, and the above Unicast service data may
be, but not limited to, the control signaling data and the
service data in the Unicast service. For example, a de-
tailed description will now be given by taking the MBMS
service as the broadcast service. The broadcast service
mentioned in the embodiments of the invention may also
be other broadcast service. The implement of the broad-
cast service is the same as that of the MBMS service and
repeat descriptions thereof are omitted.
[0051] Figure 4 is a schematic diagram showing a proc-
ess for multiplexing the MBMS service and the Unicast
service with a strict QoS requirement according to the
method of the invention. Specifically, when a cell sched-
ules an MBMS service sub-frame (the MBMS service
sub-frame may be assigned by the network side regularly
according to a certain time rule), the system will reserve
part of the TF resources for delivering Unicast service
data with a stricter delay requirement. In the Sub-frame,
the multiplexing of MBMS service data and Unicast serv-
ice data may be implemented in a frequency hopping
mode, TDM mode or FDM mode. The main implemen-
tation is as follows.

1. Node B performs a constellation mapping on
MBMS service data after channel coding, puts the
mapped complex signal on a subcarrier appointed
by the system, and reserves a part of the subcarriers
for scheduling Unicast service data according to con-
figurations (the system will be preconfigured to in-
form Node B which subcarriers are allowed to keep
TF resources).

2. Node B schedules the Unicast service data with
a strict QoS requirement.

3. Node B performs the channel coding on scheduled
Unicast service data, performs the constellation
mapping, and puts the mapped complex signal on
the reserved subcarrier.

4. The Unicast service data with a strict QoS require-
ment and the MBMS service data is multiplexed; then
multiplexed data is transmitted via Node B after sev-
eral processes, such as IFFT transformation and CP
addition in accordance with the OFDM process of
the prior art  shown in Figure 1. Figure 5 is a state
diagram showing the process for multiplexing the
Unicast service data with a strict QoS requirement
and the MBMS service data in an MBMS service
sub-frame.

5. After UE receives the signal, the UE demodulates
the MBMS service data and Unicast service data
multiplexed in the MBMS service sub-frame accord-
ing to the MBMS service control information and Uni-

cast service control information respectively.

[0052] In S20, another situation may also exist, i.e. TF
resources still remain after Unicast service data exceed-
ing the QoS threshold of Unicast service are carried in
the TF resources reserved in the MBMS service sub-
frame. At this point, the system may generate redundant
broadcast service data corresponding to the amount of
the remaining TF resources.
[0053] Subsequently, during the multiplexing the
broadcast service data and Unicast service data, the Uni-
cast service data exceeding the QoS threshold of Unicast
service and the redundant broadcast service data need
to be multiplexed to the TF resources reserved in the
MBMS service sub-frame.
[0054] Thus, when the UE receives the signal, the UE
needs to demodulate the broadcast service data and the
redundant broadcast service data multiplexed in the sub-
frame for carrying the broadcast service data according
to the broadcast service control information, and merge
the broadcast service data and the redundant broadcast
service data obtained, so as to obtain the broadcast serv-
ice data with a high SINR
[0055] The system may take part of the broadcast serv-
ice data to be sent repeatedly as the redundant broadcast
service data according to the amount of the remaining
TF resources, and may take the check information of the
broadcast service data as the redundant broadcast serv-
ice data.
[0056] Figure 6 is a schematic diagram showing the
process for multiplexing the MBMS service, the Unicast
service with a strict QoS requirement and the redundant
MBMS service in  accordance with the method of the
invention. Because in the MBMS service sub-frame, re-
served TF resources are only used for delivering Unicast
service data with a strict delay requirement. In other
words, in the above solution shown in Figure 4, a QoS
threshold of Unicast service is set and only Unicast serv-
ice data exceeding the threshold are scheduled. Moreo-
ver, Unicast service situations in different cells are differ-
ent, in other words, some cells may have a Unicast serv-
ice exceeding the threshold, while some cells may not
have the Unicast service exceeding the threshold, and
additionally, the TF resources reserved in the MBMS
service sub-frame may not be fully occupied even if the
Unicast service exceeding the threshold exists. There-
fore, TF resources which are not occupied may be used
for delivering redundant information of MBMS service da-
ta (including repeated MBMS service data and check bit
information of MBMS service data). A UE pertaining to
the cell may receive and demodulate the MBMS service
data and the redundant MBMS service data, and merge
the MBMS service data and the redundant MBMS service
data, so that the SINR of the MBMS service is improved.
The implementation of the above process is as follows.

10. Node B performs a constellation mapping on the
MBMS service data after the channel coding, puts a
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mapped complex signal on a subcarrier appointed
by the system, and reserves part of the subcarriers
for scheduling the Unicast service data.

20. Node B only schedules the Unicast service data
exceeding the QoS threshold preset.

30. Node B performs the channel coding on a sched-
uled Unicast service data, performs the constellation
mapping, and puts a mapped complex signal on a
reserved subcarrier.

40. When the system determines that part of the re-
served TF resources remain, the system generates
redundant MBMS service data information corre-
sponding to the amount of the remaining TF resourc-
es.

50. Node B performs the constellation mapping on
the redundant MBMS service data information, and
puts a mapped complex signal on a remaining sub-
carrier.

60. Node B multiplexes the Unicast service data ex-
ceeding a preset QoS threshold, the MBMS service
data and the redundant MBMS service data to the
MBMS service sub-frame.

[0057] Figure 7 is a state diagram showing the process
for multiplexing the Unicast service data exceeding the
preset QoS threshold, the MBMS service data and the
redundant MBMS service data to an MBMS service sub-
frame. As shown in Figure 7, redundant MBMS (R-
MBMS) service data is multiplexed in Sub-framel and
Sub-frame5, and no R-MBMS data is multiplexed in Sub-
frame4.
[0058] Then multiplexed data is transmitted via Node
B after several processes, such as IFFT transformation
and CP addition in accordance with the OFDM process
of the prior art shown in Figure 1.

70. After a UE receives the signal, the UE demodu-
lates the MBMS service data, the Unicast service
data and the redundant MBMS service data multi-
plexed in the MBMS service sub-frame respectively,
according to the MBMS control information and Uni-
cast control information received and demodulated
on a control channel.

80. The UE merges the MBMS service data and the
redundant MBMS service data demodulated, and fi-
nally generates the MBMS service data information
with a high SINR.

[0059] Embodiments of the invention will be described
as follows.

Embodiment 1

[0060] Figure 8 is a schematic diagram showing a proc-
ess for multiplexing the MBMS service data and the Uni-
cast service data to an MBMS service sub-frame accord-
ing to an embodiment of the invention. In this embodi-
ment, the MBMS service data and the Unicast service
data is multiplexed in the long CP application. The net-
work system environment in this embodiment includes
three entities: a UE, a Node B and an upper layer. Node
B is adapted to schedule services. The upper layer refers
to a functional entity above Node B (such as RNC and
switching-side device). The specific implementation
process is as follows.

a1. The upper layer sends a service state query re-
quest command to Node B. The service state query
request command is used for instructing Node B to
query the service situation of Node B including QoS
of each service, cell load and so on.
a2. Node B queries and records the service state of
Node B, and sends a service state query response
to the upper layer.
a3. The upper layer arranges the MBMS service sub-
frame according to the service situation of Node B
and QoS of the MBMS service, and then the upper
layer sends a designated MBMS service sub-frame
command to Node B and delivers the MBMS service
data to Node B at the same time.
a4. Node B modulates the MBMS service data on
the designated MBMS service sub-frame, puts the
modulated MBMS service data to the subcarrier set
by the system, and reserves part of the TF resources
on the subcarrier.
a5. The UE reports a Channel Quality Indicator
(CQI). This report process is a periodic process and
may take place at any moment between a1 and a4.
a6. Node B schedules and modulates the Unicast
service data according to the CQI reported by the
UE and the QoS requirement for the Unicast service
data of a user, and then puts the Unicast service
data to the reserved TF resources on the subcarrier.
a7. Node B performs the OFDM transformation proc-
esses shown in Figure 1, such as IFFT process and
the parallel/serial transformation, on the frequency
domain data formed after the MBMS service data
and the Unicast service data is multiplexed to the
MBMS service sub-frame.
a8. Node B sends the multiplexed frequency domain
data to the UE in the current cell.
a9. The UE demodulates the MBMS service data
and the Unicast service data sent to the  UE in the
received signal respectively, according to the MBMS
service control information and the Unicast service
control information received from a control channel.
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Embodiment 2

[0061] Figure 9 is a schematic diagram showing the
embodiment in which an interference randomization
process is performed on the Unicast service data and a
cycle shift process is performed on the multiplexed time
domain data when the MBMS service data and the Uni-
cast service data is multiplexed according to the method
of the invention. Based on the OFDM multicarrier tech-
nology, frequency selective diversity gain needs to be
obtained between different Nodes B via the cycle shift
process. Usually, MBMS service data sent from different
Nodes B are the same. Hence, when Node B sends the
MBMS service data, the cycle shift process may be per-
formed to improve the frequency selective gain. Addition-
ally, because the Unicast service data is scheduled on
the reserved TF resources in the MBMS service sub-
frame, the interference between neighboring cells is likely
to occur. Therefore, it is necessary to scramble the Uni-
cast service data via an interference randomization proc-
ess, and the interference randomization process is im-
plemented by adding a scramble in the Unicast service
data to generate interference, and the interference ran-
domization process may be implemented in different in-
terleaving modes. The specific implementation is as fol-
lows.

b1. The upper layer sends a service state query re-
quest command to Node B, and the service state
query request command is used for instructing Node
B to query the service situation of Node B including
QoS of each service, cell load and so on.
b2. Node B queries and records the service state,
and sends a service state query response to the up-
per layer.
b3. The upper layer arranges an MBMS service sub-
frame according to the service situation of Node B
and the QoS of MBMS service, and then the upper
layer sends a designated MBMS service sub-frame
command to Node B, and delivers the MBMS service
data to Node B at the  same time.
b4. Node B modulates the MBMS service data on
the designated MBMS service sub-frame, puts the
modulated MBMS service data to the subcarrier set
by the system, and reserves part of the TF resources
on the subcarrier.
b5. The UE reports the CQI of the reserved channel.
This report process is a periodic process and may
take place at any moment between steps b1 to b4.
b6. Node B schedules and modulates the Unicast
service data according to the CQI reported by the
UE and the QoS requirement for the Unicast service
data of a user.
b7. The Node B performs an interference randomi-
zation process on the modulated Unicast service da-
ta to lower the interference between neighboring
cells. For example, a scramble is added to the Uni-
cast service data to perform the scrambling process

and the Unicast service data after the scrambling
process are mapped to the reserved TF resources
on the subcarrier. In order to achieve a better inter-
ference randomization effect, different scramble se-
quences are used for different Nodes B to perform
the scrambling process on the Unicast service data
to be sent.
b8. The Node B performs the IFFT transformation
process on the frequency domain data formed after
the MBMS service data and Unicast service data is
multiplexed to the MBMS service sub-frame, and
performs the cycle shift process on the time domain
data after the IFFT transformation process. The off-
set in the cycle shift process is designated by the
upper layer. Finally, the OFDM transformation proc-
esses shown in Figure 1, such as the parallel/serial
transformation, are performed on the multiplexed
time domain data.
b9. Node B sends the data after the multiplexing
process to the UE in current cell.
b10. The UE demodulates the MBMS service data
and the Unicast service data sent to the UE in the
received signal respectively, according to the MBMS
service control information and Unicast service con-
trol information received from a control channel.

Embodiment 3

[0062] When the UE lies at the edge of at least two
cells covered by at least two Nodes B, the receiving signal
power of the UE is low while the interference is increased,
so that the SINR of the signal is too low. Thus, in order
to solve the problem that the SNIR of the Unicast service
data is too low when the UE lies at the edge of at least
two cells, at least two Nodes B may be employed to per-
form the transmit diversity. In other words, when the UE
lies at the edge of at least two cells covered by at least
two Nodes B, the at least two Nodes B will send the same
Unicast service data, and the same coding mode and
interleaving mode are employed. Because the at least
two Nodes B send the same Unicast service data, the
problem of the interference between neighboring cells
no longer exists, and the scramble sequence employed
between Nodes B needs to be the same, or no scrambling
process is performed. At the same time, the UE at the
receiving-side needs to receive the signals sent from
Nodes B in a diversity receiving mode and demodulate
the Unicast service data in the signals sent from Nodes
B in a soft combining mode.
[0063] Figure 10 is a schematic diagram showing the
process in which Node B transmits the multiplexed data
in the transmit diversity mode when the UE lies at the
edge of two cells covered by two Nodes B, according to
the method of the invention. The specific implementation
is as follows.

c1. The upper layer sends a service state query re-
quest command to Node B1. The service state query
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request command issued is used for instructing
Node B1 to query the service situation, including the
QoS of the service and the cell load.
c2. Node B1 queries and records the service state,
and sends a service state query response to the up-
per layer.
c3. The upper layer arranges the MBMS service sub-
frame according to the service situation of each Node
B and the QoS of the MBMS service, then the upper
layer sends a designated MBMS service sub-frame
command to Node B1, and delivers the MBMS serv-
ice  data to Node B1.
c4. Node B1 modulates the MBMS service data on
the designated MBMS service sub-frame, puts the
modulated MBMS service data to a subcarrier set
by the system, and reserves part of the TF resources
on the subcarrier.
c5. After the same processes as shown from c1 to
c3 are performed on Node B2, Node B2 modulates
the MBMS service data on the designated MBMS
service sub-frame, puts the modulated MBMS serv-
ice data to a subcarrier set by the system, and re-
serves part of the TF resources on the subcarrier.
c6. The UE reports the CQI of the reserved channel
to Node B1 (if the UE knows which channel is the
reserved channel, the UE directly reports the CQI of
the reserved channel; otherwise, the UE reports the
CQI of all the channels).This report process is a pe-
riodic process and may take place at any moment
between c1 to c4.
c7. Node B1 schedules and modulates the Unicast
service data according to the CQI reported by the
UE and the QoS requirement for the Unicast service
data of a user.
c8. Scheduling information of the Unicast service da-
ta is interacted between Node B1 and Node B2. If
Node B1 schedules the Unicast service data of a UE
at the edge of the cell, the following processes will
be performed.
c9. Node B2 modulates the Unicast service data of
the UE, performs the constellation mapping, and
puts the mapped complex signal to a subcarrier set
by the system.
c10. Node B1 modulates the Unicast service data of
the UE, performs the constellation mapping, and
puts the mapped complex signal to a subcarrier set
by the system. The coding mode employed at c10
is the same as the coding mode employed when
Node B2 processes the Unicast service data.
c11. Node B2 performs an IFFT transformation proc-
ess on the frequency domain data formed after the
MBMS service data and the Unicast service data is
multiplexed to the MBMS service sub-frame, and
performs a cycle shift process on the time domain
data after the IFFT transformation process. The off-
set employed in the cycle shift process is designated
by the upper layer. Finally, the OFDM transformation
processes shown in the Figure 1, such as parallel/

serial transformation, are performed on the multi-
plexed time domain data.
c12. Node B1 performs the IFFT transformation
process on the frequency domain data formed after
the MBMS service data and Unicast service data is
multiplexed to the MBMS service sub-frame, and
performs the cycle shift process on the time domain
data after the IFFT transformation process. The off-
set employed in the cycle shift process is designated
by the upper layer. Finally, the OFDM transformation
processes shown in Figure 1, such as parallel/serial
transformation, are performed on the multiplexed
time domain data.
c13. Node B2 sends the multiplexed data to a UE at
the edge of the cell.
c14. Node B1 sends the multiplexed data to the UE
at the edge of the cell.
c15. The UE demodulates the MBMS service data
and the Unicast service data sent to the UE in the
signals sent from Node B1 and Node B2 in the soft
combining mode, according to the MBMS service
control information and the Unicast service control
information received from the control channel.

Embodiment 4

[0064] Figure 11 is a schematic diagram showing the
process in which the MBMS service data, the Unicast
service data and the redundant MBMS service data is
multiplexed to an MBMS service sub-frame, according
to the method of invention. In this embodiment, the
MBMS service data, the Unicast service data and the
redundant MBMS service data is multiplexed with a long
CP application. The network system environment in this
embodiment includes three entities: UE, Node B and an
upper layer. Node B is adapted to schedule services. The
upper layer refers to a  functional entity above Node B
(such as RNC and switching-side device). The specific
implementation process is as follows.

d1. The upper layer sends a service state query re-
quest command to Node B. The service state query
request command is used for instructing Node B to
query the service situation of Node B including QoS
of each service, cell load and so on.
d2. Node B queries and records the service state of
Node B, and sends a service state query response
to the upper layer.
d3. The upper layer arranges the MBMS service sub-
frame according to the service situation of Node B
and QoS of the MBMS service, then the upper layer
sends a designated MBMS service sub-frame com-
mand to Node B and delivers the MBMS service data
to Node B at the same time.
d4. Node B modulates the MBMS service data on
the designated MBMS service sub-frame, puts the
modulated MBMS service data to the subcarrier set
by the system, and reserves part of the TF resources
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on the subcarrier.
d5. The UE reports the CQI. This report process is
a periodic process and may take place at any mo-
ment between a1 and a4.
d6. Node B schedules and modulates the Unicast
service data higher than a preset threshold accord-
ing to the CQI reported by the UE and the QoS re-
quirement for the Unicast service data of a user, and
then puts the Unicast service data to the reserved
TF resources on the subcarrier.
d7. Node B checks whether the TF resources re-
served in the MBMS service sub-frame remain, and
generates redundant check information of the
MBMS service data corresponding to the amount of
the remaining TF resources, and then puts the re-
dundant check information to the remaining TF re-
sources.
d8. Node B performs the OFDM transformation proc-
esses shown in Figure 1, such as IFFT process and
the parallel/serial transformation, on the frequency
domain data formed after the MBMS service data,
the Unicast service data and the redundant check
information are multiplexed to the MBMS service
sub-frame.
d9. Node B sends the multiplexed frequency domain
data to the UE in current cell.
d10. The UE demodulates the MBMS service data,
the Unicast service data sent to the UE, and the re-
dundant check information of the MBMS service data
in the received signal respectively, according to the
MBMS service control information and the Unicast
service control information received from the control
channel.
d11. The UE merges the demodulated MBMS serv-
ice data and the redundant check information of
MBMS service data, and calculates MBMS service
data with a higher SINR.

[0065] As stated above, according to the embodiments
of the invention, it can be seen that: through the method
of the invention, the disadvantage that the system sign-
aling overhead is increased due to the frequent switching
between the MBMS service sub-frame with a long CP
and the Unicast service sub-frame with a short CP may
be released, and the problem that the transmission delay
is cased in the delay-sensitive Unicast service data may
be solved, so that the reliability for receiving the MBMS
service data and Unicast service data by the UE may be
improved. Meanwhile, when the UE lies at the edge of
cells, the SINR at the edge of cell may be improved
through using the transmit diversity mode for a plurality
of Nodes B.
[0066] Corresponding to the method of the invention,
a device for multiplexing a broadcast service channel and
a non-broadcast service channel is further provided here-
in. Figure 12 is a block diagram showing the structure of
the device for multiplexing the broadcast service channel
and the non-broadcast service channel according to the

invention. The device includes TF resource reserving unit
100 and data multiplexing and delivering unit 200. The
function of each unit is described as follows.
[0067] TF resource reserving unit 100 is adapted to
reserve TF resources for carrying non-broadcast service
data on a sub-frame carrying broadcast service data.
[0068] Data multiplexing and delivering unit 200 is
adapted to multiplex the broadcast service data and the
non-broadcast service data to the broadcast service data
sub-frame with TF resources reserved for carrying non-
broadcast service data after being processed by TF re-
source reserving unit 100, and send the broadcast serv-
ice data and the non-broadcast service data to a UE.
[0069] Moreover, the detailed implementation of the
device according to the invention is similar to that of the
method according to the invention, and repeat descrip-
tions thereof are omitted.
[0070] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the spe-
cific details and representative embodiments shown and
described herein. Accordingly, various modifications and
variations may be made without departing from the scope
of the invention as defined by the appended claims.

Claims

1. A communication system, comprising at least a serv-
ice sending device and a user equipment, UE, char-
acterized in that
the service sending device comprises a Time Fre-
quency, TF, resources reserving unit, and a data
multiplexing and delivering unit; wherein
the TF resources reserving unit is configured to re-
serve TF resources for carrying non-broadcast serv-
ice data on a sub-frame carrying broadcast service
data;
the data multiplexing and delivering unit is configured
to multiplex the broadcast service data and the non-
broadcast service data to a broadcast service data
sub-frame with TF resources reserved for carrying
the non-broadcast service data processed by the TF
resource reserving unit; and configured to send the
broadcast service data and the non-broadcast serv-
ice data to the UE; and
the UE is configured to receive and demodulate the
broadcast service data and the non-broadcast serv-
ice data.

2. The communication system according to claim 1,
wherein the TF resource reserving unit is further con-
figured to reserve TF resources on the sub-frame
carrying the broadcast service data for carrying the
non-broadcast service data with a Quality of Service,
QoS, priority higher than a QoS threshold for the
non-broadcast service.
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3. The communication system according to claim 1 or
claim 2, wherein the service sending device further
comprises means for generating redundant broad-
cast service data in accordance with an amount of
remaining TF resources if there is TF resources re-
main after the non-broadcast service data exceeding
the QoS threshold of the non-broadcast service are
carried in reserved TF resources; and
the data multiplexing and delivering unit further con-
figured to multiplex the non-broadcast service data
exceeding the QoS threshold of the non-broadcast
service and generated redundant broadcast service
data to the reserved TF resources.

4. The communication system according to claim 3,
wherein the UE is further configured to demodulate
the broadcast service data and the redundant broad-
cast service data  multiplexed in the sub-frame for
the carrying the broadcast service data, respectively;
and configured to merge the broadcast service data
and the redundant broadcast service data obtained.

5. The communication system according to claim 4,
wherein the redundant broadcast service data is
broadcast service data to be sent repeatedly or
check information of the broadcast service data.

6. The communication system according to claim 1 or
claim 2, wherein the service sending device further
comprises means for performing an interference ran-
domization process on the non-broadcast service
data before multiplexing the non-broadcast service
data to the reserved TF resources of the broadcast
service sub-frame.

7. The communication system according to claim 1 or
claim 2, wherein when the UE lies at the edge of at
least two cells covered by at least two service send-
ing devices, multiplexing and sending, by each of
the service sending devices, the same non-broad-
cast service data in a transmit diversity mode.

8. The communication system according to claim 1 or
claim 2, wherein the data multiplexing and delivering
unit is further configured to multiplex the broadcast
service data and the non-broadcast service data to
the sub-frame for carrying the broadcast service data
in one of the following modes:

frequency hopping mode;
Time-division multiplexing, TDM, mode; and
Frequency-division multiplexing, FDM, mode.

9. The communication system according to claim 1 or
claim 2 , further comprising, means for assigning the
sub-frame for carrying the broadcast service data
regularly.

10. The communication system according to claim 1 or
claim 2, wherein the broadcast service data is Mul-
timedia Broadcast/Multicast Service, MBMS, data.

11. The communication system according to claim 1 or
claim 2, wherein the non-broadcast service data
comprises at least one of control signaling data of
Unicast service and service data of Unicast service.

12. A User Equipment, UE, comprising:

a receiving unit, configured to receive service
data and control information from a service
sending device, the service data comprising
broadcast service data and non-broadcast serv-
ice data being multiplexed in a sub-frame for car-
rying the broadcast service data; and
means for demodulating broadcast service data
and non-broadcast service data according to the
control information.

13. The UE according to claim 12, wherein the non-
broadcast service data has a Quality of Service,
QoS, priority higher than a QoS threshold for the
non-broadcast service.

14. The UE according to claim 12, wherein the receiving
unit is further configured to receive broadcast service
redundant data multiplexed in the sub-frame for car-
rying the broadcast service data, and the UE further
comprises means for merging the broadcast service
data and the broadcast redundant data.

15. The UE according to claim 12, wherein the receiving
unit is further configured to receive non-broadcast
service data sent from at least two service sending
devices in a diversity receiving mode; and the UE
further comprises means for performing a soft com-
bining procedure on the non-broadcast service data
sent from at least two service sending devices.

Patentansprüche

1. Kommunikationssystem, das wenigstens eine
Dienstsendevorrichtung und ein Anwendergerät,
UE, umfasst, dadurch gekennzeichnet, dass
die Dienstsendevorrichtung eine Zeit-Frequenz-Be-
triebsmittel-Reservierungseinheit, TF-Betriebsmit-
tel-Reservierungseinheit, und eine Datenmultiple-
xierungs- und -übermittlungseinheit umfasst, wobei
die TF-Betriebsmittel-Reservierungseinheit konfigu-
riert ist, TF-Betriebsmittel zum Führen von Nicht-
rundsendedienstdaten in einem Unterrahmen, der
Rundsendedienstdaten führt, zu reservieren;
die Datenmultiplexierungs- und -übermittlungsein-
heit konfiguriert ist, die Rundsendedienstdaten und
die Nichtrundsendedienstdaten zu einem Rundsen-
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dedienstdaten-Unterrahmen mit TF-Betriebsmitteln,
die zum Führen der durch die TF-Betriebsmittel-Re-
servierungseinheit verarbeiteten Nichtrundsende-
dienstdaten reserviert sind, zu multiplexieren, und
konfiguriert ist, die Rundsendedienstdaten und die
Nichtrundsendedienstdaten an das UE zu senden;
und das UE konfiguriert ist, die Rundsendedienst-
daten und die Nichtrundsendedienstdaten zu emp-
fangen und zu demodulieren.

2. Kommunikationssystem nach Anspruch 1, wobei die
TF-Betriebsmittel-Reservierungseinheit ferner kon-
figuriert ist, TF-Betriebsmittel in dem Unterrahmen,
der die Rundsendedienstdaten führt, zum Führen
der Nichtrundsendedienstdaten mit einer Dienst-
qualitäts-Priorität, QoS-Priorität, die höher als ein
QoS-Schwellenwert für den Nichtrundsendedienst
ist, zu reservieren.

3. Kommunikationssystem nach Anspruch 1 oder An-
spruch 2, wobei die Dienstsendevorrichtung ferner
Mittel zum Erzeugen redundanter Rundsende-
dienstdaten in Übereinstimmung mit einer Menge
der verbleibenden TF-Betriebsmittel umfasst, falls
es TF-Betriebsmittelreste gibt, nachdem die Nicht-
rundsendedienstdaten, die den QoS-Schwellenwert
des Nichtrundsendedienstes übersteigen, in den re-
servierten TF-Betriebsmitteln geführt werden; und
die Datenmultiplexierungs- und -übermittlungsein-
heit ferner konfiguriert ist, die Nichtrundsendedienst-
daten, die den QoS-Schwellenwert des Nichtrund-
sendedienstes übersteigen, und die erzeugten red-
undanten Rundsendedienstdaten zu den reservier-
ten TF-Betriebsmitteln zu multiplexieren.

4. Kommunikationssystem nach Anspruch 3, wobei
das UE ferner konfiguriert ist, die Rundsendedienst-
daten und die redundanten Rundsendedienstdaten,
die jeweils in dem Unterrahmen zum Führen der
Rundsendedienstdaten multiplexiert sind, zu demo-
dulieren, und konfiguriert ist, die erhaltenen Rund-
sendedienstdaten und die erhaltenen redundanten
Rundsendedienstdaten zu verschmelzen.

5. Kommunikationssystem nach Anspruch 4, wobei die
redundanten Rundsendedienstdaten wiederholt zu
sendende Rundsendedienstdaten oder Prüfinfor-
mationen der Rundsendedienstdaten sind.

6. Kommunikationssystem nach Anspruch 1 oder An-
spruch 2, wobei die Dienstsendevorrichtung ferner
Mittel zum Ausführen eines Interferenzen-Randomi-
sierungs-Prozesses an den Nichtrundsendedienst-
daten vor dem Multiplexieren der Nichtrundsende-
dienstdaten zu den reservierten TF-Betriebsmitteln
des Rundsendedienst-Unterrahmens umfasst.

7. Kommunikationssystem nach Anspruch 1 oder An-

spruch 2, wobei, falls das UE am Rand von wenig-
stens zwei Zellen liegt, die durch wenigstens zwei
Dienstsendevorrichtungen abgedeckt sind, Multiple-
xieren und Senden durch jede der Dienstsendevor-
richtungen der gleichen Nichtrundsendedienstdaten
in einer Sende-Diversity-Betriebsart.

8. Kommunikationssystem nach Anspruch 1 oder An-
spruch 2, wobei die Datenmultiplexierungs- und
-übermittlungseinheit ferner konfiguriert ist, die
Rundsendedienstdaten und die Nichtrundsende-
dienstdaten zu dem Unterrahmen zum Führen der
Rundsendedienstdaten in einer der folgenden Be-
triebsarten zu multiplexieren:

Frequenzsprung-Betriebsart;
Zeitmultiplex-Betriebsart, TDM-Betriebsart; und
Frequenzmultiplex-Betriebsart, FDM-Betriebs-
art.

9. Kommunikationssystem nach Anspruch 1 oder An-
spruch 2, die ferner Mittel zum regelmäßigen Zuwei-
sen des Unterrahmens zum Führen der Rundsen-
dedienstdaten umfasst.

10. Kommunikationssystem nach Anspruch 1 oder An-
spruch 2, wobei die Rundsendedienstdaten Multi-
media-Rundsende-/Multicast-Dienstdaten, MBMS-
Daten, sind.

11. Kommunikationssystem nach Anspruch 1 oder An-
spruch 2, wobei die Nichtrundsendedienstdaten die
Steuersignalisierungsdaten des Unicast-Dienstes
und/oder die Dienstdaten des Unicast-Dienstes um-
fassen.

12. Anwendergerät, UE, das Folgendes umfasst:

eine Empfangseinheit, die konfiguriert ist,
Dienstdaten und Steuerinformationen von einer
Dienstsendevorrichtung zu empfangen, wobei
die Dienstdaten Rundsendedienstdaten und
Nichtrundsendedienstdaten umfassen, die in ei-
nem Unterrahmen zum Führen der Rundsende-
dienstdaten multiplexiert sind; und
Mittel zum Demodulieren der Rundsendedienst-
daten und der Nichtrundsendedienstdaten in
Übereinstimmung mit den Steuerinformationen.

13. UE nach Anspruch 12, wobei die Nichtrundsende-
dienstdaten eine Dienstqualitäts-Priorität, QoS-Prio-
rität, die höher als ein QoS-Schwellenwert für den
Nichtrundsendedienst ist, besitzen.

14. UE nach Anspruch 12, wobei die Empfangseinheit
ferner konfiguriert ist, die redundanten Rundsende-
dienstdaten zu empfangen, die in dem Unterrahmen
zum Führen der Rundsendedienstdaten multiple-
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xiert sind, und das UE ferner Mittel zum Verschmel-
zen der Rundsendedienstdaten und der redundan-
ten Rundsendedaten umfasst.

15. UE nach Anspruch 12, wobei die Empfangseinheit
ferner konfiguriert ist, die von wenigstens zwei
Dienstsendevorrichtungen gesendeten Nichtrund-
sendedienstdaten in einer Diversity-Empfangsbe-
triebsart zu empfangen; und wobei das UE ferner
Mittel zum Ausführen einer Soft-Kombinationspro-
zedur an den von wenigstens zwei Dienstsendevor-
richtungen gesendeten Nichtrundsendedienstdaten
umfasst.

Revendications

1. Système de communication, comprenant au moins
un dispositif d’envoi de service et un équipement
d’utilisateur, UE, caractérisé en ce que :

le dispositif d’envoi de service comprend une
unité de réservation de ressources de fréquence
temporelle, TF, et une unité de livraison et de
multiplexage de données ;
dans lequel
l’unité de réservation de ressources de TF est
configurée pour réserver des ressources de TF
pour acheminer des données de service de non-
diffusion sur une sous-trame acheminant des
données de service de diffusion ;
l’unité de livraison et de multiplexage de don-
nées est configurée pour multiplexer les don-
nées de service de diffusion et les données de
service de non-diffusion en une sous-trame de
données de service de diffusion avec des res-
sources de TF réservées pour acheminer les
données de service de non-diffusion traitées par
l’unité de réservation de ressources de TF, et
configurée pour envoyer les données de service
de diffusion et
les données de service de non-diffusion à l’UE ;
et
l’UE est configuré pour recevoir et démoduler
les données de service de diffusion et
les données de service de non-diffusion.

2. Système de communication selon la revendication
1, dans laquelle l’unité de réservation de ressources
de TF est en outre configurée pour réserver des res-
sources de TF sur la sous-trame acheminant les
données de service de diffusion pour acheminer les
données de service de non-diffusion avec une prio-
rité de qualité de service, QoS, supérieure à un seuil
de QoS pour le service de non-diffusion.

3. Système de communication selon la revendication
1 ou la revendication 2, dans laquelle le dispositif

d’envoi de service comprend en outre un moyen pour
générer des données de service de diffusion redon-
dantes conformément à une quantité de ressources
de TF restantes, s’il reste des ressources de TF
après que les données de service de non-diffusion
dépassant le seuil de QoS du service de non diffu-
sion ont été acheminées dans les ressources de TF
réservées ; et
l’unité de livraison et de multiplexage de données
est en outre configurée pour multiplexer les données
de service de non-diffusion dépassant le seuil de
QoS du service de non-diffusion et des données de
service de diffusion redondantes générées en les
ressources de TF réservées.

4. Système de communication selon la revendication
3, dans laquelle l’UE est en outre configuré pour dé-
moduler les données de service de diffusion et les
données de service de diffusion redondantes multi-
plexées dans la sous-trame pour l’acheminement
des données de service de diffusion,
respectivement ; et configuré pour fusionner les don-
nées de service de diffusion et les données de ser-
vice de diffusion redondantes obtenues.

5. Système de communication selon la revendication
4, dans laquelle les données de service de diffusion
redondantes sont des données de service de diffu-
sion devant être envoyées de manière répétitive ou
des informations de vérification des données de ser-
vice de diffusion.

6. Système de communication selon la revendication
1 ou la revendication 2, dans laquelle le dispositif
d’envoi de service comprend en outre un moyen pour
exécuter un processus de répartition aléatoire des
interférences sur les données de service de non-
diffusion avant le multiplexage des données de ser-
vice de non-diffusion en les ressources de TF réser-
vées de la sous-trame du service de diffusion.

7. Système de communication selon la revendication
1 ou la revendication 2, dans laquelle, lorsque l’UE
se situe au bord d’au moins deux cellules couvertes
par au moins deux dispositifs d’envoi de service, le
multiplexage et l’envoi par chacun des dispositifs
d’envoi de service des mêmes données de service
de non-diffusion dans un mode d’émission en diver-
sité.

8. Système de communication selon la revendication
1 ou la revendication 2, dans laquelle l’unité de li-
vraison et de multiplexage de données est en outre
configurée pour multiplexer les données de service
de diffusion et les données de service de non-diffu-
sion en la sous-trame pour acheminer les données
de service de diffusion selon un des modes
suivants ;
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un mode à saut de fréquence ;
un mode à multiplexage temporel, TDM ; et
un mode à multiplexage en fréquence, FDM.

9. Système de communication selon la revendication
1 ou la revendication 2, comprenant en outre un
moyen pour assigner la sous-trame pour acheminer
les données de service de diffusion de manière ré-
gulière.

10. Système de communication selon la revendication
1 ou la revendication 2, dans laquelle les données
de service de diffusion sont des données de service
de multidiffusion/diffusion multimédia, MBMS.

11. Système de communication selon la revendication
1 ou la revendication 2, dans laquelle les données
de service de non-diffusion comprennent au moins
une des données parmi des données de signalisa-
tion de contrôle de service unicast et des données
de service de service unicast.

12. Équipement d’utilisateur, UE, comprenant :

une unité de réception, configurée pour recevoir
des données de service et des informations de
contrôle depuis un dispositif d’envoi de service,
les données de service comprenant des don-
nées de service de diffusion et des données de
service de non-diffusion étant multiplexées dans
une sous-trame pour acheminer les données de
service de diffusion ; et
un moyen pour démoduler des données de ser-
vice de diffusion et des données de service de
non-diffusion selon les informations de contrôle.

13. UE selon la revendication 12, dans lequel les don-
nées de service de non-diffusion ont une priorité de
qualité de service, QoS, supérieure à un seuil de
QoS pour le service de non-diffusion.

14. UE selon la revendication 12, dans lequel l’unité de
réception est en outre configurée pour recevoir des
données de service de diffusion redondantes multi-
plexées dans la sous-trame pour acheminer les don-
nées de service de diffusion, et l’UE comprend en
outre un moyen pour fusionner les données de ser-
vice de diffusion et les données redondantes de dif-
fusion.

15. UE selon la revendication 12, dans laquelle l’unité
de réception est en outre configurée pour recevoir
des données de service de non-diffusion envoyées
depuis au moins deux dispositifs d’envoi de service
dans un mode de réception en diversité ; et l’UE com-
prend en outre un moyen pour exécuter une procé-
dure de combinaison logicielle sur les données de
service de non-diffusion envoyées depuis au moins

deux dispositifs d’envoi de service.
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