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Description

Field of the Technology

[0001] The present invention relates to radio commu-
nication technologies, and particularly, to a method, a
system and a base station for implementing Multimedia
Broadcast Multicast Service (MBMS).

Background of the Invention

[0002] Broadcast and multicast are manners of trans-
ferring data from one data source to multiple users. In a
conventional mobile network, a cell broadcast service
allows low bit rate data to be sent to all the users through
a cell shared broadcast channel. At present, phone serv-
ices and message services are not been able to meet
people’s demand for mobile communications. Along with
the rapid development of the Internet, there emerge a
large number of multimedia services. In some application
services, multiple users are able to receive the same data
at the same time, e.g. video on demand, telecast, video
conference, online education, and interactive games.
Compared with ordinary data services, these multimedia
services feature large data flow, long duration, and high
sensitivity to time delay. For a most efficient use of the
resources of a mobile network, the 3@ Generation Part-
nership Project (3GPP), which is a global standardization
organization on Wideband Code Division Multiple Ac-
cess (WCDMA) / Global System for Mobile communica-
tions (GSM), has put forward the MBMS. The MBMS
means a point-to-multipoint service of transferring data
from one data source to multiple users so as to share
network resources including the resources of a mobile
core network and an access network, especially the re-
sources of an air interface. The MBMS defined by the
3GPP can implement not only low-rate multicast and
broadcast of text-based messages, but also high-rate
multicast and broadcast of multimedia services, which
conforms with the future development of mobile data
transmission.

[0003] At present, the MBMS is transmitted in a radio
manner over air interfaces according to downlink Sec-
ondary Common Control Physical Channel (S-CCPCH).
As shown in Figure 1, the MBMS is transmitted over the
S-CCPCH. All the MBMS users in a cell may receive the
MBMS by means of coverage of the whole cell. In MBMS
based on downlink S-CCPCH, a corresponding transport
formatis configured and an appropriate downlink spread-
ing factor is selected according to the demand of the
MBMS for transmission rate, and thus services of differ-
ent rates, such as broadcast services of a fixed rate or
variable rate, are supported. Moreover, an S-CCPCH al-
lows the multiplexing of multiple MBMSs. The spreading
factors supported by an S-CCPCH range from 256 to 4.
In the case that the spreading factor equals to 4, the
maximum information amount supported in each frame
is 12720 bits, which is equivalent to that the maximum
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rate supported in a single S-CCPCH over an air interface
can reach 1.272 Mbps. Suppose a code rate is 1/4, the
service rate of MBMS of 318 Kbps may be supported. In
addition, The MBMS based on a downlink S-CCPCH
adopts open loop power control, in which the downlink
transmit power of the S-CCPCH is to be determined ac-
cording to the farthest distance of the coverage at cell
edge, the poor propagation environment, and the require-
ment of MBMS for a receiving Signal-to-Noise Ratio.
Therefore, a user of the cell may still demand the MBMS
with certain access probability even if the user is at the
cell edge.

[0004] As can be seen from the above, the MBMS
based on the downlink S-CCPCH suffers from the follow-
ing deficiencies: because MBMS is required to fully cover
the whole cell, the transmission power is required ac-
cording to the coverage at the cell edge no matter an
MBMS user is far from or near to the base station, and
thus power will be wasted easily. Moreover, because the
closed loop power control is not adopted, high power is
in need to confront a poor channel condition that a user
may face and thus to acquire certain receiving satisfac-
tion of users. Therefore, the power resources are wasted
badly when there are fewer MBMS users.

[0005] Further,there are also the following deficiencies
of the MBMS based on the downlink S-CCPCH.

[0006] After MBMS carried over an S-CCPCH is sent
to MBMS users, the base station cannot acquire the re-
ceiving satisfaction of MBMS users fast and thus cannot
adjust the receiving satisfaction of MBMS users by con-
trolling the downlink transmission, and accordingly, the
service guarantee of the MBMS is bad.

[0007] Because alimited service rate of MBMS is sup-
ported, and specifically, the service rate of MBMS will be
far lower than 1 Mbps in consideration of the coverage
of the whole cell, and thus there may be a certain bottle-
neck of transmission rate of the downlink S-CCPCH-
based MBMS for future MBMS with a demand for multi-
media of high quality.

[0008] Thedownlink S-CCPCH-based MBMS is notso
flexible in providing Quality of Service (QoS) of a service
and using the downlink resources, and does not bring
the maximum value to operators. For example, if an op-
erator adopts the S-CCPCH-based MBMS, it needs to
implement full coverage of S-CCPCHs in the correspond-
ing cell and perform allocation according to the definite
code resources and power resources of the cell, accord-
ing to service planning and deployment. These resources
are relatively poor in sharing the resources with other
downlink channels such as downlink dedicated channels.
Moreover, there is no Hybrid Automatic Repeat Request
(HARQ) scheme for the S-CCPCH. Therefore, the flexi-
bility for reducing the power through retransmission delay
is poor, and thus the tradeoff between the Quality of Serv-
ice and the downlink resources of the service, and the
diversification of Quality of Service cannot be provided.
[0009] US publication No. 2005/113099 A1 discloses
a method for selecting a coding scheme according to link
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quality fed back by mobile stations. The coding scheme
and the transmission power is two different facts for trans-
mitting a MBMS message.

[0010] WO 03/096149 A discloses a method for ad-
justing transmission power which is based on DPCH to
transmit a message. In this solution, the transmission
power is adjusted according to transmit power control
commands received from UEs. US publication No. 2005/
0075124 A1 discloses a same method as disclosed in
WO 03/096149.

Summary of the Invention

[0011] The presentinvention provides a method, a sys-
tem, and a base station for implementing Multimedia
Broadcast Multicast Service (MBMS) so as to reduce the
waste of power resources.

[0012] According to one aspect of the present inven-
tion, a method is provided, for implementing Multimedia
Broadcast Multicast Service (MBMS), hereinafter re-
ferred to as MBMS. The method comprises: adjusting,
by abase station, a downlink modulation scheme accord-
ing toindication information fed back by terminals, where-
in the downlink modulation scheme comprises transmis-
sion power, and the indication information fed back in
uplink comprises data receiving performance, the data
receiving performance comprises: an indication whether
data have been received correctly or an indication indi-
cating whether a user is satisfied with the receiving,
wherein the step of adjusting comprises: determining ac-
tual satisfaction of MBMS users according to the data
receiving performance periodically fed back by the ter-
minals, wherein the actual satisfaction of MBMS users
is the ratio of the number of indications whether data
have been received correctly to the number of all the
indications or the ratio of the number of indications wheth-
er a user is satisfied with the receiving to the number of
all the indications; determining an adjustment value for
transmission power according to the ratio of the number
of indication of receiving data correctly to the number of
all indications, or according to the ratio of the number of
indications whether a user is satisfied with the receiving
to the number of all indications, wherein this step com-
prises: setting a target ratio value, an upward adjusting
step, and a downward adjusting step in advance; treating
the difference between the last adjustment value and the
downward adjusting step as the current adjustment value
if the ratio of the number of indications whether data have
been received correctly to the number of all indications
is larger than the target ratio value; or if the ratio of the
number of indications whether a user is satisfied with the
receiving to the number of all the indications is larger
than the target ratio value; and treating the sum of the
last adjustment value and the upward adjusting step as
the current adjustment value if the ratio of the number of
indications whether data have been received correctly to
the number of all the indications is less than the target
ratio value, wherein the initial value of the adjustment
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value is zero; or if the ratio of the number of indications
whether a user is satisfied with the receiving to the
number of all the indications is less than the target ratio
value; wherein the initial value of the adjustment value
is zero; and adjusting the transmission power according
tothe determined adjustment value for transmission pow-
er, wherein this step comprises: treating the sum of the
current transmission power and the adjustment value for
transmission power as the transmission power adjusted;
and transmitting MBMS to the terminals according to the
downlink modulation scheme adjusted.

[0013] Inimplementations of the method, the data re-
ceiving performance can be ACK/NACK indicating
whether data has been received correctly or HAPPY/UN-
HAPPY indicating whether an MBMS user is satisfied
with the receiving.

[0014] Inimplementations of the method of the present
invention:

Transmitting the MBMS to the terminals includes:

transmitting the MBMS to the terminals over a down-
link shared channel.

The downlink shared channel includes: a downlink
shared signaling channel and a downlink shared da-
ta channel; and

transmitting the MBMS to the terminals over the
downlink shared channel includes:

transmitting MBMS data over the downlink
shared data channel to the terminals; and
transmitting an associated demodulation sign-
aling of the downlink shared data channel to the
terminals over the downlink shared signaling
channel.

[0015] Inimplementations of the method of the present
invention, the method further includes:

assigning an identical identifier of downlink shared sign-
aling channel to all the MBMS users.

[0016] The downlink shared data channel is a High
Speed-Physical Downlink Shared Channel (HS-PDSCH)
and the downlink shared signaling channel is a High
Speed - Share Control Channel (HS-SCCH).

[0017] The indication information indicating data re-
ceiving performance is fed back by the terminals to the
base station through an uplink feedback channel.
[0018] The uplink feedback channel is a High Speed -
Dedicated Physical Control Channel (HS-DPCCH).
[0019] The method further comprises: adjusting the
transmission power according to channel quality indica-
tions, hereinafter referred to as CQls, fed back by the
terminals.

[0020] The adjusting the transmission power accord-
ing to CQls fed back by the terminals includes:
selecting a CQl from the CQls fed back by the terminals
according to a target ratio value, determining a second
adjustment value for transmission power according to
the CQl selected, and adjusting transmission power ac-
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cording to the determined second adjustment value for
transmission power.

[0021] Determining the second adjustment value for
transmission power according to the CQIl selected in-
cludes:

treating the difference between a CQlI corresponding to
a fixed transport format and the CQl selected as the sec-
ond adjustment value for transmission power.

[0022] The method further includes:

selecting a CQl from CQls fed back by the terminals ac-
cording to a target ratio value, and determining a trans-
port format and the transmission power according to the
CQl selected.

[0023] The selecting the CQI from the CQls fed back
by the terminals according to a targetratio value includes:
sorting, by the base station, the CQls fed back by the
terminals in descending order according to the magni-
tudes of values, and selecting the CQI with the index
number of the value of rounding down the product of the
target ratio value and the number of all the CQls.
[0024] According to another aspect of the present in-
vention, a base station being capable of carrying MBMS
is provided. The base station includes: a receiving unit
capable of receiving the indication information fed back
by the terminals and sending the indication information
received; an adjusting unit capable of receiving the indi-
cation information sent from the receiving unit, adjusting
the downlink modulation scheme according to the indi-
cation information, and sending the downlink modulation
scheme adjusted; and a transmitting unit capable of re-
ceiving the downlink modulation scheme adjusted from
the adjusting unit, modulating the MBMS to be transmit-
ted according to the downlink modulation scheme re-
ceived, and sending the MBMS modulated to the termi-
nals, wherein the downlink modulation scheme compris-
es transmission power; the indication information com-
prises data receiving performance, wherein the data re-
ceiving performance is fed back periodically by the ter-
minals; and the adjusting unit comprises: a first transmis-
sion power adjusting module capable of determining ac-
tual satisfaction of MBMS users according to the data
receiving performance, wherein the actual satisfaction of
MBMS users is the ratio of the number of indications
whether data have been received correctly to the number
of all the indications or the ratio of the number of indica-
tions whether a user is satisfied with the receiving to the
number of all the indications, determining an adjustment
value for transmission power according to the ratio of the
number of indication of receiving data correctly to the
number of all indications, or according to the ratio of the
number of indications whether a user is satisfied with the
receiving to the number of all indications, and adjusting
the transmission power according to the determined ad-
justment value for transmission power; wherein the de-
termining an adjustment value comprises: setting a target
ratio value, an upward adjusting step, and a downward
adjusting step in advance; treating the difference be-
tween the last adjustment value and the downward ad-
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justing step as the current adjustment value if the ratio
of the number of indications whether data have been re-
ceived correctly to the number of all indications is larger
than the target ratio value; or if the ratio of the number
ofindications whether a user is satisfied with the receiving
to the number of all the indications is larger than the target
ratio value; and treating the sum of the last adjustment
value and the upward adjusting step as the current ad-
justment value if the ratio of the number of indications
whether data have been received correctly to the number
of all the indications is less than the target ratio value,
wherein the initial value of the adjustment value is zero;
or if the ratio of the number of indications whether a user
is satisfied with the receiving to the number of all the
indications is less than the target ratio value; wherein the
initial value of the adjustment value is zero; and wherein
the adjusting the transmission power comprises: treating
the sum of the current transmission power and the ad-
justment value for transmission power as the transmis-
sion power adjusted.

[0025] In implementations of the base station of the
present invention:

The indication information comprises CQls; and the ad-
justing unitfurtherincludes: a second transmission power
adjusting module capable of selecting the CQl that can
achieve the target satisfaction of MBMS users according
to the CQls, determining a second adjustment value for
transmission power according to the CQl selected, and
adjusting the transmission power according to the sec-
ond adjustment value for transmission power.

[0026] In implementations of the base station of the
present invention:

The downlink modulation scheme further comprises
transport format. The adjusting unit further includes: a
modulation scheme adjusting module capable of select-
ing the CQI that can achieve the target satisfaction of
MBMS users according to the CQls, and adjusting the
transport format and transmission power according to
the CQl selected.

[0027] According to athird aspect of the presentinven-
tion, a system for implementing Multimedia Broadcast
Multicast Service (MBMS) is provided, the system in-
cludes a base station of the present invention or imple-
mentations of the present invention, and terminals capa-
ble of receiving MBMS and feeding back the indication
information.

[0028] As can be seen from the above, the present
invention has the following beneficial effects.

1) MBMS users may feed back indication information
to a base station through an uplink feedback chan-
nel, and the base station may adjust the required
transmission power or transport format in real time
according to the indication information fed back by
the MBMS users. Moreover, in most cases, there is
a higher probability that an MBMS user is not at cell
edge. Therefore, the base station does not need to
perform the transmission by fixed power required by
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the coverage at cell edge. Thus, the actual downlink
power for providing MBMS is saved and the power
resources are used efficiently.

2) The base station may control the power according
to the status of channel quality fed back by the MBMS
users in real time, while the open loop power control
of downlink S-CCPCH-based MBMS can perform
transmission only according to the poorest channel
quality. Therefore, the solution of the present inven-
tion has a more effective power control.

3) The base station may estimate the current satis-
faction of MBMS users with the data receiving per-
formance periodically fed back by the MBMS users,
and perform real time

intervention according to a configuration policy of
satisfaction of operator. Therefore, better guarantee
of satisfaction of MBMS users is acquired, and an
approach for the operator to provide different serv-
ices of different MBMSs is provided.

4) In the present invention, the downlink transmis-
sion power may also be adjusted with a certain
HARQ scheme and scheduling period so as to meet
a certain demand for Quality of Service while the
downlink S-CCPCH-based MBMS needs to adopt
larger downlink transmission power to enable the da-
ta to be sent at good demodulation performance
once for all.

5) The downlink shared channel-based MBMS,
whichis an extension of data transfer over a downlink
shared channel for a single user, may provide the
same data transfer to more users with the almost
same downlink resources expended. Therefore, an
approach for an operator to expand a "low-cost"
service is provided.

6) The downlink shared channel based-MBMS may
provide a very high service rate of MBMS, and spe-
cifically, the theoretic service peak rate of a downlink
shared channel based service is far larger than the
peak rate of an S-CCPCH-based service in the
WCDMA standard Release 6.0.

7) In downlink shared channel-based MBMS, down-
link resources may be shared. Specifically, a cell
may "borrow" the downlink resources of the MBMS
if no MBMS user applies for the MBMS for the mo-
ment, and the cell does not "returns" the downlink
resources until an MBMS user sends a service re-
quest. Moreover, the surplus downlink resources of
an MBMS may be shared with users other than the
MBMS users when the channel quality is very good,
or the MBMS users may "borrow" the downlink re-
sources of other users when the channel quality is
very poor. To sum up, the downlink shared channel
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may share the downlink resources completely.
Therefore, MBMS providing high speed downlink is
made possible.

[0029] The invention is defined by the method, the ap-
paratus and the system of the independent claims.

Brief Description of the Drawings

[0030]

Figure 1 is a schematic diagram illustrating a down-
link S-CCPCH based MBMS in the prior art.

Figure 2 is a schematic diagram illustrating the struc-
ture of an MBMS system in accordance with the
present invention.

Figure 3 is a schematic diagram illustrating the struc-
ture of a base station in accordance with the present
invention.

Figure 4 is a flow chart of the method for implement-
ing MBMS with a variable transport formatin accord-
ance with embodiment 1 of the present invention.

Figure 5 is a flow chart for determining the transport
format and transmission power of the downlink
shared data channel of MBMS according to the CQls
fed back by MBMS users in accordance with embod-
iment 1 of the present invention.

Figure 6 is a flow chart for adjusting the transmission
power of the downlink shared data channel of the
MBMS according to the data receiving performance
fed back by MBMS users in accordance with embod-
iment 1 of the present invention.

Figure 7 is a flow chart of a method for implementing
MBMS with a fixed transport format in accordance
with embodiment 2 of the present invention.

Figure 8 is a flow chart for adjusting the transmission
power of the downlink shared data channel of MBMS
according to the CQls fed back by MBMS users in
accordance with embodiment 2 of the presentinven-
tion.

Embodiments of the Invention

[0031] The presentinvention provides a method forim-
plementing MBMS, including: a base station adjusts a
downlink modulation scheme according to indication in-
formation fed back by terminals in an uplink and transmits
the MBMS to the terminals according to the adjusted
downlink modulation scheme.

[0032] The base station may carry MBMS over a down-
link shared channel to perform radio transfer over an air
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interface, and terminals may feed back indication infor-
mation to the base station over an uplink feedback chan-
nel. The downlink shared channel includes a downlink
shared signaling channel and a downlink shared data
channel. The downlink shared data channel is used for
carrying MBMS while the downlink shared signaling
channel provides demodulation signaling for the termi-
nals to demodulate the associated downlink shared data
channel. Moreover, in order to enable all MBMS users
to share the downlink shared signaling channel, all the
MBMS users are assigned an identical identifier of the
downlink shared signaling channel so as to implement
the point-to-multipoint transmission. Each MBMS user
feeds back indication information such as a CQl and a
data receiving performance indication to the base station
through a terminal according to channel quality and data
receiving performance. The base station adjusts a mod-
ulation scheme such as downlink transport format and
transmission power according to the received indication
information so as to save power resources, control and
improve the Quality of Service of the MBMS in real time,
and improve the bearer capabilities of the downlink
shared channel-based MBMS. Moreover, technologies
such as the HARQ may be adopted for an MBMS user
to demodulate the data received so as to meet the de-
mand for Quality of Service.

[0033] The present invention also provides an MBMS
system corresponding to the method provided by the
present invention. As shown in Figure 2, the MBMS sys-
tem includes a base station and terminals. The terminals
are used for receiving MBMS from the base station and
feeding back indication information to the base station.
The base station is used for receiving indication informa-
tion fed back by the terminals, adjusting a downlink mod-
ulation scheme according to the indication information
received, and sending the MBMS to the terminals ac-
cording to the downlink modulation scheme adjusted.
[0034] As shown in Figure 3, the base station includes
at least a receiving unit, a transmitting unit and an ad-
justing unit. The receiving unit is used for receiving indi-
cation information fed back by terminals and sending the
indication information received to the adjusting unit. The
adjusting unit is used for receiving the indication infor-
mation from the receiving unit, adjusting a downlink mod-
ulation scheme according to the indication information
received, and sending the downlink modulation scheme
adjusted to the transmitting unit. The transmitting unit is
used for receiving the downlink modulation scheme from
the adjusting unit, modulating the MBMS to be transmit-
ted according to the downlink modulation scheme re-
ceived, and transmitting the modulated MBMS to the ter-
minals.

[0035] The adjusting unit of the base station may fur-
ther include a first transmission power adjusting module,
a second transmission power adjusting module and a
modulation scheme adjusting module. The first transmis-
sion power adjusting module is used for determining ac-
tual satisfaction of MBMS users according to data receiv-

10

15

20

25

30

35

40

45

50

55

ing performance received, determining an adjustment
value for transmission power according to the actual sat-
isfaction of MBMS users, and adjusting the transmission
power according to the adjustment value for transmission
power. The second transmission power adjustingmodule
is used for selecting the CQI that can achieve the target
satisfaction of MBMS users according to the CQlI re-
ceived, determining the adjustment value for transmis-
sion power according to the CQlI selected, and adjusting
the transmission power according to the adjustment val-
ue for transmission power. The modulation scheme ad-
justing module is used for selecting the CQI that can
achieve the target satisfaction of MBMS users according
to the CQI received, and adjusting the transport format
and transmission power according to the CQI selected.
The detailed adjusting process related to each of the
above adjusting modules will be described in the follow-
ing embodiments.

[0036] The present invention is applicable to all the
downlink shared channel-based radio communication
systems. For a clear demonstration of the solutions and
merits of the present invention, the implementation of the
present invention is described as follows with the High
Speed Downlink Packet Access (HSDPA) technology
defined in the WCDMA standard as an example.

[0037] The HSDPA, as a high-speed downlink packet
access technology, was introduced into the 3GPP Re-
lease 5 specifications. The HSDPA is mainly with fea-
tures that: a short frame of 2 ms is adopted, the HARQ
and Adaptive Modulation and Coding (AMC) technolo-
gies is adopted in the physical layer, a higher order mod-
ulation of 16 Quadrature Amplitude Modulation (QAM) is
introduced to improve the utilization rate of frequency
spectrum, and the scheduling for the shared channels of
users is implemented through code division and time di-
vision. The HARQ technology adopts a stop-and-wait
(SAW) protocol, in which after the base station sends
data to a user, the user is required to feed back a re-
sponse, ACK / NACK, indicating whether the data is re-
ceived correctly, and thus the base station may deter-
mine whether the data is required to be retransmitted. In
the HSDPA, two physical channels are added into a
downlink. Oneis a High Speed Physical Downlink Shared
Channel (HS-PDSCH) for carrying the data information
of a user. The other is a High Speed Shared Control
Channel (HS-SCCH) for carrying the signaling required
for demodulating the associated data channel HS-PD-
SCH. A data frame in the HS-SCCH is two time slots
earlier than the corresponding data frame in the HS-PD-
SCH. In the HSDPA, one physical channel, in other
words, a High Speed Dedicated Physical Control Chan-
nel (HS-DPCCH) for carrying and feeding back the re-
ceiving performance information of a data frame of the
downlink HS-PDSCH, for example, ACK / NACK, and a
downlink CQlI, is added in uplink. A user indicates, for
the base station, according to the quality of a current
channel, a transport format allowed by the current chan-
nel under certain transmission power of the HS-PDSCH.
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The transport format includes information such as the
transport block size, modulation scheme and number of
HS-PDSCH channelisation codes. The base station
gives the instruction for the transport format of downlink
data according to the CQI received.

[0038] Downlink shared signaling channel resources
are first to be assigned to MBMS so as to guarantee the
normal operation of the MBMS. A downlink shared sig-
naling channel provides demodulation signaling for each
MBMS user to demodulate an associated downlink
shared data channel. In the present invention, the same
identifier of downlink shared signaling channel is as-
signed to all the MBMS users so as to enable all the
MBMS users to share the downlink shared signaling
channel and implement the point-to-multipoint broad-
cast. Moreover, for improvement of the reliability of the
signaling provided by downlink shared channel, the
transmission power of the downlink shared signaling
channel providing the MBMS with downlink signaling is
under the control of the channel receiving quality of a
MBMS user. For example, the transmission power of the
downlink shared signaling channel of the MBMS is de-
termined according to the poorest channel receiving
quality of a MBMS user.

[0039] If an HSDPA technology is adopted, an HS-
SCCH may provide signaling for demodulating an asso-
ciated data channel. All the MBMS users are assigned a
same user identity number. The user identity number as
a Group - Radio Network Temporary Identity, G-RNTI,
of the MBMS is equivalent to an H-RNTI in a standard
protocol, used for distinguishing a MBMS user from a
user demanding for other MBMS services and separate
services. All the users belonging to the G-RNTI are as-
signed the same channelisation code and a scrambling
code of downlink HS-SCCH. Thus, all the MBMS users
can monitor a downlink shared signaling channel and
determine whether there is an MBMS to be received in
real time.

[0040] The presentinvention is hereinafter further de-
scribed in detail with reference to the drawings and two
specific embodiments. One of the embodiments is a
method for implementing MBMS in a variable transport
format while the other is a method for implementing
MBMS in a fixed transport format.

Embodiment 1

[0041] The variable transport format means that the
transport format of downlink shared data channel for
MBMS varies according to the CQls fed back by termi-
nals. As shown in Figure 4, an method for implementing
MBMS in a variable transport format mainly includes the
flowing processes.

[0042] Block 401: Determine the transport format and
transmission power of downlink shared data channel for
MBMS according to the CQls fed back by terminals.
[0043] Each MBMS user periodically feeds back a CQl
to a base station through a terminal according to the

10

15

20

25

30

35

40

45

50

55

channel quality of the MBMS user. For example, the
MBMS user feeds back the CQl through an HS-DPCCH
in HSDPA. The base station determines the transport
format and transmission power of the downlink shared
data channel for the MBMS according to the CQls fed
back by the MBMS users in real time in each period.
[0044] Block 402: Transmit the MBMS over the down-
link shared channel to the MBMS user according to the
transport format and transmission power determined af-
ter the transport format and transmission power are de-
termined.

[0045] The data of the MBMS are transmitted over the
downlink shared data channel (such as an HS-PDSCH
in HSDPA) while the signaling required for demodulating
the associated data channel of the MBMS is transmitted
over the downlink shared signaling channel (such as an
HS-SCCH in HSDPA).

[0046] Block 403: The terminal determine whether
there is data to be received at present by monitoring the
downlink shared signaling channel (such as an HS-
SCCH) in real time, and receives the corresponding
MBMS in the downlink shared channel if there is data to
be received at present by monitoring the downlink shared
signaling channel.

[0047] Block 404: Each terminal feeds back the data
receiving performance to the base station through an up-
link feedback channel (such as an HS-DPCCH in HSD-
PA) according to the quality of the data received currently.
[0048] Block 405: The base station adjusts the trans-
mission power of the downlink shared data channel of
the MBMS according to the data receiving performance
fed back by terminals.

[0049] After determining the transmission power of the
downlink shared data channel of the MBMS according
to the CQls fed back by the MBMS users, the base station
adjusts the transmission power according to the data re-
ceiving performance fed back by the MBMS users and
treats the transmission power adjusted as the transmis-
sion power determined, and then return to Block 402, i.e.
the base station transmits the MBMS according to the
transmission power adjusted, so as to better meet the
demands of the MBMS users. The initial value of the ad-
justment value for transmission power is 0. The MBMS
is directly sent according to the transmission power de-
termined in Block 401 when being sent for the first time.
Once there is an online MBMS user, the transmission
power is adjusted continually according to the adjustment
value. The adjustment value is estimated according to
the data receiving performance fed back by the MBMS
users in real time, and then the MBMS is sent according
to the transmission power adjusted. In general, the period
for adjusting transmission power is the period for MBMS
users to feed back data receiving performance.

[0050] In the process for performing the above proc-
esses, the base station starts to perform Block 401 again
if the base station receives the current CQls.

[0051] As shown in Figure 5, the detailed process of
the operation of Block 401 includes:
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Block 501: The base station selects a CQl that can
achieve the target satisfaction of MBMS users according
to the CQls fed back by the terminals of MBMS users.
[0052] If there are N online MBMS users currently, the
CQlIs received by the base station are denoted as CQ/, ,
CQl, ..., and CQl), respectively. The target satisfaction
of MBMS users preset by the operator is denoted as T
arg et_Rg, . The CQl4, CQl,, ..., and CQl) are sorted in
descending order according to the magnitudes of values,
i.e. Sort_Descending{CQI;, CQls,..., CQIlp\}. The CQl cor-
responding to the index number, LN X T arg et_R ., is
selected as the current CQI that can achieve the target
satisfaction of MBMS users, CQI(t). L 1 denotes the
operation of rounding down.

[0053] The selection of CQI,At) is not limited to the
above one solution.

[0054] Block 502: The base station determines the
transport format and transmission power of an downlink
shared data channel of MBMS according to the CQl se-
lected, i.e., CQl 1)

[0055] The detailed operation of Block 401 may be im-
plemented by a modulation scheme adjusting module.
[0056] How to specifically determine the transport for-
mat and transmission power according to a CQl is a part
of the contents of the existing standard protocol and thus
will not be described herein. For MBMS with certain de-
mands for rate and time delay, the base station may meet
the demands by assigning the times of sending downlink
scheduling data.

[0057] As shown in Figure 6, the detailed process of
the operation of Block 405 includes:

Block 601: The base station determines actual satisfac-
tion of MBMS users according to the data receiving per-
formance fed back by the terminals.

[0058] If there are N online MBMS users currently, the
data receiving performance received by the base station
are denoted as Rx1y Rx,,...,and Rxy. Rx;, i=(1,..., N)
may be information indicating receiving performance,
such as an indication indicating whether data has been
received correctly, i.e. ACK/ NACK, or an indication in-
dicating whether an MBMS user is satisfied with the re-
ceiving, i.e. HAPPY/UNHAPPY. The ratio of the number
of indications indicating receiving correctly to the number

N
> ACK
=1
R, ()=~ ,
of all the indications, N or the ra-

tio of the number of indications indicating that MBMS
users are satisfied with the receiving to the number of all

ﬁ: HAPPY

Rmt (t) == ’
the indications, N , is calculat-
ed and used for the actual satisfaction of MBMS users.
[0059] Block 602: The base station determines an ad-
justment value for transmission power of the downlink
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shared data channel for the MBMS according to the ac-
tual satisfaction determined of MBMS user.

[0060] The value of the adjustment value, A(f), is de-
termined according to the actual satisfaction of MBMS
users, Ry (f), and the target satisfaction of MBMS users
preset by the operator, T arg et_R,;. The initial value of
A(t) is 0. If Rg(f) < T arg et _ Rg,s, A(t) is determined
according to a given upward adjusting step,
Up_Power_Step, A(f) = A(t - T) + Up_Power_Step ; if
Rga(f) > T arg et_Rg,, A(t) is determined according to a
given downward adjusting step, Down_Power_Step, A(t)
= A(t- T)- Down_Power_Step. Tis the period for adjust-
ing the transmission power, and in generally, the period
for terminals to feed back data receiving performance.
[0061] The determination of the adjustment value is
not limited to the above one solution.

[0062] Block 603: The base station adjusts the trans-
mission power of the downlink shared data channel for
the MBMS according to the adjustment value determined
for transmission power.

[0063] After the adjustment value, A(t), is acquired in
Block 602, the base station adjusts the current transmis-
sion power by using A(f), and the transmission power
adjusted is Py, (t) = Py(t- T) + A(f). The base station treats
the transmission power adjusted as the transmission
power determined, and return to Block 402.

[0064] The detailed operation of Block 405 may be im-
plemented by the first transmission power adjusting mod-
ule.

Embodiment 2

[0065] The fixed transport format means that a trans-
port format of a downlink shared data channel for MBMS
is determined according to the demand of the MBMS for
transmission rate and does not vary according to CQls
fed back by MBMS users. As shown in Figure 7, another
method for implementing MBMS in a fixed transport for-
mat mainly includes the processes as follows.

[0066] Block 701: The transport format of the downlink
shared data channel for the MBMS is determined accord-
ing to the demand of the MBMS for transmission rate,
and then suppose that the CQI corresponding to the
transportformatis denoted as a CQ/rq. The base station
determines the transmission power of the downlink
shared data channel for the MBMS, Py(t), according to
the CQlge,-

[0067] How to determine the transmission power ac-
cording to a CQl is a part of the contents of the existing
standard protocol and thus will not be described herein.
[0068] Block 702: The base station transmits the
MBMS over the downlink shared channel to the MBMS
user according to the transport format and transmission
power determined.

[0069] The data of the MBMS is transmitted over the
downlink shared data channel (such as an HS-PDSCH)
while the signaling required for demodulating the asso-
ciated data channel of the MBMS is transmitted over the
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downlink shared signaling channel (such as an HS-
SCCH).

[0070] Block 703: The terminals determine whether
there is data to be received at present by monitoring the
downlink shared signaling channel (such as an HS-
SCCH) in real time, and receive the corresponding
MBMS over the downlink shared channel if there is data
to be received at present.

[0071] Block 704: The terminals feed back the data
receiving performance to the base station through an up-
link feedback channel (such as an HS-DPCCH) accord-
ing to the data quality received currently.

[0072] Block 705: The base station adjusts the trans-
mission power of the downlink shared data channel for
the MBMS according to the data receiving performance
fed back by the terminals.

[0073] After determining the transmission power of the
downlink shared data channel for the MBMS according
to Block 701, the base station adjusts the transmission
power according to the data receiving performance fed
back by MBMS users and treats the transmission power
adjusted as the transmission power determined, and then
return to Block 702, i.e. the base station transmits the
MBMS according to the transmission power adjusted, so
as to better meet the demands of the MBMS users. The
initial value of the adjustment value for transmission pow-
eris 0. The MBMS is directly sent according to the trans-
mission power determined in Block 701 when being sent
for the first time. Once there is an online MBMS user, the
transmission power is adjusted continually according to
the adjustment value, which is estimated according to
the data receiving performance fed back by the MBMS
users in real time, and then the MBMS is sent according
to the transmission power adjusted. In general, the period
for adjusting the transmission power is the period for a
terminal to feed back the data receiving performance.
[0074] The detailed operation of Block 705 is similar
to Block 405 and thus will not be described herein.
[0075] Further, the base station may further adjust the
transmission power of the downlink shared data channel
for the MBMS according to CQls fed back by the termi-
nals. This process may be implemented by the second
transmission power adjusting module. As shown in Fig-
ure 8, adjusting the transmission power of the downlink
shared data channel for the MBMS according to the CQls
fed back by the terminals specifically includes the proc-
esses as follows.

[0076] Block 801: The base station selects a CQl that
can achieve target satisfaction of MBMS users, CQ/At),
according to the CQls fed back by the terminals.

[0077] The selection of the CQI, (t) can be seen in
Block 501 and will not be described herein.

[0078] Block 802: The base station determines the ad-
justment value for transmission power, Ay(f), according
to the CQl selected, CQ/ 4At), and the CQI corresponding
to the fixed transport format, CQlreg , i-€., Ag(f) = CQlReq
- CQIgA1). The initial value of Aq(f) is 0.

[0079] Block 803: The base station adjusts the current
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transmission power of the downlink shared channel for
the MBMS according to the adjustment value determined
fortransmission power, Ay(t), and the transmission power
adjusted is Py, (t) = Py (t - Tg) + Ay(1).

[0080] The base station uses the transmission power
adjusted for the transmission power determined, and re-
turn to Block 702. T is the period for adjusting the trans-
mission power according to the CQls fed back by the
MBMS users and is the same as the period for terminals
to feed back the CQls in general.

[0081] The adjustment of transmission power accord-
ing to the CQls fed back by the MBMS users and the
adjustment of transmission power according to the data
receiving performance fed back by the MBMS users are
performed in parallel. Each adjustment is performed ac-
cording to the result of the last adjustment.

[0082] Itis to be noted that the method for a base sta-
tion to adjust a downlink modulation scheme according
to indication information fed back by terminals in accord-
ance with the present invention is not limited to the above
two embodiments. For example, the base station may
also adjust the transmission power only according to the
data receiving performance or CQls fed back by the ter-
minals, or the base station may also adjust the transport
format only according to the CQls fed back by the termi-
nals.

[0083] To sum up, with the solutions provided by the
present invention, a modulation scheme including trans-
port format and transmission power may be adjusted ac-
cording to indication information fed back by users in real
time. Therefore, the power resources may be used effi-
ciently and the downlink resources may be shared com-
pletely while the Quality of Service of the MBMS is guar-
anteed. Therefore, MBMS providing a high-speed down-
link is made possible.

Claims

1. A method for implementing Multimedia Broadcast
Multicast Service, MBMS, characterized in that the
method comprises:

adjusting (405, 705), by a base station, a down-
link modulation scheme according to indication
information fed back by terminals, wherein the
downlink modulation scheme comprises trans-
mission power, and the indication information
fed back in uplink comprises data receiving per-
formance, the data receiving performance com-
prises: an indication whether data have been
received correctly or an indication indicating
whether a user is satisfied with the receiving,
wherein the step of adjusting comprises:

determining (601) actual satisfaction of
MBMS users according to the data receiv-
ing performance periodically fed back by the
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terminals, wherein the actual satisfaction of
MBMS users is the ratio of the number of
indications whether data have been re-
ceived correctly to the number of all the in-
dications or the ratio of the number of indi-
cations whether a user is satisfied with the
receiving to the number of all the indica-
tions;

determining (602) an adjustment value for
transmission power according to the ratio
of the number of indication of receiving data
correctly to the number of all indications, or
according to the ratio of the number of indi-
cations whether a user is satisfied with the
receiving to the number of all indications,
wherein this step (602) comprises: setting
a target ratio value, an upward adjusting
step, and a downward adjusting step in ad-
vance; treating the difference between the
lastadjustment value and the downward ad-
justing step as the current adjustment value
if the ratio of the number of indications
whether data have been received correctly
to the number of all indications is larger than
the target ratio value; or if the ratio of the
number of indications whether a user is sat-
isfied with the receiving to the number of all
the indications is larger than the target ratio
value; and treating the sum of the last ad-
justment value and the upward adjusting
step as the current adjustment value if the
ratio of the number of indications whether
data have been received correctly to the
number of all the indications is less than the
target ratio value, wherein the initial value
of the adjustment value is zero; or if the ratio
of the number of indications whether a user
is satisfied with the receiving to the number
of all the indications is less than the target
ratio value; wherein the initial value of the
adjustment value is zero; and

adjusting (603) the transmission power ac-
cording to the determined adjustment value
for transmission power, wherein this step
(603) comprises: treating the sum of the cur-
renttransmission power and the adjustment
value for transmission power as the trans-
mission power adjusted;

and

transmitting (402, 702) MBMS to the terminals
according to the downlink modulation scheme
adjusted.

The method of Claim 1, characterised in that the
data receiving performance is ACK/NACK indicating
whether data have been received correctly or HAP-
PY/UNHAPPY indicating whether an MBMS user is
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10.

satisfied with the receiving (601).

The method of Claim 1 or 2, characterised in that
the downlink shared channel comprises: a downlink
shared signaling channel and a downlink shared da-
ta channel; and

transmitting (402, 702) the MBMS to the terminals
over the downlink shared channel comprises:

transmitting MBMS data over the downlink
shared data channel to the terminals; and
transmitting an associated demodulation sign-
aling of the downlink shared data channel to the
terminals over the downlink shared signaling
channel.

The method of Claim 3, characterised in that the
method further comprises:

assigning an identical identifier of downlink shared
signaling channel to all the MBMS users.

The method of Claim 3 or 4, characterised in that
the downlink shared data channel is a High Speed-
Physical Downlink Shared Channel, herein referred
toas HS-PDSCH, and the downlink shared signaling
channel is a High Speed - Share Control Channel,
herein referred to as HS-SCCH.

The method of Claim 1, characterised in that the
indication information indicating data receiving per-
formance is fed back by the terminals to the base
station through an uplink feedback channel.

The method of Claim 6, characterised in that the
uplink feedback channel is a High Speed - Dedicated
Physical Control Channel, herein referred to as HS-
DPCCH.

The method of Claim 1, characterized in that the
method further comprising:

adjusting (801, 802) the transmission power accord-
ing to channel quality indications, hereinafter re-
ferred to as CQls, fed back by the terminals.

The method of Claim 8, characterised in that ad-
justing (801, 802, 803) the transmission power ac-
cording to CQls fed back by the terminals comprises:
selecting (801) a CQl from the CQls fed back by the
terminals according to a target ratio value, determin-
ing (802) asecond adjustment value for transmission
power according to the CQl selected, and adjusting
(803) transmission power according to the deter-
mined second adjustment value for transmission
power.

The method of Claim 9, characterised in that de-
termining (802) the second adjustment value for
transmission power according to the CQIl selected
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comprises:

treating the difference between a CQl corresponding
to a fixed transport format and the CQlI selected as
the second adjustment value for transmission power.

The method of Claim 1, characterised in that the
method further comprises:

selecting (501) a CQl from CQls fed back by the
terminals according to a target ratio value, and ad-
justing (502) a transport format and the transmission
power according to the CQl selected.

The method of Claim 9 or 11, characterised in that
the selecting (501) the CQI from the CQls fed back
by the terminals according to a target ratio value
comprises:

sorting, by the base station, the CQls fed back by
the terminals in descending order according to the
magnitudes of values, and selecting the CQl with the
index number of the value of rounding down the prod-
uct of the target ratio value and the number of all the
CQls.

A base station, characterised in that the base sta-
tion comprises:

a receiving unit capable of receiving the indica-
tion information fed back by the terminals and
sending the indication information received;

an adjusting unit capable of receiving the indi-
cation information sent from the receiving unit,
adjusting (405, 705) the downlink modulation
scheme according to the indication information,
and sending the downlink modulation scheme
adjusted; and

a transmitting unit capable of receiving the
downlink modulation scheme adjusted from the
adjusting unit, modulating the MBMS to be trans-
mitted according to the downlink modulation
scheme received, and sending (402, 702) the
MBMS modulated to the terminals,

wherein the downlink modulation scheme com-
prises transmission power; the indication infor-
mation comprises data receiving performance,
wherein the data receiving performance is fed
back (404, 704) periodically by the terminals;
and the adjusting unit comprises:

afirst transmission power adjusting module
capable of determining (601) actual satis-
faction of MBMS users according to the data
receiving performance, wherein the actual
satisfaction of MBMS users is the ratio of
the number of indications whether data
have been received correctly to the number
of all the indications or the ratio of the
number of indications whether a user is sat-
isfied with the receiving to the number of all
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the indications, determining (602) an adjust-
ment value for transmission power accord-
ing to the ratio of the number of indication
of receiving data correctly to the number of
all indications, or according to the ratio of
the number of indications whether a user is
satisfied with the receiving to the number of
all indications, and adjusting (603) the
transmission power according to the deter-
mined adjustment value for transmission
power;

wherein the determining (602) an adjust-
ment value comprises: setting a target ratio
value, an upward adjusting step, and a
downward adjusting step in advance; treat-
ing the difference between the last adjust-
ment value and the downward adjusting
step as the current adjustment value if the
ratio of the number of indications whether
data have been received correctly to the
number of all indications is larger than the
targetratio value; orif the ratio of the number
ofindications whetherauseris satisfied with
the receiving to the number of all the indi-
cations is larger than the target ratio value;
and treating the sum of the last adjustment
value and the upward adjusting step as the
current adjustment value if the ratio of the
number of indications whether data have
been received correctly to the number of all
the indications is less than the target ratio
value, wherein the initial value of the adjust-
ment value is zero; or if the ratio of the
number of indications whether a user is sat-
isfied with the receiving to the number of all
the indications is less than the target ratio
value; wherein the initial value of the adjust-
ment value is zero; and

wherein the adjusting (603) the transmis-
sion power comprises: treating the sum of
the current transmission power and the ad-
justment value for transmission power as
the transmission power adjusted.

The base station of Claim 13, characterised in that
the indication information comprises CQls; and the
adjusting unit comprises:

a second transmission power adjusting module ca-
pable of selecting the CQl that can achieve the target
satisfaction of MBMS users according to the CQls,
determining a second adjustment value for transmis-
sion power according to the CQI selected, and ad-
justing the transmission power according to the sec-
ond adjustment value for transmission power.

The base station of Claim 14, characterised in that
the downlink modulation scheme further comprises
transport format; and the adjusting unit comprises:
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a modulation scheme adjusting module capable of
selecting the CQI that can achieve the target satis-
faction of MBMS users according to the CQls, and
adjusting the transport format and transmission pow-
er according to the CQl selected.

The base station of Claim 13, characterised in that
the downlink modulation scheme further comprises
transport format; the indication information compris-
es CQls; and the adjusting unit comprises:

a modulation scheme adjusting module capable of
selecting the CQI that can achieve the target satis-
faction of MBMS users according to the CQls, and
adjusting the transport format and transmission pow-
er according to the CQl selected.

A system for implementing Multimedia Broadcast
Multicast Service, MBMS, characterised in that the
system comprises a base station according to any
one of claims 13-16 and terminals capable of receiv-
ing MBMS and feeding back the indication informa-
tion.

Patentanspriiche

1.

Verfahren zum Implementieren eines Multimedia-
Broadcast/Multicast-Dienstes (Multimedia Broad-
cast Multicast Service, MBMS), dadurch gekenn-
zeichnet, dass das Verfahren umfasst:

Anpassen (405, 705), durch eine Basisstation, eines
Downlink-Modulationsschemas gemaR einer Anga-
beinformation, die von Endgeraten zuriickgegeben
wird, wobei das Downlink-Modulationsschema eine
Ubertragungsleistung umfasst und die beim Uplink
zurliickgegebene Angabeinformation eine Daten-
empfangsleistung umfasst, wobei die Datenemp-
fangsleistung umfasst: eine Angabe, ob Daten kor-
rekt empfangen wurden, oder eine Angabe, die an-
gibt, ob ein Benutzer mit dem Empfang zufrieden ist,
wobei der Schritt des Anpassens umfasst:

Bestimmen (601) der tatsachlichen Zufrieden-
heit von MBMS-Benutzern gemaR der Daten-
empfangsleistung, die periodisch von den End-
geraten zurlickgegeben wird, wobei die tatsach-
liche Zufriedenheit von MBMS-Benutzern das
Verhaltnis der Anzahl von Angaben, ob Daten
korrekt empfangen wurden, zu der Anzahl aller
Angaben bzw. das Verhaltnis der Anzahl von
Angaben, ob ein Benutzer mitdem Empfang zu-
frieden ist, zu der Anzahl aller Angaben ist;

Bestimmen (602) eines Anpassungswerts fir
die Ubertragungsleistung gemaR dem Verhalt-
nis der Anzahl der Angaben iber den korrekten
Empfang von Daten zur Anzahl aller Angaben
bzw. gemafl dem Verhaltnis der Anzahl der An-
gaben, ob ein Benutzer mit dem Empfang zu-
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frieden ist, zu der Anzahl aller Angaben, wobei
dieser Schritt (602) umfasst: Einstellen eines
Verhaltnissollwerts, eines Aufwartsanpas-
sungsschrittes und eines Abwartsanpassungs-
schrittes im Voraus; Behandeln der Differenz
zwischen dem letzten Anpassungswert und
dem Abwartsanpassungsschritt als den aktuel-
len Anpassungswert, wenn das Verhaltnis der
Anzahl der Angaben, ob Daten korrekt empfan-
genwurden, zuder Anzahl aller Angaben gréRer
als der Verhaltnissollwert ist; oder wenn das
Verhaltnis der Anzahl von Angaben, ob ein Be-
nutzer mit dem Empfang zufrieden ist, zu der
Anzahl aller Angaben grofer als der Verhaltnis-
sollwertist; und Behandeln der Summe des letz-
ten Anpassungswerts und des Aufwartsanpas-
sungsschrittes als den aktuellen Anpassungs-
wert, wenn das Verhaltnis der Anzahl der Anga-
ben, ob Daten korrekt empfangen wurden, zu
der Anzahl aller Angaben kleiner als der Ver-
haltnissollwert ist, wobei der Anfangswert des
Anpassungswerts null ist; oder wenn das Ver-
haltnis der Anzahl von Angaben, ob ein Benut-
zer mit dem Empfang zufrieden ist, zu der An-
zahl aller Angaben kleiner als der Verhaltnissoll-
wert ist; wobei der Anfangswert des Anpas-
sungswerts null ist; und

Anpassen (603) der Ubertragungsleistung ge-
mafR dem bestimmten Anpassungswert fir die
Ubertragungsleistung, wobei dieser Schritt
(603) umfasst: Behandeln der Summe der ak-
tuellen Ubertragungsleistung und des Anpas-
sungswerts fiir die Ubertragungsleistung als an-
gepasste Ubertragungsleistung; und
Ubertragen (402, 702) eines MBMS an die End-
gerate gemal dem angepassten Downlink-Mo-
dulationsschema.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Datenempfangsleistung
ACK/NACK ist, die angibt, ob Daten korrekt empfan-
gen wurden, oder HAPPY/UNHAPPY ist, die angibt,
ob ein MBMS-Benutzer mit dem Empfang zufrieden
ist (601).

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass der gemeinsam genutzte
Downlink-Kanal umfasst: einen gemeinsam genutz-
ten Downlink-Signalisierungskanal und einen ge-
meinsam genutzten Downlink-Datenkanal; und das
Ubertragen (402, 702) des MBMS an die Endgeréte
Uber den gemeinsam genutzten Downlink-Kanal
umfasst:

Ubertragen von MBMS-Daten {iber den gemein-
sam genutzten Downlink-Datenkanal an die
Endgerate; und

Ubertragen einer zugeordneten Demodulati-
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onssignalisierung des gemeinsam genutzten
Downlink-Datenkanals Uber den gemeinsam
genutzten Downlink-Signalisierungskanal an
die Endgerate.

Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, dass das Verfahren ferner umfasst: Zu-
weisen einer identischen Kennung des gemeinsam
genutzten Downlink-Signalisierungskanals an alle
MBMS-Benutzer.

Verfahren nach Anspruch 3 oder 4, dadurch ge-
kennzeichnet, dass der gemeinsam genutzte
Downlink-Datenkanal ein gemeinsam genutzter
physischer Hochgeschwindigkeits-Downlink-Kanal,
hierin als HS-PDSCH bezeichnet, und der gemein-
sam genutzte Downlink-Signalisierungskanal ein
gemeinsam genutzter Hochgeschwindigkeits-Steu-
erkanal, hierin als HS-SCCH bezeichnet, ist.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Angabeinformation, die die Da-
tenempfangsleistung angibt, von den Endgeraten
Uber einen Uplink-Rickkanal zur Basisstation zu-
riickgegeben wird.

Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dass der Uplink-Riickkanal ein dedizierter
physischer Hochgeschwindigkeits-Steuerkanal ist,
der hierin als HS-DPCCH bezeichnet wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Verfahren ferner umfasst: An-
passen (801, 802) der Ubertragungsleistung geman
Kanalqualitdtsangaben, nachfolgend als CQls be-
zeichnet, die von den Endgeraten zurliickgegeben
werden.

Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass das Anpassen (801, 802, 803) der
Ubertragungsleistung gemaR CQls, die von den
Endgeraten zuriickgegeben werden, umfasst:
Auswahlen (801) einer CQI aus den von den End-
geraten zuruckgegebenen CQls gemal einem Ver-
haltnissollwert, Bestimmen (802) eines zweiten An-
passungswerts fiir die Ubertragungsleistung geman
der ausgewahlten CQIl und Anpassen (803) der
Ubertragungsleistung gemaR dem bestimmten
zweiten Anpassungswert fiir die Ubertragungsleis-
tung.

Verfahren nach Anspruch 9, dadurch gekenn-
zeichnet, dass das Bestimmen (802) des zweiten
Anpassungswerts fiir die Ubertragungsleistung ge-
manR der ausgewahlten CQl umfasst:

Behandeln der Differenz zwischen einer CQl, die ei-
nem festen Transportformat entspricht, und der als
dem zweiten Anpassungswert fiir die Ubertragungs-
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leistung ausgewahliten CQl.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Verfahren ferner umfasst: Aus-
wahlen (501) einer CQl aus den von den Endgeraten
zurtickgegebenen CQls gemal einem Verhaltnis-
sollwertund Anpassen (502) eines Transportformats
und der Ubertragungsleistung gemaR der ausge-
wahlten CQI.

Verfahren nach Anspruch 9 oder 11, dadurch ge-
kennzeichnet, dass das Auswahlen (501) der CQl
aus den von den Endgeraten gemaR einem Zielver-
haltniswert zurlickgegebenen CQls umfasst:
Sortieren, durch die Basisstation, der von den End-
geraten zurtickgegebenen CQIs in absteigender
Reihenfolge entsprechend den GréRen der Werte
und Auswahlen der CQI mit der Indexnummer des
Werts des Abrundens des Produkts aus dem Ver-
héltnissollwert und der Anzahl aller CQls.

Basisstation, dadurch gekennzeichnet, dass die
Basisstation umfasst:

eine Empfangseinheit, die fahig ist, die von den
Endgeraten zurliickgegebene Angabeinformati-
on zu empfangen und die empfangene Angabe-
information zu senden; eine Anpassungsein-
heit, die fahig ist, die von der Empfangseinheit
gesendete Angabeinformation zu empfangen,
das Downlink-Modulationsschema gemaf der
Angabeinformation anzupassen (405, 705) und
das angepasste Downlink-Modulationsschema
zu senden; und

eine Ubertragungseinheit, die fahig ist, das von
der Anpassungseinheit angepasste Downlink-
Modulationsschema zu empfangen, den zu
Ubertragenden MBMS gemafR dem empfange-
nen Downlink-Modulationsschema zu modulie-
ren und den modulierten MBMS an die Endge-
rate zu senden (402, 702),

wobei das Downlink-Modulationsschema eine
Ubertragungsleistung umfasst; die Angabein-
formation eine Datenempfangsleistung um-
fasst, wobei die Datenempfangsleistung perio-
disch von den Endgeraten zuriickgegeben wird
(404, 704); und die Anpassungseinheit umfasst:

ein erstes Ubertragungsleistungs-Anpas-
sungsmodul, das fahig ist, die tatsachliche
Zufriedenheit von MBMS-Benutzern ge-
mafl der Datenempfangsleistung zu be-
stimmen (601), wobei die tatsachliche Zu-
friedenheit von MBMS-Benutzern das Ver-
haltnis der Anzahl von Angaben, ob Daten
korrekt empfangen wurden, zu der Anzahl
aller Angaben bzw. das Verhaltnis der An-
zahlvon Angaben, ob ein Benutzer mitdem
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Empfang zufrieden ist, zu der Anzahl aller
Angaben ist, einen Anpassungswert fir die
Ubertragungsleistung geméRk dem Verhalt-
nis der Anzahl von Angaben uber den kor-
rekten Empfang von Daten zu der Anzahl
aller Anzeigen bzw. gemaR dem Verhaltnis
der Anzahl der Angaben, ob ein Benutzer
mit dem Empfang zufrieden ist, zu der An-
zahl aller Angaben zu bestimmen (602) und
die Ubertragungsleistung gemaR dem be-
stimmten Anpassungswert fiir die Ubertra-
gungsleistung anzupassen (603);

wobei das Bestimmen (602) eines Anpas-
sungswerts umfasst: Einstellen eines Ver-
haltnissollwerts, eines Aufwartsanpas-
sungsschrittes und eines Abwartsanpas-
sungsschrittes im Voraus; Behandeln der
Differenz zwischen dem letzten Anpas-
sungswert und dem Abwartsanpassungs-
schritt als den aktuellen Anpassungswert,
wenn das Verhaltnis der Anzahl der Anga-
ben, ob Daten korrekt empfangen wurden,
zu der Anzahl aller Angaben groéRer als der
Verhéltnissollwert ist; oder wenn das Ver-
haltnis der Anzahl von Angaben, ob ein Be-
nutzer mit dem Empfang zufrieden ist, zu
der Anzahl aller Angaben grofier als der
Verhéltnissollwert ist; und Behandeln der
Summe des letzten Anpassungswerts und
des Aufwartsanpassungsschrittes als den
aktuellen Anpassungswert, wenn das Ver-
haltnis der Anzahl der Angaben, ob Daten
korrekt empfangen wurden, zu der Anzahl
aller Angaben kleiner als der Verhaltnissoll-
wert ist, wobei der Anfangswert des Anpas-
sungswerts null ist; oder wenn das Verhalt-
nis der Anzahl von Angaben, ob ein Benut-
zer mit dem Empfang zufrieden ist, zu der
Anzahl aller Angaben kleiner als der Ver-
haltnissollwert ist; wobei der Anfangswert
des Anpassungswerts null ist; und wobei
das Anpassen (603) der Ubertragungsleis-
tung umfasst: Behandeln der Summe der
aktuellen Ubertragungsleistung und des
Anpassungswerts fiir die Ubertragungsleis-
tung als angepasste Ubertragungsleistung.

14. Basisstation nach Anspruch 13, dadurch gekenn-

zeichnet, dass die Angabeinformation CQls um-
fasst; und die Anpassungseinheit umfasst:

ein zweites Ubertragungsleistungs-Einstellmodul,
das fahig ist, die CQl auszuwahlen, die die Zielzu-
friedenheit von MBMS-Benutzern gemaf den CQls
erreichen kann, einen zweiten Anpassungswert fiir
die Ubertragungsleistung gemaR der ausgewahlten
CQI zubestimmen und die Ubertragungsleistung ge-
mal dem zweiten Anpassungswert fiir die Ubertra-
gungsleistung anzupassen.
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Basisstation nach Anspruch 14, dadurch gekenn-
zeichnet, dass das Downlink-Modulationsschema
ferner ein Transportformat umfasst; und die Anpas-
sungseinheit umfasst:

ein Modulationsschema-Anpassungsmodul, das fa-
hig ist, die CQl auszuwahlen, die die Zielzufrieden-
heit von MBMS-Benutzern gemafl den CQls errei-
chen kann, und das Transportformat und die Uber-
tragungsleistung entsprechend der ausgewahlten
CQl einzustellen.

Basisstation nach Anspruch 13, dadurch gekenn-
zeichnet, dass das Downlink-Modulationsschema
ferner ein Transportformat umfasst; die Angabein-
formation CQls umfasst; und die Anpassungseinheit
umfasst:

ein Modulationsschema-Anpassungsmodul, das fa-
hig ist, die CQl auszuwahlen, die die Zielzufrieden-
heit von MBMS-Benutzern gemaf den CQls errei-
chen kann, und das Transportformat und die Uber-
tragungsleistung entsprechend der ausgewahlten
CQl einzustellen.

System zum Implementieren eines Multimedia-
Broadcast/Multicast-Dienstes (MBMS), dadurch
gekennzeichnet, dass das System eine Basissta-
tion nach einem der Anspriiche 13 bis 16 und End-
gerate umfasst, die fahig sind, MBMS zu empfangen
und die Anzeigeinformation zurtickzugeben.

Revendications

Procédé pour mettre en oeuvre un service de multi-
diffusion de diffusion multimédia, MBMS, caractéri-
sé en ce que le procédé consiste a :

ajuster (405, 705) avec une station de base un sché-
ma de modulation de liaison descendante en fonc-
tion d’informations d’indication renvoyées par des
terminaux, dans lequel le schéma de modulation de
liaison descendante comprend une puissance de
transmission, et les informations d’indication ren-
voyées dans la liaison montante comprennent des
performances de réception de données, les perfor-
mances de réception de données comprenant : une
indication si des données ont été regues correcte-
ment ou une indication indiquant si un utilisateur est
satisfait de la réception, dans lequel I'étape d’ajus-
tement consiste a :

déterminer (601) une satisfaction réelle des uti-
lisateurs MBMS en fonction des performances
de réception de données périodiquement ren-
voyées par les terminaux, dans lequel la satis-
faction réelle des utilisateurs MBMS est le rap-
port entre le nombre d’indications siles données
ont été regues correctement etle nombre de tou-
tesles indications, ou le rapport entre le nombre
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des indications si un utilisateur est satisfait de
la réception et le nombre de toutes les
indications ;

déterminer (602) une valeur d’ajustement pour
la puissance de transmission en fonction du rap-
portentre le nombre d’indications siles données
ontété regues correctement etle nombre de tou-
tes les indications ou en fonction du rapport en-
tre le nombre des indications si un utilisateur est
satisfait de la réception et le nombre de toutes
les indications, dans lequel cette étape (602)
consiste a : définir une valeur de rapport cible,
une étape d’ajustement ascendante et une éta-
pe d’ajustement descendante a'avance ; traiter
la différence entre la derniére valeur d’ajuste-
ment et I'étape d’ajustement descendante com-
me la valeur d’ajustement courante si le rapport
entre le nombre d’indications si les données ont
été regues correctement et le nombre de toutes
les indications est supérieur a la valeur de rap-
port cible ; ou si le rapport entre le nombre des
indications si un utilisateur est satisfait de la ré-
ception et le nombre de toutes les indications
est supérieur alavaleur de rapport cible ; et trai-
ter la somme de la derniére valeur d’ajustement
et de I'étape d’ajustement montante comme la
valeur d’ajustement courante si le rapport entre
le nombre d’indications si les données ont été
regues correctement et le nombre de toutes les
indications est inférieur a la valeur de rapport
cible, la valeur initiale de la valeur d’ajustement
étant zéro ; ou si le rapport entre le nombre des
indications si un utilisateur est satisfait de la ré-
ception et le nombre de toutes les indications
estinférieur ala valeur de rapport cible, la valeur
initiale de la valeur d’ajustement étant zéro ; et
ajuster (603) la puissance de transmission en
fonction de la valeur d’ajustement déterminée
pour la transmission de puissance, dans lequel
cette étape (603) consiste a : traiter la somme
de la puissance de transmission courante et de
la valeur d’ajustement pour la puissance de
transmission comme la puissance de transmis-
sion ajustée ;

et

transmettre (402, 702) les MBMS aux terminaux
en fonction du schéma de modulation de liaison
descendante ajusté.

Procédé selon larevendication 1, caractérisé en ce
que les performances de réception de données sont
ACK/NACK indiquant si les données ont été regues
correctement ou HAPPY/UNHAPPY indiquant si un
utilisateur MBMS est satisfait de la réception (601).

Procédé selon la revendication 1 ou 2, caractérisé
en ce que le canal partagé de liaison descendante
comprend : un canal de signalisation partagé de
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liaison descendante et un canal de données partagé
de liaison descendante ; et

la transmission (402, 702) de MBMS aux terminaux
sur le canal partagé de liaison descendante consiste
a:

transmettre des données MBMS sur le canal de
données partagé de liaison descendante aux
terminaux ; et

transmettre une signalisation de démodulation
associée du canal de données partagé de
liaison descendante aux terminaux sur le canal
de signalisation partagé de liaison descendante.

Procédé selon larevendication 3, caractérisé en ce
que le procédé consiste en outre a: attribuer un
identifiant identique du canal de signalisation parta-
gé de liaison descendante a tous les utilisateurs
MBMS.

Procédé selon les revendications 3 ou 4, caractéri-
sé en ce que le canal de données partagé de liaison
descendante est un canal partagé de liaison des-
cendante physique a grande vitesse, ci-aprés HS-
PDSCH, et le canal de signalisation partagé de
liaison descendante est un canal de commande de
partage a grande vitesse, ci-aprés HS-SCCH.

Procédé selon larevendication 1, caractérisé en ce
que les informations d’indication indiquant des per-
formances de réception de données sontrenvoyées
par les terminaux a la station de base via un canal
de retour de liaison montante.

Procédé selon larevendication 6, caractérisé en ce
que le canal de retour est un canal de commande
physique dédié a grande vitesse, ci-apres HS-
DPCCH.

Procédé selon larevendication 1, caractérisé en ce
que le procédé consiste en outre a :

ajuster (801, 802) la puissance de transmission en
fonction d’indications de qualité de canal, ci-aprés
CQl, renvoyées par les terminaux.

Procédé selon larevendication 8, caractérisé en ce
que I'ajustement (801, 802, 803) de la puissance de
transmission en fonction des CQl renvoyées par les
terminaux consiste a :

choisir (801) une CQI parmi les CQI renvoyées par
les terminaux en fonction d’une valeur de rapport
cible, déterminer (802) une seconde valeur d’ajus-
tement de la puissance de transmission en fonction
de la CQl choisie, et ajuster (803) la puissance de
transmission en fonction de la seconde valeur d’ajus-
tement déterminée pour la puissance de transmis-
sion.
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Procédé selon larevendication 9, caractérisé en ce
que déterminer (802) la seconde valeur d’ajuste-
ment de la puissance de transmission en fonction
de la CQI choisie consiste a :

traiter la différence entre une CQI correspondant a
un format de transport fixé et la CQI choisie comme
seconde valeur d’ajustement pour la puissance de
transmission.

Procédé selon larevendication 1, caractérisé en ce
que le procédé consiste en outre a :

choisir (501) une CQI parmi les CQI renvoyées par
les terminaux en fonction d’'une valeur de rapport
cible, et ajuster (502) un format de transport et la
puissance de transmission en fonction de la CQl
choisie.

Procédé selon les revendications 9 ou 11, caracté-
risé en ce que choisir (501) la CQl parmi les CQl
renvoyées parles terminaux en fonction d’'une valeur
de rapport cible consiste a :

trier, avec la station de base, les CQI renvoyées par
les terminaux dans I'ordre décroissant en fonction
de magnitudes de valeurs, et choisir la CQl avec le
nombre d’indice de valeur d’arrondissement vers le
bas du produit de la valeur de rapport cible et du
nombre de toutes les CQl.

Station de base, caractérisée en ce que la station
de base comprend :

une unité de réception capable de recevoir les
informations d’indication renvoyées par les ter-
minaux et envoyer les informations d’indication
regues ;

une unité d’ajustement capable de recevoir les
informations d’indication envoyées de l'unité de
réception, d’ajuster (405, 705)le schéma de mo-
dulation de liaison descendante en fonction des
informations d’indication etd’envoyerle schéma
de modulation de liaison descendante ajusté ; et
une unité de transmission capable de recevoir
le schéma de modulation de liaison descendan-
te ajusté depuis 'unité d’ajustement, de moduler
les MBMS a transmettre en fonction du schéma
de modulation de liaison descendante regu, et
d’envoyer (402, 702) les MBMS modulés aux
terminaux ;

dans laquelle le schéma de modulation de
liaison descendante comprend une puissance
de transmission ; les informations d’indication
comprennentdes performances de réception de
données, dans laquelle les performances de ré-
ception de données sont renvoyées)404, 704)
périodiquement par les terminaux ; et l'unité
d’ajustement comprend :

un premier module d’ajustement de puis-
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sance de transmission capable de détermi-
ner (601) une satisfaction réelle des utilisa-
teurs MBMS en fonction des performances
de réception de données, dans lequel la sa-
tisfaction réelle des utilisateurs MBMS est
le rapport entre le nombre d’indications si
les données ont été regues correctement et
le nombre de toutes les indications, ou le
rapport entre le nombre des indications si
un utilisateur est satisfait de la réception et
le nombre de toutes les indications, déter-
miner (602) une valeur d’ajustement pour
la puissance de transmission en fonction du
rapport entre le nombre d’indications si les
données ont été regues correctement et le
nombre de toutes les indications ou en fonc-
tion du rapport entre le nombre des indica-
tions si un utilisateur est satisfait de la ré-
ception et le nombre de toutes les indica-
tions, et ajuster (603) la puissance de trans-
mission en fonction de la valeur d’ajuste-
ment déterminée pour la puissance de
transmission ;

dans lequel déterminer (602) une valeur
d’ajustement consiste a : définir une valeur
derapportcible, une étape d’ajustement as-
cendante et une étape d’ajustement des-
cendante a l'avance ; traiter la différence
entre la derniere valeur d’ajustement et
I'étape d’ajustement descendante comme
la valeur d’ajustement courante sile rapport
entre le nombre d’indications siles données
ont été regues correctement et le nombre
de toutes les indications est supérieur a la
valeur de rapport cible ; ou si le rapport en-
trele nombre des indications siun utilisateur
est satisfait de la réception et le nombre de
toutes les indications est supérieur a la va-
leur de rapport cible ; et traiter la somme de
la derniere valeur d’ajustement etde I'étape
d’ajustement montante comme la valeur
d’ajustement courante si le rapport entre le
nombre d’indications siles données ont été
regues correctement et le nombre de toutes
les indications est inférieur a la valeur de
rapport cible, la valeur initiale de la valeur
d’ajustement étant zéro ; ou sile rapport en-
tre le nombre des indications siun utilisateur
est satisfait de la réception et le nombre de
toutes les indications estinférieur alavaleur
derapportcible, la valeurinitiale de la valeur
d’ajustement étant zéro ; et

dans lequel 'ajustement (603) de la puis-
sance de transmission consiste a : traiter la
somme de la puissance de transmission
courante et de la valeur d’ajustement pour
la puissance de transmission comme la
puissance de transmission ajustée.
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Station de base selon la revendication 13, caracté-
risée en ce que les informations d’indication com-
prennent des CQIl; et [l'unité d’ajustement
comprend :

un second module d’ajustement de puissance de
transmission capable de choisir la CQI qui permet
d’obtenir la satisfaction cible des utilisateurs MBMS
en fonction des CQlI, déterminer une seconde valeur
d’ajustement pour la puissance de transmission en
fonction de la CQI choisie, et ajuster la puissance
de transmission en fonction de la seconde valeur
d’ajustement pour la puissance de transmission.

Station de base selon la revendication 14, caracté-
risée en ce que le schéma de modulation de liaison
descendante comprend un format de transport ; et
I'unité d’ajustement comprend :

un module d’ajustement du schéma de transport ca-
pable de choisir la CQI qui permet d’obtenir la satis-
faction cible des utilisateurs MBMS en fonction des
CQl, et ajuster le format de transport et la puissance
de transmission en fonction de la CQlI choisie.

Station de base selon la revendication 13, caracté-
risée en ce que le schéma de modulation de liaison
descendante comprend un format de transport ; les
informations d’indication comprennent des CQl ; et
I'unité d’ajustement comprend :

un module d’ajustement de schéma de modulation
capable de choisir la CQI qui permet d’obtenir la sa-
tisfaction cible des utilisateurs MBMS en fonction
des CQl, et ajuster le format de transport et la puis-
sance de transmission en fonction de la CQl choisie.

Systeme pour mettre en oeuvre un service de mul-
tidiffusion de diffusion multimédia, MBMS, caracté-
risé en ce que le systéme comprend une station de
base selon I'une quelconque des revendications
13-16, et des terminaux capables de recevoir une
MBMS et de renvoyer les informations d’indication.
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