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Description
CROSS REFERENCE TO RELATED APPLICATION

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Appli-
cation No. P2005-274653, filed on August 24, 2005,

BACKGROUND OF THE INVENTION

[0002] The presentinvention relates to a transmission
rate control method for controlling a transmission rate of
uplink user data, which is transmitted from a mobile sta-
tion via an Enhanced Dedicated Physical Data Channel,
and a radio network controller.

2. Description of the Related Art

[0003] In a conventional mobile communication sys-
tem, when setting a Dedicated Physical Channel (DPCH)
between a mobile station DE and a radio base station
Node B, a radio network controller RNC is configured to
determine a transmission rate of uplink user data, in con-
sideration of hardware resources for receiving of the ra-
dio base station Node B (hereinafter, hardware re-
source), a radio resource in an uplink (an interference
volume in an uplink), a transmission power of the mobile
station UE, a transmission processing performance of
the mobile station UE, a transmission rate required for
an upper application, or the like, and to notify the deter-
mined transmission rate of the uplink user data by a mes-
sage of a layer-3 (Radio Resource Control Layer) to both
of the mobile station UE and the radio base station Node
B.

[0004] Here, the radio network controller RNC is pro-
vided at an upper level of the radio base station Node B,
and is an apparatus configured to control the radio base
station Node B and the mobile station UE.

[0005] In general, data communications often cause
burst traffic compared with voice communications or TV
communications. Therefore, it is preferable that a trans-
mission rate of a channel used for the data communica-
tions is changed fast.

[0006] However, as showninFIG. 1, the radio network
controller RNC integrally controls a plurality of radio base
stations Node B in general. Therefore, in the conventional
mobile communication system, there has been a problem
that it is difficult to perform fast control for changing of
the transmission rate of uplink user data (for example,
per approximately 1 through 100 ms), due to the increase
of processing load and processing delay in the radio net-
work controller RNC.

[0007] In addition, in the conventional mobile commu-
nication system, there has been also a problem that costs
for implementing an apparatus and for operating a net-
work are substantially increased even if the fast control
for changing of the transmission rate of the uplink user
data can be performed.
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[0008] Therefore, in the conventional mobile commu-
nication system, control for changing of the transmission
rate of the uplink user data is generally performed on the
order from a few hundred ms to a few seconds.

[0009] Accordingly, in the conventional mobile com-
munication system, when burst data transmission is per-
formed as shown in FIG. 2A, the data are transmitted by
accepting low-speed, high-delay, and low-transmission
efficiency as shown in FIG. 2B, or, as shown in FIG. 2C,
by reserving radio resources for high-speed communi-
cations to accept that radio bandwidth resources in an
unoccupied state and hardware resources in the radio
base station Node B are wasted.

[0010] It should be noted that both of the above-de-
scribed radio bandwidth resources and hardware re-
sources are applied to the vertical radio resources in
FIGS. 2B and 2C.

[0011] Therefore, the 3rd Generation Partnership
Project (3GPP) and the 3rd Generation Partnership
Project 2 (3GPP2), which are international standardiza-
tion organizations of the third generation mobile commu-
nication system, have discussed a method for controlling
radio resources at high speed in a layer-1 and a media
access control (MAC) sub-layer (a layer-2) between the
radio base station Node B and the mobile station UE, so
as to utilize the uplink radio resources effectively. Such
discussions or discussed functions will be hereinafter re-
ferred to as "Enhanced Uplink (EUL)".

[0012] Referring to FIG. 3, functions of soft-handover
(hereinafter, SHO) in the "Enhanced Uplink" will be de-
scribed.

[0013] In step S2001, the mobile station UE is estab-
lishing a connection of data (E-DPDCH) for transmitting
the uplink user data with the radio network controller RNC
via the cell #10.

[0014] In such a case, the cell #10 is configured to
transmit a relative transmission rate (for example, Up
Command, Down Command, and Don’t care command)
to the mobile station UE using an "Enhanced Relative
Grant Channel (E-RGCH) ", so as to control a transmis-
sion rate of the uplink user data of the mobile station UE.
[0015] In step S2002, when the reception power of a
common pilot channel from the cell #20 become more
than or equal to the predetermined value, the mobile sta-
tion UE transmits a measurement report to the radio net-
work controller RNC.

[0016] Instep S2003, the radio network controller RNC
requests the cell #20 to establish a synchronization of
radio links for uplink between the mobile station UE and
the cell #20, based on the transmitted measurement re-
port.

[0017] To be more specific, in step S2003, the radio
network controller RNC transmits, to the radio base sta-
tion Node B #2, a SHO setting request including SHO
parameters. For example, the SHO parameters include
a channelization code for identifying a channel configu-
ration in the radio link for uplink, a scrambling code for
identifying the mobile station UE, and a start time of the
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SHO.

[0018] In step S2004, the cell #20 transmits a SHO
setting response for indicating that the cell #20 has re-
ceived the SHO setting request.

[0019] Instep S2005, the radio network controller RNC
requests the mobile station UE to establish a synchroni-
zation of radio links for downlink between the cell #20
and the mobile station UE.

[0020] To be more specific, in step S2005, the radio
network controller RNC transmits, to the mobile station
UE, a SHO setting request including the SHO parame-
ters.

[0021] In step S2006, the mobile station UE transmits
a SHO setting response for indicating that the mobile
station UE has received the SHO setting request.
[0022] The mobile station UE shifts from the Non-SHO
state to the SHO state based on the SHO parameters.
In step S2007, the mobile station becomes in the SHO
state with the cell #10 and the cell #20.

[0023] In this way, the mobile station UE, to which the
"Enhanced Uplink" is applied, is configured to connect
to a plurality of cells simultaneously in the SHO state, so
as to prevent the interruption of communication.

[0024] Here, a set of radio links which are established
between the mobile station UE and the radio base station
Node B will be called as an "active set" for the mobile
station UE.

[0025] The active set will be updated, for example,
when the mobile station UE shifts between the Non-SHO
state and the SHO state, or when the cells to which the
mobile station UE establishes radio links are changed.
[0026] Meanwhile, the transmission rate of the E-DP-
DCH s controlled based on the relative transmission rate
which is transmitted from the mobile station UE via the
E-RGCH.

[0027] However, in the above mobile communication
system, even when the active set is updated based on
the shift of the mobile station UE from the Non-SHO state
to the SHO state or the like, the information for decoding
the E-RGCH to be used in the newly connected radio
base station Node B (cell) is not notified to the mobile
station UE immediately.

[0028] Accordingly, the transmission rate of the E-DP-
DCH, which is controlled by the relative transmission rate
transmitted to the mobile station UE via the E-RGCH,
cannot be controlled until the information for decoding
the E-RGCH is notified to the mobile station UE, after the
active set is updated.

[0029] In other words, there has been a problem that
time lag occurs after the active set is updated until the
transmission rate of the E-DPDCH is controlled, and
therefore, the radio resource in radio links for uplink will
be wasted.

BRIEF SUMMARY OF THE INVENTION

[0030] The present invention has been made consid-
ering the problems, and its object is to provide a trans-

10

15

20

25

30

35

40

45

50

55

mission rate control method, which can use radio re-
courses in radio links for uplink efficiently, even when an
active set is updated, and a radio network controller.
[0031] A first aspect of the present invention is sum-
marized as a transmission rate control method for con-
trolling a transmission rate of uplink user data which is
transmitted from a mobile station via an Enhanced Ded-
icated Physical Data Channel, including: determining, at
a radio network controller, that the mobile station trans-
mitting the Enhanced Dedicated Physical Data Channel
to only a first cell transmits the Enhanced Dedicated
Physical Data Channel to the first cell and a second cell;
notifying, at the radio network controller, relative trans-
mission rate control channel decoding information for de-
coding a relative transmission rate control channel for
the uplink user data to be transmitted by the second cell
to the mobile station based on the determination; trans-
mitting, at the mobile station, the Enhanced Dedicated
Physical Data Channel to the first cell and the second
cell, after the relative transmission rate control channel
is received; and decoding, at the mobile station, the rel-
ative transmission rate control channel for the uplink user
data to be transmitted from the second cell based on the
relative transmission rate control channel decoding in-
formation, and controlling the transmission rate of the
uplink user data based on arelative transmission rate for
the uplink user data which is notified by the decoded rel-
ative transmission rate control channel.

[0032] A second aspect of the present invention is
summarized as a radio network controller used in a mo-
bile communication system for controlling a transmission
rate of uplink user data which is transmitted from a mobile
station via an Enhanced Dedicated Physical Data Chan-
nel, including: a determiner configured to determine that
the mobile station transmitting the Enhanced Dedicated
Physical Data Channel to only a first cell transmits the
Enhanced Dedicated Physical Data Channel to the first
cell and a second cell; and a notifier configured to notify,
to the mobile station, relative transmission rate control
channel decoding information for decoding a relative
transmission rate control channel for the uplink user data
to be transmitted by the second cell, before the mobile
station starts transmission of the Enhanced Dedicated
Physical Data Channel to the first cell and the second
cell based on the determination.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0033] FIG. 1 is diagram of an entire configuration of
a general mobile communication system.

[0034] FIGs. 2A to 2C are diagrams for explaining a
method for controlling a transmission rate of uplink used
data in a conventional mobile communication system.
[0035] FIG. 3 is a diagram for explaining the transmis-
sion rate control method in the conventional mobile com-
munication system.

[0036] FIG. 4 is a diagram of an entire configuration of
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mobile communication system according to a first em-
bodiment of the present invention.

[0037] FIG. 5 is afunctional block diagram of a mobile
station in the mobile communication system according
to the first embodiment of the present invention.

[0038] FIG. 6 is a functional block diagram of a base-
band signal processing section of the mobile station in
the mobile communication system according to the first
embodiment of the present invention.

[0039] FIG. 7 is a diagram for explaining functions of
the baseband signal processing section of the mobile
station in the mobile communication system according
to the first embodiment of the present invention.

[0040] FIG. 8 is a functional block diagram of a MAC-
e functional section in the baseband signal processing
section of the mobile station in the mobile communication
system according to the first embodiment of the present
invention.

[0041] FIG. 9 is a functional block diagram of a layer-
1 functional section in the baseband signal processing
section of the mobile station in the mobile communication
system according to the first embodiment of the present
invention.

[0042] FIG. 10is a diagram for explaining functions of
the layer-1 functional section in the baseband signal
processing section of the mobile station in the mobile
communication system according to the firstembodiment
of the present invention.

[0043] FIG. 11 is a functional block diagram of a radio
base station according to the first embodiment of the
present invention.

[0044] FIG. 12is a functional block diagram of a base-
band signal processing section in the radio base station
of the mobile communication system according to the
first embodiment of the present invention.

[0045] FIG. 13is afunctional block diagram of a layer-
1 functional section in the baseband signal processing
section in the radio base station of the mobile communi-
cation system according to the first embodiment of the
present invention.

[0046] FIG. 14 is afunctional block diagram of aMAC-
e functional section in the baseband signal processing
section in the radio base station of the communication
system according to the first embodiment of the present
invention.

[0047] FIG. 15is a functional block diagram of a radio
network controller of the mobile communication system
according to the first embodiment of the present inven-
tion.

[0048] FIG. 16 is a sequence diagram showing oper-
ations of a transmission rate control method in the mobile
communication system according to the firstembodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
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(Configuration of Mobile Communication System Ac-
cording to First Embodiment of the Present Invention)

[0049] Referring to FIGs. 4 to 16, a configuration of a
mobile communication system according to a first em-
bodiment of the present invention will be described.
[0050] It should be noted that, the mobile communica-
tion system according to this embodiment is designed in
order to increase a communication performance such as
a communication capacity, a communication quality and
the like. Further, the mobile communication system ac-
cording to this embodiment can be applied to "W-CDMA"
and "CDMA2000" of the third generation mobile commu-
nication system.

[0051] Inthe example of FIG. 4, the mobile station UE,
which has received a "Dedicated Physical Channel
(hereinafter, DPCH) " transmitted from cell #3 which is
controlled by the radio base station Node B #1, is con-
figured to determine an increase/decrease of a transmis-
sion power of the DPCH in the radio base station Node
B #1, based on the reception power of the DPCH, and
to transmit the result of increase/decrease of the trans-
mission power of the DPCH to the radio base station
Node B #1 which controls the cell #3, by using TPC com-
mand (for example, Up Command, Down Command).
[0052] Further, the radio base station Node B #1 which
controls the cell #3 is configured to control the transmis-
sion power of the DPCH for transmitting to the mobile
station UE, by using the TPC command transmitted from
the mobile station UE.

[0053] Further, the mobile station UE is configured to
control the transmission rate of the uplink user data to
be transmitted to the cell #3, based on a relative trans-
mission rate control channel (hereinafter, E-RGCH: En-
hanced Relative Grant Channel).

[0054] Anexample of general configuration of a mobile
station UE according to this embodiment is shown in FIG.
5.

[0055] As shown in FIG. 5, the mobile station UE is
provided with a bus interface 11, a call processing control
section 12, a baseband signal processing section 13, a
transmitter-receiver section 14, and a transmission-re-
ception antenna 15. In addition, the mobile station UE
can be configured to include an amplifier section (not
shown in FIG. 5).

[0056] However, these functions do not have to be in-
dependently present as hardware. That is, these func-
tions can be partly or entirely integrated, or can be con-
figured through a process of software.

[0057] In FIG. 6, a functional block of the baseband
signal processing section 13 is shown.

[0058] As shown in FIG. 6, the baseband signal
processing section 13 is provided with an upper layer
functional section 131, a RLC functional section 132, a
MAC-d functional section 133, a MAC-e functional sec-
tion 134, and a layer-1 functional section 135.

[0059] The RLC functional section 132 is configured
towork as a RLC sublayer. The layer-1 functional section
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135 is configured to work as a layer-1.

[0060] As shownin FIG. 7, the RLC functional section
132 is configured to divide an application data (RLC
SDU), which is received from the upper layer functional
section 131, into PDUs of a predetermined PDU size.
Then, the RLC functional section 132 is configured to
generate RLC PDUs by adding a RLC header used for
a sequence control processing, retransmission process-
ing, and the like, so as to pass the RLC PDUs to the
MAC-d functional section 133.

[0061] Here, a pipeline works as a bridge between the
RLC functional section 132 and the MAC-d functional
section 133 is a "logical channel". The logical channel is
classified based on the contents of data to be transmitted/
received, and when a communication is performed, it is
possible to establish a plurality of logical channels in one
connection. In other words, when the communication is
performed, it is possible to transmit/receive a plurality of
data with different contents (for example, control data
and user data, or the like) logically in parallel.

[0062] The MAC-d functional section 133 is configured
to multiplex the logical channels, and to add a MAC-d
header associated with the multiplex of the logical chan-
nels, so as to generate a MAC-d PDU. A plurality of MAC-
d PDUs are transferred from the MAC-d functional sec-
tion 133 to the MAC-e functional section 134 as MAC-d
flow.

[0063] The MAC-e functional section 134 is configured
to assemble a plurality of MAC-d PDUs which are re-
ceived from the MAC-d functional section 133 as MAC-
d flow, and to add a MAC-e header to the assembled
MAC-d PDU, so as to generate a transport block. Then,
the MAC-e functional section 134 is configured to pass
the generated transport block to the layer-1 functional
section 135 through a transport channel.

[0064] In addition, the MAC-e functional section 134
is configured to work as a lower layer of the MAC-d func-
tional section 133, and to implement the retransmission
control function according to Hybrid ARQ (HARQ) and
the transmission rate control function.

[0065] Specifically, as shown in FIG. 8, the MAC-e
functional section 134 is provided with a multiplex section
134a, an E-TFG selecting section 134b, and an HARQ
processing section 134c.

[0066] The multiplex section 134ais configured to per-
form a multiplex processing to the uplink user data, which
is received from the MAC-d functional section 133 as
MAC-d flow, based on a "Enhanced - Transport Format
Indicator (E-TFI) " notified from the E-TFC selecting sec-
tion 134b, so as to generate uplink user data (a Transport
Block) to be transmitted via a transport channel (E-DCH).
Then, the multiplex section 134a is, configured to trans-
mit the generated uplink user data (Transport Block) to
the HARQ processing section 134c.

[0067] Hereinafter, the uplink user data received as
MAC-d flow is indicated as the "uplink user data (MAC-
d flow)", and the uplink user data to be transmitted via
the transport channel (E-DCH) is indicated as the "uplink
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user data (E-DCH)".

[0068] The E-TFl is an identifier of a transport format,
which is a format for providing the transport block on the
transport channel (E-DCH) per TTI, and the E-TFl is add-
ed to the MAC-e header.

[0069] The multiplex section 134a is configured to de-
termine a transmission data block size to be applied for
the uplink user data based on the E-TFI notified from the
E-TFC selecting section 134b, and to notify the deter-
mined transmission data block size to the HARQ
processing section 134c.

[0070] In addition, when the multiplex section 134are-
ceives the uplink user data from the MAC-d functional
section 133 as MAC-d flow, the multiplex section 134a
is configured to notify, to the E-TFC selecting section
134b, E-TFC selecting information for selecting a trans-
port format for the received uplink user data.

[0071] Here, the E-TFC selecting information includes
data size and priority class of the uplink user data, or the
like.

[0072] The HARQ processing section 134c is config-
ured to perform the retransmission control processing for
the "uplink user data (E-DCH)" according to the "N chan-
nel stop and wait (N-SAW) protocol", based on ACK/
NACK for the uplink user data notified from the layer-1
functional section 135.

[0073] Inaddition, the HARQ processing section 134c
is configured to transmit, to the layer-1 functional section
135, the "uplink user data (E-DCH)" received from the
multiplex section 134a, and HARQ information (for ex-
ample, a number for retransmission, and the like) used
for the HARQ processing.

[0074] The E-TFC selecting section 134b is configured
to determine the transmission rate of the uplink user data
by selecting the transport format (E-TF) to be applied to
the "uplink user data (E-DCH)".

[0075] Specifically, the E-TFC selecting section 134b
is configured to determine whether the transmission of
the uplink user data should be performed or stopped,
based on scheduling information, the amount of data in
MAC-d PDU, the condition of hardware resource of the
radio base station Node B, and the like.

[0076] The scheduling information (such as absolute
transmission rate and a relative transmission rate of the
uplink user data) is received from the radio base station
Node B, the amount of datain MAC-d PDU (such as data
size of the uplink user data) is passed from the MAC-d
functional section 133, and the condition of hardware re-
source of the radio base station Node B is controlled in
the MAC-e functional section 134.

[0077] Forexample, the E-TFC selecting section 134b
is configured to store the transmission rate of uplink user
data in association with the transport format, to update
the transmission rate of uplink user data based on the
scheduling information from the layer-1 functional sec-
tion 135, and to notify, to the layer-1 functional section
135 and the multiplex section 134a, the E-TFI for identi-
fying the transport format which is associated with the
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updated transmission rate of uplink user data.

[0078] Here, when the E-TFC selecting section 134b
receives the absolute transmission rate of the uplink user
data from the serving cell for the mobile station UE via
the E-AGCH as the scheduling information, the E-TFC
selecting section 134b is configured to change the trans-
mission rate of the uplink user data to the received ab-
solute transmission rate of the uplink user data.

[0079] In addition, when the E-TFC selecting section
134b receives the relative transmission rate of the uplink
user data (Down command or Don’t care command) from
the serving cell for the mobile station UE via the E-RGCH
as the scheduling information, the E-TFC selecting sec-
tion 134b is configured to increase/decrease the trans-
mission rate of the uplink user data, at the timing of re-
ceiving the relative transmission rate, by the predeter-
mined rate based on the relative transmission rate of the
uplink user data.

[0080] Inthis specification, the transmission rate of the
uplink user data can be a rate which can transmit an
uplink user data via an "Enhanced Dedicated Physical
Data Channel (E-DPDCH)", a transmission data block
size (TBS) for transmitting an uplink user data, a trans-
mission power of an"E-DPDCH" , or a transmission pow-
er ratio (a transmission power offset) between an "E-DP-
DCH" and a "Dedicated Physical Control Channel
(DPCCH)".

[0081] As shown in FIG. 9, the layer-1 functional sec-
tion 135 is provided with a transmission channel encod-
ing section 135a, a physical channel mapping section
135b, a DPDCH transmitting section 135¢c, a DPCCH
transmitting section (not shown), an E-DPDCH transmit-
ting section 135d, an E-DPCCH transmitting section
135e, an E-HICH receiving section 135f, an E-RGCH re-
ceiving section 135¢g, an E-AGCH receiving section 135h,
a physical channel de-mapping section 135j, and a DP-
CH receiving section 135i.

[0082] As shownin FIG. 10, the transmission channel
encoding section 135a is provided with a FEC (Forward
Error Correction) encoding section 135al, and a trans-
mission rate matching section 135a2.

[0083] AsshowninFIG. 10, the FEC encoding section
135a1 is configured to perform the error correction en-
coding processing toward the "uplink user data (E-
DCH)", that is, the transport block, transmitted from the
MAC-e functional section 134.

[0084] In addition, as shown in FIG. 10, the transmis-
sion rate matching section 135a2 is configured to per-
form, toward the transport block to which the error cor-
rection encoding processing is performed, the process-
ing of "repetition (repeat of bit)" and "puncture (bit
skipping) " in order to match to the transmission capacity
in the physical channel.

[0085] The physical channel mapping section 135b is
configured to pair the "uplink user data (E-DCH)" from
the transmission channel encoding section 135a with the
E-DPDCH, and to pair the E-TFI and the HARQ informa-
tion from the transmission channel encoding section
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135a with the E-DPCCH.

[0086] The DPDCH transmitting section 135c is con-
figured to perform a transmission processing of a "Ded-
icated Physical Data Channel (DPDCH)" for uplink user
data. The DPDCH is used for transmitting the uplink user
data to be transmitted by the mobile station UE.

[0087] Here, the above uplink user data includes a
measurement report, which reports transmission power
of a common pilot channel transmitted from the cell.
[0088] The E-DPDCH transmitting section 135dis con-
figured to perform a transmission processing of the E-
DPDCH.

[0089] The E-DPCCH transmitting section 135eis con-
figured to perform a transmission processing of the E-
DPCCH.

[0090] The E-HICH receiving section 135f is config-
ured to receive an "E-DCH HARQ Acknowledgement In-
dicator Channel (E-HICH) " transmitted from the cells
(the serving cell and the non-serving cell for the mobile
station UE).

[0091] The E-RGCH receiving section 135g is config-
ured to receive the E-RGCH transmitted from the cells
(the serving cell and the non-serving cell for the mobile
station UE).

[0092] Inaddition, the E-RGCH receiving section 135g
is configured to receive relative transmission rate control
channel decoding information for decoding the relative
transmission rate control channel for the uplink user data.
[0093] The E-AGCH receiving section 135h is config-
ured to receive the E-AGCCH transmitted from the cell
(the serving cell for the mobile station UE).

[0094] The DPCH receiving section 135i is configured
to perform a receive processing of a downlink "Dedicated
Physical Channel (DPCH)" transmitted from the cell.
[0095] Here,the DPCHincludes a"Dedicated Physical
Data Channel (DPDCH)" and a "Dedicated Physical Con-
trol Channel (DPCCH)".

[0096] The physical channel de-mapping section 135j
is configured to extract the scheduling information (the
relative transmission rate of the uplink user data, that is,
Up command/Down command/ Don’'t care command)
which is included in the E-RGCH received by the E-
RGCH receiving section 135g, so as to transmit the ex-
tracted scheduling information to the MAC-e functional
section 134.

[0097] To be more specific, the physical channel de-
mapping section 135j is configured to decode the E-
RGCH received by the E-RGCH receiving section 135g,
and to extract the relative transmission rate for the uplink
user data, (i.e. , up Command/Down Command/ Don’t
care) which is notified by the decoded E-RGCH, so as
to transmit the extracted relative transmission rate to the
MAC-e functional section 134.

[0098] In addition, the physical channel de-mapping
section 135j is configured to extract the scheduling infor-
mation (the absolute transmission rate of the uplink user
data) which is included in the E-AGCH received by the
E-AGCH receiving section 135h, so as to transmit the
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extracted scheduling information to the MAC-e functional
section 134.

[0099] FIG. 11 shows an example of a configuration
of functional blocks of a radio base station Node B ac-
cording to this embodiment.

[0100] As shown in FIG. 11, the radio base station
Node B according to this embodiment is provided with
an HWY interface 21, a baseband signal processing sec-
tion 22, a transmitter-receiver section 23, an amplifier
section 24, a transmission-reception antenna 25, and a
call processing control section 26.

[0101] The HWY interface 21 is configured to receive
downlink user data to be transmitted from the radio net-
work controller RNC, which is located in an upper level
of the radio base station Node B, so as to enter the re-
ceived downlink user data to the baseband signal
processing section 22.

[0102] In addition, the HWY interface 21 is configured
to transmit uplink user data from the baseband signal
processing section 22 to the radio network controller
RNC.

[0103] The baseband signal processing section 22 is
configured perform the layer-1 processing such as chan-
nel encoding processing, spreading processing, and the
like, to the downlink user data, so as to transmit the base-
band signal including the downlink user data to the trans-
mitter-receiver section 23.

[0104] In addition, the baseband signal processing
section 22 is configured to perform the layer-1 processing
such as despreading processing, RAKE combining
processing, error correction decoding processing, and
the like, to the baseband signal, which is acquired from
the transmitter-receiver section 23, so as to transmit the
acquired uplink user data to the HWY interface 21.
[0105] The transmitter-receiver section 23 is config-
ured to convert the baseband signal, which is acquired
from the baseband signal processing section 22, to radio
frequency signals.

[0106] In addition, the transmitter-receiver section 23
is configured to convert the radio frequency signals,
which are acquired from the amplifier section 24, to the
baseband signals.

[0107] The amplifier section 24 is configured to amplify
the radio frequency signals acquired from the transmitter-
receiver section 23, so as to transmit the amplified radio
frequency signals to the mobile station UE via the trans-
mission-reception antenna 25.

[0108] In addition, the amplifier section 24 is config-
ured to amplify the signals received by the transmission-
reception antenna 25, so as to transmit the amplified sig-
nals to the transmitter-receiver section 23.

[0109] The call processing control section 26 is con-
figured to transmit / receive the call processing control
signals to / from the radio network controller RNC, and
to perform the processing of condition control of each
function in the radio base station Node B, allocating hard-
ware resource in layer-3, and the like.

[0110] FIG. 12 is a functional block diagram of the
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baseband signal processing section 22.

[0111] As shown in FIG. 12, the baseband signal
processing section 22 is provided with a layer-1 function-
al section 221, and a MAC-e functional section 222.
[0112] AsshowninFIG. 13, the layer-1 functional sec-
tion 221 is provided with a DPDCH despreading-RAKE
combining section 221a, a DPDCH decoding section
221b, a DPCCH despreading-RAKE combining section
(not shown), a DPCCH decoding section (not shown), an
E-DPCCH despreading-RAKE combining section 221c,
E-DPCCH decoding section 221d, an E-DPDCH de-
spreading-RAKE combining section 221e, a buffer 221f,
a re-despreading section 221g, an HARQ buffer 221h,
an error correction decoding section 221i, a transmission
channel encoding section 221j , a physical channel map-
ping section 221k, an E-HICH transmitting section 2211,
an E-AGCH transmitting section 221m, an E-RGCH
transmitting section 221n, and a DPCH transmitting sec-
tion 2210.

[0113] However, these functions do not have to be in-
dependently present as hardware. That is, these func-
tions can be partly or entirely integrated, or can be con-
figured through a process of software.

[0114] The DPDCH despreading-RAKE combining
section 221a is configured to perform the despreading
processing and the RAKE combining processing to the
DPDCH.

[0115] The DPDCH decoding section 221b is config-
ured to decode the uplink user data transmitted from the
mobile station UE, based on the output from the DPDCH
despreading-RAKE combining section 221a, so as to
transmit the decoded uplink user data to the MAC-e func-
tional section 222.

[0116] Here, the above uplink user data includes a
measurement report, which reports reception power of a
common pilot channel transmitted from the mobile station
UE.

[0117] The E-DPCCH despreading-RAKE combining
section 221c is configured to perform the despreading
processing and RAKE combining processing to the E-
DPCCH.

[0118] The E-DPCCH decoding section 221d is con-
figured to decode the E-TFCI for determining the trans-
mission rate of the uplink user data (or an "Enhanced
Transport Format and Resource Indicator (E-TFRI)"
based on the output from the E-DPCCH despreading-
RAKE combining section 221c, so as to transmit the de-
coded E-TFCI to the MAC-e functional section 222.
[0119] The E-DPDCH despreading-RAKE combining
section 221e is configured to perform the despreading
processing to the E-DPDCH using the spreading factor
(the minimum spreading factor) and the number of multi-
codes which correspond to the maximum rate that the E-
DPDCH can use, so as to store the despread data to the
buffer 221f. By performing the despreading processing
using the above described spreading factor and the
number of multi-codes, it is possible for the radio base
station Node B to reserve the resources so that the radio
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base station Node B can receive the uplink data up to
the maximum rate (bit rate) that the mobile station UE
can use.

[0120] The re-despreading section 221g is configured
to perform the re-despreading processing to the data
stored in the buffer 221f using the spreading factor and
the number of multi-codes which are notified from the
MAC-e functional section 222, so as to store the re-de-
spread data to the HARQ buffer 221h.

[0121] The error correction decoding section 221i is
configured to perform the error correction decoding
processing to the data stored in the HARQ buffer 221h
based on the coding rate which is notified from the MAC-
e functional section 222, so as to transmit the acquired
"uplink user data (E-DCH)" to the MAC-e functional sec-
tion 222.

[0122] The transmission channel encoding section
221j is configured to perform the necessary encoding
processing to the ACK/NACK and the scheduling infor-
mation for the uplink user data received from the MAC-
e functional section 222.

[0123] The physical channel mapping section 221k is
configured to pair the ACK/NACK for the uplink user data,
which is acquired from the transmission channel encod-
ing section 221j, with the E-HICH, to pair the scheduling
information (absolute transmission rate), which is ac-
quired from the transmission channel encoding section
221h, with the E-AGCH, and to pair the scheduling infor-
mation (relative transmission rate), which is acquired
from the transmission channel encoding section 221j,
with the E-RGCH.

[0124] The E-HICH transmitting section 2211 is con-
figured to perform a transmission processing of the E-
HICH.

[0125] The E-AGCH transmitting section 221m is con-
figured to perform a transmission processing to the E-
AGCH.

[0126] The E-RGCH transmitting section 221n is con-
figured to perform a transmission processing to the E-
RGCH.

[0127] The DPCH transmitting section 2210 is config-
ured to perform a transmission processing to a downlink
"Dedicated Physical Channel (DPCH)" transmitted from
the radio base station Node B.

[0128] AsshowninFIG. 14, the MAC-e functional sec-
tion 222 is provided with an HARQ processing section
222a, a receive processing command section 222b, a
scheduling section 222c, and a de-multiplex section
222d.

[0129] The HARQ processing section 222a is config-
ured to receive the uplink user data and the HARQ infor-
mation which are received from the layer-1 functional
section 221, so as to perform the HARQ processing on
the "uplink user data (E-DCH)".

[0130] Inaddition, the HARQ processing section 222a
is configured to notify, to the layer-1 functional section
221, the ACK/NACK (for the uplink user data) which
shows the result of receive processing on the "uplink user
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data (E-DCH)".

[0131] Inaddition, the HARQ processing section 222a
is configured to notify, to the scheduling section 222c,
the ACK/NACK (for the uplink user data) per process.
[0132] Thereceive processingcommand section 222b
is configured to notify, to the re-despreading section 221g
and the HARQ buffer 221h, the spreading factor and the
number of multi-codes for the transport format of each
mobile station UE, which is specified by the E-TFCI per
TTI received from the E-DPCCH decoding section 221d
in the layer-1 functional section 221. Then, the receive
processing command section 222b is configured to notify
the encoding rate to the error correction decoding section
221i.

[0133] The scheduling section 222c is configured to
change the absolute transmission rate or the relative
transmission rate of the uplink user data, based on the
E-TFCI per TTI received from the E-DPCCH decoding
section 221d in the layer-1 functional section 221, the
ACK/NACK per process received from the HARQ
processing section 222a, the interference level, and the
like.

[0134] In addition, the scheduling section 222¢ is con-
figured to notify, to the layer-1 functional section 221, the
absolute transmission rate or the relative transmission
rate ofthe uplink user data, as the scheduling information.
[0135] The de-multiplex section 222d is configured to
perform the de-multiplex processing to the "uplink user
data (E-DCH and DCH)" received from the HARQ
processing section 222a, so as to transmit the acquired
uplink user data to the HWY interface 21.

[0136] Here, the above uplink user data includes a
measurement report, which reports reception power of a
common pilot channel transmitted from the mobile station
UE.

[0137] The radio network controller RNC according to
this embodimentis an apparatus located in an upper level
of the radio base station Node B, and is configured to
control radio communications between the radio base
station Node B and the mobile station UE.

[0138] AsshowninFIG. 15, the radio network control-
ler RNC according to this embodiment is provided with
an exchange interface 31, a Logical Link Control (LLC)
layer functional section 32, a MAC layer functional sec-
tion 33, a media signal processing section 34, a radio
base station interface 35, and a call processing control
section 36.

[0139] The exchange interface 31 is an interface with
an exchange 1, and is configured to forward the downlink
signals transmitted from the exchange 1 to the LLC layer
functional section 32, and to forward the uplink signals
transmitted from the LLC layer functional section 32 to
the exchange 1.

[0140] The LLC layer functional section 32 is config-
ured to perform an LLC sub-layer processing such as a
combining processing of a header or a trailer such as a
sequence pattern number.

[0141] The LLC layer functional section 32 is also con-
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figured to transmit the uplink signals to the exchange
interface 31 and to transmit the downlink signals to the
MAC layer functional section 33, after the LLC sub-layer
processing is performed.

[0142] The MAC layer functional section 33 is config-
ured to perform a MAC layer processing such as a priority
control processing or a header adding processing.
[0143] TheMAC layerfunctional section 33 is also con-
figured to transmit the uplink signals to the LLC layer
functional section 32 and to transmit the downlink signals
to the radio base station interface 35 (or the media signal
processing section 34), after the MAC layer processing
is performed.

[0144] The media signal processing section 34 is con-
figured to perform a media signal processing against
voice signals or real time image signals.

[0145] The media signal processing section 34 is also
configured to transmit the uplink signals to the MAC layer
functional section 33 and to transmit the downlink signals
to the radio base station interface 35, after the media
signal processing is performed.

[0146] The radio base station interface 35 is an inter-
face with the radio base station Node B. The radio base
station interface 35 is configured to forward the uplink
signals transmitted from the radio base station Node B
to the MAC layer functional section 33 (or the media sig-
nal processing section 34) and to forward the downlink
signals transmitted from the MAC layer functional section
33 (or the media signal processing section 34) to the
radio base station Node B.

[0147] The call processing control section 36 is con-
figured to perform a radio resource control processing,
a channel setup and release processing by the layer-3
signaling, or the like. Here, the radio resource control
includes call admission control, handover control, or the
like.

[0148] In addition, the call processing control section
36 is configured to determine that the mobile station UE
shifts between the SHO state and the Non-SHO state,
based on the above described measurement report, and
the like.

[0149] In addition, the call processing control section
36 is configured to transmit the relative transmission rate
control channel decoding information for decoding the
relative transmission rate control channel for uplink user
data to the mobile station UE, based on the above de-
scribed determination of shift between the SHO state and
the Non-SHO state at the mobile station UE.

(Operations of Mobile Communication System According
to First Embodiment of the Present Invention)

[0150] Referring to FIG. 16, operations of a transmis-
sion power control method in the mobile communication
system according to this embodiment will be described.
[0151] To be more specific, an example in which the
mobile station DE has shifted from a Non-SHO state to
a SHO state based on the transmission power control
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method according to this embodiment will be described.
[0152] In the transmission power control method ac-
cording to this embodiment, the active set can be
changed based on the predetermined conditions other
than the above mentioned cases, so as to change the
cells which establish radio links with the mobile station
UE, or decrease the number of cells which establish radio
links with the mobile station UE.

[0153] Here, aradio base station Node B according to
this embodiment is configured to control one or a plurality
of cells. In addition, in this embodiment, the cells include
the functions of the radio base station Node B.

[0154] Here, the radio links according to this embodi-
ment indicate the DPCH or the E-DPDCH between the
mobile station UE and the cell.

[0155] Therefore, in this embodiment, the state in
which the mobile station is establishing the radio link with
only one cell is referred to "a Non-SHO state", and the
state in which the mobile station UE is establishing the
radio links with plurality of cells is referred to "a SHO
state".

[0156] Further, in this embodiment, it can be config-
ured that both of cell #10 and cell #20 are controlled by
a same single radio base station Node B, or the each of
cell #10 and cell #20 is controlled by different radio base
stations Node B.

[0157] AsshowninFIG. 16, in step S1001, the mobile
station UE is establishing a data connection for transmit-
ting the uplink user data with the radio network controller
RNC via the cell #10.

[0158] Instep S1002, when the reception power of the
common pilot signal from the cell #20 become more than
or equal to the predetermined value, the mobile station
UE transmits a measurement report to the radio network
controller RNC.

[0159] Instep S1003, the radio network controller RNC
transmits, to the cell #20, a SHO setting request which
requests the cell #20 to establish synchronization of radio
links for uplink between the mobile station UE and the
cell #20.

[0160] To be more specific, in step S1003, the radio
network controller RNC transmits, to the radio base sta-
tion Node B #2, a SHO setting request including SHO
parameters. For example, the SHO parameters include
a start time of the SHO, a channelization code for iden-
tifying a channel configuration of the radio links for the
uplink, and a scrambling code for identifying the mobile
station UE.

[0161] In step S1004, the cell #20 transmits a SHO
setting response for indicating that the cell #20 has re-
ceived the SHO setting request.

[0162] Instep S1005, the radio network controller RNC
requests the mobile station UE to establish synchroniza-
tion of radio links for downlink between the cell #20 and
the mobile station UE.

[0163] To be more specific, in step s1005, the radio
network controller RNC transmits, to the mobile station
UE, a SHO setting request including the SHO parame-
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ters. For example, the SHO parameters includes a start
time of the SHO, a channelization code for identifying a
channel configuration of the radio links for the uplink, a
scrambling code for identifying the mobile station UE,
and the E-RGCH information.

[0164] In step S1006, the mobile station UE transmits
a SHO setting response for indicating that the mobile
station UE has received the SHO setting request.
[0165] The mobile station UE shifts from the Non-SHO
state to the SHO state based on the parameters. In step
S1007, the mobile station in the SHO state with the cell
#10 and the cell #20.

[0166] In such way, the radio network controller RNC
notifies, to the mobile station UE and the radio base sta-
tion Node B, the relative transmission rate control chan-
nel decoding information for decoding the "E-RGCH" be-
fore the mobile station UE enters the SHO state.

(Effects of Mobile Communication System according to
First embodiment of the Present invention)

[0167] As described above, according to the present
invention, a radio network controller RNC notifies a rel-
ative transmission rate control channel decoding infor-
mation for decoding a relative transmission rate control
channel to a mobile station, before the mobile station
enters the SHO state, so that it is possible to provide a
transmission method for user data which can transmit
user data fast, even when an active set is updated, and
a radio network controller.

[0168] 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 the representative embodiments shown
and described herein. Accordingly, various modifications
may be made without departing from the scope of the
general inventive concept as defined by the appended
claims.

Claims

1. A transmission rate control method for controlling a
transmission rate of uplink user data which is trans-
mitted from a mobile station (UE) via an enhanced
dedicated physical data channel,
characterized by

determining, at a radio network controller
(RNC), that the mobile station transmitting the
enhanced dedicated physical data channel to
only a first cell (# 10) transmits the enhanced
dedicated physical data channel to the first cell
(# 10) and a second cell (# 20);

notifying, at the radio network controller (RNC),
relative transmission rate control channel de-
coding information for decoding a relative trans-
mission rate control channel for the uplink user
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data to be transmitted by the second cell (# 20)
to the mobile station (UE) based on the deter-
mination;

transmitting, at the mobile station (UE), the en-
hanced dedicated physical data channel to the
first cell (# 10) and the second cell (# 20), after
the relative transmission rate control channel
decoding information is received; and
decoding, at the mobile station (UE), the relative
transmission rate control channel for the uplink
user data to be transmitted from the second cell
(# 20) based on the relative transmission rate
control channel decoding information, and con-
trolling the transmission rate of the uplink user
data based on a relative transmission rate for
the uplink user data which is notified by the de-
coded relative transmission rate control chan-
nel.

2. A radio network controller (RNC) used in a mobile
communication system for controlling a transmission
rate of uplink user data which is transmitted from a
mobile station (UE) via an enhanced dedicated phys-
ical data channel, characterized by:

a determiner (56) configured to determine that
the mobile station (UE) transmitting the en-
hanced dedicated physical data channel to only
a first cell (# 10) transmits the enhanced dedi-
cated physical data channel to the first cell (#
10) and a second cell (# 20); and

a notifier (36) configured to notify, to the mobile
station (UE), relative transmission rate control
channel decoding information for decoding arel-
ative transmission rate control channel for the
uplink user data to be transmitted by the second
cell (# 20), before the mobile station starts trans-
mission of the enhanced dedicated physical da-
ta channel to the first cell and the second cell
based on the determination.

Patentanspriiche

1. Ein Ubertragungsratensteuerungsverfahren zum
Steuern einer Ubertragungsrate von Uplink-Anwen-
derdaten, die von einer mobilen Station (UE) Uber
einen erweitert zugeordneten physikalischen Daten-
kanal Gbertragen werden,
gekennzeichnet durch

Bestimmen, an einer Funknetzwerkssteue-
rungseinheit (RNC), dass die mobile Station, die
den erweitert zugeordneten physikalischen Da-
tenkanal zu lediglich einer ersten Zelle (# 10)
Ubertragt, den erweitert zugeordneten physika-
lischen Datenkanal zu der ersten Zelle (# 10)
und einer zweiten Zelle (# 20) tbertragt;
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Mitteilen, an der Funknetzwerkssteuerungsein-
heit (RNC), von relativer Ubertragungsraten-
Steuerungskanal-Decodierinformation zum De-
codieren eines Steuerungskanals mit relativer
Ubertragungsrate fiir die Uplink-Anwenderda-
ten, die durch die zweite Zelle (# 20) zu der
mobilen Station (UE) basierend auf der Bestim-
mung zu Ubertragen sind;

Ubertragen, an der mobilen Station (UE), des
erweitert zugeordneten physikalischen Daten-
kanals zu der ersten Zelle (# 10) und der zweiten
Zelle (# 20), nachdem der Steuerungskanal mit
relativer Ubertragungsrate empfangen ist; und
Decodieren, an der mobilen Station (UE), des
Steuerungskanals mit relativer Ubertragungsra-
te fir die Uplink-Anwenderdaten, die von der
zweiten Zelle (# 20) zu Ubertragen sind, basie-
rend auf der relativen Ubertragungsraten-
Steuerungskanal-Decodierinformation, und
Steuern der Ubertragungsrate der Uplink-An-
wenderdaten basierend auf einer relativen
Ubertragungsrate fiir die Uplink-Anwenderda-
ten, die durch den decodierten Steuerungska-
nal mit relativer Ubertragungsrate mitgeteilt
wird.

Eine Funknetzwerkssteuerungseinheit (RNC), die in
einem mobilen Kommunikationssystem verwendet
wird, zum Steuern einer Ubertragungsrate von
Uplink-Anwenderdaten, die von einer mobilen Stati-
on (UE) Uber einen erweitert zugeordneten physika-
lischen Kanal Ubertragen werden,
gekennzeichnet durch:

ein Bestimmungseinheit (56), der konfiguriert ist
zum Bestimmen, dass die mobile Station, die
den erweitert zugeordneten physikalischen Da-
tenkanal zu lediglich einer ersten Zelle (# 10)
Ubertragt, den erweitert zugeordneten physika-
lischen Datenkanal zu der ersten Zelle (# 10)
und einer zweiten Zelle (# 20) Ubertragt;

eine Mitteilungseinheit (36), die konfiguriert ist
zum Mitteilen zu der mobilen Station (UE) von
relativer Ubertragungsraten-Steuerungskanal-
Decodierinformation zum Decodieren eines
Steuerungskanals mit relativer Ubertragungsra-
te fur die Uplink-Anwenderdaten, die durch die
zweite Zelle (# 20) zu ubertragen sind, bevor die
mobile Station die Ubertragung des erweitert zu-
geordneten physikalischen Datenkanals zu der
ersten Zelle und

zu der zweiten Zelle basierend auf der Bestim-
mung startet.

Revendications

Procédé de commande de vitesse de transmission
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destiné @ commander une vitesse de transmission
de données utilisateur en liaison montante qui sont
transmises a partir d’'une station mobile (UE) par le
biais d’'un canal de données physique dédié amélio-
ré, caractérisé par

déterminer, au niveau d’'une unité de commande
de réseau radio (RNC), que la station mobile
transmettant le canal de données physique dé-
dié amélioré a uniquement une premiere cellule
(# 10) transmette le canal de données physique
dédié amélioré a la premiére cellule (# 10) et a
une seconde cellule (# 20),

notifier, au niveau de l'unité de commande de
réseau radio (RNC), une information de déco-
dage de canal de commande de vitesse de
transmission relative destinée a décoder un ca-
nal de commande de vitesse de transmission
relative pour les données utilisateur en liaison
montante devant étre transmises parla seconde
cellule (# 20) a la station mobile (UE) sur la base
de la détermination,

transmettre, au niveau de la station mobile (UE),
le canal de données physique dédié amélioré a
la premiére cellule (# 10) et a la seconde cellule
(# 20), apres que le canal de commande de vi-
tesse de transmission relative soit regu, et
décoder, au niveau de la station mobile (UE), le
canal de commande de vitesse de transmission
relative pour les données utilisateur en liaison
montante devant étre transmises depuis la se-
conde cellule (# 20) sur la base de I'information
de décodage de canal de commande de vitesse
de transmission relative, et commander la vites-
se de transmission de données utilisateur en
liaison montante sur la base d’'une vitesse de
transmission relative pour les données utilisa-
teur en liaison montante qui sont notifiées par
le canal de commande de vitesse de transmis-
sion relative décodé.

Unité de commande de réseau radio (RNC) utilisée
dans un systéeme de communication mobile pour
commander une vitesse de transmission de don-
nées utilisateur en liaison montante qui sont trans-
mises a partir d’'une station mobile (UE) par le biais
d’un canal de données physique dédié amélioré,
caractérisé par

une unité de détermination (56) configurée pour
déterminer que la station mobile (UE) transmet-
tant le canal de données physique dédié amé-
lioré a uniqguement une premiére cellule (# 10)
transmette le canal de données physique dédié
amélioré a la premiére cellule (# 10) et a une
seconde cellule (# 20), et

une unité de notification (36) configurée pour
notifier, a la station mobile (UE), une information
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de décodage de canal de commande de vitesse
de transmission relative destinée a décoder un
canal de commande de vitesse de transmission
relative pour les données utilisateur en liaison
montante devant étre transmises parlaseconde
cellule (# 20) avant que la station mobile ne com-
mence une transmission du canal de données
physique dédié amélioré a la premiére cellule et
a la seconde cellule sur la base de la détermi-
nation.

10

15

20

25

30

35

40

45

50

55

12

22



EP 1 758 319 B9 (W1B1)

FIG. 1
EXCHANGE 1
L1 (Mo NeTWoRe [
L] RADIO BASE RNC
RADIO BASE
STATION \\\\
Node B #1 TO ANOTHER RADIO
L] BASE STATION NODE B
DIO BASE RADIO BASE
RAST‘AQHON ATION STATION
NodeB #3 NodeB #4 NodeB #5
|
MOBILE
STATION UE
FIG. 2A
" I
EH ~
5
axs
S
@ TRANSMISSION DATA BLOCK
5 . OF MOBILE STATION A
TIME TRANSMISSION DATA BLOCK
FIG. 2B L - OF MOBILE STATION B
o2
3
o
FIG. 2C
J—
= #| |
3 1
o BaR
= #2
S =

13



EP 1758 319 B9 (W1B1)

€91

B@NmJ n
1= S ; : —>
N VIS OHS ONINd
b C. - 4|W¢
VLS OHS ONINNd
900ZS N04SIH ONILIS OHS
S00ZS 1" 1san0ay ONILIZS OHS >
P00ZS”F"35NDd534 ONILLIS OHS
£00TS " "1~ 1sandaw oNILIES OHS
e
20025 | 140d3H INIWIHNSYIN zo:.m_uz_%_.uzs
] e o
) 1002
YATIONIN 0z TEDZEGPON (01 TTD) 1 99PON n
P A IOHINGD NOILVIS 35vA Oiovd  NOILVIS 3svg Olavy NOLIVLS T1IS0W

14



EP 1 758 319 B9 (W1B1)

FiG. 4

RADI0 NETWORK
CONTROLLER RNC

g N

RADIO BASE RADIO BASE
STATION NodeB#1 | STATION NodeB#2
CELL | CELL | CELL CELL | CELL | CELL
& | 8 | #3 | 8 | #3

E-DPCCH
E-AGCH E-DPDCH E-RGCH
E-RGCH

MOBILE
STATION
UE

15



EP 1 758 319 B9 (W1B1)

FIG. 5
MOBILE STATION UE
ANOTHER Pl 13 14 15
FUNCTIONAL BUS 1| | TRANSMISSION-
SECTION — | INTERFACE 1%’&1%%“ RECEPTION
SECTION NA
N2
CALL PROCESSING
CONTROL SECTION
FIG.6
13
S
BASEBAND SIGNAL | UPPER LAYER FUNCTIONAL SECTION |~131
PROCESSING SECTION
RLC FUNCTIONAL SECTION | ~132
MAC-d FUNCTIONAL SECTION |~133
MAC-e FUNCTIONAL SECTION | ~134
LAYER-1 FUNCTIONAL SECTION [ ~135

16



EP 1758 319 B9 (W1B1)

FIG. 7

PPER LAYER
FUNCHIONAL Sihon b~ 131

APPLICATION DATA
(RLC SDU)

2

ALC FUNCTIONGL
SN 1132

RLC PDU
LOGICAL CHANNEL Cb 133 ] (T

/
MAC-d FUNCTIONAL

SECTION RLC HEADER
MAC~d PDU
MAC-d FLOW sl By | R
134 ?
b)
MAC~e FUNCTIONAL
SECTION MAC-d HEADER
TRANSPORT BLOCK
TRANSPORT b T
CHANNEL (35
LR MAC-
FUNCTIONAL SECTION e HEADER

17



EP 1758 319 B9 (W1B1)

NOID3S TYNOLDNN I-1BAVT GE|

} ! }
| |(viva mEsn
NOLIVHOANI (D01 |JNN 04
Yy
NOID3S ONISSID08d DUVH
w1
YNI'tdN HO4 32IS e NOILVINYOINI
Y201 VIVa NOISSINSNVHL NITNAIDS
(HDG-3) Y1va H3asn NNIdN
)4
nopss  fe—id OIS
~1 [auinan |——
eptl NOLLYAHOINI | J41-3

Al-3

(MO __.33._ MDIBS  gpgL~

NOLD3S TYNOIDNM 3~V wiva H3sn NI

NOID3S TYNOILINNA P-DYIN £E1

8 9ld

18



NOMD3S HIAIIFH-HILLINSNVYL ]

EP 1 758 319 B9 (W1B1)

| | | i i i
| | | |
NowD3S | | Noid3s | | nowdas | ] nowdas Nooas || Nowdas ||  wowas
ONIAID3H| {ONIARTH| |ONIAIDDIH | {ONIAID3Y|  [onaLLIvSNvaLE | oNTLLTNSNVEL Y ONLLINSNvAL
mda | | wov-3 | | mow-a || o3 DX0-3 || Wad3 || Wada
7 ~ ol oA 7 7 7
1wl el e el | el | a8 )
NOILD3S INIAVIN-0 TINNVHD TVDISARd mm.__z“_m_w wa_u.“%__:._
feel~ acer~—  f
NOLD3S INIGODN3
~1  TENNVID NOISSISNVAL
eGel X 3
NOILVINUOINI v_ﬂ_ﬁ___dg NOLLVIHO4NI (0a-3)
ININAIHIS MYNV OUVH | viva y3sn ¥NItdn| | 141-3
NOLDD3S TYNOLONN 1-HAVT
cel ™ \

NOID3IS TYNOIDONNS 3~V bE)

6914

19




EP 1 758 319 B9 (W1B1)

FIG. 10
TRANSPORT BLOCK
1353._
 — e ENCODING RATD
(| Fec encoping ||
13581~ secrion |:
13502] A
~ |
1 Mdmon | REPETITION OR PUNCTURE
I e mosemas T ____._“,"
PHYSICAL i)
135b~_4  CHANNEL
MAPPING
SECTION

20



EP 1 758 319 B9 (W1B1)

FIG. 11
RADIO BASE STATION NodeB
USER DATA ” BASEBAND S|GNAL§3 -
RADIO 21 24
NETWORK S (S_) 9 S S
CONTROLLER | ™ Hwy BASEBAND }=—>TTRANSMITTER-] AMPLIFIER
RNC INTERFACE | 1| SIGNAL RECEIVER T SECTION |15
PROCESSING SECTION
CONTROL nm@ e .
2
|| CALL PROCESSING
CONTROL SECTION
FIG. 12
252
BASEBAND SIGNAL PROCESSING SECTION
MAC-e FUNCTIONAL SECTION |~222

LAYER-1 FUNCTIONAL SECTION

_~221

21



EP 1758 319 B9 (W1B1)

NOID3S
INILLINSNWUL —p

A~ H)da
Pl L
| 114 e [/ AT o
NOLD3S NS |/ UITE
NOLLYWHOINI ONING3HIS . ﬁm@zm | i e IT
(viva y3sn b \ﬁo& NOISSINSNVHI VDISAHd u _\\ HD9v-3
SIN0ILTA 30 WITAAN BODVA ONIGVILdS & NOILIS
S3000LC 20 B3NN W00V 2_5_&4_ | %% bt |
117
(oa-pyve | PN Pz 1« o_NmM:?um
H3SM iNETdN M ng NOIL)3S ONINIGINOD 3XVY
NOLDIS OO0 <! B [ ONIOVIUS Q<] LN <1 -oNiayasdsaa || NOWLaS
TYNOLDRN ota| L— - Det-| | D
3-)UN . NSNViL
474 144 -~ W nolnas | 3¢C NOID3S £¢
- ONIG0IT j«—|ININIBNDD DIV |
NOLIVIEOHNI D¥VH 1Dd1-3 403 ONIQV3YdS3a
~ pizz™” S S
12/ N yLva NOILIIS NOIDS
- HIsN ANIdN oNI00D3T wz_uz_mzs P
q1zz v HDadda ONIaV3IY4S3a
_ - Kada
NOLD3S TYNOLONM 1-43AVY 4

€191

22



EP 1758 319 B9 (W1B1)

NOLID3S NOLONM 1-H3AV1 |27

-3) (viva w3sn
1UvH ﬁo_ﬂ__u,___um. NOLVAHOINI] | xNi1dn 404)
ONIQOONI YNIKN YNV
smuyn) (D :
; o ou | | RS
NOLDIS ONVININDD (SSTD044 ¥3d)
ONISS0US MDY NIVN/OV
—~ ¥ §
q¢ce (g-3)
VIVa ¥3sn ANIN PZzZ NOID3S ONINGIHDS N~
viVa H3sN V_P___du% v < e
si  NOWD3S XALINN-30
ugcmm
VIVO 435N NN e
w

Y
TVIYIINI AMH | £

bl "9l

23



RADIO
BASE STATION
NodeB

EP 1758 319 B9 (W1B1)

FIG. 15

RADIO NETWORK CONTROLLER RNC

__35

RADIO BASE
STATION
INTERFACE

31

—~~34

MEDIA SIGNAL
PROCESSING
SECTION

EXCHANGE
INTERFACE

EXCHANGE 1

~~3b

CALL
PROCESSING
CONTROL
SECTION

MAC LAYER
FUNCTIONAL
SECTION

LLC LAYER
FUNCTIONAL
SECTION

24



EP 1 758 319 B9 (W1B1)

| 001~
[ T VIS G NG
= =TS 21VIS OHS ONIENG |
000IS T ISNOISTY ONILLAS OHS
VT
— (NOLLVINEOINI 1D94-3)
50015 j 1530034 ONILEIS OHS
POOLS | ISNOSIH ONILIIS OHS
e >
£001S 1SINDIY INILLIS OHS
- 2001 1N04TY ININUASVIN NOHYIINAWNOD
AJ ol \hﬁa .
1001S
WOHIND) (0Z& TE) Z#GPON (014 TTDD) 1 G3PON n
ﬁﬁﬂz a_._«__ NOLLVAS 35Va OIOVY  NOLLVIS 3Svd OlavY

91914

NOLLVLS 31180

25



EP 1758 319 B9 (W1B1)
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

. JP P2005274653 B [0001]

26



	bibliography
	description
	claims
	drawings

