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Description

BACKGROUND OF THE INVENTION

realizes packet communication, an ACK signal is trans-
mitted when a packet is properly received, and a NACK
signal is transmitted when a packet cannot be properly
received, the signals being transmitted via a dedicated

1. Field of the Invention 5 channel. In such a system, even when packet transmis-
sion is rarely conducted, and transmission of reception
[0001] The presentinvention relates to a mobile wire- response signals such as ACK and NACK signals is not
less communication system and a wireless communica- necessary, a signal such as a pilot signal is continually
tion apparatus that establishes wireless communication transmitted via another dedicated channel for suitably
by controlling transmission power according to transmis- 70 adjusting the transmission power of the dedicated chan-
sion power control information. nel used for transmitting the reception response signals
such as ACK and NACK signals. Thus, the mobile station
2. Description of the Related Art unnecessarily consumes power for transmitting such sig-
nals.
[0002] A mobile wireless communication system that 75 [0005] Inthe W-CDMA scheme, HSDPA (High Speed
establishes wireless communication between wireless Downlink Packet Access) for realizing a maximum down-
communication apparatuses such as a mobile station link transmission speed of 14 Mbps is defined. According
and a base station may have a configuration as is shown to this scheme, adaptive coding modulation is used for
in FIG.1. The mobile wireless communication system of packet transmission. For example, QPSK (Quadrature
FIG.1 includes plural base stations 50a and 50b as wire- 20 Phase Shift Keying) modulation and 16-QAM (Quadra-
less communication apparatuses that are located in dif- ture Amplitude Modulation) may be adaptively inter-
ferent areas, and a mobile station 50c that conducts wire- changed to realize atransmission rate in accordance with
less communication while moving within the service ar- the state of the wireless propagation path.
eas of the base stations 50a and 50b. The base stations [0006] Itis noted that HSDPA uses the H-ARQ (Hybrid
50a and 50b and the mobile station 50cinclude antennas 25 Automatic Repeat Request) scheme. For example, inthe
51a,51b,and 51c, transmission/reception units 53a, 53b, mobile wireless communication system of FIG.1, when
and 53c that include amplifiers, modulators, and demod- the mobile station 50c receives packet datafrom the base
ulators, for example, and signal processing units 54a, station 50a and detects an error, the mobile station 50c
54b, and 54c, respectively. Also, the base stations 50a sends a request to the base station 50a to retransmit the
and 50binclude interface units 52aand 52b, respectively, 30 packet data. In turn, the base station 50a conducts re-
that form interfaces with a network (not shown). transmission of the packet data, and the mobile station
[0003] The wireless communication scheme used in 50c conducts an error correction decoding process using
the wireless communication between the mobile station both the initially received data and the retransmitted data.
50c and the base stations 50a and 50b may correspond [0007] Also, itis noted that wireless channels such as
to the W-CDMA (Wide-Code Division Multiple Access) 35 HS-SCCH (High Speed-Shared Control Channel), HS-
scheme, the OFDM (Orthogonal Frequency Division Mul- PDSCH (High Speed-Physical Downlink Shared Chan-
tiplexing) scheme, or other various schemes. Also, it is nel), and HS-DPCCH (High Speed-Dedicated Physical
noted that transmission power control (TPC) information Control Channel) are used in HSDPA.
is transmitted from the base stations 50a and 50b to the [0008] The wireless channels HS-SCCH and HS-PD-
mobile station 50c at predetermined intervals via down- 40 SCH in a mobile wireless communication system corre-
link channels (dedicated channels) so that a signal trans- spond to downlink shared channels from the base station
mitted from the mobile station 50c to the base stations to the mobile station. The HS-SCCH corresponds to a
50a and 50b may be received with a suitable power that control channel for transmitting parameter information
is sufficient for proper signal reception butis below a level pertaining to data transmitted by the HS-PDSCH. The
that may cause interference with other channels. Based 45 parameter information may include modulation type in-
onthe transmission power control information, the mobile formation indicating the modulation method used in
station 50c conducts transmission power control to in- transmitting data via the HS-PDSCH, the diffusion code
crease/decrease the transmission power of the transmis- number, and pattern information for arate matching proc-
sion/reception unit 53c. The transmission power control ess that is conducted on transmission data, for example.
information is generated according to the reception level 50 [0009] The HS-DPCCH inthe mobile wireless commu-
(quality) of a signal such as a pilot signal that is transmit- nication system corresponds to an uplink dedicated con-
ted from the mobile station 50c. For example, when the trol channel from the mobile station to the base station,
reception level (quality) is high, control information di- and is used upon transmitting from the mobile station to
recting a decrease of the transmission power may be the base station an ACK signal or a NACK signal indi-
generated, and when the reception level (quality) is low, 55 cating whether data received via the HS-PDSCH are
control information directing an increase of the transmis- properly received. For example, in a case where CRC
sion power may be generated. error is detected in the received data, a NACK signal is
[0004] Inamobile wireless communication system that transmitted to the base station, and the base station con-
2
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ducts retransmission of the data in response to the NACK
signal. Also, the HS-DPCCH is used to measure the re-
ception quality (e.g. , SIR: Signal to Interference Ratio)
of a signal received from the base station, and periodi-

transmission data block size for error correction cod-
ing;

(d) Xhap (Hybrid-ARQ Process Information); 3 bits;
process number for conducting retransmission con-

cally transmit the measurement result to the base station 5 trol;
as a CQlI (Channel Quality Indicator). The base station (e) Xrv (Redundancy and Constellation Version); 3
determines the state of the downlink wireless environ- bits; parameter for rate matching;
ment based on the CQI, and when it is determined that (f) Xnd (New Data Indicator); 1 bit; information indi-
the wireless environment is in a good state, the base cating whether data corresponds to new data; and
station switches to a modulation method that enables 70 (g) Xue (UE Identity); 16 bits; user identification in-
data transmission at a higher speed. On the other hand, formation.
when it is determined that the wireless environment is
not in a good state, the base station switches to a mod- [0013] As can be appreciated from the above descrip-
ulation method that realizes data transmission at a lower tions, the HS-SCCH is made up of 37 bits, and by receiv-
speed. 15 ing the HS-SCCH, parameter information pertaining to
[0010] FIG. 2 is a diagram showing the channels used the modulation method, the diffusion code, and error cor-
in HSDPA. In this drawing, the wireless channels CPICH, rection, for example, may be identified. In turn, demod-
P-CCPCH, HS-SCCH, HS-PDSCH, HS-DPCCH are ulation and decoding of the HS-DSCH may be conducted
shown. Itis noted that the CPICH (Common Pilot Chan- according to the parameter information.
nel) and the P-CCPCH (Primary Common Control Phys- 20 [0014] Theinformation (a) Xccs representsinformation
ical Channel) correspond to downlink shared channels. on the diffusion code used in transmitting data via the
The CPICH corresponds to a channel used for channel HS-PDSCH. For example, Xccs may represent a com-
estimation and cell search at the mobile station, and as bination of the multi-code number and code offset. The
a timing reference of other downlink physical channels information (b) Xms indicates the modulation method be-
within the same cell; that is, the CPICH corresponds to 25 ing used, and for example, Xms may correspond to ’1’
a channel for transmitting the so-called pilot signal. The or’0’ depending on whether the current modulation meth-
P-CCPCH corresponds to a channel for transmitting re- od corresponds to QPSK modulation or 16-QAM. The
port information. The channels HS-SCCH, HS-PDSCH, information (c) Xtbs corresponds to data for calculating
and HS-DPCCH correspond to control channels as de- the data size for transmitting a sub frame of the HS-PD-
scribed above, and the HS-DPCCH is used to transmit 30 SCH. The information (d) Xhap represents a process
the CQIl and ACK/NACK signals. number for H-ARQ, and corresponds to a consecutive
[0011] In the illustrated example of FIG.2, 15 slots number with respect to that of a previously transmitted
make up one frame (10 ms), and since the CPICH is used data block. Itis noted that in the case of a retransmission
as a timing reference, the beginning (head) of the frames process, the same process number assigned to the pre-
of the channels P-CCPCH and HS-SCCH correspondto 35  viously transmitted data block is used.
the beginning (head) of the frame of CPICH; however, [0015] The information (e) Xrv represents redundancy
the beginning (head) of the frame of the HS-PDSCH is parameter or constellation parameter information in the
delayed by two slots. Such a delay is made so that the retransmission of the HS-PDSCH. Itis noted thatin some
mobile station may receive and identify information per- cases, the parameter information may be updated upon
taining to demodulation of the HS-PDSCH beforehand. 40 transmission or retransmission, and in other cases, the
That is, information pertaining to the modulation method parameter information may be leftas itis. The information
and diffusion code is provided beforehand via the HS- (f) Xnd corresponds to data indicating whether the trans-
SCCH so that demodulation and decoding of the HS- mitted block corresponds to a new data block or a re-
PDSCH may be suitably realized. Also, it is noted that in transmitted data block. For example, in the case of a new
the channels HS-SCCH and HS-PSDCH, three slots 45 block, 1’ and ‘0’ may be interchanged, and in the case
make up one sub frame. of a retransmitted block, the arrangement of "1’ and ’'0’
[0012] Accordingto 3GPP TS 25.212v.5.7.0 (3rd Gen- may be left unchanged. The information (g) Xue corre-
eration Partnership Project; Technical Specification sponds to identification information of the mobile station
Group Radio Access Network; Multiplexing and Channel (user).
Coding (FDD)), the HS-SCCH represents the following 50 [0016] By receivingthe HS-SCCH, parameter informa-
information items: tion pertaining to the modulation method, the diffusion
code, and error correction used at the HS-PDSCH may
(a) Xccs (Channelization Code Set Information); 7 be identified, and demodulation and decoding of the HS-
bits; information on the diffusion code used for the PDSCH may be conducted (e.g., see "Multi-Antenna
HS-PDSCH; 55 Transceiver Techniques for 3G and Beyond" by Ari Hot-
(b) Xms (Modulation Scheme Information); 1 bit; tinen, Olav Tirkkonen, and Risto Wichman; 3GPP TS
modulation method used for the HS-PDSCH; 25.211, Physical Channels and Mapping of Transport
(c) Xtbs (Transport-Block Size Information) ; 6 bits; Channels onto Physical Channels (FDD), v. 5.5.0; 3GPP
3
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TS 25.213, Spreading and Modulation (FDD), v. 5.5.0;
and 3GPP TS 25.214, Physical Layer Procedures (FDD),
v. 5.7.0).

[0017] Also, to enhance the W-CDMA system, use of

ed via an uplink channel. The transmission power control
(TPC) involves controlling the transmission power of the
mobile station by feeding back transmission control in-
formation referred to as TPC bits in slot units from the

the F-DPCH (Fractional Dedicated Physical Channel)is 5 base station to the mobile station. On the other hand, in
proposed (e.g. see 3GPP R1-031073). According to this a packet communication scheme using shared channels
technique, the same diffusion code is assigned to the such as the HS-PDSCH, pilot signals and TPC bits are
pilot signals and transmission power control (TPC) infor- periodically transmitted via uplink and downlink DPCH
mation of a dedicated channel for plural users, and trans- channels so that transmission power for transmitting a
mission is conducted through time division multiplexing 70 reception response signal is adjusted to a suitable level
within the same slot. at a mobile station even when data are not addressed to
[0018] Generally, a mobile station (user) that receives the mobile station. In such a case, code resources have
data via a shared channel (traffic channel) such as the to be used for transmission power control of the respec-
HS-PDSCH transmits traffic data via the HS-PDSCH, tive dedicated channels, and thereby, a deficiency in
and thereby, data to be transmitted via the dedicated 75 code resources is created. Also, since the mobile station
channel (e.g., DPCH as opposed to an HS channel) are has to transmit pilot signals on a constant basis, a large
virtually non-existent at such a mobile station. Nonethe- amount of power is consumed as a result.
less, TPC bits and pilot signals have to be transmitted in [0021] Also, a technique is proposed in the prior art
order to conduct transmission power control, and there- that uses the F-DPCH in the W-CDMA scheme to inte-
by, the dedicated channel (DPCH) and the HS-PDSCH 20 grate plural A-DPCH channels through time division mul-
have to be connected at the same time. In this case, a tiplexing for realizing efficient use of code resources.
code is occupied even when data transmission does not However, since transmission power control (TPC) bits
have to be conducted, and when plural mobile stations are transmitted in slot units, multiplexing may not be con-
(users) in similar situations exist, a deficiency in code ducted for a large number of users. That is, according to
resources may be created. In response to such a prob- 25 this technique, a large number of mobile stations con-
lem, the technique implementing the F-DPCH involves ducting packet transmission cannot be accommodated
using the same code to conduct a diffusion process and within the same area. Also, according to this technique,
time division multiplexing with respect to TPC bits and it is assumed that a signal is transmitted on a constant
pilot signals of plural users that have no transmission basis via the uplink channel. That is, the mobile station
data to be transmitted through a dedicated channel. 30 is arranged to transmit a signal such as a pilot signal for
[0019] Document US6611508 discloses a wireless realizing transmission power control regardless of wheth-
communication system employing packet transmission er packet transmission is conducted. This arrangement
and transmit power control. EP1351411 proposes a is disadvantageous from the point of view of power con-
method of using a generated pilot signal that can be used servation. It is noted that the mobile station uses a rela-
to control power transmission power of a first type of in- 35 tively small battery as a power source to conduct trans-
formation independently of transmission power of a sec- mission/reception processes, and thereby, it is desired
ond type of information. In the method the generated pilot that power consumption be reduced in order to realize
signal is inserted in a portion of a transmission slot re- packet transmission for a long period of time.
served for channel quality feedback information where [0022] Also, inthe prior art technique involving the use
received transmission power control commands based 40 of a power control channel and a traffic channel for trans-
on the generated pilot signal are used to control the trans- mitting TPC bits, when the TPC bits are transmitted via
mission power of the first type of transmission that can the traffic channel, the TPC bits atthe power control chan-
be conveyed simultaneously with the second type of in- nel have to be invalidated in order to prevent generation
formation over communication channel Also, as another of a conflict. Such processes may be quite complicated
measure for countering a deficit of code resources, Jap- 45 thereby leading to high power consumption. Also, since
anese Laid-Open Patent Publication No. 11-145901 dis- the power control channel is arranged to be transmitted
closes a wireless communication apparatus that con- when a transmission control packet does not exist and
ducts transmission power control through providing a is therefore not transmitted on a periodic basis, power
dedicated power control channel, embedding TPC bits control may not be stabilized.
of plural users into the transmission power control chan- 50
nel through time division multiplexing, and embedding SUMMARY OF THE INVENTION
identical TPC bits into traffic channels for conducting
packet transmission, wherein when a packet to be trans- [0023] The present invention has been conceived in
mitted is generated, the TPC bits of the power control response to one or more of the problems of the related
channel is converted into invalid information so that the 55 art, and its object is to enable transmission power control
TPC bits of the traffic channel is prioritized. with low power consumption and high accuracy. The in-
[0020] In the W-CDMA scheme, transmission power vention is defined by a mobile wireless communication
control (TPC) of a dedicated channel (DPCH) is conduct- system according to claim 1 and wireless communication
4
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apparatuses according to claims 5 and 6. In a preferred
embodiment of the present invention, the counterpart
wireless communication apparatus includes a transmis-
sion unitthat transmits a pilot signal right before receiving

nal in conjunction with receiving control information for
receiving the packet; and a receiving unit that is config-
ured to receive transmission control information via a
channel for receiving information including first transmis-

the transmission power control information transmitted 5 sion power control information at prescribed intervals,
from the wireless communication apparatus via the chan- and to receive via a control channel control information
nel for transmitting information including transmission including transmission parameter information for receiv-
power control information and right after receiving the ing the packet and second transmission power control
transmission power control information transmitted from information in accordance with a reception of the packet
the wireless communication apparatus via the control 70 via a traffic channel.
channel. [0028] According to another example, transmission
[0024] In another preferred embodiment of the present power controlinformation is transmitted at prescribed pe-
invention, the transmission power control information riodic intervals via a channel for transmitting information
transmitted from the wireless communication apparatus including the transmission power controlinformation, and
to the counterpart wireless communication apparatusin- 75 when packet transmission is conducted, transmission
cludes first transmission power control information that power control information is also transmitted via a control
is transmitted via the channel for transmitting information channel. When packet transmission is not conducted,
including transmission power control information and the transmission power control information is transmitted
second transmission power control information that is via the channel for transmitting information including
transmitted via the control channel, and the transmission 20 transmission power control information at prescribed pe-
unit of the counterpart wireless communication appara- riodic intervals that are set to be relatively long, thereby
tus transmits the pilot signal at periodic intervals shorter enabling conservation of power. According to an embod-
than a transmission period at which the first transmission iment of the presentinvention, a pilot signal is transmitted
power control information is transmitted. at prescribed periodic intervals rather than being contin-
[0025] Inanother preferred embodiment of the present 25 uously transmitted, and the packet signal is also trans-
invention, the transmission power control information mitted upon indicating the presence of a packet for trans-
transmitted from the wireless communication apparatus mission to thereby enable further power conservation.
to the counterpart wireless communication apparatus in- According to an embodiment of the present invention,
cludes first transmission power control information that the transmission power control information includes first
is transmitted via the channel for transmitting information 30  transmission power control information that is transmit-
including transmission power control information and ted via the channel for transmitting information including
second transmission power control information that is transmission power control information and second
transmitted via the control channel, and a transmission transmission power control information that is transmit-
power control level represented by the second transmis- ted via the control channel, and a transmission power
sion power control information is arranged to be greater 35 control level represented by the second transmission
than or equal to a transmission power control level rep- power control information is arranged to be greater than
resented by the first transmission power control informa- that represented by the first transmission power control
tion. information to improve responsiveness of the transmis-
[0026] According to another example, a wireless com- sion power control operation.
munication apparatus is provided that is configured to 40 [0029] According to another example, by transmitting
transmit data within a mobile wireless communication the transmission power control information at prescribed
system that realizes packet transmission via a shared periodic intervals, the transmission power control infor-
channel, the apparatus being characterized by compris- mation may be included in the control information for re-
ing: a transmission unit that is configured to transmit ceiving data while maintaining stability in the transmis-
transmission control information to a mobile station via 45 sion power control operation, and the transmission power
achannel for transmitting information including first trans- control information may be transmitted in conjunction
mission power control information at intervals of a pre- with data transmission.
scribed period, and to transmit via a control channel con-
trol information including information for receiving the BRIEF DESCRIPTION OF THE DRAWINGS
packet and second transmission power control informa- 50
tion when transmitting the packet to the mobile station [0030]
via a traffic channel.
[0027] According to another example, a wireless com- FIG. 1 is a diagram showing a configuration of a mo-
munication apparatus is provided that is configured to bile wireless communication system;
receive data within a mobile wireless communication sys- 55 FIG.2 is a diagram showing channels used in HSD-
tem that realizes packet transmission via a shared chan- PA;
nel, the apparatus being characterized by comprising: a F1G.3 is a diagram showing a configuration of a wire-
transmission unit that is configured to transmit a pilot sig- less communication apparatus according to an em-
5
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bodiment of the present invention;

FIG.4is adiagram showing a configuration of a coun-
terpart wireless communication apparatus accord-
ing to an embodiment of the present invention;

spond to a wireless communication apparatus such as a
base station of a mobile wireless communication system
implementing the CDMA scheme that includes at least a
wireless communication apparatus and a counterpart

FIG. 5is a diagram illustrating a transmission power 5 wireless communication apparatus. According to the
control operation according to a first embodiment of present example, the wireless communication apparatus
the present invention; and includes antennas 1 and 21, a high frequency processing
FIG. 6 is a diagram illustrating a transmission power unit (RFIF) 2, a multiplexing unit 3, multiplying units 4, 5,
control operation according to an example of the and 6, diffusion units 7, 8, and 9, a symbol mapping unit
present invention. 10 10, frame generating units 11 and 12, a high frequency
processing unit (RFIF) 22, an inverse diffusion unit 23, a
DESCRIPTION OF THE PREFERRED EMBODIMENTS pilot symbol extracting unit 24, a SIR (Signal to Interfer-
ence Ratio) estimating unit25, and a TPCC (transmission
[0031] In the following, preferred embodiments of the power control information) generating unit 26. It is noted
present invention are described with reference totheac- 75 thatknown configurations may be implemented to realize
companying drawings. the interface with the network (in a case where the ap-
[0032] A mobile wireless communication system ac- paratus corresponds to a base station) and generation
cording to an embodiment of the present invention in- processing units for generating TCH data, TCH modula-
cludes a wireless communication apparatus such as a tion information, and DCH data, and thereby, such com-
base station and a counterpart wireless communication 20 ponents are omitted from the present drawing.
apparatus such as a mobile station, and is arranged to [0036] According to the present embodiment, the high
establish wireless communication between the wireless frequency processing unit 2 that is connected to the an-
communication apparatus and the counterpart wireless tenna 1 includes an encoder, a modulator, and an am-
communication apparatus by multiplexing a plurality of plifier, for example. The high frequency processing unit
channels including at least a traffic channel for transmit- 25 22 that is connected to the antenna 21 includes a low
ting a packet, a control channel for transmitting control noise amplifier, a demodulator, and a decoder, for exam-
information for receiving the packet, and a channel for ple. Also, TCH (traffic channel such as HS-PDSCH) data
transmitting information including transmission power are input to the symbol mapping unit 10, TCH modulation
control information. In such a system, the wireless com- information (e.g., information to be transmitted via the
munication apparatus corresponding to a base station, 30 HS-SCCH) is input to the symbol mapping unit 10 and
for example, is arranged to include a transmission unit the frame generating unit 11, and DCH (dedicated chan-
that transmits the transmission control information to the nel such as DPCH) data are input to the frame generating
counterpart wireless communication apparatus corre- unit 12. At the symbol mapping unit 10, the TCH data are
sponding to the mobile station, for example, via the chan- mapped according to the TCH modulation information,
nel for transmitting information including transmission 35 and input to the diffusion unit 7 as traffic channel TCH.
power control information at intervals of a prescribed pe- At the diffusion unit 7, a diffusion process is conducted
riod thatis longer than the length of the packet, and trans- on the TCH using a diffusion code assigned to the TCH,
mits the transmission power control information via the and the diffused signal is input to the multiplying unit 4.
control channel when the packet is being transmitted via [0037] Theframe generatingunit 11 generates aframe
the traffic channel. 40 including the TCH modulation information and transmis-
[0033] Awirelesscommunication apparatus according sion power control information from the TPCC generating
to an embodiment of the present invention corresponds unit 26, and inputs the generated frame to the diffusion
to a wireless communication apparatus such as a base unit 8 as a control channel CCH. At the diffusion unit 8,
station of a mobile wireless communication system, and a diffusion process is conducted using a diffusion code
includes a transmission unit that is configured to transmit 45 assigned to the control channel CCH, and the diffused
to a mobile station via a dedicated channel first transmis- signal is input to the multiplying unit 5. The frame gener-
sion power control information at intervals of a prescribed ating unit 12 generates a frame including the DCH data
period that is longer than a length of a packet transmitted and the transmission power control information from the
by a traffic channel, and transmit second transmission TPCC generating unit 26, and inputs the generated frame
power control information via a control channel when 50 to the diffusion unit 9 as a dedicated channel DCH. At
transmitting the packet via the traffic channel. the diffusion unit 9, a diffusion process is conducted using
[0034] It is noted that the transmission power control a diffusion code assigned to the dedicated channel, and
information in the following descriptions is assumed to the diffused signal is input to the multiplying unit 6. As
be. valid information (to be used at the reception side)o can be appreciated from the above descriptions, in the
[0035] FIG.3is a diagram showing an exemplary con- 55 presentembodiment, the TCH data, the TCH modulation
figuration of a wireless communication apparatus ac- information, and the DCH data are diffused by differing
cording to an embodiment of the present invention. The diffusion codes. Also, the multiplying units 4, 5, and 6
wireless communication apparatus of FIG.3 may corre- multiply their inputs by gains G0, G1, and G2, respec-
6
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tively, to set the transmission power ratios of the respec-
tive channels, and at the multiplexing unit 3, multiplexing
is realized by conducting adding processes on chips. The
multiplexed signal is then input to the high frequency

ment, the power control level represented by the trans-
mission power control information transmitted by the con-
trol channel CCH may be arranged to be greater than
the power control level represented by the transmission

processing unit 2 at which modulation and amplification 5 power control information transmitted by the dedicated
processes are conducted, and the resulting signal is channel DCH.
transmitted via the antenna 1. It is noted that in this ex- [0040] FIG. 4 is a diagram showing an exemplary con-
ample, the diffusion codes used in the diffusion units 7, figuration of a counterpart wireless communication ap-
8, and 9 are arranged to differ from each other. paratus according to an embodiment of the present in-
[0038] Thehighfrequencyprocessingunit22 conducts 70 vention. The counterpart wireless communication appa-
processes such as amplification, demodulation, and de- ratus of FIG.4 may correspond to a mobile station of the
coding on a signal received by the antenna 21. The in- mobile wireless communication system using the CDMA
verse diffusion unit 23 receives the signal processed by scheme that includes a wireless communication appara-
the high frequency processing unit 22 and conducts an tus and a counterpart wireless communication appara-
inverse diffusion process on the signal. Then, the pilot 75 tus. The counterpart wireless communication apparatus
symbol extracting unit 24 receives the inverse-diffused of FIG.4 includes antennas 31 and 42, a high frequency
signal and extracts a pilot symbol (e.g., upon receiving processing unit (RFIF) 32, a CCH inverse diffusion unit
an uplink DPSCH). The SIR estimating unit 25 estimates 33, a TCH inverse diffusion unit 34, a DCH inverse dif-
a SIR (Signal to Interference Ratio) from plural pilot sym- fusion unit 35, a bit determination unit 36, a TPCC ex-
bols, and inputs the estimated SIR value to the TPCC 20 ftracting unit 37, a transmission power control unit 38, a
generating unit 26. The TPCC generating unit 26 com- high frequency processing unit (RFIF) 42, a multiplying
pares the input SIR value with a threshold value, and unit 43, a multiplexing unit 44, and diffusion units 45, 46,
sets the TPCC according to the comparison result. For and 47. Itis noted that known configurations may be im-
example, when the SIR value is greater than the thresh- plemented to realize processing units for processing
old value, the TPCC may be setto TPCC =-1,and when 25 downlink traffic data and uplink traffic data, and thereby,
the SIR value is less than the threshold value, the TPCC such components are omitted from the present drawing.
may be setto TPCC = +1. The TPCC is then input to the [0041] The antenna 31 receives a signal transmitted
frame generating units 11 and 12 as transmission power from the antenna 1 of FIG.3, for example, and inputs the
control information. As is described below, the TPCC received signal to the high frequency processing unit 32.
may also be arranged to conduct transmission power 30 The high frequency processing unit 32 includes a low
control in plural stages. noise amplifier, a demodulator and a decoder, for exam-
[0039] According to the present embodiment, the TCH ple. The antenna 41 is configured to transmit a signal
modulation information and the transmission power con- from the high frequency processing unit42 to the antenna
trol information TPCC are transmitted from the frame 21 of FIG. 3, for example. The high frequency processing
generating unit 11 by a control channel CCH (e.g., HS- 35 unit 42 includes an encoder, a modulator, and a trans-
SCCH), and the DCH data and the transmission power mission power amplifier, for example. The high frequency
control information TPCC are transmitted from the frame processing unit 32 demodulates and decodes a received
generating unit 12 by a dedicated channel DCH (e.g., signal and inputs the processed signal to the CCHinverse
DPCH). That s, the transmission power control informa- diffusion unit 33, the TCH inverse diffusion unit 34, and
tion is transmitted by both the control channel CCH and 40 the DCH inverse diffusion unit 35. In turn, the CCH in-
the dedicated channel DCH. In a case where the trans- verse diffusion unit 33, the TCH inverse diffusion unit 34,
mission power control information TPCC is transmitted and the DCH inverse diffusion unit 35 conduct inverse
by the dedicated channel DCH at relatively long periodic diffusion processes on the input signal using the respec-
intervals and packet transmission is conducted based on tive diffusion codes used in the corresponding diffusion
a signal from the control channel CCH indicating whether 45 processes conducted at the transmission side.
a packet is present, the transmission power control in- [0042] The CCH inverse diffusion unit 33 conducts an
formation TPCC is transmitted by the control channel inverse diffusion process on the CCH information that is
CCH in accordance with the packet transmission timing. transmitted from the transmission side, and inputs the
Itis noted that the transmission of the transmission power inverse-diffused information to the bit determination unit
control information as is described above may be con- 50 36. The TCHinverse diffusion unit34 conducts aninverse
trolled by a control unit (not shown). The transmission of diffusion process on the TCH modulation information that
the transmission power control information TPCC ac- is transmitted from the transmission side, and inputs the
cording to the packet transmission timing is conducted inverse-diffused information to the bit determination unit
at shorter periodic intervals compared to that for the 36. In turn, the bit determination unit outputs downlink
transmission of the transmission power control informa- 55 traffic data. Also, inverse diffusion outputs including
tion TPCC by the dedicated channel DCH. Thereby, the transmission power control information that are obtained
responsiveness of the transmission power control oper- by inverse diffusion processes conducted by the TCH
ation may be improved. It is noted that in one embodi- inverse diffusion unit 34 and the DCH inverse diffusion
7
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unit 35, respectively, are input to the TPCC extracting
unit 37 at which the transmission power control informa-
tion is extracted. The extracted transmission power in-
formation is then input to the transmission power control

mission period may be setin advance at the transmission
side. The self-addressed TPCC thatis transmitted by the
control channel CCH; namely, the second transmission
power control information, is transmitted in accordance

unit 38. 5 with the packet transmission period, which is arranged
[0043] Also, accordingtothe presentembodiment, up- to be shorter than the transmission period of the first
link traffic data, a pilot symbol, and a ACK/NACK signal transmission power control information.
based on the reception processing result of processing [0045] As can be appreciated from the above descrip-
downlink traffic data output are input to the diffusion units tions, when packet transmission is not conducted, the
45, 46, and 47, respectively, to be diffused by differing 70 firsttransmission power controlinformation is transmitted
diffusion codes. Then the diffused signals are multiplexed at relatively long periodic intervals, and accordingly,
at the multiplexing unit 44, and multiplied at the multiply- transmission power controlis conducted at relatively long
ing unit 43 by a control value from the transmission power periodic intervals. When packet transmission is conduct-
control unit 38 to realize transmission power control. ed, the second transmission power control information
Then, processes such as coding, modulation and ampli- 75 is transmitted according to the packet transmission pe-
fication are conducted by the high frequency processing riod, and thereby, transmission power control may be
unit 42, after which the processed signal is transmitted conducted at a faster pace. Thus, when packet transmis-
via the antenna 41. According to an embodiment, the sion is not conducted, unnecessary transmission power
transmission power control unit 38 is configured to incre- control processes are omitted so that the power con-
ment the transmission power Ptx by +1 dB when the 20 sumption rate may be reduced. On the other hand, when
transmission power control information TPCC extracted packet transmission is conducted, the first transmission
by the TPCC extracting unit 37 is greater than 0 (TPCC power control information and the second transmission
> 0), and the transmission power control unit 38 is con- power control information are transmitted so that high-
figured to decrement the transmission power Ptx by -1 pace transmission power control may be conducted with
dB when the transmission power control information is 25 regard to state changes such as fading occurring in the
TPCC is less than 0 (TPCC <0). In this way, the trans- wireless propagation path.
mission power control unit 38 is arranged to input a value [0046] FIG. 6 is a diagram illustrating a transmission
to the multiplying unit 43 according to the updated trans- power control process. According to this example, F-DP-
mission power Ptx. Itis noted that the transmission power CH (Fractional Dedicated Physical Channel) is used. The
control information TPCC may be arranged to use plural 30 F-DPCH is made up of slots including at least a TPC bit
bits so that transmission power control may be conducted and a pilot signal. In this drawing, a HS-SCCH (Shared
in plural stages (i.e., so that transmission power may be Control Physical Channel) (downlink packet control
increased or decreased in plural stages). channel), a HS-PDSCH (High Speed Downlink Shared
[0044] FIG. 5 is a diagram illustrating a transmission Channel) (downlink traffic channel), an uplink
power control operation according to a first embodiment 35 ACK/NACK transmission (the transmission channel cor-
of the present invention. In this drawing, a dedicated responding to a HS-DPCCH), and an uplink pilot trans-
channel DCH, a control channel CCH, a traffic channel mission (the transmission channel corresponding to a
TCH, an uplink ACK/NACK signal transmission, and an DPCH are shown.
uplink pilot signal transmission are shown. In the present [0047] The TPC bit (transmission power control infor-
embodiment, the transmission are shown In the present 40 mation) is transmitted via the F-DPCH and HS-SCCH.
embodiment, the uplink pilot signal is successively trans- [0048] The F-DPCH corresponds to a channel that is
mitted irrespective of the uplink ACK/NACK transmis- capable of transmitting a slot including plural TPC bits
sion. It is noted that in the present drawing, the transmis- addressed to differing mobile stations. In the illustrated
sion power levels are represented by the relative weights example, TPC bits addressed to two mobile stations are
of the indicated signals. Given that transmission power 45 temporally multiplexed. It is noted that in this example,
control information TPCC transmitted by the dedicated the transmission period of the TPC bits addressed to one
channel DCH is referred to as first transmission.power mobile station (i.e., indicated as self-addressed TPC
control information, and the transmission power control bits) is set to two slots. That is, the self-addressed TPC
information TPCC transmitted by the control channel bit is not included in every other slot. Also, the transmis-
CCHiis referred to as second transmission power-control 50  sion period of the TPCC addressed to another mobile
information, the first transmission power control informa- station is also set to two slots in this example; however,
tion includes a slot that is made up of TPCC addressed it is noted that differing transmission periods may be set
to a present mobile station (self-addressed TPCC) and for the respective mobile stations.
TPCC addressed to another mobile station, and a slot [0049] The frames of the HS-SCCH are also config-
that does not include a self-addressed TPCC. In other 55 ured to transmit TPC bits to mobile stations that are sub-
words, firsttransmission power control information TPCC ject to control data transmission. It is noted that in the
that is addressed to the present mobile station is trans- present drawing, HS-SCCH transmission to one mobile
mitted at relatively long periodic intervals which trans- station is illustrated.

8
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[0050] The mobile station receiving the HS-SCCH re-
ceives the HS-PDSCH and packet data, and transmits
the reception result as a response signal (e.g.,
ACK/NACK signal) via the HS-DPCCH. According to the

may be conducted through transmission of an
ACK/NACK signal before the transmission period of the
first transmission power control information TPCC based
on the transmission power control information TPCC that

presentexample,the HS-PDSCH isreceived threetimes, 5 is previously transmitted via the HS-SCCH. Thereby,
and the ACK/NACK signal is transmitted after the elapse transmission power may be suitably controlled to quickly
of a predetermined time from the channel reception tim- respond to the transmission quality such as the SIR of
ing, taking into account factors such as reception the wireless propagation path.
processing delay. [0057] Inanexample, a predetermined number of pilot
[0051] The pilotsignalistransmittedin conjunctionwith 70 signals of a predetermined length are transmitted at a
the transmission period of the first transmission power transmission period that is shorter than the transmission
control information (self-addressed TPCC), and is trans- period of the first transmission power control information
mitted before the transmission timing of the first trans- TPCC. When packet data are transmitted, it is likely that
mission power control information. It is noted that such more data to be transmitted remain, and thereby, accord-
atransmission power control may be realized byacontrol 75 ingtothe presentembodiment, preparation may be made
unit (not shown) according to the timing of inputting the for the transmission of the next data transmission in ac-
pilot symbol to the diffusion unit 46 of the wireless com- cordance with the transmission schedule.
munication apparatus shown in FIG.4, for example. [0058] Also, itis noted that the pilot transmission other
[0052] That is, a self-addressed TPCC is periodically than that in conjunction with the HS-SCCH transmission
transmitted, and in order to generate such transmission 20 may be arranged to be conducted at a transmission pe-
power control information, a known signal (pilot signal) riod that is shorter than the transmission period of the
is transmitted from the mobile station before the self-ad- first transmission power control information TPCC via the
dressed TPCC is transmitted (i.e. , prior to the TPCC F-DPCH. When pilot signals are received and processed
transmission by a predetermined time period so as to be to realize SIR estimation, the estimation accuracy may
in time for the TPC bit generation). 25 be improved by increasing the number of pilot signals
[0053] The pilot signal is also transmitted in conjunc- although increasing the pilot signal transmission leads
tion with the transmission of control information and to an increase in the power consumption for transmitting
ACK/NACK signals that are transmitted via the HS- the pilot signal. Accordingly, in one embodiment, the
SCCH. transmission period for the first transmission power con-
[0054] That is, when a mobile station recognizes that 30 trol information may be arranged to be relatively long to
data is being transmitted to itself via the HS-SCCH, or reduce power consumption, and the transmission period
when it receives data addressed to itself via the HS-PD- for transmitting the pilot signal may be adjusted to ashort-
SCH, ittransmits a known signal (pilot signal) upon trans- er period in order to avoid degradation of the estimation
mitting an ACK signal or a NACK signal. accuracy.
[0055] Itis noted that the reception of the HS-PDSCH 35 [0059] In another example, the first transmission pow-
and the transmission of the ACK/NACK signal are con- er control information TPCC1 transmitted via the F-DP-
ducted in conjunction with the reception of the HS-SCCH, CH, and the second transmission power control informa-
and thereby, in either case, the known signal is transmit- tion TPCC2 transmitted via the HS-SCCH may be ar-
ted in conjunction with the reception of the HS-SCCH. ranged to represent different transmission power control
[0056] Accordingtothe example, the wirelesscommu- 40 levels. In such a case, the second transmission power
nication apparatus as is shown in FIG.3 that may corre- controlinformation TPCC2 is arranged to be greater than
spond to a base station receives a pilot signal, conducts the first transmission power control information TPCC1
SIR estimation on the pilot signal at the SIR estimating (TPCC1 < TPCC2). According to the present example,
unit 25, generates transmission power control informa- in transmitting the ACK/NACK signal, for example , the
tion TPCC at the TPCC generating unit 26, and transmits 45 second transmission power control information TPCC2
the transmission power control information TPCC via the thatis previously received via the HS-SCCH may be used
F-DPCH as first transmission power control information to swiftly control the transmission power to a desired lev-
TPCC at relatively long periodic intervals (transmission el.
period of the present mobile station). Also, in a case [0060] Itis noted thatin the illustrated example of FIG.
where packet transmission is conducted, the transmis- 50 6, the leftmost TPC bit in the HS-SCCH is generated
sion power control information is transmitted via the HS- based on the most recently received pilot signal before
SCCH as second transmission power control information this TPC bit (i.e., the second pilot signal from the left in
TPCC at a shorter periodic cycle. In this example, trans- FIG.6). When a mobile station receives the third (from
mission power control may be realized without having to the left) pilot signal, the mobile station may generate the
transmit the pilot signal on a continual basis, and thereby, 55 second (from the left) TPC bitin the HS-SCCH based on
the power consumption rate for transmitting the pilot sig- the third pilot signal, and thereby, accurate transmission
nal may be reduced. Also, in a case where data are trans- power control may be conducted upon transmitting the
mitted via the HS-PDSCH, transmission power control first ACK signal.

9
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[0061] Also, in the illustrated example of FIG.6, there
is an interval between the second TPC bit and the third
TPC bit in the HS-SCCH; however, since a predeter-
mined number of the pilot signals at predetermined

tion is not limited to the W-CDMA scheme or the OFDM
scheme; rather, the present invention may be equally
applied to wireless communication apparatuses and mo-
bile wireless communication systems using other various

lengths are arranged to be transmitted in conjunctionwith 5  wireless communication schemes.
the HS-SCCH transmission in the present embodiment, [0065] Further, the present invention is not limited to
the TPC bit may be generated based on a pilot signal the specific embodiments described above, and varia-
being transmitted at a shorter period compared to the tions and modifications may be made without departing
transmission period of the first transmission power con- from the scope of the present invention as defined by the
trol information (e.g., the third TPC bit in the HS-SCCH 10 appended claims.
is generated based on the sixth pilot signal). It is noted
that in a preferred embodiment, the base station may
recognize the transmission timing of the firsttransmission Claims
power control information TPCC1 addressed to plural
mobile stations, and define and store atime period Tthat 75 1. A mobile wireless communication system that in-
is shorter than the transmission period of the first trans- cludes a wireless communication apparatus and a
mission power control information TPCC1 for the respec- counterpart wireless communication apparatus, and
tive mobile stations so that a HS-SCCH and/or a HS- is configured to establish wireless communication
PDSCH addressed to a mobile station may be transmit- between the wireless communication apparatus and
ted to this mobile station before the time period T elapses 20 the counterpart wireless communication apparatus
fromthe transmission timing of the first transmission pow- by multiplexing a plurality of channels including at
er control information TPCCA1. least a traffic channel (TCH) for transmitting a pack-
[0062] It is noted that the channel HS-PDSCH corre- et, a control channel (CCH) for transmitting control
sponds to a shared channel, and thereby, data ad- information for receiving the packet, and a dedicated
dressed to plural mobile stations may be transmitted via 25 channel (DCH) for transmitting information including
this channel. According to the present embodiment, the first transmission power control information, where-
HS-PDSCH is arranged to prioritize data transmission to in:
a mobile station at which the elapsed time from a trans-
mission timing of the first transmission power control in- the wireless communication apparatus includes
formation TPCC1 is not so long. According to such an 30 atransmission unit (3 to 12) that transmits trans-
arrangement, transmission power control may be effec- mission control information to the counterpart
tively realized without including transmission power con- wireless communication apparatus via the ded-
trol information in the HS-SCCH. In one example, the icated channel (DCH) for transmitting informa-
transmission power control information may be omitted tion including the first transmission power con-
for a first HS-SCCH (e. g., a HS-SCCH of which trans- 35 trol information at intervals of a prescribed peri-
mission timing interval with respect to a previous HS- od that is longer than a length of the packet, and
SCCH is longer than the transmission period of the first transmits second transmission power control in-
transmission power control information TPCC1), and the formation via the control channel (CCH) when
transmission power control information may be included the packet is being transmitted via the traffic
in a next HS-SCCH of which the transmission timing in- 40 channel (TCH).
terval with respect to a previous HS-SCCH is shorter than
the transmission period of the first transmission power 2. The mobile wireless communication system as
control information TPCC1. claimed in claim 1 wherein:
[0063] In this example, the transmission period of the
pilot signal for a mobile station is arranged to be shorter 45 the counterpart wireless communication appa-
in response to receiving a first HS-SCH, and accordingly, ratus includes a transmission unit (43 to 47) that
transmission power control may be conducted at shorter transmits a pilot signal right before receiving the
intervals. Also, it is noted that in FIG.6, some of the pilot first transmission power control information
signals are transmitted in conjunction with the transmis- transmitted from the wireless communication
sion timing of the ACK/NACK signals. By transmitting the 50 apparatus via the dedicated channel (DCH) for
ACK signal, the NACK signal, and the pilot signal in sync transmitting information including the first trans-
with the transmission of an uplink signal, transmission mission power controlinformation and right after
efficiency may be realized. Arranging the transmission receiving the second transmission power control
timing of the pilot signal transmitted in conjunction with information transmitted from the wireless com-
the HS-SCCH to be in accordance with the transmission 55 munication apparatus via the control channel
timing of the pilot signal may be one way of improving (CCH).
the transmission efficiency.
[0064] Itis noted that application of the present inven- 3. The mobile wireless communication system as
10
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claimed in claim 2, wherein:

the transmission unit (43 to 47) of the counter-
part wireless communication apparatus trans-

mits the pilot signal at periodic intervals shorter 5
than a transmission period at which the first
transmission power control information is trans-
mitted.
The mobile wireless communication system as 10
claimed in claim 1, wherein
a transmission power control level represented by
the second transmission power control information
is arranged to be greater than or equal to a trans-
mission power control level represented by the first 75
transmission power control information.
A wireless communication apparatus that is config-
ured to transmit data within a mobile wireless com-
munication system that realizes packet transmission 20
via a traffic channel (TCH), the apparatus compris-
ing:
a transmission unit (3 to 12) that is configured
to transmit transmission control informationtoa 25
mobile station via a dedicated channel (DCH)
for transmitting information including first trans-
mission power control information at intervals of
a prescribed period that is longer than a length
of a packet, and to transmit via a control channel 30
(CCH) controlinformation for receiving the pack-
et and second transmission power control infor-
mation when transmitting the packet to the mo-
bile station via the traffic channel (TCH).
35
A wireless communication apparatus that is config-
ured to receive data within a mobile wireless com-
munication system that realizes packet transmission
via a traffic channel (TCH), the apparatus compris-
ing: 40
a transmission unit (43 to 47) that is configured
to transmit a pilot signal; and
a receiving unit (33 to 38) that is configured to
receive transmission control information via a 45
dedicated channel (DCH) for receiving informa-
tion including first transmission power control in-
formation at intervals of a prescribed period that
is longer than alength of a packet, and to receive
via a control channel (CCH) control information 50
for receiving the packet and second transmis-
sion power control information in accordance
with a reception of the packet via the traffic chan-
nel (TCH).
55
11
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Patentanspriiche

1.

3.

Mobilfunkkommunikationssystem, das ein Funk-
kommunikationsgerat und ein Funkkommunikati-
onsgerat auf der Gegenseite aufweist und so konfi-
guriertist, dass es durch Multiplexieren mehrerer Ka-
nale, zu denen zumindest ein Verkehrskanal (TCH)
zum Ubertragen eines Pakets, ein Steuerkanal
(CCH) zum Ubertragen von Steuerinformationen
zum Empfangen des Pakets und ein dedizierter Ka-
nal (DCH) zum Ubertragen von Informationen ein-
schlieRlich erster Ubertragungsleistungssteuerin-
formationen gehdrt, Funkkommunikation zwischen
dem Funkkommunikationsgerat und dem Funkkom-
munikationsgerat auf der Gegenseite herstellt, wo-
bei:

das Funkkommunikationsgerat eine Ubertra-
gungseinheit (3 bis 12) aufweist, die Uber den
dedizierten Kanal (DCH) zum Ubertragen von
Informationen  einschlieRlich  der ersten
Ubertragungsleistungssteuerinformationen  in
Absténden von vorgegebener Dauer, die langer
ist als ein Paket, Ubertragungssteuerinformati-
onen zu dem Funkkommunikationsgerat auf der
Gegenseite Ubertragt und tber den Steuerkanal
(CCH) zweite
Ubertragungsleistungssteuerinformationen
Ubertragt, wenn das Paket Uiber den Verkehrs-
kanal (TCH) Ubertragen wird.

2. Mobilfunkkommunikationssystem nach Anspruch 1,

wobei:

das Funkkommunikationsgerat auf der Gegen-
seite eine Ubertragungseinheit (43 bis 47) auf-
weist, die kurz vor dem Empfangen der ersten
Ubertragungsleistungssteuerinformationen, die
von dem Funkkommunikationsgerat tUber den
dedizierten Kanal (DCH) zum Ubertragen von
Informationen  einschlieRlich  der ersten
Ubertragungsleistungssteuerinformationen
Ubertragen werden, und kurz nach dem Emp-
fangen der zweiten
Ubertragungsleistungssteuerinformationen, die
von dem Funkkommunikationsgerat tUber den
Steuerkanal (CCH) Gbertragen werden, ein Pi-
lotsignal Ubertragt.

Mobilfunkkommunikationssystem nach Anspruch 2,
wobei:

die Ubertragungseinheit (43 bis 47) des Funk-
kommunikationsgeréats auf der Gegenseite das
Pilotsignal in regelméaRigen Abstanden uber-
tragt, die kiirzer sind als ein Ubertragungszeit-
raum, in dem die ersten Ubertragungsleistungs-
steuerinformationen Ubertragen werden.
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4. Mobilfunkkommunikationssystem nach Anspruch 1,

wobei:

ein von den zweiten Ubertragungsleistungs-
steuerinformationen reprasentierter Ubertra-
gungsleistungssteuerpegel so ausgelegt ist,
dass er mindestens einem von den ersten
Ubertragungsleistungssteuerinformationen re-
prasentierten Ubertragungsleistungssteuerpe-
gel entspricht.

Funkkommunikationsgerat, das so konfiguriert ist,
dass es Daten in einem Mobilfunkkommunikations-
system uUbertragt, welches eine Paketlbertragung
Uber einen Verkehrskanal (TCH) umsetzt, wobei das
Gerét Folgendes umfasst:

eine Ubertragungseinheit (3 bis 12), die so kon-
figuriert ist, dass sie Uber einen dedizierten Ka-
nal (DCH) zum Ubertragen von Informationen
einschlieRlich erster Ubertragungsleistungs-
steuerinformationen in Abstédnden von vorgege-
bener Dauer, die langer ist als ein Paket, Uber-
tragungssteuerinformationen zu einer Mobilsta-
tion Ubertragt und Uber einen Steuerkanal
(CCH) Steuerinformationen zum Empfangen
des Pakets und zweite Ubertragungsleistungs-
steuerinformationen Ubertragt, wenn das Paket
Uber den Verkehrskanal (TCH) zur Mobilstation
Ubertragen wird.

Funkkommunikationsgerat, das so konfiguriert ist,
dass es Daten in einem Mobilfunkkommunikations-
system empfangt, welches eine Paketlbertragung
Uber einen Verkehrskanal (TCH) umsetzt, wobei das
Geréat Folgendes umfasst:

eine Ubertragungseinheit (43 bis 47), die so kon-
figuriert ist, dass sie ein Pilotsignal Ubertragt,
und

eine Empfangseinheit (33 bis 38), die so konfi-
guriert ist, dass sie Uiber einen dedizierten Kanal
(DCH) zum Empfangen von Informationen ein-
schlieRlich erster Ubertragungsleistungssteue-
rinformationen in Abstanden von vorgegebener
Dauer, die langer ist als ein Paket, Ubertra-
gungssteuerinformationen und tiber einen Steu-
erkanal (CCH) Steuerinformationen zum Emp-
fangen des Pakets und zweite Ubertragungs-
leistungssteuerinformationen gemal einem
Empfang des Pakets Uber den Verkehrskanal
(TCH) empfangt.

Revendications

Systeme de communication sans fil mobile qui com-
prend un appareil de communication sans fil et un
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appareil de communication sans fil homologue, et
est configuré pour établir une communication sans
fil entre 'appareil de communication sans fil et I'ap-
pareil de communication sans fil homologue en mul-
tiplexant une pluralité de canaux comprenant au
moins un canal de trafic (TCH) pour transmettre un
paquet, un canal de commande (CCH) pour trans-
mettre des informations de commande pour recevoir
le paquet, et un canal dédié (DCH) pour transmettre
des informations incluant des premiéres informa-
tions de commande de puissance de transmission,
dans lequel :

I'appareil de communication sans fil comprend
une unité de transmission (3 a 12) qui transmet
des informations de commande de transmission
a l'appareil de communication sans fil homolo-
gue via le canal dédié (DCH) pour transmettre
desinformationsincluantles premiéres informa-
tions de commande de puissance de transmis-
sion a des intervalles ayant une période pres-
crite qui est plus longue qu’une longueur du pa-
quet, et transmet des secondes informations de
commande de puissance de transmission via le
canal de commande (CCH) lorsque le paquet
est transmis via le canal de trafic (TCH).

2. Systeme de communication sans fil mobile selon la

revendication 1, dans lequel :

I'appareil de communication sans fil homologue
comprend une unité de transmission (43 a 47)
qui transmet un signal pilote juste avant de re-
cevoir les premiéres informations de commande
de puissance de transmission transmises par
I'appareil de communication sans fil via le canal
dédié (DCH) pour transmettre des informations
incluantles premiéres informations de comman-
de de puissance de transmission et juste aprés
laréception des secondes informations de com-
mande de puissance de transmission transmi-
ses par I'appareil de communication sans fil via
le canal de commande (CCH).

3. Systéme de communication sans fil mobile selon la

revendication 2, dans lequel :

I'unité de transmission (43 a 47) de I'appareil de
communication sans fil homologue transmet le
signal pilote a des intervalles périodiques plus
courts qu’une période de transmission alaquelle
les premiéres informations de commande de
puissance de transmission sont transmises.

Systéme de communication sans fil mobile selon la
revendication 1, dans lequel

un niveau de commande de puissance de transmis-
sion représenté par les secondes informations de
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commande de puissance de transmission est congu
pour étre supérieur ou égal a un niveau de comman-
de de puissance de transmission représenté par les
premiéres informations de commande de puissance
de transmission. 5

5. Appareil de communication sans fil qui est configuré
pour transmettre des données dans un systéme de
communication sans fil mobile qui réalise une trans-
mission de paquets via un canal de trafic (TCH), 'ap- 70
pareil comprenant :

une unité de transmission (3 a 12) qui est con-
figurée pour transmettre des informations de
commande de transmission a une station mobile 75
via un canal dédié (DCH) pour transmettre des
informations incluant des premiéres informa-
tions de commande de puissance de transmis-
sion a des intervalles ayant une période pres-
crite qui est plus longue que la longueur d'un 20
paquet, et transmettre via un canal de comman-

de (CCH) des informations de commande pour
recevoir le paquet et des secondes informations

de commande de puissance de transmission

lors de la transmission du paquet a la station 25
mobile via le canal de trafic (TCH).

6. Appareil de communication sans fil qui est configuré
pour recevoir des données dans un systeme de com-
munication sans fil mobile qui réalise une transmis- 30
sion de paquets via un canal de trafic (TCH), I'appa-
reil comprenant :

une unité de transmission (43 a 47) qui est con-
figurée pour transmettre un signal pilote ; et 35
une unité de réception (33 a 38) qui est confi-
gurée pour recevoir des informations de com-
mande de transmission via un canal dédié
(DCH) pour recevoir des informations incluant
des premiéres informations de commande de 40
puissance de transmission a des intervalles
ayant une période prescrite qui est plus longue
qu’une longueur d’'un paquet, et pour recevoir
via un canal de commande (CCH) des informa-
tions de commande pour recevoir le paquet et 45
des secondes informations de commande de
puissance de transmission conformément a une
réception du paquet via le canal de trafic (TCH).

50
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