-1 - DESCRIPTION TRANSMISSION POWER CONTROL METHOD,
USER TERMINAL, AND BASE STATION 5 TECHNICAL FIELD The
present invention relates to a transmission power control method, a user
terminal, and a base station. 10 BACKGROUND ART In a mobile
communication system, each channel engaged in communication suffers
from both interference caused by other communication channels 15 and
multipath interference caused by tipg: 4gey' sropfHgOoMmunication channel.
These kinds of interference limit the subscriber capacity. Accordingly,
each channel is transmitted with minimum power, while rquiéedgﬁalit
r
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Division Multiple Access) and its evolved version of E-DCH (Enhanced

Dedi nn ording to closed-loop transmission 25 power
contr%%tgﬁ l%ﬁ:eE%]cl)'linkIﬁgabase station measures quality of the
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Dedigalgd Lhysisal Geat§g Shannel) 30 so that required quality of the
§ommunication channel is satisfied. In W-CDMA and E-DCH, each user

erminal (UE: User Equipment) transmits signals on a dedicated channel,
suchif B@HMQJS% erminals simultaneously communicate with the
base 35 station. Fol ithis reason | theaffenti(irteddreaooe)s gsdréed, fraach

adjacad gAY arheRIFERG BY BnPAsSication suffers from both
interference caused by other communication channels

15 and multipath interference caused by the user’s own
communication channel. These kinds of interference
limit the subscriber capacity. Accordingly, each
channel 1s transmitted with minimum power, while
required quality in each channel is satisfied.

20 Closed-loop transmission power control 1is
a type of transmission power control used in W-CDMA
(Wideband Code Division Multiple Access) and its
evolved version of E-DCH (Enhanced Dedicated
Channel). According to closed-loop transmission

25 power control on the uplink, the base station
measures quality of the communication channel.

Based on the measurement result, transmission power
control bits are transmitted using a loop-back
channel (DPCCH: Dedicated Physical Control Channel)

30 so that required quality of the communication
channel 1s satisfied. In W-CDMA and E-DCH, each
user terminal (UE: User Equipment) transmits signals
on a dedicated channel, such that multiple user
terminals simultaneously communicate with the base

35 station. For this reason, the effect (interference)
exerted from adjacent cells and observed by the base
station is averaged due to statistical multiplexing



station is averaged due to statistical multiplexing - 2 effects. Since the
fluctuation of other-cell interference is small, the transmission power
control is performed only based on received quality for each user
terminal. In this manner, closed-loop 5 trardmission power control can
manage other-cell interference (see "W-CDMA MOBILE
COMMUNICATIONS SYSTEM" edited by Keiji Tachikawa, Japan, March
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1§Hm#ﬁJH Hdn gemmunications. In Fig. 1, three user

terminals (UE1, UE2, and UE3) communicate with a
base station (BS) in a cell 1. The three user
terminals continue to transmit signals during
communications. Transmission power from these user

20 terminals causes iInterference at a base station in a
cell 2. Since the interference level i1In the cell 2
iIs derived by the sum of signals from the three user
terminals, the effect of the overall interference
level exerted by the fluctuation of signals from a

25 single user is small. Provided that the fluctuation
of the overall interference is small due to
statistical multiplexing effects, closed-loop
transmission power control can be appropriately
performed within the own cell.

30 In E-UTRA (Evolved UMTS Terrestrial Radio
Access) under discussion in 3GPP (3rd Generation
Partnership Project), however, packet-based radio
access 1s used. According to this packet-based
radio access, the base station allocates radio

35 resources to an optimal user terminal based on the
measured channel conditions to increase throughput.
For example, the user terminal UEl situated close to



measured channel conditions to increase throughput. For example, the
user terminal UE1 situated close to - 3 the cell boundary transmits signals
at a certain time interval and the user terminal UE2 situated far from the
cell boundary transmits signals at another dirme interval. Fig. 2 shows
interference levels in 5 uplink communications. When the user terminal
UEI situated close to the cell boundary transmits signals, the interference
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On the other hand, retransmission control
on the E-UTRA uplink is performed according to Sync
ARQ (Synchronous Automatic Repeat reQuest). In
other words, retransmission is performed at
20 predetermined timing. For example, as shown in Fig.
3, when an error i1s detected 1In an initial
transmission packet, a retransmission packet 1is
transmitted after 6 TTIls as the predetermined timing.
As mentioned above, i1t i1s difficult to
25 control interference according to the packet-based
radio access. Once interference in other cells is
known at the time of an iInitial transmission packet,
transmission power control can be achieved at the
time of retransmission of the corresponding packet.
30 Therefore, it is a general object of the
present invention to perform transmission power
control at the time of retransmission iIn packet-
based radio access to reduce other-cell interference.
[MEANS FOR SOLVING THE PROBLEM(S)]
35 In one aspect of the present invention,
there is provided a transmission power control
method In a communication system including a base



[MEANS FOR SOLVING THE PROBLEM(S)] 35 In one aspect of the
present invention, there is provided a transmission power control method
in a communication system including a base - 4 station and a user
terminal which performs transmission powér tontrol in packet-based radio
access, including the steps of: transmitting, by the user terminal, a 5
packet; evaluating, by the base station, whether interference caused by
the F@Ebfﬁiié Abayria sPradeiprrgaps) i'ﬂfﬁ!hq\lﬂ,iiﬁweﬂ@ﬁ?@ﬂﬁls
ranspuipd fRmanainersall 10.genaralng by iz base Hallal radio
transmission power control nformation for controlling transmission power

of thetsesSermihar baddden HiterheRBn3&sult of the interference
and transmitting th& transmissibnweb gortingl 139eformeatontiozle user
termipak jead determining, by the user terminal, whether the user terminal
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detegpige vhehegrle B8 luation result of the interference
and transmitting the transmission power control

15 information to the user terminal; and

determining, by the user terminal, whether
the user terminal controls transmission power based
on the transmission power control information, upon
transmitting a retransmission packet corresponding

20 to the packet.

In another aspect of the present invention,
there is provided a user terminal which performs
transmission power control iIn packet-based radio
access, including:

25 a cell determining unit configured to
perform cell search to determine, as non-serving
cells, a predetermined number of cells with high
received signal levels other than the own cell;

a grant determining unit configured to

30 receive transmission power control information from
the non-serving cells to determine whether the user
terminal controls transmission power; and

a transmission power controlling unit
configured to control transmission power for a

35 retransmission packet based on the transmission
power control information.

In another aspect of the present invention,



terminal controls transmission power; and a transmission power
controlling unit configured to control transmission power for a 35
retransmission packet based on the transmission power control
information. In another aspect of the presedt mvention, -5- there is
provided a base station in communication with a user terminal which
performs transmission power control in packet-based radio access,
inC'”ﬂW@_i’é apdnigreengedeve! pyaeatiniapilo ﬁorifiﬁlu&f_in?ﬁkﬁ)/%@ﬁ_on
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situated in the other cell based on the evaluation
result of the interference.
[ADVANTAGEOUS EFFECT OF THE INVENTION]

15 According to an embodiment of the present
invention, it is possible to perform transmission
power control at the time of retransmission iIn
packet-based radio access to reduce other-cell
interference.

20
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows interference levels in W-CDMA
and E-DCH.
Fig. 2 shows interference levels In E-UTRA.
25 Fig. 3 shows uplink retransmission control
in E-UTRA.

Fig. 4 shows a serving cell and non-
serving cells.
Fig. 5 shows a procedure in which base
30 stations In non-serving cells measure interference
power based on an initial transmission packet from a
user terminal.
Fig. 6 shows a procedure in which the user
terminal controls transmission power for a
35 retransmission packet based on notifications from
the base stations in the non-serving cells.
Fig. 7 shows a procedure for



30 stations in non-serving cells measure interference power based on an
initial transmission packet from a user terminal. Fig. 6 shows a procedure
in which the user terminal controls transmission power for a 35
retransmission packet based on notificatioRs from the base stations in the
non-serving cells. Fig. 7 shows a procedure for - 6 retransmission power
control on the time axis. Fig. 8 shows a multiplexing scheme (TDM-
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[DESCRIPTION OF NOTATIONS]
BS base station
UE1l, UE2, UE3 user terminal
15 101 pilot channel-based CQI
estimating unit
103 non-serving cell
determining unit
105 grant determining unit
20 107 pilot channel-based CQI
estimating unit
109 downlink data channel
ACK/NACK determining unit
111 transmission power
25 controlling unit
201 interference level
evaluating unit
203 grant generating unit
205 modulating unit
30 207 multiplexing unit

[BEST MODE OF CARRYING OUT THE INVENTION]
With reference to the accompanying
drawings, a description is given below with regard
to embodiments of the present invention.
35 [Determination of non-serving cells]
A user terminal determines a base station
to communicate data by means of cell search. When



203 grant generating unit 205 modulating unit 30 207 multiplexing unit
[BEST MODE OF CARRYING OUT THE INVENTION] With reference to

the accompanying drawings, a description is given below with regard to
embodiments of the present invention. 35 [Determination of non-serving
cells] A user terminal determines a base station to communicate data by
means of cell search. When the user terminal performs initial cell search,
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ransmission control, transmission power of the user termmal 1S controlled
basddeA N8R rAREMESibh §&AdLdntrol information from the base
station in the own Edlf as4nationsd abswa\Aoegrdiedtb aan2zb non-
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nm*ﬁ%gvmi?”§ﬁgfﬂggﬁdfypmina| UE1l selects one serving

15 cell (cell 1) and two non-serving cells (cell 4 and
cell 2).

Although soft handover is not performed in
E-UTRA, the non-serving cell corresponds to a cell
having the function of soft handover in W-CDMA.

20 According to conventional closed-loop
transmission control, transmission power of the user
terminal i1s controlled based only on transmission
power control information from the base station in
the own cell, as mentioned above. According to an

25 embodiment of the present invention, on the contrary,
a serving cell and non-serving cells are defined and
transmission power of the user terminal 1is
controlled based on transmission power control
information not only from the base station in the

30 serving cell but also from the base stations in the
non-serving cells. A procedure for transmission
power control by the base stations in the non-
serving cells is described in detail below.

[Procedure for transmission power control]

35 With reference to Figs. 5 and 6, a
procedure for transmission power control is
described below. Fig. 5 shows a procedure in which



transmission power of the user terminal is controlled based on

transmission power control information not only from the base station in

the 30 serving cell but also from the base stations in the non-serving

cells. A procedure for transmission power&ontrol by the base stations in

the non- serving cells is described in detail below. [Procedure for
transmission power control] 35 With reference to Figs. 5 and 6, a
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decoling on a shared data channe ) C
5 thrs case, the step S101 is performed within the
user terminal UEl. The user terminal UE1l transmits
a packet with the notified initial transmission
power (S103). The base stations in the non-serving
cells measure interference power caused by the
20 packet (S105). Specifically, the base stations
determine whether interference from uplink shared
data channels in other cells i1s above a
predetermined threshold, which adversely affects
demodulation and decoding on a shared data channel
25 in the own cell.

IT interference is above the predetermined
threshold, the base station iIn the non-serving cell
transmits a DOWN signal to the user terminal UEl to
instruct the user terminal UEl1l to decrease

30 transmission power. |If interference is below the
predetermined threshold, on the contrary, the base
station In the non-serving cell transmits a DTX
signal to the user terminal UEl to instruct the user
terminal UE1 to maintain transmission power (S107).

35 Information used to control transmission power of
the user terminal i1s referred to as transmission
power control information (relative grant). The

1



25 in the own cell. If interference is above the predetermined threshold,

the base station in the non-serving cell transmits a DOWN signal to the

user terminal UEI to instruct the user terminal UEI to decrease 30
transmission power. If interference is beto thre predetermined threshold,

on the contrary, the base station in the non-serving cell transmits a DTX
signal to the user terminal UEI to instruct the user terminal UEI to
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and transmits the retransmission packet (S109).

15 When retransmission of the retransmission
is performed, the above-mentioned procedure is
repeated to control transmission power for the
retransmission packet.

[Determination of initial transmission

20 power]

The step S101 in Fig. 5 1s described in
detail below.

The following three approaches are
possible to determine initial transmission power.

25 (1) The user terminal determines
transmission power according to open-loop
transmission power control.

For example, 1f the user terminal
determines that it i1s far from the base station

30 based on the measurement result of the received
level using a downlink pilot channel, the user
terminal increases transmission power. |If the user
terminal determines that it is close to the base
station, on the contrary, the user terminal

35 decreases transmission power.

(2) The base station in the serving cell
determines transmission power in consideration of an



The following three approaches are possible to determine initia
transmission power. 25 (1) The user terminal determines transmission
power according to open-loop transmission power control. For example, if
the user terminal determines that it is far #8nrthe base station 30 based
on the measurement result of the received level using a downlink pilot
channel, the user terminal increases transmission power. If the user
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caused biynttendneissioc @owar gdmtrol. ittteilpasetdiationczd determines

transmission powerFyhica2aki$s, the base station in each cell
notifies base stations in other cells of the
15 interference margin within the own cell at
predetermined time intervals. The base station in
the serving cell can derive an average prediction of
interference i1in other cells which will be caused by
transmission power control. The base station
20 determines transmission power which satisfies
desired received quality in the user terminal,
taking the average prediction of interference into
consideration.
It should be noted that these approaches
25 for determining initial transmission power are
performed according to the information exchange
between the user terminal and the base station in
the own cell. Even though the above-mentioned
approach (3) is used, interference in other cells 1is
30 merely the average prediction. Accordingly, when
the user terminal situated on the cell boundary
transmits data, interference in other cells becomes
large. When retransmission is needed in such cases,
the procedures for transmission power control as
35 described with reference to Figs. 5 and 6 can be
used to optimize transmission power.
[Measurement of interference power in non-



desired received quality in the user terminal, taking the average
prediction of interference into consideration. It should be noted that these
approaches 25 for determining initial transmission power are performed
according to the information exchange -bekkeen the user terminal and the
base station in the own cell. Even though the above-mentioned approach
(3) is used, interference in other cells is 30 merely the average prediction.
Accasdipglynyher gpe yser terminal situated on the cell boundary
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15 neighboring cells are known, the base station iIn
each cell can measure received power of the pilot
signal which is received from the user terminal in
the neighboring cells. In this manner, the base
stations in the non-serving cells can measure the

20 interference level in each frequency block for each
TTI. 1t should be noted that the TTI may be
referred to as a subframe and the frequency block
may be referred to as a resource block.

[1dentification of transmission power

25 control information (relative grant)]

With reference to Fig. 7, the step S107 in
Fig. 6 is described in detail below. Fig. 7 shows a
procedure for retransmission power control on the
time axis.

30 As mentioned above, the base station in
the serving cell determines transmission power and
notifies the user terminal UE1l of transmission power
(S5101). The user terminal UEl transmits a packet
with the notified initial transmission power (S103).

35 The base station In the non-serving cell measures
interference power caused by the packet (S105) and
transmits transmission power control information



stations in the non-serving cells can measure the 20 interference level in
each frequency block for each |Il. It should be noted that the 11l may be
referred to as a subframe and the frequency block may be referred to as
a resource block. [Identification of transmidgion power 25 control
information (relative grant)] With reference to Fig. 7, the step S107 in Fig.
6 is described in detail below. Fig. 7 shows a procedure for
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non-serving cell transmits transmission power
control information is determined in advance. As
mentioned above, according to Sync ARQ, the time
interval (T2) between the time when the initial
transmission packet is transmitted and the time when
the retransmission packet is transmitted is
determined iIn advance. Accordingly, the time
interval between the time when the transmission
power control information is received on the
downlink and the time when the retransmission packet
iIs transmitted can be derived. In summary, the user
terminal UE1l can identify to which initial
transmission packet the received transmission power
control information corresponds, based on the time
when the transmission power control information is
received on the downlink, the CAZAC sequence, and
the frequency block. Consequently, the base station
in the non-serving cell can generate transmission
power control information for each CAZAC sequence
without recognizing which user terminal uses which
CAZAC sequence, although there has been described
that the base station transmits the DOWN or DTX
signal to the user terminal UEl to instruct the user



mentioned above, according to Sync ARQ, the time interval (T2) between

the time when the initial transmission packet is transmitted and the time

when 20 the retransmission packet is transmitted is determined in

advance. Accordingly, the time intervatbdfdeen the time when the
transmission power control information is received on the downlink and

the time when the retransmission packet 25 is transmitted can be derived.
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corresponding to each frequency block on the uplink.
It should be also noted that the base
station i1n the serving cell may transmit
transmission power control information at the time
20 of the retransmission request. In this case, the
base station may select one of an UP signal used in
E-DCH, the DTX signal, and DOWN signal as the
transmission power control information.
[Multiplexing of a relative grant channel]
25 With reference to Fig. 8, an approach for
multiplexing the channel on which transmission power
control information is transmitted at the step S107
in Fig. 6 is described in detail below.
The channel on which transmission power
30 control information (relative grant) is transmitted
iIs referred to as a relative grant channel. In OFDM
(Orthogonal Frequency Division Multiplexing) radio
access, when the relative grant channel and other
channels are multiplexed, the relative grant channel
35 may be frequency-multiplexed on a predetermined
subcarrier as an independent channel. Alternatively,
the relative grant channel may be included in the



15 information is transmitted is multiplexed (placed) corresponding to
each frequency block on the uplink. It should be also noted that the base
station in the serving cell may transmit transmission power control
information at the time 20 of the retransmigkion request. In this case, the
base station may select one of an UP signal used in E-DCH, the DIX
signal, and DOWN signal as the transmission power control information.
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15 (distinguished by symbols on the time axis) or code-
multiplexed (multiplied with orthogonal codes).
[Structure of a user terminal]
Fig. 10 shows a structure of the user
terminal. The user terminal includes a CQl
20 estimating unit 101, a non-serving cell determining
unit 103, a grant determining unit 105, a CQI
estimating unit 107, an ACK/NACK determining unit
109, and a transmission power controlling unit 111.
The CQIl estimating unit 101 receives pilot
25 signals from base stations in other cells (non-
serving cells) and estimates channel quality (CQI:
Channel Quality Indicator). The non-serving cell
determining unit 103 determines the cell with the
best channel quality as a serving cell and
30 determines N cells with good channel quality other
than the serving cell as non-serving cells. The
grant determining unit 105 receives information on
the relative grant channels from other cells. |If
the relative grant channels are transmitted from the
35 non-serving cells, the grant determining unit 105
reads transmission power control information (DOWN
or DTX signal). The transmission power control



channels are frequency-multiplexed, the multiple relative grant channels
may be time-multiplexed 15 (distinguished by symbols on the time axis) or
code- multiplexed (multiplied with orthogonal codes). [Structure of a user
terminal] Fig. 10 shows a structure of tire &8er-terminal. The user terminal
includes a CQI 20 estimating unit 101, a non-serving cell determining unit
103, a grant determining unit 105, a CQI estimating unit 107, an
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ransmission power for a retransmission packet. I"estimating unit

107 RRERES BIGS 5 RAHRSTo R b A sthfiorARKREBAR, Bl (BRing
cell) padlestimiitesichtiheellvpabty SCQOI oThel QL sesupplieclthe  In
transmigsi@@lggwglf_ Cﬂ_ﬂtﬁﬁ ,UnﬂﬂélAWKm,ﬁé@Ktr@@fWﬁ SR ROV 109
UpON BACKE] %%[“%g%%‘%” PO PRIRMISHIM GO RS VMEER pattern
determining uni

15 for each block that the packet has to be

retransmitted.

The transmission power control unit 111
controls transmission power for the packet and
supplies transmission power control information to

20 the power amplifier. Specifically, the transmission
power control unit 111 determines transmission power
received from the base station iIn the serving cell
in the case of the initial transmission packet.
Alternatively, the transmission power control unit

25 111 determines transmission power using open-loop
transmission power control based on the CQI
estimated by the CQI estimating unit 107. The
transmission power control unit 111 controls
transmission power based on the transmission power

30 control information (DOWN or DTX signal) received
from the grant determining unit 109.

[Structure of a base station]

Fig. 11 shows a structure of the base
station. The base station includes an interference

35 level estimating unit 201, a grant generating unit

203, a modulating unit 205, and a multiplexing unit

207.



determines whether an error is detected in the packet from the base
station in the own cell. In the case of NACK, the ACK/NACK determining
unit 109 notifies means for generating a modulation pattern 15 for each
block that the packet has to be retransmitt&d.-The transmission power
control unit 111 controls transmission power for the packet and supplies
transmission power control information to 20 the power amplifier.
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1@ The present invention is not limited to

the specifically disclosed embodiments and
variations and modifications may be made without
departing from the scope of the present invention.
This international patent application is
20 based on Japanese Priority Application No. 2006-
272346 filed on October 3, 2006, the entire contents
of which are incorporated herein by reference.



threshold and generates an UP signal when the 10 interference is below a
predetermined threshold. The modulating unit 205 modulates the relative
grant channel according to a predetermined modulation scheme. The
multiplexing unit 207 multiplexes the retath/e grant channel and other
channels. 15 The present invention is not limited to the specifically
disclosed embodiments and variations and modifications may be made
without departing from the scope of thg prggent invention. This
international patent application is 20 based on Japanese Priority
Application No. 2006- 272346 filed on October 3, 2006, the entire contents
of which are incorporated herein by reference. - 17 - CLAIMS 51. A
transmission power control method in a communication system including
g base station and a user terminal which performs transmission power

control in packet-based radio_access risi e 10 of: )
transmitting, by t_heiu'se'?‘te%raﬁ]a%ﬁj Spsaiggﬁ; é\%ﬁéa%iné?[}?f’@bbseethOd in
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6or O g @n%{ransmlssmn power of the user terminal 20 based on the
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evaluation result of the interference and transmitting the transmission

power control inforfT&oRNd THel (iskr téhith1CantPEdte kAR BY thed

userperakedl ;whether the user terminal controls transmission power
based evaluating, by the base station, whether
interference caused by the packet is above a
15 predetermined threshold, if the packet is
transmitted from another cell;
generating, by the base station,
transmission power control information for
controlling transmission power of the user terminal
20 based on the evaluation result of the interference
and transmitting the transmission power control
information to the user terminal; and
determining, by the user terminal, whether
the user terminal controls transmission power based
25 on the transmission power control information, upon
transmitting a retransmission packet corresponding
to the packet.

30

2. The transmission power control method
as claimed in Claim 1, further comprising:
performing, by the user terminal, cell
35 search and determining, as non-serving cells, a
predetermined number of cells with high received
signal levels other than the own cell; wherein



25 on the transmission power control information, upon transmitting a
retransmission packet corresponding to the packet. 30 2. The
transmission power control method as claimed in Claim 1, further
comprising: performing, by the user termih8l, tell 35 search and
determining, as non-serving cells, a predetermined number of cells with
high received signal levels other than the own cell; wherein - 18 the step
of determining comprges €8fL BN ¢EPER NfyUEH R FIRA sontrols
transmissi r.base a ISS] 0 l'inf ]
B R T i e
10 ad ERFHEY Fod @i ROWRE SRR TRIs@P o FaRSMtGRImRRKST
detecninibgo By thefiosen adramimal firansntibstom owee aedordingad 1s .
mpen-loop transmission power control and transmitting the packet. 15 4.
The transmission power control method 20 as claimed in Claim 1,
wherein the step of transmitting comprises the steps of: determining, by a
base station in communication with the user terminal, transmission
power in consideration of an interference margin 25 within the own cell

and noFifying the uspr tqm@'nadrafdem i@@?@ESW%b@fﬂ’ol method
1¢;an5£ttlggat%g1§ Uérgr ﬁ%‘i%l' them&c}ggtiwuh the notified
r . The V

ansmission power. trandmission power control method as
claimed in Claim 1,80€eré&Re Qfepldiansmitting comprises
determining, by the user terminal, transmission

power according to open-loop transmission power
control and transmitting the packet.
15

4. The transmission power control method
20 as claimed in Claim 1, wherein the step of
transmitting comprises the steps of:
determining, by a base station in
communication with the user terminal, transmission
power In consideration of an interference margin
25 within the own cell and notifying the user terminal
of the transmission power; and
transmitting, by the user terminal, the
packet with the notified transmission power.

30

5. The transmission power control method
as claimed in Claim 1, wherein the step of
35 transmitting comprises the steps of:
determining, by a base station in
communication with the user terminal, transmission



35 transmitting comprises the steps of: determining, by a base station in
communication with the user terminal, transmission - 19 power in
consideration of both an interference margin within the own cell and an
interference margin within the other cett ah® notifying the user terminal of
the transmission power; and 5 transmitting, by the user terminal, the
packet with the notified transmission power. 10 6. The transmission power
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power con | method "as claime aim 1 Wwheram: % the step ‘of

generating comprises frequency-multiplexing the transmission power

control information on a predetermined subcarrier - 20 and transmitting

the transmission power control information in the case of OFDM radio
1eccess.5

6. The transmission power control method
as claimed in Claim 1, wherein:
the step of evaluating comprises
evaluating interference power from the user terminal
15 situated in the other cell based on a type of CAZAC
sequence used for a pilot signal.

20
7. The transmission power control method
as claimed in Claim 1, wherein:
the transmission power control information
includes
25 a CAZAC sequence;
a frequency block; and
information about whether the user
terminal decreases transmission power.

30

8. The transmission power control method
as claimed in Claim 1, wherein:
35 the step of generating comprises
frequency-multiplexing the transmission power
control information on a predetermined subcarrier



9. A user terminal which performs transmission power control in
packet-based radio access, comprising: 10 a cell determining unit
configured to perform cell search to determine, as non-serving cells, a
predetermined number of cells with high #@eived signal levels other than
the own cell; a grant determining unit configured to 15 receive
transmission power control information from the non-serving cells to
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ora retransmission packet base € transmission power

control information. 25 10. A base station in communication with a user
terminal which performs transmission power control in packet-based radio
gccess, comprising: an interference level evaluating unit 30 configured to
evaluate whether interference caused by a packet from a user terminal
situated in another cell is above a predetermined_threshold; and a grant
generating unit configufed4s edenkrdtd E%!n%%!&hp@?&t%ﬁﬁél
infortpéios for s33 oontpdivertrasniissidn poweeaked uberserminad 10

situajgeiadhe otenh gl Bsry-on the evaluation result of the

1 awterference.
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35

a cell determining unit configured to
perform cell search to determine, as non-serving
cells, a predetermined number of cells with high
received signal levels other than the own cell;

a grant determining unit configured to
receive transmission power control information from
the non-serving cells to determine whether the user
terminal controls transmission power; and

a transmission power controlling unit
configured to control transmission power for a
retransmission packet based on the transmission
power control information.

10. A base station In communication with a
user terminal which performs transmission power
control In packet-based radio access, comprising:

an interference level evaluating unit
configured to evaluate whether interference caused
by a packet from a user terminal situated iIn another
cell i1s above a predetermined threshold; and

a grant generating unit configured to
generate transmission power control information for
controlling transmission power of the user terminal
situated in the other cell based on the evaluation
result of the interference.
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