DESCRIPTION RADIO BASE STATION APPARATUS, MOBILE TERMINAL APPARATUS AND RADIO
COMMUNICATION METHOD 5 Technical Field [0001] The present invention relates to a radio base
station apparatus, a mobile terminal apparatus and a radio 10 communication method. More particularly,
the present invention relates to a radio base station apparatus, a mobile terminal apparatus and a radio
communication method in a next-generation radio communication system. 15 Background Art [0002]
InaUMTS(UniversalMobileTelecommunications System)

DESCRIPTION

RADIO BASE STATION APPARATUS, MOBILE TERMINAL

APPARATUS AND RADIO COMMUNICATION METHOD

Technical Field
[0001]
The present invention relates to a radio base station
apparatus, a mobile terminal apparatus and a radio
10 communication method. More particularly, the present
invention relates to a radio base station apparatus,
a mobile terminal apparatus and a radio communication
method in a next—-generation radio communication
system.
15

Background Art

[0002]
In a UMTS (Universal Mobile Telecommunications
System) network, for the purposes of improving

20 spectral efficiency and improving data rates, system
features based on W-CDMA (Wideband Code Division
Multiple Access) are maximized by adopting HSDPA
(High Speed Downlink Packet Access) and HSUPA (High
Speed Uplink Packet Access). For this UMTS network,

25 for the purposes o0of further increasing high-speed
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network,for thepurposes ofimproving 20 spectral efficiency and improving data rates, system features
based on W-CDMA (Wideband Code Division Multiple Access) are maximized by adopting HSDPA (High
Speed Downlink Packet Access) and HSUPA (High ~ Speed Uplink Packet Access).For this UMTS
network, 25 for the purposes of further increasing high-speed data rates, providing low delay and so on,
long-term evolution (LTE) has been under study (see, for example, non-patent literature 1). [0003] 5 In the
third-generation mobile communication system, it is possible to achieve a transmission rate of maximum
approximately 21Mbps en: the dowplinkbydusing aifixed band:ef approximatelyns MHznMearswhile, in a

system of the LTE scheme (LTE system), it is possible
evolution (LTE) has been under study (see, for
example, non-patent literature 1).
[0003]

5 In the third-generation mobile communication system,
it 1s possible to achieve a transmission rate of
maximum approximately 2 Mbps on the downlink by using
a fixed band of approximately 5 MHz. Meanwhile, in a
system of the LTE scheme (LTE system), 1t is possible

10 to achieve a transmission rate of about maximum 300
Mbps on the downlink and about 75 Mbps on the uplink
by using a variable band which ranges from 1.4 MHz to
20 MHz. Furthermore, 1in the UMTS network, for the
purpose of achieving further Dbroadbandization and

15 higher speed, successor systems of LTE have been
under study (for example, LTE-Advanced (LTE-A)). For
example, in LTE-A, there 1is a plan to expand the
maximum system band for LTE specifications, which 1is
20 MHz, to approximately 100 MHz on the downlink and

20 to approximately 40 to 60 MHz on the uplink.
[0004]
Now, in the LTE system, measuring uplink channel
quality in a radio base station apparatus (BS: Base
Station) based on an SRS (Sounding Reference Signal)

25 that is provided for channel qguality measurement and



10 to achieve a transmission rate of about maximum 300 Mbps on the downlink and about 75 Mbps on
the uplink by using a variable band which ranges from 1.4 MHz to 20 MHz. Furthermore, in the UMTS
network, for the purpose of achieving further broadbandization and 15 higher speed, successor systems
of LTE have been under study (for example, LTE-Advanced (LTE-A)). For example, in LTE-A, there is a
plan to expand the maximum system band for LTE specifications, which is 20 MHz, to approximately 100
MHz on the downlink and 20 to approximately 40 to 60 MHz on the uplink. [0004] Now, in the LTE
system, measuting uplink channelguality dna radiobase statian appakatusi(BS1 BasesStation) based on
an SRS (Sounding Reference Signal) 25 that is provided for channel quality measurement and that is
transmitted froni @Enobil® terminalEapparatus(tJE: UsesEquipnaent)isunderstudy(seesfor, example,
non-patent literature 2).In this case, the radio base station apparatus performs scheduling to 5 allow the
mobile terminalsappaiatiis to ransmit 48 tplink shared tchannet (PUSCH: PHysigal Uptiak Shdred
CHannel) signal based on the channel quality measurement result, and issues a command using a
downlink controf 8Rarfhel {PBECH:‘PHy5ical DYWNAMET0CoNES ‘CHANREN). 1A $&1884kt8 LTE, the SRS is

5 allow the mobile terminal apparatus to transmit an
uplink shared channel (PUSCH: Physical Uplink Shared
CHannel) signal based on the channel quality
measurement result, and 1ssues a command using a

downlink control channel (PDCCH: Physical Downlink

10 Control CHannel) . In release-8 LTE, the SRS is
multiplexed on the last symbols of subframes
constituting an uplink radio frame, and is

transmitted periodically from the mobile terminal
apparatus to the radio base station apparatus.
15
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multiplexedonthelastsymbolsofsubframes constituting an uplink radio frame, and is transmitted
periodically from the mobile terminal apparatus to the radio base station apparatus. 15 Citation List
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Summary of Invention Technical Problem

Summary of Invention

Technical Problem

[0006]

However, 1in the LTE system, even when there 1is no
5 PUSCH signal to transmit from the mobile terminal

apparatus on the uplink, the SRS is transmitted

periodically to the radio Dbase station apparatus.

Consequently, radio resources to be used for SRS

transmission are occupied on a fixed basis regardless
10 of whether or not there 1is a PUSCH signal, which

raises a problem of difficulty in using radio

resources efficiently.

[0007]
FIG. 12 is a diagram for explaining the SRS
15 transmission method in the LTE system. As shown in

FIG. 12, in the LTE system, the SRS for channel
quality measurement is multiplexed on the last
symbols of subframes (subframes #n to #n+9)
constituting an uplink (UL: Uplink) radio frame, and

20 is periodically transmitted from the mobile terminal
apparatus to the radio base station apparatus. FIG.
12 shows a case where the SRS 1is multiplexed on the
last symbols of subframes #n+l and #n+6 based in an
SRS transmission period of 5 msec.

25 [0008]



[0006] However, in the LTE system, even when there is no 5 PUSCH signal to transmit from the mobile
terminal apparatus on the uplink, the SRS is transmitted periodically to the radio base station apparatus.
Consequently, radio resources to be used for SRS transmission are occupied on a fixed basis regardless
10 of whether or not there is a PUSCH signal, which raises a problem of difficulty in using radio resources
efficiently. [0007] FIG.12isadiagramforexplainingtheSRS transmission method in the LTE system.As
shown in FIG. 12, in the LTE system, the SRS for channel quality measurementis multiplexed onthelast
symbolsofsubframes(subfiames#nto#n+9) ganstituting ar uplinky(VUL: Wplink)radiofsiame; and 20 is

periodically transmitted from the mobile terminal apparatus to the radio base station apparatus. FIG. 12
shows a case wihete the<SRS is multiplexed onthe last symbols efosubframes #ntduand #M¥6 based in an
SRS transmission period of 5 msec. 25[0008]
(Transmission Time Intervals) later, a PUSCH signal
is transmitted on the uplink. Note that the wuplink
5 scheduling grant relates to an uplink shared channel,
and includes uplink resource block allocation
information, UE 1D, data size, modulation scheme,
uplink transmission power information, and
information about the uplink MIMO demodulation
10 reference signal, and so on.
[0009]
A subframe is the transmission time unit of one data
packet having Dbeen subjected to error correction
coding (channel coding), and equals one TTI.
15 Consequently, when a UL scheduling grant 1is reported,
the PUSCH 1is transmitted four subframes later. FIG.
12 shows a case where UL scheduling grants are
reported in subframes #m to #m+2 and #m+4, amongst
the subframes (subframes #m to #m+9) constituting a
20 downlink (DL: Downlink) radio frame, and where, in
response to these UL scheduling grants, PUSCH signals
are transmitted in uplink (UL) subframes #n+4 to #n+6
and #n+8.

[0010]

25 As shown in FIG. 12, given that the SRS is



includedinthePDCCHisreported,fourTTIs (Transmission Time Intervals) later, a PUSCH signal is
transmitted on the uplink.Note that the uplink 5 scheduling grant relates to an uplink shared channel, and
includes uplink resource block allocation information, UE ID, data size, modulation scheme, uplink
transmission power information, and informationabouttheuplinkMIMOdemodulation 10reference signal,
and so on. [0009] A subframe is the transmission time unit of one data packet having been subjected to
error correction coding(channelcoding),andequalsoneTTI. 15 Consequently, when a UL scheduling grant
is reported, the PUSGH isttransmitted foud subfeames latercklfse 22 shows atcasenwhere Wk scheduling
grants are reported in subframes #m to #m+2 and #m+4, amongst the subframes (subframes #m to
#m+9) constitutirigsa 20 dovwntink (Do Dawrdimk)radio frame zarid whetef ireresponsé torthese UL
scheduling grants, PUSCH signals are transmitted in uplink (UL) subframes #n+4 to #n+6 and #n+8.
[0010] 25 Assh6WhiAFRIGL 12 givenhttaitheSRSist eported and therefore no PUSCH

signal 1is transmitted, the SRS 1s still transmitted
5 on the wuplink (UL), periodically, to the radio base
station apparatus. From the perspective of efficient
use of radio resources, it 1s preferable to measure
the SRS, which is provided for the purpose of
measuring channel qgquality in the radio base station
10 apparatus, when a PUSCH signal is transmitted.
However, 1in the LTE system, radio resources to Dbe
used for SRS transmission are occupied on a fixed
basis, regardless of whether or not there is a PUSCH
signal, efficient wuse of radio resources 1is made
15 difficult. Furthermore, in LTE-A, UL multi-antenna
transmission by a mobile terminal apparatus having a
plurality of antennas is under study, and, given that
SRS resources for a plurality of antennas will be
required, demand for even more efficient use of radio
20 resources is anticipated.
[0011]
To solve this problem, for example, in LTE-A, it may
be possible to adopt an aperiodic SRS, which controls
SRS transmission timing at arbitrary timing.
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transmitted regardless of whether or not there is a PUSCH signal to transmit in each subframe, if no UL
scheduling grant is reported and therefore no PUSCH signal is transmitted, the SRS is still transmitted 5
on the uplink (UL), periodically, to the radio base station apparatus. From the perspective of efficient use
of radio resources, it is preferable to measure the SRS, which is provided for the purpose of measuring
channel quality in the radio base station 10 apparatus, when a PUSCH signal is transmitted. However, in
the LTE system, radio resources to be used for SRS transmission are occupied on a fixed basis,
regardless of whetherernot there is a PUSGH signals efficient yse okradioiresewrges isimade 45 difficult.
Furthermore, in LTE-A, UL multi-antenna transmission by a mobile terminal apparatus having a plurality
of antennas is urelee stady,and, tgiven thid SRStresources ferresplurality ohantemras withbe required,
demand for even more efficient use of radio 20 resources is anticipated. [0011] To solve this problem, for
example, in LTE-A} it hraly bePossible’ teadopt arpapetiodic SRSE whith cantrosFSRS trarshfission timing
at arbitrary timing. 25[0012] However, when an aperiodic SRS is adopted, it is necessary to adequately
transmit informdtion8 eBritfot a8 o whethe? 8¢ not thefe is" A SRS Fig gt (faristission tikdiny), and SRS

transmissio; contrgl 5 infotrmation suckkl1 as SRS %arametersrgcotmb, frequenc posi%ion, cyclic shift
number, bahdwidth 34 85 6R)to ESHErdI the spadific thahsMISSion conditioRY When the EREisY

transmitted, and s on,;tg the r@g/bci@ termipal, apparatus, 10[0013] The present glg%ntig% hf?nb)een made
in view of the above problems, and it'is therefore an object of the present invention to provide a radio

base station apparatus,a mobiletgrninal apparatus and,a radia; 15 communication method, whereby,
when an aperiodic SRS is adopted, it is possible to adequately report SRS transmission timing and SRS

parameters to a-mebile tesminal appatatus, and eficiently aise yJadioggsourees te be usgd for SRS
transmission.
terminal apparatus.
10 [0013]
The present invention has been made in view of the
above problems, and it is therefore an object of the
present invention to provide a radio Dbase station
apparatus, a mobile terminal apparatus and a radio
15 communication method, whereby, when an aperiodic SRS
is adopted, it 1is possible to adegquately report SRS
transmission timing and SRS parameters to a mobile

terminal apparatus, and efficiently use radio

resources to be used for SRS transmission.

20
Solution to Problem
[0014]
One mode of a radio base station apparatus according
to the present invention is a radio base station
25 apparatus to report SRS (Sounding Reference Signal)
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20 Solution to Problem [0014] One mode of a radio base station apparatus according to the present
invention is a radio base station 25 apparatus to report SRS (Sounding Reference Signal) transmission
control information to a mobile terminal apparatus and controls transmission of an SRS by the mobile
terminal apparatus, and this radio base station apparatus has: an SRS setting section that 5 selects bit
information to report to the mobile terminal apparatus, from a table having bit information to indicate not to
trigger the SRS and bit information to indicate to trigger the SRS using a default SRS parameter; and a
reporting sectionthat @ repartsithe: bit infaymatientior thednehile teyminahapparaius: using a downlink
control channel. [0015] According to this configuration, it is possible to
setSRStransmissigricoatrolnformétionmatlSdlexiblerfashioni andireporb thiseSR Sstransimissioh €ontrol
information to a mobile terminal apparatus, and, furthermore, use radio resources used for SRS
transmission efficiénitlye[0016] 20 Onelmoders? amdbile terminafappakaius acearding to the present

invention is a mobile terminal apparatus to transmit an SRS based on SRS transmission control
information repSrted-ftéti a fEdRFBase Statiotfapparatus, ahd thisHidbile ferminaltapparatus fas: a

5 selects bit information to report to the mobile
terminal apparatus, from a table having bit
information to indicate not to trigger the SRS and
bit information to indicate to trigger the SRS using
a default SRS parameter; and a reporting section that

10 reports the Dbit information for the mobile terminal
apparatus using a downlink control channel.

[0015]
According to this configuration, it 1s possible to
set SRS transmission control information in a

15 flexible fashion and report this SRS transmission
control information to a mobile terminal apparatus,
and, furthermore, use radio resources used for SRS
transmission efficiently.

[0016]

20 One mode of a mobile terminal apparatus according to
the present invention is a mobile terminal apparatus
to transmit an SRS based on SRS transmission control
information reported from a radio base station
apparatus, and this mobile terminal apparatus has: a

25 receiving section that receives Dbit information to



25 receiving section that receives bit information to indicate not to trigger the SRS and bit information to
indicate to trigger the SRS using a default SRS parameter; a downlink control channel receiving section
that specifies SRS transmission content based 5 on the bit information; and an SRS transmission setting
section that controls SRS transmission based on the specified SRS transmission content. [0017] One
mode of a radio communication method according to 10 the present invention is a radio communication
method to report SRS transmission control information from a radio base station apparatus to a mobile
terminal apparatussanekeontrel dransmissioniof @ :SRSHy thermohile derminal apparatusaandrthis radio
communication method includes, at the radio base station apparatus, the steps of: selecting bit
informationtoreparttothemabileterminal appagatas, fromea tatde havingrbit indformationtd indieate not to
trigger the SRS and bit information 20 to indicate to trigger the SRS using a default SRS parameter; and
reporting the predetermsingd bit informadiom for themolsile térafidal apparatus dsingre dviniink ¢ontrol

channel. 25 Technical Advantage of the Invention [0018]
section that specifies SRS transmission content based

5 on the bit information; and an SRS transmission
setting section that controls SRS transmission based
on the specified SRS transmission content.

[0017]
One mode of a radio communication method according to

10 the present invention is a radio communication method
to report SRS transmission control information from a
radio base station apparatus to a mobile terminal
apparatus and control transmission of an SRS by the
mobile terminal apparatus, and this radio

15 communication method includes, at the radio base
station apparatus, the steps of: selecting bit
information to report to the mobile terminal
apparatus, from a table having bit information to
indicate not to trigger the SRS and bit information

20 to dindicate to trigger the SRS wusing a default SRS
parameter; and reporting the predetermined bit
information for the mobile terminal apparatus using a

downlink control channel.

25 Technical Advantage of the Invention
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According to the present invention, when an aperiodic SRS is adopted, it is possible to adequately report
SRS transmission timing and SRS parameters to a 5 mobile terminal apparatus, and efficiently use radio
resources to be used for SRS transmission. Brief Description of Drawings [0019] 10 FIG. 1 is a diagram
for explaining an aperiodic SRS transmission method; FIG. 2 is a diagram showing a mapping table to be
used when only one-bit information as to whether or not there is an SRS trigger is included in a UL
15scheduling grant; FIG. 3 is a diagram for explaining an aperiodic SRS transmission method to be used
when only one-biy infarmation as to whether or not there is an SRS trigger is included in a UL scheduling
grant; 20 FIG. 4 provides diagrams showing examples of mapping tables in which whether or not there is
an SRS trigger and pard bhinformationaelated 46 SRSipavametérsnare shibject ovjorb eading] itSRS
transmission control according to an embodiment of 25 the present invention;

SRS is adopted, it 1s possible to adequately report

SRS transmission timing and SRS parameters to a

5 mobile terminal apparatus, and efficiently use radio

resources to be used for SRS transmission.

Brief Description of Drawings
[0019]

10 FIG. 1 is a diagram for explaining an aperiodic SRS
transmission method;

FIG. 2 1s a diagram showing a mapping table to be
used when only one-bit information as to whether or
not there 1s an SRS trigger is included in a UL

15 scheduling grant;

FIG. 3 1is a diagram for explaining an aperiodic SRS
transmission method to be used when only one-bit
information as to whether or not there 1is an SRS
trigger is included in a UL scheduling grant;

20 FIG. 4 provides diagrams showing examples of mapping
tables in which whether or not there is an SRS
trigger and part of information related to SRS
parameters are subject to joint coding, in SRS
transmission control according to an embodiment of

25 the present invention;
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FIG. 5 provides diagrams showing examples of mapping tables in which whether or not there is an SRS
trigger and part of information related to SRS parameters are subject to joint coding, in SRS 5
transmission control according to an embodiment of the present invention; FIG. 6 is a diagram for
explaining the steps of SRS transmission control according to an embodiment of the present invention; 10
FIG. 7 is a diagram for explaining a configuration of a radio communication system according to an
embodiment of the present invention; FIG.8isa block diagram showing an overall configuration of a
radio base statipn appasatys- 15, accordingite anambodiment afthe presentdnventionnkles, 91s;a diagram
showing an example of a functional block diagram of a baseband signal processing section of a radio
base station apparaiussaccording-ioianremipodimertof therpresent inventior; 20iFEIG. Elisa Bleek diagram
showing an overall configurationofamobileterminalapparatus according to an embodiment of the present
invention; FIG.IIris acdiagrarh ShowiRg ah example bha o r furfetionalblackdiagfinofasaselSdndsignal 25

processing section of a mobile terminal apparatus
parameters are subject to joint coding, in SRS

5 transmission control according to an embodiment of
the present invention;

FIG. 6 1is a diagram for explaining the steps of SRS
transmission control according to an embodiment of
the present invention;

10 FIG. 7 is a diagram for explaining a configuration of
a radio communication system according to an
embodiment of the present invention;

FIG. 8 is a block diagram showing an overall
configuration of a radio base station apparatus

15 according to an embodiment of the present invention;
FIG. 9 is a diagram showing an example of a
functional block diagram of a baseband signal
processing section of a radio base station apparatus
according to an embodiment of the present invention;

20 FIG. 10 is a Dblock diagram showing an overall
configuration of a mobile terminal apparatus
according to an embodiment of the present invention;
FIG. 11 is a diagram showing an example of a
functional block diagram of a baseband signal

25 processing section of a mobile terminal apparatus

11



according to an embodiment of the present invention; FIG. 12 is a diagram for explaining a conventional
SRS transmission method in an LTE system; FIG. 13 provides diagrams showing examples of mapping 5
tables to apply to different DCI formats in SRS transmission control according to an embodiment of the
present invention; FIG. 14 provides diagrams showing examples of mapping tables of varying numbers of
bits to apply to the 10 same DCI format in SRS transmission control according to an embodiment of the
present invention; and FIG. 15 is a diagram for explaining a transmission method combining an aperiodic
SRS and a perigdie SREHL. 1§ Descriptionob Embadimentst002Q] (Embediment h)vAmapesiadic SRS will
be described with reference to FIG. 1.FIG. 1 shows a case where, in a radio base 20 station apparatus,
the UL scheduling@rants2of subfraames #aparsdnmirdraressetecteichasidl schedaolingegrantsita include an
SRS transmission command (that is to say, an identification bit to indicate that SRS transmission is "on") .
When a mobile $&mirtaf ansmission method in an LTE system;

FIG. 13 provides diagrams showing examples of mapping
5 tables to apply to different DCI formats 1in SRS

transmission control according to an embodiment of

the present invention;

FIG. 14 provides diagrams showing examples of mapping

tables of wvarying numbers of bits to apply to the
10 same DCI format in SRS transmission control according

to an embodiment of the present invention; and

FIG. 15 is a diagram for explaining a transmission

method combining an aperiodic SRS and a periodic SRS.

15 Description of Embodiments
[0020]
(Embodiment 1)
An aperiodic SRS will be described with reference to
FIG. 1. FIG. 1 shows a case where, 1in a radio Dbase
20 station apparatus, the UL scheduling grants of
subframes #m and #m+4 are selected as UL scheduling
grants to include an SRS transmission command (that
is to say, an identification bit to indicate that SRS
transmission is "on") . When a mobile terminal

25 apparatus receives the UL scheduling grants including
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25 apparatus receives the UL scheduling grants including an SRS transmission command, in response to
these, the mobile terminal apparatus is able to transmit the SRSs to the radio base station apparatus, for
example, with the PUSCH signals to transmit in 5 subframes #n+4 and #n+8, which are four subframes
later. [0021] In this case, the SRSs are transmitted in the same subframes as the PUSCH signals
commanded to be 10 transmitted by the UL scheduling grants to include a transmission command, and
therefore are multiplexed on the last symbols of subframes #n+4 and #n+8. That is to say, the SRSs are
multiplexed to continge after therRWSGHs allocatechtossidframes #p+4 gch#r+8.cThe 15 &adig base
station apparatus measures channel quality based on the SRSs multiplexed in this way to continue from
the PUSCHs, and perfarmsiseheduting for theaRPYSCH tsignalitransimission én the amcbile terminal
apparatus. Consequently, it is possible to measure 20 channel quality at the actual timing a PUSCH
signal is transmitiedls and-therefore it ispodsible tdperform séElvddiifing taking mtc&ctdunt thedctual

channel state. [0022] 25In this way, by controlling SRS transmission in arbitrary timing, it is possible to
set the radio re§cL#€8516 be udéd for SRStranSmission irfa A8%BIE fashfon. HEWEEE idn thé Bther hand,

when aperlg)dlc SRS '&r%rrlnsengs&gn |+s4perforrdned as gescrlbed N

are four subframes
later.
[0021]
In this case, the SRSs are transmitted in the same
subframes as the PUSCH signals commanded to be
10 transmitted by the UL scheduling grants to include a
transmission command, and therefore are multiplexed
on the last symbols of subframes #n+4 and #n+8. That
is to say, the SRSs are multiplexed to continue after
the PUSCHs allocated to subframes #n+4 and #n+8. The
15 radio base station apparatus measures channel quality
based on the SRSs multiplexed in this way to continue
from the PUSCHs, and performs scheduling for the
PUSCH signal transmission in the mobile terminal
apparatus. Consequently, 1t 1is possible to measure
20 channel quality at the actual timing a PUSCH signal
is transmitted, and therefore it is possible to
perform scheduling taking into account the actual
channel state.
[0022]

25 In this way, by controlling SRS transmission in
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5 above,itisnecessarytoadequatelytransmit information to control SRS transmission timing (whether or not
there is an SRS trigger) and SRS transmission control information such as SRS parameters (comb,
frequency position, cyclic shift 10 number, bandwidth and so on) to control the specific transmission
conditions when the SRS is transmitted, and so on, to the mobile terminal apparatus. [0023] For
example, as described above, when whether or not 15 there is an SRS trigger is controlled by including
SRStransmissioncommandinformationinaUL scheduling grant,that is,by using a downlink controlchannel,a
signaling methadrasite ferexample, how, to cantral andgesform reporting of 2@ otherdnformation such as
SRS parameters to define the SRS transmission conditions is not specifically determined and will be
subject to discussion fromenow. 1So, theepresest ihveritor hassstddied an approprdte method ofaeporting
SRS transmission 25 control information to a mobile terminal apparatus and arrived at the present
invention. [0024] Firsti s a metoiof reportiig ®RSAransmigsiome other hand, when

aperiodic SRS transmission is performed, as described
5 above, it is necessary to adequately transmit

information to control SRS transmission timing

(whether or not there 1s an SRS trigger) and SRS

transmission control information such as SRS

parameters (comb, frequency position, cyclic shift
10 number, bandwidth and so on) to control the specific

transmission conditions when the SRS is transmitted,

and so on, to the mobile terminal apparatus.

[0023]

For example, as described above, when whether or not

15 there 1s an SRS trigger is controlled by including

SRS transmission command information in a UL
scheduling grant, that is, by using a downlink
control channel, a signaling method as to, for

example, how to control and perform reporting of
20 other information such as SRS parameters to define
the SRS transmission conditions 1s not specifically
determined and will be subject to discussion from
now. So, the present inventor has studied an
appropriate method of reporting SRS transmission

25 control information to a mobile terminal apparatus
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control information, the present inventor has studied 5 a case of including and reporting information
(one-bit information) concerning whether or not there is an SRS trigger, in a UL scheduling grant, to a
mobile terminal apparatus, and reporting other information such as SRS parameters (hereinafter simply
referred 10 toas"SRSparameters")todefinespecific transmission conditions by RRC signaling. [0025] In
the course of studying the above, the present inventor has found out that there is a threat of not 15 being
able to utilize radio resources in an sufficiently efficient fashion when only one-bit information as to
whether or not there is ah SRSitrigger-(@apenodicseRS triggee hra aperiodic SRS trigger) is included and

reported in a UL scheduling 20grant, to a mobile terminal apparatus (see FIG. 2). [0026] In the case of
FIG. 2, resourcé9for the aperiodic SRS sent by each mobile terminal apparatus are determined in
advance in an upper layer, so that, 25 when resources are set up not to collide between
First, as a method of reporting SRS transmission
control information, the present inventor has studied
5 a case of including and reporting information (one-
bit information) concerning whether or not there 1is
an SRS trigger, in a UL scheduling grant, to a mobile
terminal apparatus, and reporting other information
such as SRS parameters (hereinafter simply referred
10 to as "SRS parameters") to define specific
transmission conditions by RRC signaling.
[0025]
In the <course of studying the above, the present
inventor has found out that there is a threat of not
15 being able to utilize radio resources in an
sufficiently efficient fashion when only one-bit
information as to whether or not there 1s an SRS
trigger (aperiodic SRS trigger / no aperiodic SRS
trigger) 1is included and reported in a UL scheduling
20 grant, to a mobile terminal apparatus (see FIG. 2).
[0026]
In the case of FIG. 2, resources for the aperiodic
SRS sent by each mobile terminal apparatus are

determined in advance 1in an upper layer, so that,

25 when resources are set up not to collide between

15



different mobile terminal apparatuses, resources are secured even for mobile terminal apparatuses that
do not perform SRS transmission (see FIG. 3A). As a result of this, it is not possible to utilize radio
5resources in SRS transmission. [0027] On the other hand, when, in order to effectively utilize radio
resources in SRS transmission, resources to be allocated that are determined in an 10 upper layer are set
up to be shared between a plurality of mobile terminal apparatuses, cases might occur where the SRS
transmission timing collides between different mobile terminal apparatuses. In this case, problems might
occur where thet SR8cannet 15 bp trapsmittedhatrarbitrary timingrandwhere- SRS drapsmissien:is
significantly delayed (see FIG. 33). [0028] Also, as a method of reporting SRS transmission
controlinformatisn @methibdefinctuding 20 infarmadiort as-toiwhethea pprot dhere ¢ssa trigger add all SRS
transmission control information such as SRS parameters and so on, in a downlink control channel, and
reporting these irfférmationtte amobie teriinal apparatusis possisle. Hbwever An this 23 6asé, a

problem might occur where downlink control channel signaling overhead increases significantly. [0029]
Then, the presént iVéhtortas fduhd outigroviding®t Possible to utilize radio

5 resources in SRS transmission.
[0027]
On the other hand, when, in order to effectively
utilize radio resources in SRS transmission,
resources to be allocated that are determined in an
10 upper layer are set up to be shared between a
plurality of mobile terminal apparatuses, cases might
occur where the SRS transmission timing collides
between different mobile terminal apparatuses. In
this case, problems might occur where the SRS cannot
15 be transmitted at arbitrary timing and where SRS
transmission is significantly delayed (see FIG. 3B).
[0028]
Also, as a method of reporting SRS transmission
control information, a method of including
20 information as to whether or not there 1is a trigger
and all SRS transmission control information such as
SRS parameters and so on, in a downlink control
channel, and reporting these information to a mobile
terminal apparatus 1is ©possible. However, in this

25 case, a problem might occur where downlink control
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bit field of two bits or more in a downlink control 5 channel (for example, a UL scheduling grant or a DL
scheduling grant), combining whether or not there is an SRS trigger with part of information related to
SRS parameters and defining these as bit information (joint coding), reporting this bit information to a 10
mobile terminal apparatus, and reporting the rest of the SRS parameter information by an upper layer. By
this means, it is possible to set up whether or not there is an SRS trigger and SRS transmission control
information such as SRS parameters in a flexible 15 fashionand reportthesetoa mobileterminal apparatus
adequately.Alsg, thyTaparting part ofinfermationrelatedto SR Sparametersusingaidoxitink, control channel,
it is possible to control part of aperiodic SRS resources transmitted by each 20 mobile terminal apparatus
in a lower layer,[&rid2cansequently it is possible to effectively utilize the radio resources. [0030]  Also,
the present inventor has found out selecting 25 information related to SRS parameters to be defined as
bit information Byrcombirfifwithrwiethér of NEELD providesanh SRS igger ahd thedUhsbier of Bits based
on the communication conditions of a mobile terminal apparatus (including, for example, the 5 number of
antennas of thePmbbilé t&rfrfinaPdpparatusthe Hosition st fife mdbilé tefhilal apparatts it the cell (i.e.
the distancg with respect to a radio base station agpatg%tusg, the number of mobile te(r)rrginag a%%aratuses in

the cell, and so©nh}. By this tmedhs, € *2mP 1€ cheduling grant

scheduling grant), combining whether or not there is
an SRS trigger with part of information related to
SRS parameters and defining these as bit information
(joint coding), reporting this bit information to a

10 mobile terminal apparatus, and reporting the rest of
the SRS parameter information by an upper layer. By
this means, 1t 1s possible to set up whether or not
there 1is an SRS trigger and SRS transmission control
information such as SRS parameters 1in a flexible

15 fashion and report these to a mobile terminal
apparatus adequately. Also, by reporting part of
information related to SRS parameters using a
downlink control channel, it is possible to control
part of aperiodic SRS resources transmitted by each

20 mobile terminal apparatus in a lower layer, and
consequently 1t 1is possible to effectively utilize
the radio resources.
[0030]

Also, the present inventor has found out selecting

25 information related to SRS parameters to be defined
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10 depending on the communication conditions of a mobile terminal apparatus, it is possible to set up
SRS transmission control information in a flexible fashionandreportSRStransmissioncontrol
informationtothemobileterminalapparatus 15adequately. [0031] Hereinafter, aperiodic SRS transmission
control where SRS transmission by a mobile terminal apparatus is controlled by reporting SRS
transmission control 20 information from a radio base station apparatus to a mobile terminal apparatus
performing radio communication will be described. Note that, although, with the present embodiment, an
example of apphication to LTE A willbeidescribed, dhenpresent 25 invention isshyhra-means limited to the
case of applying to LTE-A. [0032] In the aperiodic SRS transmission control according

to provide an SRS trigger and the number of Dbits

based on the communication conditions of a mobile

terminal apparatus (including, for example, the

5 number of antennas of the mobile terminal apparatus,

the position of the mobile terminal apparatus 1in the

cell (i.e. the distance with respect to a radio base

station apparatus), the number of mobile terminal

apparatuses in the cell, and so on). By this means,

10 depending on the communication conditions of a mobile

terminal apparatus, 1t 1s possible to set up SRS

transmission control information in a flexible
fashion and report SRS transmission control
information to the mobile terminal apparatus

15 adequately.
[0031]
Hereinafter, aperiodic SRS transmission control where
SRS transmission by a mobile terminal apparatus 1is
controlled by reporting SRS transmission control

20 information from a radio base station apparatus to a

mobile terminal apparatus performing radio
communication will be described. Note that, although,
with the present embodiment, an example of

application to LTE-A will Dbe described, the present

25 invention 1is Dby no means limited to the case of
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to the present embodiment, a radio base station 5 apparatus reports bit information defined by combining
whether or not there is an SRS trigger (aperiodic SRS trigger/no aperiodic SRS trigger) and part of
information related to SRS parameters, to a mobile terminal apparatus, using a downlink control 10
channel and controls the aperiodic SRS transmission of the mobile terminal apparatus. Note that part of
the information related to SRS parameters include conditions required for SRS transmission such as
comb, frequency position, cyclic shift number, 15 bandwidth and so on (part of SRS parameters
themselves), infospatjonrglated tothe difference values from the default SRS parameters that are set in
advance, information as to which of a plurality of default SRS parameters that are set up in advance is
20selected(selectioniaformation),andsuchlike information that relates to SRS parameters. [0033] To be
more specific, a radio base station apparatus sets an SRS trigger format that is defined as bit 25
information by dombinirgy whethei ot theéRSs danr SRStHGgerahd partdfiafbrnration related to SRS
parameters, and selects predetermined bit information to apply to the SRS transmission control by a
mobile terminal@pparafifs fréth THEESRS triigyer format! Then, S thé predeterminied bitinfdfmation that is
selected isgeported to the mobile terminal apparatus using a downlink control channel. Note that the SRS

trigger format At is"Set U s repdritédfo robile Yérminal aPparatlis'in 88vance tSing BRC sig¥aling and
so on. 10[0034], | 1 i1 ng

whether or not there 1s an SRS trigger
(aperiodic SRS trigger/no aperiodic SRS trigger) and
part of information related to SRS parameters, to a
mobile terminal apparatus, using a downlink control
10 channel and controls the aperiodic SRS transmission
of the mobile terminal apparatus. Note that part of
the information related to SRS parameters include
conditions required for SRS transmission such as
comb, frequency position, cyclic shift number,
15 bandwidth and SO on (part of SRS parameters
themselves), information related to the difference
values from the default SRS parameters that are set
in advance, information as to which of a plurality of
default SRS parameters that are set up in advance 1is
20 selected (selection information), and suchlike
information that relates to SRS parameters.
[0033]
To be more specific, a radio base station apparatus
sets an SRS trigger format that is defined as Dbit

25 information by combining whether or not there is an
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Also, a mobile terminal apparatus receives the SRS trigger format reported from the radio base station
apparatus by RRC signaling and so on. Also, predetermined bit information included in a downlink
15control channel is received. Then, the mobile terminal apparatus specifies the content of SRS
transmission (whether or not there is an SRS trigger, SRS transmission conditions, and so on) based on
the SRS trigger format and predetermined 20 bit information that are received and so on, and performs
SRS transmission control. Note that the information that is not included in the downlink control channel in
the SRS transmission €entse) formation ginformation related to-SRS pararaeterss2b that is satdefined in
the SRS trigger format, and so on) can be configured to be separately reported to the mobile terminal
apparatus by RRErsigrating and soon. $6085F5 T he radichaserstation apparatus am be ctonfigured to
select a specific mapping table from a plurality of SRS trigger formats (also referred to as "mapping
tables") in which varying types of SRS padmetersarerdefindd A phirality of m&ppiry tawsiés are set up 10
depending on the types of SRS parameters, and the radio base station apparatus selects a specific
mapping table toSpPR6 the’msbifeteriinal apParattd by RRE SigRdifitg ard<bon: [0036F 15
AIternaterBthe tr%dio base station ap ag\t%ssigay_ as well adoEPt, as anmethod of seitierlgtu the SRS trigger

format, a techniqué of feporting tHe detiult SRS parametsts to'the mobile tefminal apparatus'by RRC

signaling and sQ on, Oarncde%pfin{ncg_ thghdé'fferlggg%sl_%o frg@ the default aSinSa@%rgrlpgterle by g%mboitning with

whether or not there is an SRS trigger, and reporting using a downlink control channel. In this case, it is
possible to a provide a configuration in whieh, mapning tahles are.deseribed as differepces from the 25

defaultSRSparametersand thedetailsofthe

format that is set up 1is reported to mobile terminal
apparatus in advance using RRC signaling and so on.

10 [0034]
Also, a mobile terminal apparatus receives the SRS
trigger format reported from the radio base station
apparatus by RRC signaling and so on. Also,
predetermined bit information included in a downlink

15 control channel is received.
Then, the mobile terminal apparatus specifies the
content of SRS transmission (whether or not there 1is
an SRS trigger, SRS transmission conditions, and so
on) based on the SRS trigger format and predetermined

20 bit information that are received and so on, and
performs SRS transmission control. Note that the
information that is not included in the downlink
control channel in the SRS transmission control
information (information related to SRS parameters

25 that is not defined in the SRS trigger format, and so
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differences can be changed in a flexible fashion by RRC signaling. [0037] Alternately, as a method of
setting up the SRS 5 trigger format, a technique may be adopted, whereby the radio base station
apparatus reports a plurality of default SRS parameters to the mobile terminal apparatus by RRC
signaling and so on, defines which of the default SRS parameters is used (default SRS 10 parameter
selection information), by combining with whether or not there is an SRS trigger (aperiodic SRS trigger/no
aperiodic SRS trigger), and reports using a downlink control channel. Specific examples of mapping
tables will be described below avith referencer 510 RIG. 4and 4G .25 {0Q38) FlG4 shawsia case where
an SRS trigger format (mapping table)is defined by two bits of bit information.FIG. 4A to FIG. 40 are three
mapping 20 tabtessin which Idifferent tyjpes bf SRS parameters arera@efined as a plurality: olimapping
tables. FIG. 4A shows a case of using "comb" as an SRS parameter to report in the PDCCH, FIG. 43
shows a case of 0sing "frequency position" as an SRS parameter to report in 25 the PDCCH, and FIG. 40
shows a case OE 8%@% ']'cyclic

5 The radio base station apparatus can be configured to

select a specific mapping table from a plurality of

SRS trigger formats (also referred to as "mapping
tables") in which varying types of SRS parameters are
defined. A plurality of mapping tables are set up

10 depending on the types of SRS parameters, and the
radio base station apparatus selects a specific
mapping table to apply to the mobile terminal
apparatus by RRC signaling and so on.

[0036]

15 Alternately, the radio base station apparatus may as
well adopt, as a method of setting up the SRS trigger
format, a technigque of reporting the default SRS
parameters to the mobile terminal apparatus by RRC
signaling and so on, and defining the differences

20 from the default SRS parameters Dby combining with
whether or not there is an SRS trigger, and reporting
using a downlink control channel. In this case, it 1is
possible to a provide a configuration in which
mapping tables are described as differences from the

25 default SRS parameters and the details of the
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shift number (CS)" as an SRS parameter to report in the PDCCH. [0039] Also,FIG.4D and FIG.4E show
cases of using 5 differences from the default SRS parameters as content to report in the PDCCH, and
FIG. 4F shows a case of using "selection from a plurality of default SRS parameters" as content to report
in the PDCCH. Now, each mapping table will be described below in 10detail. [0040] The mapping table
shown in FIG. 4A at least includes bit information not to transmit the SRS and bit information to define the
comb to transmit the SRS. 15 To be more specific, bit information "00" indicates that the SRS is not
transmitted (thesSR$ ds-Rot driggered), bibinfornatione'@1" indicates that the1SRSris transmitted,in comb 0
(SRS is triggered), bit information "10" indicates that the SRS is 20 transmitted in comb 1 (SRS is
triggered), and Bik inferinatien 1114 indicates that nothing is set, or that reservation is made for future
enhancement. Note that comb is the parameter to define the subcarrier position to transmit the SRS, and
employs two tygesO2506f states. [0041]

Alternately, as a method of setting up the SRS
5 trigger format, a technique may be adopted, whereby
the radio base station apparatus reports a plurality
of default SRS parameters to the mobile terminal
apparatus by RRC signaling and so on, defines which
of the default SRS parameters 1is used (default SRS
10 parameter selection information), by combining with
whether or not there is an SRS trigger (aperiodic SRS
trigger/no aperiodic SRS trigger), and reports using
a downlink control channel. Specific examples of
mapping tables will be described below with reference

15 to FIG. 4 and FIG. 5.

[0038]

FIG. 4 shows a <case where an SRS trigger format
(mapping table) is defined by two bits of bit
information. FIG. 4A to FIG. 4C are three mapping

20 tables in which different types of SRS parameters are
defined as a plurality of mapping tables. FIG. 4A
shows a case of using "comb" as an SRS parameter to
report 1in the PDCCH, FIG. 4B shows a case of using
"frequency position" as an SRS parameter to report in

25 the PDCCH, and FIG. 4C shows a case of using "cyclic
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Also, with the present embodiment, information as to whether Or not there is an SRS trigger and
information related to SRS parameters (here, comb) 5 are not defined separately, but are combined and
defined as bit information (joint coding). In this way, information as to whether or not there is an SRS
trigger and information related to SRS parameters are subject to joint coding, thereby making it possible
10 to suppress the increase of the number of PDCCH bits and utilize radio resources effectively. [0042]
The mapping table shown in FIG. 43 at least includes bit information not to transmit the SRS and bit 15
information to definerthe frequency pesition ta,ansmittheSRS I ebemarespecific,bit port in
information"00"indicates that the SRS is not transmitted, bit information "01" indicates that the SRS is
transmitted in fregaerty @osition 0,bit 20 information"10"indicatesthattheSRSis
transmittedinfrequencyposition1,andbit information"11"indicatesthattheSRSis transmitted in frequency
position 2.Note it 3¥el

Also, FIG. 4D and FIG. 4E show cases of using
5 differences from the default SRS parameters as
content to report in the PDCCH, and FIG. 4F shows a
case of using "selection from a plurality of default
SRS parameters" as content to report 1in the PDCCH.
Now, each mapping table will be described below in
10 detail.
[0040]
The mapping table shown in FIG. 4A at least includes
bit information not to transmit the SRS and bit
information to define the comb to transmit the SRS.
15 To be more specific, Dbit information "00" indicates
that the SRS is not transmitted (the SRS is not
triggered), bit information "01" indicates that the
SRS is transmitted in comb 0 (SRS is triggered), bit
information "io" indicates that the SRS is
20 transmitted 1n comb 1 (SRS 1s triggered), and bit
information "11" indicates that nothing 1is set, or
that reservation is made for future enhancement. Note
that comb is the parameter to define the subcarrier
position to transmit the SRS, and employs two types

25 of states.
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frequency position is the parameter to define the 25 position of the frequency to transmit the SRS, and
the number of frequency positions is set based on the system bandwidth and the SRS bandwidth per
user. [0043] Also, in FIG. 43, similar to FIG. 4A, information as 5 to whether or not the SRS is
transmitted and information related to SRS parameters (here, the frequency position) are subject to joint
coding, and the increase of the number of PDCCH bits is suppressed. 10[0044] The mapping table shown
in FIG. 40 at least includes bit information not to transmit the SRS and bit information to define the cyclic
shift number to apply upon transmitting the SRS. To be more specific, 15 bit information "00" indicates
that the SRS is not transmitted, bit information "01" indicates that the SRS is transmitted by CS 0, bit
information "10Aihdicates that the ISR Sas trarsmittechiinoC@S deand bitiinformationi'd " irdicates that the
SRS is 20 transmitted by CS 2. Note that the cyclic shift number is the parameter to define the amount of
cyclic shift uporvpérforming oftliogomeat nultipleging usinigscyclie shift, dhe employs eight paters of
states. The cyclic shift numbers in the mapping table 25 may be,forexample,definedin ancontinuous
arrangement (farexampfe: €370, ES 12E84) asdn thé exampledt E1G 140, of MiayTe mappéd discretely
(for examp[se, Cg 0,CS %

re n gndég%ﬁkg§M5Leparately, but are combined and
defined as bit information (joint coding). In this
way, information as to whether or not there is an SRS
trigger and information related to SRS parameters are
subject to Jjoint coding, thereby making it possible
10 to suppress the increase of the number of PDCCH bits
and utilize radio resources effectively.
[0042]
The mapping table shown in FIG. 4B at least includes

bit information not to transmit the SRS and Dbit

15 information to define the frequency position to

transmit the SRS. To be more specific, bit
information "oo" indicates that the SRS is not
transmitted, bit dinformation "01" indicates that the

SRS is transmitted 1in frequency ©position 0, bit

20 information "io" indicates that the SRS is
transmitted in frequency position 1, and bit
information "iim indicates that the SRS is
transmitted in frequency position 2. Note that the

frequency position 1is the parameter to define the

25 position of the frequency to transmit the SRS, and

24



5 Also, in FIG. 40, FIGs. 4A and 43, information as to whether Or not the SRS is transmitted, and
information related to SRS parameters (here, the cyclic shift number) are subject to joint coding, the
increase in the number of PDCCH bits is suppressed. 10[0046] The mapping table shown in FIG. 4D at
least includes bit information not to transmit the SRS, bit information to command transmission by the
default SRS parameters that are separately reported by RRC 15 signaling, bit information to define the
amount of cyclic shift, which reports the cyclic shift difference from the default parameter.To be more

specific, bit informationu'@Q cindieates that;the SRS is not transmitteds bit informatieny"0d n indicates 20 that
the SRS is transmitted by the default SRS parameters, bit information "10" indicates that the SRS is
transmitted by shifting thekaamaini afcdyckoshift frem 3kes defaultl SRS tparameeterssy:the value of x, and
bit information "11" indicates that the SRS is 25 transmitted by shifting the amount of cyclic shift from the
default SRS parahteters by the value of y. Here, the x value and the y value for the amount of cyclic shift
may be determined in advance or may be changed in a flexible fashion by RRC signaling. 5[0047] The
mapping table $hbWiin EfG. BEGt leastiinciudds bt infdrmatidrnot fd'transmit R SRSCBit iAformation to

command tgansmlssmn bé/ the default SRS garameters that are separatel¥ reported y & RRC
to wh her t the SRS 1's transmitt

information related to SRS parameters (here, the
frequency position) are subject to joint coding, and
the increase of the number of PDCCH bits is
suppressed.

10 [0044]
The mapping table shown in FIG. 4C at least includes
bit information not to transmit the SRS and bit
information to define +the c¢yclic shift number to
apply upon transmitting the SRS. To be more specific,

15 bit information "00" indicates that the SRS 1s not
transmitted, bit information "01" indicates that the
SRS 1is transmitted by CS 0, bit information "10"
indicates that the SRS 1is transmitted by CS 1, and
bit information "iim indicates that the SRS is

20 transmitted by CS 2. Note that the <c¢cyclic shift
number 1s the parameter to define the amount of
cyclic shift upon performing orthogonal multiplexing
using cyclic shift, and employs eight patterns of
states. The cyclic shift numbers in the mapping table

25 may be, for example, defined in an continuous
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10 signaling, and bit information to define the amount of cyclic shift which reports the difference of comb
from the default parameter, or the cyclic shift difference. To be more specific, bit information "00"
indicates that the SRS is not transmitted, bit 15information"01"indicatesthattheSRSis transmitted by
thedefaultSRSparameters,bit information"10"indicatesthattheSRSis transmitted by a different comb from
the default SRS parameter, and bit information "11" indicates that 20 the SRS is transmitted by shifting
the amount of cyclic shift from the default SRS parameters by the value of x. Here, the x value for the
amount of cyclie shiff imaynberdetermineddr adyanse ocmay pe changed dsa flexikle fashionhy RRC
signaling. 25[0048] The mapping table shown in FIG. 4F at least includes bit information not to transmit
the SRS, and bit #rfonmiatior to comenand Gransmissieryusing one b agpludalitycafdedault SRSoparameters
reported 5 separately by RRC signaling. To be more specific, bit information "00" indicates that the SRS
is not transmittesdk ditinfermation 01" fridicatestiatthe SRS is transmitted by a default a SRS parameter,
bit information "10" indicates that the SRS is 10 transmitted by a default b SRS parameter, and bit
information "11'{ {h8itates that the SRS is transmitted by a default c SRS parameter. [0049] Also, with the

present emabodmesng, ,as flnmeth%d_ of ac

, FIGs. 4A and 4B, information as to
whether or not the SRS is transmitted, and
information related to SRS parameters (here, the
cyclic shift number) are subject to joint coding, the
increase in the number of PDCCH bits is suppressed.

10 [0046]

The mapping table shown in FIG. 4D at least includes
bit information not to transmit the SRS, bit
information to command transmission by the default
SRS parameters that are separately reported Dby RRC

15 signaling, bit information to define the amount of
cyclic shift, which reports the cyclic shift
difference from the default parameter. To be more
specific, bit information "00" indicates that the SRS
is not transmitted, bit information "01" indicates

20 that the SRS is transmitted Dby the default SRS
parameters, bit information "10" indicates that the
SRS 1is transmitted by shifting the amount of cyclic
shift from the default SRS parameters by the value of
x, and bit information "11" indicates that the SRS 1is

25 transmitted by shifting the amount of c¢yclic shift
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15 selecting the SRS parameters to define in the SRS trigger format and the number of bits, it is possible
to provide a configuration to make selection based on the communication conditions of the mobile
terminal apparatus (including, for example, the number of 20 antennas of the mobile terminal apparatus,
the position of the mobile terminal apparatus in the cell (i.e. the distance with respect to a radio base
station apparatus), the number of mobile terminal apparatuses in the cell, and so on). 25[0050] For
example, when a radio base station apparatus selects an arbitrary mapping table from a plurality of
mapping tablesdr which varying-types ef SRSspatameters vee defingd asrshownninaboveFIG. 4A to 5
FIG. 40, the radio base station apparatus is able to select the mapping table based on the relationship
between the SRS parametess set ineack mapping-table and- thewcommunication cenditions ob the mobile
terminal apparatus. 10[0051] Tobemorespecific,itispreferableto preferentially select a mapping table in
which SRS paraieteiss whéreby: tha s&tup Fange 6FSRS parhmetersiis 1638 dikelyetd ba drifluériced by the

communication 15 conditions of the mobile terminal apparatus. [0052] For example, when the mobile
tenmnahnmamﬁﬁﬁﬁﬁ%d in a flexible fashion by RRC signaling.

5 [0047]
The mapping table shown in FIG. 4E at least includes
bit information not to transmit the SRS, bit
information to command transmission by the default
SRS parameters that are separately reported Dby RRC
10 signaling, and bit information to define the amount
of cyclic shift which reports the difference of comb
from the default parameter, or the «cyclic shift
difference. To be more specific, bit information "0O0"
indicates that the SRS is not transmitted, bit
15 information "o1" indicates that the SRS is
transmitted by the default SRS parameters, bit
information "io" indicates that the SRS is
transmitted by a different comb from the default SRS
parameter, and bit information "11" indicates that
20 the SRS 1is transmitted by shifting the amount of
cyclic shift from the default SRS parameters by the
value of x. Here, the x wvalue for the amount of
cyclic shift may be determined in advance or may be
changed in a flexible fashion by RRC signaling.

25 [0048]
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a plurality of antennas, it is preferable to select mapping tables (FIG. 4A and FIG. 43) defining other 20
SRS parameters from the parameter (for example, the cyclic shift number) to use for antenna
multiplexing. This is because, when the cyclic shift number is used for an SRS trigger format while the
cyclic shift number is also used for antenna multiplexing, there 25 is a threat that, due to the overlapping
use for both antenna multiplexingand usermultiplexing,the freedom of SRS transmission control
information may be reduced. [0053] 5 Also, for a mobile terminal apparatus (for example, a mobile
terminal apparatusneas theicell) thatdransmitsihe SRS aveta wideband, it isqseferableita select
mapping tables (FIG. 4A and FIG. 40) defining SRS parameters other than the SRS parameters 10
related to frequenay (freqiencygposition, bandwidth andrsonam).iThis iskecatiBe the advantage-of
multiplexing between users by frequency positions is not achieved with respect to a mobile terminal
apparatus that trarfsmitsahe SRS bver & wWilepadd. transmission using one of a

plurality of default SRS parameters reported
5 separately by RRC signaling. To be more specific, bit
information "oo" indicates that the SRS is not
transmitted, bit information "01" indicates that the
SRS is transmitted by a default a SRS parameter, bit
information "io" indicates that the SRS is
10 transmitted by a default b SRS parameter, and bit
information "iin indicates that the SRS is
transmitted by a default ¢ SRS parameter.
[0049]
Also, with the present embodiment, as a method of
15 selecting the SRS parameters to define in the SRS
trigger format and the number of bits, it is possible
to provide a configuration to make selection based on
the communication conditions of the mobile terminal
apparatus (including, for example, the number of
20 antennas of the mobile terminal apparatus, the
position of the mobile terminal apparatus in the cell
(1.e. the distance with respect to a radio base
station apparatus), the number of mobile terminal
apparatuses in the cell, and so on).

25 [0050]
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15[0054] Also,when there are a large number of mobile terminal apparatuses in the cell, it is preferable to
define information such as SRS parameters in the mapping table in detail. Consequently, in this case, 20
it is preferable to select a mapping table in which the number of bits is large. [0055] FIG. 5 shows a case
where the SRS trigger format (mapping table)is defined by three bits of bit 25information.Here, a case is
shown where, as a plurality of mapping tables, two different types of SRS parameters (at least two of
comb, the frequency position or the cyclic shift number) are defined. To be more specific, FIG. 5A shows
a case of usingrcomb % andhthedrequeneyrposition: KKG.H3 shows a easetof tsing combranddhe cyclic

shift number, and FIG. 50 shows a case of using the frequency position and the cyclic shift number. Now,
each mapping tableaxilt be described belowrin detaih A0[0O56] The enapping table showreih FG. S5A at
least includes bit information not to transmit the SRS, and bit
of mapping tables in which wvarying types of SRS
parameters are defined as shown in above FIG. 4A to
5 FIG. 4C, the radio base station apparatus is able to
select the mapping table Dbased on the relationship
between the SRS parameters set in each mapping table
and the communication conditions of the mobile
terminal apparatus.
10 [0051]
To be more specific, it is preferable to
preferentially select a mapping table in which SRS
parameters, whereby the setup range of SRS parameters
is less 1likely to be influenced by the communication
15 conditions of the mobile terminal apparatus.
[0052]
For example, when the mobile terminal apparatus uses
a plurality of antennas, 1t 1s preferable to select
mapping tables (FIG. 4A and FIG. 4B) defining other
20 SRS parameters from the parameter (for example, the
cyclic shift number) to use for antenna multiplexing.
This is because, when the cyclic shift number is used
for an SRS trigger format while the c¢cyclic shift

number 1s also used for antenna multiplexing, there

25 is a threat that, due to the overlapping use for both
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informationdefined bycombiningcomb frequency position to transmit the SRS.To be more 15specific, bit
information "000" indicates that the SRS is not transmitted, bit information "001" indicates that the SRS is
transmitted in comb 0 and frequency position 0, bit information "010" indicates that the SRS is transmitted
in comb 0 and frequency 20 position 1, bit information "011" indicates that the SRS is transmitted in comb
0 and frequency position 2, bit information "100" indicates that the SRS is transmitted in comb 1 and
frequency position 0, bit information "101" indicates that the SRS is 25 transmitted in comb 1 and
frequency positiontls bit sinformation'd 10%ndicatesthatthe SRSis-trangmitteddn eemhb & and frequency
position 2, and bit information "111" indicates that nothing is set or that reservation is made for future
enhancement. 30654 dhat is; inforation as tanwhethemor notrthere is ahrSRS triggepandrirfgrmation
related to SRS parameters (here, comb and the frequency position) are not defined separately but are
combined and defineé@ s 26 it information (joint coding). In this way, by performing joint coding of
information as to whether or not there is an SRS trigger and information related to a plurality of SRS
parameters, it is B@s%f’o]le to effectively suppress the increase of the

5 Also, for a mobile terminal apparatus (for example, a
mobile terminal apparatus near the cell) that
transmits the SRS over a wideband, it 1is preferable
to select mapping tables (FIG. 4A and FIG. 4C)
defining SRS parameters other than the SRS parameters

10 related to frequency (frequency position, bandwidth
and so on). This is Dbecause the advantage of
multiplexing between users by frequency positions 1is
not achieved with respect to a mobile terminal
apparatus that transmits the SRS over a wideband.

15 [0054]

Also, when there are a large number of mobile
terminal apparatuses in the cell, it is preferable to
define information such as SRS parameters in the
mapping table in detail. Consequently, in this case,

20 it 1s preferable to select a mapping table in which

the number of bits is large.
[0055]
FIG. 5 shows a case where the SRS trigger format
(mapping table) is defined by three bits of Dbit

25 information. Here, a case 1is shown where, as a
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15 number of PDCCH bits. [0058] The mapping table shown in FIG. 53 at least includes bit information
not to transmit the SRS, and bit information defined by combining comb and the cyclic 20 shift number to
transmit the SRS. To be more specific, bit information "000" indicates that the SRS is not transmitted, bit
information "001," "010" and "011" indicate that the SRS is transmitted in comb 0 and by CS 0 to CS 2,
respectively, bit 25information "100," "101" and "110" indicate that the SRS is transmitted in comb 1 and
by CS 0 to CS 2, respectively, bit information "111" indicates that nothing is set or that reservation is
made for futuregenhancemsnt. 5[P05Q Jpe mappiag table, shewn ind1G £20-atleastingludes bit
information not to transmit the SRS, and bit information defined by combining the frequency position and
cyclic shift numbersto tramsmitthe:SRS( 2@ To be moretspecifict bitinformatioh €000t mdicatesithat the
SRS is not transmitted, bit information "001," "010" and "011" indicate that the SRS is transmitted in
frequency positioh<0ianidoBy ©S 0 td €S QY relspectively fibit inforration "20¢" 'dofiamb . To

15"110"indicatethattheSRSistransmittedin frequencypositionlandbyCSO0toCS2,
be more specific, FIG. A shows a case of using comb

5 and the frequency position, FIG. 5B shows a case of
using comb and the cyclic shift number, and FIG. 5C
shows a case of using the frequency position and the
cyclic shift number. Now, each mapping table will be
described below in detail.

10 [0056]

The mapping table shown in FIG. 5A at least includes

bit information not to transmit the SRS, and bit

information defined by combining comb and the
frequency position to transmit the SRS. To be more
15 specific, bit information "000" indicates that the
SRS is not transmitted, bit information "oo1"

indicates that the SRS 1s transmitted in comb 0 and
frequency position 0, bit information "010" indicates
that the SRS is transmitted in comb 0 and frequency
20 position 1, bit information "011l" indicates that the
SRS 1is transmitted in comb 0 and frequency position
2, bit information "100" indicates that the SRS 1is
transmitted in comb 1 and frequency position 0, bit
information "i101" indicates that the SRS is

25 transmitted in comb 1 and frequency position 1, bit
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respectively, and bit information "111" indicates that nothing is set or that reservation is made for future
enhancement. 20[0060] When above FIG. 5A to FIG. 5C are defined as a plurality of mapping tables, the
radio base station apparatus selects an arbitrary mapping table per mobile terminal apparatus and reports
this to the 25 mobile terminal apparatus as an SRS trigger format. [0061] Also, when the radio base
station apparatus selects an arbitrary mapping table from a plurality of mapping tables in which different
types of SRS 5 parameters are defined as shown in above FIG. 5A to FIG. 50, as described above, the
radio base station appatatus éisable ta make selegtionckased on the gammunication senditionsof the
mobile terminal apparatus. 10[0062] Although a case has been shown with above FIG. 5 where, as a
plurality of mapping tabies, twal different types of SREpafarretersatleast twiocafcomB,, theafrequency
position or the cyclic shift 15 number) are defined, it is also possible to define by one type of SRS
parameters or define Byrtheegrerimore typeéd of' SRS parameteps aslin the eonflgurationssof FFS: 4A to

FIG. 40. Alternately, a configuration that is premised on re ortinﬁg the default 1;q)arameters by 20 RRC
signaling as in the cbhffduratons of Ri6G: 24D to FIE 248 heptovidéd. enhancement .

5 [0057]
That 1s, information as to whether or not there 1is an
SRS trigger and information related to SRS parameters
(here, comb and the frequency position) are not
defined separately but are combined and defined as
10 bit information (joint coding). In this way, by
performing joint coding of information as to whether
or not there is an SRS trigger and information
related to a plurality of SRS parameters, it is
possible to effectively suppress the increase of the
15 number of PDCCH bits.
[0058]
The mapping table shown in FIG. 5B at least includes
bit information not to transmit the SRS, and Dbit

information defined by combining comb and the cyclic

20 shift number to transmit the SRS. To be more
specific, bit information "000" indicates that the
SRS is not transmitted, bit information "001,™ "O010"

and "011" indicate that the SRS 1s transmitted in
comb O and by €S 0 to CSsS 2, respectively, bit

25 information "100," "101" and "110" indicate that the
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[0063] Note that a plurality of mapping tables may be configured to be stored in a storage section of a 25
radio base station apparatus and selected from the storage section, or may be configured to be selected
frommappingtablesstoredinotherradio communication apparatuses.Also, the mapping tables shown in
FIG.4, FIG.5 are only examples,and 5 information related to SRS parameters to be set in the mapping
tables or their combinations are by no means limited to these. Also, the number of bits to be set is not
limited either, as long as it is equal to or greater than two. 10[0064] Next, the application of the
above-described§RSitdgget-formatite adownlink eemrol channeh (PPECHywilh becdeseribed below in

detail. In the PDCCH, a pluralityofdifferentDC I(DownlinkControl 15 Information) formats are defined,
depending on the trarsmissia mopde ctiansmission méormation &ad $0 onikoeriexamplke, DGl darmat O is
used to report scheduling information of an uplink shared channel (PUSCH) (UL scheduling grant).
nothing is set or that reservation is made for future
enhancement.
5 [0059]
The mapping table shown in FIG. 5C at least includes
bit information not to transmit the SRS, and bit
information defined by combining the frequency
position and cyclic shift number to transmit the SRS.
10 To be more specific, bit information "000" indicates
that the SRS 1is not transmitted, bit information
"o01," "o10" and "011" indicate that the SRS is
transmitted in frequency position 0 and by CS 0 to CS
2, respectively, bit information "100," "101" and
15 "110" indicate that the SRS is transmitted in
frequency position 1 and by CS 0 to Cs 2,
respectively, and bit information "111" indicates
that nothing is set or that reservation is made for
future enhancement.
20 [0060]
When above FIG. 5A to FIG. 5C are defined as a
plurality of mapping tables, the radio base station
apparatus selects an arbitrary mapping table per

mobile terminal apparatus and reports this to the

25 mobile terminal apparatus as an SRS trigger format.

33



20[0065] Withthepresentembodiment,predeterminedbit information in the SRS trigger format is included in
one DCI format which defines information related to the SRS, among a plurality of DCI formats, and is 25
reported to the mobile terminal apparatus. Also, the information related to the SRS can be defined in a
plurality of DCI formats, and, for example, at least information related to the SRS is defined in the first DCI
format and second DCI format. Note that the 5 number of DCI formats to define information related to the
SRS is not limited to two. [0066] When information related to the SRS is defined in a plurality of DCI
formats, cases might ogcur where the 10 number of bits to allocate and SRS transmission content differ
between SRS trigger formats corresponding to individual DCI formats. For example, in DCI format O,
allocating one bitlwith, respeetto the<SRSaS studied. sAdsosthereiis mngoingediscussions Bl tocdefine DCI
format 4 as a UL scheduling grant for UL multi-antenna transmission, and, in DCI format 4, two bits or
more (two bits Grithree bhts)tare studied a@ bé alfocategole  from a plurality of

mapping tables in which different types of SRS
5 parameters are defined as shown in above FIG. 5A to
FIG. 5C, as described above, the radio base station
apparatus 1is able to make selection based on the
communication conditions of the mobile terminal
apparatus.
10 [0062]
Although a case has Dbeen shown with above FIG. 5
where, as a plurality of mapping tables, two
different types of SRS parameters (at least two of
comb, the frequency position or the <cyclic shift
15 number) are defined, it is also possible to define by
one type of SRS parameters or define by three or more
types of SRS parameters as 1in the configurations of
FIG. 4A to FIG. 4C. Alternately, a configuration that
is premised on reporting the default parameters by
20 RRC signaling as in the configurations of FIG. 4D to
FIG. 4F, may be provided.
[0063]
Note that a plurality of mapping tables may be
configured to be stored 1in a storage section of a

25 radio base station apparatus and selected from the
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[0067] 20 Inthiscase,asinformationrelatedtoSRS parameters, one pattern can be defined in DCI format O,
and three patterns (in the event of two bits) or seven patterns (in the event of three bits) can be defined in
DCI format 4. That is, content that can be 25 defined varies between DCI format 0 and DCI format 4.
[0068] For example, for DCI format 0, as shown in FIG. 13A, an SRS trigger format having bit information
"0" not to transmit the SRS, and bit information "1" to 5 command to transmit default x SRS parameters,
which are reported separately by RRC signaling, is used. Also, for DCI format 4, as shown in FIG. 133, an
SRS trigger formattednaudeditinfermation "0z potie transmitithe SRS, and hitinfeematione@l," "10"
and 10 "11" to command to transmit one of a plurality of default a, b and ¢ SRS parameters, is used. Note
that the pluralityf efcdefaultres brahd ¢ SRS parameters areaepatted separatetythyeRRC sigadling. [0069]
15In this way, when an SRS trigger format is set for each DCI format in which information related to the
SRSisdefined,itispoasiblétopiovidea emfigurationiawhich,Bydefiningdifferenerping tables

shown in FIG. 4, FIG. 5 are only examples, and
5 information related to SRS parameters to be set in
the mapping tables or their combinations are by no
means limited to these. Also, the number of bits to
be set is not limited either, as long as it is equal
to or greater than two.
10 [0064]
Next, the application of the above-described SRS

trigger format to a downlink control channel (PDCCH)

will be described below 1in detail. In the PDCCH, a
plurality of different DCI (Downlink Control
15 Information) formats are defined, depending on the

transmission mode, transmission information and so
on. For example, DCI format O 1is wused to report
scheduling information of an wuplink shared <channel
(PUSCH) (UL scheduling grant).
20 [0065]

With the present embodiment, predetermined bit
information in the SRS trigger format 1is included in
one DCI format which defines information related to
the SRS, among a plurality of DCI formats, and 1is

25 reported to the mobile terminal apparatus. Also, the
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transmission content per DCI format (X is different 20 from all of a, b, and c), it is possible to provide
different SRS resources per DCI format within one user, and, on the other hand, it is necessary to
configure individual SRS resource allocation per DCI format, and therefore the SRS resource design
becomes 25complex. [0070] Consequently, when a plurality of DCI formats to define information related
to the SRS are defined, it is preferable to set common SRS transmission content 5 between the SRS
trigger formats corresponding to individual DCI formats, from the perspective of reducing RRC signaling
overhead. For exampies it Elén 13 Ximay be set todedhessame asone-ef agl anch e in this way, by
setting the transmission content of 10 SRS trigger formats corresponding to different DCI formats in
common, it is podsible toi reducefRRC sigrialing @verheach {007 IloWherxthe mumberaof bitstosallocate
differs between a 15 plurality of DCI formats in which information related to the SRS is defined, as shown
in FIG. 13, it is possibia fotdefine the fransmissibr cohtent teBE defirfed ihahe SRS trigger folraat of the

smaller number of bits to be included in the transmission 20 content defined in the SRS trig%er format of
ﬂmlamernwn&&BFEEQCI format and second DCI format. Note that he

5 number of DCI formats to define information related
to the SRS is not limited to two.
[0066]
When information related to the SRS is defined in a
plurality of DCI formats, cases might occur where the

10 number of bits to allocate and SRS transmission
content differ between SRS trigger formats
corresponding to individual DCI formats. For example,
in DCI format 0, allocating one bit with respect to
the SRS is studied. Also, there is ongoing discussion

15 to define DCI format 4 as a UL scheduling grant for
UL multi-antenna transmission, and, 1in DCI format 4,
two bits or more (two bits or three bits) are studied
to be allocated.
[0067]

20 In this case, as information related to SRS
parameters, one pattern can be defined in DCI format
0, and three patterns (in the event of two bits) or
seven patterns (in the event of three bits) can be
defined in DCI format 4. That is, content that can be

25 defined varies between DCI format 0 and DCI format 4.
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[0072] Note that although FIG. 13 has been described with reference to examples of DCI format 0 and
DCI format 25 4 to be UL scheduling grants, as DCI formats in which information related to the SRS is
defined, it is equally possible to provide a configuration in which information related to the SRS is defined
in other DCI formats. For example, it is also possible to 5 define information related to the SRS in a DCI
format (for example, DCI format |IA and so on) to be a DL scheduling grant. In this case, when information
related to the SRS is defined in the DCI formats of a plurality of DL scheduling grants, it is preferable 10
to set common SRSsteansmission content in the SRS trigger formats corresponding to individual DCI
formats. [0073] Also,given predetermined DClformatsin which 15 information related to the SRS is
defined, it is possible topnoyitle a configuration tooset atplubalityaof SRSctrigget formats .of varging
numbers of bits and adequately select the SRS trigger format to apply, based on predetermined
conditions. 20[C0T4]5o¥ examysle din DEP format 4) #tis prefekable td séPthe SRS tran$thission eontent to
define in the SRS trigger format taking into account the number of bits to set (two bits or three bits). To be
more specific, Z5°inanSREFifgérformatcorre8pondingtda °1t information "1% to

5 command to transmit default x SRS parameters, which
are reported separately by RRC signaling, 1is used.
Also, for DCI format 4, as shown in FIG. 13B, an SRS
trigger format to include bit information "00" not to
transmit the SRS, and bit information "01," "10" and

10 "11" to command to transmit one of a plurality of
default a, b and ¢ SRS parameters, 1s used. ©Note that
the plurality of default a, b and ¢ SRS parameters
are reported separately by RRC signaling.

[0069]
15 In this way, when an SRS trigger format is set for

each DCI format 1in which information related to the

SRS is defined, it is possible to provide a
configuration in which, by defining different
transmission content per DCI format (X 1is different

20 from all of a, b, and c¢), it is possible to provide
different SRS resources per DCI format within one
user, and, on the other hand, it 1s necessary to
configure individual SRS resource allocation per DCI
format, and therefore the SRS resource design becomes

25 complex.
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relatively small number of bits (for example, two bits), content to report SRS default parameters is
adopted (see FIG. 14A). By this means, it is possible to improve the freedom of resources which the
network 5side can designate. [0075] Ontheotherhand,inanSRStriggerformat corresponding to a relatively
large number of bits (for example, three bits), content to shift part of 10 the SRS default parameters is
adopted (see FIG. 1413). By this means, it is possible to reduce RRC signaling overhead. [0076]  Also,
when, as shown in FIG. 14, the transmission 15 contentoftheSRStriggerformatissetto correspond to
different numbersaf bits,itis possibleto provideaconfiguration toperform control adequately depending on
the situation by adequately performing reporting with respect to the 20 number of bits to select, using
RRC signaling. ~on example,twhen the membes of vsers sisimall, an SR Tiggerformattthat is defined by
a relatively small number of bits (for example, two bits) is applied, and two-bit information is reported by
the PDSCH. define information related to the SRS are defined, it
is preferable to set common SRS transmission content
5 between the SRS trigger formats corresponding to
individual DCI formats, from the perspective of
reducing RRC signaling overhead. For example, in FIG.
13, X may be set to be the same as one of a, b and c.
In this way, by setting the transmission content of
10 SRS trigger formats corresponding to different DCI
formats in common, it 1is possible to reduce RRC
signaling overhead.
[0071]
When the number of bits to allocate differs between a
15 plurality of DCI formats in which information related
to the SRS is defined, as shown 1in FIG. 13, 1t 1is
possible to define the +transmission content to Dbe
defined in the SRS trigger format of the smaller
number of bits to be included 1in the +transmission
20 content defined 1in the SRS trigger format of the
larger number of bits.
[0072]
Note that although FIG. 13 has been described with

reference to examples of DCI format 0 and DCI format

25 4 to be UL scheduling grants, as DCI formats in which
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25 Also, when the number of users is equal to or greater configure to apply an SRS trigger format that is
defined by a relatively large number of bits (for example,threebits),andreportthree-bit 5 information by the
PDSCH. [0077] In this way, by setting SRS transmission content in the SRS trigger format according to
the number of bits and selecting the number of bits to report based 10 on predetermined conditions, it is
possible to set SRS transmission control information in a flexible fashion and use radio resources
efficiently. [0078] Now, detailed steps of aperiodic SRS transmission 15 control will be described below
with reference toHG6.d0079) related to the SRS is defined, it is

equally possible to provide a configuration in which
information related to the SRS is defined in other
DCI formats. For example, it 1is also possible to
5 define information related to the SRS in a DCI format
(for example, DCI format 1A and so on) to be a DL
scheduling grant. In this <case, when information
related to the SRS is defined in the DCI formats of a
plurality of DL scheduling grants, it 1is preferable

10 to set common SRS transmission content in the SRS

trigger formats corresponding to individual DCI
formats.

[0073]

Also, given predetermined DCI formats in which

15 information related to the SRS 1s defined, it is
possible to provide a configuration to set a
plurality of SRS trigger formats of varying numbers
of bits and adequately select the SRS trigger format
to apply, based on predetermined conditions.

20 [0074]

For example, in DCI format 4, it is preferable to set
the SRS transmission content to define in the SRS
trigger format taking into account the number of bits
to set (two bits or three bits). To be more specific,

25 in an SRS trigger format corresponding to a

39



First, a radio base station apparatus sets an SRS trigger format in which whether or not there is an 20
SRS trigger and part of information related to SRS parameters is combined and defined as bit
information, and reports this SRS trigger format to a mobile terminal apparatus (step 11). For example,
the radio base station apparatus selects a predetermined 25 mapping table for the mobile terminal
apparatus from a plurality of mapping tables in which different types of SRS parameters are defined as
shown in FIG. 4 and FIG. 5 above, and reports the table to the mobile terminal apparatus as an SRS
trigger format. 5 Reparting: tothe dnchile terminalapparatus sar be maderusiag RRE1signalingoAlso, as
shown in FIG. 4D to FIG. 4F, when a technique to require default SRS parameters is used, in addition,
the default SRS parameters ane reporteddogetiier 10[0080} Nate frrat Whenpe: ragioshiase station
apparatus selects an arbitrary mapping table from a plurality of mapping tables, as described above, the
radio base statiod apparatus $$8blé iemaket the seléctiont basedExRdrsthe tomhfunitatien edridlitions of
the mobile terminal apparatus. [0081] Next,theradiobasestationapparatusselects predetermined bit
information to apPly td tHeTHiébile 20 tdrifirval afpatatus fidmthé SRS gdger fdrmat (iapPmg’table) that
is set, and eportséhis bit inf%[mation to the mobile terminal apparatus using a downlink control channel
(step 12). Repotting to the mobife t&frinal ‘apparatus can be included in a UL

[0075]
On the other hand, in an SRS trigger format
corresponding to a relatively large number of Dbits
(for example, three Dbits), content to shift part of
10 the SRS default parameters 1is adopted (see FIG. 14B).
By this means, it 1s possible to reduce RRC signaling
overhead.
[0076]
Also, when, as shown in FIG. 14, the transmission
15 content of the SRS trigger format is set to
correspond to different numbers of bits, it is
possible to provide a configuration to perform
control adequately depending on the situation Dby
adequately performing reporting with respect to the
20 number of bits to select, using RRC signaling. For
example, when the number of users 1is small, an SRS
trigger format that is defined by a relatively small
number of bits (for example, two bits) 1s applied,
and two-bit information is reported by the PDSCH.

25 Also, when the number of users is equal to or greater
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25 scheduling grant or a DL scheduling grant. [0082] Next, the mobile terminal apparatus receives the
SRS trigger format reported from the radio base station apparatusand thepredetermined bitinformation 5
reported using a downlink control channel, and, based on these information, specifies the SRS
transmission content (step 13). Note that other SRS transmission control information that is not allocated
to a downlink control channel is reported separately to 10 the mobile terminal apparatus by RRC signaling
and so on. [0083] Next, the mobile terminal apparatus controls SRS transmission based on the specified
SRS transmission 45 coatent{step 44 Mhenthe specified:SRS transmissioncontent isdnformation not
to transmit the SRS (that does not trigger the SRS), the SRS is not transmitted (step 15). On the other
hand, when thespecifieglsRStransmissigncententinclodes 20 inforgration fo trigger thehSRS, the SRS is
transmitted based on the transmission conditions defined by the SRS parameters reported to the mobile
terminal apparatest (stepdl6)P Yo e more specificlthe SRS §etransiiifted bypredéterrainetifconditions,

example, three bits), and report three-bit
5 information by the PDSCH.

[0077]

In this way, by setting SRS transmission content in

the SRS trigger format according to the number of

bits and selecting the number of bits to report based
10 on predetermined conditions, it 1is possible to set

SRS transmission control information in a flexible

fashion and use radio resources efficiently.

[0078]

Now, detailed steps of aperiodic SRS transmission
15 control will be described below with reference to

FIG. 6.

[0079]

First, a radio base station apparatus sets an SRS

trigger format 1in which whether or not there 1is an
20 SRS trigger and part of information related to SRS

parameters is combined and defined as bit

information, and reports this SRS trigger format to a

mobile terminal apparatus (step 11). For example, the

radio base station apparatus selects a predetermined

25 mapping table for the mobile terminal apparatus from

41



25 using the specified SRS transmission content and other SRS transmission control information
reported by RRC signaling. [0084] (Embodiment 2) 5 With the present embodiment, SRS transmission
control in the event a periodic SRS for periodic transmission to a mobile terminal apparatus and an
aperiodic SRS are combined and applied, will be described. [0085] 10 When a periodic SRS and an
aperiodic SRS are combined and applied,the periodic SRS is transmitted at
predeterminedtransmissionintervals,whilethe aperiodic SRS is transmitted based on SRS transmission
control information keparted frem the radia baseistationappasaius.ifor example, as shewnwRG. 15, the
periodic SRS is multiplexed on the last symbol of each subframe based on a transmission period of 5
msec. On the other hand; the Eperiaoic SRS tistransmitted avith ithe PUSEH signahto be 20 fransmitted in
the subframe four subframes after a UL scheduling grant including an aperiodic SRS transmission
command is regortéd: §0086]G - Inthisiéaze Seasesiight ecur Wheré hdepengingcon 25 thé timing the

UL scheduling grant is reported, the
mobile terminal apparatus as an SRS trigger format.

5 Reporting to the mobile terminal apparatus can be
made using RRC signaling. Also, as shown in FIG. 4D
to FIG. 4F, when a technique to require default SRS
parameters is used, in addition, the default SRS
parameters are reported together.

10 [0080]

Note that when a radio base station apparatus selects
an arbitrary mapping table from a plurality of
mapping tables, as described above, the radio Dbase
station apparatus 1s able to make the selection based

15 on the communication conditions of the mobile

terminal apparatus.
[0081]
Next, the radio base station apparatus selects
predetermined bit information to apply to the mobile

20 terminal apparatus from the SRS trigger format
(mapping table) that 1is set, and reports this bit
information to the mobile terminal apparatus using a
downlink control channel (step 12). Reporting to the
mobile terminal apparatus can be included in a UL

25 scheduling grant or a DL scheduling grant.
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transmission timings of the periodic SRS and the aperiodic SRS overlap. As a result, there is a threat that
SRS transmission is significantly delayed. [0087] 5 Consequently, when a periodic SRS and an aperiodic
SRS are combined and applied and the transmission timings of the periodic SRS and the aperiodic SRS
overlap, in the subframe where transmission timings overlap, ether one of the SRSs is transmitted 10
preferentially, and the other SRS is not transmitted. By this means, even when a periodic SRS and an
aperiodic SRS are combined and applied, it is possible to suppress the SRS transmission delay that is
caused due to quenlap of transmission timing 15 between the periodic SRS and the aperiodic SRS. [0088]
Asanexample,itispossibletoprovidea configuration to prioritize the aperiodic SRS, by which channel quality
can be measurec attthe timing a 20:PUSGH: signal sl transmittedt nsthis ease] when thedrag&mission
timings of the periodic SRS and the aperiodic SRS overlap, the periodic SRS is not transmitted and the
aperiodic SRS istrangmitted preferéntialfye Notesthat ftivalsotpossibledg 25 base station
prioritizetheperiodicSRSdependingonthe communicationenvironment,andtheSRStobe prioritized can be
reported by RR@pSﬁ)@’iﬁﬁﬁgl.?[OOSQ]nd the predetermined bit information

5 reported using a downlink control channel, and, based
on these information, specifies the SRS transmission
content (step 13). Note that other SRS transmission
control information that is not allocated to a
downlink control channel 1is reported separately to

10 the mobile terminal apparatus by RRC signaling and so
on.

[0083]
Next, the mobile terminal apparatus controls SRS
transmission based on the specified SRS transmission

15 content (step 14) . When the specified SRS
transmission content 1s 1information not to transmit
the SRS (that does not trigger the SRS), the SRS is
not transmitted (step 15). On the other hand, when
the specified SRS transmission content includes

20 information to trigger the SRS, the SRS is
transmitted based on the transmission conditions
defined by the SRS parameters reported to the mobile
terminal apparatus (step 16). To be more specific,
the SRS 1is transmitted by predetermined conditions,

25 using the specified SRS transmission content and
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Also, as another method, it is also possible to 5 provide a configuration to avoid the collision of
transmission timing between periodic SRS and aperiodic SRS by setting the transmission timings of
periodic SRS and aperiodic SRS to be spread over different subframes. 10[0090] In this case, in a given
subframe, the periodic SRS alone is set, and the aperiodic SRS is set in a separate subframe. For
example, the periodic SRS having a transmission period of 5 msec is set only in 15 5xn subframes (n is
an integer equal to or greater than 1), and the aperiodic SRS is set in one of subframes other than 5xn.
[0091] Note that, wwith:thequtesent.embodiment far the-2Q: aperiodic. SR SHransmissiaregontrok i is
possible to apply the configuration shown in above embodiment 1. In this case, the mobile terminal
apparatus transmitsRR€ aperipdic SRS to the radio base station based on SRS transmission control

information reported from 25 the radio base station apparatus, and also transmits
[0084]

(Embodiment 2)

5 With the present embodiment, SRS transmission control
in the event a periodic SRS for periodic transmission
to a mobile terminal apparatus and an aperiodic SRS
are combined and applied, will be described.

[0085]

10 When a periodic SRS and an aperiodic SRS are combined
and applied, the periodic SRS 1is transmitted at
predetermined transmission intervals, while the
aperiodic SRS is transmitted based on SRS
transmission control information reported from the

15 radio base station apparatus. For example, as shown
in FIG. 15, the periodic SRS 1is multiplexed on the
last symbol of each subframe based on a transmission
period of 5 msec. On the other hand, the aperiodic
SRS is transmitted with the PUSCH signal to be

20 transmitted in the subframe four subframes after a UL
scheduling grant including an aperiodic SRS
transmission command is reported.

[0086]
In this case, cases might occur where, depending on

25 the timing the UL scheduling grant 1s reported, the
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the periodic SRS in a predetermined period. [0092] (Embodiment 3) Now, the configurations of the radio
base station 5 apparatus and the mobile terminal apparatus adopting theabove-described referencesignal
transmission control will be described.Here, a case of using a radio base station apparatus and a mobile
terminal apparatus supporting a system of the LTE-A scheme 10(LTE-A system) will be described. [0093]
First,withreferencetoFIG.7,aradio communication system 10 having a mobile terminal apparatus 100 and
a radio base station apparatus 200 15 will be described. FIG. 7 is a diagram for explaining the
configuration ofithe radic eammunicationisystem 4@ having themebilesterminakappasatys 100 and the
base station apparatus 200 according to the present embodiment. Note that the radio communication
system 2010 illagtrateidbin FHG SRS aosystehrton.accommodatesult, there is a threat
that SRS transmission is significantly delayed.
[0087]
5 Consequently, when a periodic SRS and an aperiodic
SRS are combined and applied and the transmission
timings of the periodic SRS and the aperiodic SRS
overlap, 1in the subframe where transmission timings
overlap, ether one of the SRSs is transmitted
10 preferentially, and the other SRS is not transmitted.
By this means, even when a periodic SRS and an
aperiodic SRS are combined and applied, it is
possible to suppress the SRS transmission delay that
is caused due to overlap of transmission timing
15 between the periodic SRS and the aperiodic SRS.
[0088]
As an example, it is possible to provide a
configuration to prioritize the aperiodic SRS, Dby
which channel quality can be measured at the timing a
20 PUSCH signal 1is transmitted. In this case, when the
transmission timings of the periodic SRS and the
aperiodic SRS overlap, the periodic SRS is not
transmitted and the aperiodic SRS is transmitted

preferentially. Note that it 1is also possible to

25 prioritize the periodic SRS depending on the
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for example, the LTE system or SUPER 3G. Also, this radio communication system 1 may be referred to
as "IMT-Advanced" or may be referred to as "4G." [0094] 25 As illustrated in FIG. 7, the radio
communication system 10 is configured to include the radio base station apparatus 200 and a plurality of
mobile terminal apparatuses 100 (1001, 1002, 1003, 100" wherenisanintegertosatisfyn>0)that 5
communicate with this radio base station apparatus 20. The radio base station apparatus 200 is
connected with an upper station apparatus 30, and this upper station apparatus 30 is connected with a
core network 4@ diheunahbile targtinal apparatuses 400 commuicate l0avith tedgadiothase station
apparatus 200 in a cell 50. Note that the upper station apparatus 30 includes, for example, an access
gateway apparatus,aradiozretwark comtroller (RING)e d mobiliRmarsagement eatity (MME) and so on, but
is by no means limited to 15these. [0095] In the radio communication system 10, as radio access
schemes,OFDMA@tthbgonalFrequencyDivision Multiple Access) is applied to the downlink, and SC- 20

FDMA (Single-Carrier Frequency-Division Multiple Access) or clustered DFT-spread OFDM is applied to
the uplink. Also, as another method, i1t 1s also possible to

5 provide a configuration to avoid the collision of
transmission timing between periodic SRS and
aperiodic SRS by setting the transmission timings of
periodic SRS and aperiodic SRS to be spread over
different subframes.

10 [0090]

In this case, in a given subframe, the periodic SRS
alone 1is set, and the aperiodic SRS is set in a
separate subframe. For example, the periodic SRS
having a transmission period of 5 msec is set only in

15 5xn subframes (n is an integer egqual to or greater
than 1), and the aperiodic SRS is set in one of
subframes other than 5xn.

[0091]

Note that, with the present embodiment, for the
20 aperiodic SRS transmission control, it 1is possible to

apply the configuration shown in above embodiment 1.

In this case, the mobile terminal apparatus transmits

the aperiodic SRS to the radio base station based on

SRS transmission control information reported from

25 the radio base station apparatus, and also transmits
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[0096] OFDMA is a multi-carrier transmission scheme to 25 perform communication by dividing a

frequency band intoapluralityofnarrowfrequencybands (subcarriers) and mapping data to each

subcarrier. SC-FDMA is a single carrier transmission scheme to reduce interference between terminals by
dividing, 5 per terminal, the system band into bands formed with one or continuous resource blocks, and
allowing a plurality of terminals to use mutually different bands. Clustered DFT-spread OFDM is a scheme
to realize uplink multiple access by allocating groups 10 (clusters) of discontinuous, clustered subcarriers
to one mobile statien pi-ansgapplyingsdiscrete Roudarttansformespreas QRRM to each cluster. [0097]

Here, the communication channels in the LTE system 15 will be described. As for the downlink, a

PDSCH, which {g0wsed by each mobile terminal apparatus 100 on a shared basis, and downlink L1/L2
control channels (including the PDCCH, PCFICH and PHICH) are used.By means of this PDSCH, user
data, that is, 20 (forpaldates signals, is transmitted. Transmission data is included in this user data. Note
that the UL scheduling grant and the DL scheduling grant including the transmission identification bits are

reported to the NfoBile térhfinal GpParaflis by ah 2517/ 2 6ntrélxharnel{PBECH)T 2 tion

5

10

15

20

25

apparatus and the mobile terminal apparatus adopting
the above-described reference signal transmission
control will be described. Here, a case of using a
radio base station apparatus and a mobile terminal
apparatus supporting a system of the LTE-A scheme
(LTE-A system) will be described.

[0093]

First, with reference to FIG. 7, a radio
communication system 10 having a mobile terminal
apparatus 100 and a radio base station apparatus 200
will be described. FIG. 7 is a diagram for explaining
the configuration of the radio communication system
10 having the mobile terminal apparatus 100 and the
base station apparatus 200 according to the present
embodiment. Note that the radio communication system
10 illustrated in FIG. 7 is a system to accommodate,
for example, the LTE system or SUPER 3G. Also, this
radio communication system 1 may be referred to as
"IMT-Advanced" or may be referred to as "4G."

[0094]

As illustrated in FIG. 7, the radio communication
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[0098] On the uplink, a PUSCH that is used by each mobile terminal apparatus 10 on a shared basis and
a PUCCH, which is an uplink control channel, are used.User 5 data is transmitted by means of this
PUSCH. Furthermore, by means of this PUCCH, downlink radio quality information (CQI: Channel Quality
Indicator) and so on are transmitted. [0099] 10 Next, the functional configuration of the radio base station
apparatus will be described with reference to FIG. 8. FIG. 8 is an example of a functional block diagram of
a radio base station apparatus. [0100] 15 As shown in FIG. 8, the radio base station apparatus 200 is
configured to ingkide artransmitting/receiving antenna 202, anamplifigng saction20k a8 base
transmitting/receiving section 206, a baseband signal processing section 208, a call processing section
20 210, and a transmission patipiatexface 212. 0 plukatity of sransmittinglréceiving antemeasi202 may be
provided. [0101] Regarding uplink data, a radio frequency signal that 25 is received in the
transmitting/recewingiamennagraratuses 100 (100, 1002, 1003, =--- 100,

where n is an integer to satisfy n>0) that
5 communicate with this radio base station apparatus
20. The radio base station apparatus 200 is connected
with an upper station apparatus 30, and this upper
station apparatus 30 is connected with a core network
40. The mobile terminal apparatuses 100 communicate
10 with the radio base station apparatus 200 in a cell
50. Note that the upper station apparatus 30
includes, for example, an access gateway apparatus, a
radio network controller (RNC), a mobility management
entity (MME) and so on, but is by no means limited to
15 these.
[0095]
In the radio communication system 10, as radio access
schemes, OFDMA (Orthogonal Frequency Division
Multiple Access) 1s applied to the downlink, and SC-
20 FDMA (Single-Carrier Freqguency-Division Multiple
Access) or clustered DFT-spread OFDM 1is applied to
the uplink.
[0096]
OFDMA is a multi-carrier transmission scheme to

25 perform communication by dividing a frequency band
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202 is amplified in the amplifying section 204 such that the received power is corrected to certain power
under AGO. The amplified radio frequency signal is subjected to frequency conversion into a baseband 5
signal, in the transmitting/receiving section 206. This baseband signal is subjected to predetermined
processes (error correction, decoding, and so on) in the baseband signal processing section 208,and
transferred to an access gateway apparatus(not 10 shown) via the transmission path interface 212.The
access gateway apparatus is connected to the core network, and manages the mobile terminal
apparatuses. [01Q2]-Downlink dataisinputia the basebandsignal 15 pracessing section 208 »faam a higher
apparatus, via the transmission path interface 212.In the baseband signal processing section 208,the
retransmission centiod(d=AR @ (HybrickARQ))praoess,scheduting, transportformatsetection,schannel
coding and so on 20 are performed, and the result is transferred to the transmitting/receiving section 206.
The transmitting/feceRity séctionr206 peddrins freéquehey cohversion bf the basebahd signalFsutput from

the baseband signal processing section 208, into a radio 25 frequency signal. The signal having been
subjected to reduce 1interference between terminals by dividing,

5 per terminal, the system band into bands formed with
one or continuous resource Dblocks, and allowing a
plurality of terminals to use mutually different
bands. Clustered DFT-spread OFDM is a scheme to
realize uplink multiple access by allocating groups

10 (clusters) of discontinuous, clustered subcarriers to
one mobile station UE and applying discrete Fourier
transform spread OFDM to each cluster.

[0097]
Here, the communication channels in the LTE system

15 will Dbe described. As for the downlink, a PDSCH,
which 1is used by each mobile terminal apparatus 100
on a shared basis, and downlink L1/L2 control
channels (including the PDCCH, PCFICH and PHICH) are
used. By means of this PDSCH, user data, that is,

20 normal data signals, 1s transmitted. Transmission
data is included in this user data. Note that the UL
scheduling grant and the DL scheduling grant
including the transmission identification bits are
reported to the mobile terminal apparatus 100 by an

25 L1/L2 control channel (PDCCH).
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frequencyconversionislateramplifiedin the amplifying section 204 and transmitted from the
transmitting/receiving antennas 202. [0103] 5 Thecallprocessingsection210transmitsand receives a call
process control signal to and from a radio control station of a higher apparatus, manages the state of the
radio base station apparatus 200, and allocates resources. Note that the processes in 10 the layer 1
processing section 2081 and MAC processing section 2082 are performed based on the state of
communication between the radio base station apparatus 200 and the mobile terminal apparatus 100, set
in the call processing section 210. 15[0104] Next, the functional configuration of the baseband processing
section will be described with reference to FIG. 9. FIG. 9 is a functional block diagram of a baseband
processing section irt the radid base, statiorP2B apparatust [0165] As shownin El&c B, the baseband
signal processing section 208 has a layer 1 processing section 2081, a MAC (Medium Access Control)
processing sectisty208221 apparatus 10 on a shared basis and a PUCCH,
which 1s an wuplink control channel, are used. User
5 data is transmitted by means of this PUSCH.
Furthermore, by means of this PUCCH, downlink radio
quality information (CQI: Channel Quality Indicator)
and so on are transmitted.
[0099]
10 Next, the functional configuration of the radio base
station apparatus will be described with reference to
FIG. 8. FIG. 8 1is an example of a functional Dblock
diagram of a radio base station apparatus.
[0100]
15 As shown in FIG. 8, the radio base station apparatus
200 1is configured to include a transmitting/receiving
antenna 202, an amplifying section 204, a
transmitting/receiving section 206, a baseband signal
processing section 208, a call processing section
20 210, and a transmission path interface 212. A
plurality of transmitting/receiving antennas 202 may
be provided.
[0101]

Regarding uplink data, a radio fregquency signal that

25 is received 1in the transmitting/receiving antennas
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25 an RLC processing section 2083, an SRS trigger format setting section 2084, an SRS setting section
2085, and a downlink channel setting reporting section 2086. [0106] 5 The layer 1 processing section
2081 mainly performs processes related to the physical layer. The layer 1 processing section 2081, for
example, performs processes for a signal that is received on the uplink, including channel decoding, a
discrete 10 Fourier transform (DFT), frequency demapping, an inverse Fourier transform (IFFT), data
demodulation and so on. Also, the layer 1 processing section 2081 performs processes for a signal to
transmit on the glownlink, inclyslingrchaanel sodinge data produlation; 1% frequensy mapping.angd an
inverse Fourier transform (IFFT). [0107] The MAC processing section 2082 performs processes for the
signal received tondhe uplink,secheds/20iretramsmission controkinttkel MAC layer tscheduling ¢or the
uplink/downlink, transport format selection for the PUSCH/PDSCH, resource block selection for the
PUSCH/PDSCH rairso A C[0108] 25 TRERIG piceéssingseetioh 2083 parforms, fofaal  1s

subjected to frequency conversion into a Dbaseband
5 signal, in the transmitting/receiving section 206.

This Dbaseband signal 1is subjected to predetermined

processes (error correction, decoding, and so on) in
the baseband signal processing section 208, and
transferred to an access gateway apparatus (not
10 shown) wvia the transmission path interface 212. The

access gateway apparatus 1s connected to the core
network, and manages the mobile terminal apparatuses.
[0102]
Downlink data is input in the baseband signal
15 processing section 208, from a higher apparatus, via
the transmission path interface 212. In the baseband
signal processing section 208, the retransmission
control (H-ARQ (Hybrid ARQ)) process, scheduling,
transport format selection, channel coding and so on
20 are performed, and the result 1s transferred to the
transmitting/receiving section 206. The
transmitting/receiving section 206 performs frequency
conversion of the Dbaseband signal output from the
baseband signal processing section 208, into a radio

25 frequency signal. The signal having been subjected to
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packet received on the uplink/a packet to transmit on the downlink,packet division,packet combining,
retransmission control in the RLC layer, and so on. [0109] 5 The SRS trigger format setting section 2084
sets an SRS trigger format, in which whether or not there is an SRS trigger and part of information related
to SRS parameters are combined and defined as bit information.The SRS trigger format that is set is 10
reported to the mobile terminal apparatus by RRC signaling and so on. Also, the SRS trigger format
setting section 2084 selects the information related to SRS parameters to set in the SRS trigger format
based on the cammmynisation condjtions:aof thenmobile 15 teyminal apparatus: {&110] Also, thensRS trigger
format setting section 2084 is able set SRS trigger format by selecting a specific SRS trigger format from
a plurality of SR&wiggeérZhformats (mapping tablé) inavhich differentitypeseof from the
SRSparametersaredefined,basedonthe communicationconditionsofthemobileterminal apparatus.In this
case, it is possibleas s8é thelmappirmgtables sHowm incaboveé FIB.%4- and FIG. 5. Note 25 that a plurality of
mapping tables may be configured
pping {0 1yo 9 g
5 The call processing section 210 transmits and
receives a call process control signal to and from a
radio control station of a higher apparatus, manages
the state of the radio base station apparatus 200,
and allocates resources. Note that the processes in
10 the layer 1 processing section 2081 and MAC
processing section 2082 are performed Dbased on the
state of communication between the radio base station
apparatus 200 and the mobile terminal apparatus 100,
set in the call processing section 210.
15 [0104]
Next, the functional configuration of the baseband
processing section will Dbe described with reference
to FIG. 9. FIG. 9 is a functional block diagram of a
baseband processing section in the radio base station
20 apparatus.
[0105]
As shown in FIG. 9, the Dbaseband signal processing
section 208 has a layer 1 processing section 2081, a

MAC (Medium Access Control) processing section 2082,

25 an RLC processing section 2083, an SRS trigger format
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to be stored inside the SRS trigger format setting section 2084, or may be configured to be stored in a
storage section inside the radio base station apparatus and selected from the storage section. 5 Also, it is
also possible to configure to make selection from mapping tables stored in other radio communication
apparatus. [0111] The SRS setting section 2085 selects predetermined 10 bit information to report to the
mobile terminal apparatus from the SRS trigger format set in the SRS trigger format setting section 2085.
That is, the SRS setting section 2085 sets the SRS transmission content (whether or not there is an SRS
trigger and 15 past-af theyspecific-transmission gonditions ta tragsmits the SRS} toiapply tathe mobile
terminal apparatus. [0112] The downlink channel setting reporting section 2086 20 controls reporting of
predetermined bit ihformatior for thenobitetterminal apparatusy selected incthé 1BRS settingisection 2085,
using a downlink control channel. Also, the downlink channel setting reporting section 2086 is able to
include and repéft ©5 predetermined bit information in one DCI format (an uplink scheduling grant or a
downlink scheduling grant) in which information related to the SRS is defined, in a plurality of DCI formats
for the downlink! €ontrdf channel, to the mobile terminal S5apparatus.

5 The layer 1 processing section 2081 mainly performs
processes related to the physical layer. The layer 1
processing section 2081, for example, performs

processes for a signal that is received on the

uplink, including channel decoding, a discrete
10 Fourier transform (DFT), frequency demapping, an
inverse Fourier transform (IFFT), data demodulation
and so on. Also, the layer 1 processing section 2081

performs processes for a signal to transmit on the

downlink, including channel coding, data modulation,
15 frequency mapping and an inverse Fourier transform

(IFFT) .

[0107]

The MAC processing section 2082 performs processes

for the signal received on the uplink, such as
20 retransmission control in the MAC layer, scheduling

for the wuplink/downlink, transport format selection

for the PUSCH/PDSCH, resource block selection for the

PUSCH/PDSCH, and so on.

[0108]

25 The RLC processing section 2083 performs, for a
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[0113] Next, the functional configuration of the mobile terminal apparatus will be described with reference
to FIG. 10.FIG. 10 is an example of a functional 10 blockdiagramofamobileterminalapparatus according to
the present embodiment. [0114] As shown in FIG. 10, the mobile terminal apparatus 100, is configured to
include a transmitting/receiving 15 antenna 102, an amplification section 104 to correspond to
transmitting/receiving antenna 102, a transmitting/receiving section 106, a baseband signal processing
section 108, a call processing section 110, and an application section 112. 20[0115]
Uplinkdataisinpgtinthehasebkanssigaal psecessiag section 108, from:-thewapplicatiensegtion 112,1n the
baseband signal processing section 108, theretransmissioncontrol(H-ARQ(HybridARQ))
the downlink, packet division, packet combining,
retransmission control in the RLC layer, and so on.
[0109]
5 The SRS trigger format setting section 2084 sets an
SRS trigger format, in which whether or not there 1is
an SRS trigger and part of information related to SRS
parameters are combined and defined as bit
information. The SRS trigger format that 1is set is
10 reported to the mobile terminal apparatus by RRC
signaling and so on. Also, the SRS trigger format
setting section 2084 selects the information related
to SRS parameters to set 1in the SRS trigger format
based on the communication conditions of the mobile
15 terminal apparatus.
[0110]
Also, the SRS trigger format setting section 2084 is
able set SRS trigger format by selecting a specific

SRS trigger format from a plurality of SRS trigger

20 formats (mapping table) 1in which different types of

SRS parameters are defined, based on the
communication conditions of the mobile terminal
apparatus. In this case, it 1is possible to use the

mapping tables shown in above FIG. 4 and FIG. 5. Note

25 that a plurality of mapping tables may be configured
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25 process,scheduling,transportformatselection, channel coding, transmission power setting and so on
are performed, and the result is transferred to the transmitting/receiving section 106 per transmitting
antenna. The transmitting/receiving section 106 5 performs frequency conversion of a baseband signal
output from the baseband signal processing section 108, into a radio frequency signal. The signal having
been subjected to frequency conversion is later amplified in the amplifying section 104 and 10
transmitted from the transmitting/receiving antennas 102 per antenna. [0116] Regarding downlink data, a
radio frequencytsignaldhat isgeeeived insthe dransmittingére cevinggantennas, 1Q2-is amsplified inythe
amplifying section 104 such that the received power is corrected to certain power under AGO (Auto Gain
Control). The amplifiedaadia freqguency sigral iskstibjected tgyfreguency conwersion into a baseband
signal, in the 20 transmitting/receiving section 106. This baseband signal is subjected to predetermined
processes (errot eoirection, deesding and soer)die the basebaritksigral précessing sectidr 208, and
later transferred to the call processing section 110 and application 25section 112.The call processing
section 110 maR&gest edmmunization With the radio base Statidr &ppatfatis, Bha the’ §5tic&tibn section
112 performs processes related to layers higher than, tkr)\%ghystical Iaéler or.the MAC Ia%/er. 5L0117] Next,

the functional configUtation ‘of thebas@band proSessing section of the mobife tefminalapparatds shown in

above FIG. 10 vgiélpgcdt%%rri]be%\%vgpn re}cneg%rfvclentg Fl‘g;al%'}'ejso[oslg'g]red in other radio
communication apparatus.
[0111]
The SRS setting section 2085 selects predetermined
10 bit information to report to the mobile terminal
apparatus from the SRS trigger format set in the SRS
trigger format setting section 2085. That is, the SRS
setting section 2085 sets the SRS transmission
content (whether or not there is an SRS trigger and
15 part of the specific transmission conditions to
transmits the SRS) to apply to the mobile terminal
apparatus.
[0112]
The downlink channel setting reporting section 2086
20 controls reporting of predetermined bit information
for the mobile terminal apparatus, selected in the

SRS setting section 2085, wusing a downlink <control

channel. Also, the downlink channel setting reporting
section 2086 is able to include and report
25 predetermined bit information in one DCI format (an
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The baseband signal processing section 108 has a layer 1 processing section 1081, a MAC processing
section 1082, an RLC processing section 1083, an SRS trigger format receiving section 1084, a downlink
15 control channel receiving section 1085, and an SRS transmission setting section 1086. [0119] The
layer 1 processing section 1081 mainly performs processes related to the physical layer. The layer 1 20
processing section 1081, for example, performs processes for a signal that is received on the downlink,
including channel decoding, a discrete Fourier transform (DFT), frequency demapping, an inverse Fourier
transform (IFFT) odata demeduwationi25agd sg vanAlso,dhe layer & processing sectios 408% pgrforms
processes for a signal to transmit on the uplink, including channel coding, data modulation, frequency
mapping and am inverse Fourierdtansformi(iEFR) r5{0120) TheMACprocessingsection5F82petforms
retransmission control in the MAC layer (HARQ), analysis of downlink scheduling information for the
downlink (includirg specifying ife PBSCHtkanspdrt Y0 forrat aidlspetitying the POSCH résoarce
blocks) and so on, for the signal received on the downlink. Also, the MAC processing section 1082
performs MAC fetraismision ¢Bhtrdl Canalysis®st Uphnk scﬁ@dulﬁlﬁ‘?nfoﬁ‘ﬁéiibﬁe(incl%ﬁiﬁ@ §pécifying the
PUSCH tra,gmspor%)

apparatus.
[0113]
Next, the functional configuration of the mobile
terminal apparatus will Dbe described with reference
to FIG. 10. FIG. 10 1is an example of a functional
10 block diagram of a mobile terminal apparatus
according to the present embodiment.
[0114]
As shown in FIG. 10, the mobile terminal apparatus
100, is configured to include a transmitting/receiving
15 antenna 102, an amplification section 104 to
correspond to transmitting/receiving antenna 102, a
transmitting/receiving section 106, a baseband signal
processing section 108, a call processing section
110, and an application section 112.
20 [0115]
Uplink data is input in the baseband signal

processing section 108, from the application section

112. In the baseband signal processing section 108,
the retransmission control (H-ARQ (Hybrid ARQ))
25 process, scheduling, transport format selection,
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15 format and specifying the PUSCH resource blocks) and so on, for the signal to transmit on the uplink.
[0121] The RLC processing section 1083 performs packet division,packetcombining,andretransmission 20
control in the RLC layer and so on, with respect to packetsreceived on the uplink and packetsto
transmitonthedownlinkreceivedfromthe application section 112. [0122] 25
TheSRStriggerformatreceivingsection1084 receives the SRS trigger format which is set in the radio base
station apparatus and in which whether or not there is an SRS trigger and part of information related to
SRS parametersiase eembinechanddefinedass b bk iformations Aso sthe SR§;trigges fosmatean be

received by RRC signaling and so on. [0123] The downlink control channel receiving section 1085
are performed, and the result 1is transferred to the
transmitting/receiving section 106 per transmitting
antenna. The transmitting/receiving section 106

5 performs frequency conversion of a Dbaseband signal
output from the Dbaseband signal processing section
108, into a radio frequency signal. The signal having
been subjected to frequency conversion is later
amplified in the amplifying section 104 and

10 transmitted from the transmitting/receiving antennas
102 per antenna.

[0116]
Regarding downlink data, a radio frequency signal
that is received in the transmitting/receiving

15 antennas 102 1is amplified in the amplifying section
104 such that the received power is <corrected to
certain power under AGC (Auto Gain Control). The
amplified radio frequency signal 1is subjected to
frequency conversion into a baseband signal, in the

20 transmitting/receiving section 106. This baseband
signal is subjected to predetermined processes (error
correction, decoding, and so on) in the Dbaseband
signal processing section 108, and later transferred
to the call processing section 110 and application

25 section 112. The call processing section 110 manages
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receives predetermined bit information in which the 10 SRS transmission content (whether or not there is
an SRS trigger and SRS transmission conditions and so on)allocated to a downlink control channel is
defined.Then, the SRS trigger format receiving  section 1084 specifies SRS transmission content
based 15 on the SRS trigger format received. [0124] The SRS transmission setting section 1086 controls
SRStransmissionbased ontheSRStransmission content specified in the downlink control channel 20
receiving section 1085. To be more specific, when the specified SRS transmission content is information
not to transmit the:SRS (that €loes nat triggercthe SRSY the SRS is not tiansmittedp A the-other hand,

when the specified SRS transmission content is information 25 to trigger the SRS, the SRS is transmitted
based on thetransiissioaconditionsdefinedrbytheSRS on 112 performs processes

related to layers higher than the physical layer or
the MAC layer.

5 [0117]
Next, the functional configuration of the baseband
processing section of the mobile terminal apparatus
shown in above FIG. 10 will be described with
reference to FIG. 11.

10 [0118]
The Dbaseband signal processing section 108 has a
layer 1 processing section 1081, a MAC processing
section 1082, an RLC processing section 1083, an SRS
trigger format receiving section 1084, a downlink

15 control channel receiving section 1085, and an SRS
transmission setting section 1086.
[0119]
The layer 1 processing section 1081 mainly performs
processes related to the physical layer. The layer 1

20 processing section 1081, for example, performs
processes for a signal that is received on the
downlink, including channel decoding, a discrete
Fourier transform (DFT), frequency demapping, an
inverse Fourier transform (IFFT), data demodulation

25 and so on. Also, the layer 1 processing section 1081
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parameters reported to the mobile terminal apparatus. [0125] Note that although a configuration is shown
here 5 where SRS transmission content is specified in the downlink control channel receiving section
1085, it is equally possible to configure to specify SRS transmission content in the SRS transmission
setting section 1086. In this case, the predetermined bit 10 information that is received in the downlink
control channel receiving section 1085 is supplied to the SRS transmission setting section 1086, and, in
the SRS transmission setting section 1086, SRS transmission content is specified, and also SRS
transmission is dseaniroled. [91236]AIsa; as shown in abevmembogdinent-Z vden combining.and
applying a periodic SRS and an aperiodic SRS, the SRS transmission setting section 1086 transmits the
20 aperiodic SR® foithe radio ase: station apparatus based on SRS trarsmissiow doritrot inforpmation
reported from the radio base station apparatus and also transmits the periodic SRS to the radio base
station apparatdis inagredetermined pedod 225 Furthierniore St prevéit thelttansmissions fimings of
theperiodicSRSandtheaperiodicSRSfrom colliding,when the transmission timings of the

(IFFT) .

5 [0120]
The MAC processing section 1082 performs
retransmission control in the MAC layer (HARQ) ,

analysis of downlink scheduling information for the
downlink (including specifying the PDSCH transport
10 format and specifying the PDSCH resource blocks) and
so on, for the signal received on the downlink. Also,
the MAC processing section 1082 performs MAC
retransmission control, analysis of uplink scheduling
information (including specifying the PUSCH transport
15 format and specifying the PUSCH resource Dblocks) and
so on, for the signal to transmit on the uplink.
[0121]
The RLC processing section 1083 performs packet
division, packet combining, and retransmission
20 control in the RLC layer and so on, with respect to
packets received on the uplink and packets to
transmit on the downlink received from the
application section 112.
[0122]

25 The SRS trigger format receiving section 1084
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periodic SRS and the aperiodic SRS overlap in the same subframe, the SRS transmission setting section
51086 preferentially transmits either one of the SRSs. Alternately,the SRS transmission setting section
1086 sets the transmission timings of the periodic SRS ad the aperiodic SRS in different subframes.
[0127] 10 Also,the embodiments disclosed herein are only examples in all respects, and are by no means
limited to these embodiments. The scope of the present invention is defined not only by the descriptions
of the above embodiments and also is set by the claims, 15 and covers all the modifications and
alterations withindhe meaving ard range eguivaleatto the-elaims.{0128] The disclasures otJapanese

Patent Application No. 20 2010-225227, filed on October 4, 2010, and Japanese Patent Application No.
2010-249764, fiteddoroNdnvembers8,s2010 pincluding thewspecifications, drawings and: albstractsrare
incorporated herein by reference in their entirety. 25
not there 1is an SRS trigger and part of information
related to SRS parameters are combined and defined as
5 bit information. Also, the SRS trigger format can be
received by RRC signaling and so on.
[0123]
The downlink control channel receiving section 1085
receives predetermined bit information in which the
10 SRS transmission content (whether or not there 1is an
SRS trigger and SRS transmission conditions and so
on) allocated to a downlink control channel is
defined. Then, the SRS +trigger format receiving
section 1084 specifies SRS transmission content based
15 on the SRS trigger format received.
[0124]
The SRS transmission setting section 1086 controls
SRS transmission based on the SRS transmission
content specified 1in the downlink control channel
20 receiving section 1085. To be more specific, when the
specified SRS transmission content is information not
to transmit the SRS (that does not trigger the SRS),
the SRS 1is not transmitted. On the other hand, when

the specified SRS transmission content is information

25 to trigger the SRS, the SRS 1is transmitted based on
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CLAIMS 1. A radio base station apparatus that reports SRS ( Sounding Reference Signal) transmission
control inform 5 ation to a mobile terminal apparatus and controls tran smission of an SRS by the mobile
terminal apparatus, th e radio base station apparatus comprising: an SRS setting section configured
to select bit i nformation to report to the mobile terminal apparatus, 10 from a table having bit information
to indicate not to trigger the SRS and bit information to indicate to tri gger the SRS using a default SRS
parameter; and a reporting section configured to report the bit information for the mobile terminal

apparatus using ad 5 dewalink€ostsal €hanneb ndi The sadio basestation apparatus accordingdto cla im
1, wherein the SRS setting section selects informat ion related to an SRS parameter to set in the table
bas 20 ed on acemmuaicatien candition ©f theanabile terminal apparatusn a 3. Ehepradothase station
apparatus according to cla im 1, wherein the default SRS parameter is reported by 25 RRC (Radio
Resource Controf)signhling.

Note that although a configuration 1is shown There
5 where SRS transmission content 1is specified in the
downlink control channel receiving section 1085, it
is equally possible to configure to specify SRS
transmission content in the SRS transmission setting
section 1086. In this case, the predetermined bit
10 information that is received in the downlink control
channel receiving section 1085 is supplied to the SRS
transmission setting section 1086, and, in the SRS
transmission setting section 1086, SRS transmission
content 1s specified, and also SRS transmission 1is
15 controlled.
[0126]
Also, as shown in above embodiment 2, when combining
and applying a periodic SRS and an aperiodic SRS, the
SRS transmission setting section 1086 transmits the
20 aperiodic SRS to the radio Dbase station apparatus
based on SRS transmission control information
reported from the radio base station apparatus and
also transmits the periodic SRS to the radio base
station apparatus in a predetermined period.

25 Furthermore, to prevent the transmission timings of
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4. The radio base station apparatus according to cla im 1, wherein the reporting section includes and
repor ts the bit information in DCI formats of the downlink ¢ 5 ontrol channel, to the mobile terminal
apparatus. 5. The radio base station apparatus according to cla im 4, wherein, in the DCI formats, at
least a first DCI format and a second DCI format, in which information r 10 elated to the SRS is defined,
are set, and common SRS t ransmission content is shared between tables correspon ding respectively to
the first DCI format and the secon d DCI format. 15 6.The radio base station apparatus according to cla
im 4, wherein thenRCI fgrmatss iniwhichdhe infoemation related te therSR3 isddefinedsare an yplink
schedulin g grant or a downlink scheduling grant. 20 7.The radio base station apparatus according to
claim 4, wherein:calt least twp, table$, etweenavhichrithe ammberiafbits differspare sebih thee DEI formats,
in which the information related to the SRS is defined; 25selectioninformationofthedefaultSRS parameter
to be reported in advarteas Parfof thednformation Pelated 90 the SRS parameter s séin & fable of a

smaller number of bits; a difference from the default SRS parameter to 5 be reported in advance as the
part of the inforfafiGn rélated™6 fife SRS Faranieter,5is 36157 414018 Bf aSlgrger A¥mbeF 6fbits and

5 1086 preferentially transmits either one of the SRSs.
Alternately, the SRS transmission setting section
1086 sets the transmission timings of the periodic
SRS ad the aperiodic SRS in different subframes.
[0127]

10 Also, the embodiments disclosed herein are only
examples in all respects, and are by no means limited
to these embodiments. The scope of the present
invention is defined not only by the descriptions of
the above embodiments and also is set by the claims,

15 and covers all the modifications and alterations
within the meaning and range equivalent to the
claims.

[0128]
The disclosures of Japanese Patent Application No.

20 2010-225227, filed on October 4, 2010, and Japanese
Patent Application No. 2010-249764, filed on November
8, 2010, including the specifications, drawings and
abstracts, are incorporated herein by reference 1in
their entirety.

25

62



one of the table of the smaller number of bits and the table of the larger number of bits is 10 selected
based on a predetermined condition. 8.A mobile terminal apparatus that transmits an SRS based on
SRS transmission control information reported from a radio base station apparatus, the 15 mobile
terminal apparatus comprising: a receiving section configured to receive bit information to indicate
not to trigger the SRS and bit information to indicate to trigger the SRS using a default SRS parameter;
20a downlink control channel receiving section configured to specify SRS transmission content based on
the bit information; and an SRS transmissioncsegtitig section configured to control SRS transmission
based on the specified 25SRS transmission content. 9. The mobile terminal apparatus according to claim
8,wherein:the SRS transmission setting section transmits an aperiodic SRS to the radio base station 5
apparatus based on the SRS transmission control information reported from the radio base station
apparatus, and also trarfsniigsblgeriotliteSRS ¢ the radipbase Stafiort Apparatis ot & predetermined
period; and 10when transmission timings of the aperiodic SRS and the periodic SRS overlap in a same
subframe, the apeHddic 3RSTS fransinittéd preférdntiallyr ansmission control inform

5 ation to a mobile terminal apparatus and controls tran
smission of an SRS by the mobile terminal apparatus, th
e radio base station apparatus comprising:
an SRS setting section configured to select bit i
nformation to report to the mobile terminal apparatus,
10 from a table having bit information to indicate not to
trigger the SRS and bit information to indicate to tri
gger the SRS using a default SRS parameter; and
a reporting section configured to report the bit
information for the mobile terminal apparatus using a

15 downlink control channel.

2. The radio base station apparatus according to cla
im 1, wherein the SRS setting section selects informat
ion related to an SRS parameter to set in the table bas
20 ed on a communication condition of the mobile terminal

apparatus.

3. The radio base station apparatus according to cla
im 1, wherein the default SRS parameter is reported by

25 RRC (Radio Resource Control) signaling.
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10. The mobile terminal apparatus according to claim 15 8, wherein: the SRS transmission setting section
transmits an aperiodic SRS to the radio base station apparatus based on the SRS transmission control
information reported from the radio base station apparatus, and also transmits a periodic SRS to the 20
radio base station apparatus in a predetermined period; and transmission timings of the aperiodic
SRS and the periodic SRS are set in different subframes. 25 11.A radio communication method for
reporting SRS transmission control information from a radio base station apparatus to a mobile terminal
apparatus and controlling transmission of an SRS by the mobile terminal apparatus, the radio
communication method 5 comprising, at the radio base station apparatus, the steps of: selecting bit
information to réport to the enohile terminal apparatuse fromertable thaving bitdmféimationdodridicate not to
trigger the SRS and 10 bit information to indicate to trigger the SRS using a default SRS parameter; and
reporting the prédeteérminéd bie inforiation for et rholsilestemtinal mpparatusdsingza dowslink €ontrol

channel. 15 12. The radio communication method according to claim 11, wherein the radio base station
apparatus seledts irfforinatioh rélatedt8'an SRS parameterto 58t thePthbleFasea bi-a'dbrfiunication

condition . .
5 ontrol channel, to the mobile terminal apparatus.

5. The radio base station apparatus according to cla
im 4, wherein, in the DCI formats, at least a first DCI
format and a second DCI format, in which information r
10 elated to the SRS is defined, are set, and common SRS t
ransmission content is shared between tables correspon
ding respectively to the first DCI format and the secon

d DCI format.

15 6. The radio base station apparatus according to cla
im 4, wherein the DCI formats, in which the information
related to the SRS is defined, are an uplink schedulin

g grant or a downlink scheduling grant.

20 7. The radio base station apparatus according to
claim 4, wherein: at least two tables, between which
the number of Dbits differs, are set in the DCI
formats, in which the information related to the SRS
is defined;

25 selection information of the default SRS

64



20 of the mobile terminal apparatus. 13. The radio communication method according to claim 11, wherein
the radio base station apparatus includes and reports the bit information in an uplink 25 scheduling grant
or a downlink scheduling grant, to the mobile terminal apparatus. 14.The radio communication method
according to claim 11,wherein the mobile terminal apparatus 5 transmits an aperiodic SRS to the radio
base station apparatus based on the SRS transmission control information reported from the radio base
station apparatus, and also transmits a periodic SRS to the radio base station apparatus in a
predetermined 30 paried; and o When trapsmissian timingsof the-aperoedic SRS angitherpesiodic SRS
overlap in a same subframe, the aperiodic SRS is transmitted preferentially. 15 15.The radio
communicationimethadhaccording-te Icidimdl 1 wheteir theRrohile terminat apparatus transimitsaan
aperiodic SRS to the radio base station
table of a smaller number of bits;
a difference from the default SRS parameter to
5 be reported in advance as the part of the information
related to the SRS parameter, 1s set in a table of a
larger number of bits; and
one of the table of the smaller number of bits

and the table of the larger number of Dbits is

10 selected based on a predetermined condition.

8. A mobile terminal apparatus that transmits an
SRS based on SRS transmission control information
reported from a radio Dbase station apparatus, the

15 mobile terminal apparatus comprising:

a receiving section configured to receive Dbit
information to indicate not to trigger the SRS and
bit information to indicate to trigger the SRS using
a default SRS parameter;

20 a downlink control channel receiving section
configured to specify SRS transmission content based
on the bit information; and

an SRS transmission setting section configured
to control SRS transmission Dbased on the specified

25 SRS transmission content.

65



apparatus based on the SRS transmission control information reported from the radio base station 20
apparatus, and also transmits a periodic SRS to the radio base station apparatus in a predetermined
period; and transmission timings of the aperiodic SRS and the periodic SRS are set in different
subframes. 25 16.A radio communication system comprising: a radio base station apparatus comprising:
an SRS setting section configured to select bit information to report to a mobile terminal apparatus, 5 from
a table having bit information to indicate not to trigger an SRS (Sounding Reference Signal) and bit
information to indicate to trigger the SRS using a default SRS parameter; and a reporting section
configured to report the bit 10 information for the mobile terminal apparatus using a downlink control
channel; and a fnobile térmenab apparatus €eomprising: a p p aa recevingsectichiconfigured tareceive the
bit information; 15a downlink control channel receiving section
8, wherein: the SRS +transmission setting section
transmits an aperiodic SRS to the radio base station
5 apparatus based on the SRS transmission control
information reported from the radio Dbase station
apparatus, and also transmits a periodic SRS to the
radio base station apparatus in a predetermined
period; and
10 when transmission timings of the aperiodic SRS

and the periodic SRS overlap in a same subframe, the

aperiodic SRS is transmitted preferentially.

10. The mobile terminal apparatus according to claim

15 8, wherein: the SRS transmission setting section

transmits an aperiodic SRS to the radio base station

apparatus based on the SRS transmission control

information reported from the radio Dbase station

apparatus, and also transmits a periodic SRS to the

20 radio base station apparatus in a predetermined
period; and

transmission timings of the aperiodic SRS and

the periodic SRS are set in different subframes.

25 11. A radio communication method for reporting SRS
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configured to specify SRS transmission content based on the bit information; and an SRS
transmission setting section configured to control SRS transmission based on the specified 20 SRS
transmission content.

transmission control information from a radio Dbase
station apparatus to a mobile terminal apparatus and
controlling transmission of an SRS Dby the mobile
terminal apparatus, the radio communication method
5 comprising, at the radio base station apparatus, the
steps of:
selecting bit information to report to the
mobile terminal apparatus, from a table having Dbit
information to indicate not to trigger the SRS and
10 bit information to indicate to trigger the SRS using
a default SRS parameter; and
reporting the predetermined bit information for
the mobile terminal apparatus using a downlink
control channel.
15
12. The radio communication method according to
claim 11, wherein the radio base station apparatus
selects 1information related to an SRS parameter to
set in the table based on a communication condition

20 of the mobile terminal apparatus.

13. The radio communication method according to
claim 11, wherein the radio base station apparatus
includes and reports the bit information in an uplink

25 scheduling grant or a downlink scheduling grant, to
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the mobile terminal apparatus.

14. The radio communication method according to
claim 11, wherein the mobile terminal apparatus
transmits an aperiodic SRS to the radio base station
apparatus based on the SRS transmission control
information reported from the radio Dbase station
apparatus, and also transmits a periodic SRS to the
radio base station apparatus in a predetermined
period; and

when transmission timings of the aperiodic SRS
and the periodic SRS overlap in a same subframe, the

aperiodic SRS is transmitted preferentially.

15. The radio communication method according to
claim 11, wherein the mobile terminal apparatus
transmits an aperiodic SRS to the radio base station
apparatus based on the SRS transmission control
information reported from the radio Dbase station
apparatus, and also transmits a periodic SRS to the
radio base station apparatus in a predetermined
period; and

transmission timings of the aperiodic SRS and

the periodic SRS are set in different subframes.
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16. A radio communication system comprising:

a radio base station apparatus comprising:

an SRS setting section configured to select bit
information to report to a mobile terminal apparatus,
from a table having bit information to indicate not
to trigger an SRS (Sounding Reference Signal) and bit
information to indicate to trigger the SRS wusing a
default SRS parameter; and

a reporting section configured to report the bit
information for the mobile terminal apparatus using a
downlink control channel; and

a mobile terminal apparatus comprising:

a receiving section configured to receive the
bit information;

a downlink control <channel receiving section
configured to specify SRS transmission content based
on the bit information; and

an SRS transmission setting section configured
to control SRS transmission based on the specified

SRS transmission content.
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