DESCRIPTION Title of Invention TRANSMITTER, RECEIVER, TRANSMISSION METHOD, AND
RECEPTION METHOD 5 Technical Field [0001]The present invention relates to a transmitter
apparatus, a receiver apparatus, a transmission method, and a reception method. 10Background Art
[0002]In 3GPP LIE (3rd Generation Partners Pro ect Long-term Evolution, hereinafter, simply
referred to as -LIE") and LIE-Advanced (h&@lé} eferred to as "LTE-A"), Sounding

Reference signal (SRS) is used as a reference S|gnal for 15 measuring uplink receiving quality (refer to
Non- Pateriﬁullér@tﬁrbnﬂeﬂfélﬁél more specific, SRS includes P-SRS (Periodic SRS) and DA-SRS

(Dynamic Aperiodic SRS). For both types of SRS S m trolle rding to
trigger infofdkbretahs B fr&ggﬁés\é%%tloﬁrngﬁ‘{gmﬁﬁl)W/er ;ule the ﬂ) &é&%)
controlled by a hl%h -order la IMyer th BA SRS is controlled by a control channel (that is, PDCCH) of a
physical I

5
Technical Field
[0001] The present invention relates to a transmitter apparatus, a

receiver apparatus, a transmission method, and a reception method.

10 Background Art
[0002] In 3GPP LTE (3rd Generation Partnership Project
Long-term Evolution, hereinafter, simply referred to as “LTE”) and
LTE—Advanced (hereinafter, simply referred to as “LTE-A"),
Sounding Reference signal (SRS) is used as a reference signal for
15 measuring uplink receiving quality (refer to Non-Patent Literature
1). To be more specific, SRS includes P-SRS (Periodic SRS) and
DA-SRS (Dynamic Aperiodic SRS). For both types of SRS, SRS
transmission timing is controlled according to trigger information
transmitted from a base station to a terminal. However, while the
20 P-SRS is controlled by a high-order layer, the DA-SRS is
controlled by a control channel (that is, PDCCH) of a physical
laver.
[0003] In order to transmit the SRS from a terminal to a base
station, SRS resources (hereinafter, referred to as “common
25 resources”) which are common to all terminals are set. A

notification of these common resources is performed with the cell
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[0003]In order to transmit the SRS from a terminal to a base station, SRS resources (hereinafter,
referred to as "common 25resources") which are common to all terminals are set.A notification of
these common resources is performed with the cell 1 units.For example, if a notification indicating that
the common resources are first, third and eighth subframes is performed using control information, all
terminals inmicell stép trassanispion offdatansigntils dtinny arpfedetemginddatinid perio@setifically, a
5 final symbol) of each of the first, third and eighth subframes, and use the time period as a
transmissionyesouce of a fEferendd sighaindooidihi&ddiibiT rfoemaltio® Bsdarting h Feddifce (that
is, parameters used to identify a resource) which is practically 10 allocated to each terminal in the
common resotirtes inefidas ddading Sbfrkia: St bant! tnsflibsith? BatAdAdtA Falintdrval at
which an SRS is mapped, and transmission time or the like, Each terminal is notified oLthis information
by a highef-atderiar thad ApRysical PR 1 S0BoBRYIrHeRfoRS SR Ss &8 %E.‘fh‘ftﬁ byan
orthogonal sequence in each terminal and ther}_transm'tte . Fur hermgr%,hfor ﬁﬁ?rminal thatcperforms
e

MIMG confiritiicaiiohittd it iniL PE-ALGn SHS trhhE ity %rSine Ahterid ot i€'8Erambled

by an orthogonal sequence and transmitted. That is, SRSs 20 transmitted (f)r?maa Pl grll%gf terminals

or a terminkt fhat perfbtig MO Omiturficalfdt 478 EoHEBivisis? Huitipléxed and trahsmitted.

[0006]Here,.as the orthogonal sequence, a cyclic shift sequence (CS sequence) is used.More
specifically® th8 ferminal generates a

[0004] In addition, information regarding a resource (that 1is,
parameters used to identify a resource) which is practically
10 allocated to each terminal in ‘the common resources includes
leading subframe, set band, transmission bandwidth, frame interval
at which an SRS is mapped, and transmission time or the like.
Each terminal is notified of this information by a higher-order
layer than a physical layer.
15 [0005] Furthermore, SRSs are scrambled by an orthogonal
sequence in each terminal and then transmitted. Furthermore, for
a terminal that performs MIMO communication introduced in
LTE-A, an SRS transmitted from each antenna port is scrambled by
an orthogonal sequence and transmitted. That 1is, SRSs
20  transmitted from a plurality of terminals or a terminal that
performs MIMO communication are code-division multiplexed and
transmiﬁted.
[0006] Here, as the orthogonal sequence, a cyclic shift sequence
(CS sequence) is used. More specifically, the terminal generates a
25 transmission sequence used by the terminal itself by applying a

cyclic shift corresponding to one of cyclic shift amounts 0 to 7
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25transmission sequence used by the terminal itself by applying a cyclic shift corresponding to one of
cyclic shift amounts 0 to 7 notified of from the base station (that is, notified by 3 bits) to a basic
sequence generated by a ZC (Zadoff Chu) sequence. To be more specific, the terminal applies a
cyclic shift to the basic sequence by a cyclic shift amount x symbol length/16 (ms) notified 5of from the
base statianoFiGi ddshdwbra situdtiorbimswhigh ti basi¢tdequéncenis Gydlicdllh shitdd b3) 114 symbol.On
an LTE or LTE-A uplink,anSRSisarrangedforeverytwosubcarriers. Furthermore, on an LTE or LTE-A
uplink, thelsasie wavpfems is espeated adideywithih ©ne/syfbbl. Kok tis seassrh @ewavéferke 10
obtained by a cyclic shift of (8 to 15)xsymbol length/16 (ms) is identical to a waveform obtained by a
cyclic shiftfoOetosmrsyiisol 1€hgthie6 B R [00THWREN SRS trakdifittdd frohs apididity of
antennas of one terminal (that is, in a case of MIMO communication), if the 15base station notifies
the terminalesf egeliceshift ansolficas Al AnteRAAY the siumdnng Aot bet dries) ehetded. such a
problem is solved by a method of notifying of a cyclic shift amount disclosed in, for exargglsﬁﬁ

set

Non-Faten® fifd@trehe Raésrditrt td this n%:eltf*nﬁ’odi 2 BAIESBatid i i Qe il IS%I%
paten 20 a0t ol vaie o YIe S ST 12565010 anoana p g negna ot
ey Sy e g e saig e e gt g ietaed
port using Igikl)irtﬁlermore, on an LTE or LTE-A uplink, the same waveform is
repeated twice within one symbol. For this reason, a waveform
10 obtained by a cyclic shift of (8 to 135)xsymbol length/16 (ms) is
identical to a waveform obtained by a cyclic.shift’ of (0 to
7ixsymbol length/16 (ms).
[0007] When SRSs are transmitted from a plurality of antennas of
one terminal (that is, in a case of MIMO communication), if the
15 base station notifies the terminal of cyclic shift amounts at all
antennas, the signaling amount becomes enormous. Such a
problem is solved by a method of notifying of a cyclic shift amount
disclosed in, for example, Non-Patent Literature 2. According
to this method, a base station and a terminal share an offset pattern
20 about offset values of cyclic shift amounts of a second antenna port,
a third antenna port, and a fourth antenna port from the cyclic shift
amount corresponding to a first antenna port (hereinafter, simply
referred to as "offset pattern"). Here, the offset pattern is fixed.
In this shared condition, the base station notifies the terminal of
25 the cyclic shift amount (CS0) of the first antenna port using 3 bits.

In this way, the terminal can calculate the respective cyclic shift
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In this way, the terminal can calculate the respective cyclic shift amounts corresponding to the second
antenna port, the third antenna port, and the fourth antenna port from the notified cyclic shift amount
(CSO) of the first antenna port. That is, the cyclic shift amount of an i-th antenna port can be
calculated from CS, =5 CSO0 + k mod 8. Here, i is an antenna port identification number (0 to 3) and k
is an offset uatuenof arcamensaquott with identification aomberd wieh respdot td-thékegclidishidt amount
of the antenna port with identification number 0. [0008]FIG. 2 shows an example of correspondence
table in which exOwithaetarantd dight tylic khip afvuat Bandidatestof An aféhbs PortXFithc
identification number 0, four antenna port identification numbers are associated with cyclic shift
amounts cokriddpamalingté th@%@p@éﬁ\?@ antehtia patGaeifRAlON nuhibers Jo0d9AS i€ Higar from
FIG. 2, in the case of 4 antenna ports (that 15is, the case of 4-antenna MIMO transmissjon), the offset
pattern is "Th ¥ t2agr ¢fep =0 122, B)F]@)r?{ﬁt?%fh%rli’ﬁﬁﬂ,‘iﬁ’f’néjﬁa%]di‘l?l%ﬁ?éjnr%‘bg’rtsé( iatis, the
case of 2-antenna MIMO transmission), the offset pattern is "0, 4" (for.i=0, 1). Here, in FIG. % antenna

port 18 means afikstanterha pbteieh bhé &ritdrisd PArPi8 Used S 20 EfifiéffoPe! Bitshria ports 20

and 21 mean first and second an nnag éts, resg)ectivelyé when two ante na}([j)ec})r@i re gtsl%dﬁ

O ’
Furthermol8, aAtéith bdfs b, U1 342 dfd %3 cR AL POLL Wi

et lfifr‘lsff‘, seconc}? ird End fourth antenna ports,

respectively, when four antenna ports are used. Using such off tterns,caus »> INterval to
25become’a’t: %dmwﬁgl eer é?ncttérgr?aﬁéjgrtgyglls ?/vfs%rlﬁgF?éﬁs%;l%%trgrg%t%éﬁfg?ﬁ%wﬁgntenna

ports or when SRSs greftran%rg%eguf}gloggogr. antenna ports, the SRS demultiplexing accuracy

becomes thwéhlgﬁegt. urltﬁiélrmore, by causing the first two elements of the offset pattern in the case

of 4 antenng paigs 10 mMpish ahe,allae! pRUEL 19 fe cope g2 ANISINARIIS 11 passIB forse a 5

common correspondence table for the cases of 4 antenna ports ‘and 2 antenna ports. A common

corrgspondenge tahle may beysed farthe casasaf L ANanna Pord 2@NneanaPars andeh aatenna

ports as welt. 10Citation List
port with identification number O, four antenna port identification

numbers are associated with cyclic shift amounts corresponding to
the respective antenna port identification numbers.
[0009] As is clear from FIG. 2, in the case of 4 antenna ports (that
15 is, the case of 4-antenna MIMO transmission), the offset pattern is
“0, 4,2, 67 (fori1=0,1, 2, 3). On the other hand, in the case of 2
antenna ports (that is, the case of 2-antenna MIMO transmission),
the offset pattern is “0, 47 (for i=0, 1), Here, in FIG. 2, antenna
port 10 means a first antenna port when one antenna port is used.
20 Furthermore, antenna ports 20 and 21 mean first and second
antenna ports, respectively, when two antenna ports are used.
Furthermore, antenna ports 40, 41, 42 and 43 mean first, second,
third and fourth antenna ports, respectively, when four antenna
ports are used. Using such offset patterns causes a CS interval to
25 become a maximum between antenna ports, and when SRSs are

transmitted from two antenna ports or when SRSs are transmitted
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Non-Patent Literature [0010] NPL 1 TS36.211 v8.9.0 "36 PP TSG RAN; Evolved Universal Terrestrial
1 5Radio Access (E-UTRA); Physical Channels and Modulation” NPL 2 R1-106007 (Mediatek Inc)
Details on Aperiodic SRS Summary of Invention 20Technical Problem [0011]However, as described
above, when offset pattern "0, 4, 2, 6" is used in a fixed manner, in the case of 2 antenna ports, CSs
cannot be &lloeatteuto thettwmanteniia pohts difess dwe a8 hhving s AC3IMEYD 8fOVagant, and
on the other hand in the case of 4 25antenna ports, CSs cannot be allocated to the four antenna ports
unless foutlosh el a 2-Esritemacdie Vakaht Tsanis, thérd 5 sis Bproblsihfiat HeXbifts of
resource allocation for SRSs is low. To be more specific, when 4 antenna ports are used, all of cyclic
shift amoudtd 96, 2pat6e b "10 3t e 76 Heed%d e GHUSSHD RoP B%AMpPRe, WREA ByERE shit ftfount 0"

is already used, if cyclic

10

15

20

25

pattern in the case of 2 antenna ports, it is possible to use a
common correspondence table for the cases of 4 antenna ports and 2
antenna ports. A common correspondence fable may be used for
the cases of 1 antenna port, 2 antenna ports and 4 antenna ports as

well.

Citation List

Non-Patent Literature

[0010]

NPL 1

TS36.211 v8.9.0 “3GPP TSG RAN; Evolved Universal Terrestrial
Radio Access (E-UTRA); Physical Channels and Modulation”

NPL 2

R1-106007 (Mediatek Inc) Details on Aperiodic SRS

Summary of Inventicon

Technical Problem

[0011] However, as described above, when offset pattern “0, 4, 2,
6” is used in a fixed manner, in the case of 2 antenna ports, CSs
cannot be allocated to the two antenna ports unless two CSs having
a 4-CS interval are vacant, and on the other hand, in the case of 4
antenna ports, CSs cannot be allocated to the four antenna ports

unless four CSs having a 2-CS interval are vacant. That is, there

-
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5shift amount "0, 2, 4, 6" is further used at 4 antenna ports, cyclic shift amounts "0" are simultaneously
transmitted from two terminals and the base station cannot demultiplex them. [0012]lt is an object of
the present invention to provide a transmitter apparatus, a receiver apparatus, a transmission method,
10 and a reception method that improve flexibility of SRS resource allocation without increasing an
amount ofisighalirgbformotitieatios si hidyElicshAcanyase DALY PréBlem BS[DOE]A Fansmitter
apparatus according to an aspect of the present invention is a transmitter apparatus that transmits
reference $ignBks SePARLIRESY d &y D SHift belibhiRd froh? &f feddEsomb b I?L afa RIS number

equal to or greater than 2) reﬁ)ective antenna ports in§ud' g:are eivinrg section tgat 2Q) receives
e

setting infématichiitidsting G-reteréncl st amourt giveh to &I sHift SEtERce uséd fo

scramble a reference signal transrpitted fram a referencgoa,ntennglegg mounsget e {.lcargteg a ports; a
specificatiGrf §§bﬂ6ﬁ°th‘ﬁ%‘$ﬂbc‘?f?’e% A SRbUNEP IR biveh to & &/didshirt L8G§0ente Gsed 16 scramble

a reference signal 25 trangmitted from.each antenna port based pn the setting informati n.aénd a
correéponagﬁ%é W a cyeife sﬁi‘f&méﬁnﬁ%‘%&%ﬁi&gt@e |saael[s§%calgttee§ with 'eac S%;m{élt (r%rlfa port for

each of refelreﬁtce shif'E) am unt, ndidaartee gré)l%ﬁﬂaavlilr%gﬁ%?gn% shift arpouints £,.10N-1 (N s an even

number eqsu}alll 0 o?rgnreatersthan ); and a forming section forms a cyclic shift sequence based on

the specified 5 amount of shift. inwhich n the.partespandgnge, AN pftset pastern made up of offset

111 5
values of cyclic shitt amount candidates associated with each antenna port with respect to a reference

shift amou g@) gandidate,of refergncershift@nquntiX (is.a Hgturah Rumbeldrom 0 fo M3dlinglusive) is

different from an offset 10 pattern made up of offset values of cyclic shift amount candidates

associated jih.each apteppa portwith respest oragsiprenea shift araeunh canrtidaie efieference shift
amount X-EN/2. [0014]A transmitter apparatus according to another aspect of the

10 and a reception method that improve flexibility of SRS resource
allocation without increasing an amount of signaling for

notification of a cyclic shift amount.

Solution to Problem

15 [0013] A transmitter apparatus according to an aspect of the
present invention 1is a transmitter apparatus that transmits
reference signals scrambled by a cyclic shift sequence from at least
some of L (L is a natural number equal to or greater than 2)
respective antenna ports, including: a receiving section that

20 receives setting information indicating a reference shift amount
given to a cyclic shift sequence used to scramble a reference signal
transmitted from a reference antenna port among the L antenna
ports; a specification section that specifies an amount of shift
given to a cyclic shift sequence used to scramble a reference signal

25 transmitted from each antenna port based on the setting

information and a correspondence in which a cyclic shift amount
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present invention includes: a signal forming section that maps a 1 5 reference signal generated using
information relating to a cyclic shift amount to a frequency resource corresponding to each of a
plurality of antenna ports determined based on a first correspondence or a second correspondence;
and a transmitting section that transmits the reference signal mapped to the frequency 20 resource
correspondingdodedehiof tiss pliralitdopdintesnsg bors! 4 WhidPiHe it st core<pbrEEREEfich is a
correspondence between each of the plurality of antenna ports and the frequency resource when the
information hékitingnotthé eyoié shift ansaomas X rvdiferéstirsinnhg sttididdBRedcndehRe which is
a 25 correspondence between each of the plurality of antenna ports and the frequency resource when
the informafioh flatihg fo the By b&hife AMdLAPIC K-SRt 3itdn hidhér #b"rﬁld)rt& N/2-1
inclusive, and N is the number of candidates of the cyclic shift amount) [OOlS}Q receiverfa‘%)garatus
according #6 & 88péBEdt fiod Présanfs SENTdN it & FECENEF SpPardids Biat Teehesd Fetdrence
signal scrambled by a cyclic shift sequence.from at least some of L (L is a natyral number equal to or
greatér tha™) ¥edpacivd HritedAa B §r}l’inﬁué?heg:%oééﬁgpaﬂ8r% gélcgtfacm %ﬁatoge%gga%%tzgft%g -
information indicating a referepce shift amount given to a.cyclic shift seque 0 ramble a
reference $i ‘cftra“’gsm ed?r%fﬁeé[ reYearg?ﬁ%é a%tenr(fg lerfy arr?%lnlgJ 1Lthegﬁﬁ::?nl?egr?n(jlc Sé{r%t@;(%%riglsmitting

secton that ransmits fhe sefting informalian {0 A FaNGITYEt soRRrA{US.OL e felerauce sgpel: and a
[ shift cycl

receiving s%%fi%ﬁlt?ﬁta? Specifies an amount o given to a cyclic shift sequence used to scramble a

15 reference signal transmitieq grogﬁfe%l} antenna pertMased g the setting information apglia

mo : . : .
correspon(?ence in which a cyclic shift amount candidate is associated with each antenna port for each

of referencﬁéﬁiﬁé&m‘?&lgh?a@di%teﬁv@u-ﬁs havingseference shiftarpeuntsi denN-dn(NdsmrR even

number equal to or greater than 8) 20 and receives the reference signal using the specified amount of

shift, in which, in the coriesrepdences anefisglpaitest madeiwp o pffsatyalues ohayelie shift amount
candidates associated with each antenna port with respect to a reference shift amount candidate of

reference shift Amaupl X« is @ Nakiitah pemberfam & 28ioN/2pk inclusive) isfdifferent frbifan offset
pattern made up of offset values of cyclic shift amount candidates associated with each antenna port
with respect tooa refergnas shift asfouaf eandidatelof fiefenencm shitamalint X+N/2.
[0014]. A transmitter apparatus according to another aspect of the
present invention includes: a signal forming section that maps a
15 reference signal generated using information relating to a cyclic
shift amount to a frequency resource corresponding to each of a
plurality of antenna ports determined based on a first
correspondence or a second correspondence; and a transmitting
‘section that transmits the reference signal mapped to the frequency
20 resource corresponding to each of the plurality of antenna ports, in
which the first correspondence which is a correspondence between
each of the plurality of antenna ports and the frequency resource
when the information relating to the cyeclic shift amount is X is
different from the second correspondence which is a
25 correspondence between each of the plurality of antenna ports and

the frequency resource when the information relating to the cyclic

"



[0016]A receiver apparatus according to another aspect of the present invention includes: a receiving
section that receives a 5 reference signal mapped to a frequency resource corresponding to each of a
plurality of antenna ports determined based on a first correspondence or a second correspondence,
the reference signal being generated using information relating to a cyclic shift amount; and a channel
quality meslsifing: seetior that Meddres(chharRel 1O dualtyudinbete refdreicesigAaNinwhich the
first correspondence which is a correspondence between each of the plurality of antenna parts and the
frequency ireebuRdd Mheri thelinfbimidton T8 BRHY totheS@tiid LAKE Anfourtis >Cik diterd forbm the
second correspondence which is a correspondence between 15 each of the plurality of antenna ports
and the fréqiengyt Pesource when the information relating to the cyclic shift amount is X--N/2 (where X
is an integer from 0 to N/2-1 inclusive, and N is the number of candidates ?f tr}etiyeclicrséréigtnatmount).
[0017]A trafdhhiddionnEffod RECoPRRG IS SR adBEQ 'St TRE 26 tlsarPiRGention is atfansmission
method for transmitting. a reference signal scra%bledtl:ﬁy ac clic shift Sequence frorEr:I %tilgﬁﬁtl some of L

(L is & nattFa AUMBEr &§udl IS BF h&atetIRAR 2 Yéspective antenna ir

Cre .
espective antenna ports, mclu&ng: recteiving setting

information indicati reference, shift unt given to a cyclic shif edito;scramble a
reference g@]haarint Pgdab%fe&f%fn%lécﬁe?ﬁm e Qiven dQ %ré’% a%hféﬁgglé%r}ﬁ% AU QJL i SCK

ansmit erence antenna port among the L antenna ports; specifying an

amount of St Y€1, (3,3 £vlig Shiftsequepre 350 i Seramblec teferenceSianaldrasitied from

each antenna port base setting information and a cofrespondence in which a cyclic shift

amount caiiqais asspclalad with sachaniena et feeaach ol selarensa,S it Ameuntcandidate

groups having reference shift amounts 0 to N-1 (N is an even number equal to or greater than 8); and

forming a gyglicshift.sequense-hased enithe spesified ameunt ef shifl dniwhich in heycarispondence,
an offset pattern made up of offset values of cyclic shift amount candidates associated with each 10

antenpa pert With kespecs 191 referenge shiftamount sandidaternf referenceshift asmtwmtnt 6X is a
natural number from 0 to N/2-1 inclusive) is different from an offset pattern made up of offset values of

cyclic shift ameunt Lansidatesassociatell with aach antenna part avitnréspent tow: téferericetshift
amount candidate of 15reference shift amount X+1\1/2. [0018]A transmission method according to
another aspegi ofithss presestimiengidm italudast anapping arrefenentecsignabgenérated! the
reference signal; and a receiving section that specifies an amount
of shift given to a cyclic shift sequence used to scramble a

15 reference signal transmitted from each antenna port based on the
setting information and a correspondence in which a cyclic shift
amount candidate is associated with each antenna port for each of
reference shift amount candidate groups having reference shift
amounts 0 to N-1 (N is an even number equal to or greater than 8)

20 and receives the reference signal using the specified amount of
shift, in which in the corresplo‘ndence, an offset pattern made up of
offset values of cyclic shift amount candidates associated with
each antenna port with respect to a reference shift amount
candidate of reference shift amount X (X is a natural number from 0

25 to N/2-1 inclusive) is different from an offset pattern made up of

offset values of cyclic shift amount candidates associated with
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using information relating to a cyclic shift amount to a frequency resource corresponding to each of a
plurality of antenna ports 20 determined based on a first correspondence or a second
correspondence; and transmitting the reference signal mapped to the frequency resource
corresponding to each of the plurality of antenna ports, in which the first correspondence which is a
correspondendce betweem eaghooftthavphiralitg ep&stenia pdrts g DSHefretietcy #8884tk when
the information relating to the cyclic shift amount is X is different from the second correspondence
which is a carrdspendente béawess eadhibt tA@Euralitsintenna ports and the frequency resource
when the information relating to the cyclic shift amount is X+N/2 (where, X is an integerﬂ]ro 0 to N/2-1
inclusive, NG$ thelnumberesfcdartdidai’ orthe Ty hi¢ QﬁﬁltI-Q&nB‘&nf)?fbﬂl‘@’]Aarégé:ﬁtfor? ém%d
according to an aspect of the present invention is a method for receiviré? a bl[E(]ef(?rence signal scrambled
e

by a cycliciHift SBHUSACE Trbh at st bBRT ofiL {15155 Watdral faH5: FOF Gidate

4l to or greater than 2)
respective antenna ports, 10 including: transmitting setting}information indicagrgr%(a} r?ferengg shift
mi

amouht givér 3 atyelid sHirt el admedudld fo S SHER Y réfetehde Signal tra ed from a
reference antenna port among the L gntenna ports to a transmitter.apparatyus of the refe signal;
specifying %ﬁ%?‘né’tﬂtaof%mﬂﬁ%i{/@h t%atg %&éﬁé@%ﬁ‘n Pl%rgéqdeterm”%o gus el Mrianee o

uence used to scramble a reference signal

transmitted from each gntenna port based on the setting inf jon d in which a
cyclic shift%%&ﬁﬁ@c%lﬁ I%%_(t:eel cpr a seconﬁ QO%?%Q oﬁ&’%’ﬂ@%, t@lrgj ?&%E%%P@é‘ ?ﬁ_ﬁ?a

s‘associated with each antenna port for each of reference shift amount-

candidate groups having referanee shfh Mot fo Nk (s 20 e anratariaguah £0,e.0r greater
e

than 8); an %%:gi\%r?gn&e reference signal using the specified amount of shift, in which in the

correspondenge..an. gifsef patter, made R gkoffsplyalues pb aydlicsshithamount sandidaies] |
associated wit eac% antenna gort with respect to a reference shift amount candidate of reference shift
amouit X (X jg A fipturglapumher.from Orta Biiz-d inclygival is differentfigmhan affset first
correspondence which is a correspondence between each of the
plurality of antenna ports and the frequency resource when the
information relating to the-cyclic shift amount is X is different
from the second correspondence- which is a correspondence between
15 each of the plurality of antenna ports and the frequency resource
when the information relating to the cyclic shift amount is X+N/2
(where X is an integer from 0 to N/2-] inclusive, and N is the
number of candidates of the cyclic shift amount).
[0017] A transmission method according to an aspect of the
20 present invention is a transmission method for transmitting a
reference signal scrambled by a cyclic shift sequence from at least
some of L (L is a natural number equal to or greater than 2)
respective antenna ports, including: receiving setting information
indicating a reference shift amount given to a cyclic shift sequence
55  used to scramble a reference signal transmitted from a reference

antenna port among the L antenna ports; specifying an amount of
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pattern made up of offset values of cyclic shift amount candidates associated with each antenna port
with respect to a reference shift amount candidate of reference shift amount X+IN/2. [0020]A reception
method according to another aspect of the present invention includes: receiving a reference signal
mapped to 5 a frequency resource corresponding to each of a plurality of antenna ports determined
based on aliii$t cgiresporence ot icsebofitl corraspondlarcedthe retsremdel sighdlteingdenerated
using information relating to a cyclic shift amount; and measuring channel quality using the reference
signal, in whizhahe tfiah § mébresspbiienceaghiclh T5t8 &b fre Spoitddriceelet®Bert back ofitHeSplurality of
antenna ports and the frequency resource when the information relating to, the cyclic shift amount is X
is differentiRdmring SetbndtdricshORTEHRE WHEH:S d BoitdssdhderfcEddtvadit Baditt i plurality
of antenna ports and the frequency resource 15 when the information relating to the gyclic shift amount
is X+N/2 (WR&GIA 34 @A SaEGecHBRT O 16 N2 A3ARIANE Y ROSHE hirAb 8# cffr%&%?ecseof the
cyclic shift amount). Advantageous Effects of Invention 20[0021]Accordi éto the resenbi vention, it
is posziblests Ploditle s frarfshiittef APpaFARISPS raaivBEapparatscs t?gr? nidGisHMethdd %and a

reception method that improves flexibility of SRS resource allocation withqut increasing .an amount of
signaling fOf Hot a]tFoﬁ‘%feavgﬁblfbus’ﬂih%m%%ﬁfﬁzéosﬁéf%)rgsactrfﬁigﬁ% g?)aw?n‘b‘i SO G 1

' a diagram flystralinga siation In which 4 b3sic sRAUSpee it g callosNEed P31, sybol: FIG.
2isa dlag@r"ﬁ INSiE:} Ing an gxample ofa
which in the correspondence, an offset pattern made up of offset
values of cyclic shift amount candidates associated with each
10 antenné port with respect to a reference shift amount candidate of
reference shift amount X (X is a natural number from 0 to N/2-1
inclusive) is different from an offset pattern made up of offset
values 0% cyclic shift amount candidates associated with each
antenna port with respect to a reference shift amount candidate of
15 reference shift amount X+N/2.
[0018] A transmission method according to another aspect of the
present invention includes: mapping a reference signal generated
using information relating to a cyclic shift amount to a frequency
r-esource corresponding to each of a plurality of antenna ports
20 determined based on a first correspondence or a second
correspondence; and transmitting the reference signal mapped. to
the frequency resource corresponding to each of the plurality of
antenna ports, in which the first correspondence which is a
correspondence between each of the plurality of antenna ports and
25 the frequency resource when the information relating to the cyclic

shift amount is X is different from the second correspondence

10



5 correspondence table in which with regard to eight cyclic shift amount candidates for an antenna port
with identification number 0, four antenna port identification numbers are associated with cyclic shift
amounts corresponding to the respective antenna port identification numbers; 10FIG. 3 is a principal
configuration diagram of a base station according to Embodiment 1 of the present invention; FIG.
4 is a princigal epnfiguration diqgean of adarminal @oceordity ¢d Embadinterit 1yobthe ptesent
invention; FIG. 5 is a block diagram illustrating a configuration of the 15base station according to
Embodimemb ttef thedptéserfringemtiony RIS @lisca bioble diadram ililstmatirigancenfigliration of the
terminal according to Embodiment 1 of the present invention; FIG. 7 is a diagram illustrating a
code resouitce settihierulb ithbleracsording t8 EMBbAIMERIE of the it et iAdeitione 20AG 08 is a
diagram illustrating a code resource setting rule table according to Embodiment 2 of the present
invention; MN& 9 is adiagiars 1IDstAtAyanterBEGIeite ft@ddbhes of 1B i id & digrhm
illustrating an effect of using the code resource setting rule table in FIG. 8; 25FIG. 11 is a diagram
illustrating afgtHérieode resource setting rule table according to Embodiment 2 of the present

[0019] VA rec.eption‘method according to an aspect of the present
invention is a method for receiving a reference signal scrambled by
a cyclic shift sequence from at least some of L (L is a natural
number equal to or greater thén 2) respective antenna ports,
10 including: transmitting setting information indicating a reference
shift amount given to a cyclic shift sequence used to scramble a
reference signal transmitted from a reference antenna port among
the I antenna ports to a transmitter apparatus of the reference
signal; specifying an amount of shift given to a cyclic shift
15 sequence used to scramble a reference signal transmitted from each
antenna port based on the setting information and a correspondence
in which a cyclic shift amount candidate is associated with each
antenna port for each of reference shift amount candidate groups
having reference shift amounts 0 to N-1 (N is an even number equal
20 to or greater than 8); and receiving the reference signal using the
specified amount of shift, in which in the correspondence, an offset
pattern made up of offset values of cyclic shift amount candidates
associated with ecach antenna port with respect to a reference shift
amount candidate of reference shift amount X (X is a natural
55 number from 0 to N/2-1 inclusive) is different from an offset

pattern made up of offset values of cyclic shift amount candidates
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invention; FIG. 12 is a diagram illustrating a code resource setting rule table according to
Embodiment 3 of the present invention; FIG. 13 is a diagram illustrating another code resource
5setting rule table according to Embodiment 3 of the present invention; FIG. 14 is a diagram
illustrating a code resource setting rule table according to Embodiment 4 of the present invention; FIG.
15 is a diagrama dlustrdting: shcase: Wwhene anneffget rtOpaltérmr applied to02-amehneepart trdnisihission is
assumed to be "0, .4"; FIG. 16 is a diagram illustrating a code resource setting rule table according to
Embodiments ofithe prebeht inverdtionf #1647 isha Biagramuildsi¥atitg 4 code resource setting rule
15table according to Embodiment 6 of the present invention; FIG. 18 is a diagram illustrating a code

resource sE@hgOrlile tAblecasttding to ERisstimeat7 éf tige presepvilventien PrIG. ©ofisth fliagram
illustrating a problem with the o i
present invention includes: receiving a reference signal mapped to

5 a frequency resource corresponding to each of a plurality of
antenna.ports determined based on a first correspondence or a
second correspondence, the reference signal being generated using
information relating to a cyclic shift amount; and measuring
channel quality using the reference signal, in which the first

10 correspondence which is a correspondence Eetween each of the
plurality of antenna ports and the frequency resource when the
information relating to the cyclic shift amount is X is different
from thé second correspondence which is a correspondence between
cach of the plurality of antenna ports and the frequency resource

15 when the information relating to the cyclic shift amount is X+N/2
(where X is an integer from 0 to N/2-1 inclusive, and N is the

number of candidates of the cyclic shift amount).

Advantageous Effects of Invention

20 [0021] According to the present invention, it is possible to
provide a transmitter apparatus, a receiver apparatus, a
transmission method, and a reception method that improves
flexibility of SRS resource allocation without increasing an amount
of signaling for notification of a cyclic shift amount.

25

Brief Description of Drawings

12



conventional correspondence table shown in FIG. 2; 20FIG. 20 is a diagram illustrating a code
frequency resource setting rule table according to Embodiment 8 of the present invention; and

FIG. 21 is a diagram illustrating another code frequency resource setting rule table according to
Embodiment 8 of the 25present invention. Description of Embodiments [0023]Hereinafter,
embodimepid) 8f2the present invention will be described in detail with reference to the accompanying
drawings. In addition, in the embodiments, the same constituent elements are 5given the same
reference numeral§ J4hd repeatedidasariptiohl theredfnill e shhited oooda]Ehisdditrtsl JOoverview
of communication system] A communication system according to Embodiment 1 of the 10 present
invention inelaties basksstatiohi 18! ansheftsidabP20@. BabesstatidAL00 is an LTE-A base station, and
terminal 200 is an LTE-A terminal. Furthermore, terminal 200 transmits a reference signal scrambled

by a cyclic shift sedUéfice 8btaified by dbpifiRg™A cytlitstiftt Ahasi'se fUehePdm &t ledt some of
L (L is a 15 natural number equal to or greater than 2) antenna ports. Base stationj_oo tlﬁalrr:freceives

the refererfe@TdighRPSIERBRABY Kcydlic ¥hiftcdeqtidhle BhEAngd BY dpsitihga &yific SHift to a basic

sequence from at least some of L (L is a natural number equal ta or greater than 2) antenna ports.
a amount cann?{gates Igor an antenna port azlth 186%11 [ication _um%er GO,

four antenna port identification numbers are associated with cyclic
shift amounts corresponding. to the respective antenna port
idehtification numbers;
10 F.IG. 3 .is a principal configuration diagram of a base station
according to Embodiment 1 of the present invention;
FIG. 4 is a principal configuration diagram of a terminal
according to Embodiment 1 of the present invention;
FIG. 5 is a block diagram illustrating a configuration of the
15  base station according to Embodiment 1 of the present invention;
FIG. 6 is a block diagram illustrating a configuration of the
terminal according to Embodiment 1 of the present invention;
FIG. 7 is a diagram illustrating a code resource setting rule
table according to Embodiment 1 of the present invention;
20 FIG. 8 is a diagram illustrating a code r‘esource setting rule
table according to Embodiment 2 of the present invention;
FIG. 9 is a diagram illustrating inter-sequence interference;
FIG. 10 is a diagram illustrating an effect of using the code
resource setting rule table in FIG. 8;
25 FIG. 11 is a diagram illustrating another code resource

setting rule table according to Embodiment 2 of the present
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20[0025]FIG. 3 is a principal configuration diagram of base station 100 according to Embodiment 1 of
the present invention. In base station 100, setting section 101 generates setting information relating to
a reference shift amount given to a cyclic shift sequence used to scramble a reference signal
transmitted from a reference 25antenna port among L (L is a natural number equal to or greater than
2) antenng RS e generated setting information is transmitted to terminal 200 via transmission
processing section 104. Furthermore, reception processing section 108 specifies an actual shift
amount given to a gyclic shift serqudence waed tbusansambler aareferéace: signakttansmitter frdm each
antenna port and receives 5 the reference signal using the specified actual shift amount based on a
correspondende inaxhich i gyclic Emifbam ount waddidatelis assosiaadiwitte saohrgntenna port and
setting information for each of reference shift amount candidate groups having shift amounts 0 to N-1
(N is an even numbdrGequi toisr grealtr thiamg) thi ot 10tieferende shiftramowit canstakech the
above-described correspondence, an offset pattern made up of offset values of cyclic shift amount
candidatessassoeintedhith edehcanemiar for svithoredpadt eslareferende sHift Sifount eafditiate of
shift amount X (X is a natural number from 0 to N/2-1 inclusive) is different from an 15 offset pattern
made up ofdffgéttvakies of cyclic shift amount candidates associated with each antenna port with
respect to a reference shift amount candidate of X+N12. [0026]FIG. 4 is a principal configuration

diagram of terminaF260 dctdrdifg i ERBdIME T S BreehE inseitibim 2Btersingl Boo,

reception processing section 203 receilbvii settin énfo tion relating to a reference shift amount
O,

given to a EFOIE shFE SGidricd el o HahTH rggﬁgﬁcé’ E%%%P?rdﬁsmﬁéboﬁém a reference

antenna port among ét?f L %ntenna p8r.t§,. 'gganqs ifﬁigprg?ngrol %ecéiggezog ﬁ%?cifi%% an ,{ai%tugl shift
amount given to a 28 yclic shift feqlishebiled to scratbit?a fetéithte Sigraltrdnsmitted from each
antenna port b{:\sed ona cori{r:-:-gsse dence in 16 Wh'%aancsynq&c shift amog%g%’ug@%ﬂ |s.a8 ociated

. 3 ~Ant oIl 5 U
with ‘each fnzfén%%np%ﬁpaéﬁg tlﬁa information for éach of reference shift amount candi ate groups

having shifhar_nounts 0 to N-1 (N is an even number equal to or greater than 8) that a reference shift

FIG. 16 is a diagram illustrating a code resource setting rule
table according to Embodiment 5 of the present invention;
FIG. 17 is a diagram illustrating a code resource setting rule

15 table according to Embodiment 6 of the present invention;

FIG. 18 is a diagram illustrating a code resource setting rule
table according to Embodiment 7 of the present invention;

FIG. 19 is a diagram illustrating a problem with the
conventional correspondence table shown in FIG. 2;

20 FIG. 20 is a diagram illustrating a code frequency resource
setting rule table according to Embodiment 8 of the present
invention; and

FIG. 21 is a diagram illustrating another code frequency
resource setting rule table according to Embodiment 8 of the

25 present invention.



5 amount can take. In the above-described correspondence, an offset pattern made up of offset values
of cyclic shift amount candidates associated with each antenna port with respect to a reference shift
amount candidate of shift amount X (X is a natural number from 0 to N/2-1 inclusive) is different from
an offset 10 pattern made up of offset values of cyclic shift amount candidates associated with each
antenna pautewith irespect 4@ &refeseniaa shiff amount candidate of X-i-N/2. Transmission signal
forming section 207 then maps a reference signal multiplied by the cyclic shift sequence formed based
on the spegified aftuallshiét ambunt, 50027 [[Genfigursiioh of paseestationvt@0ion wFIGbE is a block
diagram illustrating a configuration of base station 100 according to Embodiment | of the present
invention. kheflG.i6 colase station 1L00iitlcludds setting doctidre 108 ceodipgmyodigation weotens 102 and
103, transmission processing 20 section 104, transmitting section 105, antenna 106, receiving section
107, receplivnaptdctissingi settion clod abiaeetivirid Settibhel 09 tiid reeaivifdequantsnié&suring
section 110. [0028] Setting section 101 generates "candidate resources setting information” for setting
a "carfdidats Fexdurdee ofsgeing Target P5eermmarPotathis chdidafPedbiifce 4 8TESRLRB to which
setting target terminal 200 can map an SRS.The candidate resource setting information can be
divided intdhﬁrﬁ“e?’ffe&’déhé%ﬁré’s%‘dF&@ébttinginformation"and"coderesourcesetting information."The
time/frequency resource setting information includes a leading subframe and a leading frequency band
at which 5d¢ét r?g‘ﬂ't]argétgt@rhﬁﬁjéllﬁﬁﬁgtégts to set a candidate resource and a frequency bandwidth or

the like available to %ettinqrtar‘%et tterminal 200.Furthermore, the fode resource setting information
includes [Overview of communication sysStem

A communication system according to Embodiment 1 of the

10 present invention includes base station 100 and terminal 200.
Base station 100 is an LTE-A base station, and terminal 200 is an
LTE-A terminal. Furthermore, terminal 200 transmits a reference
signal scrambled by a cyclic shift sequence obtained by applying a
cyclic shift to a basic sequence from at least some of L (L is a

15 natural number equal to or greater than 2) antenna ports. Base
station 100 then receives the reference signal scrambled by a cyclic
shift sequence obtained by applying a cyclic shift to a basic
sequence from at least some of L (L is a natural number equal to or
greater than 2) antenna ports.

20 [0025] FIG. 3 is a principal configuration diagram of base station
100 according to Embodiment 1 of the present invention. In base
station 100, setting section 101 generates setting information
relating to a reference shift amount given to a cyclic shift sequence
used to scramble a reference signal transmitted from a reference

25 antenna port among L (L is a natural number equal to or greater

than 2) antenna ports. The generated setting information 1is

15



-information relating to a cyclic shift amount" or the like.Here, the "information relating to a cyclic shift
amount" is information 10 relating to a shift amount of a cyclic shift sequence used for SRSs
transmitted from a reference antenna port which serves as a reference. Here, particularly, a cyclic shift
amount regarding an antenna port whose antenna port identification information is zero is used as the
"informatiorn selatinig te & cycticrshifb amdit.v 15 (G2 Miken dhe SRS dhat settieg targettérinal 200
is instructed to transmit is a DA-SRS in particular, setting section 101 generates trigger information for
instructing Bernminat 200 to, start ¢rarismissioreefsa D SRS Wher the SRScis ack-SRSa ifoerhation
relating to a trigger to start transmission of a P-SRS is

20includedih fbterampla tings/freguehcyrastutcesetiing infombatior: [0030]Asdéscriad lbdve, the
candidate resource setting information generated by setting section 101 is transmitted as
settinginfofrmbtibhiosettingardefErmidaioodial29d8dingrRoddatiBA $eBidh 102d trefhSRiiESidDN
processing section 104, and transmitting section 105.Furthermore, the trigger 18 information is
likewiSe trafismittdd 16 B6RinY etgbt terfimal 2OoSRg %bﬁﬁﬁ&/n%aaw%&iowffaﬂﬂ 292 trBAsHission

processing section 104, and transmitting section 105. Furthermare, the setting infofr%n tion and the
trigger infofafiolf aFé SIS dstHhi&d 18 sPebbptioft pfacedding SECiGOS" fos3 1§@dﬁio‘rﬁ setting

section 101 generates allocation . . .
asgsoc{ated w{:t each antenna port and setting information for each

of reference shift amount candidate groups having shift amounts 0
to N-1 (N is an even number equal to or greater than 8) that a
10 reference shift amount éan take. In the above-described
correspondence, an offset pattern made up of offset values of cyclic-
shift amount candidates associated with each antenna port with
respect to a reference shift amount candidate of shift amount X (X
is a natural number from 0 to N/2-1 inclusive) is different from an
15 offset pattern made up of offset values of cyclic shift amount
candidates associated with each antenna port with respect to a
reference shift amount candidate of X+N/2.
[0026] FIG. 4 is a principal configuration diagram of terminal
200 according to Embodiment 1 of the present invention. In
2¢ terminal 200, reception processing section 203 receives setting
information relating to a reference shift amount given to a cyclic
shift sequence used to scramble a reference signal transmitted from
a reference antenna port among the 1. antenna ports. Transmission
control section 206 specifies an actual shift amount given to a
25 cyclic shift sequence used to scramble a rteference signal

transmitted from each antenna port based on a correspondence in
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control information which includes resource (RB) allocation information and MCS information regarding
one or a plurality of transport blocks (TB).The allocation control information is 10constituted by
allocation control information regarding an uplink resource (for example, PUSCH (Physical Uplink
Shared Channel)) for allocating uplink data, and allocation control information regarding a downlink
resource (fohéxamplecPDBCH(PHtsicah Dowhlisle 8larkstt Channel) foriallechting ébwaksik data.In
15addition, the allocation control information regarding the uplink resource is outputted to
coding/moglulatiomseativh 402 ahd recttich Préeassint section £08 and thelsilsaatisnséditrol
information regarding the downlink resource is outputted to coding/modulation section 102 and
transmissiemproodssing edadn 20104p odsPyiHREe, Ehabtifie oA BFhE deting ihfdihatiorf i sent
from base station 100 to terminal 200 as high-order layer information (that is, through RRC
signaling).©nethe BthEmtdnc @HAtifiatiBh of FiSeé Bi6cAGR cohtrdlifformatiohtAnd fife Siber

25information is sent from base station 100 to terminal 200 usjng PDCCH (Ph\ési al Downlink Control
Chanfiel). HTHRREFWdTaE take. In the above-described correspdOndence, an

offset pattern made up of offset values of cyclic shift amount
candidates associated with each antenna port with respect to a
reference shift amount candidate of shift amount X (X is a natural
number from 0 to N/2-1 inclusive) is different from an offset
10 pattern made up of offset values of cyclic shift amount candidates
associated with each antenna port with respect to a reference shift
amount candidate of X+N/2. Transmission signal forming section
207 then maps a referencé signal multiplied by the cyclic shift
sequence formed based on the specified actual shift amount.
15 [0027] {Configuration of base station 100}
FIG. 5 is a block diagram illustrating a configuration of base
station 100 according to Embodiment 1 of the present invention.
In FIG. 5, base station 100 includes setting section 101,
coding/modulation sections 102 and 103, transmission processing
20 section 104, transmitting section 105, antenna 106, receiving
section 107, reception processing section 108, data receiving
section 109, and receiving quality measuring section 110.
[0028] Setting section 101 generates “candidate resources setting
information” for setting a “candidate resource” of setting target
25 terminal 200. This candidate resource is a resource to which

setting target terminal 200 can map an SRS, The candidate



while the settingormat on has a relatively long notification interval (that is, the notification is performed
at a relatively long interval), the allocation control information and the trigger information have a short
notification interval (that is, the notification is performed at a short interval). [0033] Coding/modulation
section 102 codes and modulates the setting information, the trigger information, and the allocation
control infaresatiare eecaivechfgorimdettimpsection 401 pand outputd the iebtiiiedernodudationcsignal to
transmission processing section 10104. [0034]Coding/modulation section 103 codes and modulates
an input datassignak and oiitpugs thendlotaimet! Afodulation sighaltd ransfissids procedsing Section
104. [0035]Transmission processing section 104 maps the modulation 15 signals received from
coding/motiufation sdstibn’ 102Tdne codiry/fieaWaRsY saioh ToE oSS FeEbarcEhaIfdad By the
downlink resource allocation information received from setting section 101, thereby forming a
transmissioh Sign s Hele a6 Bigaga et &1 theé rAndnliRabIT GoFes ST OEDWMIT A4l Wik 9B
modulation signals are mapped to a resource indicated by the downlink resource aIIocatiogeinformation

received froft SétnbPdEion o | BAd thEfSHAEFIHD & timd FATHOIA hrob R U hverSe fast

Fourier transform (IFFT) progcess, and haye CP. (Cyclic Prefix) added thereto, thereby forming an
OFDM sighar DBUs6THENCRIING SEaf 165 beoE bbb BOC et p ooV,

digital-anal 58 iD/A cor%\(grsion, and H‘lé—:‘ I(%éc? on etshg &Eanesg‘(ifﬁiﬂ? sigélgl ;eceiv.ed fr{)p[rg‘f Hla@ggnission
processingf ettion 104, %for%ﬁ%mltts a fesultant S|gnacl Via antenna 106. fBGéIZTISeceivmg section 107

performs wigless processes (dqun-conversion, apalg-flaig) (Aip)-eeveonand tha lie) Son a
wireless Sighal received via antenn 106, an outputs the

the “information relating to a cyclic shift amount” is information
10 relating to a shrift amount of a cyclic shift sequence used for SRSs
transmitted from a reference antenna port which serves as a
reference. Here, particularly, a cyclic shift amount regarding an
antenﬁa port whose antenna port identification information is zero
is used as the “information relating to a cycli:c ‘s'ﬁ.if‘t amount.”
15 [0029] When the SRS that setting target terminal 200 1is
instructed to transmit is a DA-SRS in particular, setting section
101 generates trigger information for imstructing terminal 200 to
start transmission of a DA-SRS. When the SRS is a P-SRS,
information relating to a trigger to start transmission of a P-SRS 1s
20 included in, for example, time/frequency resource setting
information.
[0030] As described above, the candidate resource setting
information generated by setting section 101 is transmitted as
setting information to setting target terminal 200  via
25 coding/modulation section 102, fransmission processing section

104, and transmitting section 105, Furthermore, the trigger
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obtained received signal to reception processing section 108. [0038]Reception processing section 108
specifies a resource to which the uplink data signal and ACK/NACK information are mapped based on
the uplink resource allocation information 10received from setting section 101, and extracts a signal
component mapped to the specified resource from the received signal. [0039]In addition, reception
processing séctianl08specifislsearresourcertomhichdhecSR Stis mapipewd based o thel sétlifig
information and the trigger information received from setting 15section 101. [0040]To be more specific,
reception processitig géstiod W08t specifiest actimbffibqtieniey resoured DIWIGCh 1HeSRS IS fapped
based on the "time/frequency resource setting information” and the trigger information.Furthermore,
reception prodessimysettions20108 specifes Bododd Pesourcd tr ithicitRé SR$NE mappdd &hat s,
cyclic shift amount of a cyclic shift sequence used to transmit the SRS) based on the "code resource
setting infomfationadna the2eddel Fesotirée Sekting ilie Takld © Tooa1iRetkiftioR Precedsiflg section 108
then generates a 25plurality of cyclic shift sequences (that is, cyclic shift sequence

'~

5 reception processing section 108
[0031} In addition, setting section 101 generates allocation
control information which includes resource (RB) allocation
information and MCS information regarding one or a plurality of
transport.blocks (TB). The allocation control information 1is
10 constituted 5y allocation control information regarding an uplink
resource (for example, PUSCH (Physical Uplink Shared Channel))
for allocating uplink data, and allocation control information
regarding a downlink resource (for example, PDSCH (Physical
Downlink Shared Channel)) for allocating downlink data. In
15 addition, the allocation control information regarding the uplink
resource is outputted to coding/modulation section 102 and
reception processing section 108, and the allocation control
information regarding the downlink resource is outputted to
coding/modulation section 102 and transmission processing section
20 104,
f0032] Here, a notification of the setting information is sent from
base station 100 to terminal 200 as high-order layer information
(that is, through RRC signaling). On the other hand, a
notification of the allocation control information and the trigger
25 information is sent from base station 100 to terminal 200 using

PDCCH (Physical Downlink Control Channel). In other words,
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set) corresponding to the plurality of specified cyclic shift amounts. Reception processing section 108
then extracts a signal component mapped to the specified time/frequency resource from the received
signal and demultiplexes the plurality of code-multiplexed SRSs using the generated cyclic shift
sequence set. [0042]Here, in a case where the received signal is a spatially multiplexed signal (that is,
transmittedviising & pturakitit of gode fvords: (Cavs) )i receaptivalprdcesking eaciondliogigertivltiplexes the
received signal for each CW. In addition, in a case where the received signal is an OFDM signal,
reception processig($éetionsi ot 1esntednEferisthe e @MEPsipTal inlo & ke Horsan SRih&l by
performing an IDFT (Inverse Discrete Fourier Transform) process on the extracted signal component.
[0043] The uptink @lata sidirval andaRe ACK/NACK 59tbrmaHaH Brd&Bd By cditfon proé&ssing
section 108 in this way are 15outputted to data receiving section 109, and the SRS is outputted to
receiving qudiity TheHSRind Setdiorh110DRU44THRAA FecEilMY sddtiGH 185 dEEBALS e sighdl received
from reception processing section 108.Thereby, the uplink data and the ACK/NACK information are

obtairied. ZW@DQS]R@Q&VW%%%N MEdsafing § &F&nlfltﬁ i ures receiving quality of each
e AL U e e i S el [ e e A e o

setting information, the trigger information, and the allocation
contirol information received from setting section 101, and outputs
the obtained modulation signal to transmission processing section

10 104.
[0034] Coding/modulation section 103 codes and modulates an
input data signal, and outputs the obtained modulation signal to
transmission processing section 104.
[0035] Transmission processing section 104 maps the modulation

15 signals received from coding/modulation section 102 and
coding/modulation section 103 to a resource indicated by the
downlink resource allocation information received from setting
section 101, thereby forming a transmission signal. Here, in a
case where the transmission signal is an OFDM sighal, the

20 modulation signals are mapped to a resource indicated by the
downlink resource allocation information received from setting
section 101, are transformed into a time waveform through an
inverse fast Fourier transform (IFFT) process, and have CP (Cyclic
Prefix) added thereto, thereby forming an OFDM signal.

25 [0036] Transmitting section 105 performs wireless processes

{up-conversion, digital-analog (D/A) conversion, and the like) on

20



25candidate resource setting information and the transmission method setting information) is
preferably performed using high-order layer information in which a notification interval is long from the
viewpoint of signaling in a case where traffic circumstances do not vary in a cell of base station 100 or
average receiving quality is desired to be measured. In addition, a notification of a portion or 5 all of
these variauscoffiset mamoinisds peifarmadd as broadcehst informationsthersby furthecedioing a
notification amount. However, in a case where the setting information is required to be more
dynamically ohtinged ddpemdihg mrmisaffi¢ circumstalicey orithe dike) ia rotification b4 portion or all of
these offset amounts is 10preferably performed using PDCCH in which a notification interval is short.
[0047][Confiy0faTibn of ReemirializaD] secti FIG. &6/a HieaK didgramWiustistiy ardordigtiason of
terminal 200 according to Embodiment 1 of the present invention. 15Here, terminal 200 is an LIE-A
terminal. [OOUBJM ERG NG, a&fifial 206 ituddLatitdnha 202, FLBNATG SR BtoA B2t hscdpritn
processing section 203, reference signal generation section 204, data signal generation section 205,
transmiissiGHcohtrdli$8¢664 mqéas?ﬁiggibﬁeéign"a’l Formfihgbsedib Zéﬁ,cgnﬁ‘ffé’r%%itﬁhﬁ section

208 [0049]Receiving, section 20 p,erforrps wireless processes ) )
obtained received signal to reception processing section 108.

[0038] Reception processing section 108 specifies a resource to
which the uplink data signal and ACK/NACK informatiqn are
ma;ﬁped based on the wuplink resource allocation information
10 received from setting section 101, and extractis a signal component
mapped to the specified resource from the received signal.
{0039] In addition, reception processing section 108 specifies a
resource to which the SRS is mapped based on the setting
information and the trigger information received from setting
15 section 101,
[0040] To be more specific, reception processing section 108§
specifies a time/frequency resource to which the SRS is mapped
based on the “time/frequency resource setting information™ and the
trigger information. Furthermore, reception processing section
20 108 specifies a code resource to which the SRS is mapped (that 1s,
cyclic shift amount of a cyclic shift sequence used to transmit the
SRS) based on the “code resource setting information” and the
“code resource setting rule table.”
[0041] Reception processing section 108 then generates a
25 plurality of cyclic shift sequences (that is, cyclic shift sequence

set) corresponding to the plurality of specified cyclic shift amounts,
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(down-conversion, analog-digital (A/D) conversion, and the like) on a wireless signal received via
antenna 201, and outputs the obtained received signal to reception processing section 203.
25[0050]Reception processing section 203 extracts the setting information, the allocation control
information, the trigger information, and the data signal included in the received signal. Reception
processinglsectipn 208 putputs the setting inforind§ioth the alidcaton controhinfoernatipnamd the
trigger information to transmission control section 206. In addition, reception 5 processing section 203
performs amemoredetactibre process isritHerarirftsidata sigaar aht oufptms ATKNACK formation
corresponding to the error detection result to data signal generation section 205. [0051]When a
generationdhgtradtion dighanisiééphsfor 0 REMEATESTorP EoftPSl SeBbH 206 Tefdrerice Signal
generation section 204 generates a reference signal which is outputted to transmission signal forming
section 207 {00824 bats sRpEd teheritidhsadtidh Se3rRRes fhe ACK/NACK information and

transmission data, and codes and 15 modulates the ACK/NACK information and the transmission data
on theSbasikldtHrds iktGriRatioh raceRet FORFiansiisdibh eCIoWr%I §é§f?§np 206, 1h&RBY @l‘gﬁferating a

data signal. In a case of Non-MIMO. transmission, a data signal is generated using a single code word
(CW), and,%"a“&é’s% of ﬁ!/T‘II\S/II(g Bkhdhisdlons a G52 ﬁﬁlélié[ﬁgilnig Sgleln%raatea?l}lsﬁ%lt%o ?og %%ﬁ%rality of)

code words. In addition, in & case where the received signal js an ignal, data signaj. generation
section 205 &l Be‘ié??’n@fc‘ﬁ Feerﬁo%/%flpporcoe%g And. §r?slfl91{ 1&80@559%(%%]@% sr%ég%or?hc%ntrol
section 206 sets.a _c&mdidate eggurce, 23to @/%lch itg @W&tg{migﬁlj maps,thg SRS Jip.he mpre specific,

transmissidncontrolsection20 specifiesacandidate

received signal is an OFDM signal, reception processing section

10 108 transforms the received signal into a time domain signal by
performing an IDFT (Inverse Discrete Fourier Transform) process
on the extracted signal component.

{0043] The uplink data signal and the ACK/NACK information
extracted by reception processing section 108 in this way are

15 outputted to data receiving section 109, and the SRS is outputted to
receiving quality measuring section 110.

[0044] Data receiving section 109 decodes the signal received
from reéeption processing section 108. Thereby, the uplink data
and the'ACK/NACK information are obtained.

20 [0045] Receiving quality measuring section 110 measures
receiving quality of each frequency resource unit on the basis of
the SRS received from reception processing section 108, and
outputs receiving quality information.

[0046] 1In addition, a notification of the setting information (the

5 candidate resource setting information and the transmission method
setting information) is preferably performed using high-order layer
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time/frequency resource on the basis of the setting information (the timeresource setting information)
received from reception processing section 203.Furthermore, transmission control section 206
specifies a candidate code resource (that is, 5 cyclic shift amount of a cyclic shift sequence used to
transmit the SRS) based on the setting information (code resource setting information) received from

reception propessing sectian 203,90 the "gede esgures setingyla tatle fhenhe riager

information is received from reception processing section 203, 10 transmission control section 206

outputs infoemation;ielalipato a eyglic Sifamaunteha Cylic,3hift Sequanse USedde Wansmit the SRS

to transmission signal forming section 207. The candidate code resource set in terminal 200 will be

described in.getajl Jater. [9Q54]In, addition, iign theytrigger infosmationds recgived from: 15ieception
processing section 203, transmission control section 206 determines an "RS mapping resource" to

which the GRS;is-pragticallyiearred in ther gapdigatedimeiraguencyarasaiiee, OWpwts afasmation
(hereinafter, also referred to as "RS mapping resource information") regarding the determined RS

mapping 2Qrespdrcentostsansmission sigifakforming seationi 204 artd alse dutputsha gederation
instruction signal of a reference signal to reference signal generation section 204. [00551In addition,
transmissian tentialtsection A06rspacifiés & h &'dataadapping resourcet'ith svich thedataisignal is
mapped on the 25basis of the allocation control information received from reception processing
section 203] omtputsrinformations therdinafterh refertadnto as fdata mapping resgurice thfoentation”)
regarding the data mapping resource to transmission signal forming section 207, and also outputs the
MCS information idgludediimahly akdoatien ¢oftrokinfdrmationtd takhl Sightt gemertaina Sectivn 205.
5[0056]Transmission signal forming section 207 maps the SRS received from reference signal
generationtdettiol 202 e RSaheppidg fesourbindidatel B/ithe RS MApiigaiRtevTEtohs
Transmission signal forming section 207 then ?é)rgllies a cyclic shift corresponding to information
regatding thecydie BhiftmmbanterretEivgd b trdhsiiskheoftdP stk DoB td'aTEtdrence
sequence, thereby generates a cyclic shift sequence set, and multiplies the SRS mapped to the RS
mapping réSodfcdBy the cyclic shift sequence set. The SRSs multiplied by the plurality of respective
lic shif ituting th lic shift . '
cyeles It[Sgglzlge]riceS{%)Q%tl %nggga}tieo%y%lftsegtmnal 200
FIG. 6 is a block diagram illustrating a configuration of
terminal 200 according to Embodiment 1 of the present invention.
15 Here, terminal 200 is an LTE-A terminal.
[0048] In FIG. 6, terminal 200 includes antenna 201, receiving
section 202, reception processing section 203, reference signal
generation section 204, data signal generation section 2053,
transmission control section 206, transmission signal forming
20 section 207, and transmitting section 208
(0049} Receiving section 202 performs wireless processes
(down-conversion, analog-digital (A/D) conversion, and the like)
on a wireless signal received via antenna 201, and outputs the
obtained received signal to reception processing section 203.

25 [0050] Reception processing section 203 extracts the setting

information, the allocation control information, the ftrigger
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15sequence set are transmitted from the corresponding antenna ports. The plurality of SRSs are
code-multiplexed in this way. [0057]In addition, transmission signal forming section 207 maps the data
signal received from data signal generation section 205 to a data mapping resource indicated by the
data mapping resource 20 information. In this way, a transmission signal is formed. In addition, in a

case of NopyMIMQ transmission: pedatasighal of Pnencadeiward is aliecateddovenk layenaand, in a
case of MIMO transmission, a data signal of two (or a plurality of) code words is allocated to a plurality

of layers. @E@@btlm%cg§§ wheserthes2hbiranganigsborosigpaltis ah OEDMi signah firamsmission signal
forming section 207 performs a DF F (Discrete Fourier Transform) process on the data signal which is
then mapped ta the datagnappingrelsdwherhn adiditon,a@E is dded ¢q thre fofmeth@angmission signal.
[0058] Transmitting section 208 performs wireless processes 5(up-conversion, digital-analog (D/A)
conversion; aAdthis ikeyon therttansmissioni signalZértned by lmnshﬁﬁslblrﬂﬁgnaT%?rﬁﬂﬁgoééctlon
207, and transmits a resultant signal via antenna 201. [0059][Operations of base station 100 and
terminal 2¢QbOperatianssetbase statforp tOBoamd teAninaiZ00 RAVIHE iReé! process on the

extracted data signal, and outputs ACK/NACK information
corresponding to the error detection result to data signal
generation section 205.
[0051] When a generation instruction signal is received from
10 transmission cohtrol section 206, reference signal generation
section 204 generates a reference signal which is outputted fo
transmission signal forming section 207.
[0052] Data signal generation section 205 receives the
ACK/NACK information and transmission data, and codes and
15  modulates the ACK/NACK information and the transmission data
on the basis of MCS information received from transmission
control section 206, thereby generating a data signal. In a case of
Non-MIMO transmission, a data signal is generated using a single
code word (CW), and, in a case of MIMO transmission, a data
20 signal is generated using two (or a plurality of) code words. In
addition, in a case where the received signal is an OFDM signal,
data signal generation section 205 also performs a CP removal
process and an FFT process.
[00531} Transmission control section 206 sets a candidate resource
55 to which its own terminal maps the SRS. To be more specific,

transmission control section 206 specifies a candidate
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10 gbove-described configurations will be described. Here, particularly, a candidate code resource
setting process for setting target terminal 200, a transmission process of an SRS using the candidate
code resource by terminal 200, and a reception process of the SRS transmitted from terminal 200 by
base station 100 will be 15described.Furthermore, particularly, a case will be described where terminal

200 transpyifs é??»éq'ﬁ%% pre%tﬁ@ee ROItsIRY Touk Antenna pasts [00SGlsGandidatercodeaesource
setting process for setting farget terminal 200> 20Setting section 101 generates candidate code

resource %?}H@Qﬂ?é‘%{ﬁ@@? ff)fré%%iﬁgcaeca&dﬂ@ﬁt@gZOdenrﬁS@ufaeif@ﬂ$etthrrg:ta'rgetdterrﬁirmah200. To
be more specific, setting section 101 generates information relating to a shift amount of a cyclic shift

sequenceg&eé_ipfgroafp ) gr@mmigtecgtf@m she refepence Fhanteanm pok of settingrtasgedterminal
_200.I_—|_ere,_ pa_rtlcularly_, the cycllc_shift amount regarding an antenna port whose antenna port
identificatiop dnfymatiart is aermis uspd aifinformatiem dékiting to ¢l cyelimshiftanbliat. [0061]The
candidate code resource setting information generated in this way is transmitted to terminal 200.
5[0062]<SR& transhissiompeanesstising ganiidateidodecgusuree by edniinal Zgpsmit the
SRS) based on the setting information (code resource setting
information) received from reception processing section 203 and
the “code resource setting rule table.” When the trigger
information is received from reception processing section 203,
10 transmission control section 206 ountputs information relating to a
cyclic shift amount of a cyclic shift sequence used to transmit the
SRS to transmission signal forming section 207. The candidate
code resource set in terminal 200 will be described in detail later.
[0054] 1In addition, when the trigger information is received from
15 reception processing section 203, transmission control section 206
determines an “RS mapping resource” to which the SRS 1S
practically mapped in the candidate time/frequency resource,
outputs information (hereinafter, also referred to as “RS mapping
resource information”) regarding the determined RS mapping
5 resource to transmission signal forming section 207, and also
outputs a generation instruction signal of a reference signal fo
reference signal generation section 204.
[0055] In addition, transmission control section 206 specifies a
“data mapping resource” to which the data signal is mapped on the
55  basis of the allocation control information received from reception

processing section 203, outputs information (hereinafter, referred
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Transmission control section 206 sets a candidate code resource to which its own terminal maps the
SRS. To be more specific, transmission control section 206 specifies a candidate 10 code resource
(that is, cyclic shift amount of a cyclic shift sequence used to transmit the SRS) based on the code
resource setting information received from reception processing section 203 and a code resource

setting rule table. W&’g@%‘%a@;% iagram, jiustrating,a,6ode §souree setting d5uue tabla according
|

to Embodient 1 of the present invéntion. In the code resource setting rule table, for each of a plurality

of cyclic S%faggﬂvgt cangdidatesQf the, iefarensecantenpa.port ofow antenna: poxt identifieation
SOC

numbers are ated with cyclic shift amounts corresponding to the respective antenna port

identificatign 2Paumbers.- The nuamier of syslis shiff ameun sangidates is Bofcam OtocbAs:déscribed
above, the reference antenna port is an antenna port with identification number 0.In FIG. 7, basic

offset pattey Q.4 & & isarrlied tooyelic shifeamaunt eanditlates 0 fo 3 of the antenna port with
identification number 0, whereas an 25offset pattern different from the basic offset pattern is applied to

cyclicsshift@sunt candidatesi4 doomofdheraritefinampontgvithe identification mapert Thaiis, in
generalized expression, different offset patterns are applied to cyclic shift amount candidate X and
cyclic shift;arpesnt darfdisiate Dé-F4 of thecatennal pgre withaitierification mambef 0iPartisulBry, the
basic offset pattern is applied to cyclic shift amount candidate X.Here, X is
mapping resource indicated by the RS mapping information.
Transmission signal forming section 207 then applies a cyclic shift
corresponding to information regarding the cyclie shift amount
10 received from transmission control section 206 to a reference
sequence, thereby generates a cyclic shift sequence set, and
multiplies the SRS mapped to the RS mapping resource by the
cyclic shift sequence set. The SRSs multiplied by the plurality of
respective cyclic shift sequences constituting the cyclic shift
15 sequence set are transmitted from the corresponding antenna ports.
The plurality of SRSs are code-multiplexed in this way.
[0057] In addition, transmission signal forming section 207 maps
the data signal received from data signal generation section 205 to
a data mapping resource indicated by the data mapping resource
59 information. In this way, a transmission signal is formed. In
addition, in a case of Non-MIMO transmission, a data signal of one
code word is allocated to one layer, and, in a case of MIMO
transmission, a data signal of two (or a plurality of) code words 1s
allocated to a plurality of layers. Further, in a case where the
25 transmission signal is an OFDM signal, transmission signal

forming section 207 performs a DFT (Discrete Fourier Transform)
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an integer from_ 0 to_3 inclusive. [0064]In further generalized expression, when the number of the
plurality of cyclic shift amount candidates of the reference antenna port is assumed to be N (N is equal
to or .greater than 8 and power 100f 2), different offset patterns are applied to cyclic shift amount
candidate X and cyclic shift amount candidate X+N/2.Here, X is an integer from 0 to (N/2-1)

|bncIijg_iveID.]?All,t(c)a(r:naét'éveb_/fl X May B8 (X-Nighmoddhh {0065]The Hlexibitity pp SRS treséliee @fldeation can
e 15improved by using such a code resource setting rule table including a plurality of offset patterns.

ggg%eﬂm%g’,?y‘ ﬁgari{&%we regeuUreaisEttinghruled@ble betmbén bade sthfien f008d terminal
eforehand, base station 100 needs only to transmit information relating to the cyclic shift amount

cprres_poqqgligstglm‘g i%g{egegqp@e_ antenna port to terminal 200, and can thereby prevent the amount of
signaling from increasing. [0066]To be more specific, 2-antenna-port transmission allows all shift

amount pajsg 3} 14," "Trbdi st 81 ang "3 2t made Lplof weg E9eRe Shift Hiabtihts B GS&d Bind
4-antenqa-pqrt 25transmission allows both shift amount groups "0, 2, 4, 6" and."l, 3, 5, 7" made up of
four eycliq shittcamauwntsi onbe diseid Ahus disg (D/A) conversion, and the %iké) on P

the transmission signal formed by transmission signal ferming.
section 207, and transmits a resultant signal via antenna 201.
[0059] [Operations of base station 100 and terminal 200]
Operations of base station 100 and terminal 200 having the
10 above-described configurations will be described. Here,
particularly, a candidate code resource setting process for setting
target terminal 200, a transmission process of an SRS using the
candidate code resource by terminal 200, and a reception process of
the SRS transmitted from terminal 200 by base station 100 will be
15 described. Furthermore, particularly, a case will be described
where terminal 200 transmits SRSs using two antenna ports or four
antenna ports.
[0060] <Candidate code resource setting process for setting
target terminal 200>
20 Setting section 101 generates candidate code resource
setting information for setting a candidate code resource for
setting target terminal 200. To be more specific, setting section
101 generates information relating to a shift amount of a cyclic
shift sequence used for an SRS transmitted from the reference
-5 antenna port of setting target terminal 200. Here, particularly,

the cyclic shift amount regarding an antenna port whose antenna
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possible to secure the flexibility of SRS resource allocation equivalent to that when the
correspondence table shown in FIG. 2 is used. For example, when terminal 1 uses "0, 4" and terminal
2 uses "1," in the table in FIG. 2, terminal 3 has no choice but to 5select "3, 7" or "2, 6," whereas in the
table in FIG. 7, terminal 3 has choice to select "3,"2, 6" or "5, 6." [0067]Transmission signal forming

section 207 th?n ?QQH‘?? @ gxg{ic shift, %%rrrﬁgég%%qjlngité) ir%fg{@atfgn [elating.to the gyclic.shiftamount

. T 1
received frof trahSmission €ontrol section to the 10 reference sequence, and thereby generates a

cyclic shift]r.se ence |§ett%%d . ngipéieﬁlq@tsgig&@qplped to th_e RS m_apping resource by the cyclip shift
sequence set. he’SRSs multiplied by the plurality of respective cyclic shift sequences that constitute

the cyclic ]ﬂ;ﬂg §aquenes set.arg fransmitte.fram shererrespanding, F5antanna P ts:lothis avay, the
S

plurality o re code-multiplexed. [0068] <Reception process of SRS transmitted from terminal

200 by basg, sfajan.}+90>iResaption Riecesing:sestian 108 specifies a code resource 20 to which an
SRS is mapped (that is, cyclic shift amount of a cyclic shift sequence used to transmit the SRS) based

on the;"coge [rsoyircesefingrirdorinalion Aand e coderssourea satingtwle dablers ha feede
resource setting rule table" used here is the same as that used in terminal 200. 25[0069]Reception
processingpseqtianli@t gengoates a plurality of cyclic shift sequences (that is, a cyclic shift sequence

e Transmission control section 206 sets a candidate code
resource to which its own terminal maps the SRS. To be more
specific, transmission control section 206 specifies a candidate

106 code resource (that is, cyclic shift amount of a cyclic shift
sequence used to transmit the SRS) based on the code resource
;qetting information received from reception processing section 203
and a code resource sctting rule table.

[0063] FIG. 7 is a diagram illustrating a code resdurce sefting

15 rule table according to Embodiment 1 of the present invention. In
the code resource sectting rule table, for each of a plurality of
cyclic shift amount candidates of the reference antenna port, four
.a.ntenna port identification numbers are associated with cyclic shift
amounts corresponding to the respective antenna port identification

20 numbers. The number of cyclic shift amount candidates is 8 from
0 to 7. As described above, the reference antenna port is an
antenna port with identification number 0. In FIG. 7, basﬁc offset
pattern “0, 4, 2, 6”7 is applied to cyclic shift amount candidates 0 to
3 of the antenna port with identification number 0, whereas an

25 offset pattern different from the basic offset pattern is applied to

cyclic shift amount candidates 4 to 7 of the antenna port with

28



corresponding to the plurality of respective specified cyclic shift amounts. Reception processing
section 108 extracts a signal component mapped to the specified time/frequency resource from the
received signal and demultiplexes a plurality of 5code-multiplexed SRSs using the generated cyclic
shift sequence set. [0070] As described above, according to the present embodiment, in terminal 200,

reception Pﬁ%cf?éSﬂFQa%ﬁﬁtiP”@QiBe&EiV@.s setting,ipformation relatieg40ia saferenge shift @mount

given to a cyclic 10 shift sequence used to scramble a reference signal transmitted from a reference

antenna pQetaMAng L YHENNA POLts: ckransnaission gg1reliseeioncdas specifieiran aatualshift
amount given to the cyclic shift sequence used to scramble the reference signal transmitted from each

antenna pey hased @ thesgare tasiqurash ik5 seting fule tablel iwhictratcydia skifbamoumt candidate
is associated with each antenna port and the setting information, regarding each of reference shift
amount capgidate praups aving: shifo ameunid 6toN-1 (Ruistamelen nurmber bquattodf gréater than
8) that the reference shift amount can take. In the 20 above-described code resource setting rule
table,san offset paitern maglei ugd aboliset aludsidt cydlio shift amolint eamdidatedlassbcisited with each
antenna port with respect to a reference shift amount candidate having shift amount X (X is a natural
number fram Q ta &2+ fimelusive) ds Hiffexdntfiam-an offset pattern made 25up of offset values of
cyclic shift amount candidates associated with each antenna port with respect to a reference shift
amount cdrididaté haling v¢ N2 ITemsariediars dighaPfotfing BectiBf R0 R fortEalstIR fsHiFE sequence
based on the specified actual shift amount. [0071]In base station 100, setting section 101 generates
setting 5 infdrmadibryrelatingctbi & reTeférin eniR afdRAt GRER LS b EYEIESHift SREGeHREUEEY to
scramble a reference signal transmitted from a reference antenna port amon % (L is a natural number
r

 equal to orRrEhtes tASAPPEsketthd Bolts (Ttheé Y&t dtedSdtting ififorilalibA Ts frahBhied" B terminal

200 via transmission _processing section . , . .
10 of 2), different offset patterns are applied to cyelic shift amount

“candidate X and cyclic shift amount candidate X+N/2. Here, X is
an integer from 0 to (N/2-1) inclusive. Alternatively, X may be
(X-N/2) mod N.

[0065] The flexibility of SRS resource allocation can be
15 improved by using such a code resource setting rule table including
a plurality of offset patterns. Furthermore, by sharing the code
resource setting rule table between base station 100 and terminal
200 beforehand, base station 100 needs only to transmit
information relating to the cyclic shift amount corresponding to the
50 reference antenna port to terminal 200, and can thereby prevent the
amount of signaling from increasing.
[0066] To be more specific, 2-antenna-port iransmission allows
all shift amount pairs “0, 4,7 *1, 5.7 “2, 67 and “3, 7” made up of
two cyclic shift amounts to be wused and 4-antenna-port
55 transmission allows both shift amount groups “0, 2, 4, 67 and “1, 3,

5, 7" made up of four cyclic shift amounts to be used. Thus, it is
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10 104. Furthermore, reception processing section 108 specifies an actual shift amount given to a
cyclic shift sequence used to scramble a reference signal transmitted from each antenna port based
on the code resource setting rule table in which a cyclic shift amount candidate is associated with each
antenna port and setting 15 information for each of reference shift amount candidate groups having

shift amoynfs 0:ip N-1 (N is.an,ewen:pember eguial toyor greater than 8) thatdhe rdfierenceoshift amount
can take, and receives the reference signal using the specified actual shift amount. in the

above-desgiiped0ede resquree seitng ke dable; s20an effsat patiéen vhaderu profidfsefvasues of
cyclic shift amount candidates associated with each antenna port with respect to a reference shift
amount capgigate Haying: shifhamount Xe(X issamatuadl numbers frof 040 N1ZL1tinelsive) is different
from an offset pattern made up of offset values of cyclic shift amount 25candidates associated with
each antenra porti corraspoineling td @ refefdifde Shift ampinedaddidate BEXEREC F007(Embodiment
2) Embodiment 2 relates to a variation of the "code resource setting rule table." [0073]FIG. 8 is a
diagram illustrating'a cdde raséircebséting Sralestabile At oraitd EriBSHinfent 2 6t tRé brésent
invention. [0074] In FIG. 8, basic offset pattern "0, 4, 2, 6" is a 'Q!ie'd to cyclic shift amount candidates O
to 3 of an aatenrteopert withsidentificatio numBer ©, viereas &n offset pattern different from the basic
offset pattern is applied to cyclic shift amount candidates 10 4 tg 7 of Ibe antenna port,with
identificatiof M6mber B Th&RE Sifi §Enerahied HaFBsSIGh, ffdrdt oftde patfding R Bbplidd to cyclic
shift amount candidate X and cyclic shift amount candidate X+4 of the antenna pQqrt with i ?ntification

number 0. 4 prticit fhe BASRSGHRE pafterPis Agficd 16 %%Iicrgrgﬁ‘ttb%utn({ 15candidate X

whereas ofietpatie 0, 1. 2,30, 1,:2,.5, i tpeliec @ vl Sl PmOMIL st sk Hore,

10 reference sequence, and thereby generates a cyclic shift sequence
set and multiplies an SRS mapped to the RS mapping resource by
the cyclic shift sequence set. The SRSs multiplied by the
plurality of respective cyclic shift sequences that constitute the
cyclic shift sequence set are transmitted from the corresponding

15 antenna ports. In this way, the plurality of SRSs are
code-multipiexed.

[0068] <Reception process of SRS transmitted from terminal 200
by base station 100>
| Reception processing section 108 specifies a code resource

50 to which an SRS is mapped (that is, cyclic shift amount of a cyelic
shift sequence used to transmit the SRS) based on the “code
tesource setting information™ and the “code resource setting rule
table.” The “code resource setting rule table” used here is the
same as that used in terminal 200.

25 [0069] Reception processing section 108 generates a plurality of
cyeclic shift sequences (that is, a cyclic shift sequence set)
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[0075]That is, by using offset pattern "0, 1, 2, 3" or "0, -1, -2, " the four cyclic shift amounts that
constitute the cyclic shift 20amount set have continuous values. [0076]Furthermore, in FIG. 8,
regarding cyclic shift amount candidate X+4 to which an offset pattern other than the basic offset
pattern is applied, one of "0, 1, 2, 3" and "0, -1, -2, -3" is applied when X+4 is an even number, and the

other is anplied when Xotis 25an oddinumet, 10977When g plalivatiegioels 200 aper

0 15 wher€ inter-setuence inferference occurs increases depending on
differences in transmissien timing among terminals, Forexample; yhen.termipal 2Q0-1;uses|shift
amount gr(a)lf}bo"l(]fl S2 G%;Bndetgrmgmal %%0_2 usessgshift amount group "1, 5,53, 7,"if transmission

timing of tecrmli‘ﬁh%%‘?f? &%a@éﬁ%ﬁ’ i%erfﬁ%q'%sra%%#%edfecrﬁﬁ@ﬁ giygarte @ evalicshit saaugnce of all

cyclic shift amounts "0, 4, 2, 6" of terminal 200-1 (refer to FIG. 9). [0078]In contrast, as described

above, reggrding cyclig shiff 10 ameunt candidate X¢h ong pleQek 2, 3" angi@salit?, -3'0is applied
when X+4 is an even number, and the other is applied when X+4 is an odd number, and in this way

even when.fansmissian timing issshiftedy itiis pogsible tmkepucedthenimbesioffocatigns where
inter-sequence interference occurs. For example, when 15 terminal 200-1 uses shift amount group "4,
5, 6, 7" and ¢erminal 200-2 uses shift amount group "0, 1, 2, 3," even if transmission timing of terminal
-~200-2 is shifted, inter-sequence interference occurs at only one location of cyclic shift amount "4" of

terminal 2Q@-2 {tefer ta £IG: 46)i RODATA I fecomponehis of toshiftapmeurttgroup avel contimtious,
which antenna port should be associated with each component is not particularly limited. For example,

as shown imFLtGr i penel ifdhereyotip Shift gmountssised by thiewntdfia horewithSdentifidetion
number 1 and the antenna port with identification )
information relating to a reference shift amount given to a cyclic

10 shift sequence used to scramble a reference signal transmitted from
a reference antenna port among L antenna ports. Transmission
control section 206 specifies an actual shift amount given to the
cyclic shift sequence used to scramble the reference signal
transmitted from each antenna port based on the code resource

1..5 setting rﬁle table in which a cyclic shift amount candidate is
associated with each antenna port and the setting information,
regarding each of reference shift amount candidate groups having
shift amounts 0 to N-1 (N is an even number equal to or greater
than 8) that the reference shift amount can take. In ‘the

50 above-described code resource setting rule table, an offset pattern
made up of offset values of cyclic shift amount candidates
associated with each antenna port with respect to a reference shift
amount candidate having shift amount X (X is a natural number
from 0 to N/2-1 inclusive) is different from an offset pattern made

25 up of offset values of cyclic shift amount candidates associated

with each antenna port with respect to a reference shift amount
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25number 2 are discontinuous, there will be no problem if components of the shift amount group are
continuous.In this way, it is possible to create a code resource setting rule table with less bias in the
cyclic shift amount used for SRSs. [0080](Embodiment 3) Embodiment 3 relates to a variation of the
"code resource 5setting rule table.” [0081]FIG. 12 is a diagram illustrating a code resource setting rule

table according, tg Embaqdi t 3.0ft [ ion, :[008 badiment,3 as in.tk
other embSafﬁ%elr%[%}%lﬁ%eléer‘?]fn?ﬁfse *F“p]e/?rese?tflyls{g%llo&l[gg %Iisr%gg] %mﬁ@hﬁ a§ér&§fllg§ase of

and cyclic mf%

a9 :
amount 1 candlg;te 2M and cyclic shift amount candidate 2M+1, offset pattern "0, 1, 2, 3" or "0, -1, -2,

patterns are applied to cyclic shift amount 10candidate X and

cyclic shift oyt candigale Xyt of e i ot i dentiigaig nyhasOdprinatmaare, i

erent offs'gt patterns are applied to cyclic shift amount candidate 2M (M=0, 1, ...)
ount gandidate 2M+1. While a basic offset pattern is applied to one of cyclic shift

-3"is app|it961d@ﬂ]e otherdrefer {oFtGnld 0, setting section 101 generates setting

5

10

15

20

25

information relating to a reference shift amount given to a cyclic
shift sequence used to scramble a reference signal transmitted from
a reference antenna port among L (L is a natural number equal to or
greater than 2) antenna ports. The generated setting information
is transmitted to terminal 200 via transmission processing section
104. Furthermore, reception processing section 108 specifies an
actual shift amount given to a cyclic shift sequence used to
scramble a reference signal transmitted from each antenna port
based on the code resource setting rule table in which a cyclic shift
amount candidate is associated with each antenna pof‘t and setting
information for each of reference s;hift amount candidate groups
having shift amounts 0 to N-1 (N is an even number equal to or
greater than 8) that the reference shift amount can take, and
receives the reference signal using the specified actual shift
amount. In the above-described code resource setting rule table,
an offset pattern made up of offset values of cyclic shift amount
candidates associated with each antenna port with respect to a
reference shift amount candidate having shift amount X (X 1s a
natural number from 0 to N/2-1 inclusive) is different from an
offset pattern made up of offset values of cyclic shift amount
candidates associated with each antenna port corresponding to a

reference shift amount candidate of X+N/2.
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[0083]Here, in the code resource setting rule table shown in FIG. ~ when attention is focused on a
cyclic shift amount group to 20which an offset pattern other than the basic offset pattern is
applieq,thgcyclicshiftamountpairscorrespondingto identification numbers 0 and | used for 2-antenna
transmission are limited to "4, 3- "5, 6," "6, 5" and "7, 0" and no pair exists for cyclic shift amounts 1

and 2. That | lic shift amqunts 1 2 25cannot be allocated. [0084]In contrast, as shown in FIG
BT oidep BRA st ’ |

: 1m . .
12, while t Attém ?‘snapp led to one of cyclic shift amount candidate 2M and cyclic shift

amount candidate gl pffset BRI b 23" of o claidly applipgldo e @thaie apdi s thereby

possible to reduce as in the cyclic shift amount applied to the antenna 5 port with identification

numb_er 1. ST%F& olrgl%p?ggifse in FIG. 12, when attention is focused on the cyclic shift amount group
to which an offsetpattern other than the basic offset pattern is applied, the cyclic shift amount pairs

Cf?”esF’O”,%ﬁ!?@ﬁ%' entifigatign pumbersQandhl psed fon 2ranteanad@psmission ase $4184H ¢1, 0," "6,
7" and 10"3, 2" and the cyclic shift amount is more distributed, with less bias. [0085]Based on the code

resource sefting fylertable shawm in FGE &b FGnlshowsfateade reseurce settingiite table
obtained by applying different offset patterns to cyclic shift amount candidate 152M (M=0,1, ...) and

fgggc shift ggaerunt candidate2M+1ssan exanaple. Phat és.nn ‘codetresbure? setting plie tables other
cyclic shift amount candidates 0 to 3 of an antenna port with
identification number 0, whereas an offset pattern different from
the basic offset pattern is applied to cyclic shift amount candidates
10 4 to 7 of the antenna port with identification number 0.  That is, in
generalized expression, different offset patterns are applied to
cyclic shift amount candidate X and éyclic shift amount candidate
X+4 of the antenna port with identification number 0. In
particular, the basic offset pattern is applied to cyclic shift amount
15 candidate X, whereas offset pattern “0, 1, 2, 3”7 or “0, -1, -2, -37 18
applied to cyclic shift amount candidate X+4. Here, X is an
integer from 0 to 3 inclusive. |
[0075] That is, by using offset pattern “0, 1,2, 37 or “0, -1, -2,
~3.” the four cyclic shift amounts that constitute the cyclic shift
20 amount set have continuous values.
[0076] Furthermore, in FIG. 8, regarding cyclic shift amount
candidate X+4 to which an offset pattern other than the basic offset
pattern is applied, one of “0, 1, 2,3” and “0, -1, =2, =37 is applied
when X+4 is an even number, and the other is applied when X+4 is
25 an odd number.

[0077] When a plurality of terminals 200 transmit SRSs, the
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that in FIG. 1-_1 shown in the present specification, different offset patterns may be applied to cyclic shift
amount. candidate 2M (M=0,1, ...) and cyclic shift amount candidate 2M+1. 20[0086]Furthermore

When different offset patterns are applied to cyclic shift amount candidate 2M (M=0,1, ...) and cyc;Iic
shift amount candidate 2M+1, if there are two continuous cyclic offset amount candidates among cyclic

shift amoypy, gandidatgs qf thgrefarencerantennia pert whipheare asdodiatde withcoffsetpatterns
250ther than the basic offset pattern, offset pattern "0, 1, 2, 3" may be associated with one (for

example, ope with asmallerv@lue), and S feffsetpastein "G, 2t 548 s3'1 maytbm asgociated with the
ot.her (fqr exa_mple, one with a greater value). In FIG. 13, while offset pattern "0, 1, 2, 3" is associated
with cyclicighift amaunt 3106 the aatenna portivdth identificatior2fimbens soffsétipattemonniy, -2, 5-3"
is assoglated \_Nlth cyclic shift amount 4 of the antenna port with identification number 0. 0687’]Th’is
makes it pessible t@cause thecyalit shiftdmolRd be distribated intBthicased ®HP-port antenna
transmission and 4-port antenna transmission, thus preventing bias.As a result, 10the flexihility of SRS

resousce alocation cah be improvesli 0088} I(IEimlgodi@rfent@qI)minaEmBMﬁ%ntiﬁ refdtetHs'a variation
in the "code resource setting rule table.”

inter-sequence interference is given to a cyclic shift sequence of
all cyclic shift amounts “0, 4, 2, 6” of terminal 200-1 (refer to FIG.
9).

[0078] In contrast, as described above, regarding cyclic shift

10 amount candidate X+4, one of “0, 1, 2, 3”7 and “0, -1, -2, =37 is
applied when X+4 is an even number, and the other is applied when
X+4 is an odd number,' and in this way even when transmission
timing is shifted, it is possible to reduce the number of locations
whete inter-sequence interference occurs. For example, when

i5 terminal 200-1 uses shift amount group “4, 5. 6, 77 and terminal
200-2 uses shift amount group “0, 1, 2, 3,” even if transmission
timing of terminal 200-2 is shifted, inter-sequence interference
occurs at only one location of cyclic shift amount “47 of terminal
200-2 (refer to FIG. 10).

20 [0079] If components of a shift amount group are continuous,
which antenna port should be associated with each component is
not particularly limited. For example, as shown in FIG. 11, even
if the cyclic shift amounts used by the antenna port with
identification number 1 and the antenna port with identification

25 number 2 are diécontinuous, there will be no prob]e.m if

components of the shift amount group are continuous. In this way,
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[0089]FIG. 14 is a diagram illustrating a code resource setting 15rule table according to Embodiment 4
of the present invention. 100901 In FIG. 14, while basic offset pattern "0, 4, 2, 6" is applied to cyclic
shift amount candidates 0 to 3 of an antenna port with identification number 0, an offset pattern
different from the basic offset pattern is applied to cyclic shift amount candidates 4 20 to 7 of the

antenna port with idenfification, aymber 0, Fhat iss #ugeresalindd expréssia differdiit dsét patterns
are appli‘étd 'td &?csiic shift amount candidate X and cyclic shift amount candidate X+4 of the antenna

port with idegti{ilgiatt%?g' pumher Qylrpariiculart whitedhiobaSi 8ffset pattern is applied to cyclic shift
25amour1i)t13and|da e X, offset pattern "0, 4, 1, 5" or offset pattern "0, 4, 3, 7" is applied to cyclic shift

amount W%ée Wrgggtd@mwgh the offset pattern group applied to cyclic shift amount candidates
4 to 7 of the antenna port with identification number 0, all offset patterns are common in that the

difference in the gyglic shifiameunt appliegstorthezanteniat poit viith Idéntifitafién HuhibEr S 0 and the

antenna port with identification number 1, and the difference in the cyclic shift amount applied to the
antepna Ryt with identificasion, number 2 and the antenna port with identification number 3 are 4.In
contrast, with the offset pattern group gpplied to cyclic shift amount Lc?:ndigageg 4 }30 geo[ttmq, 10
antenna perg ith idgntification inumbér g there dlaLa PR of Valids it the différénce in the cyclic
shift amount applied to the antenna port with identification nurﬁjber 1 anc}i1 ﬁhle anignng,port with
identification aumbes 2 {009 ]Heze; @-Bmdrirki Fofittanshfissith ¥ fiore likély fo be 15 applied to

terminal 200 than 4-antenna port transmission. As shown in FIG, 15, if an offsef, pattesr gpplied to
2-antennd pog ransinission beoddsuaied b BE "0M4,! ?cl?ca%qft%m&{%‘t pairs "0, 4", "2, 6," "1, 5" and

"3, 7" are used for terminals 200-1 to 4, respectively, (dengted by UEs#1 tod4, irF1GAa) #0[0092] In
this state,dwif ¢eeminals POCare BEEIFHRE to*éfid éci%grgsm%gsio%EFor eanmpIe, when UE#1 and

UE#2 end SRS transmission, cyclic shift amount set "0, 4 ,dqag%oggngggam.&uahgm@re, when
UE#EandddEﬁ@@@Sﬁ@#&n%f‘sQiBn?@E ic’Shi uarﬁ%oa%t% set "0, 4, 1, 5" becomes vacant.

Furthermo}ii’r\?’g&r}th identification number 0. Furthermore, in Embodiment 3,

different -offset patterns are applied to cyclic shift amount
candidate 2M (M=0, 1, ...) and cyclic shift amount candidate 2M~+1.
While a basic offset pattern is applied to one of cyclic shift amount
15 candidate 2M and cyclic shift amount candidate 2M+1, offset
pattern “0, 1, 2, 37 or “0, -1, -2, =37 is applied to the other {refer
to FIG. 12). o
[0083] Here, in the code resource setting rule table shown in FIG.
11, when attention is focused on a cyclic shift amount group to
»o which an offset pattern other than the basiec offset pattern s
applied, the cyelic  shift amount pairs corresponding to
identification numbers 0 and 1 used for 2-antenna transmission
are limited to “4, 37 “5.6,"7 “6,57 and “7, 0” and no pair exists for
cyelic shift amounts { and 2. Thatis, cyclic shift amounts 1 and 2

25 cannot be allocated.

(00841 In contrast, as shown in FIG. 12, while the basic offset
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25 UE#l and UE#4 end SRS transmission, cyclic shift amount set "0, 4, 3, 7" becomes vacant.
Furthermore, when UE#2 and UE#4 end 38 SRS transmission, cyclic shift amount set -2, 6, 3, 7"
becomes vacant. Furthermore, when UE#3 and UE#4 end SRS transmission, cyclic shift amount set
"1, 5, 3, 7" becomes vacant. Assuming that SRSs of 4 antenna ports are flexibly allocated to these

vacant CSs, offsct AMQUAISELS 0, e &1 Oyd1 LeSUANEL Qrkodul eseelfdative 2D00BTTherefore.
while the hAsIE Offset pattern is applied to cyclic shift amount candidate X, offset pattern "0, 4, 1, 5" or

offset pattern;'0, 4,31 is,ApPRliedde cyclic sbift amountcandidage ®e4n10 Therely, &verpif two
vacant C&2 With a 4-CS interval exist, it is possible to make SRS resource allocation easier in

4-antenna port ransmissipn. jkok sxamie; £ver ibvacant 58 areitOl e t¢ by SRSsEsburices for
4-antenna port trAnsmission can be allocated. [0094] (Embodiment 5) 15Embodiment 5 relates to a
variation ir.{pg -code sesquree; setting ke tablesh [O095)REIC: 46 isrepdiaghaln ilfistraamibfa edde
resource setting rule table according to Embodiment 5 of the present invention. [0096]In FIG. 16, while
basic; offsgtRatigrRFi0; e Rt Bl isa 20 applieditio cyiclic shift BmouAT eaneiftfites®o {63 din ‘antenna port
with identification number 0, an offset pattern different from the basic offset pattern is applied to cyclic
shift amouph candidatesi4 to iz didthe andennatpertiaith ideplifi¢ation AbbEr 8 nAPisY H&eéneranzed

expression, different offset patterns are applied to 25cyclic shift amount candidate lx agd (:ﬁ/clic shift
amount candidffeet pattern other than the basic offset pattern is applied, the

cyclic shift amount pairs corresponding to identification numbers 0
and 1 used for 2Z-antenna transmission are “4, 57, “1, 0,7 “6, 77 and

10 “3, 2” and the cyclic shift amount is more distributed, with less
bias.

[6085] Based on the code resource setting rule table shown in FIG.
i1, FIG. 12 shows a code resource setting rule table obtained by
applying different offset patterns to cyclic shift amount candidate

15 2M (M=0,1, ...) and cyclic shift amount candidate 2M+1 as an
example. That is, in code resource setting rule tables other than
that in FIG. 11 shown in the present specification, different offset
patterns may be applied to cyclic shift amount candidate 2M
(M=0,1, ...) and cyclic shift amount candidate 2M+1.

20 [0086] Furthermore, when different offset patterns are applied to
cyclic shift amount candidate 2M (M=0,1, ...) and cyclic shift
amount candidate 2M+1, if there are two continuous cyclic offset
amount candidates among cyclic shift amount candidates. of the
reference antenna port which are associated with offset patterns

55 other than the basic offset pattern, offset pattern “0, i, 2, 3” may

be associated with one (for example, one with a smaller value), and
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X+4 of the antenna port with identification number 0.In particular, while a basic offset pattern is
applied to cyclic shift amount candidate X, offset pattern "0, 3, A, B" or "0, 5, A, B" is applied to cyclic
shift amount candidate X+4.Here, A and B are different values.Furthermore, A and B are natural

" numbers other than 0 and 3 among 0 to 7 in a case of offset pattern "0, 3, A, B" and natural numbers

other than Q.and 5 among Qo 7 in a case §Foffsey paéterss Oc ba A B [A097Hese hiarEibodiment 4,
in order for tﬁee?eggi{\jggé side to demultiplex SRSS with high accuracy in a case of 2-antenna port 10

transmissieo}pa l%iffegque wi@Qplge.dgc%;gg@hif{z amaunt bglwem the dritenrahpoet with iddntification
number 0 and the antenna port with identification number 1 is designed to be 4. However, when

emphaSis}J% plaggd-qn the fexipility:0hSRScieseurce allocationiin a tale o anterna port ©
transmission, it is preferaEIe to provide a 15 plurality of difference values in the applied cyclic shift
amount befyye RAa PRt withi identificationumieted O afiisthe pAtéana pot with idéntification
4 {hia&an
number I. Thus, like the present embodiment, in order for the receiving side to demultiplex SRSs with
high gccuragy ina gase of 2anternabpary trinsmissiin aforcaondxdmple, the difidiehed if #ié applied
a g
cyclic shift amount between the antenna port with identification number 0 and the antenna port with
identificatiqn fiumben {i i Saoi & whismites the next highest demultiplexing performance after 4. This
makes it possible to prevent the demultiplexing accuracy from decreasing ndfalso 25imPrto(¥e the
flexibility of GRS fesolitde aliodationi {0098} (EhsbbelimaRee) the cyclic shift amoun
be distributed in both cases of 2-port antenna transmission and
4-port antenna transmission, thus preventing bias. As a result,
10 the flexibility of SRS resource allocation can be improved.
[0088] (Embodiment 4)
Embodiment 4 relates to a variation in the “code resource
setting rule table.”
[0089] FIG. 14 is a diagram illustrating a code resource setting
15 rule tabie according to Embodiment 4 of the present invention.
{0090} In FIG. 14, while basic offset pattern “0, 4, 2, 67 is
applied to cyclic shift amount candidates 0 to 3 of an antenna port
with identification number 0, an offset pattern different from the
basic offset pattern is applied to cyclic shift amount candidates 4
50 to 7 of the antenna port with identification number 0. That is, in
generalized expression, different offset patterns are applied to
cyclic shift amount candidate X and cyclic shift amount candidate
X+4 of the antenna port with identification number 0. In
particular, while the basic offset pattern is applied to cyclic shift

25 amount candidate X, offset pattern “0, 4,1, 57 or offset pattern “0,

4,3, 7" is applied to cyclic shift amount candidate X+4. That is,
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Embodiment 6 relates to a variation in the "code resource s'etting rule table.”" [0099]FIG. 17 is a
diagram illustrating a code resource setting rule table according to Embodiment 6 of the present
invention. 5 [0100] In FIG. 17, while basic offset pattern "0, 4, 2, 6" is applied to cyclic shift amount
candidates 0 to 3 of an antenna port with identification number 0, an offset pattern different from the
basic oﬁ‘sc\a}& tzﬁtte{ﬂés applied to cyggigr%hif%@glgﬂntgﬁgqﬁg@estg toc% ef the amtemnaapestuMith
identification number 0. That is in 10 generalized expression, different offset patterns are applied to
cyclic Sh”%%rﬂ%?"ﬂ&‘%‘%égdid%e X gid gyclic shift amgunt candidateskhd akthe antenna pert with
identification'number 0. In particular, while the basic offset pattern is applied to cyclic shift amount

candidate X, offset pattern (2, ArB" @ iPmd i B" in 16 anplied focyslic shift amouny candidate

X+4. Here, A and B are natural numbers other than 0 and 2 among 0 to 7 in a case of offset pattern "0,

2, A, B" and, naturg| Sumbersathes than aag feamangd towiinhaicksetof oftsetqpatterm 66, A, B."
[0101]Here, in Embodiment 5, 3 or 5 is added as the difference 20 value between the cyclic shift
amount appligg, tp the.anienea part wish ddentificatide ntifibes G and thersyutic shift améubgpplied to
the antenna port with identification number 1 to improve the flexibility of SRS resource allocation while
maintaining ;Figh SRS demulliplexing! perfonméineen blowevep mihed the différehetevdide RShetween
the cyclic shift amount applied to the antenna port with identification number 0 and the cyclic shift
amount apglied to itHe nanfénnaipart with idérstification Mufbetlieis ad8{ATEHY0 b3 br SViFthis is
combined with cyclic shift amount set -0, 4, 2, 6," there may be cases where SRS resource allocation
becomes ridea tofnplicated nfon bxanipler wken tiin@n208 16 whidd cfefic STERRE AL Bet 0, 4,
2, 6" is allocated ends SRS transmission at 4 antenna ports, resources of cyclic shift amount set "0, 4,
2, 6" becomeoazant) bUtsSRS sesouitdds nidyi be GiRBIRTS beNbEAEF Seferdin or?rg c%;;{:ﬁc shift

amount set in which the difference value between the %%/ﬁlic shift a}gount a}ppliedltgrthﬁ 1z;mterima port
10witht identification Mmber OtlnddRaE Eyidradhambirt Shplied B fife Ahfefn] PO With identification

number 1 is 3 or 5. Thus, when emphasis s placed on the flexipjlity of SRS reso locgtion as in
the case oPMmbisredent'@mbBalifrt e 6r Hist f@r%t%h'ica (‘Jféid%s Redittérén y\{/g uzé%gﬁl{veen the

ol St amet anplcd o e aicnre P i CHIson i 081l amon

identification number 2.
[0091] Here, 2-antenna port transmission is more likely to be
15 applied to terminal 200 than 4-antenna port transmission. AS
shown in FIG. 15, if an offset pattern applied to 2-antenna port
transmissidn is assumed to be “0, 4,” cyclic shift amount pairs “Q0,
4”, %2, 6,7 “1, 57 and “3, 77 are used for terminals 200-1 to 4,

respectively, (denoted by UEs #1 to 4 in FIG. 15).

20 [0092] In this state, two terminals 200 are assumed to end SRS
tranpsmission. For example, when UE#1 and UE#2 end SRS
fransmission, cyclic shift amount set “0, 4, 2, 6” becomes vacant.
Furthermore, when UE#1 and UE#3 end SRS transmission, cyvelic
shift amount set “0, 4, 1, 5” becomes vacant. Furthermore, when
25 UE#1 and UE#4 end SRS transmission, cyclic shift amount set “0, 4,

3, 77 becomes vacant. Furthermore, when UE#2 and UE#4 end
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[0102]Applying the basic offset pattern to cyclic shift amount candidate X and applying offset
pattern "0, 2, 4, 6" to cyclic shift 20amount candidate X+4 makes it possible to secure the flexibility of
SRS resource allocation in 2-transm'tting-antenna port transmission which has a high probability of
occurrence, and also maximize a CS interval between antenna ports in 4-transmitting-antenna port

transmissiop Which has, asrelatively vlow prebabilitnofuaccusrence? and, théreBy mizsdifize the SRS
demultiplexing accuracy. [0103] (Embodiment 7) Embodiment 7 relates to a variation in the "code
resource sefting fule tagla.t (3104} Gwltis &ididgyam dlistatihg a ¢cuR Fesbifce™sEtfihg Srule table
according to Embodiment 7 of the present invention. [0105] In FIG. 18 different offset patterns are
applied toGygligsshifs atnountcandidate X andscydic SHift atstmtecantidae X+4 B AN BH2Ana port
with identification number 0. Furthermore, different offset patterns are applied to a cyclic shift amount
10 candidate: grawpss wiiich the eylic shiftianfountidemidanterng poteditPidetifikativh Humber 0 is
an even number (that is, O, 2, 4, 6). Basic offset pattern "0, 4, 2, 6" is applied to nE cyclic shift amount
to

candiglate Ofthe eytiie shift amotrstedandftate grodpr in Which tHe eIkttt hmou th&'antenna

port with 15 identification number O is an even number. In FIG. 18, particularly, basic offset pattern "0,
4, 2, 6" is ag$ociated with cyclic shift amount candidate 0 of the antenna port with identification number

0. Offset pattern "0, 1, 2, 3" is associated with cyclic shift amount candidate 2 of the antanna port with
20 identifitfié humbéreg cameer paiBih 0B 4, B 58 % bkt d %tﬂ tyclic Shiftamount candidate 4

of the antenna port with identification number 0, and offset pattern *Q, 41, 12, 3"5i8 agsggigted with
cyclic shiftcaisdimtsdbiididte s bf tﬁ%ré%’[ A& port Wi ﬁs?geﬁtl ic&tion nOu’m er 0. 25[0106]Here, in the

Conventlon;lellEgg;%sg%rjdff]%% t?bl?ssg%vlgrililgd to cyclic shift amount candidate X+4.

10 Thereby, even if two vacant CSs with a 4-CS interval exist, it is
possible to make SRS resource allocation easier in 4-antenna port
transmission. For example, even if vacant CSs are “0, 4, 1, 5.7
SRS resources for 4-antenna port transmission can be allocated.
[0094] (Embodiment 5)

15 Embodiment 5 relates to a variation in the “code resource
setting rule table.”

[0095] FIG. 16 is a diagram illustrating a code resource setting
rule table according to Embodiment 5 of the present invention.
[0096] 1In FIG. 16, while basic offset pattern “0, 4, 2, 67 is

20 applied to cyclic shift amount candidates 0 to 3 of an antenna port
with identification number 0, an offset pattern different from the
basic offset pattern is applied to cyclic shift amount candidates 4
to 7 of the antenna port with identification number 0. That is, in
generalized expression, different offset patterns are applied to

25 cyclic shift amount candidate X and cyclic shift amount candidate

<x+4 of the antenna port with identification number 0. In
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FIG. 2, when 2-antenna port transmission is assumed, the pair of the cyclic shift amount associated
with the antenna port with identification number 0 and the cyclic shift amount associated with the
antenna port with identification number 1 varies depending on whether the cyclic shift amount
candidate is X or X+2 of the 5 antenna port with identification number 0. However, when only

4-antenna port rangMisgigRtis assymed, hereyaliqshifeamountoaptiidatetgroupathosetydlic shift
amount is an even number (that is, 0, 2, 4. 6) of the antenna port with identification number 0 has the
same cyclic shift,amaund faat sonstitures shepeydiershift WOdmoint B8t (reféfto FIGA 198 [0107]In
contrast, the present embodiment associates cyclic shift amount candidate X and cyclic shift amount
candidate %A nf dheantgonicporidith identification disaser Xwith différerttoftsétphtténis Sand also
associates the cyclic shift amount candidate 15 group whose cyclic shift amount is an even number
(that is, 0,2f4¢6) af the Antanna Porttivitn identificAtiom Aukhseico Wi BiffeFonidHeEt Pittéths. This
makes it possible to improve the flexibility of SRS resource allocation without increasing thg,amount of
signaling farnetificatidn df ancyalic $hifoarhdunta 2008 iEMBEEMBALES T~ Uniike EmBodiments 1
to 7, Embodiment 8 intends to improve the flexibility of SRS resource aIIQcag'on within a freofuency
domain. Sinoé a baseatatiomared & wthffal BREnfbofent 3HaRELsICcdnfduiatichecSmmon to
those of base 25station 100 and terminal 200 of Embodiment 1, their configurations will be described
with referenté to F1GS &tand 6. ?[@1@9]§ef"[ing section 101 of base station 100 in Embodiment 8

enerates "candidate resource setting information" for settjing "candidate resources” tting target
'?erminal 2000Hé] Here, 1n Embgodiment 4?, in or eq gor tge recezv?ﬁ% 9It§9 tt!Bg 9

demultiplex SRSs with high accuracy in a case of 2-antenna port
10 transmission, the difference in applied cyclic shift amount between
the antenna port with identification number 0 and the antenna port
with identification number 1 is designed to be 4, However, when
emphasis is placed on the flexibility of SRS resource allocation in
4 case of 2-antenna port transmission, it is preferable to provide a
15 plurality of difference values in the applied cyclic shift amount
between the antenna port with identification number 0 and the
antenna port with identification number 1. Thus, like the present
embodiment, in order for the receiving side to demuitiplex SRSs
with high ac'curacy in a case of 2-antenna port transmission, for
20 example, the difference in the applied cyclic shift amount between
the antenna port. with identification number 0 and the antenna port
with identification number ! is 3 or 5 which has the next highest
demultiplexing performance after 4. This makes it possible to
prevent the demultiplexing accuracy from decreasing and also
25 improve the flexibility of SRS resource allocation.

[0098] (Embodiment 6)
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candidate resource setting information can be divided into "ti ing i
C . DrMe _ time 5resource setting information™ a
code frequenc_y resource s_,ettlng information."” [0110]Reception processing sectign 108 specifiesng
resogrcg _fto WhICh.an SRS_ is mapped based on the setting information and the trigger information
recel_\]i_e rom setting section 1Q1. 10[0111]To be more specific, reception processing section 108
fsp;em ies a time rESQULCE;le winics the GR&istmapped basee onithet figné eesbtirdé Sty
in grmatlon and the trigger qurmatlon. Furthermore, reception processing section 108 specifies a
f&é:{:&ﬁﬁgx Sé?‘:éceﬁmﬁtf’ cyclic shift amount and frequency of a 15 cyclic shift sequence used
' o which the SRS is mapped based on the "code frequenc [

nit t ! | ' ed b _ y resource settin
ngrmatl?(}o@@q ther'padelfrequency fregoanme seingraténable. <[od $2]RECeton prodéSing sgction
i generates a plurality of _ cyclic shift sequences (that is, cyclic shift sequence set)
Segg(r)rnesl%%nﬁillggm;thecgmuna_hty;glftesﬁentv\ied' speemedcydic kiR 5hiGaHe TRSdABion processing

n extracts a signal component mapped to the specified time/fr

_ . . ' | ifie quency resoyrce from

;m?ftrigzlgggcﬁgzmsﬂeim[jofi%ltlt @I%xgwlé dierdngssf coE M piRked gRS@’us‘%’ ﬁg?eygrengr%ted cyclic
: . n terminal 200 of Embodi iSsi '

candidate: pgshivrdetto which #tsséwht témhialm&sps Qﬁl er]%t?&etr%l%mg%l%qlcggttrgh E&CSB'?@OG sesa

with identification number 0, an offset pattern different from the
basic offset pattern is applied to cyclic shift amount candidates 4
to 7 of thg antenna port with identification number 0. That is, in
10 generalized expression, different offset patterns are applied to
cyclie shift amount candidate X and cyclic shift amount candidate
X+4 of the antenna port with identification number O. In
particular, while the basic offset pattern is applied to cyclic shift
amount candidate X, offset pattern “0, 2, A, B” or 0, 6, A, B” 1s
15 applied to cyclic shift amount candidate X+4. Here, A and B are
natural numbers other than 0 and 2 among 0 to 7 in a case of offset
pattern “0, 2, A, B” and natural numbers other than 0 and 6 among 0
to 7 in a case of offset pattern “0, 6, A, B.”
[0101] Here, in Embodiment 5, 3 or 5 is added as the difference
o0 value between the cyclic shift amount applied to the antenna port
with identification number 0 and the cyclic shift amount applied to
the antenna port with identiﬁc;tion number 1 to improve the
flexibility of SRS resource allocation while maintaining high SRS
demultiplexing performance. However, when the difference value
55 between the cyclic shift amount applied to the antenna port with

identification number 0 and the cyclic shift amount applied to the
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[0114]To be more specific, transmission control section 206 specifies a candidate time resource
based on setting information 5(time resource setting information) received from reception processing
section 203. [0115]Furthermore, transmission control section 206 specifies a candidate code
frequency resource (that is, cyclic shift amount and frequency of a cyclic shift sequence used to

transmit an SRS) paserk 19 ;0n theesatting infarmatiom(setdel frésjuenmymesbureebsetiinginformation)
received from reception processing section 203 and the "code frequency resource setting rule table."
When the;trigges infouaaionsis reeived dromirecdptifin processingedetion03, tfansrhisién control
section 206 outputs information relating 15 to a cyclic shift amount of a cyclic shift sequence used to
transmit ap, SRS wad thestequenayrto tralsinissiow signal ferhingpééetion RO70 THeS caftidéte
frequency resource set in this terminal 200 will be described in detail later. [0116]Transmission signal
forming secligm, 2Q7amaps the SRS 20recdivedlornreferanée slgrl §ereratidh SBctoh204 to an RS
mapping resource indicated by RS mapping information. Transmission signal forming sectign 207 then
applies a eydlia shifocamesporitingto Inférmation retirgdorté tythOshit AMBURT T Beftfed from
transmission control section 206 to a reference 25sequence, thereby venerat_e;%] a %yc@ s%itt sequence
set and maltipties the SRS mapped 16 e RS mdlifig TREOLrEER AL &jdiic Shiff'seduence set.The

SRSs multiplied by the plurality of respective cyclic shift seqyences that constitute clig shift
sequence betare transafitidd fPorh thE SorreSPENdifig éﬂ'%r:gepo‘?&?ﬁ% gﬁrtélﬁy%ifﬁgéés are thereby
COde-mumglee;(ggaing on a cyclic shift amount set in which the difference

value between the cyclic shift amount applied to the antenna port
10 with identification number 0 and the cyclic shift amount applied to
the antenna port with identification number 1 is 3 or 5. Thus,
when emphasis is placed on the flexibility of SRS resource
allocation as in the case of the present embodiment, 2 or 6 is
preferably added as the difference value between the cyclic shift
15 amount applied to the antenna port with identification number 0
and the cyclic shift amount applied to the antenna port with
identification number 1.
ro102] Applying the basic offset pattern to cyclic shift amount
candidate X and applying offset pattern “0, 2.4, 6” to cyclic shift
5o amount candidate X+4 makes it possible to secure the flexibility of
SRS resource allocation  in 2-transmitting-antenna  port
transmission which has a high probability of occurrence, and also
maximize a CS interval between antenna  ports in
4-transmitting-antenna port transmission which has a relatively
25 low probability of occurrence, and thereby maximize the SRS
demultiplexing accuracy.
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5[0117]Operations of base station 100 and terminal 200 of Embodiment 8 configured as described
above will be described. In particular, a setting process for candidate code resources and candidate
frequency resources on setting target terminal 200, an SRS transmission process using candidate
code resources and 10 candidate frequency resources by terminal 200 and a reception process for an

SRS transmi;tgq ]‘ronz termipali 2000y pase station 100 will be described here. Furthermore, a case
will be described where terminal 200 transmits SRSs using two antenna ports or four antenna ports.

15[0118]<Setting pracsss for candidate icade resourcesaa seiting target térmidal 266 urce Setting
section 101 generates candidate code frequency resource setting information to set candidate code
resources gnd igandidate freduericy resources for setting target terminal 200. To 20 be more specific,
setting section 101 generates information relating to the shift amount of a cyclic shift sequence used
for SRSs transywifted from thes réferendésantenna Hors of setting targetd rigihal206. Meiélparticularly,
the cyclic shift amount regarding an antenna port whose antenna port identification 25information is
zero is used bs infoimationcrethiting to thorcyeli shifhamoandt. t {1 PITHdahiitbRd Idbde frequency
resource setting information generated in this way is transmitted to terminal 200.

[0120]<SRStidrsisdionbidcessiusihiyf éantidatelésdd Pediendy réscurdeR by fefirfal o6&

5Transmission control section 206 sets candidate code frequency resources to whiciyts owr% terminal
maps SRSEIT6tbemount candidate X and cvelic shift amount candidate X+4 0

an antenna port with identification number 0. Furthermore,
different offset patterns are applied toﬂ a".c.yclic shift amount
10 candidate group in which the cyclic shift amount of the antenna
port with identification number 0 is an even number (that is, 0, 2, 4,
6). Basic offset pattern “0, 4, 2, 67 is applied to one cyclic shift
amount candidate of the cyclic shift amount candidate group in
which the ecyclic shift amount of the antenna port with
15 jdentification number 0 is an even number.. In FIG. 18,
particularly, basic offset. pattern “0, 4, 2, 67 is associated with
cyclic shift amount candidate 0 of the antenna port with
identification number 0. .Offse_t p.attern “0, 1, 2, 3” is associated
with cyelic shift amount candidate 2 of the antenna port with
>0 identification number 0, offset pattern “0, 2, 4, 67 1is associated
with c¢yclic shift amount candidate 4 of the antenna port with
identification number 0, and offset pattern “0, -1, -2, =37 1is
associated with cyclic shift amount candidate 6 of the antenna port
with identification number 0.
25 [0106] Here, in thé conventional correspondence table shown in

FIG. 2, when 2-antenna port transmission is assumed, the pair of
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more specific, transmission control section 206 specifies candidate code frequency resources (that is,
cyclic shift amount and frequency of the cyclic shift sequence used to transSRSs) based 10on the
code frequency resource setting information received from reception processing section 203 and the
code frequency resource setting rule table. [0121]FIG. 20 is a diagram illustrating a code frequency

resource seting s able,agoorglg i EMPocment &iof die reagat 15 interion daihaoe
ule ta

frequency resourte setting r e, for each of a plurality of cyclic shift amount candidates of a
reference 9&;&?[‘3]%%%{5 fprantenpa postidentificationinugiers afecassociateswithecyclictshift
re

amounts an guencies corresponding to the respective antenna port identification numbers. The 20

number of gycli¢ shift Amoutcapdidatas isiBrirom MR humblE: 20vinthescade frduercy resource
setting rule table, a fixed offset pattern "0, 4, 2, 6" is applied to all cyclic shift amount candidates 0 to 7

of the antegna. postWith idesyification mumbens Fuitheemdre] in £1Gs 28, ferrcyElieShiftfartiount
candidates 0 to 3 250f the antenna port with identification number 0, one frequency band (frequency 1
in FIG, 20),is @ssesiagert with ialh andenna fierss, avhereasfer cyclic shiftvamount cahdigates 4 to 7 of
the antenna port with identification number 0, one frequency band (frequency 1 in FIG. 20) is
associatedjwith tbe eatennat portsowithiigieriification numbedo dic idenaficatioh Himperol &hd one
frequency band 5(frequency 2 in FIG. 20) is associated with the antenna ports with identification
number 2 and itiehificationupimber 8 hat iscirs hehlermizedixpre d3ionY aReraAt REGUEHRE, patterns
are applied to cyclic shift amount candidate X and cyclic shift amount candidate X+4 of the antenna
port with identificafiortnumber 0. e ey de BIE0AP rtetjét frdh N 5 fidigenumber 0 has

the same cyclic shift amo.un.t that constitutes the cyclic shift
10 amount set (refer to FIG. 19).
[0107] In contrast, the present embodiment associates cyclic shift
amount candidate X and cyclic shift amount candidate X-+4 of the
antenna port with identification number 0 with different offset
patterns, and also associates the cyeclic shift amount candidate
15  group whose cyclic shift amount is an even number (that is, 0, 2, 4,
6) of the antenna port with identification number 0 with different
offset patterns. This makes it possible to improve the flexibility
of SRS resource allocation without increasing the amount of
signaling fbr notification of a cyciic shift amount.
20 [0108] (Embodiment 8)
Unlike Embodiments 1 to 7, Embodiment 8 intends to
improve the flexibility of SRS resource allocation within a
frequency domain. Since a base station and a terminal of
Embddiment 8 have basic configurations common to those of base
o5 station 100 and terminal 200 of Embodiment 1, their configurations

will be described with reference to FIGS.5 and 6.
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[0122]FIG. 21 is a diagram illustrating another example of the code frequencyresourcesetting ruletable
according to Embodiment 8 of the present invention.In FIG. 21, for cyclic shift amount candidates O to
3 of the antenna port with 15identification number 0, one frequency band (frequency 1 in FIG. 21) is
associated with all antenna ports. On the other hand, for cyclic shift amount candidates 4 to 7 of the
antenna p@ft With dertifidatien nueibeno Iénke fréquenrey Parid (hed ehcypl e d21) 48 hssociated
with the antenna ports with identification number 20 0 and identification humber 2, and one frequency
band (freqaemcyr2 inFIG e 2 isdgdsocikRed Withethe albtEhaa poFe WA iHRAtfichlidn htihhbee 1 and
identification number 3. Above-described frequency 1 and frequency 2 may be a subcarrier block
made up of eantHdGUS sUBPRECEUPSTOr asiibéadier'grotpimdde B BR bsdidtletely drighged

subcarrier groups (for example, Comb in LIE). To be more specific, frequency 1 may be substituted by
Comb#0 afd DfF%&Li‘éﬁcﬁ 2SPBYYe SGhsREedH\ EBABLNTIF NS PSc d‘éhﬁif’glmkﬁlé canifates 0 to

3 of the antenna port with identjfication number 0 may us§ ogjg one Comb and cyclic sh@ft amount
candi@ates £ 18 TS SHRANEL A SRR RBntifie&tiort AIMLEFE B P& uEE BhY SRiFAN 8f combs.

The fixed fosﬁt pattern "0,,4, 2, 6" may have a different sequence such as "0, 2, 4, 6." Furthermore,
instead of U&HY HHIEL uch as those shown in FIG. 20 and FIG. 21, for example, equations may also

e used as oo @5 SIPIALIIAGESSEs §R0.G REOURe Fof FYRTIPIR. ARR Pl WRg ARRaHaton may
be used inste the |gurgs.

which an SRS is mapped based on the setting information and the
trigger information received from setting section 101.

10 [0111]-; To be more specific, reception ‘;:)rocessing section 108
specifies a time resoﬁrce to which the SRS is mapped based on the
“time resource setting information” and the trigger information.
Furthér:rznofe, reception processing section 108 specifies a code
frequency resource (that is, cyclic shift amount and frequency of a

15 cyclic shift sequence used to transmit the SRS) to which the SRS is
mapped based on the “code frequency resource setting information”
and the “code frequency resource setting rule table.”
[0112] Reception processing section 108 generates a plurality of
‘cyelic shift sequences (that is, cyclic shift sequence set)

20 corresponding to the plurality of respective specified cyclic shift
amounts. Reception processing section 108 then extracts a signal
component mapped to the specified time/frequency resource from
the received signal and demultiplexes a  plurality of
code-multiplexed SRSs using the generated cyclic shift sequence

25 setl.

[0113] In terminal 200 of Embodiment 8, transmission confrol
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[0123]FIG. 20 may also be expressed by equation 1. Comb J5 (11(s7gb x)mod 2, pe {0,...,Np -1}
n5'RS Ofor7 cs =0 -3 SAS CS fornSibS. = 4-7 ... (Equation 1) nCornb,b SRSis information indicating
SRS arrangement of an 15antenna port with identification numberl15(for example, frequency 1 and
frequency 2 or Comb#0 and Comb#1). are information indicating a cyclic shift amount and SRS
arrangemesy of i@mantesna part withaddantification:sumbet Otnotiieéd of bytthechase statioim 20is a

maximum integer smaller than A. Frequency 1 (or
maps an SRS.
[0114] To be more specific, transmission control section 206
specifies a candidate time resource based on setting information
5 (time resource sefting information) received from reception
processing section 203.
[0115] Furthermore, transmission control section 206 specifies a
candidate code frequency resource (that is, cyclic shift amount and
frequeﬁcy_o_f d cyclic shift sequence used to transmit an SRS) based
10 on the setting .informaiion {code frequency resource seftting
information) received from reception processing section 203 and
the “code frequency resource setting rule table.” When the
_trigger information is received from reception processing section
203, transmission contrpi section 206 outputs information relating
15 to a cyclic shift amount of a cyclic shift sequence used to transmit
an SRS:and the_freﬁluency to transmission signal forming section
207. The candidate frequency resource set in this terminal 200
will be described in detail later.
[0116] Transmission signal forming section 207 maps the SRS
20 received from reference signal generation section 204 to an RS
mapping resource indicated by RS mapping information.
Transmission signal forming section 207 then applies a cyclic shift
corresponding to information relating to the cyclic shift amount
received from transmission control section 206 to a reférence
25 sequence, thereby generates a cyclic shift sequence set and

multiplies the SRS mapped to the RS mapping resource by the
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ncomb:P. Comb#0) when MSiIs 0, or frequency 2 (or Comb#1) when is 1 is applied at the terminal
station and the base station. 50 nComb SRS may be a value (0 or 1) explicitly notified of by the base
station or may be implicitly notified of or a fixed value. ncs S16 need not be limited to the classification
suchas0to3 and4to 7 and may be changed based on Embodiments 1 to 7 or the 5like.

NP is the nurobes efditenna peris tised for SRS thahSmissioht i[OL24] Simildrly, I 21 ta Also be
expressed by equation 2. [2]

respective cyclic shift sequences that constitute the cyclic shift
sequence set are transmitted from the corresponding antenna ports.
The plurality of SRSs are thereby code-multiplexed.

5 [0117] Operations of base station 100 and terminal 200 of
Embodiment 8§ configured as described above will be described.
[n particular, a setting process for candidate code resources and
candidate frequency resources on setting target terminal 200, an
SRS‘ transmission process using candidate code resources and

10 candidate frequency resources by terminal 200 and a reception
process for an SRS transmitted from terminal 200 by base station
100 will be described here. Furthermore, a case will be described
where terminal 200 transmits SRSs using two antenna ports or four
antenna ports.

15 [0118] <Setting process for candidate code resources on setting
target terminal 200>

Setting section 101 generates candidate code frequency

resource setting information to set candidate co_de resources and
candidate frequencyrresources for setting target terminal 200. To

20 be more specific, setting section 1.(.}.1 generates information
relating to the shift amount of a cyclic shift sequence used for
QRSs transmitted from the reference antenna port of setting target
terminal 200, Here, particularly, the cyclic shift amount
regarding an antenna port whose antenna port identification

55 information is zero is used as information relating to the cyclic

shift amount.



.. (Equation 2) [0125]Furthermore, when FIG. 21 and FIG. 20 are used assuming that the numbers of
antenna ports is 2 and 4 respectively, equation 3 is obtained. nscRs"ib:fi =(nscRsomb + x)mod2,E
{0,..., N -1} OfornscRss =0-3 fornscRss =- 4-7 15|_JVP... (Equation 3) [0126]Here, in Embodiments 1
to 7, different offset patterns are associated with cyclic shift amount candidate X and cyclic shift

amount candigdate] X-k¢ pf the aadtenna pert with identfication pumber Qe Howevei fthenmethod for
improving the flexibility of 20SRS resource allocation is not limited to this.That is, as described above,

the flexibilitycof &R $erésaurdei allocation dan alkse ibedrhproved iy assoziating cyclic shift amount
candidate X and cyclic shift amount candidate X-E4 of the antenna port with identification number 0
with differepb frégency padtBriis. transmission process using candidate code
frequency resources by terminal 200>
5 Transmission control section 206 sets candidate code
frequency resources to which its own terminal maps SRSs. To be
more specific, transmission control secfion 206 specifies candidate
code frequency resources ({(that 1is, c¢yclic shift amount and
frequency of the cyclic shift sequence used to transmit SRSS) based
10 on the code frequency resource setting information received from
recéption processing section 203 and the code frequency resource
setting rule table.
[0121] FIG. 20 is a diagram illustrating a code frequency resource
setting rule table according to Embodiment 8 of the present
15 invention. In the code frequency rersource setting rule table, for
each of a plurality of cyclic shift amount candidates of a reference
antenna port, four antenna port identification numbers are
associated with cyelic shift amounts and frequencies corresponding
to the respective antenna port identification numbers. The
20 number of cyclic shift amount candidates is 8 from 0 to 7. In FIG.
20, in the code frequency resource setting rule table, a fixed offset
pattern “0, 4, 2, 6” is applied to all cyclic shift amount candidates
0 to 7 of the antenna port with identification number 0.
Furthermore, in FIG. 20, for cyclic shift amount candidates 0 to 3
25 of the antenna port with identification number 0, one frequency

band (frequency 1 in FIG. 20) is associated with all antenna ports,
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[0127]Frequency 1 and frequency 2 may also be considered as amounts of offset in the frequency
domain. For example, when base station 100 notifies of information indicating Comb#0 and cyclic shift
amount candidate 0 of the antenna port with identification number 0, terminal 200 transmits an SRS
using only Comb#0, whereas when base station 100 notifies of information 10 indicating Comb#1 and
cyclic shiftemerws § gbthe: artErna hoft with identificaticn damizerd0,tierminel 206 transeitsaan SRS
using only Comb#1. [0128](Other embodiments) (1) In the above each embodiment, some of the
plurality of A5ayelic khift emotint zeindidates bicthd referenteeantensey gortial/be Bssacistéd with
trigger information (that is, trigger bits in PDCCH). For example, using setting information, cyclic shift
amount candiddté 010 hisrefesende tndemvid ipdh is assesiaedwithstriyget inferidatibhat GFIPDCCH,
and cyclic shift amount candidate 4 of the 20reference antenna port is associated with trigger
informatiom2 oftRDCEHa Wihérd baseféeaion 200 ReHHES tdrmiRAIR00NE tig§E iRt thalidn 4 of
PDCCH, terminal 200 transmits an SRS using a cyclic shift amount set with which cyclic shift amount
candidate 0fafthe saferedceraridfhalioh is Asotrtale And Wieh batdEhan 25160° nbitfiés terminal
200 of trigger information 2 of PDCCH, terminal 200 transmits an SRSBusin a cyglic shift amount set
with whicht €yt §Hif B BuRtcBididate 21bf the Fafdreifce Eherha DB/ is sso%%taetd.lﬁ)lég](Z) The

table described in the above each embodé', ‘?nt is applicable to one of a case of onl %-iaergitetnona port

transmissidht BB EsE T GiilPESAtERRa POH FAREMIESTSH GG % BELE Gt S-aitBnha pont

S O e A A E R Ea Ml E WNERR oL AT TERT R PISR A PEaiperr & case of

X+4 of the antenna port w.ith identification number 0. Here, X is
10 an -integer from 0 to 3 inclusive.
[0122] FIG. 21 is a diagram illustrating another example of the
code frequency resource setting rule table according to
Embodiment 8 of the present invention. In FIG. 21, for cyclic
shift amount candidates 0 to 3 of the antenna port with
15 identification number 0, one frequency band (frequency 1 in FIG.
21) is associated with all antenna ports. On the other hand, for
cyclic shift amount candidates 4 to 7 of the antenna port with
identification number 0. one frequency band (frequency 1 in FIG.
21) is associated with the antenna ports with identification number
20 0 and identification number 2, and one frequency band (frequency 2
in FIG. 21) is associated with the antenna ports with identification
number 1 and identification number 3. Above-described
frequency 1 and frequency 2 may be a subcarrier block made up of
continuous subcarrier groups or a subcarrier group made up of

25 discretely arranged subcarrier groups (for example, Comb in LTE).

To be more specific, frequency 1 may be substituted by Comb#0 and
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port transmission and for a case of 2-antenna port transmission. [0130](3) The above each
embodiment has been described 10 assuming that the same cyclic shift amount of the antenna port
with identification number 0 is used when one antenna port is used, and when two or four antenna
ports are used. However, the present invention is not limited to this, and the correspondence between
the antenng pgit avithyidentificatibs numkei Giand the cyclin SHift 15ambant imaye differowhkenione
antenna port is used, and when two or four antenna ports are used. [0131] (4) The above each
embodimentrhasmescribétiSRSs (ot example tDA-SRS; PrBRSY, uttheprekent ifleatiohis not
limited to this, and any reference signal may be applicable as long as it can 20be code-multiplexed
with a cyclicishifteseqlenee: Y0182K5) Thivantahha POroih the mdoveseddls ermbobimant peptésents a
logical antenna (antenna group) formed by one or a plurality of physical antennas. In other words, the
antenna port isdidelimitet] to rdprebditione bhySidaPAriternal iarid aal st 8n YRS dhtenna
formed by a plurality of antennas, for example.For example, the number of physical antennas for
formirfy thesntenna Polyisdtnbl defihd, QﬁZQWénathfenna% S&tﬁé’b%@in%géggﬁﬁﬁﬁﬁﬁ}n {hif'by which a
terminal can transmit reference signals. The antenna port may also be defingd as,a m'ningjm unit for
multiplying3vei§hting 8¥a Fra¥&dirt VEEESF 1S[B1331t8) K Rase HakBeed Heschbed'in #ﬁe above each
embodiment where the number of otif'%ﬁation bi%s i513 and cyclic sitﬁft sf;slm(S:;)Hrcl)t“(f:andidf Oto 7 as
a premise, buf thE Predent iReHidh & hothmked 2

fiiis® For e%(samp e, the number of notification bits
may be 4 and e shif apeyntandigeles

erg%tions may also be used as long as
similar processes can be performed. For example, the following
10 equation may be used instead of the figures.
[0123] FIG. 20 may also be expressed by equation 1.
(1]
comvp (€ 4 xmod 2, P& 0N, ~1

Psrs
0 for  ngg=0~3
x=3|%
B%J for A =47
... {Equation 1)
Comb,p . .
Psws is information indicating SRS arrangement of an

ot

15 antenna port with identification number P (for example,

frequency 1 and frequency 2 or Comb#0 and Comb#1).

C8s Comb . .
s and "s& are information indicating a cyclic shift

amount and SRS arrangement of an antenna port with identification

number 0 notified of by the base station.

20 I—AJ is a maximum integer smaller than A. Frequency 1 (or
nComb,E nComb,E
Comb#0) when 58 is 0, or frequency 2 {(or Comb#1) when %

is 1 is applied at the terminal station and the base station.
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10 be 0 to 15. In this case, offset amount set "0, 4, 2. 6" may be an M (M=2 in a case of 4 bits) multiple
of the offset amount such as "0, 8, 4, 12." Furthermore, the cyclic shift amounts of the antenna ports
with identification numbers | to 3 are not limited to the values in the figures, either. For example, the
cyclic shift amounts may be 15offset amount set "0, 2, 4, 6." [0134](7) Although the above each

embodiment has bgety describ%de using g EQSEQN%%TE@%BJF%?@{‘@Weﬁ%qri‘ fisdmplgmentad with

hardware, as an exémplél,lﬁ‘?é present invention can bé implemented with software in interworking with

hardware. 20 [0135] Furthermore, each function plogk emplqyegrin the explanatigmof the above each
embodimeht ?‘r?a%@l 58é}ly06er?r%gle%n$eﬁ1¥é§ %Is 1an S| constituted by an integrated circuit. These

function blocks may be individual chips or partially or totally contained on a single chip. The term "LSI"
is adopted herein Bl#25ihis dnay alde bk referddio 48 €IC FasysiapRtm » "supsr £81° ¢ ultra LSI,"
depending on the differing extents of integration. [0136]The method of implementing integrated circuit
is not limited & 4 $b ana indplementation by arehisstdeditaled BirditRLoa dehlrdl-Blrpdse
processor may also be possible.After LS| manufacture, utilization of a field programmable gate array
(FPGA) 5dr h¢econfigurable processor where connections and settings of circuit cells in an LSI can be
reconfigured is also possible. [0137]If a new integrated circuit implementation technology

rep!aCingLSIisintrod‘mig:edpseca%sgofggl\{ﬁlg%%memjn antenna ports used for SRS

transmission. |
[0124] Similarly, FIG. 21 can also be expressed by equation 2.
2]
nComp = (e ¢ x)mod 2, B e 0.V, -1}
{0 for nos =0~3
X =

CS
10 P Jor Mg =4~ ... {Equation 2)

[0125] Furthermore, when FIG. 21 and FIG. 20 are used assuming

that the numbers of antenna ports is 2 and 4 respectively, equation

3 is obtained.

[3]
Comt 5 _ ( Comb x)mod 2, pe {O,...,NJrJ -wl}

Mgps Fors
cs
0 for A =0~ 3

x=132%
l—jng for Mg =4~

15 z ... (Equation 3)

[0126] Here, in Embodiments 1 to 7, different offset patterns are¢
associated with cyclic shift amount candidate X and cyclic shift
amount candidate X+4 of the antenna port with identification
number 0. However, the method for improving the flexibility of
20 SRS resource allocation is mnot limited to this. That 1is, as

described above, the flexibility of SRS resource allocation can also
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semiconductor technology or a different technology derived 10therefrom, the function blocks may of
course be integrated using that technology.For example, application of biotechnology is possible.
[0138]Thedisclosureof JapanesePatentApplication N0.2011-001829, filed on January 7, 2011 and
Japanese Patent 15 Application N0.2011-009870, filed on January 20, 2011, including the
specificatiore, drapings ahdabstraes, d53hEBH O ARl Kerdih iy férstBRde th%iﬁéﬁﬁrg& tiflistrial
Applicability 20[0139]Thetransmitterapparatus,receiverapparatus, transmission method, ancgreception

method of eiyes present ifveriia® ard userddddmigiove th fI@)fibiﬁE&Fof HRE MG uRE Hilol4didn without

increasing the amount of signaling for notification of a cycli(i; shift amount. Zt? Reference Signs List
[0140] 100\ B&g¥! stafidhi o0 BeHNG bt th different frequency patlerns.

[0127] Frequency 1 and frequency 2 may also be considered as
5  .amounts of offset in the frequency domain. For example, when
base station 100 notifies of information indicating Comb#0 and
cyvelic ..shift amou.ﬁt candidate 0 of the antenna port with
identification number 0, terminal 200 transmits an SRS using only
Comb#0, whereas when base station 100 notifies of information
10 indicéﬁng Comb#1 and cyclic shift amount 0 of the antenna port
with identification number 0, terminal 200 transmits an SRS using
only Comb#1.

[0128] (Other embodiments)
(1) In the above each embodiment, some of the plurality of
15 c¢yclic shift amount candidates of the reference antenna port may be
associated with trigger information (that is, trigger bits in PDCCH).
For example, using setting information, cyclic shift amount
candidate 0 of the reference antenna port is associated with trigger
information 1 of PDCCH, and cyclic shift amount candidate 4 of the
20 reference antenna port is associated with trigger information 2 of
PDCCH. When base station 100 notifies terminal 200 of trigger
information 1 of PDCCH, terminal 200 transmits an SRS using a
cyclic shift amount set with which cyclic shift amount candidate 0
of the reference antenna port is associated, and when base station
25 100 notifies terminal 200 of trigger information 2 of PDCCH,

terminal 200 transmits an SRS using a cyclic shift amount set with
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102, 103 coding/modulation section 5104 transmission processing section 105, 208 transmitting
section 106, 201 antenna 107, 202 receiving section 108, 203 reception processing section 10109
data receiving section 110 receiving quality measuring section 200 terminal 204 reference signal
generation section 205 data signal generation section 15206 transmission control section 207
transmissierhsignal ferhninglsedtiom OLINMS Claihe 1A fransriittef appetatts it ahenfitsT feference
signals scrambled by a cyclic shift sequence from at least some of L (L is a natural number equal to or
greater than 2)srespeetive antenna ports, comprising: a receiving section that receives setting
information indicating a reference shift amount given to a cyclic shift sequence used to scramble a
reference §Rjh3MansiAittedbfeortd refehenes AREnna JorE affohyheaC Anfeli dise 104 S

specification section that specifies an amount of shift given to a cyclic shift s%%Jence used to scramble

a reference BRjH&AIaPAksHittd frotl eadfafitehhd Bor et (61 e 8&tihd TAraiaton AR

Fation and &

correspondence in which a cyclic shift amount candidate is associated&fvith each antenna port for each
of reférence®se¢ of only d-antepna port transmission, an a case o

2-antenna port transmission and 4-antenna port transmission.
Furthermore, different tables may be used for a case of 4-antenna
port transmission and for a case of 2-antenna port transmission.
[0130] (3) The above each embodiment has been described
10 assuming that the same cyclic shift amount of the antenna port with
identification number 0 is used when one antenna port is used, and
when two or four antenna ports are used. However, the present
invention is not limited to this, and the correspondence between the
antenna port with identification number 0 and the cyclic shift
15 amount may differ when one antenna port is used, and when two or
four antenna ports are used.
[0131] (4) The above ecach embodiment has described SRSs (for
example, DA-SRS, P-SRS), but the present invention is not limited
to this, and any reference signal may be applicable as long as it can
20 be code-multiplexed with a cyclic shift sequence.
[0132] (5) The antenna port in the above each embodiment
represents a logical antenna (antenna group) formed by one or a
plurality of physical antennas. In other words, the antenna port is
not limited to represent one physical antenna, and may include an
25 array antenna formed by a plurality of antennas, for example. For

example, the number of physical antennas for forming the antenna
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15shift amount candidate groups having reference shift amounts 0 to N-1 (N is an even number equal
to or greater than 8); and a forming section that forms a cyclic shift sequence based on the
specified amount of shift, wherein: in the correspondence, an offset pattern made up of offset 20
values of cyclic shift amount candidates associated with each antenna port with respect to a reference
shift amoupme chrididate of eéieredeerstitt BrioaRt XX ds ROt FRhBECHBM ® B NP5 Rtlusive) is
different from an offset pattern made up of offset values of cyclic ghift amount can idatesr ssociated
with each 2Bahtdrina Boricditharespett 1B H rétdrente?dhiffdmolint Carfdate b Péretence ghﬁift amount
X-EN/2. Claim 2The transmitter apparatus according to claim 1, wherein t?e offse tplat}erns

a

correspondimbFeARIEBHE EitCahfodit cdididate HBup HEVIHY Fététerite Thift aMounts 0 to N/2-1

are identical basic offset EEatterns. Céaim 3The trarmsmitter apparatus according to claim 2 wherein: the
L is 4, 10tHENSE 8 Hh @ thé H¢ 8485 at&HE "0, 4, 2, 6.” Claim 4The transmitter apparatus

accorging 'E%%lj,a%n; L (6) A case has been described in the above each
embodiment where the number of notification bits is 3 and cyclic
shift amount candidates are 0‘ to 7 as a premise, but the present
invention is not limited to this. For example, the number of
notification bits may be 4 and cyclic shift amount candidates may

10  be O to 145. In this case, offset amount set “0, 4, 2, 6” may be an M
(M=2 in a case of 4 bits) multiple of the offset amount such as “0, 8,
4,12.” Furthermore, the cyclic shift amounts of the antenna ports
with identification numbers I to 3 are not limited to the values in
the figures, either. For example, the cyclic shift amounts may be

15 offset amount set “0, 2, 4, 6.7
(0134} (7) Although the above each embodiment has been
described using a case where the present invention is implemented
with hardware, as an example, the present invention éan be

"implemented with software in interworking with hardware.

20 [0135.] Furthermore, each function block employed in the
explanation of the above each embodiment may typically be
implemented as an LSI constituted by an integrated circuit. These
function blocks may be individual chips or partialiy or totally
contained on a single chip. The term “LSI” is adopted herein but

25 this may also be referred to as “IC,” “system LSL,” “super LSL,” or

“ultra LSI,” depending on the differing extents of integration.
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wherein: 15the L is 4, the N is 8, and one of the offset pattern corresponding to the reference shift
amount candidate having reference shift amount X and the offset pattern corresponding to the
reference shift amount candidate 20having reference shift amount X+4 is "0, 1, 2, 3" or "0 Claim 5The
transmitter apparatus according to claim 1, wherein an offset pattern corresponding to reference shift
amount capdlidaigs of Taferencetdhit ambduinmiVieth M isran integeg feomd0 25ta N2 inclusive) of the
reference shift amount candidate group including reference shift amounts 0 to N-1 (N is an even
number edumlitcedr grehief tham®) is plifferent faohe antoffsetepattemicoderéspateling tovefdrance shift
amount candidates of reference shift amount 2M2. 5Claim 6The transmitter apparatus according to
claim 5, wherein pne of theoffspppattenoesrresgomainy tolthe referepge idhift-amdutitcdandidates of
reference shift amount 2M+1 and the offset pattern corresponding to the reference shift amount
candidatesiof raféperice shift bigwit oM< i disdslcrorset patamb ip gate array (FPGA)

5  or a reconfigurable processor where connections and settings of
circuit cells in an LSI can be reconfigured is also possible.
[0137] If a new integrated circuit implementation technology
replacing LSI is introduced because of advancement in
semiconductor technology or a different technology derived
10 therefrom, the function blocks may of course be integrated using
that technology. For example, application of biotechnology is
possible.
[0138] The disclosure of Japanese Patent Application
No.2011-001829, filed on January 7, 2011 and Japanese Patent
15 Application No.2011-009870, filed on January 20, 2011, including
the specification, drawings and abstract, is incorporated herein by

reference in their entirety.

Industrial Applicability

20  [0139] The transmitter apparatus, receiver apparatus,
transmission (method, and reception method of the present invention
are useful to improve the flexibility of SRS resource allocation
without increasing the amount of signaling for notification of a
cyclic shift amount.

25

Reference Signs List
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Claim 7The transmitter apparatus according to claim 6, wherein: the L is 4, the N is 8, and 15the basic
offset pattern is "0, 4, 2, 6." Claim 8The transmitter apparatus according to claim 6, wherein: the L is 4,
20the N is 8, and of the two reference shift amount candidates having continuous values within a
reference shift amount candidate group corresponding to the offset pattern other than the basic offset
pattern, the(offé81 pattern of the reference shift amount candidates 25having a smaller value is "0, -1,
-2, -3," and the offset pattern of the reference shift amount candidates having a greater value is "0, 1,
2, 3." Clairh ®f HeaganshsitieYtapparatus according to claim 1, wherein:

101 setting section
102, 103 coding/modulation section
5 104 transmission processing section
105, 208 transmitting section
106, 201 antenna
107, 202 receiving section
108, 203 reception processing sectien
10 109 data receiving section
110 receiving quality measuring section
200 terminal
204 reference signal generation section
205 data signal generation section
15 206 transmission control section

207 transmission signal forming section
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5the L is 4, the N is 8, and one of the offset pattern corresponding to the reference shift amount
candidates having reference shift amount X and the offset pattern corresponding to the reference shift
amount candidates having reference shift amount X+4 is "0, 4, 1, 5" or "0, 4, 3, 7." Claim 10The
transmitter apparatus according to claim 1, wherein in the correspondence with respect to the 2
antenna ports including the reference antenna®brfideé@ when the reference signal 15 is transmitted
with 2 antenna ports, one of the offset pattern corresponding to the reference shift amount candidates
having refe?énéeishift amodnt Xramd thétéféet pAREHREBFreshbRbing BRE R reHtEe SRRt ount
candidates having reference shift amount X+4 is "0, 4" and the other is "0, 3" or 20 Claim 11The
transmittersagperbtuscaedording oYXcAaIfE Lighesriaird ﬁrﬁ%”db%%p%ﬁd@n@é %ﬁﬁ??e%?)@:‘f {o'the 2
antenna ports including the reference antenna port used when the reference signal is transmitted with
2 antenna pbrtd sorfe dfheraifstpathth 2888 ésiSndilg %%%tfzecfelighac% 525{2 AUt Candidates
having reference shift amount X and. the offset pattern corresponding to the reference shift amount
candidatesiE\GiAg feRtéhte SRt BRSUAEX+4 is "0, 4" and the other is "0, 2" Claim 12A receiver

apparatus that receives a reference signal 5 scr. rrg%led by a.cyclic shi & erl(fqugrpﬁl at least some
of L (L is a natural AumisetBqudi%o osrgg%é?enr than rggge%%i%Santgrélggp (ts, comprising:

indicating a reference shift amount given to a cyclic shift sequence
used to scramble a reference signal transmitted from a reference
antenna port among the L antenna ports;

10 a épecification section that specifies an amount of shift
given to a cyclic shift sequence used to scramble a reference signal
transmitted from each antenna port based on the setting
information and a correspondence in which a cyclic shift amount
candidate is associated with each antenna port for each of reference

15  shift amount candidate groups having reference shift amounts 0 to
N-1 (N is an even aumber equal to or greater than 8); and

a forming section that forms a cyclic shift sequence based on
the specified amount of shift, wherein:
in the correspondence, an offset pattern made up of offset

20 values of cyclic shift amount candidates associated with each
antenna port with respect to a reference shift amount candidate of
reference shift amount X (X is a natural number from 0 to N/2-1
inclusive) is different from an offset pattern made up of offset
values of cyclic shift amount candidates associated with each

25 antenna port with respect to a reference shift amount candidate of

reference shift amount X+N/2.
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a generation section that generates setting information indicating a reference shift amount given to
a cyclic shift sequence 10used to scramble a reference signal transmitted from a reference antenna
port among the L antenna ports; a transmitting section that transmits the setting information to a
transer apparatus of the reference signal; and a receiving section that specifies an amount of shift
given to 15 a cyclic shift sequence used to scramble a reference signal transmitted from each antenna
port based on the setting information and a correspondence in which a cyclic shift amount candidate is
associatedidihireagh anterhhgortifan 88cH GireféiePasaiif ar66t dididat8 grblibThaving
reference shift amounts 0 to 20N-1 (N is an even number equal to or greater than 8) and receives the
reference sigral &iging ttfe SpéeiiedPAHGUR Df SHIE STRABMINE U thecdifd&iGhdencs” ]a% offset
pattern made up of offset values of cyclic shift amourth candidates.associated wit ;gacl?ﬁat_elnna port

(

with respeétto & TdferaRdd Shift RO dhtlddte srod et Enta dhif BHRSUHEX (¢ &

is a natural
number from 0 to N/2-1 inclusive) is _%_jigtferent from an offset pattern made up of offset 61 values of
cyclic shift affolhf BAhtidaRasaSsBLEH Rith' A8 antenna port with respect to a reference shift

amount candidate of reference shift amount X+N/2. 5Claim 13A transmission method for transmitting a
reference

Claim 3‘ The transmitter apparatus according to claim 2,
wherein:
the L is 4,
10 the N is 8, and

the basic offset pattern is “0, 4, 2, 6.7

Claim 4 The transmitter apparatus according to claim 1,
wherein:
15 the L is 4,

the N is 8, and

one of the offset pattern corresponding to the reference shift
amount candidate having reference shift amount X and the offset
pattern corresponding to the reference shift amount candidate

20 having reference shift amount X+4is “0,1,2,370r“0, ~1, -2, -3.7

Claim 35 The transmitter apparatus according to c¢laim 1,
wherein an offset pattern corresponding to reference shift amount
candidates of reference shift amount 2M+1 (M is an integer from 0
25 to N/2 inclusive) of the reference shift amount candidate group

including reference shift amounts 0 to N-1 (N is an even number
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signal scrambled by a cyclic shift sequence from at least some of L (L is a natural number equal to or
greater than 2) respective antenna ports, comprising: receiving setting information indicating a
reference shift 10amount given to a cyclic shift sequence used to scramble a reference signal
transmitted from a reference antenna port among the L antenna ports; specifying an amount of
shift given ¢q a.cyclie shift seapence wied tgscrambde &feaferend signal trandifiited frammegach 15
antenna port based on the setting information and a correspondence in which a cyclic shift amount
candidate iscassoqiated with each afiterma portlfof eazh ofusferencd shift amauiht cahelidategroups
having reference shift amounts 0 to N-1 (N is an even number equal to or greater than 8); and
20forming atdyfdlie shiftseqRidhée based on the specified amount of shift, wherein: in the
correspondence, an offset pattern made up of offset values of cyclic shift amount candidates
associated with each antenna port with respect to a reference shift amount candidate of 25reference
shift amount X (X is a natural number from 0 to N/2-1 inclusive) is different from an offset pattern made
up of &ffsef: Vaiuestof cyclicldhift dibusiddhelidateR RisEERTedafitl? EAERBINtERNLHBEWILR respect to
a reference shift amount candidate of reference shift amount X+N/2. 5Claim 14A reception method for
receiving a&ferénde SiRaPdcrahibiREiBy b BIC SRiftRYURHRR Hb &t 18adtomE IS AR a

natural number equal to or greater than 2) respective antenna,ports,
shift qamount gcand.idates)o? ?e%erence su?t amount 2M-+1 and the

offset pattern corresponding to the reference shift amount

candidates of reference shift amount 2ZM+2 is a basic offset pattern.

10
Claim 7 The transmitter apparatus according to claim 6,
wherein:
the L is 4,
the N is 8,_ and
15 the basic offset pattern is “0, 4, 2, 6.7
Claim 8§ The transmitter apparatus according to claim 6,
wherein:
the L is 4,
20 the N is 8, and

of the two reference shift amount candidates having

continuous values within a reference shift amount candidate group
corresponding to the offset pattern other than the basic offset
pattern, the offset pattern of the reference shift amount candidates

25 having a smaller value is “0, -1, =2, -3,” and the offset pattern of

the reference shift amount candidates having a greater value is “0,
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comprising: transmitting setting information indicating a reference shift 10 amount given to a cyclic shift
sequence used to scramble a reference signal transmitted from a reference antenna port among the L
antenna ports to a transmitter apparatus of the reference signal; and specifying an amount of shift
given to a cyclic shift 15 sequence used to scramble a reference signal transmitted from each antenna
port basedlgnZhe sétting information and a correspondence in which a cyclic shift amount candidate is
associated with each antenna port for each of reference shift amount candidate groups having
reference shift amounts 0 to N-1 (N is an even number equal 20to or greater than 8), and receiving the
reference signal using the specified amount of shift, wherein: in the correspondence, an offset pattern
made up ofdfféat Values of yelic SR HMOURE cahBiRAIEY BSsozted WithtealR ¢ Eéﬁl@nn‘i’port with
respect to a reference shift amount candidate of 25reference shift amount X (X is a natural number
from 0 to N 2&lrfidhkisive) is different from an offset pattern made up of offset 63 values of cyclic shift
amount candidates associated with each antenna port with respect to a reference shift amount
candidate of referehg shittafrount X+N/2. 5Claim 15A transmitter apparatus comprising:

the N is 8, and

one of the offset pattern corresponding to the reference shift
amount candidates having reference shift amount X and the offset
pattern corresponding to the reference shift amount candidates

10 having reference shift amount X+4 is “0, 4,1, 5”7 or “0, 4, 3, 7.7

Claim 10 The transmitter apparatus according to c¢laim 1,
wherein in the correspondence with respect to the 2 antenna ports
including the reference antenna port used when the reference signal

15 is transmitted with 2 antenna ports, one of the offset pattern
corresponding to the reference shift amount candidates having
reference shift amount X and the offset pattern corresponding to
the reference shift amount candidates having reference shift
amount X+4 is “0, 4” and the other is “0, 3” or 0, 5.7

20
Claim 11 The transmitter apparatus according to claim 1,
wherein in the correspondence with respect to the 2 antenna ports
including the reference antenna port used when the reference signal
is transmitted with 2 antenna ports, one of the offset patiern

25 corresponding to the reference shift amount candidates having

reference shift amount X and the offset pattern corresponding to

60



a signal forming section that maps a reference signal generated using information relating to a cyclic
shift amount to a frequency resource corresponding to each of a plurality of antenna ports determined
based on a first correspondence or a second 10correspondence; and a transmitting section that
transmits the reference signal mapped to the frequency resource corresponding to each of the plurality

of antenna; parts, wherein: dhedlirstcoaspandencendiigh is a carsespandence hetweenshb &ach of the
plurality of antenna ports and the frequency resource when the information relating to the cyclic shift

amount is Xydsifferent fron the second gorkaspandanée which2 s a cortesporidence between each of
the plurality of antenna ports and the frequency resource when the information relating to the cyclic
20shift amount is X+N/2 (where X is an integer from 0 to N/2-1 inclusive, and N is the number of
candidates of the cyclic shift amount). Claim 16The transmitter apparatus according to claim 15,
25whereinflequernicy resources correspanging to the Pdlarality of iarnterma poetscin the firgnal
correspondence are identical, and frequency resources corresponding to the plurality of respective
antenna parts imthé sédondicopresporiderites arpursot ¢dehtican BCIAiaSI7ThB ®anbrhittdr apparatus

according to claim 15, wherein: frequency resources corresponding to the plurality of respective
antenna porstierthefiest borresponderice arbidahtigaihan 2) respective aptenna ports,

comprising:
a generation section that generates setting information
indicating a reference shift amount given to a cyclic shift sequence
10 used to scramble a reference signal transmitted from a reference
antenna port among the L antenna ports;
a transmitting section that transmits the sefting information
to a transmitter apparatus of the reference signal; and
a receiving section that specifies an amount of shift given to
15 a cyclic shift sequence used to scramble a reference signal
transmitted from each antenna port based on the setting
information and a correspondence in which a cyclic shift amount
candidate is associated with each antenna port for ecach of reference
shift amount candidate groups having reference shift amounts 0 to
20 N-1 (N is an even number equal to or greater than 8) and receives
the reference signal using the specified amount of shift, wherein:
in the correspondence, an offset pattern made up of offset
values of cyclic shift amount candidates associated with each
antenna port with respect to a reference shift amount candidate of
25 reference shift amount X (X is a natural number from 0 to N/2-1

inclusive) is different from an offset pattern made up of offset
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and 10of thepluralityof antennaportsinthesecond correspondence, frequency resources corresponding
to odd-numbered antenna ports are different from frequency resources corresponding to
even-numbered antenna ports. 15Claim 18The transmitter apparatus according to claim 15, wherein
frequency resources corresponding to the plurality of respective antenna ports in the first

correspondenae are ideatical to frdrjfeneynresources: ostrdsyording t evehedunbdred aftdhna ports
in the second correspondence. 20 Claim 9The transmitter apparatus according to claim 15, wherein:
when the rurhben of the pluratity of spterinapartsdd ot e nc freghificy: ragourtesadtisspsndifig to all
antenna ports in the first 25correspondence are identical to frequency resources correspond to all
antenna poet§eincthe sedorfd corespondend¥ 2and 65 when the number of the plurality of
antenna ports is 4, frequency resources corresponding to the plurality of respective antenna ports in
the first correspondence are identical, and of the plurality of antenna ports in the second

correspondence, freguency Sresources cqrrespondingc{o ipdd-numbere_ol antenna pogts are_
differéntfrdriféBudrityresolirddstoiddssnaihgioc thod for transmitting a felcrence

signal scrambled by a cyclic shift sequence from at least some of L
(L is a natural number equal to or greater than 2) respective
antenna ports, comprising:
receiving setting information indicating a reference shift
10 amount given to a cyclic shift sequence used to scramble a
reference signal transmitted from a reference antenna port among
the L antenna ports;
specifying an amount of shift given to a cyclic shift
sequence used to scramble a reference signal transmitted from each
15 antenna port based on the setting information and a correspondence
in which a cyclic shift amount candidate is associated with each
antenna port for each of reference shift amount candidate groups
having reference shift amounts 0 to N-1 (N is an even number equal
to or greater than 8); and
20 forming a cyclic shift sequence based on the specified
amount of shift, wherein:
in the correspondence, an offset pattern made up of offset
values of cyclic shift amount candidates associated with each
antenna port with respect to a reference shift amount candidate of
55 reference shift amount X (X is a natural number from 0 to N/2-1

inclusive) is different from an offset pattern made up of offset

62



even-numbered antenna ports. Claim 20The transmitter apparatus according to claim 15, 10wherein
frequency resources corresponding to all antenna ports in the first correspondence are identical, and
in the second correspondence, frequency resources corresponding to two antenna ports where an
interval between cyclic shift amounts of the two antenna ports is [N12] are identical, and frequency
resources { 3¢QueSRANIRG: 19 dWa lRntenaaparisi where dini intesvah betweien cycli sHift amolunts of the
two antenna ports Is [N/4] are different. Claim 21The transmitter apparatus according to claim 15,
wherein thgirfosmatien relating tedbe eyclicoshiftarmount 28celcdpemds ta & eyali¢ ishiftarmbunt of
an'genna port number 0, the N is 8 and the X is 0 to 3. Claim 22The transmitter apparatus according to
claim 15, whetsain the fregdencyresouréesdre a comb-like subcarrier group. 25 Claim 23A receiver
apparatus, comprising: a receiving section that receives a reference signal mapped to a
frequency resource corresponding to each of a plurality of antenna ports determined based on a first

correspondenc_e or a second correspondence, the reference signal being generated using
5 Claim 14 A reception method for receiving a reference signal

scrambled by a cyclic shift sequence from at least some of L (Lisa
natural number equal to or greater than 2) respective antenna ports,
comprising:
transmitting setting information indicating a reference shift
10 amount given to a cyclic shift sequence used to scramble a
reference signal transmitted from a reference antenna port among
the L antenna ports to a transmitter apparatus of the reference
‘signal; and
specifying an amount of shift given to a cyclic shift
15 sequence used to scramble a reference signal transmitted from each
antenna port based on the setting information and a correspondence
in which a cyclic shift amount candidate is associated with each
antenna port for each of reference shift amount candidate groups
having reference shift amounts 0 to N-1 (N is an even number equal
20 to or greater than 8), and receiving the reference signal using the
specified amount of shift, wherein:
in the correspondence, an offset pattern made up of offset
values of cyclic shift amount candidates associated with each
antenna port with respect to a reference shift amount candidate of
25 reference shift amount X (X is a natural number from 0 to N/2-1

inclusive) is different from an offset pattern made up of offset
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5information relating to a cyclic shift amount; and a channel quality measuring section that
measures channel quality using the reference signal, wherein: the first correspondence which is
a correspondence between each of the plurality of antenna ports and the frequency resource 10when
the information relating to the cyclic shift amount is X is different from the second correspondence
which is a ¢girgsrongienee biaiwest gach of dhen plutalityl of antennasports aneddthevreljuenaresource
when the information relating to the cyclic shift amount is X+N/2 (where X is an integer from 0 to N/2-1
15inclusive, anchN 4s ghe number of gaadidatesiof ¢fe cyokieshifi Amoont)u Claim 24TAS trecelver
apparatus according to claim 23, wherein frequency resources corresponding to the plurality of
respective r 20 antarra @dorfs imthesfirst Xarbéspondence are identical and frequency resources
corresponding to the plurality of a respective ntenna ports in the second correspondence are not
identical. Claim 25The receiver apparatus according to claim 23, 25wherein: frequency resources
corresponding to the plurality of respective antenna ports in the first correspondence are identical, and
of theplurafityefantdrinaportdirithesetoridcr apparatus comprising:
a signal forming section that maps a reference signal
generated using information relating to a cyclic shift amount to a
frequency resource corresponding to each of a plurality of antenna
ports determined based on a first correspondence or a second
10 correspondence; and
a transmitting section that transmits the reference signal
mapped to the frequency resource corresponding to each of the
plurality of antenna ports, wherein:
the first correspondence which is a correspondence between
15 each of the plurality of antenna ports and the frequency resource
when the information relating to the cyclic shift amount is X is
different from the second correspondence which is a
correspondence between each of the plurality of antenna ports and
the frequency resource when the information relating to the cyclic
20 shift amount is X+N/2 (where X is an integer from 0 to N/2-1

inclusive, and N is the number of candidates of the cyclic shift

amount).

Claim 16 The transmitter apparatus according to claim 15,
25 wherein:

frequency resources corresponding to the plurality of
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correspondence,frequencyresourcescorrespondingto 5odd-numbered antenna ports are different from
frequency resources corresponding to even-numbered antenna ports. Claim 26The receiver apparatus
according to claim 23, wherein frequency resources corresponding to the plurality-of respective 10
antenna ports in the first correspondence are identical to frequency resources corresponding to
even-numberechantennarports in the sedondicofr@spead eEfdim 27T he fécEiver péf’agus
according to claim 23, 15wherein: when the number of the plurality of antenna ports js 2,
frequency fesqurees CorespBnERT ©OdIF ARRHRE pbits! tﬁ%fﬁré’tlt’:’éﬁgéﬁbnﬁ nE& 6 fdEhtical to
frequency resources corresponding to all antenna ports in the second correspondence, and 20when
the numberfaha plmrality ofankehiis pORL IS 2 fre oMy TBS5uATEs B8eSpohtiRg to the plurality of
respective antenna ports in the first correspondence are identical, and of the plurality of antenna ports
in the second correspondence, frequency resources corresponding to odd-numbered antenna ports

are 25differentfromfrequencyresourcescorrespondin gcj): gyen-ng&%%rggllantet%na é)loar}%.l Cll im 28The
receiver aﬁp%ﬁé%slgccordiaélfb JEHR 98 NiereinBrRGtRHEY résourées corresponding to all antenna

ports in the first correspondence are identical, and
wherelin:

frequency resources corresponding to the plurality of
respective antenna ports in the first correspondence are identical,

and
10 of the plurality of antenna ports in the second
correspondence, frequency resources corresponding to
odd-numbered antenna ports are different from frequency resources

corresponding to even-numbered antenna ports.

15 Claim 18 The transmitter apparatus according to claim 15,
wherein frequency resources corresponding to the plurality of
respective antenna ports in the first correspondeﬁce are identical to
frequency resources corresponding to even-numbered antenna ports
in the second correspondence.

20
Claim 19 The transmitter apparatus according to claim 15,
wherein:

when the number of the plurality of antenna ports is 2,
frequency resources corresponding to all antenna ports in the first

25 correspondence are identical to frequency resources corresponding

to all antenna ports in the second correspondence, and
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5in thesecondcorrespondence,frequencyresources corresponding to two antenna ports where an
interval between cyclic shift amounts of the two antenna ports is [N/2] are identical, and frequency
resources corresponding to two antenna ports where an interval between cyclic shift amounts of the
two antenna ports is 10[N/4] are different. Claim 29The receiver apparatus according to claim 23,
wherein the inforation relatingiiesthe:cyslic shift grmoeunt dofresponds da acypliarshifttaméunt of
antenna port number 0O, the N is 8 and the X 15is 0 to 3. Claim 30The receiver apparatus according to
claim 23, whetein theyfreguencydesoutoes appa comp-like siiecariier gtoup. @0Ciamp 8EA Ve
transmission method comprising: mapping a reference signal generated using information relating
to a cyclic ghiftamaupitea frequieacyiresource esrespbading toreatthof d phiralkity &f @ahtéhna ports
determined based on a first correspondence or a second correspondence; and 25transmitting the
reference signahtriapped tortherfrenpenoy resduircescoresgondirke fPeachedrahe PIsElty BF Antenna
ports, wherein: the first correspondence which is a correspondence between each of the plurality
of antennaportsiand she freguietiey rdsourcetwhen dife ihfaRR&I6H relafingd the BYAlS shitf mount is
X is 5 different from the second correspondence which is a correspondence between each of the
plurality of dhtéanatdorts did the frediiRABY FSSHurce KA i ihformatibHEEladd%he cydic shift

amount is X+N/2 (where, X is an integer from 0 to N/2-1 inclusive, N is the number of candidates of the
cyclic shift g@gmox@mﬁbered antenna ports.

Clalim 20 The transmitter appar.at'us according to claim 15,
10 where‘in frequency resources cbrresponding to all antenna ports in
the first correspondence are identical, and in the second
correspondence, frequency resources corresponding to two antenna
ports where an interval between cyclic shift amounts of the two

antenna ports is [N/2] are identical, and frequency resources

ot
(&)]

corresponding to two antenna ports where an interval between

cyclic shift amounts of the two antenna ports is [N/4] are different.

Claim 21 The transmitter apparatus according to claim 15,
wherein the information relating to the cyclic shift amount
20 corresponds to a cyclic shift amount of antenna port number 0, the

N is 8 and the X is 0 to 3.

Claim 22 The transmitter apparatus according to claim 15,

wherein the frequency resources are a comb-like subcarrier group.
25

Claim 23 A teceiver apparatus, comprising:
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Claim 32A reception method comprising: receiving a reference signal mapped to a frequency
resource corresponding to each of a plurality of antenna ports determined 15 based on a first
correspondence or a second correspondence, the reference signal being generated using information
relating to a cyclic shift amount; and measuring channel quality using the reference signal,
wherein: 20the first cpsrespengdencewhich iha carsesfiondence bétween eadly ehtherpiyrplity of
antenna ports and the frequency resource when the information relating to the cyclic shift amount is X
is differentffom the:gsacend orrespondence which isnal cogespondarite betwephieach of the plurality
~of antenna ports and 25the frequency resource when the information relating to the cyclic shift amount

is X+N/2 (wheter Xds an integée frormOrte N1Rak 70 inclusive,iantl N i ties nomBensfecaptlidates of the
cyclic shift amount).

second correspondence, the reference signal being generated using
¢ information relating to a cyclic shift amount; and

a channel quality measurring section that measures channel

quality using the reference signal, wherein:
the first correspondence which is a correspondence between
each of the plurality of antenna ports and the frequency resource
10 when the information relating to the cyclic shift amount is X is
different from the second correspondence which is a
correspondence between each of the plurality of antenna ports and
the frequency resource when the information relating to the cyclic
shift amount is X+N/2 (where X is an integer from 0 to N/2-1
15 inclusive, and N is the number of candidates of the cyclic shift

amount).

Claim 24 The receiver apparatus according to claim 23, wherein
frequency rtesources corresponding to the plurality of respective
20 antenna ports in the first correspondence are identical and
frequency resources corresponding to fhe plurality of a respective

ntenna ports in the second correspondence are not identical.

Claim 25 The receiver apparatus according to claim 23,
25 wherein:
frequency resources corresponding to the plurality of
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respective antenna ports in the first correspondence are identical,
and

of the pluraiity of antenna ports in the second
correspondence, frequency resources corresponding to
odd-numbered antenna ports are different from frequency resources

corresponding to even-numbered antenna ports.

Claim 26 The receiver apparatus according to claim 23, wherein
frequency resources corresponding to the plurality of respective
antenna ports in the first correspondence are identical to frequency
resources corresponding to even-numbered antenna ports in the

second correspondence.

Claim 27 The receiver apparatus according to claim 23,
wherein:

when the number of the plurality of antenna ports is 2,
frequency resources corresponding to all antenna ports in the first
correspondence are identical to frequency resources corresponding
to all antenna ports in the second correspondence, and

when the number of the plurality of antenna ports is 4,
fregquency resources corresponding to the plurality of respective
antenna ports in the first correspondence are identical, and of the
plurality of antenna ports in the second correspondence, frequency
resources corresponding to odd-numbered antenna ports are
different from frequency resources corresponding to

even-numbered antenna ports.
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Claim 28 The receiver apparatus according to claim 23, wherein
frequency resources corresponding to all antenna ports in the first
correspondence are identical, and

in the second <correspondence, frequency resources
corresponding to two antenna ports where an interval between
cyclic shift amounts of the two antenna ports is [N/2] are identical,
and frequency resources corresponding to two antenna ports where
an interval between cyclic shift amounts of the two antenna ports is

IN/4} are different.

Claim 29 The receiver apparatus according to claim 23, wherein
the information relating to the cyclic shift amount corresponds to a
cyclic shift amount of antenna port number 0, the N is 8 and the X

is 0 to 3.

Claim 30 The receiver apparatus according to claim 23, wherein

the frequency resources are a comb-like subcarrier group.

Claim 31 A transmission method comprising:
mapping a reference signal generated using information
relating to a cyclic shift amount to a frequency resource
corresponding to each of a plurality of antenna ports determined
based on a first correspondence or a second correspondence; and
transmitting the reference signal mapped to the frequency

resource corresponding to each of the plurality of antenna ports,
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wherein:

the first correspondence which is a correspondence between
each of the plurality of antenna ports and the frequency resource
when the information relating to the cyclic shift amount is X is
different from the second correspondence which is a
correspondence between each of the plurality of antenna ports and
the frequency resource when the information relating to the cyclic
shift amount is X+N/2 (where, X is an integer from 0 to N/2-1
inclusive, N is the number of candidates of the cyclic shift

amount}.

Claim 32 A ;‘eception method comprising:

receiving a reference signal mapped to a frequency resource
corresponding to each of a plurality of antenna ports determined
based on a first correspondence or a second correspondence, the
reference signal being generated using information relating to a
cyclic shift amount; and

fneasming channel quality using the reference signal,
wherein:

fhe first correspondence which is a correspondence between
each of the plurality of antenna ports and the frequency resource
when the information relating to the cyclic shift amount is X is
different from the second correspondence which 1s a
correspondence between each of the plurality of antenna ports and
the frequency resource when the information relating to the cyclic

shift amount is X+N/2 (where X is an integer from 0 to N/2-1
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inclusive, and N is the number of candidates of the cyclic shift

amount).



