; pge3enk| .t 6TFM PCT/ CNO3/ 00173 METHOD FOR TRANSM TTI NG H GH SPEED DOMNLI NK
PACKAGE D “m"wm mﬂmm COVMUNI CATI ON SYSTEM W TH SMVART AI\FFEW% Foi eld of the
Technol ogm lI on relates generally to the nobile E HP%5t i on
field, nore spegjddcally, to a nethod that not only can take full advantage
of radio beanformng of smart antenna, but also can transmt downlink

package data hi ficie i L pcati wth smart

ant enna. Backgr%ﬁf%ﬁbnﬁamiméﬁﬂﬁmﬁ ﬁljﬁf&y@ﬁﬁ nmuni cat i on
system transni SDOWRNIINK FREKAOE DAPACKUMOBHE -e. data vith

I nternet t i ' LCE; | ' ' system
tranom ts GOMNURICRITGE S 158 WITHRMARICANTERNG T irent.
The present inplenentation nmethod of this transm ssion may be descri bed by
taking a nmethod in General Packet Radio Service (GPRS) of a (d obe System
for Mobi |KEeldohthe BedhmnplogsV) . The nethod works as follows: all accessed

subscri bers are in the ready state, i.e. connect to a network; the radio
base st at i onThes asvention ceeiatésegenarally bt theonmbile camhtupibstidni felds| mbg of this

carrier, the.dowlink data. . are sent to th ubscri ber, term nal, ope by one
“n an omtPeafifall fooﬁa}e?‘ma@%ﬁ ot Grbtien ks ?léﬁefi\fagtagﬁ@fe@ bgrmBHBINGect or of
t he base Ft@td bihaO I . t : e;

subscri beo;f ?{edrrﬂr)n&htglfhahorbggg lstbgcagﬁél%ggfg?&oﬂ% P%lk% tﬁlg{ac%@g relgg&gécga‘,n t he

downl i nk naiehile commmunécation eysterd withrsntdnt antermge, a base station does not need
to know a subscriber term nal position, but only the cell where the

subscribet i,s. I n orde 0 _quarantee transm ssion quality of the downlink
data, the=RRE RGRANE IMVENIN ¢ o Repetition) technique is used in
general ; tha]{n is as follows: while making transm ssion of downlink data
every time, Phdhhulire: mebids ommuniration, Sydemadeansaissiog &f shighispeed | engt h

to the SuRamlhbBickagt Mindle d%%ﬁﬂn&gﬁ%Q@Eegista!aﬁg@%%&%i&h FheHIBRRS | Der

term nal detect r the recelve ge error codes using error
cor r ect i cnmamuiatior rsystemdransotifsothist kit rsubseeibés dath ased eduhelanbscriberr ect i ng
PCT/ CNO3/ 00173 techni que); when the recei ved package has error codes and
cannot bé*®BFMELted, the subscriber terninal will ask the base station to
transmt the package repeatedly. Figure 1 shows a typical flow that a base

station tranphd pizséioiiplaikenRAiohaEEtheR R thiS tAinsHRSH M8y bt HelrtRl byThe
nobi | e communi cati on system knows that: the subscriber” termnals 11, 12,

... AN ar daking a| method dn fFenerad Ragke¢t Radie ifsriies EGBRE) obra Blobarfysteneyorare all

in area at of O Y e in RS) ;.according to the system
si gnal i ng?f()tfihae cgglé%ﬂl g{]‘lgt% ﬁokewsgﬁlsemﬁegﬁ%om%ﬁggka afé’agg@’ & %CYCSSetdhe
t er mi nal SubistribdR are in.thd\ready vard, i.al doyinect liea hewdriofthe axlio paelkagion has a

subscriber termnal, identification, and the package Jength i s determ ned by
the syst @ff CaRIgEang with pre gr m%ﬁe Hessieis o dtis F%m%rﬁéq Aownlink 44z aree r adi o

frames). sent to the subscriber terminal one by one in an omni-directional emission mode that
covers one cell or one sector of the base station in order to guarantee that no matter
whether the subscriber terminal moves to any position within the covered area, the
downlink data can be received. In this case, a base station does not need to know a

subscriber terminal position, but only the cell where the subscriber is.

In order to guarantee transmission quality of the downlink data, the ARQ
(Automatic Request for Repetition) technique is used in general; that is as follows:
while making transmission of downlink data every time, the base station transmits a
package having a specific length to the subscriber terminal; having received the
package, the subscriber terminal detects whether the received package has error codes

using error correction and/or error detection technique (such as redundant correcting
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" As shown in figure 1, the base station B transmts a high-speed downlink
package data to subscriber termnal 13 in an omi-directig N@a% havi ng
recei ved a package, subscriber term nal 13 returns an acknow edgenment or an
ARQ then the base station B and subscriber termnal 13 enter the sane

transm SS,ohi BRI @M ggﬁéga '

transm ssion lﬁé%t he downriél n pg%kg%egﬁagg#gﬁf@ge% %ﬁepﬁgégg‘gtﬁ %1?%1%# ’ glet o]
subscr i besubsaibei eahindBwil askithe basersttions td irmsatiedie patiege sepgatediyi al | y, the
base station B transmts high-speed downlink package data to second

subscri ber term nal, 11; havi recei yed an, Al fromthe, subsgriber term nal
11, the baseﬁ’sgf’léet Sheves ﬁ?BW%W?%%%é%B%&%@Qt SmHs fi?lw%(ln‘fﬁﬂ?ﬂ? i Yt i onal
node; theg Bhﬁlﬂ’s‘&‘?&rsfeﬁ?niedgﬂ @h@nﬂoﬁﬂ@gﬁﬁin}?ﬁﬁ?a&ﬁﬁ m Wnoft Satt R repeat ed

transm ssi on and acknow edgenent procedure of packages until transm ssion
of the dosmbbdriver fsaminatsel lddRa.. f1Noare sl dodzdskatsheaitélbof thetbase stasar Bpand t er ni nal

11 of thig tine. s finished. |n,anoth el opne he modern npbil e
comuni cat?’f:}bﬁresﬁijneﬁ]r%aé%I ﬁ%g 8y 3s ﬁﬁ@(ﬂé% %@EHP gﬁpe}{é)\a\ﬁf"i?ﬁ igg da the

i nproves §¥einedipiaaCtht badWatRy B tanBnte A idkashdRase EYSioaht €@minalsThe basic
principle of smart antenna is that: with a received uplink signal froma

subscri beklst s i By sequentiglly. dhathegd efeeachnpaskage thas i pubsetibar §rminal i val
DOA) of 4he:d ' i i ng.th i nk_ sj | based
O he DALHIRAASE b Ble doEkilcBomn AherR AN L B RusiBiy B 1RAR | PaoPS

t he subscendikthat &rlengthbf mllipleusdiy frafiesce a base station does not know DOA

of a subscriber termnal and if it applies the continuous nbde to transmt

downl i nk package data for eyery % - PCT/ CNO3/ 00173 subscriber terninal, as
ment i oned ab0YShoWR| ip Hguisnhi the base: staien By &ansmis, aphighseepd dewrlinks case,

the advarﬁaéﬂﬁgeQifataqg‘éﬂMcﬂbeH@ﬂﬂﬁlglrfﬂi A%n Ymmi! leI:ti(?H&i ﬁl%gé'; I'Pg@g{}gieii%gean taken.

Nevert hel'ess, a subs_crl ber termnal is usually novin
advant agepackdges sehscribart terminal 43 sgtetns mnnacknowledgembe auarr ARQ;pthen theon of

every acgesse ubsgriher ter.mnal to.guarantee that downlink beanform ng
is trac kftf?gga&ﬂﬁo\ﬁ ?g:; aéﬁbé‘é‘?sicﬂgér tWﬂa??cﬁrﬂ?reglP‘f y 25 “BMTSHEN, Mihere is
no sol ut i eRnéwledgdngendGRucedure BF GRS -padkiFaR funtiDftrahfiRiskion oKt tRNd&Phiaad i ve of
the invention is to provide a method for transmitting high-speed downlink

package d¥ckagerdatpfsem dhebasmstationd torsubsesibenternningl thistfmeisrfinisiede et hod

shoul d t t t f r nna. hu i & ho oce [ 00 nuch
systemr Z@%& r%@&qm tlﬁ%\%%t Slt%ﬁr;@ﬁ% t%gn%rﬁgér}glﬁp éheeﬁ {I%Mﬂi]né{ Ragkf%evﬁpagag%t echni que
schene: Acomidwusdriber tormidalill § havindtegéived et A RUPfrohi th snbsibeictettaingl i N a

nobi | e communi cati on systemwth a smart antenna, conprises, A a radio
base st athlothepass staHan S uansmits:the packase agawn wyap emni-giregiionampds; then arri val
( DA ) i ' ' ' i f

recei vi ngt H% %gggﬁi&%ﬁ&s ?eg gg‘%\sﬁﬁyﬁi&gg@ggéieeé g@tr ;{ﬂé é%ﬁkggegol?%{sﬁg&%bg %de initial
DQA i nf oracknéwladgement procedurof mpaticages entli tremsmissioa of the downlink package

data from the base station B to subscriber terminal 11 of this time is finished.

In another development, the modern mobile communication system applies smart
antenna technique, which greatly improves system capacity and performance and

reduces system cost.

The basic principle of smart antenna is that: with a received uplink signal from a
subscriber terminal, a base station determines the direction of arrival (DOA) of the
subscriber terminal, and, beamforming the uplink signal based on the DOA, the base

station make directional emission of downlink data to the subscriber terminal.

Obviously, since a base station does not know DOA of a subscriber terminal and

if it applies the continuous mode to transmit downlink package data for every



" radi o base station nmaking downlink beanform ng; C. the radi o base station
directionally transmtting the dowlink package data wt hpﬁw&ﬁ(ﬂg&lz] of a

downl i nk package as a unit to a current subscriber term nal, "based on the
beanform ng for the current subscriber termnal; D. after having received

one downl | t I b i .ekm.nal detect i er.ror codes
of the sa%%&é%&ﬁ@%%abfgg%%g? Bgn%bot%ﬁ’r %rﬁ ﬁgg}nuntbﬁlrg}(no&%ﬁ%a& 8%%§qusﬁrdr ent
subscri bein thisraabe)ahe adxantage g dawntink beahRegangest snigat aftomalietive beéhe
current downlink package is received correctly or exists error codes in

whi ch a rt@%}’ansm ssion is required; E. based on the acknow edgenent
nessage, the radi o base station obtaining new DOA i nformation of the

cur rent Subse{dteldseldhibabribe? temfiel iICNBIOM SRR kiR abunldies 51 d_new

DOA i nformati on of the current subscriber termn ase station
maki ng a smeat adonriaj akydternmiust khowy, thacatrdnt position df enpry axdessbdvsabsanibepackage

ith th Li nk beant o mi ng. i.f cent downl i nk el
T W e T

subscri betenﬁigalrfjoﬁaj;ﬂ}r_equi res retransm ssion; and so forth until the current
subscriber term nal has correctly received all downlink packages. Werein
step A conprises, the radio base station making a call to the subscri ber
terninal s t hHp tdkrow,dbarg isag solwtion for the abpiee probliemspeed downl i nk package dat a
t hrough a pagi ng channel in an omni-directional or sectored beam and

obt ai ni n@hﬁnﬁmaﬂlé Iﬁ! ﬁ i BI 8[ mation of every subscriber termnal fromits
acknow e - n the subscriber termnals include those
termnals that.are ip.an.idle state or,in an king state put are ready
to receive tﬁb‘eﬁé%f’flm? Py eI 1541; Rrovigs g’fé’ﬁ\g%rof HetiRg, fghrspeed

adapt i vel dovalliaR Giadkagdeh@ath ¢h GhébiRf cdntfusienn %t&ﬁ%ﬁﬂﬁn%%ﬁ%nﬁa ﬁﬁ@}' ty of

t he package received by the subscriber termnal. erein the step o

adapt i velTethod slpuldtakpdhe adugntage fof smartdntenna bkt withéutecenying towesych i r st
taking a I th L as the downlink package |ength and transmtting

t he domlﬁ%\tgﬁlgr‘g%q(ug%g' to the current subscriber termnal; if the current
subscri ber term nal has correctly received mtines, increasing the downlink
package | engThe invent{omtis jmpletnented twithnthetsliving teshsiged scheines an i nt eger;

A method for transmitting high-speed downlink package data in a mobile
communication system with a smart antenna, comprises,

A. aradio base station with the smart antenna obtaining initial direction of arrival

(DOA) information of every subscriber terminal that is ready for receiving the
high-speed downlink package data;

B. according to the initial DOA information of every subscriber terminal, the
radio base station making downlink beamforming;

C. the radio base station directionally transmitting the downlink package data
with a length of a downlink package as a unit to a current subscriber terminal, based
on the beamforming for the current subscriber terminal;

D. after having received one downlink package, the current subscriber terminal
detecting error codes of the said downlink package, and through a uplink channel the
current subscriber terminal returning an acknowledgement to show whether the
current downlink package is received correctly or exists error codes in which a
retransmission is required;

E. based on the acknowledgement message, the radio base station obtaining new

DOA information of the current subscriber terminal;



" if times of correct reception is less than m still taking the preset
length L as a downlink package Iength for next time transgipsi@i,df the
current subscriber term nal continuously asks for n tines retransm ssion of
the current downlink package, decreasing the current downlink package

L hedtn, §r, CRechidif 1 R GRLAAPTORIhRAMAIFLENR dhrleht AbshMEImingiel 1 0 1

the said mequals or 3, increasing e downlin ckage h to 2L;
i f the sahe radiedasd station Making3a ndwodmadinkgbeadortdng indktrpaakigige deength to

L/ 2. Werein,the decreased . downlipk package shortest. | ength equals to one
tim sl Otfqvwhgﬂd%chager o the news F‘@Q@E%@f@mﬂﬂ%rliitﬁe tcﬁgeﬂlteég%]é%

d i nk ; 8 i in th
ownl i nk RIRAGRAS c%ﬁ@étlﬁ&keﬂv@d‘,%r*}leﬁm1&m?0t%1ﬁgﬁgg%o;%ﬁﬂfng%ﬁlé%%‘%%@ €

step of adapt]vely changing the I ength o e conpri ses,
t aki ng a Sybscsiber teamipah requires réteansissionnind se kartheunti rthe leyurrentcsubscaibemi t t i ng

t he downl i nk package ever ubscri ber termnal; based on two uplink
acknow e&ﬁ@ﬁ@%@aﬁrﬁgg%? é’sre(iﬁv%lil‘?zl CEQW’QEPa%l@SE%ri ber termnal, the radio base
station obtaining its DOA information and time-del ay changes of arrivals;

based on posWhegdin stepRgesmprises,thé edttio BaSEAtioRGhaltifs BchlRko Ble subRribByTENt S,
the radio base station calculating a noving speed of current subscriber

t er mi nal ;tcEHBals that areggady tor secebingiibe highsspegd dennliduprackage drdathaeughiaengt h f or

the subscfbR&'ch i X fagter i nd jNGL.easy t he
doun i ric Sogfe bR ol iyl Ao sedtht B BRE it I SHRBERDA 0t ng
speed. | rinfirmporfevefy, subkeibeattiminahfomsitsaickarwle gademt inegdage t r ansmi t's

downl i nk package data to all subscriber termnals that are ready to receive

t he downl i nk,package data,one b ne;, after the, current subscriber term nal
has sequenti &' g@e*i“@%‘bﬁ Te"Bé\Rﬁﬁ li“ﬁlk‘g?)&l}?r?%l&é@"@gﬂhéﬁfpyr} ap idle stats o base
station Sea@il waking Jidt8 Bk ey WO ldebive RRCIARMINI hkdaf aix| subscriber
terminal. In the technical schent of the Invention, en a base station is

ready to transmt downlink package data to every subscriber termnal, the
base’ st at i onTkustepr Cofitrther camprisesh adantiyshyr ¢hsogingetherilength of thoudewalink pagi ng

channel ri rmonal i t an.idle state, a
communi ¢ 3{3 f‘g%g gog gaetd \gﬁgiugg{yrégggﬁ @#ﬁgﬁf‘*&j 5?‘33{'%(# @t tgl © S\?t.’sgr.lg%ﬁﬁlgf lf'@lr esponse
procedure, and having received responses fromthe subscriber terminals, the
base st ati onWiateirs titastap tof sadaptivedy changliy thenRagth éthile dwailink pdeksg | ber
termnal is in a working state, the transm ssion cannot be happened

di rect |y *OPRf8Spr ocedure is sinmilar to a handshake procedure, and a |ink

petven | he RESIHHAL pARARLRL SYIRSLINGRLSECLD gl Bl FhSRY O T 00l v

the downlink package data Is establish ase s I on knows
t he subsclomnbink packagatl the pirrérdisutdCAberdemhindle smart ant enna system can nake

downl i nk beagt.orm.ng, wi,t h.the DOA information. Then, .transm ssion of
downl i nk paglgglgee%qg%S'ilbsscgﬁ%{rtf’%pa@as CIQE’W%N&F’(YS‘;%UPWSI nereadth M al
schenme ofdowhtink packagé RAgthdoF (et tmSHARI RO WhtReh AW iftgedat a, a single

package is t_?k,en as, a unit for transm ssion, and packages are sequentially
transmitted ¥ $08s QfsQEFFIEEeRtiON IS hess thanawi fgl taking thepresetidsngth Alaspackage,

no natter Omﬁh,?%cg%é%kgg@%{lﬁ%gﬁgnﬁé’%&?e he subscri ber term nal should

acknow edge t nd’ t he base station can obtain a
new DOA of tifiehe current subscriber terminal continuously asks for » times retransmission of

the current downlink package, decreasing the current downlink package length for

th - . e . . .
(n+1) * time retransmission, wherein » is an integer.

Wherein if the said m equals to 2 or 3, increasing the downlink package length to

2L; if the said n equals to 2 or 3, decreasing the downlink package length to L/2.

Wherein the decreased downlink package shortest length equals to one time slot

in a data frame.



" subscriber termnal fromthe acknow edgenent nessages. Based on the new DOA
of the subscriber termnal, a new beanformng is nmade, in 815&%5/0&1%“ t he

beanform ng traces the subscriber term nal nmoving. Wth t AT <NEW

beanform ng, the base station transmts next downlink package, if the

current downizhak; ST I egl r fhe se stati.on

retransmts thekeélg?l(rfééﬁfg&e 33%|d?’§‘§‘“\éggi?§gg°d§}°§¥?tf‘9“ roerqélgl%atﬂnocﬂe rtﬁlcc-;p‘)correct ed

in the curament received downlink package. In a synchronous CDVA system

such as TD- SCDMA, through the nethod of the invention, a base station knows

t he di stance,qf a subscriher termnal, so it can make synchroni zation of

upl i nk si gna}ﬁ‘ﬁFFd“ ftFBlol%cﬁdaB‘iWC{Bf icﬁ@%me. length; efgther davarinkspaskagsr ocedur e

of hi gh-s&,g%sgggml i nk package data, a variable |ength of a downlink

package is apE'I ied. When a base station with smart antenna transmts

downl i nk pactakigg,a presetylengthnl iasithqdawaliek packhgea tengit, taad temsmittngithd 0 a

downl i nk bea rm,n and the base, station nakes beanform ng based on the

upl i nk a&%\%@&&%ﬁ%ﬂ" f'Svielji"n%'{’l% gr?qef tei”%‘"ﬁkissi ble that a subscriber terninal

is in differgakd A ing itk sokn¥hRiAgtREnTRICEATS BEQHle | urfe Rbscriblr | S

possi bl e that the subscriber termnal positionis c angeg greatfy w thin

t ransni sd¢@Hnalutha radie bage statigo\obtainikg fta DY énfdemationasg timieaddlay, changes

propagat i @9.8Ay. ronnent of radio wave is changed greatly; in this case, a

downl i nk packagé with a fixed length is difficult to be received correctly

even it is riesedosrpositiofl changasl dfi qirent buBAGribeMeiNihil & ol MdkieRf3, RRPPENS,
usual ly it 1;93 diffjcult to be solved by conventional manners, such as

i ncr easi rgfip datstation calsplaging pmpving wepdof uegnesubsetiber tarmindic. The net hod of

the inventi i . | h of downl i nk
package. Thgﬂgggdg(t??\a/%rk\}\ﬁgﬁi sekgegm}qgﬁ%g%‘g‘t]%%%ﬁ%%&ﬁmr tggts'gbsﬁltg%sm ssi on,
at the bégimmilvgtlaa fasteyenovigg gided pdndeinciewsihg tHe dvaaliiaggatitageakinith fer decr ease
the tinmesg, of .uplink ack %ed?enents,and to rise the systemefficiency;
when a upsS}i‘q Fips ﬁmgﬁg HSIQKBROVIRGEPEher e is a serious error situation
after one package is received by the subscriber termnal, for exanple, the

package canmatstd}f Ce EStel t4dfo basPGRAENIMRANED, ﬁ-&&sﬁ}ité villinkgkgle tWo or
own

three times of retransm ssion, the length of d d I nk package 15
decr easedairiaedl sibseriber deratinalg thag jarrpaflnits reseiveithe doiglinkpatkegegdata and t hen

retransm,gsi IS O forth.until the downlink ckage is
correct Im)?ﬁge eio\&}g’dgﬁgﬁtﬂﬂeg%_{slﬁ %tc%gr?b?g{emlﬁlgr.lfa?oﬁeq‘éen%ﬁﬁgdﬁﬁﬁvgcé’hem t he
shor t est dbenlitk padkagesdeosdcilpkihpaadiodmsé statioe sequiRtisilyotratinifs dRbdinkr ane, and
for other stemthe shortest I ength of a downlink package is a radio

t
frame. AHAPERYEMY IQRe SubsSTIbeTdemmiAgi h of a downl i nk package is to speed up
the procedure that the beanform ng of smart antenna is tracing the
subscri ber tRMHE @ahnid SeIEnSHERE invefti LT lihh¥mgf the
system and the smart antenna ar e“é%?t.‘&%hﬁhgﬁ"é’???% 0 sﬁﬁﬁéﬂfﬂgéﬁaﬁrg@ package
i s bettedownlrk packget dofa @ eieonnisibscribercteagmalj aha basenstbiord etust echtastd so

forth. 1g.&hj Jfunctions ,of the smart antenna can be brought into play
and syst gvﬁ]ﬁle_*}%i %{?D\é%r(l:l%r gtgﬂmﬁlgls iﬂffﬁ}l%}vg]?f Pegiito P?/eq ng majier Wgther; &’ér

term nal subsviibeg temend is 8t dnidVestate e c@linufitchiich RGP duHb@inhg UhE stROILh of a
downl i nk, package will be quicker and nore effective, since during the

subscri beF # spresponses praseduie, sid havingiregeivedsisspansesh Somn tco swhsomber

propagat iRk it L I ek [0 o] robability is higher.
For a synégﬁ%on(’)uset%%ﬂﬁ\ ‘Z?ﬁgﬁ‘é‘%& %Eégggﬁa}gu%"s%wg@eﬁ%ggvﬂ %f‘?/bgﬁn'\’/ﬁrt h smart
ant enna tamirebtiaim atwerkinpystag, sSpershsafissiors vimot bbdiappétedi diddetly Thist he
specific as.fol l.ows: baged on the two uplink acEnOV\A edgenent signal s,

the bas ep@é‘frsﬁ_ %‘Bflﬁli 92 hagdshakp prace WheAges!in between therbassettatipniandt he
durat i 0na seeABibinifal AhANIRABY 1GretlivE Hd R HILORE dh il BOMisnd L N these

information, the noving speed of the s er ‘term nal can Dbe cal cul at ed;
t he novi hberefsedhebaserstationdgomistbe suscriberatrnuinal ibitiall DEA amdahetient basis to

determn th o ownl.i.n kage, whi.ch ans. that if the noving
speed | sg?tglsgﬁ !l'yta%gﬂ Paenn%‘?ﬁe g?wg ’%\ﬁfﬁgﬁ?ﬁﬁm c‘ﬁ'\:ggéhq Q%Uﬁ%’é‘%"é’&,‘" &hﬂ"i f the
nmovi ng spaesthissorsdfduwrilink pacla@t dataSs stagégased. Brief Description of the

Drawi ngs Figure 1 shows a hi gh-speed downlink package data transm ssion
with a conventional method.



Figure 2 shows transm ssion procedure of the invention for downlink package
data for a nobile communication systemwth smart ant ennapc17/CNO 00173

PCT/ CNO3/ 00173 Figure 3 shows a transm ssion flowhart of an agaph ve

| ength of downlink package. Figure 4 shows principle of calculating noving

speed of a s r.Lher ) nal bodi nent,s .of . the I nvention, The.invention
vmpll be descirﬁ{)@gcfle?ﬁﬁcr?tﬁ)r%é@ e lé? fh% Y R gpré%gaxes&m&?%ot&q d?‘ﬁnelfrfl‘gure 2, a
mobi | e calimnd Giiglerpasidgee® kel STar unitNog Nitdhskiiawsh, tahat phdkag&ugcr i ber
termnals 21, 22, ...2N are all in the cell of base station B and at a
ready st Seeuengally transmiffed torn sbseribes terminnly Havingiseeived & dpunlink paekeOn) of

t hese su hider 1:nal ' . ' mart .ant enna
transm t?ﬁ) gg\é\ﬁ iwn &%{féﬂgsg%nggrgp?%oéﬁgéu%sb (Q:?}I é?érﬁ’éﬂrla%g}ﬁéﬁl? q’tcﬁ%OVYIS?geovm ng

st eps ar éhtouglerthe Siptipk (chdngel, oakde busesytati@meai @bain agnewDOA bhendase

station B makes transpjssion of d | i nk package_data to subscri ber

t er m nal SQ@;"”E?, te_rrm_ngﬁrg@qtg% ﬁgkr@wqgg]gemepgmqspggsaqusqﬁlgoq the ewshlB4cof ber
term nal (H3shH | c | apmd = di ti eam
Step (2) ool Al RAVeabiE ™ TBE R i harhe SEahRAD3
maki ng arrageskthesubstyibee termiral cwoyinga With ¢hiis @ewdwamsorating)rtht bassAstidjon St ep

(3), after the call and.response are successful, based on the received DOA
of subsc&faﬂgpﬁf et r‘r@w ;&éﬂﬁse‘f_stthﬁt?wn_f r%’f‘éﬂﬁ“ﬁtl’%aﬁ Astregfivis speed
downl i nk chaeéRY@r iR 5aseSttioRGEIARMAIAL chPert MoAnPRR PhOlaBE Mdtal iFAYEN @

downl i nk service channel; Step (4), having received the Tirst gownl I nk

package, c3uisd®de cp@ectedintheeurrengrocaivied downlink paskageect i on/ error det ecti on,
i .e. checking whether there are error codes in the first downlink package;

if there is e SGI ek 13 returni
acknow edgerr@(rjlat %@gﬁ%nsgggg&lgcﬁégcg{&?g{ﬁp 6§¢?§%at ougﬁa{t’j‘? mﬂ%fgg here are
error codisinveatiorgracbasa Gaatioa dindbis ethe aistAVcR) dfel Sitbséritied terafindl0sd ecdnase

.then, based .on the uplink acknow edgenent signal of

station; Step : (
subscri b@?aﬁ@éy‘gﬁ?‘?ﬁ%lzai@nﬂﬁéph%ﬂg%léﬂﬁi gontd of gmEENEPEWeIobt ai n a new DOA of
subscriber term nal 23, and then transmtting the next package when | ast

package |s UG irhibniGisH ¥iReediire bIRighdpbeBNA fiRkARMRY) d ARfbpACkage

cannot be correctly received, tot scr dnd so forth
until evéengthdefl dovnlinkcpaslegenissapplied Whenias babe cstatiomcwity , smarteantedre whol e

e ot edu! Seniis BowRill Badi33E SER! UM PaatS i hnRRREP AE DR GO ' 1 8
downlink beamforming, and the base station makes beamforming based on the uplink
acknowledgement signals. It is possible that a subscriber terminal is in different
moving states. When the moving speed is faster, it is possible that the subscriber
terminal position is changed greatly within transmission duration of a downlink
package data, especially, the propagation environment of radio wave is changed
greatly; in this case, a downlink package with a fixed length is difficult to be received
correctly even it is retransmitted in multiple times. When this situation happens,
usually it is difficult to be solved by conventional manners, such as increasing

redundant correcting or adjusting encode rate etc.

The method of the invention takes an adaptive way to change the length of a
downlink package. The adaptive way is as follows: during downlink data transmission,
at the beginning a longer length of a downlink package is taken to decrease the times
of uplink acknowledgements and to rise the system efficiency; when a uplink
acknowledgement shows that there is a serious error situation after one package is

received by the subscriber terminal, for example, the package cannot be correctly



' data to subscriber term nal 23 and subscriber termnal 23 returns receiving
acknow edgenents of every package to the base station. St 60 N0§/0%73t0 (12)
are steps that makes transm ssion and acknow edgenent procédure between the
base station and second subscriber termnal 21 which is simlar as what

have bee rib , re.n. s . and Q re the situation

t hat ther}gu?‘ze?ril cga(r;e t% Zﬁyﬁ"lgn(gm%f t}rg%seﬁﬁgezragg%wlgp, B‘ﬁﬁﬁé@@ Ogr?da?%’? s an ARQ
to the bamekageds evreasad ninbéiatehs Suel & fakig AT brigindl lengiiaGddlen t h an
updat ed beanform ng, Figure 3 shows a procedure that a base station

adapt i velrgtrangmission ishmadecpgging aid sp futhnuintelkthe dowvadiok pRekdgagds icheregthocedur e
of transmutti criber termnal 23 in figure 2 as an

exanpl e, %egv%gﬁgggg@gﬁeg?%@quazt ment procedure conprises the follow ng
steps—of—Steps 3t and 32, the base station-transmtting ther+—hpackage———
to subscri beFort 2 TD-868DMA syistem, tthe shexdest denpitin of andowslingt packagd ist bge (1 -

1) " h pack?ﬁe 1i .e,. the | ast pa‘il}_age' Step 33, having transmitted the i th
package, hesIBhOL asdatd fame, Bndifar qther Hé“ﬁ‘@kﬁévﬂh@ﬂbgrjr@%ﬂth 96 S QB ough
uplink c Blfh%'ﬁ;' ifadidgameception is correct, the transm ssion being

confi rrregj,a ot ésrwiase tﬁe i “h package is retransmitted and the
retransmssion tine n is recorded;, Step 34, before retransm ssion,

det ecti ng whadamivelyhehangingatheniemgthonf ta dewnlinls packagzk isotoospegd et ¢lie t han a
preset nunber,, such.as 2 or 3: en the retransm ssjon ti n is, egual to
b “ar eat AT AL S uamorming 8F SheHaiaRgn tapmE RS SubkiBy ehtipgl

transni t tiesviRekp@d! sk et & Makinunf 0&5aBilRY of ik sttt BAA thel srart bntendd 2, but
not | ess than a m ni num | engéh L,";"™ (the shortest length is one tinme slot
in a frarfEe 8t oMben gualBy rafdhe yrecefvedrpackegs Bobetiskii thy length sfnflewnlink with t he
L/ 2 | ength; t LSS [ A . e |, reater than
the pr eadeiititll i beThBitaTha3h Bel 1RF ls3, ERLISHT s Buflf oMo

r et r ansmican béérdught infiaplkpaed syistefn éf€ioighty ¢an Betigipréd@d. when ith package has
been correctly received by the subscriber termnal, the nunber of

consecutive n- er,r or, package, m bei ng .recorded, and.the system further
det ect i ng wrOPHEsy .l (e caiBssriber dﬁ"ﬂgaldmmn?&es‘id&alﬁewaa he adjustinged: if it

i s ended préRUiHeNbiNBe tl&lgt%e P a l\ﬁrginﬁrﬂc?ﬁé@c@ﬁp b€ qﬁfck%%@rﬂﬁm&é bfAELtRAC gage

data to the subscriber rmnal 23, otherw se Step IS executed;

PCT/ CNO3/s0®¢ 7wrigg dhe 8ebscriberciermingl ishmoviag witle addgles speddstherradioewar package
mis equal to or great.er .than a preset nunbe sych..as .2 .ar, 3, J.e. whether
the pres @P%ﬁ%%} %8?(%&3% Hﬁg‘@?rﬁ%_sa%ge@ﬁ EE 88‘5# f“ﬂ’@ggﬁxléﬂ }thegu@jgé 4 ber

term nal sgrchtbidig DM §y3tendlisssh SNTDREPMA, a Bive Rtafioh witfiuRdrt Bhtelipat er
than the preset nunber, the length of a package to be transmtted being
doubl e, ica@ obtaiethe aqying speed el :pbsenitkas tergyingl versthe spacific way a follows: ~
package; P m i . r n r . t.h of a
package tbggﬁeoﬁﬁrgr%%ﬁ})tl lg]é aE'é'le"gﬁ?fbé"Bﬂe@‘ él ﬁ%lg’l ‘g‘gg’%‘ﬁ* ﬁ?&gln%btélte]?&ﬂreﬁlﬁgé to Step
31 for tradsimsgsoof e t{ime-deldy ih thadketien, 5o gpusidod chimpesofaa mabdeeithet 0 def i ne
movi ng speed qf.a subscriber termnal.in order .to adj usgl Eerslgg h of a
package t?)mﬁg"‘_‘t’rsah'ém’ft Y a@ﬁﬁ?_ BfYAtoRy dheiMPVARE jSBeed BhdRe STBIFBRT 42 and
43 are sybafindlRan be eAlouIARY; Me MdviR$pedd ofMRRUbRribe: @ffinkl canRIREEFH Vel V.
Through neasuring the DOA and di stance tw ce, the base station can roughly
cal cul at énpther basid togletgrméng b length elibdewnliel packagd, veiicldumeamsgthat itleari t t i ng

cow systRiE SErel el PRl aF CRodnfk BECKBER R eGeati b BEBT 0"

conmut at ingévisd sieed Wlow] the hgth ik doreddase station. The base station will set
a shorter length of a downlink package for the subscriber termnal with

faster moving speed, and a_ |longer |ength of a downlink package for the
subscri bdiriebDasexiptipn jof$heBBrawingsg speed. Suppose at the nonent to, the
subscriber termnal is at Eosition 42 that has a DOA ao referring to the
ref erence dikigurei dnshaws: hehigheppeesl alownlinkli packagee ddta trensnriesimswitlstat i on 41;
at the r’r%rorgptnttit(?ﬂ%lﬁtggﬁ%qsubscri ber terminal is at position 43 that has a DOA

a, referrlnge erence direction in the figure and a distance dl to

base stati orFigire 2 kRdws tahdgisdion peocedurd Wfahé dventibe foubswilidkepadkaper nal

nmovi ng speed v is; ~Co0z + G~z - 2 Co C~, cos(ao - a. ) v_ ~t, - to)

Si nce ci datafer amabile rommypisatien sxstamumithamasianigpesem i s very conpl ex, for
exanple, in an urban area there are streets and buil di ngs, which make radio
reflection nore conplex, and also a subscriber term nal cannot nove

qui ckly, so the invention does not suggest using the above speed
measurenent nmethod to adjust the length of a 10




© PCT/ CNO3/ 00173 downl i nk package; but in a suburb or any open area the above
speed neasurenent nethod can be used as a basis to deterrripglg tﬁ]ot})gmiﬂqi tial

| engt h of a downlink package and has a better result. The Bt o pr oposed
by the invention can be used in a FDD (Frequency Division Duplex), TDD

(Time Divisi | 8250 g:il[m ;SN ile ication system. .11

PCT/ CNO3/ 001?%“%% s 1. rrelﬂ?sélg for@r gn%fmggmwﬁi %Hgtgp%%gc’%\}\?h i nk
package datkagen a nobile comrunication systemwith a snmart antenna,

conpri ses, AF a rlﬁggo base, station wth the smart antenna obtaining initial
di rection of FigHf O“Gmlpfe ohmalsuiating rovang eneed of a subsenibaséerminalni nal t hat
is ready for receiving the high-speed downlink package data; B. according
to the ingti : i i every subscriber termnal, the radi o base
station h) t?ddl s!'ﬁ ¢ g; C. the radio base station
directional ly transmtti he.dqwnl i nk package data with a |length of a
downl i nk pac'xléegléwg%tloé’ "Vulrlﬁr\%ia c{e(gcrg)e d PROEE d‘gtﬁ'gé"d i TBIFEnCR FARIAYINEShased on t he
beanform ng for the current subscriber terminal; D. after having received

one downl i nkinpRGI8AEa rhdlileCddnRiticAdASTSteRCwith §hiEHRkend8 kRGHE itht Gk OF codes
of the said downlink package, and through a uplink channel the current

subscri beHb§cEbas teaninatst U Fi2ng-2hharg ik e ¢old iof haset gatgnol antlett haradyhe
t Iy i i . t 1.y i 0d i
thi ch'a P8 B DRRIRP Aol Endr KEBLIRE SEOAE BlvitaR TROA) St sip clbutiBie - |

nmessage, tetmenaladi o base station obtaining new DOA i nformation of the

current subscriber termnal; according to the said new DOA infornmation of

t he current %bscr%{ge% terninal, the radi o base station making a new
downl i nk bealsP AF3H0 bassftation et smarhantenna transmifs dawnlinke pagkasadainia he new

downl i nk JaBetkBEMcRRink, HdW@I6WHMpsdRakeK package i's correctly received,
or retransmtti nﬂithe current downl'i nk package if the subscriber term nal

requires retytamébi basedon sastemsignabing, iwhiletthe basesstationrB: niaksuipasmidséon t er mi nal

has corregt ecejved a ownl i nk packa The net hod acgording to
Caiml, %%dgi“@?‘ﬁfsﬂaaﬁagx %%%3? }Q@éggf,lg‘ifh‘&“?'éﬂgfgboé%e---Eﬁaﬁeﬂwtlﬁﬂk’i ﬁﬁt dcall to
the subseuailingrfilsesubsagber tdiminab28 ineaPagliy chABel Withdorhhiediicabsacsd

downl i nk package data through a pagi ng channel in an omi-directional or

sect or ed SBREARARBMMObt ai ning the initial DOA information of every subscriber

termnal fr i . t ho cording to Claim
2, wherein 'ﬁ%ﬁ g%bgg%?g\g%&?%?nn‘iﬁﬁgwﬁ E%ﬁ@%deglm%rsleert Wﬂaﬁgmflk% e in an
i dl e st awekmowledgearent thooughragesdrad secesstchame] (RAGY)E o recei ve the downlink

ackage dat 1
P 9 aStcp %3), after the call and response are successful, based on the received DOA of

subscriber terminal 23 the base station transmitting first high-speed downlink package

to subscriber terminal 23 in a beamforming through a downlink service channel;

Step (4), having received the first downlink package, subscriber terminal 23
making error correction/error detection, i.e. checking whether there are error codes in
the first downlink package; if there is no error code, the subscriber terminal 23
returning an acknowledgement about a correct reception to the base station; if there
are error codes that are uncorrectable, an ARQ being returned to the base station;

Step (5), then, based on the uplink acknowledgement signal of subscriber
terminal 23 the base station being able to obtain a new DOA of subscriber terminal 23,
and then transmitting the next package when last package is correctly received or the
last package data when last package cannot be correctly received, to the subscriber

terminal; and so forth until every downlink package has been received correctly, i.e.

the whole procedure, in which the base station transmits all packages of downlink



~ PCT/ CNO3/ 00173 4. The nmethod according to Claim1l1, the step C further

conpri ses, adaptively changing the |length of the downli nkpgﬁgblfn@%7pased on
guality of the package received by the subscriber term nal. b. e met hod
according to Caim4, wherein the step of adaptively changing the |l ength of

t he downl 4 a OMLI: SRS T L It LN or t length L.as the
downl i nk dpaga{éktggg gﬁg%hq%%{déatqr%%slflﬁ{(ftsluﬁécﬂ%ﬁ%gtgmﬁfﬁ 6%38 géectegl"%e
current sacksewletigemdney off gvaty, packagelte tifabiasesatisnibscri ber terninal has
correctly received mtinmes, increasing the downlink package |ength for
(m-1) ~h tine_transm ssion, wherein mis an integer; if times of correct
reception i sSteBs§06Phin (1) atei steps Hhat iaken dransmésston andyapknovdedgemenin| i nk
package | ength for nex e transm ssiqn;.if. the current subscriber
berm nal MSRCHBurE the bat¥rsigtcR Ao seronAapbssibss R BN S ik S B
downl i nk Rackatave Besk @AsHHE d009e CWhBILst&RVO) bk (BGKAER diRRESHher
(n+l)"'h time retransm ssion, wherein n is an integer. 6. The method
accor di nghe sulesceben termipple? braseives aiparos package agd apwmsamABR ®, the beseasi ng

docr casi i ioRbai AR et rkusnit e PPttt o SRRt of i ng 10

Clains 4 or S, wherein the decreased downlink package shortest |ength
equal s to onEiguien®siedvat a procedwta titat hrbasestaon Idh@tiﬂﬂ?hﬁﬁlsﬁ(tﬁ@[dﬂ'ﬁmgoft@ G ai ms
4 or S, \C/}Ter | thﬁ decreased downlink package shortest |length equals to
one radi ‘W“i‘ﬂg.mﬁ. agenel akingh dhe REQesiwrngf tranunising packages &9 rsubssaibet ep of
adapti vel nep I ' rl aking a
proset || Comran 25 18 R Capian et HOREAY R AREWERR proETye S

downl i nk qoapkisescthe foloveng stepbefer i ber ternminal; based on two uplink

acknow edgengnt SS f 1he rrent subscribey, term nal, fhe radio base
station obt af tﬁP% i?@g%a?enk’%#n%%{f% rﬁ‘?’?&“ftmgem&d aP"f“g(ﬁ&"né‘ésw BEL i val s:
based on tp@shill I wathane 88arRformits” &t leAgtASIC bt BRY (;Lef i fRkaddli d WRe MRENT S,

the radi o base station cal culating a noving speed of ‘current subscriber

t er mi nal ;pagknge;
Step 33, having transmitted the i package, the base station obtaining the

acknowledgement message through uplink channel; if the reception is correct, the
transmission being confirmed, otherwise the i package is retransmitted and the
retransmission time # is recorded;

Step 34, before retransmission, detecting whether the retransmission time » is
equal to or greater than a preset number, such as 2 or 3; when the retransmission time
n is equal to or greater than the preset number, the length of the package to be
transmitted being taken as half length of the original, i.e. L = L/2, but not less than a
minimum length L, (the shortest length is one time slot in a frame or one radio
frame);

then Step 32 making retransmission with the L/2 length; when the
retransmission time » is not equal to or greater than the preset number, the base
station executing Step 31 directly to retransmit the i package with length L;

Step 38, when i package has been correctly received by the subscriber terminal,
the number of consecutive non-error package m being recorded, and the system
further detecting whether the transmission of downlink package data is ended; if it is
ended, returning to Step 30 to end procedure of transmitting package data to the

subscriber terminal 23, otherwise Step 36 is executed,;



+ PCT/ CNO3/ 00173 the radi o base station decreasing the downlink package
llength for the subscriber termnal with a faster noving speed, and

i ncr easi

ng the downlink package I ength for the subscriber PEEFYPANT

sl ower noving speed. 10. The nmethod according to Claim1, in steps
transmts downlink package data to all

Subscri ber & SR i eRiBE SBper e dposcsURae b emonaeHORA P IRCALInge dat o
N@eatéd the a ]J]‘t@et%hﬂﬁf'tsu&%’ss@& ]que WREMENRE pRAS: RMMLEDE ga%](]x%/ﬁ recei ved

one by o
all down

| 1 nk packages correctly, the r'adi o base station sequent

transmi t hagbesn ¢astectntsesiyed by subscrberdsrmisal RS ovittvmt rat@nsrhissibn; 14

.Al @ A5L.

AS LAH . A9[ . ALH

L{ 0l @
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package data, base on the mature technology of which a synchronous CDMA system,
such as TD-SCDMA, can obtain the DOA of a subscriber in commutation state and
distance to a base station. The base station will set a shorter length of a downlink
package for the subscriber terminal with faster moving speed, and a longer length of a

downlink package for the subscriber terminal with slower moving speed.

Suppose at the moment fy, the subscriber terminal is at position 42 that has a
DOA ay referring to the reference direction in the figure and a distance dp to the base
station 41; at the moment ¢,, the subscriber terminal is at position 43 that has a DOA
a; referring to the reference direction in the figure and a distance d; to base station 41,

then during 7 to ¢; duration, the subscriber terminal moving speed v is:

\/doz +d12 -2d.,d, cos(a, —ay
Vv =
(tl_to)

Since circumstance of a mobile communication system is very complex, for

example, in an urban area there are streets and buildings, which make radio reflection
more complex, and also a subscriber terminal cannot move quickly, so the invention

does not suggest using the above speed measurement method to adjust the length of a

10
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The method proposed by the invention can be used in a FDD (Frequency

Division Duplex), TDD (Time Division Duplex)) CDMA or TDMA mobile
communication system.

11
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high-speed downlink package d

B. according to the initial DOA information of every subscriber terminal, the
radio base station making downlink beamforming;

C. the radio base station directionally transmitting the downlink package data
with a length of a downlink package as a unit to a current subscriber terminal, based
on the beamforming for the current subscriber terminal;

D. after having received one downlink package, the current subscriber terminal
detecting error codes of the said downlink package, and through a uplink channel the
current subscriber terminal returning an acknowledgement to show whether the
current downlink package is received correctly or exists error codes in which a
retransmission is required;

E. based on the acknowledgement message, the radio base station obtaining new
DOA information of the current subscriber terminal;

according to the said new DOA information of the current subscriber terminal,
the radio base station making a new downlink beamforming, and transmitting next
downlink package with the new downlink beamforming if the current downlink
package is correctly received, or retransmitting the current downlink package if the
subscriber terminal requires retransmission; and so forth until the current subscriber

terminal has correctly received all downlink packages.

2. The method according to Claim 1, wherein step A comprises, the radio base
station making a call to the subscriber terminals that are ready for receiving the high-
speed downlink package data through a paging channel in an omni-directional or
sectored beam and obtaining the initial DOA information of every subscriber terminal

from its acknowledgement message.

3. The method according to Claim 2, wherein the subscriber terminals include
those terminals that are in an idle state or in any working state but are ready to receive

the downlink package data.
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the length of the downlink package comprises,

first, taking a preset length L as the downlink package length and transmitting the
downlink package to the current subscriber terminal;

if the current subscriber terminal has correctly received m times, increasing the
downlink package length for (m-+1)" time transmission, wherein m is an integer;

if times of correct reception is less than m, still taking the preset length L as a
downlink package length for next time transmission;

if the current subscriber terminal continuously asks for » times retransmission of
the current downlink package, decreasing the current downlink package length for

(ntl )"' time retransmission, wherein # is an integer.

6. The method according to Claim 5, wherein if the said m equals to 2 or 3,
increasing the downlink package length to 2L; if the said » equals to 2 or 3, decreasing
the downlink package length to L/2.

7. The method according to Claims 4 or 5, wherein the decreased downlink

package shortest length equals to one time slot in a data frame.

8. The method according to Claims 4 or 5, wherein the decreased downlink

package shortest length equals to one radio frame.

9. The method according to Claim 4, wherein the step of adaptively changing
the length of the downlink package comprises,

taking a preset length L as the downlink package length, and transmitting the
downlink package to every subscriber terminal;

based on two uplink acknowledgement messages of the current subscriber
terminal, the radio base station obtaining its DOA information and time-delay changes
of arrivals;

based on position changes of current subscriber terminal at two moments, the

radio base station calculating a moving speed of current subscriber terminal;
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10. The method according to Claim 1, in steps C to E, the radio base station
respectively transmits downlink package data to all subscriber terminals that are ready
to receive the downlink package data one by one; after the current subscriber terminal
has sequentially received all downlink packages correctly, the radio base station

sequentially transmits downlink package data to next subscriber terminal.
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