;yze3en. k| : 6T. FO PCT/ CNO3/ 00173 METHOD FOR TRANSM TTI NG H GH SPEED DOMNLI NK
PACKAGE DATA | N MOBI LE COVMUNI CATI ON SYSTEM W TH SMART ANTENNA Fi el d of the
Technol ogy The invention relates generally to the nobile HIFAGHI%Et i on
field, nore specifically, to a nethod that not only can take full advantage
of radio beanform ng of smart antenna, but also can transmt downlink

ackage data high_efficiency in nobile commnicati wth smart
gntenga. Backgr HOMdRVERANSMITWJNGIﬂIéﬁuéﬁéﬁ nmuni cat i on

system transm sqhHEFRNIINR MmﬁAP CRAGRIOBH.E - e data with
I nternet t i I . (& system
transm ts GOMMRGIGRITGR s3esd bt s T SMAR AN CENNA 7 rent
The present inplenentation nmethod of this transm ssion may be descri bed by
taking a nethod in General Packet Radio Service (GPRS) of a G obe System
for Mobi |Eieldwfthe Béchmolo@8M) . The net hod works as follows: all accessed
subscribers are in the ready state, i.e. connect to a network; the radio
base stati onThs aveRrien Celdidsegencilly Wot theon@bilE domrhinitationi fields|mb= of this

carrier, the downlink data are sent to the subscriber termnal ope by one
in an omspeddficadlys fomaethad hal ret anboean ke fWbydiagtagn of cadle begmigHaINGct or  of
t he base gtat.l Lnonder:to : : :

subscri beo;¢f S’?&edgﬁlgrgg'?}laﬁt?@ggls%ocagﬁ@%glgfg?%ﬂﬁ{kw ?ﬁk% Egt%co e%@g‘{ lgﬂrc gl,n t he
downl i nk migtiile coamibecatiea aystad withrsnidni ant@raee, a base stati on does not need
to know a subscriber termnal position, but only the cell where the
subscriber is. In orde 0 guarantee transm ssion quality of the downlink
data, the2REXEVQOURG OA1INE INVENALON | o Repetition) technique is used in
general; that is as follows: while making transm ssion of downlink data
every tine, héhhafyturet mobidh eammenirations spHemadeansmissiog &f skigkispeed | engt h
to the supscr.i ber i nal ; i ived. t th ri ber

t erm nal (g)gtgl g“&? gac\%ﬁgé ﬁ%t? ?iteﬁggtrg\é%{gﬂ\#eegﬁ%é%q%abseagﬁg@%g@%rgwg%dglseslﬂ@?ci%g error
correct i epmandficitioarsysemdeimatiisothist Biat sutisteibes data kased eduthelaobsceber ecting 1
PCT/ CNO3/ 00173 techni que); when the received package has error codes and
cannot bde¢BifEBt-ed, the subscriber terminal will ask the base station to
transmt the package repeatedly. Figure 1 shows a typical flow that a base
station trangg g&saﬁwmpmﬂferﬁﬁ%%@m@i@tﬁ th FanSMBSEhi A8 bk PeldrMRH -byThe

nmobi | e communi cati on system knows that: the subscriber” termnals 11, 12,
... 1N ar dakihg al methoddnaGertehad Ragkét Radio Hervies €GBRE) b6 Blobarkystareyorar e al |

in area ate (such as Y state.in RS);.accordi.ng to the system
S gnal | nglobise EITREROEMIT A ahh Tk thaoREHE Al dcfSsihe
t erm nal sufderibded.are in tll&'réaﬁ?ld@tﬂi i.8] dorinecthé a MedebriRf the o Paekagioniess a
subscri ber termnal identification, and the package | ength is determ ned by

t he syst enme(cawieal angd vith oge gr friukiéde Kiegglofs oh #is carien ib AOWRlIHydat? Blce radi o
frames). 1L , tatl.c . ' j speed
downl i nk S@e@ﬁ%%@“ﬁasf %‘gétrgéinﬁg%gcorn%%gr%%égr%ﬁ nNa Al%@eﬁﬁ&%@%n&n{oﬁ |?&§ct??fonal
mode; hawongrsone &l & ofe Radagfthe daksstatidiein érdemionglarahBeer thh o matter

acknowl edgenent _ or an ARQ then the base station.B and subscri ber, term nal
13 enter ‘%P‘Féh%éh% spbsgH e luninAl @ﬁ&esa@k%]’%@@‘r@ﬁﬁ ‘?‘6&8&% aga, tlife

packages flink [daBNSH 554 . lal A6 ISR thebd Wkhd® Pase
station é%?%ﬂlgt%gar?@e@%egg%%gﬁh%gqgwtah%e'?i me | sefi ni sehed. Then

sequent i aubscribehierhmsbpasitatmi but daly thacsiiiwthsrerthe bubspeted idownl | nk package data
to second subscriber term nal 11; having received an ARQ fromthe

subscriber termpal, 11, the base st.ation.B t sm ts..the, packag ainin
an omi - di reﬁ't PB(%&Iton%'ﬁaé?nq?%grﬁ'“irﬂlés%%saélagg'apf%ﬁe E{O &mgu aCr%ﬁﬁerl{t@grm nal
11 enter (aAheomAREREQR ST for RIFLESd Rechnttuack Rovd afgaiErni that acadfvliewsf
packages until transm ssion of the downlink package data fromthe base
station Bvhits makiae trapemissien mf Wawnlink dtatevesy Empethf dasq Fipdeie@ansmHisghot her
devel OPMERLkade FaViDAS! TholRR! efiohORTH SRLLAR: USRI TP CRATRY nant enna
t echni que, WHI C greatT'y I'nproves system capaclity ahd peffornance and
reduces spasks thesubsciiber teaninal getécncwhétherothe ssvaived patkagahad ardriwates wi th a

recei ved uplink signal froma subscriber Lgrm’ al, a base station

det er ni ne¥NEBT| OFEEHYha Ora?rqu\ﬁ;FCCEI%ESC yqug E%‘CE@B%%‘&“E%‘?‘ ORI, and,
beanform ng the uplink signal based on the DOA, the base station nake
directional em ssion of downlink data to the subscriber termnal.

Qobvi ously, since a base station does not know DOA of a subscriber term nal
and if it applies the continuous node;to transmt downlink package data for
every 2 PCT/ CNO3/ 00173 subscriber term nal, as nentioned above, only an
omi -di rectional beam can be used; in this case, the advantage of downlink
beanformi ng of smart antenna has not been taken. Neverthel ess, a subscri ber

e o




smart antenna, a system nust know the current position of every accessed
subscri ber term nal to guarantee that downlink beanform n&ri s tracking a
novi ng subscriber termnal correctly. Up till now, there "RNEQHPution for
t he above problens. Summary of the Invention Objective of the invention is
to provide a nethqod for transmtting hi gh-speed downlink package.data in
mobi | o coHMHIREAMTISA tgqum Rapk cHA & an?fﬁénwt SAPTERGH Wet ake ¢ he

advant agguRcriBEREmiANLGINAK MY batt sBGM QRGN TRIpdRI I ME&N P €M resour ces.
The invention is inplemented wth the foll ow ng ]taechnl gue schene: A nethod

for transmtting high-speed downlink package data in a nobile conmmunication
syst em wi t h Eigewedrshownadypieal floonthat abase station tranginits dsevedinktpackaga dofiet h t he

smart antenna_obtaining .initial di,rection of arrival ( i pf or pati on of
cvery sutiSct uERrReF rfpdt hh OB RS kbRPuRieaid i Yise' ARhsi BhE S P

downl i nk spekiBéeetdingls 1B, 12CCONdira gl {ceatedant ity ddlladf tROBadenstatoneB iad of every
subscri ber termnal, the radi o base station nmaki ng _downlink _beanform ng; C.

the radi dhayare all ia evadylistase (Sushas ithe REAALYistats iy UPRS) dersArding iptekage dat a
wth al %9%519 sggnan gﬁ}é@héesgé%ﬁ%ﬁ@ggqs%?tst o%ﬁﬁlkﬁoe%l?agg &%%??}ﬂ%esféﬁﬁﬁlﬁfsb er

term nal ,“based 0 ormng e cur er termnal; D.
af t er havilng2r eciN weguensiellylohd ihekd pdcdaalyepackdpe hay nesubsqibes aerntisal t er mi nal

detecting_error codes of the said downlink package, and r.oough. a .uplink
channel tfatigRtE, N ﬂi‘ﬁé%?lf%@ientgg} igidgtermmnsg ??V ﬁl?%%’Sf&FP Q’é\iéhg'v%@ nt to
show whet : nﬂﬁ’t}{‘fﬂ ' e is received correctly or exists
error coaggﬁﬁnhm\iﬁ?ﬁé}g%etrané%%%?gﬁggg required; E. based on the

acknow edgement nessage, the radio base station obtaining new DOA
i nf or mati on A$ showncor figere buthechdsbestationr Bi transmi a high-speed downlink

package data to subscriber terminal 13 in an omni-directional mode; having received a
package, subscriber terminal 13 returns an acknowledgement or an ARQ; then the
base station B and subscriber terminal 13 enter the same transmission and
acknowledgement procedure of the packages until transmission of the downlink
package data from the base station B to subscriber terminal 13 of this time is finished.
Then sequentially, the base station B transmits high-speed downlink package data to
second subscriber terminal 11; having received an ARQ from the subscriber terminal
11, the base station B transmits the package again in an omni-directional mode; then
the base station B and subscriber terminal 11 enter the repeated transmission and
acknowledgement procedure of packages until transmission 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




PCT/ CNO3/ 00173 according to the said new DOA i nformati on of the current
subscri ber termnal, the radi o base station nmaking a new downl i nk
beanform ng, and transmtting next downlink package with PHENRER Downl i nk
beanforming if the current downlink package is correctly received, or

retransmtiing the current downlink package if the syhscriber, term nal
requi res SPBIF! ﬁ%‘r?f‘%’é‘?]traﬁ§ MgRHOREY 308V E1PNh T Pmphélr?f&lppéﬁaﬂa@w&géﬁ%s > term nal

has COr I & thiY hC Rie/RflaRtbbe BPURLANN PAGIBARRE JMBLA! MithEMabnbOBRA! SeS, the

radi o base station making a ¢ e su riber termnals that are ready
for receitskeng t he hi gh-speed downl i nk package data through a pagi ng channel
in an omi-directional or sectored beam and obtaining the initial DOA

i nformation gf eye subscriber term.nal fromits acknow enent ssage.
wherein t o ST 2 WBRHRE ol el STinel AR KR ERERTER e h o

i dl e st atsena@t antdhnay sy¥ednk infigt RAGY eheldtlredt BositeRONf dvery feedseé subseribawnl i nk
package data. The step C further conprises, adaptively changing the Iength
of the ddemminaktopguskanire tat dewalinkgbaamfoymite ishisackingkageovieg: SuRsEHDHY t he
subscrib . ' Wherein the step of adaptively changing the | ength of
t he domﬁlgnr?&g%glggggg'conpri ses, first, taking a preset length L as the
downl i nk package length and transmtting the downlink package to the
current subsUpitibtlatowt, eene i3alo;solutioh ier theiabevetprehltxasr i ber term nal has
correctly received mtinmes, increasi.ng the downlink package |ength for

(mtl) "h tjme transngission, wherein mis an integer; if tines of correct
recepti o&@m&xﬁkﬁﬂl&'ﬂm taking the preset length L as a downlink
package length for next time transm ssion; if the current subscriber

t ermi nal con®Pbiseides Pl thesirzertion i toinreeide @t mahedifes frapsmyttinghleighypeednt
downl i nk d r I i.nk C | or
(n+1) " h tdlgr%llﬁr%gt ragn?r%n'dsaag%}s(ljrpn,gﬂo\t/t\’ﬂgrcéﬁﬁﬁﬁ%aégg%{ﬁ&eg@rﬁ.%?ﬁ?%’ﬁ l-{ehe said m
equal s t an&théd skbuld fake emsadv@niape ofl owat iafilenpabitagiehdue votupying Bb;mudh t he said
h equals to 2 or 3, decreasing the downlink package length to L/2. Werein
t he decr S¥E&H IBONCSnk package shortest length equals to one tine slot in a
data frane. 4

The invention is implemented with the following technique scheme:

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;




PCT/ CNO3/ 00173 Werein the decreased downlink package shortest |ength
equals to one radio frane. Wierein the step of adaptlvely chan |n t he
| ength of the downlink package conprises, taking a preset P¢TA Crﬂij/ as the
downl i nk package Iength and transrritti ng the downlink package to every

subscri ber term i nk. acknowl edgement ssages,of the
current subs‘?ﬁcf’ ing toet?’ﬁ'l ne“( Wfta@tlﬂant}%’eo St"?‘H to%’ga‘f%%ﬁéerglt%al

i nf or mat i1gd A8 bhidBaGis ﬁbékﬁl@ad‘ﬂé’@ &M%'b\é%%m@ﬁé ea%d(tfhn@ﬁ%hﬁg ABxtC hanges
of current subscriber termnal at two nonments, the radi o base station

cal cul at i degvmdinkopackages pétbdthef neyw rdosmiink Lh@smrfcvrb*eng tif rtind natrs:ntt éevnlodi o base
stati on decyeasing. t downl | nk cka for,t crib t er m nal
wiih o KRR OPmb G BRARed T RREMBAEnR IR ke g iR PR A Thsht 1 1 or
t he subscfibfigibet REMinARkeqiirtd retranbRibsibnMNd ROfPE@i] thd cﬁﬁr&i@%uﬁéch@erE t he
radi o base station respecti velai/ transmts downlink package data to all

subscri beprmiaglfap gpreectlyaeceiived atledouplink prekegésve t he downl i nk package dat a
one by one; after the current subscriber term nal has sequentially received

al |l downl i nk \V Lally
ransm ts downriar Toa A ubfifs e b bS R ualet LAl aRNERk e

t echni Caltemnhaisrﬂlad)hretrhaiy ﬁ@vmtﬂvmg the/high- @e&hd@wﬂtrﬁdpmhagesdammghm transm t
downl i nk package ato ev scrl ber termn t he base station nust
cont act 3EHE @@%?&W%E’r&%‘ A1 Qr SeqtoTed GFAm AR C?B%t@ ’E‘ﬁé‘ﬁﬂ%‘l&t’lé mat t er
whet her Uifg uRstof Refy ﬁﬁEdﬂb@@tenhﬁlaﬁfroﬁrits otk fovb@dctenfnieQaBRINI Cation state
or a receiving data state, i1.e. a call-response procedure, "and havi ng
received responses fromthe subscriber termnals, the base station nmakes
data transmi $dierain thetiubsarbanterminals isvlede thoseteswiiabethat are i amidlé staten a

wor ki ng state sion nnot. be h ned directly. This procedure
is simlar'® %ﬁy Wﬂ%ﬁf&ﬁ% ? ‘gtrSE%a&Z rec%mﬁ% ﬁ%@“ﬁé’?ﬁ@éﬁaﬁﬁe base station
and a subscriber termnal that is ready to receive the downlink package
data is estabhd sepd furies bmpeises) Adapiasly cHadfingth& Menpsh bh ehesddslinkber
termnal initial DOA and the smart antenna system can make downlink

beanf or mHﬁ‘@kE\SFtbﬁsetdt%‘ queAty; oftths packpgsecetyrehby the sebssribariteminal. downl i nk
package data is started. 5 PCT/ CNO3/ 00173 In the technical scheme of the
invention, dyheRgh tﬁ@@@ﬁto?sadaan@t Chéh M tahgtﬂa&fatheadow&t( RRgdeage 1s

taken as a unit for trahsm ss and packages are sequentially transmtted
to a subgomppees,t erni nal . Havi ng recei ved a downl | nk package, no matter

whet her it i rrect or gL~ C naI shoul now edge
through t he GSErihEhaReetdhs « I Gk patagh Hobh S SARIREREDOR. of

t he subsowiink bedkabal the camedtREbRAKAAWnEAZEM™eNt nessages. Based on the new
DOA of the subscriber terminal, a new beanform ng is made, in order that

t he beanf or nif rﬂ@e ﬁlﬁrémté§ubs¢eberuts§nmalb1@afs qoatieply sceryed mngmewmhre@m& thgew
beant or méﬂq/nlh le%é‘@ttf'op ml-f i {rgnsm?sshn rlell nk 1? %’¥ qugf if the
Y, as ’a

current |ve correc tion
retransmts tfhmaswt‘r@ntectdmmﬂdnlﬁs s Kiagreml sdla takﬁngéﬂie(-‘p’rSseC &omiat Llae acorrect ed
in the current received dovvnl i nk. package.. I n a synchronous CDVA system
such as TOWoapkpackags bngh fonaexhEimedErSINISION; | nventi on, a base station knows
t he_ di st .ancellf%e P?@SF% térﬁ{lﬁgl.@%t’mu%‘ﬂslkltas]%fﬁr %hﬁessr)éf}&l%ﬁﬁ&&%f on of

upl i nk signa control of emtti ng power . ring transm ssion procedure
of hi gh- sthfeedrrdﬂvddwninktkgmkme ddatasingatheacursht dowehigh padfaga letgiinifomk
package i(s nglied. When aﬁe Station with smart antenna transmts

downl i nk (Batkdyee ree‘"\?gmlsﬁ%m‘f’ FENFIS RAYUCEEE t ransnitted according to a
downl i nk beanform ng, and the base station nakes beanform ng based on the

upl i nk- acknowhest@eiTeRd sa5d gzraiuﬁts th D or S, Pefhtilg ehel dbAinlk pdbIeEE 1dRth {oer m nal

isin different noving states. Wen the noving speed i s faster, it is
possi bl e 2h#ithe spad g gaeals fhder 3 éteﬁtenang tb@sipwnbnk packegalegeth tgdéht |y within

transm ssion duration of a downlink package data, especially, the

s nl ik pa
Gownt k. packas iERRkricd M nbkBls SFAREEaH SRRl B GUSLTREL T

even it iisadetarfeamsari tted in nmultiple tinmes. Wien this situation happens,
usually it is difficult to be solved by conventional manners, such as

i ncreasi ng redundant correcting or adjusting encode rate etc. The method of
the invention takes an adaptive way to change the | ength of a downlink
package. The adaptive way is as follows: during downlink data transm ssion,
at the beginning a longer length of a;downlink package is taken to decrease
the tinmes of uplink acknow edgenents and to rise the system efficiency;
when a uplink acknow edgenment shows that there is a serious error situation
after ~one package |s recelved by the subscri ber ternlnal for exanple t he

AT AR IS NN A ™S o




Adaptively changing the |l ength of a downlink package is to speed up the
procedure that the beanform ng of smart antenna is tracing the subscriber
term nal noving speed, so that the maxi mum capability of YHENYWEmM and the
smart antenna are got. \Wen quality of the received package is better, the
| ength of a dgownlink package data can be doubled and so forth. In this way,
functions of MNEIL g decipased dowalink nacknes  thrttest Jersthcapalarie oy sedien

ef ficiengygan be inproved. Cbviously, if the subscriber termnal noving
speed is known, the adjusting procedure of the |length of a downlink package
wi || be quicker and nore effective, since during the subscriber termnal is
movi ng wi t h Whiteghéhe stoped adaptivedydichanging ther bpgihadfi te dowmdinki mokige wor se
and the error. code probability is higher. For a synchronous CDVA system
such as TD™BEHk, a base station with smart antenna can obtain the noving
speed of a stbmgrd prkett RAghRks Wd Bow kS pR%bEd ; taased on
the two uplink gckgow{ edggefhrrent si gnal s, tﬁ?k%%ésgn‘gﬁgtaﬁgﬁﬁag%%%st}?he DOA
and chan Wﬂkﬁ)h‘é{aﬁ%ﬂwé{wsqrwetﬁ@nﬁ@hati on, so position change of a
subscri ber t i nal . > W h i nformat | t he movi ng, speed of
The Subaer i bR A o8 AT °§W8{X,%§g?r§§r§dfne§ﬁ%§esw8\l§iq‘ﬁ% cugaty Spserlper

subscr i ba¢rntiralmhoaidic diselieatiod @BtadEing@ RO DA ifash AiohAnd €hRrd¥ld}ecHahigesl engt h of
a downl i nl§ package, which nmeans that if the noving speed is fast, the

| engt h of°T&TH&WAI i nk package is decreased, and if the noving speed is slow,
the length il j LPLLQR: ' Lgure 1 shows a
hi gh- speed d%‘\iﬁ ?Eﬁ%gggﬁagéh%fgtge%#;%bggﬁ@% t\%\ﬁ&?ﬁ%ﬁ%\g@ﬁﬁegﬁa ®ret hod.

Fi gur e 2 rghohssetstaivnrmakslating pmonétspeeddf ¢urent subsaribiep rerfntital;,downl i nk package

data for a bi | onmuni cati on systemw.th smart antenna, 7 )

PCT/ OND3/ 00178 ffffﬁ% it %atkqli‘o‘%%?e&ﬂflg i*f?s‘iﬁ%l}n&rpaf WA ARER ?%fth%lﬁu'%faa_bftri ve
l'engt h Ofteretai Wil a BRAGHABSing bl Carfl BBRUGnP HelvRlIffk PaclGik Gt k9 movi ng
speed of a subscriber term nal. Enbodinments of the Invention e I nvention

will be dessbserer tanmingl withatstowerwmhaving sifeed.ence to drawings. In figure 2, a
nobi | e communi cation systemw th smart antenna knows that the subscri ber

termnals 2 : N,ar . he cell .o ase .station B and at a
ready state ,Jinb&u%mt% & S% Y g%e%d%o‘!éass ¢ E%a%loﬁ ﬁ%%e‘fthvgiys B%‘&Sﬂlfsc‘?%@‘inh p&ﬁlga(gﬁOA) of
these suldaarioker subseriben atrdnind éiint ard AP td daRivettBt idownllt PadkdBE Wa@nt enna
transmts downlink gackage data to a subscriber termnal, the foll ow ng

steps ar @%¢ dReneisplpr (the cupgricsnbseriksy steaningl dwal seaventiahly | recaives Bise

station BoRRKES phoidBeMtGiPdc ' fatp DESTdIRG"

t erm nal 83, 21,p .. .QZN sec?ug’nﬁear?@wak?E??%F%gpq?@r%r%@# c'io&%{sl@?i ber
t er mi nal pagage datapagéxiguldeeiberabrmvingln ommi - di recti onal or sectored beam
Step (2), having received the call, the called subscriber termnal 23

maki ng an ack edge t thr h a reverse access.channe RACH) ; Step
(3), after EIHER%%F@%%Q‘P%%%%% “bVFB{l%‘b&lEgéra*tﬂs‘? SBURH 16 _yttéiéraln_étégi ved DOA
of subscdbwalink paciagaldat3d BRrPAGEscEbE! lePiral, ARS8 add kidorf kst cHiad- speed
downl i nk package to subscriber term nal 23 in a beanform ng through a

downl i nk V& thec subsprbgieterminek hrough thenpagige r desnslend tohastef | wistthatothal i nk
package, i . ] making error cqrrectionlerrqr, detection,
i.e. cheéﬁ#ggg%gﬁgéﬁg Hle%gidéerzgtatg’r% B?Q@galggu?%&?tﬁé’rFirf’%elmﬂ%aﬂtﬁis ®package;

i f thereiksanallatsponse petredirbeasd Baving egeiter fospise SrohthY BB G?

acknow edgenent about a correct reception to the base station; if there are

error cofdBinals thebase sigtion makesdatatrangmisygy. Thisrgeans that guen 2 subspébdsase
i on: . . d . i i | of
station; 3@ (P)n af %gﬂ?rpé;?%% tl‘ié“tr&ﬁk?mkb‘?%ﬂe?@g'@?%ﬁ%ﬁ”&%ﬂz‘ g o

subscri ber term nal ase station tain new DOA of
subscr i beroceduraiinginilaBto almohdshuda ptacadwn] dridi anignkt betweaxthe packsag®nvingn | ast

package is correctly recei.ved . or the |ast, package data when | as ackage
cannot bé& SBlﬁﬁpflé%rtt_F W@lctg?tx}é fFady & fereive @E&Wﬁ@? Pegkage ﬁé‘ia;ls %ﬂ%ﬁ%“iﬂe‘?or th
until evenyredRunhe %Ksaoggtmaw%&h@@@&cfiﬁ&%ﬁﬁﬁﬁaﬁlﬁlﬁfaﬁETdA{,,anu-tﬁ? sxf(xj;Qﬁ whol e

procedure, in which the base station transmts a packages o ownlink 8
antenna system can make downlink beamforming with the DOA information. Then,

transmission of downlink package data is started.




PCT/ CNO3/ 00173 data to subscriber term nal 23 and subscriber termnal 23
returns receiving acknow edgements of every package to the base station.
Step C6 ) to (12) are steps that makes transmi ssion and HKA8H%HEgenent
procedure between the base station and second subscriber term nal 21 which
is simlar as what hav? been descr.i bed. abqgve, wherein steps 59) and (10)
are the situb thereehmigal sehemeyofs thei ipuentiony dying tronsmigsien obheadailBik package
and retur t a tati,o t transmts
t he packadée W t Iﬁc%%t% % Eag(glr%rf%%m Erélt ?gt&{rhgm%g ﬁ)(falosdtnaab %Jri}% egdt%lr%e that a
base st atsequnﬂdﬁptranmhgtechubj aigibscritiee termingl. tHavingreckived a déwipladdqzagkageTaki ng

the procedure of tr nsmttln ackag st scriber erm in figure
D o an GRS RSB bt et b FEorade APt frpeasheId G e he

fol | owl ngh&lueRShOTuplisk *Bdnnl, a{aﬂt@bagehﬁa@@}ﬁear%aiahpa ﬁé\@mt 6f B the i h
package to stbscriber termnal 23 wth the beanform ng and [ength L of the

(i - 1) hsubsmbalg@rmmel fromethe agltnopdedesgent Beespg@3Basrdvamiye mewrldbittefed t he

ol DT AR o, S0P A BB SRR BTG ™ 0"

confi r medraced hRrsbsgibeNerinital RRSkDIVitS this hew tedinfériingHe bAR station
retransmssion tinme n is recorded; Step 34, before retransm ssion,

det ect | ngraRpBithiext Hiowndink aprskagss ibrihe | WQ@H@‘@&]‘H&I packagsy igyreesivad t han a

preset ”%Pr@%t%yﬁ ?%‘e B‘z?se%t ffonst ngoéMéﬁHt[s the {u?ér{t g@ﬁ ﬁ% ngagiggth{ gﬁggsq“a' to

or greater t rese

transmi ttoeﬂnchmercgrréca&bm thmdn&lnft réc@ﬁ@ﬂﬁo@ﬁhlﬁlhpao@ag'egi nal, i.e. L = LI 2, but
not less than a mninuml|ength Lm~ (the shortest Iength is one time slot
ina frame of one radio f ); then Ste 2 gret S|on with the
12" engtn: e ihhinos: CHRAR wsienh et mb-sCRSIA Snirse e or than
the presgfe Wﬁ(’in d be RASRNIRWs e RHESE! JTD §¥b§&1‘t§; t@l‘nﬁﬁ'cﬂt Eé/ it &an
retransmt the | h package with length L; Step 38, when | h’ package has

been cor meakelsyn¢heomization dfyaphniemgnﬂ:}anderoltOépmmag powére number of
consecutive non- error package m bei ng recor ded and the system further

det ecting ther.the .transm ssion.of ,down ckaed alse ifoit
is ended, re umllﬁ transtn(l)ls%?n Bmﬁffﬁkr%ogﬁ’& 'SPS%e Vy%lp%fpatc %ﬁ?s %tai %aélaggckage
data to tlds@t}s ld)lﬁ&Cdmbiﬁfnkt pdcihgals dpliedt tmfemsaasstmm%witﬁ SB6eC biteiehia 9

PCT/ CNO3/ 00173 Step. .36, detecting whether the consecutive non-error package
mis equarensmitydoyplink prckeganevarpdewskink pagkage isiransmitied aggording o @ whet her

the pr es%%)&’ﬁﬂﬂ?%@arﬁfonﬂ %%th@%s@ﬁ?t&rﬁ%ﬁ%@% m%xgénrﬁlﬁnﬁ% ¥4 By RHBsGAI ber

t erm nal t hout retransm ssi on; equal or greater
t han t he apkssdtdgemdne rsignblse It mgbs}smd)é tbatpaasklmabetrotehmﬂat as saridi fferdntbei ng
double, i.e. the le th L bei.n or transm i

ion o i, +.1)°h
package; QWape skgtes Jnped lSt step it 4 Possii dhat tI‘?]é“‘PSéﬂé%rh of a

package t@nliRalt pRNEH Iist @Qadé@&@ré‘&lﬁ RehiP HBndERaLR duratﬁ)'ﬂdof‘ et ggwhink to Step
31 for transm ssion of package. Figure 4 shows a nmethod to define

nmovi ng sppeeckhgefdaa, s@bsmlisbeuhe tmﬁmgaabn ienvigonteentt f svd}msxz\tavb gagthangdd a
package to be transmtte tivel wherei 4 I.S . se.stati.o 42 and
5 are” supel; LR AR peGad il Fifil et P TS Balit vory
Through reasey Bger ReisDXohammeittdd Sh aNEIEpLeMiS8s. W'Ii@n s exih Gapgeas, roughly
cal cul ate the novi n]g speed of the subscriber term nal during transmtting

downl i nk Yseallvadeisadithcult i deosolvade brrsronventicaghmsnoagys, sichwas arereasiignchr onous
CDVA systrg&ﬂndg&cctan@ad;g}&%g g&gdgpattgétg the DOA of a subscriber in

commutation's

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




di stance to a base station. The base station will set a shorter length of a
downl i nk package for the subscriber termnal wth faster novi nﬁ s7peed, and
a longer length of a downlink package for the subscriber PSRRI 3w t h

sl ower novi ng speed. Suppose at the nonent to, the subscriber termnal is
at position 42 that has a DOA ao referring to.the reference direction in
the fi gurlecciyrd ‘a‘ﬁ"sf’gﬁ\if@ Qdhres Hmes %égeéragﬁwl% the -length of @ ﬁ?ﬁYﬁg tl, the

subscri bgiagllkagg R B&redssd ﬁﬁmg SHely 9&h4a§ tgﬂgg hIRSE %e%iﬁa"[ 1&RHE LR Bt O the

referenc ction in the figure an stance 0 base ‘station 41,

t hen dur iregatsmissont is madeasgadm, anidhe fouthsentil tbe dbenlini phckageiingosgdled v i s:
__Go2 +ct~.z - .2 ¢c~0. .G ~~ cos(czo - a, ~ti - to~ Since circunstance of a
mobi | e cdRTRYRL gttb‘?)ﬂ‘%ﬁﬁfé}feémqnén ery conpl ex, for exanple, in an urban area
there are streets and buil dings, which nmake radio reflection nore conpl ex,
and al so a spdsg MRECDMA N¥ydin, GAO RRSrte¥P YeigfUbE k| dowripkt Rkidevenddeon does

not suggest useglg t he above speed neasurenent nethod to adjust the length
of a 10 tneEToCRD3/ e femeowad ifak ofse kudem theshertess lengiuob aodovainkopen ar ea
t he abov nt met hod can be used as a basis to determne the
initial Fpé‘?\lgfggqso a??o&%&n ink package and has a better result. The nethod
proposed by the invention can be used in a FDD (Frequency Di vision Dupl ex),
TDD (Ti nme D XdsptvelyDoipdngiie, tHeDiMagthr off BMAownlixik @ackagulini toasgeod wpy dfeem 11
PCT/ CNO3/ 00173 Clains 1. A nethod for transmittin I gh- speed downl i nk
package dApeedps hainthsi heamdQsming ot SAE AnigpaR SHiFIER tge g‘ﬂépﬁbﬁﬁ?@ﬁﬂ ,

CONDI | S€Spoving Spde@IiPiRRRR RhAMUAD cXabllit BE {enP B E LR SheBidag 1 ni tial
di rection (())f1 %1?? ieva% C DOAI)% )lﬁm or%ﬁtai olrt1§’o§ ev rsy subscri ber term nal that
i s ready arogot. a¥bé gnaity lnd the gbcesyed ephcklagenisi bettep atb& depetld af &; downlink

package data can be doubled and so forth. In this way, functions of the smart antenna

can be brought into play and system efficiency can be improved.

Obviously, if the subscriber terminal moving speed is known, the adjusting
procedure of the length of a downlink package will be quicker and more effective,
since during the subscriber terminal is moving with a higher speed the radio wave
propagation condition is worse and the error code probability is higher. For a
synchronous CDMA system, such as TD-SCDMA, a base station with smart antenna
can obtain the moving speed of a subscriber terminal with the specific way as follows:
based on the two uplink acknowledgement signals, the base station obtains the DOA
and changes of the time-delay in the duration, so position change of a subscriber
terminal is known; with these information, the moving speed of the subscriber
terminal can be calculated; the moving speed of the subscriber terminal can be used as
another basis to determine the length of a downlink package, which means that if the
moving speed is fast, the length of a downlink package is decreased, and if the

moving speed is slow, the length is increased.

Brief Description of the Drawings

Figure 1 shows a high-speed downlink package data transmission with a
conventional method.
Figure 2 shows transmission procedure of the invention for downlink package

data for a mobile communication system with smart antenna.




B. according to the initial DOA information of every subscriber term' nal ,
the radi o base station nmaki ng downlink beanformng; C the_ radio

station directionally transmtting the downlink package dE(ETéCW/(EOWZ’a I engt h
of a downlink package as a unit to a current subscriber term nal, based on

t he beanf or r.the c rrent .s cr r t erm, nal fte
recei ved onghﬁgfﬁn? Stli‘Qwﬁaf’c 15 -‘ilﬂﬁl%ﬁw:h %&@arﬂuﬁfﬁrle‘?%ﬁ éaqwrg@llkectl ng

error codgskdk. the said downl i nk package, and through a uplink channel the
current subscriber term nal returning an acknow edgenent to show whet her
the current Higwiel4 shewsarineigle ofsalculiing swving speat ofja sbsaibics tesmirat.or codes in
which a retransm ssion is required; E based on the acknow edgenent
nessage, IH r(ﬁd' 0 bﬁﬁi t| on. obt ai ni ng new DOA information of the

current sees 'l"“‘dl ng to the said new DOA information of

t he current b,SCI‘I ber the r 0 ba e station making a new

downl i nk bea eo‘r“?ffr’r}ﬂj)n \’gﬁﬁ)e{aegq;{g%ﬁgq RE ‘?f‘é@% { wy \Rﬁ’f?ﬁ'eﬁke ﬁ.%fk?(‘ﬁ’@ésw th the new
downl i nk beanformng if the current downlink package is correctly received,
or retransnmiftfifige bhe n%&l%%hrﬁﬁﬁé&tﬂoﬁ‘&yﬁ@:ﬁ‘ﬂ@ﬂ?sﬁlﬁntaﬂf%nﬁé’ﬁﬁcg\gé Biaf teer m nal

requires retransm ssion; and so forth Until the current s criber term nal
has corr é@bsoylbﬁre@gnm@b 2, 220 0@ amlellgadhagels of BaseTMIomdB hndl aaacrcaddl ng to

Claima1l, step A,co rlses therdlo bas ng, a call to
Che. subscHbArt ter it SORTRE PR the Al RoPSy SR PR] of Hesh i edocd
downl i nk t@ﬂﬁk@lge data through a pagi ng channel in an omi-directional or

sectored beam and obtaining the initial DOA information of every subscri ber

termnal fromits acknow edgenment nessage. 3. The nethod according to daim
2, wherein t&eBaBxte pawrstationyiHuimart sienngdransmiedownlinkpackagerista tre in an

idle st ataesuggcrfbgrgﬂﬂc\g%p%%%%%%ﬁ%gﬁf k& . ready to receive the downlink

package data. 12 he nmeét hod according to Claiml, the
step C furt h¥tep Chnpased s sysietapignalihg vdtilarthie b@ets%oh@@hheﬂfarish@smwml i nk
Kk I f th k h b
f 2? ma%gl %?Sd%wn?lnk% e{ a(t)a tot su scﬁageragrmlnglcfé VZeld b%Ntseceluesnl‘iligﬁC,rgirste Et
calling first subscriber terminal 23 in a paging channel with omni-directional or

sectored beam;

Step (2), having received the call, the called subscriber terminal 23 making an
acknowledgement through a reverse access channel (RACH);

Step (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




5. The met hod according to Caim4, wherein the step of adaptively changing
the length of the downlink package conprises, first, taking a ?reset | ength
L as the downlink package length and transmtting the dovﬁ&“f‘ﬁ? /?)OéPkage to
the current subscriber termnal; if the current subscriber term nal has

correctly, received tinmes, ingcreasjng,the dowl.ink _package | ength for
(m1) " h tdraltf’e tf’ré‘ﬁésﬁ’il i Eﬂfm%e%i #a Slg‘gscé 5 rff“é‘b‘@&; Pf TEPIRS s TS5Ft U rect
recept i OnpckSowBgSent 3 ofBvesi packadedl kb aiireset | ength L as a downlink
package length for next tire transmssion; If the current subscriber

term nal continuously asks for h tinmes retransm ssion of the current

downl i nk pac&@ge( 6detr €Edi arg steps that meakies doansinissionpaick agemomderigementor
(n+l) "h tinme retransm ssion, wherein n is an jnteger. 6. The, nethod

accor di ngreesdereehvecn B b tion apyl second qubscaberipaning) 2 whickis Sifeas ng

t he downlj I . 4t s whdres [ :

decr easi ndS ’Vglhag% gﬁgﬁnn{égg%c dagoé)% ’e‘ﬁ%%rﬁlhﬁgepéletg?a@ F@z?éﬁr‘ge%gﬁat%c%?tdi ng to
Cl ai ns 4 tbe s@hscribarteinmingh2! deeivesn s edrod packaige lang actkangeansABX ©sthe [besegt h
equals to.gne ti | ot . in a data.frame.. 8. The net accarding to C ains
2o 5, e #nd e BurdovatboduRstie Heketeate Shor RO RO qual 5 o
one radio franme. 9. The nethod according to Caim4, wherein the step of

adaptively chigiuf Dehdvitea brizedite @at bRsclgidd Mapaasli agRIsEAMPIehsMSof & aki ng a
preset length L as the downlink package |ength, and transmtting the

downl i nk Jeaakialjepackagsy eFakirg, s prasedure eplinapsmittings packsaes o supicrhrr
ot ati on OB 7y R e e e ARG ofhe RRLRBL bR 2, S5
based on gasgiriseothe Chltsvgag swps 6fir rent subscriber termnal at two nonents,
t he radi 0 ba§tee SSt381.t i odn35a[[ﬁ:ulbati qgt, a {mvi n,%_ spt%ed.,hof ac(i(t;rr?gtsugsuc% grri ber
termnal : 135tep an , the base station transmifting the i” package

terminal 23 with the beamforming and length L of the (i — 1)" package i.e. the last

package;

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 7 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
length for the subscriber termnal with a faster nmoving speed, and

i ncreasing the downlink package | ength for the subscriberPGTENHHAI with a
sl ower nmoving speed. 10. The nethod according to Caim1l, in steps Cto E,
the radi o base station respectively transmts downlink package data to all
subscri ber t 8teri}adeteeting whether @ampnmun&eomerr@mac&wmm iWleqpalctoagye dat a

OF O el ha o biRSei SHHETHER kpURL O DIE, SREILIRL ISR RERUERI LRG| ooC! Ve

al | downl correct

t ransm t shad been domecihprkeiged Hﬁt@shﬁbd&@?ﬁ&%g @\Vl%}/lbﬁf retr@rﬁsli’ﬂlgb%n 14
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10T>L1096tance 1t Byhaseatgiop) The baw/sltart@n( yill satm@tRatet Jength 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 £, the subscriber terminal is at position 42 that has a
DOA ay referring to the reference direction in the figure and a distance dj 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 #, to #; duration, the subscriber terminal moving speed v is:

_\d) +d -2d,deos(ay —ay

(fl_fo)

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
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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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5. The method according to Claim 4, wherein the step of adaptively changing
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

(n+1)" 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,

13




210%& ()-y010%& ()-.z10%& ()-yL-10%& ()-*10%& ()-) 100/(2& () SKKKKKIi 111
i nl dE: /107 102=10%& () - : 10%& ()-y810%& ()-6 10%& ()3
10%& ()-y310%& ()-nlol ~I | #MAMmmxY:/ 10z z 109%F& ()-s10 %F@Nﬁﬁ""’féw& ()-Yg
109%0&' () -10%& ()- ! 10%I'& ()- 10znn#MMmmxY:/ 10z z
109%7& () - S109 & & 1099& () - 1090& ()-!.=109G& () - Noral "

“Headi ng 13] B SR B et el it vplmieddes drngdh o b iR 5
" Headi ng t&@difal Wlﬂff@@és% mAifig spéé@aﬁidmgcﬁgg;ﬁ%hemliﬂﬁ paeltdpe Aenddeful t

Par agr aph Font Y! 8* 44<ENWKani E)rtvxz ~T6" V[ % j nFGHI JKEIWN {TUn
=$%g) 1fters@Bscriber terminal with a slower moving speed.

GJ>PvR~TYZ[\’\ Ubdegi $knl NnOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st u6Ti nes New

Ro manAri al Coyf i r
THSUR' () *+, Hf ’lgffz{r}lgtggg §§9&&1ng% é(l\mﬁ ciD% %{ESQtC to E, the radio base station
<=>7 @BCBE@%[VE&LW@?@R&BW phikhge daheslall ghtisEhbarearptnAs thavare 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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