WD. 98/ 29965

PCT/ SE97/ 02120 FORWARD LI NK TRANSM SSI ON MODE FOR CDVA
CELLULAR COVMUNI CATI ONS SYSTEM USI NG STEERABLE -

AND DI STRI BUTED ANTENNAS 5 BACKGROUND OF THE | NVENTI ON

Techni cal MRS the Invention The preseRETER7EA o -

rel ates generally to the tel ecommunications field and, I n
particular, to the use of adaptive antenna arrays or distributed antennas
in a forward link of a Direct Sequence-Code Division Miltiple
Access (Ds-CDwvA) 10 cel lul ar comuni cati ons system

Description of Relatedg ?V lNK TRANS ﬁﬁmﬂ%bﬂﬁﬂéka&b of cellular
comuni cat i ons systems W A%% required %VI provi de a broad range of
servi ces incl udi ngCM@Iﬂa&RﬂDMMUNI%'BIQNISIYS&‘EMMSdNGfSSTEERABLE _
transm ssi on nodes. These syst bit rates and higher
recei ved 15 si gnal power @%Wﬁww I n increased

i nterference between users. Consequently, in order to obtain the
hi gh capacities that will be required of these systens, the
interferente | eBACKGROUNDOF TBEINVENTION dramatically, and especially
in the forward |i nle' i rection). Reduced
user interference | T i nks of these systens can be 20
obt ai ned by i ncr eas eThelpasentitvehtionrelates gameralaoithy feksdmminicAibap fieMemant enna
arrays can be ut|I| ed tq formrel atively narrow beans and thus

reduce the si zelfoparfifiar use of adaptiveAnycana 3rrays, pr.distribpted anlennas ip 2
adaptive or st efaﬁmdqnﬂ@&ﬁams%nén&me TRVisHE. Multiple Acdeggtbmm&ﬁ gai ns
by transmtting information to individual users in highly

directiond®, natail@hrbemmsmgatmmmmThese narrow beans reduce the areas of
25 potentlal intf ' Sl harly, distributed antenna systens
utilize a plurality of N i eitta el enent s positioned at different

| ocations (e.g., "rafﬂtmmmn@wﬂcel‘h)larcommumcatﬁmgsausrwnmbe required emt i on
Is transmtted to fromjhe, cl psuamggntenna el e port),

whi ch al so ser vB®V Sa ange dRes. fY jeatakvaige, H&%E‘@P%ﬁ”@fﬁ%@

| I'n such a sect OfrhrfifiieidR hivkd THEbAysitad % re&\f?n%lﬁ@a’éﬁbﬁ}ﬁédd?ﬁlﬁélﬁﬂ%ﬁédthe 30
traffic channel data on a code channel for“a particular nobiTe station in

| one antenhd signal gowse leves, Whichpivilb result dmrindredsed interfatencstbebwesn users. sane

gg.? SES?F 8(23 128r El%vse‘%ﬁén%n in order to obtain thequg%xg 9at13>a5cn:1es that will be required of these

systems, the interference levels will have to be reduced dramatically, and especially

in the forward links (network to mobile direction).
Reduced user interference levels in the forward links of these systems can be
20 obtained by increased base station antenna sectorization. Adaptive antenna arrays
can be utilized to form relatively narrow beams and thus reduce the size of the user
interference areas. For example, adaptive or steerable antenna arrays can provide
| high antenna gains by transmitting information to individual users in highly
directional, narrow beams or lobes. These narrow beams reduce the areas of
25 potential interference. Similarly, distributed antenna systems utilize a plurality of
antenna elements positioned at di_fferent locations (e.g., “radio access ports”).
Consequently, information is transmitted to a user from the closest antenna element
(port), which also serves to reduce the potential areas of user interference.
In such a sectorized-antenna CDMA system, the base station transmits the
30 traffic channel data on a code channel for a particular mobile station in one antenna

lobe. If the pilot channel is broadcast over the same area as the narrow antenna



- 2- ' | obes, then each antenna lobe is treated as a separate cell.

Consequently, if the nobi |l e station noves into a different antenna
| obe, which defines a different cell, a handoff of the nobile
station between the two cells will have to occur. Wth each pi | ot
channel t h(YOWEPI6R; ng a cell, increased antenna sectori ZE&‘WMN in a
5 situation where the nobile stations cross the cell borders nore
frequently, which - | eads to a | arger nunber of handoffs. Since there
is an upper limt to the nunber of  handoffs such a system can
process efficiently, a design trade-off m#st be made bet ween t he

anount of antenﬂ)%esse torization ‘c(i) si.red and user .interference that can

be accepted. 10 en each antepqg J0De, is HRel gsparais eell o Capseauaptly olf dbe

i nclude those thabilestRRIninbves ikt a different antering Robe! g?lx{eA i J’Bﬁﬁ 008)
and the European RIACE Pr oj ect R2820 %rﬁrrl\oa\fxln oo, @Hg@'&t esg?éfef ﬁ1 on

Test bed or " CODr lpngdoff pfthe mobile statinn betwsern theftwe gelisomill hase teaoccur. With each

br oadcast ed pil C l.in.the forward |ink for two main purpgses (once
Che inrian P! Bhot"SARAT e dring §AR Snciifed finns BelCBealioR RBIR RS boor
est abl i shesl) : ( Sijuatic® Whedeythe gobfle statiorlsregdsy itk el toRlicr mbRY frédﬂéht'lﬁ'\ﬁﬁféﬂ sted

Handof f s (MAHCB); and (2) facilitatin . coherent detecti'on o

traffic channel ladi ajyreenpumbssiof ba i cinge there isan uppey limit fie the number
systems will us ' 5@% ; : ekl Lkl cation
I nformation andsffﬁaagiﬁl)flgtas gtall ﬁ? séﬁo%er tgé %e%@%{epﬁfi%d%g%bﬁqﬁggﬁl%‘ggﬁgnh’g&ceI |,
i'n order to betweeni the amount ©f sutennapsectOxization desinedl b uder riehforence Xiesai ve

pil ot synmbol ov rheadmi= 20 For such I1S-95 and CODI T systens,
the forward |ink %%t er f aces have been specified so that the

nobi | e stabions are CWEDS@MAL@W%&NMM& that adhere oQRET €Nt

detection. The pilot channel is used to facilitate the coherent detection

process. Conseqiedh ftapdard(ANSEI-STRr-908) and,the Faropean RAGHEPriojecttR2@0dknawn

di fferent &aﬁ i géqr]&ddaﬁﬁ | L Si.r.j but ed)
antenna el ement "t gn t ?“é?bn%gtpl ot ¢ a%ﬁélé&ﬁh%ea)ﬁogéb{y}g@&fé%%g&vd Il
experi ence si gnbioadrasted pilet elmbned in the forward 1ifik ésrawo main purposts (@t itl@rinizial or s -
can occur for two reasons: (1) t.he gearching . algorith sed in.the,

nobi | e st at i ons“YWFS 0?13388?1 %‘ﬁeblﬂe’e‘aﬁ’m?@gha% ﬁ%ﬁé‘ﬂ?‘ﬁyg)t“ﬁﬁf‘ tain
pilot signgl  individua® RN Yo Mobie-Askistbd iHanﬁbﬂQQMAﬁI@Qg)ﬁhd?(? thethafifle Phase
of the pilot channel and traffic channel” will "be different, because

t hey are transnfabewat defcgbionyfrtragficehanngl data by heymobile stations|i Esssnidaily, theses of

%g?gggggem”t Systert SAMNURE thY * sabldCHifor R0l RS boatiSSied o1 "R ation

PCT/ SE97/ 02120 information and facilitating coherent detection by all mobiles in a cell, in ordeBto
stations to nake erroneous channel estimtjons which |ead to corrupted
denodul at ed Improvegygiem performance without adding exeessive Bilgs symhe)| qverhgdd oaches to

ot ect i on2by the oDy [eclas?s i CODHERstems, the,foln Bk 3 Infealth Fabe
dedi cat ed pi | ot bespspesified s@thatthe mobilesstations art seguistd toHseQRSK modwlatiparwity nance
of coherent detection. The pilot channel is used to facilitate the coherent detection
process. Consequently, if the traffic channel is transmitted over a different
(adaptive) antenna lobe or from a different (distributed) antenna element than the
25 pilot channel, the mobile stations will experience significant detection errors. These
detection errors can occur for two reasons: (1) the searching algorithm used in the
mobile stations will direct the receivers to demodulate rays that contain pilot signai
energy but no traffic signal energy; and (2) the phase of the pilot channel and traffic
channel will be different, because they are transmitted from different antennas or

30 different sets of antenna elements. Consequently, these conditions cause the mobile



conventional systens using those approaches woul d be degraded
substantially, in conpari son to systens using coherent detection
(at the nobile station) facilitated by broadcasting a common pil ot
channel . Al so, newer systens using these approaches ot be
conpati bl e BAMRose conventional nobile stations that a?g’%g’*’ﬁﬁgd 10
to use the broadcasted pilot to detect and denodul ate i ncom ng signals.
SUWARY COF THE | NVENTI ON ' A DS-CDVA cel lul ar systemis
provi ded that enploys two forward |ink transm ssion nodes in
paral l el . A conventional transm ssion nod¥ broadcasts a pilot 15
channel that can be used by a conventional nobile station to estinate and
ST ke o or s PRang

detect a }estimations which dead 3o gonryntedsdsmadulgtednpde
transmts (via gepagCtorized antenna system) all information
required by a new generation nobile station to estimate and detect

a traffic channel dd&elativelydimple approachetd resalving ithese problems would be to uséor

systenms using cenventional broadcast .cell .node_cantro] l.er selecis the
20 convent i I o‘?o&%rfﬁt ‘fe?°ﬁ§°‘laf%ﬂ'§ﬁ?°§’_§$8ﬁf‘%ab‘he aEAeié‘ﬁ%PF?"éH‘ st ems
(e.g., using dedicated PiloPiymidlefor Bch Riffidi chhridelUHRAveE, W pstformhA@ gfonmon
control channels utilize the conventional transm ssion node. The

mobi | e stat i on Gon¥eriontlsysiems yring thoseeppreaghesawenld be degraded gubstansiallyy innot i t

is equipped to RAh ﬁ&eﬁg . &m%@] i Jul Al

net work can thec%ﬂ@et er% e, \cﬁ)érlﬁ%ac s%fgér}r% giesr%[(g}%ie%ﬁ%%h%%%%tredme
conventi onal 25broadcasting memnihon pilot channelk Alsc meweissys®ems nsidg tieboapptodohesus ed.
Preferably, if a

bi l.e . .station is.desi d tp operate with the
new forward lin 0‘??3%5%"8@6%1%, qsplgonvennonafmgﬁi&mogsgg%tdgsx € new
transni ssi®n magese the bicidcastediloeioVdetcst SRl RedodufaitSncomin sigxmszonventlonal
forward link transm ssion node. 30 WO 98/ 2996
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BRI EF DESCRI PTI@M&Q WW' , A nore conpl ete :
under st-andi ng of the irgg-:%o an appgrl(a)yus of the present I nvention
may be had by ref er eh@S-CDMAeellulht sysiengisdrbdvidédctharianployptwooforwird linkaken
FIGRE 115 o oCHEEIMEmBes Skl 4 somRion (IS Papriaode wpudcaft £ Gt can be
used to pyovi dechamel katbar B WRd By |a'cBKvehfiﬁ6h? Hobfé SO qStirnkke And Bbtbdtladr

communi cations system in accordance with a preferred enbodi ment of the
pr esent dedigatedhtraffip channel. The second transmaissiommode irgnsmits(Miarreseétorizedr cui t

bl ock diagram g i upi t at_ 10 can be, used.to

i npl enent t he nJew ors%a@a) ?l:i 2‘?&8%?3%2 rasrcor nbdey ﬁmm?"nmomve glu%onF‘IoGURE 1,
i ndaccordance véstithatead deteéter waffic eldnaeli deticated to thiempbilseition) nvent i on; '
an

For systems using conventional broadcast cells, a mode controller selects the

20 conventional forward link transmission mode. For sectorized systems (e.g., using
adaptive arrays or distributed antennas), the common control channels utilize the
conventional transmission mode. The mobile station transmits a signal that indicates

whether or not it is equipped to support the new transmission mode. The cellular

network can then determine, for each such mobile station, whether the conventional

25 or new forward link transmission mode should be used. Preferably, if a mobile
station is designed to operate with the new forward link transmission mode, the
network selects the new transmission mode. If not, the network selects the

conventional forward link transmission mode.

30



FIGURE 3 is a schematic circuit block diagramof a conventional signal
processor unit that can be used for the "old" forward link transm ssion

node unit 15 shown in FlI GURE 1. DETAI LED DESCRI PTI ON OF THE
DRAW NGS ' The preferred enbodi nent of the p haayention
and its ad\%%?%%sg are best understood by referriggfwﬂ? REs 1-3
of the drawi ngs, |ike nunerals being 20 used for |ike and correspondi ng
parts of the various draw ngs. Essentially, for the '
preferred embodi ment of the present invenyion, a DS CDVA cel ul ar
systemis provided that enploys two forward Iink transm ssion nodes

in parallel. A ﬂ?ﬁe sgﬂgi,r r&m’ @ B&QW roadcasts a pil ot channel

t hat ca% e %e y gélgonven | Oha m)glgl e station to estimte and

detect a dedi cated 2&more compldé imdersrainglof thieaethod attapparfis Of 8l Resefp de

transmts (via a sectorized antepnna system),_ all information

required by a n%%m&&?%ﬁé?%% Enllopangdetailed description when takenget ect

a traffic channglcof@aittcatvwith the abddfipahiihy Wﬁiﬁ I HaRin: For
iy ! ., g“raoa cte;"bs}{tae ‘cells not defin

systens using conventional cells (€.d ed by
adaptive a¥ray or diHGURE} isd schematiqblotkodiagram thatdllustrates atsystena that canter d | i nk

30 transm ssign, nmode .i.s selected. FEor. sectori.zed sysfeng (e.qg., USing
adaptive arr aysus"‘:8 to” proyide dpag?lfeﬁ bfﬁrgﬁtda n ns§9Me %#?ﬁow g’o ﬁ‘?’#‘ﬂ?"
channel s (e.g., conimattagers spstedh, i laccordance with®@ pPfert&Pébodiment of the present
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channel , pagi ng™¥M¥Rel , and access grant channel) utilize the conventi onal

transm ssi on node. He 2 is@t . %aﬁl L Ll g! &8 Welg!
bet ween t he nobi i e ls?t as%llfeg*r?h%n 2150892% |gﬁaﬁ¥ghl?een eispaﬁﬁ{hlhtshed,
t he nobi | 0 st at ¢annbe nsedstoi implement the new Sogweatl linkr (amstndssion adde stebiwnaines
whet her or not j i ui ed to support. th ew. 5 second L
transm ssi on m@d@hgﬂggﬁ%ﬂgﬁe ‘P@P aﬁmfﬁ?f?ﬁﬁ“ﬂ%‘l‘@f meEPé?se?UPzeé’QBW such
nobi | e station,agghet her the conventional or new forward |ink transm ssion

nmode : shoul d be used. Preferably, if a nobile station is designed to
operate with the neWlIGURE 3 isfagchgmatic| disenit tbioek slidgtam of arnonventionsd sigoalwor k

sel ects the ne‘r’]\gd@%rﬁnﬁ%ﬁg@aﬁﬁgﬁsﬂ for the “old” forval® H{ﬂ%} Eﬁéﬁ%&y‘ﬁ%g&ﬁ%ﬁ\;\lpm

transmt a sig icatin can operate w
forward | 1sk trshoswmiaFIGOREdAde, the network selects the conventi onal

f orwar d link transm ssi on node. Speci fically,
FIGURE 1 is a schematic block diagramthat illustrates a system

that can be usegrETAIRED'DESCREFEION OF PHRDRAWINGS r ansm ssion nodes in a
cel lul ar comuni cations system in accordance with a preferred

embodi nent of the prEwcprefened embodimentrofi the present énvention and itsadvansagesiare a

switch 12 that S8 urd ' i nf or mat.i.on. d[ err (e.qg.,
digital data, voice, Vi e@S pc?%rﬁéé gogﬁecg’ﬁ%%s LRef e tf%mg%ﬁ%gmmeia?s 2 i nk
transm ss@n noeked fox like.and kerrespendihgpartfof $h vaeious drawingsel ecti vel y

controll ed by control signals froma transm ssion _node controller

24 preferably | ocat defsenfiafystor _the preferred embodjmentof the presen iR¥FaIQR, 2D cpar at e
mode contr 0_' | er chfAaRnig: §stnl Beshotita 8AE Bmploys two forward link transmission

modes in parallel. A conventional transmission mode broadcasts a pilot channel that
can be used by a conventional mobile station to estimate and detect a dedicated
25 traffic channel. The second transmission mode transmits (via a sectorized antenna
system) all information required by a new generation mobile station to estimate and
detect a traffic channel dedicated to that mobile station.
For systems using conventionat cells (e.g., broadcasted cells not defined by
adaptive array or distributed antenna lobes), the conventional forward link
30 transmission mode is selected. For sectorized systems (e.g., using adaptive arrays

or distributed antennas), the common control channels (e.g., broadcast control



20. nobil e station, either at base station 10 or as a conponent part of
a user's nobile station 22. In the exenplary enbodi nent shown, the
dashed |ines between node controller 24, switch 12, and nobile

station 22 vgﬁpﬁ%%sa flow of control signals t her eg@‘ﬁgﬁmﬁ .g., via
the air int : An out put of switch 1 co cted to
one of a "new' transm ssion node 25 signal processor unit 14, or a

conventional ("old") transm ssion node signal processor unit 16. An

out put of new transm ssion node signal prqcessor unit 14 is
connected to an adaptive antenna array 18 Alternatively, a distributed

ant enna st.em (e.9.,. a.plurality of radio access ports) can,be
used in place of;l§ dept aftangel. am'i ams%@“ﬁs@@ﬂf’?lglq 28 el 1fO pgenal o g
ener gy | obe tragamhdidsiE nidde Hadew] Af CalPsehil), ohSe the initial cOftecRGPbawEEN thOW

| obe. Simlarly, each ener | obe transmtted by an elenent (radio

port) of a di st mobile dafi station das bgeassigblished sheymebile gatiangmesmitsa such,
any type . . o s .

PCT/ SE97/ 02120 s1gm %éﬁ&gpﬁiat indicates whether or not it is equipped to support the pew

of sectorifed alseeomdptrangmission mode. CThet ceBulamaetwork carcthéx deweinihe N for leaoll BT gy
| obe, either d or steerable, can fal] withijn the scope of the

., lixe k
present invent i Gipbile station, whether the copyentjonal gr new. forward lipk depmsmission Mo el |
and some traffi enppRUiRbE Préferddy, if a mobile SthidhSid\dbdigitba % i | onal
transm ssion node (16) via a broadcast antenna o Eﬂd 2§§er£r el Etgéé cast
ant enna 20 pr ovifersard link tregsmiissippvnaedeg hef networkaslectsdi hew transmission mode.

(1), 318 CaU! PRSEL Rl arioR Bl Tk 8 ighal dRFatng i iR Rt Stif ne
transm ssiion nodew fdréardMink tiaemission mode,ahé Adtworkl RO theddondertiohallfodvadld

antenna elenent) to the individual nobile stations (e.g., 22),
whi ch are equi ppBk TRBSTYSNALPEdSi t h t he new forward |ink transm ssion node.

10 For flexibili Secltibally) FIGERBAS HBRbmadd ook Al BA iihudidh sin can be

equi pped-to operate wth either the new or "old forward |in
transm ssi on nodhat can be used to provide pagallehfprwhrd linktrénsmission madekinta cellular ssi on

node (14) with ap adaptive antenna Larra 8 ch ile
station's traff F'BWEW@FSW 10y Maseprdpnes e Pﬁﬁﬁ&?’%ﬁ%ﬁ“ Srhe presend i enna
| obe (e.g.15 a t isfehiion.CBasd elatibro0)inchicis a Switdh BN HRNGEN keUde al titstiewdm of 5

narrower than the broadcast antenna (20)_sector. Wth a distributed antenna
system infgrmation,¢h €.8-o digitak daja, poiceqavides) tom selected opgelamedorvmsds can
be transmtted g idioh Scak | 1 . r[TE’le | . M\ ptive
antenna array, _fhglﬁu'g)a(sg}nr%iofé, ong&&' ﬁebﬂsxg% enrﬂéépgggé%:egé%uﬁéy?@tﬁeﬂaégﬁd

directed to an icouolreli signals frabialtmnshistioromodd bentroller 24 preferabiypidcatad of baseich an

i ndi vi dual antenna | gbe .can he .acconplished with_ a 20 con tional
adapt i ve antennémf'?%g@ AETRVRIL A 7 te’mode °°ntr°ll‘frﬁca¥§°@é‘§’lq\éﬁ F2%Bove,
transm ssizgen nMOQgLIe Siation, efther’dt VA Stitidh I 0ld s A RekipBRknPhart of a user’s niybner d

link traffic signals to either the new transm ssi on node S|%re1al processor

uni t . 14 station 2. dn fhecoxemplaty embaskimoent shown, the dashed lines|betyvegp awder uni t
16. During call S rd I | | Lon
(e.g., nobile Stcgt[xtlr%l}]erfﬁ) We}’r%ﬁnﬁgﬂ @ﬁﬂ sm%ﬁc#rra&%%%gﬁh: ag? %\rnhﬁﬁggé]g
station 10, tr anisertbesveenrfe.gqlvisthgnnliatesfae).air i nterface |ink 26

that identify that bile station's 'new' transm ssiqon nopde conpatibility.
Accor di ngly, node co Qﬂtﬂ"’él"?é‘lﬂ“g} f%b“’t‘?“@%eﬂc‘ﬁ Do Of @ "RV tEADSIISSIPR MPdE g | | nk

25 signal processor unit 14, or a conventional (“old”) transmission mode signal -
processor unit 16. An output of new transmission mode signal processor unit 14 is
connected to an adaptive antenna array 18. Alternatively, a distributed antenna
system (e.g., a plurality of radio access ports) can be used in place of adaptive array
18. Essentially, each directional energy lobe transmitted from adaptive array 18

30 defines a narrow lobe. Similarly, each energy lobe transmitted by an element (radio
port) of a distributed antenna system also defines a narrow lobe. As such, any typé



bitstream d[err], to "new' transm ssion node unit 14. QG herwise, if the

nobi | e station IS not equi pped to communi cate via the new

transm ssi on node, those control signals 30 are not sent to node
controller equently, node controller 24 assunes tﬁg{s only
t he convent‘ggﬁ%%r ansm ssion node will be used for this FF{J’%’P&UO

and WD 98/ 29965
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directs switch 12 to route the forward link bitstream d[err] , to "old"
transm ssi on node .unit 16. - In addition to

det er m ni ng theﬂgresen e _or absence .of node tr nsm ssi on cantrol
signals froma (szegtaﬁﬂ“&rfy FRAOSES 2.7 aéwel@f&ﬁ"%é’?ﬁ'gym&ﬁg?ror not

5 to sel ect fixBPor@srible) Ran taliSkiRiin MRARopd FIRE pRSer® ifvehtign, i teria. One
criterion that can be used by the nDde controller or such a

deci sion is the typeThs piletrahanael,r stechiannels, and s tttaffioroisinhels caebe For

exanple, the no t he ansni ssi on
node if the bi t%ﬂw%%e eréeoéﬁéengtéﬁﬂﬁgé ﬁ%% %g?a?W§s anfenna

predet er mi Ged r 20.e Thébroadchst anemzmmms@mmem@rwobmo&eine&k%tmed on
cell 10 conflguratlon data. For exanp as descri bed above, the new

transmi ssi on nothat are equipped 49 “B"e“?e‘?%&”é‘ﬂnﬂlffomdé’@ﬁwm@%mﬁ?|(1rﬁ)ol ved
defines indivi degler GRffcthiRiR%réRansmitted Qveﬁﬁggkh\rﬁgﬁﬂfsﬁgﬂﬁmﬁé fﬁ{l vid'the

di stributed antenna system (e.g., plurality of a enents or
radi o access poatr&)amenna(ordlstnbutedantennh’clMtocthmixﬂMduetm&;ﬂanﬁ&ghe new

transm ssi on no an indivi,dual 15 nobi | e st n, the. base, station
transnits a congi)OI s“g'%ﬁ‘é P%edqﬂé’p%tﬁ iith e ney § chmk transmissiop) dnode,

i nterface1bi nk #3r flekibitlly i thiy eiBbddiRenitDIbE newer Mbbi stitibak cidBe &RippeRES has
been selected for forward. link transm ssions to that mobile station.

In the event th&Perate i qubersthe new or gidforward dink trapsmission@ode. r ansmi ssi on node

noves into a cell de fhe D¥éw rq,lafdflﬁﬁ( dihg that
the different 20 'ﬁEa eestat lon 1S I'S not‘&dfé i‘g%fﬂe o%dagperakl ng with
t he new f or war dafrank18), each mobile station’ smfﬁc chankel iQwanseriftedndviey an iridividuali t hi n
the scope of the_present jnventi e s stemto capapbl e - of
swi t chi ng over ﬂ“% fP@’ <‘§1sﬁ1'§"3ﬁ%ﬁ%ﬂ5‘8‘el°ﬁ’ﬁ) ar%? ?"néﬁ/\)“g‘ ol d or
vice versgp dur nigova ﬂﬁﬁme\&oaa@@ﬂﬁﬁmempﬁhwewlﬁmdﬁmwe& aftekhall§5tem -
station. This active switching operation can- be acconplished, for exarrpl e,

by the 25 b#ere eXample.oang odi & Plurality | of fixehatsnna dehes :pp0 be transmitted | e
station the spe e al ong
with tining inf g‘r’érdn?ts?%lﬁw oSPﬁ{Aﬁz’Igﬁm %hpﬁ‘%ﬁ@’ aﬁﬁ?%ﬁou t ol cu(ranelf a
soft handof f opanmnna)lobes:and:eLformmandtdhﬁecteﬂansammdivmnal mobile statichdeThel ect ed
can be the sane _for .all 4] éﬁ'ff %éatlon5|ﬁéluded|nthe actiy set

of users. Alter foFmagjeR fﬂ* £ dedivifual cantenoa ; ghe can b, ageompiishec W

t ransm ssiggn md@@en%aladapnveamenhﬁluﬁnmcﬁaﬁpdl ment of the present

I nvention, if a distributed antenna systemis in use (as opposed

to the adaptive arr afsdessbediahove; ausmissipn mode controller 24 controls the routing of
forward link traffic signals to either the new transmission mode signal processor unit

14 or the conventional transmission mode signal processor unit 16. During call
setup, an appropriately equipped mobile station (e.g., mobile station 22) attempting
25 to make contact with base station 10, transmits control signals via air interface link
26 that identify that mobile station’s "new" transmission mode compatibility.
Accordingly, mode controller 24 directs switch 12 to route the forward link
bitstream, d;, to “new” transmission mode unit 14. Otherwise, if the mobile station
is not equipped to communicate via the new transmission mode, those control signals
30 are not sent to mode controller 24. Consequently, mode controller 24 assumes that

only the conventional transmission mode will be used for this mobile station, and
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broadcast channel and pilot channel can be transmtted fromall of the
distribute antenna elenments (e.g., all of the raqj ports)
in the cel VO er, the traffic channel is trangﬁ%{s%@eférably
fromeither one or a select plurality of antenna el enents or radio
access ports to an appropriately equi pped nobile station 5 (22).
FIGURE 2 is a schematic circuit block diagram of a signal processor unit
100 that can be used to inplenment™he new forward |ink transm ssion
node (14) shown ., . bf FI GU%EfFl) i& ,g]gﬁ_ordance with the preferred
embodi ment of t F5eGHs¥aich, 42 to route the fyward, fipk Ritstrpam, dy 0, PidrdFAnSIRIsEOm MOfe F| GURE
2 can be for usgpithea known CODI T 10 envi ronment. However, the

invention is not intended to be so limted and can be used wi th any
appropri ate CDVA-typln additiemio determiningrfiecpresenceaormahsente of madeHransmission t he

t o ti I ' .th | T- ' K tati
Recoribed o EougPRafbta SO 8 ko dftioh, ode ol can BeRE SR @Thot g
physi cal c6nt r oko seleatthehevatransmission mods; basedainasibericsiteria. Mriel @ft@nitAdt!cin eNcode

the full traffi ;:‘?Fa ne plga the enbodinent 15 illustrated by FI GURE 2,
for the forward lﬁ‘dh% ¢ eeptrollen dor suchiadegisipg;is the type of servicegequested

channel data ispgithd aigdit usdrl YR ' rum
wi th the dedicat gd spreading code, a %’ ?ﬁéﬁbﬁ Eﬁ%s@%%gﬁ@%géﬁ%)g&
transm ssion  transmissipm medeaif the hit ratheofnthbitequestedt seovice 22 highdih ¢hahoa war d

| i nk physical d da s al so SK .nmodul ated for

transm ssion vi I‘eg?tr%@g%gl,’a -&%‘H%“%‘W?P%‘é’ﬁs‘%‘?‘ag{%ﬂ? eﬁ'ﬁagmdﬂafﬁni s not
differentilal |y eosfiplenion QyutadiForekanple 2ds descrived dbave, theteivarinisiba fHede

physi cal control channel data, the signal transmtted on the narrow | obe

fromarray can be gelecieqd Hethe cellylaraySismoinvelved  defines dndividual ceBousingart at i on
using a differepg t | Fﬁi%rp . TRl by
using this di ffe‘trldé?tvfaafm or%@ﬁb\elaﬁﬁfbu% aﬁ&%&r‘;% u a?éng.ﬁ pgtcg:}ﬁéﬁe,. awrné%ei vi ng
nmobi | e station ¢Rmentsanralicaccessgons)esti mate the 25 channel phase for
the incom ng differeptiated data 0 | n ot her. words T usi ng
differential encodi nﬁ‘q‘g‘ie? oh?fr%%{si%"ﬁ("%%?sgﬂ?m%?@o‘g}!%H}qh"é@a&iat a,

t he 15 I eCgiobild station] he bise Biatiéh dnSthitdd) cdntrd) midSage BQhe RRBIE Ratiin! Vi
channel as a reference for channel estimation. The differentially

encoded bi t st r eHifsalE dierface diak @8 which;infpg the mobile stagignthatthe Ingw graderhas i ng
Lhe channel phaggen CRBRRr Bibird Bk Hndniisdtil /Tt RBGHE dllich®, O

differential coherent detection process. nobil e station's
recei ver can In die evediethithanghile statieh operatingowitic the mew! tragiehiksivn tmiodelt

rel ying on the pil ot,-chanpel e .. WO 98/ 29965
PCTy SE87 102120 %oves intoa c:e:fl1 seﬁneyl)y a different base stat?on, %le possible that the different
20 base station is (or is not) capablé of operating with the new forward link
transmission mode. Consequel_ltly, it is within the scope of the present invention for

the system to be capable of switching over from one transmission mode to another

(new to old or vice versa) during an active connection between the mobile and base
station. This active switching operation can be accomplished, for example, by the
25 base station indicating in a handoff message to the mobile station the specific
transmission mode currently being used, along with timing information about when
the handoff should occur. If a soft handoff operation is occurring, the transmission
mode selected can be the same for all of the base stations included in the active set
of users. Alternatively, different base stations can use different transmission modes.
30 : In a second embodiment of the present invention, if a distributed antenna
system is in use (as opposed to the adaptive array shown in FIGURE 1), the



-9- ' recei ver can then use the channel estinations fromthe

physi cal control channel detection to successfully detect and
decode the QPSK nodul at ed physical data channel .

Speci ficall ferring to the enbodinent illustrated in El )
di fferent %b’&g”&)readi ng codes in the | and Q channel s gfgé%’é‘é.u%he
physi cal control channel data bits, dlerr], to be differentially
encoded are input to differential encoder 114. The ~output signal
fromdifferential encoder 114 can be expressed as: [err] The

differentially encoded data bits [-err] [eTsr] { [err]l} are split into two
signal s and cou to.a resBectlve multiplier (spectrum sgreader)

116 and 118. gngPsb&Wk%w° el can be trangmitied frem 2] ofjthy distgbyied
di f f t bi |
Irrerent DI nar ¥nte L et mehts ?%gg%&smgi‘é’dlﬁgc&t@%%rgz dlﬁi;efééﬁ However, thé!! UES

cl[err], clerr] [err] {[err] ) erentrally encoded
spread signal, [raffic clagnel]is sransnkittedb prefrrebly fironh either one or arsrzmephlrahw of '

spreaders 116 an oupl r ective |.se sha ass 15
TPl ber 120 and- Masibitrients a6 ab@sChdri IR B8 bt Sprbithsy fadp BB8% ¢ put
signals 5 @nomfilters 120 and 122 are coupled to respectlve

mul tipliers 124 and 126, mul tiplied with two orthogonal carrier

si ne waves, and al gemmlya%mcmwmqkdmgmofa%wqmt 199e
nodul at ed si gnal bk usddo

be expressed as m&?‘b}: %"f"f‘ﬁg ; h%ﬁ% z Fﬁ&%ﬁﬁgﬂﬁ r(ff}r}go‘g?vw)
+a[err]. h(t-j T[ én rGIGURE (Iwtih)act¢@iance with the ﬁmfammmbamentsohmedpfeﬁm enti al
encoding in the forvard,lin i t sms t he
i nt ended nobi | e rélegqqnogl'hs @F‘?‘f@m’%{}fn@g&w&g“ﬂﬁ’ﬁ%‘ﬁﬁ é’b@
detector tjp det Qﬁhr&riﬁi%n@OH%%#Hrlﬁx@:ﬁ»%ﬁﬁﬁd’ﬁdmﬂﬂﬁénd&d’ms%lﬁﬂﬂedeﬁﬁ'cﬁﬂb@ the
channel phase by determning the difference between the two

synbol s. | n sum¥sedwithgnyappropriate;CRYAYPE system &or exasenle.rig aceprdaperowith affic
h |, th | ot
channe er e?l@rﬁé%%% '&%‘E&hann é&lrrﬂatﬁ)e% %ODI%R%{;R% gﬁﬁgmgﬁﬁn&ecﬁ ribef! | ©

channel as a re esti i on. I'mat i on
i s acconplished durecﬂyg:eldme(vmei‘dim therphysital dath ehsntl zdﬂtphgiltﬂ Roftfalchamel are

Therefore, the nobile s.t atl receiver c ffic channel
Wi t hout SRR b BfRrenghly Facba e i channel. th e ershaliiogie 5 | s
a schematig ci r(illﬁstraféh%kl“ﬂ}m 26K the ERVAYE 'l'ihk QhHulabiol T6¢mat, the physical

processor unit 200 that can be used for the "ol d" forward |ink transnission
node unit contyg) chanmed dajg is differentially encoded before spreading (spread spectrum)

75 houn 10 By i the degicated spreading cods and then itj5 QP modated for tragsit®ign | |\

transm ssi on nodga drt§)18 ey th arithily stival(22) S The @iSisrd Tk pieysicalrdatCdhatie] did@t ably,
Si gnal processor, un|t 200 is simlar to, signal processor unit 100 in_ Fl GURE

except al8q QR modylated fo trapsmission (via ayp d 8y but the physicaldataghapnel ncode
the | ncomzg datgi | not dlﬁé&ﬁﬂll?%@@d}&enﬁ# Yiiffdr&ifftiafly' eRbtdiny @B Forward link

multipliers (spreaders) 216 and” 218 ar

physical control channe] data, the signal transmitted on the narrow lobe from array
18 can be received and demodulated at the mobile station using a differential
coherent detection scheme. Consequently, by using this differential forward link
modulation scheme, a2 receiving mobile station (22) can accurately estimate the

25 channel phase for the incoming diﬁerenﬁa&d data symbols. In other words, by
using differential encoding for the forward link physical control channel data, the
receiver in the mobile station (22) does not need a pilot channel as a reference for
channel estimation. The differentially encoded bitstrecams can be detected without .
explicitly estimating the channel phase. Channel estimation is accomplished in the

30 differential coherent detection process. Therefore, the mobile station’s receiver can

decode the physical control channel data without relying on the pilot channel. The



differentially encoded signals. Notably, since the incomng bitstreamis
not differentially encoded, signal processor unit 200 can al so be
used to nodul ate the physi cal data control channel data transmtted
to a nobil ' equi pped for the new transm sgj 10

In a third§¥§%§%$ﬁgnt of the present invention, instead O?c&%pﬂ@ﬂﬁm '
differentially encoded QPSK forward link transm ssions for the
physi cal control channel data, the new transm ssi on node unit 14

shown in FIGURE 1 can be used to generate and transmit pil ot
synbol s associated with the intended mobi P2 stati on (22). For

exanple, in an | S-95 t CDVA .syste known pil ot synbql s can be inserted
into 15 t he Bﬁfﬁ'eﬁf’%‘gﬁ’%é‘?ﬁ ¢ %&@%F%ﬂ?@nﬁﬁm ﬁFé’)@Vﬂﬁfﬁ ?Wolébé?ﬂﬂ e,
every ‘nth nodul géieétidn to successfaliy Aeteot Al decddethRi HPSK HicHARed ﬂ\%sfcﬁddﬁ{ a
dat a- nodul at ed synbol. The nobile station's receilver recogni ze
each such recur ¢hangelpi | ot synbol and use it to estimate the
channel . Generally, " C L i ls.C pl.aced

wi th each interval o%eﬁii m"lgﬂgg%@%@%%?@ggﬁﬁ%?“faﬁc"img’ f‘fﬁ%{:ﬁné
practical 80  spreddigapddsith thedund Q chamels dreroell| Pid phiysical EoatrolchnneEddte£ P! aced
by such a pil ot beit, in.,an 1S 95 type system usin

) ol . . A ) . g .
every second noaﬂg/’gi E?nb%Qﬁ%fﬁmfl&f engoged gre input to differeitigh enceden H4. e 4. 8
kbps for user dghgut &iﬂ&?ﬁﬁhdiff%ﬁﬁél@ﬁ&ﬁéxqﬂﬁeéﬁﬂ%g ssed as: advant ageous

for relatively high bit rate nobile users (e.g., }\%ﬂgre one nobil e user
occupi es several code channel s§;,=Wecyse onl§, @f£lpf those(®hannel s woul d

have to 25 M1 h i | ot , i.ch significantl|ly degreases the
si gnal i ng over hgﬁé&%ercnﬁalﬁ cﬂ%"&ﬁf%ﬁt%s.eﬂﬁ are>spit into Ewo H’oﬁlﬁe‘?

pr ef er r ed 16mbodweRkpesfivelmdtipliet Ghéttruin/pRAer)OT1 6488 1986 each path, thekd 844 r at ed
in the accorrpfan)[/)j ng Draw ir;_'gs and descri bed in _the foregoing Detailed

Descri pti on, # 4 opltiplied avith different hinary sereading:saarences baving: the raspective t o t he
30 embodi meghgest, S asedyybut is capable of numerous rearrangenent.s,
nodi fi cati ons "”% 95%2 965 |
PCT/ SE97/ 02120 Each differentially encoded spread signal, ¢,;, ¢,;, at the output-ofithe

and substitutions w.thout departi Lom t spirit of the invention as set
forth and IeSREtR s ﬂﬂgﬁﬂg\}a Wgr’@&g? espective pulse shaping lowpass

-12- 15 filter 120 and 122. Each filter has the impulse response h(t). The output signals
from filters 120 and 122 are coupled to respective multipliers 124 and 126,
multiplied with two orthogonal carrier sine waves, and algebraically added together
by adder 128. The modulated signal, x{t), to be transmitted on the forward link can
be expressed as:

20 x(©=X(c, ;h(t-iT.) cos(wt) +e, ;-h(t-§ T,)-sin(wt)) (2).
Consequently, using differential encoding in the forward link with a narrow lobe
transmission, the intended mobile station can utilize an existing differential coherent
detector to detect two consecutive received data symbols and estimate the channel
phase by determining the difference between the two symbols. In summary, by

25 using differential encoding for the traffic channel, the receivér in the mobile station
does not need a pilot channel as a reference for channel estimation. Channel
estimation is accomplished using the differential coherent detection process.
Therefore, the mobile station's receiver can decode the traffic channel without
depending on the pilot channel.

30 FIGURE 3 is a schematic circuit block diagram of a conventional signal
processor unit 200 that can be used for the “old” forward link transmission mode unit



VWHAT | S CLAI MED | S: _ 1. A cel lul ar comruni cati ons system
conpri si ng: a nobile station; a broadcast
antenna system 5 a first forward Iink transm ssion node unit,
coupl ed to‘igagmggsoadcast ant enna system for tra 'E%)Qg%oa pi | ot
channel use reference for channel estimating r}%@? nobi | e
station to enabl e decoding of a dedicated traffic channel by said

nobi |l e station; a narrow | obe antenna system 10

a second forward |ink transmission mode u% coupl ed to said narrow | obe
antenna system for transmitting i nformattTon used by the nobile station for

decodi ng atfic chann I | ot
channel ; and 16&0%%%%{ % %ﬁ?“é’sﬁr‘}%@%% e&;}g"rw ﬁB‘Etlvely
coupl i ng dat a t ramsilisidretlode (16) typicéily bmplowe i ﬁa&ﬁﬁl&xrsaﬁémec Nbﬁﬂl96| to
one of said first forward link transnission node unit and said

second forward F‘SH‘Q RIPEESEQT; Wit 200 issirailay ,{pts1gnal processor umt 100 in FIGURE 2The

ot ormat i on Tur roept GBS PiGEbSER BACACUAY abCaiffeRpliily ot B ooming gpra '
dedi cated 5 bits. (fmwﬂqlenﬂycﬂnm@htﬁgmlsloémulupliérsl(kp&addisosalﬁahd ehgumaelot dat a.

20 The eI | u ni,cations system according to
Claim2, wherei Hlfferennally engof} ﬁ%%%rﬂn% fhe neoMRIg; bitsregm rﬁ)d’@ uni t

further incl udegiffarehih é&BBécﬁ'mgnal pmcessor%ﬂﬁ@d@(:aﬁ&lkip{)@%eh%ﬂ) ¢fid O,
said differential enco bei ng operable t erenti a y encode

t he physi cal coﬁl’ﬁ&?‘ @%mmol ghangeldatn teavsmitied do k mobile Mationyeq@ipped fordher abl e
to nodul ate t her“g;, {)a' encoded physical control channel data. -

4, The cel I ular com‘rum cations systemaccording to daim3, wherein
sai d nobi 1@ stati on ¥nuarthindembauithend efthe present invention, instead®f dsihg @ifferdnkially

coherent detector i Vi he dul at e dlfferentlall 30 encoded
physi cal contr Ofmcg&egln(%éﬁf g)é\vga%nlt( n'ans;truow%ns or the physical control ch%/nnel data the |
- 13- new tranSiRREIon bidde Aakt mmmuﬁmdm@@lcapbaaed%gm% Wi th

t he recei ved nodul at ed differentially encoded physic control
channel data; af@nsmit pilot symbols assngamé withy thecintenidedy mohie jstatien ¢23). c Fannel

data using the | 5. The
cel lular comuni cabl éns&slyg}rs?e a((.’;lglé)arA R tg%anaqlﬁ]tiym% 5520 bg inserted into o ;
i nformatiad fur thedataibitstieaidy vse of tinicsinultipleRing PiFod exdiil¥,0dvery nth modulation

data symbol is a pilot symbol instead of a data-modulated symbol. The mobile

[§ |

station’s receiver will recognize each such recurring pilot symbol and use it to

estimate the channel. Generally, M consecutive modulation symbols can be replaced

with each interval of N modulation symbols. More specifically, from a practical

20 standpoint, every second modulation symbol can be replaced by such a pilot symbol.

Albeit, in an IS-95 type system, using every second modulation symbol for a pilot

symbol would leave 4.8 kbps for user data. However, this technique would be

advantageous for relatively high bit rate mobile users (e.g., where one mebile user

occupies several code channels), because only one of those channels would have to

25 carry the pilot symbols, which significantly decreases the signaling overhead
requirements.

Although a preferred embodiment of the present invention has been

illustrated in the accompanying Drawings and described in the foregoing Detailed

Description, it will be understood that the invention is not limited to the

30 embodiments disclosed, but is capable of numerous rearrangements, modifications



6. * The cellular comunications systemaccording to Claimb5, wherein 10
said second forward |link transm ssion node unit further includes a

time-multiplexor for inserting at | east one of the plurality of

pi | ot synbohf?' t he dedicated traffic channel

7. The celTul'ar conmmunications system according to O ai REESEXIN2R| n- 15

said nobile station further includes: means for receiving

the dedicated traffic channel including the inserted at | east one
of the plurality of pilot synbols; means for detecting the

inserted at | east one of the plurality of‘HTIot synbol s;

means for esti g ase. associated with the inserted at |east
one 20 of the 3?" %ﬁ%%ouBFTPW F90, fhe. spijt of the invention as set forthrandns f or
decodi ng t he dediefintceby the Hlowing blaimse! using the estimated channel

8

phase. : The cel | ul ar conmuni cati ons system accordi ng
to daim1l, wherein 25 said first forward [ink transm ssion nobde unit
further includes a nodul ator. 9. The cel I ul ar

comuni cations system according to Claim1l, wherein said nobile

station further includes neans for generating a transm ssion node fornmat
signal to selectively control said transm ssion node controller. 30

-14- 10. The cel I ul ar communi cati ons system according to
Claim9, wherein said transm ssion node format signal indicates
that said nobile station is equi pped to receive transm ssions from
said narrow | obe antenna system 5 - 11. The cel l ul ar
comuni cati ons system according to Caim9, wherein an absence of
said transm ssion node format signal indicates that said nobile station

is equipped to receive transm ssions from said broadcast antenna system

12. The cel lul ar comrmuni cations system according to Caim1l1, wherein 10
said narrow | obe antenna system further includes at |east one transmtting
el enent of a distributed antenna system 13.

The cel | ul ar conmuni cation system according to Caim1, wherein



sai'd nafrow | obe antenna system further includes an adaptive antenna array.

15 14. A forward link transm ssion nethod for use in a
cel lul ar communi-eattoens—systent conprising the steps of:

sel ecti vel jng data transmtted within a dedicated traffic channel to
one X?V@%ﬁﬂ@k#ﬁl r $his cen RBIACES 5o i ssion node uni FCHNEH2RAcorig
forward |ink 20 tr ' e unit; responsive to
coupling the dedi cat ed el to the first forward link :
transm ssi on node unit; transmitting.a pilot channel
froma broadcast antenna system coupl ed 12 618 SHEET iHASt BEEN yar d |1 nk
transm ssion no W i regei vi ngemaicgppi | ot | channel
at a nobile stam?lgC[ﬁMEDIS' est i rretng—a—chanmet—phase

using the received pil ot Alferined linRtfhnsmission system for use in a CDMﬁccﬁﬁﬁleg the
dedi cated traffic channel using the estinmated channel phase; and

responsi ve to c®iFMf§MPHENgedi cated traffic channel to the said second 30
forward link transm ggipR. o8 ndie .
-15- d g??ﬁ;ﬁlg&rﬁ gy cr?‘éplledntfo(?rmolwolﬁb? PUFATA MAGSRISHIOT ope

antenna sy8tem Sbtstﬁm;'ed to said second forward link transm ssion
node unit; . . receiving said information at said nobile
station;. and a secqpd s it courled torairpadeast patenRa sysiemnhand he

recei ved informati ong prs@sibn Rode mﬁ%%&o??el&tﬂ%lbi%[ﬁ?@i@gafl{aﬁ'too &0f 1oy

15. The nmethod according to Caim1l4, wherein sal Ion
i ncl udes physi cwﬁmsawam@mmmmm tehnskaidsion tnode uniaid respoplannel

further |pﬁ! HF@ . ' hannel data. 10 16.
The net hod accotr0 I hg oé'eﬁg%(oﬁdf%g%m%l@?@l n said step of transmtting

said infold®ation further includes differentially encoding the physical
control channel dﬁltﬁ? and, nodul ating the differentially encoded
physi cal control chahnel Qrward link transmission systgm according toyElairod, athersindi ng t o
G aim 16, wher el &aishisiofingle bR sighids received from¥Ahdhild\LglogRt | on fur ther

I ncl udes the steps of: S regegfl\‘/lfdng Shglhgrr%l%:fu aog'g
differentially encoded physical control channel data;

estimati ng a channel, pha ssoci.ated wi.th the receiyed ul ate )
differentially encodsd psélg?wﬁd%m%m&ﬁ ,ma.tmneggn » Wherein

decodi ng 1%ie phsaid ¢iast trinRnIRSibn GRjde unitl Cinprides £ ATt efddAEEdupRAAS &

modulator.

4, The forward link transmission system according to Claim 3, wherein
said modulator comprises a QPSK modulator.

20

| 5. The forward link transmission system according to Claim 1, wherein
said first transmission mode unit comprises time-multiplexing means for inserting
at least one of a plurality of predetermined pilot symbols into a data bitstream.

25 6. The forward link transmission system according to Claim 5, wherein

said at least one of a plurality.of predetermined pilot symbols is substituted for every
nth modulation data symbol in said data bitstream.

7. The forward link transmission system according to Claim 1, wherein
30 said data comprises traffic channel data.

A R Il



18. The met hod according to Caim 14, wherein said information further

I ncludes a plurality of pilot synbols, and said step of transmtting said
i nformation ;%ﬂ_h,e_r__'l‘_(lid_es—mser.ti ng at |east one of the

pI urality %&M synbols into the 25 dedi cated traffi Eg;)ﬁ%el .

The CC%QBH&tH@BQﬂ&eﬂMk& wherein said step Fecel vi ng

sald I nformation furth

t he dedicated traffic ﬁmmﬁ ing the insert dTHIS Sy @
the plurality of pilot detject i anp%Eb
| east one of the plurality of pilot synb&?s

- 16- est I n channel. pha e ass t h t
inserted at |east offe of %mgd? 3’? gg?‘fﬂb# h°5‘?1’a

decodl ng the daomﬁahﬂal tdahddibdion ﬁb@@ftﬁhaﬂﬁgﬁul m&i@t@smtrmheﬂoﬁuaﬁitﬂin iphase.
The net hod accordi ngpto Claim 14, wherein said step of

sel ectively eqmppedé@reé@m saigl datay tranapittedh rpm daid namiqbangtemattrmmm on
mode format si fromsaid mobi | e station. . 21.
A forward link ™ transm ssion systemfor connecting a nobile station 10

to a cell 8l ar communications system said forward |ink transm ssion system
further co r| Si a broadcagst antenna system

a first forward lin ﬂgerﬁ(’m%mﬂf’? systest pAcerding o Lpim 4 vihedein s t
ant enna miyﬁﬁ&mfse{l@ﬁ’aﬂsﬁmm fRmat s¥nhiGhdieRE &Y saldSREbiR Stafion

reference for channel estimating by said nobile station to enable
decodi ng of a deaptmmeﬂrmmmecaamm tigpsmitted| from said narrow JoYecargenaai on;
a narrow | obe ntenna system a second forward |ink
transm ssi on L t, coupled to said narrow | obe ant enna
system fur transmtting I nformati on used by the nobile station for
decodi ng 20 a dedicated traffic chapnel w thout depending on a pilot

channel ; and 10.  The forwarg figk, unsaussign, systsabaccording | (drint b Whet$iBct j vel v
coupling data tsaﬁl}?ﬁ-b{vtlm systenY'Edrred anﬁﬁméﬁ{tgﬂa fic channel to

one of said first forward |ink transm Ssl on nit and said
second forward |link transm ssion node unit.

11.  The forward link transmission system according to Claim 1, wherein

e steps of: recei vi ng

15 said narrow jobe antenna system comprises at least one transmitting element of a
distributed antenna system. |

12.  The forward link transmission system according to Claim 10, wherein
energy transmitted from said adaptive antenna array defines a lobe used for a traffic

20 - channel to said mobile station.

13.  The forward link transmission system according to Claim 11, wherein
energy transmitted from said at least one transmitting element defines a lobe used
for a traffic channel to said mobile station.

25
14,  The forward link transmission system according to Claim 3, wherein
said mobile station includes a differential coherent detector to detect a received
signal transmitted from said narrow lobe antenna system.

30 15. A forward link transmission method for use in a CDMA cellular
system, comprising the steps of: '

D O N Wy



25 - ' 22. The forward link transm ssion system according to
Claim2l, wherein said information further includes physical
control channel data ' edicate traffic channel further

i ncl ude a | C 23. d l'ink
Itrangm 25| on system a]?j Eﬁﬁiﬁﬁﬂﬁ@% 22, wherein 30 PM%
sil¢

forward link transm s urther i ncl ud adifferential
encoder coupled to a differential ETISISHEATSHADBEERIje toO
differentially
encode the physical control channel data 4hd the le to

nodul at e t he di al | y encoded .physi cal .control channe] dat a.
24.  The forward Ilﬁ%lpﬁ’?% g‘}#ﬁ@%‘# EP&T?‘H@'@@H’&T‘HU Iobs aptenna{ransmisioB ej n 5
said infornatiorg §t¢m; her i ncludes a pI urality of pilot syrrbol S.

25. The forward link transm ssion systemaccording to Caim 24, wherein
sai d second forward [cpypling a mwmmxmwmumametMmm and

time-multiplexor - ne of.the Iural of
pil ot synmbols into tﬁeelecé‘g%fé%#ﬁ%ﬁa&daﬁ%’n%&l it H'H%Po“‘m ¢ unit dsa/ld

26.  The fsor warsecdnil ntantmissicmineds it in)6dponitea6 @ Afadimigsib® mold Fdrhadsignaier ei n
said first forward link transm ssion node unit further includes a

nodul ator. =~ 15 27. The forward |ink transm ssion system

according to O ai m 236 WnehieBhod accord Sta'di'alﬁxafsr ?Wtﬂc?@&nﬁ%n?#&@ %ﬁ?{)

further includes at |east one transmt ri but ed
ant enna system inserting a pilot symbal fnto a pfddetehnmedisyinbul phsitiornofenbisaean
syst em accor di nq) ts¥ 1 m 21, wherein 20 said narrow | obe ant enna
system further udes’ an adaptive antenna array. 29.

A forwardo i nk t r ansrudalatiogsaibibt@arh O s4ig Gathard cel | ul ar

comuni cations system conprising sel ectively coupling

data associ ated wit h"émi’ﬁ“gmglséldcmﬁm of said produtated data fromomid narrovblobar d

l'i nk transm SSi QRtefiRARardMissioR Bt@n.second forward |ink transm ssion node.
unit; responsive to coupling the traffic channel data to

theflrst forward |ink transm ssion node unit, transmtting froma
broadcast antenna s emgcpupled.to .. . .
_ _ y§I7 T Bethod according to Claim 15, wherein said first transmission

15 mode unit comprises a differential encoder coupled to a modulator.

18.  The method according to Claim 15, further comprising the steps of:
a network entity communicating with a mobile station using a predefined one
of two transmission modes;

20 transmitting said transmission mode format signal from said mobile station
to said network entity, said transmission mode format signal indicating a
communications capability of said mobile station;

said network entity sclecting one of said two transmission modes for
transmitting data to said mobile station, said selecting dependent upon a content or

25 absence of said transmission mode format signal and a communications capability
of said network; and

ordering said mobile station to use said selected one of said two transmission

modes.
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sai-d fitst forward link transmi ssion unit a pilot channel to be used for
channel 30 estimating by a nobile station to enable the nobile station
to decode the traffic channel ; and

- 18- responsive to coupling the traffic ﬁ?ﬁ%ﬁﬁ; t he
second formarémF*ﬁi transm ssi on node unit, trans dméﬁ%

narrow | obe antenna system coupled to sajd second forward Ilnk
transmssion unit information with which a nobil ef Bt SWFET HAS BEEN an
decode the traffic channel w thout dependlng on pI|ORE§h

30. A forward |ink transm ssion systen1T5r conn t.atiions to

a cel |l ul ar communi cat,l,ons_.pe a broadcast
ant enna system 152" The m\é\&"gé‘i‘fﬁlﬁ% lﬁn‘l’ma’%%ﬁe‘ﬁ]sa’f(?fdemg

a first forward skdpnis irhﬁi’rﬁﬂ&ﬁﬁ'oﬁﬂsdi@%tw&ktus Viaftd ?éaeﬁﬁw%neaef’éﬁ& Ryt put;
a second forward [ink transm ssion node unit aV|n8 an I nput and an out put;

a transm ssi on ri@emission modeser for sel ectively coupling data associ ated

W th a traffic channel to one of said input of said first forward
link transm ssion node unit and said input of said second forward
link transm ssion node unit; 15 said output of said first forward
link transm ssion node unit coupled to said br oadcast ant enna

system for transmtting a pilot channel to be used for channel

estimating by a nobile station to enable the nobile station to decode the
traffic channel ; and sai d out put of said second
forward |ink transm ssion node unit coupled to 20 sai d narrow | obe
antenna systemfor transmtting information with which a nobile

station can decode the traffic channel w thout depending on a pil ot

channel .
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