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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF CALIFORNIA

Case No.: 05 CV 1392 B (BLM)

FIRST AMENDED COMPLAINT FOR
PATENT INFRINGEMENT

{(DEMAND FOR JURY TRIAL)

Plaintiff QUALCOMM Incorporated (“QUALCOMMT) for its complaint herein states:

Tel: (408) 873-0110
Fax: (408) 873-0220
Attorneys for Plaintiff
QUALCOMM INCORPORATED
QUALCOMM INCORPORATED,
Plaintiff,
v.

BROADCOM CORPORATION,

Defendant.

PARTIES

1. Plaintiff QUALCOMM is a corporation organized and existing under the laws of the

state of Delaware, with its principal place of business in San Diego, California.

Ex. 1-1.

FIRST AMENDED COMPLAINT FOR PATEL

INGEMENT (DEMAND FOR JURY TRIAL)
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2, Defendant Broadcom Corporation (“Broadcom”) is a corporation organized and
existing under the laws of the state of California, with its principal place of business in Irvine,
California.

3.~ QUALCOMM is informed and believes and thereon alleges that Broadcom is doing
| business in California and in this district.

JURISDICTION AND VENUE

4. This is an action for. patent infringement. The claims arise under the patent laws of
the United States, Title 35 U.S.C. §§ 1 e seg. This Court has subject matter jurisdiction over these
claims pursuant to 28 U.S.C. §§ 1331 and 1338(a). _

5. Venue is proper in this district under 28 U.S.C. §§ 1391(b) and (c), and 1400(b), as _
Broadcom resides and/or conducts substantial business in this district and has committed, and is
continuing to commit, acts of infringement in this district,

GENERAL ALLEGATIONS
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15" QUALCOMM.

This action arises out of Broadcom’s infringement of seven (7) patents assigned to

QUALCOMM'’s Patents
7. On August 6, 1996, United States Patent No. 5,544,196 (the ***196 Patent”™), entitled
“Apparatus and Method for Reducing Message Collision Between Mobile Stations Simultaneously

Accessing a Base Station in a CDMA Cellular Communication System,” was duly and legally

20| issued to QUALCOMM as assignee of the inventors, Edward G. Tiedemann, Jr., Lindsay A.

Weaver, Jr., and Roberto Padovani. A true and correct copy of the *196 Patent is attached hercto as
Exhibit 1.

8. On October 2§, 1993, United States Patent No. 5,257,283 (the ‘283 Patent™),
entitled “Spread Spectrum Transmitter Power Control Method and System,” was duly and legally
issued to QUALCOMM as aséignee of the inventors, Klein S. Githousen, Robertp Padovani, and
Charles E. Wheatley, HI. A true and correct copy of the ‘283 Patent is attached hercto as Exhibit 2.

9. On October 22, 1996, United States Patent No. 5,568,483 (the “*483 Patent”),

entitled “Method and Apparatus for the Formatting of Data for Transmission,” was duly and legally

2
J FIRST AMENDED COMPLAINT FOR P& TENT INFOINRERTNT MEMAND FOR JURY TRIAL)
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issued to QUALCOMM as assignee of the inventors, Roberto Padovani, Edward G. Tiedemann, Jr.,

Joseph P. Odenwalder, Ephraim Zehavi, and Charles E. Wheatley, IlI. A true and correct copy of
the *483 Patent is attached hereto as Exhibit 3.

10.  OnJuly?, 1998, United States Patent No. 5,778,338 (the “*338 Patent”), entitled
“Variable Rate Vocoder,” was duly and legally issued to QUALCOMM as assignee of the
inventors, Paul E. Jacobs, William R. Gardner, Chong U. Lee, Klein 8. Gilhousen, S. Kathenne
Lam, and Ming-Chang Tsai. A truc and correct copy of the *338 Patent is attached hereto as
Exhibit 4.

11.  OnAugust 5, 1997, United States Patent No, 5,655,220 (the “220 Patent”), entitled
“Reverse Link, Transmit Power Comrection and Limitation in a Radiotelephone System,” was duly
and legally issued to QUALCOMM as assignee of the inventors, Ana L. Weiland, Richard K.
Komfeld, and John E. Maloney. A true and correct copy of the *220 Patent is attached hereto as

1:3'4 Exhibit 5.

12.  OnDecember 31, 1996, United States Patent No, 5,590,408 (the “‘408 Patent”),
entitled “Reverse Link, Transmit Power Correction and Limitation in a Radiotelephone System,”
was duly and legally issued to QUALCOMM as assignee of the inventors, Ana L. Weiland, Richard
K. Komnfeld, and John E. Maloney. A true and correct copy of the ‘408 Patént is attached hereto as
Exhibit 6.

13, OnJune 10, 1997, United States Patent No. 5,638,412 (the “*412 Patent™), entitled
“Method for Providing Service and Rate Negotiation in a Mobile Communication System,” was
duly and legally issued to QUALCOMM as assignee of the inventors, Robert D. Blakeney, 1] and
Edward G. Tiedemann. A true and correct copy of the ‘412 Patent is attached hereto as Exhibit 7.

14, The patents described in paragraphs 7 through 13 above, copies of which are
attached hereto as Exhibits 1 through 7, are referred to collectively herein as the “patents-in-suit,”
The patents-in-suit relate generally to the transmission, rccepti;m, and processing of communication
signals, including radio signals and/or signals for wireless telephony.

15.  Oninformation and belief, Broadcom manufactures, sells and offers for sale in the

~

United States products that comply with the GSM family of standards and technical specifications

3 .
FIRST AMENDED COMPLAINT FOR P TovT micenincyaour mMEMAND FOR JURY TRIAL)
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adopted by the 3" Generation Partnership Project (“3GPP”) and/or manufactures, sells and offers
for sale in the United States products intended to be used with or incorporated into products or
systems that comply with the GSM family of standards and technical specifications adopted by the
3" Generation Partnership Project (“3GPP”).

16, QUALCOMM is informed and believes and thereon alleges that Broadcom has been
and is infringing, literally and/or under the doctrine of equivalents, one or more claims of each of

the patents-in-suit — directly and/or indirectly pursuant to 35 U.S.C. § 271(a), (b), (c) and/or (f).

FIRST CAUSE OF ACTION
Patent Infringement
(35 U.S.C. §§ 271 et seq.)

17.  QUALCOMM refers to and incorporates paragraphs 1 through 16 inclusive, as
though fully set forth herein.

18. QUALCOMM is informed and believes and thereon alleges that Broadcom has been
and is infringing, literally and/or under the doctrine of equivalents, one or more claims of each of
the patents-in-suit — directly and/or indirectly Qursuant to 35 U.S.C. § 271(a), (b), (c) and/or (f).

19.  Broadcom threatens to c_ontinuc to do the acts complained of herein, and unless
restrained and enjoined will continue to do so, all to QUALCOMM'S irreparable damage.

20.  On information and belief, Broadcom’s infringement is and has been willful,
justifying an increase of up to three times the damages to be assessed pursuant to 35 U.S.C. § 284
and further qualifying this action as an exceptional case pursuant to 35 U.S.C. § 285.

21. By reason of Broadcom’s acts alleged herein, QUALCOMM has suffered, is
suffering, and - unless such acts are enjoined by the Court — will continue to suffer injury to its
business and property rights, for which it is entitled to damages pursuant to 35 U.S.C. § 284 in an
amount to be proved at trial.

22, By reason of Broadcom’s acts alleged herein, QUALCOMM has suffered, is
suffering, and - unless such acts are enjoined by the Court — will continue to suffer irreparable
harm for which there is no adequate remedy at law, and for which QUALCOMM is entitled to

permanent injunctive relief pursuant to 35 U.S.C. § 283.

Ex.1-4
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1 PRAYER
2 WHEREFORE, QUALCOMM prays for judgment against Broadcom as follows:
3“ (@  For judgment that Broadcom has infringed, directly and/or indirectly, the patents-in-
4 suit; .
9 (b)  For a preliminary and permanent injunction prohibiting Broadcom, and all persons
B or entities acting in concert with Broadcom, from infringing, directly and/or indirectly, the patents-
7 in-suit;
8 (¢)  For an award to QUALCOMM of all compensatory damages resulting from the
9| direct and/or indirect infringement by Broadcom of the patents-in-suit, including pre-judgment and
10,i post-judgment interest;
.1 1 (d)  For judgment and an order that Broadcom’s infringement of one or more claims of
12|| the QUALCOMM patents-in-suit is and has been willful;
13 (¢)  Foranaward to QUALCOMM of up to treble damages pursuant to 35 U.S.C. § 284;
14 (f)  Forjudgment and an order directing Broadcom to pay QUALCOMM’s reasonable
15 attorneys’ fees, expenses and costs due to this being an “exceptional” case within the meaning of 35
16} us.c. §285;
17 (g}  For judgment directing Broadcom to pay costs of suit; and
18 (h) _ For an award to QUALCOMM of such other and further relief as the couﬁ deems
19 equitable, just and proper.
20
21
22
23y
24
25
26
27
28 Ex. 1-5
5
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; January D , 2006 Respectfully submitted,
3 HELLER EHRMAN LLP
4
6 ROBERT T. HAS
7 DAVIDE. KL ELD
BARRY J. TUCKER
3“ NITIN SUBHEDAR
° Attomeys For Plaintiff
10 QUALCOMM INCORPORATED
11 f'
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calien to detzrming the delyy used by the moblle sation.
The base sixiion cxm then caculate the mogs to the mobilo
sation by mespuring the ol delay experienced by s
message in ariving st e moblls dation and schiracting the
added PN endomiration delxy.

The bash function sbown below (Bquation 1) tszs tho

dedny, RN, 1o the rape of 0 to 512 chipe of the PN code
sequence gocratar that modulstes the signsl. Notc that the
mmummmmwmum
other 1xndomirations discotsed below, The bese siation may

stathay Gwing syitem
ddnmlt.hua:du,mw
AR {ADSRA LA mad 292"
whers:
_Rntb&wm
Lumhndﬂnmlsundmm

H s the moxt significent 16 bits of the BSN;
. Db s rotobor 14 times the Jeast Ggnificant 12 hits of the

(ot
sespetivo correlation spikes 26 and 28, As bn FIQL 1,
sigand 24 mrives ahortly aher signal 23. Sigoals 23 and M

EXHIBIT 1 PAGE /.S

Ex. 1-16




Case 3:05-cv-01392-B-BLM Document 43 Filed 02/09/06 Page 18 of 174

' A

7 , 8

recedved whivin one chdp of conelaton ks 3R I the eysterm doscsfbed abows, Although the sctmal slot leagth 18
recetver canot determing wisch rplks b sisociaed with  pundomirstion of sccen probes to PN modomsiaation, &
which eigrat snd therefore cznnet combing them, Howeves, costed showe, it raxy 3¢ oc the onder of 60 mj, Th, the FN
if a PN randomization delay of oo or mom s added, 5 rancdomizsion delxy b a very small fraction of a tio,
for example, to tgmd 24 then agoa) 24 wil bo kifted In an wecess miempt, the moblls wstion contiznes to
twwards ke dight in FI0, 3 and comelation gpike N2 will oot trensmitaccen onthl ez such probe {s sckaowladged
{nterfere with correlation tpike 26, A bae gstion djvenslty by the bae "Thms, if & colfiion oocuna, the messags
receiver oouid then pxsame thal emitfpeh compooents b oot ackmowlkdged, and the mobile wxtion stenmis
ocrontng Goss to one axorher, such 53 26 xad 30, m0 10 xnotder probe, A peedetendond gumber of access probes [
associgted wilh the eame trazemitted Rand conld cxlied o "wooess probo segoenen.” In FEG, 4, aocess pobe
therefore be comhined, Elmflzly, o baas station recelver  sequence L2 consists of acoes probes 104, 106, &3 10,
could sssome that spikes 28 and 13 aro msociated with ?mmmmﬂandmmm

3 access probes 116, 118, and 128,
The

[
E
ik
!
1
g
E
g
:

ans feguency band, v aid o dffgent  geoerator L34 Processos 100 provides the meamge data 133
acceey chxnoets beownss they sz modulxted differznt @ «o cocodes 140, which encodes & 35 descyfbed o the
PN codes. Tha recelver despreads dgmil M taing e PN 2 ebovo-refarmnced US. patert aid copeding application.
©ode corresponding © 8 et wxms cluond o2 prodoces The enooded 142 {s madataad with s PIN loog
conclitico spiko 38, but sigan) 36 sppears o oole to e code 144, which 13 grueruzad by o PN leag cods wequeace
recedver. This propesty, which allows 8 receiver b ditiin. 34&, Az dixcosacd sbove, the particolar PN lang

corresponding v that access channel. conouzication wx, smch &8 8 omhipher, may be nsed
hrt iy g prodoterenined s Bim;:du : w&ﬁ%

A accens ) {0 these eloments,
ACC_CHAN. The tum statico ooy provids this which _m tmumitted tignal 164,
CHAN to the mohils staticn doving sysiem inftializaion or ALsiep 162, processor 108 determines wicther the vaobilc

uned, mcrmge collisions mey oooer if mor: Gen o finy-  egained, procesacr 100 to sizp 166 Howeve, ifa
miner selects o seme accots chumed wod renemits & 45 mwmmmmmmmm
mmmmmwu pesforn & backnd ndomization ot step 168 o & backef * .

“harknl? sod “pereistence™ 1o further spread 109 peneraies » rendom womber,
he messages aves Hme 0 redyce oullidoss. Tha delays . RS, Io ke nge of O 1o BKOPR), whero BROSF s o
prodsced by o Iattes randooizations mo mch Igrper than raioed paremmetzr ‘Then, &t sirp 170 processar 100

discusead below with refemace 1 thn swwa  coont sigrad 172 from thoing 13
in FIG. 4, U sygem shown in FIG. £, sod e Aowchat At uep 166, procersor 108 performs the same roqeest/
shown in FIG3. epomo oo disosted shove, U & request afterpt Is
In FO. 8, s mobile sixion 100 sxecutes the 33 roquired, processor 109 pezformu & persistencs leat, which
sirps shoan [n FIOS, €o-6b begimnisg 8 stcp 102 fann inauduces » cmxdom debay of ane or mom sty Letween
mwwe:ﬁueﬂhlmugpmmg: m# meguences. In the persictencs
poccsy may be indtiatsd whenawer che mobile stitlea s mndom RP, & (e
thoun) mmnt send ‘Inforsutioo to e bese stk For Besioning v’

! sequence will bo perfarmed. At 176, procesaur 100
umﬁmm mrumruuhwﬁmmu

;
:
;
E
4
i
§“
;
E
8
E
i
i
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peiaccter

repressnting the masimom ooether of access chaznela RA

to the wcoeas channel on which sooess probo

cquence 133 will bo transmiited. Processer 100 provides

nccess charae! selscrion digns) 18 1o PN code meqoence
genemtor 146

AL step 154, proccaor 100 initlaltzes tramsell power

gl 185 & » prodetamined bnitlal leved, INTT_PWR,

AL atep 192, e mesiago i uundm!inmpwh
104 ¢ the sclacted acbess channet, RA. As shown fn 30,
gmmmmmuwd
acxess probo 104 to dme 134, which ocosze RN
mmmmmumum-wum
l‘l"hhdmdl p:n“&‘bmmlwd -

wxn Ve powet
hﬁ.ﬂbnﬂdhmm_mn
Ume 196, processor 100 stats an intexonl a:
tmeout Umer, TA, A prodeternined timeout
ACC_TMO, indicate. the Jeegth of time tat procemor 100
wst wiiil for en ackngs kedgemed to probo 104, I provts
20t 100 receives oo acinewlodpement eigtnd 198 within the
timeout pericd, it procteds 1o eep 200 sud ccxses the sccess
chnnel sequen) s2empl It may then pafotm oder sctins
Unat aro not the sublect of (e presex tovertion. Whaeo s timn
mﬁmmhmummm
having received an sckuiadgrimem, i proceeds 0 sitp
200, In FIG. 4, tmer TA af thme 304,

A 5icp 204, proeesaor 100 increr.ants PROYE, the vaipn
of b fascral probe eounter. At tep 208 it compares FROBE
10 NUM_STEP, which it a podenrmined papxmater Lhat

10

{ndicates the mumber of aocess mhﬁ
et i 0. 4, NOM.STE?

probe sequence, The vatue of PROBE_BROFF may or
0ot be equat o that of BKGFP. Al stcp 216, proceaxce 1%
mm““ i e
1, witch fs 8 PRISIOCLE.
100 waity RT o, For exxmpls, iy

Ml? e d
FIG. ¢ KT 1s *2" xnd proceasor 100 waits two slots unt] tho
siot buginning & tme 214,

135 s 3 b s ez powes P 18

sequence camien Al szp 234,

to MAX_REQ_SEQ or _SEQ, te fumer
bdn;nmdﬂ;mm indicating the maxi.
mom pomber of acoen iﬂmm
mammnﬂmMIM
nmived pareter B Indicating the maxismim
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P~
n
Procesor 8 chenpe] readomivation ot dep
178 Became 100 madocoly selects s meceas
chonel ot the of cach accean robe the
ncoens Gt oo access probe sequznce 1 iv'to be
WMmuhmmuMnMM 1
probe woqoencs 133 was trenpmitted. Al e 184, procesiar
100 ixitlalizes trazxmit power sigral lﬂ.mdumpm
100 dixsbies the systan sccess siats tmee.

PIDoESNT
Mmmmmhmhmm

m.h-lhndﬂm‘!mmzﬂmuduhm: ©
100 procoeds

time 252 by te PN smdomization. Proceoe

10 step 203 after the thnoout period bas chapeed ot o 258

wil.houhviu reselved acknowledgement signal 158,
the pobe backef modomixation st sxp 310,

12
for y Ume in respocso
R e tink
nmhhmwwbyuuﬁqdm

nmmur mmnuummdh
. dentifcation code, tald
ddmd

1Thwmldmﬂnlhddml wheseln;

said delay e b exual to or greater than cne chip,
3, Ao spparatus for redocing eolliions between toommit-
tod metages i & communicitions network, said sprarts

mm-mmmd'rumm 19 Laving u vique Keatification code, ssid KppEratuy compriy-
g

tevel ot thoe 262, which B RN chips alfter G beghaxdng of

the slot =1 tme 260.

PWINMMMMMIM »

time boceusa b2 docs oot receive ackntwledgement sl
Tefore the tloeect perdod explres o time 26K, It priartey 3
probe backoff of two slobs xnd walls ol time 268, Access

probe 114 b tranamined at hime 270, whtich i RN chips after 39

time 268 Treesmission of acoess probe 114 withom an

proocsxE
tate of 1 sy 2. P 350 wi o
of “1" . wep 240, Processor 100 wakts ano g

ot o strp 242 untd the oot beginning o Hme 376
Proccasar 100 the retarns 1o step 166 10 begaa stvexd prode
weguence 126,

I » reqoest mxtempt is

pﬂmunmﬂlhhumhﬁwnhﬂﬂ.l, 18

tho persisicoos st falls threa dmes before pasdng befoss
the Kot beginaing at time 254, In 1ccess prode acquence 126,
sccrxt probe L6 ts tranamitied sl time 286, sconss probe 113
fy yraminiad ot time 294, wxd acceas probe 129 b -

ez fog # meszage 1nd o lesgt ane

4 PN codo sequene for mndamly eelecticg a
PNoode s predeiezmined sol of PN code
azgunces bn rexpocse to 8 o mumbey roochved
Bom sxid proceasor soeanx;

tmpmhw-ﬁuﬁmhw
wn encoder for delaying sadd messags by said delay tima;
[ ]

o trepemditer for tramemidtiing sxid delayod message o 8
recelver, said WMW belng &
rect seqracnce apeead spoctram signal spread uing
ddmwbmmldipmwhdndd
delsy time 1 equa) to or grester thas ooe chip.

4 The wpptzahis described o claim 3, whemin atd

procesior means b forder
fwtudﬁunwmhm
% en acknowladgement,

fur weammrivg o tine betweeo rmuisdon dlﬁd

- eessags and sadd acknowiedgement indication and for
providing & dmeae dgesl {f wdd doe exceeh o

witind &t o 302 s desceibed ahove. ©  peddremined thregat parametey, eod
After ths mohilo gtxtion thowemia secets M
beLwre (o Amwoas times has reachad ACC,. for providing m sddltoral mestags in respoets to said

- 100 rocdves acknowiedgemens signal 158 from e basi

ststion a2 thme 308, In cesponto o

timeoat signal.
5. Tte sppoeim dooibod i claim 4 wherels nid

MMMMbmmmJ:g procetice s fathez

for coanting wd succestive messages o provids a probe
count, sxid probe count being reset wpon reaching »
- predetermined maxderm probe count; knd
for providicp » powsy lovel sigm 1o axid trenemitier far
tle power of each taid monessive mesmgn,
safd power being & predetamined minimom whes sid
fiube connt [s resct.
& Tho sppersiy doaaribed i claim 5, wherin id
provewr dacresses sl power of cach aid succearive
measags by s predetrnnined Incremetd,
I.Hammhddnﬁm

s pricassor meary fusens  backod delay betwormdd

wactextive messages bn respoce to said timeon dgral,
sadd tacknfl delxy corosponding to & second nodom

tzmnber. .
. & The sppanvins described i diim 7, whersly: .
ddpmnmu mrans fs ndibited from providing aad
when tald peobe connter fa reaet and & third
mmum.wm

inage.
». A piethnd for callizions besween messapes In
» comuunications netwodk baving » plarafity of trussmiias
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3
£d st least ono oeefver, sazd of sxid trenamiters by
ndq:h:;ﬂ!m ddmbdwahium:
repeuicd siepy o ) . ‘

eesccibed lo clahm 9, wherelm
aid tnspitted delayed metzage &y o direet Soquende

tpesd spectum tigna) apresd waing 8 PN oode
wequence having u cip rate; wpd

tme i o o preater than one chip. . B

for celliziony bxtwotn meszages in

a communications network kaving g pheratity of tegicen

wd &1 Jeas coe meoeiver, exch gaid transmitier having o

tdentificstian code,

unique
selecting v PN oxde pequence from s predeser. %0
wmum.nmw s

geoermting » mesazge;

e

modulating caid delayed mesaege whh eid PN oods ¥
seqpence; snd

sciecting a backofl tire period fom s -
runge ia tespomo to suld Sryt random aumber; ed
wailing 844 beckolf ting pesiod,
14. Ttw method for redacing oolliatoni betweoen mesages
described o elabm 13, futther cninprixing 1ho szpe oft

incronsinig sadd power lzvel by 4 i

by a predeeermived power

incrementing 3 probe coamt; )

cottpiing s2id probe count to 3 predeiesmined pobo

' mwm&mawmm
when said probe coum equals sk prdetezmined
probo cegaence

15, The wethod fur

L

Ioogrh.

reducing collisions hetwer messages
deacribed in claim 34, further compprising te sizpe of: -
mmﬂfnm.mmmmm
paring itz 2 peaslsieace perameter
wmwmum.mm
. spoading to sald prodeterciined pertisgnes paronens.
16, In » communications device, aa fow redox
iny coltisions between ncissges of sxld, commnnication
mmmmmu-m“
ucas peiwork, aeld sppactos

Procesior maang for timing sigmal in
dunee with & ondgue - a&,pd{ﬁc?p:
viding a meseage in reposs t tddJ tndng digeal aad
tacsmitier mesns for tarahtig sald momage o g dme: 45
wummwmm

-

e iy for goncniting o frst rendom sirmber within
4 beckolf deley range of samibers znd for providing s seccod
regponetve 10 st firt candom gumber id

4

&
5
E
%
if

sald seoond random nixtider iy Jaga than taid predeserydpad
parometer, end topeating aaid steps of grucrating said sco-
ond rending oombey, sanparing wdd second random gumber

-hdndam“‘hﬂnhmw
PN oode wnd diroct sald soquencs
, Cnomge In wrontence with sxkd PN oode,
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15 - .
27, The spperamn of chaim 20 wherrdn s2id octmsor by

viding o1 least ono sdditions) messags responsive 1o said &8 10
Teast onc addivions) thming dgonl, rpeaiing sid sepe of

cdgod agnal is reocived, and maimadning & prode coemt 13
cqal to e nomber of axid at lesst one sdditonsl esszgn

30, Tha wpparatos of chaim sald
means ls foriher for penersiing o thind random gumber from

» backoll rnge of oumbers, providing & sequcacs messaga
o sid thind renciom nomber

ing collizions between megsages of said cocummmications
dovity and other communication devites i a commnzics-
tiney aorwork wid spperatvs comprdaing:

|

spreading means for rocelving edd PN code e direct &5

5,544,196

[}

>

M The
means s

i)
i
;
it
1

i

i

ehii
B
gi.

I
B

said sequerce

a trantroission powey signa

" in scrordsnce with sald probo coomt; sad whersin said

tazazeitter 2 rexpansive to i power
4 Tie of dzim 40 =id

 oaknd g of oo, oo s oy
] oo & 35qUEDY enIge
respordve o aid 1hid modom sumber, ’

43, A ciroutt for mdocing collisiom botween messapes of
8 courpgicstions deviee whb nier comumenicaions
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17
zc‘mméommmdamm

 procestor eircut Kaving en oispan for .
'wmhméi » migns

{ram the tme of sxld message taiumisha, L8 ]

18
49, Tho dirovit of clxim 48 wherein sxid processor clrcat
is further for alrmﬂdnnm':rllh
eecomdance with sxid probe coont; end wherein said trans-
wiuet bs to s2id dgml,

50, 'Tha circuit of clatm 49 whereln said processor diait
w&fmmdﬂxmmmmh
10 & prodeienioed seqacncs sember.

FL Tho circuit of calm 58 wherein s2id processor clreuit
#s forfer for groetsting & tivd rendom mumber fom w

to backoff prge of mmbens, providing a scquezDe messgs

regpontive to said third reodom mamber.

B2, The clreudt of eizim 51 whereln sald processor eiradl
is further for mndomly selecting » 3acemd channed pomber
froe & second 2t of aocexy channe) zurhers, providing &
PN code in scoordente whd exid second chammel sumber;

and wheeln s2id circnit 1a furchor for receivizg
std PN code end sequenos speeading s2dd soguooos
mestags in acoordence with sald PN cods.

A3, The cirenit of clait 46 wherein said processor is
further for toodiving & mestage acknowledged sigoal, pro-
viding 8 recranemission elgns] if sid mesugs acknowiadzed

with sid o keant ono eddionsl madom sumber, mnd

viding xt least one miEtoca) message rexponsive 1o said ot
leams ene adfiionsl dming dignal, mpexting wxid steps of
procnaiag o leist one additions! rendom naraber, providing

o2 least one acklitioon] messags votll w4 messags acknow)-
odged sipcul 5 Teceived, d uadntaining & probe coant
equal to the aumher of said o least ons additions) message

pruvisioos.

54, Tho chreult of cladm &3 whevein said processor cinoait
Is further for providing o cussmision power tignal in
acoiaace wilh sxdd probo count; snd whvein sl tns-
mitter is ve e aadd sgasl

5.1 of clabr 54 wherelos exid proceaser chrout
by fsther for resenting sxld probe count when probe cout £

“equal by & prodetznnined probe seqoenon mumber,

56 The eireuls of claim S5 wherdds aild troceasor ciradit
Is Curther for prooning o Gdnd ondomn oumbxr fom 8
backoff mage of oambers, providing s sequence mestage
roapocsive 1 axid thivd raodom sumber,

57, Amethod fior reducing callislons betwesn mestages in
 conxtomicazions potwork whezeds 3 thme pesiod ty divided
intn sioty of predetermined doveriors and cach banandines
m-?pmmmmmmwum
g

{) proviling & mozsage:

(®) zeneniting 3 rodom oomber from & Ent mope of

myntey; &od

(c) delaying waid mazsags by a cumber of said slots equal
¢o sxid random mumber.

58, The method of clalm 87 further comprising the 2epe

. EXHIBIT | PAGE g2J
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- 19
® taid izps (~(7) uod said sddirionsl reo-
dm exeeeds aald oodam probability posar-

smmamnmmhm
ol 3
mm-mmmm.m
mmge of modom oumbers; -
() determmining a FN codo fn accordance with ssid second
rendom pamber; xid i

Pmmmudmsmmmmm
o

(k) trwroroittiog add deleyed messaye of an initia] power
lewel: 13

randor
mumwmamm

(c) providing a lean onc sddiiicod! mestage; »

(o) delzying zxid addltinea) mesags by & nizmbey of slots
equal 1o asld seeond additional tindomm oomber;

(p) oxnemitting axid mestags &t &0 increxsud power lovel
whezzin said incyeased powes ievel is determined o the 5
power lovel of the previoes tragmission plus o prede-
termioed incresse ;

(q) repeating said sticps (m)-(p) il & measags acdmowd-
edged Iy recejved;

o{n.mmﬂmummmm»

(1) counting tha munber of said trmsmived sdditivos
messages;

(l)muﬂulddmﬂlddmnherdddmmimd

additions) messapes cquals & seguence count; hd

(1) fncrement & sequence comat;

() generating & fowth random menber from 8 fouth
vangs of numbers if wid oomber of aaid aosmdtied
addifoen] messages equals 8 SOQUEDCD COTNR ©

(V)mubcnmudaWwifﬁdmh

seid vaomitted sXidoced w oqsls a
mm

{ )thyh‘ddunﬂwm mmhu
'mmnmmmwbﬁ ¢

Nwﬂﬁl’lm@-@wﬂnﬂdmm
equals § predetermined maximem connt,

6. In & speed apectox wmwﬂaﬁmmin
M-Mudmmmw
10 & base mation, &1 epparats [n wach rmow sution for ¥
sedociog colliskons Sctwomn mesiapes of sid roecuds s
tons, said sysiem comprising:

jEocesscr means for proviJng 8 tming sigzd, wheredn

sid timing sgoal i dotenmined s sccondaoce with 8

woique identification code and fir providing wid toes-

sgv Tespanslve o said thalag signal;

spreading meaua for direct serosnce spreadiog said wos-

nge; and

Tacgmitier nmzs for tafanining sald direct saquence @

wmn-m&uﬁudhm

" with paid pnigoe identification code.
ﬂlmwm?;nﬂdﬂmmwpm
means is forthes fos encoding mhn,minﬁn
according (0 4 pradederained couding Formoat,

64, In 2 spredd spectrum cmﬁu!uth
wﬁchuplw:ﬁvdmu:ﬁmmﬂmw

p:mmﬁrrvﬂﬂulm dgnat, whereln
aulﬂuﬂn; detenzinod in scoordsvs with &
mbnﬂhrwﬂh:ddm—

ﬂae rospansive 10 said Uming signal, exld processor
meams further inclufing mesns fwmlddm-
uge for tansodaxion acoonding 10 & predeiermined

muhmmddmmm

Gi.l'hawddaln“whadnnidw
ez by father for ganarsitng at Jeast oos cecond random
tomher within o random probability mange of mumbers,

said sccond random oumber I lesa D wid
mﬂmwmdmmm
ond random sumbes, cotpring zaid second seadorm aumber
with eadd predoteymined parssooter, aned Labibiting the pro-
ﬁdmdddwmﬂmdddnlmmmﬂ

sproaciing mssnd is respousive 1o sxid P oode.
€, The of cltim &6 wherein s2ld processor
meams Is fior secciving 8 essage acknowledged

E
E
it
g
E
z
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¢adke in accurdance with mid second chamnel chrealt o to
mm l:dm - ) wmm'm:ﬁmm%ﬁ o
whereln sald wpreading mees b further for rocedving sald” wor tecond cutpul and an oulput;
PN cods end direct ssquencs spreading sxid soquencs 4 tAntziter 0 input coopied to said sprewding
mesage in acsorcance wilh sid PN code. C 8 mﬂnmmmmm
N lha commmicgtions yypem o aga.
% The of cim 75 forther whereln safd
m:mﬁummmmm llw:l‘ topatthr .

delxy valne u 7. The
spparsins of clxim 78 fimther compelsing a PN
'mmmmmﬁwﬂ id ﬂ'mmmn;dmn;:
W““ﬂwhmmw procensar socond outpet and &A ootpal couplad 10w
idcatiBcation 1 sweading elreail second Inpat,

baving a» output coupled 10 said trasltter fnpra, . The eyparein frther comprising timing
M. The spyaning of daim 73, forher comguising b o &mmmumm

. K2 The sppasxtos of claim §1 wheydlp mid fiming gen-

exxcoder coupied 10 said proceruor
mmnﬂm.;?:m © ) ® " o 0 0 0
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necessary 10 malntsin the desired communications,
SPREAD SPECTRUM TRANSMITTER POWER  * Prefersbly the desired powes lavel 13 8 minimum power
CONTROL METHOD AND SYSTEM leve] necessary to maintain quality comupanications 0

# 10 resalt in o redocton in system interference.
This & s contiowation of spplicadon 5Ser. No, 3 mm&uumdnamnewwlmm
01/43),011, filed Nov. 7, 1909, now signal to esch mobile vaer 80 &3 10 sdjunt or ~fite tone™

1he transmlt powes of the cokdle uoit This command

BACKGROUND OF THE INVENTION M&wwmwumwmemcmh
1. Field of the lovention power level closer toa mintmum Level required 10 sisin-
mmwm uhmwedhhrmub 10 tain the desired ootzmymications. As channe! conditions

phooe sysiems. More y. the present invention  ehange, typically due to maddon of the mobile endt, both
felates 10 8 novel and td method and spparats (he mobile it repciver power mesmmrement and the

for controling tsasmitier power In 8 code division  power cortrol Redbeck from the Hub costinually rrad-

ouliipte sceens (CDMA) cellilar mobile telephone just the trazsmis power leved $0 a4 10 maiatain & proper
e, 15 pawer lyval. The power control feedbeck from the Hub
L. Description of the Related AN is genenlly quite sow doe to round trip delays through

The we of code divition muliple acoess (COMA)  tho waellite requiring approtimately | of » second of
moduletion techriques i one of sversd teehiainues oz~ propagaticn time.
fecilitaling communications &3 which » Ixrge ramber of _ww&bwwmmogm

soch w time division multiple sceess (TDMA), fre ing tke mobile uaits snd e sasellize or cell-site.
quency division muliple sceeys (FDMA) od AM med- m

ulation whemes such « wmplitude companded dngle 1erestrial bs the type of fading that ocouns in
sideband (ACSSH) are known, COMA bm dgnificant  these channel, Thus, these differences require various
sdvantages over these wcher technigques. The we of 13 Mh\hwﬂbmmmmm
CDMA techeiques in » maltiple accrss communication ramlarmmmm

sysiem iy disciosed in LS. patent application Ser. No. In the sateDite/tobile unis channel, Le. (he satellite
06/921,261, filed Ocu. 17, 906, entiles “SPREAD  channed, the satelitie repeasers are normally located in s
SPECTRUM MULTIPLE ACCESS COMMUNICA- mmmumwmm
TION SYSTEM USINQ SATELLITE OR TERRES- X arz all nt ammmm distsnce from the

E

TRIAL REPEATERS", now U.S. Pui. No. 4,901,307  gateflity repesters and cxpeniance oearly the
" aagigned 10 the astigoes of the present inveation, the s propagstion loms. Purtbernore, tha mieclliie chan.
discloure thereo! incorporsted by vekerence. o} lay & propegation fos characteristic that follgws

In the just mentioned patent, 8 andliple sccens tech-  spproximately the inverse square law, Le. the propags-
nique §s discloscd where & lacge nuznber of mobile teles 13 |mhsnlnv¢m|{.wwonmlmtluqmdth¢
- phone ystet mers cach baving a trameeiver communi-  disancs between 1de moblle unit and 1he satelite re
caie through suellie reposiers oy terteutrial buse sia.  pester (n wse. Acardingly, tn the satelihe channe) the
tions (also known & cell-sites sations, of Ror chon cxl-  vasiation i path Tous dos 1o digance variaton b type
sites) using code division rouliply sccess (CDMA)  cally oo the order of 1-2d8.
spresd spectrun commusication signals. ln using @ In contrast o the chazaed, 1he terreitial/mo-
CDMA communications, the froquency spectrum can  bils unlt chanocd, Le. the tervesinia) chanael, the distance
be reused raultiple tmes s permiiting s bocrzase in Berween the moblle oxits and the cell siks com vary
system user capacity. The e of CDMA rerilts in 8 comldensbly, For example, coe moble unil may be
much highet spectnl efficicacy then can b schievad - locwmied at o dinance of fiye miles from the cell she while
uimg oiber multiple sceas teckniqus. 12 4 COMA 43 snother mobie unht may be locuied oy o few feet
syviem. incresues in synem capacily ey be realized by awny. The vasiaton in distance may sxcecd # factor of
conirolilng the Lrassmitier power of each mobily user 10 mmwmmmwcm
&5 10 reduca interference to other system sy, s propagation Joss chancteristic a3 did the satelie

Lo the sarellite spplication of the CDMA comamnics- chmul Howeves, in 1he terrenrial chaaned the props.
ton techniques, the mobile unlt Uansoriver mes.ores 53 kon chancierizle comesponds 1o an faverse
the power level of s signd seceived vis o smiellite ree  Jourth-powsr baw, e, the path loss b proportional 10
pester. Uting this power messuretees, along with  the bovene of the path distmes raised to the fourth
MUhagcdlhcuulhumthlnm power. Accordingly, path ton varlstions iy be ¢n-
nih power kevel aad the senuitivily of i mobile ualt  coumered which are oo the order of over $0dB in s cell
recviver, e moblle 9o Lamcriver can esthasie the 33 haviag u radiny of Bve mies
path hoad of the channel between the mobile vail and the mnmnummypsulyummmm
stellive. The mobils onit transceives them dewamines s charscwesized o Ricien. Accordingly the received
Iklpwu.'iﬁlumiﬂumwhwﬁ::rl $ignad comiiuts of & direcy compoacat sumsosd with 3
nauihuous between Ue mobile unl xnd the j waltiply reflectéd component kaving Raylkeigh fuding
uking oo sccount e prb Jous oewremeel, e 60 stetistics. The power retio berwern the direct and re-
treosmitied dats rate and the sandlite receiver mudiv.  flecied componan i rypically ou the order of 6-10dB,

. depinding upon the cheracteriitkos of the moblle wail

The sipmb iraosmiiied by the mobils unlt to the  antsnms end the saviroment sbout the woblle uxlt.
aielliie ate rehayed by e smeflive to 8 Hub comrod Coatresting he satellite channel with' the terrestrial
system eanth mntion. The Hub mesdunss 1he received & chexnel, the terrasirfal channgl experiences tigoa) o
dgnal power (rom signals uangmitied by =ach active  ing thai cypically consis of the Raylegh adad compo-
mobile unut wansceiver. The Hub then determines the otor withoow s dizect componest. Thus, the wrrestrial
devistion i the ieceived power level froa that whichls  channel prosents & morg severe fading snviroomen
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than the satellive channe! where Rician Oding i the  powes of the mobDe cnld transmitied digna) mudtiplied
duminsat fading charstierisiic, . by the nunwber of mobile gk tranumining within the
The Raylcigh Dding charscreristics In the terrewirda)  oall. To this is edded the noise power received of the

chaane} sigral bs caused by the signa) being seflested  cellsite Jrom mobile ity
from many different festurey of the phyticsl aoviron- 3 The CDMA recelven
meni. Asa resul, 8 sigoal errives stmost limulansowsly  operate by converting 8 wideband CDMA sigral from
.38 2 motilt unit recelver from qany Birgstions with 8 correspondieg cae of te inobile ugh trensmitiers lnkg
different transmission delays. A1 the UHF froquency  » narmow band digital Information canrying signel At
bands osually employed for mobile radio commenics-  fhe sme time, other received CDMA sigaly that are
, Vons, including those of cefhular mobile tebephone sys- 10 ool sckoted remain 0 wide bend aoise dgnais. The
tems, sigrificant phase dlfferences o signals inweling  bli-ermorram performance of the collsite receiver s

oa differest paths may.ocow. The possidility for de-  thos determined by the mtio of the power of the desired
siructive sommatiop of U sgmls may reuh, with oo signa) to that of Go kndeaired signals received &2 b
occasion deep fades ocourting, callalte, Lz, the recxived signsl power in the desired

Terrestrial channal fading is s very stroug fanction of 15 sigast tracumined by the selecied mobie unit trensmis
the physica) position of the mobils ontt A saulf chunge mnlhﬂofdtmlﬂﬂmﬂwbmﬂm

hmdmmw:mwmww signals tranumitted by Uke other mobile unit

resall ia & Quite tapid fading process. For example, in natio frem a negative valpe 10 » poskive value thus
the §50 MHz celtuter radlo (requency band this fading  allowing operstion within an sccrptable biterrorrate.
can typically be as fas & one fads per sezond per mile In 2 terrenrtal COMA cellular wobik telephone
per hour of vehicle spesd. Foding on this oider canbe ¢, i i
extremely dhroptive 10 signats in the tervestria) chanse) 15 hy in uits of 1be numbes of simulispeom ulcphone
resuliing in poor rommunieation qualty. However,  calls that may be handled in & given sywem bacdwidih.
additiona) vanumitter power can be used 10 overcome  Systemy Eapac
ihe problem of fading. powet of each mobile unis is controlfied such vt the

The 1errenla) cellular mobide zlephone rysem typd-  trsnsmitied arrives at the cell-site receiver ai the
cally requires a folldoples chunae) 16 be provided in 30 minizal slgmal 1 acisc (nierference ratio which allowt
order o allow both direcilons of the telephane conves- e data recovery, I & sigl yranumitied by »
tution to be simullancoutly active soch iy provided by uzlt asrives &8 the cell-sdte receiver st 8 power
the conveutions) wised tcephone vystoa. This (ol level that ig 100 bow, the blv-ermor-rats may be 100 high
duphex ndio channe! is ndrmally provided by usingooe (0 permbt bigh quality coqunyeications. On the other
frequency band for the cutbound flnk, i.e. rsesmisions 35 hand If the mobide usht rantmitted sigoa) is st & power
from the Sellmite trenmoitier to the moblle uit receive  level that & w0 bigh when recelved o the ced st
wr. A diffcrem frequency band b atilied for the i~ receives, communicmion with this particular mohile
bound link, b.e. transmissions from the moblle unit wans-  unli will by sccaptable. However, 1his high power siy-
mitters 16 the cell-siie reveivens. Accordisg, this fr-  nal scis a5 lnterference 10 other mobile it trasmsitied
guency band separstion sligws » moblle unit transmiiter 40 signals that ase sharing the same chasoc), ie. dand-
8ad receiver ta be sclive dimuliancoundy withous ferde  widih, This intesfererce may sdversely affect commu-
back o1 interference from the transmitier intp the res - nivations whth other mobile units waless the tota) swmn-
caives. tax of comumnenicating moble onits & reduced.

‘The use of dilferem frequency bands bas sigoificant The path low of sigmals In the UHF frequency band
impﬁmhnsinmutmddlh cellite and 35 of e eeliular mobile tehephove channed can be chane-
mobile azit transmiiters Use of differeat freqoescy  terized Uy two scparste phentmens, sversge path Jogs
bands causes the muhipeth fading to be independent  and fading The average path Joss can be described
proceses for che tnbound sad cutbound chanpels. A statistically by s diniribution whose mean s
" mobile onit cannot timply messure tho oatbownd chan-  pruponions] o the Rverw fowrth-power of the puh
nel path loss and assame that the sazmr path ks bs proa- 30 diRmice, snd whoss Sandard devistion I .
¢n) on the inbound channe), mately equal to § 4B The second phesomena s s ladlng

01 is therefore, an object of the present Liventlon ty  process caused by meltipath propagation of the vgaus
provide » novel and tmpeoved method and appanatys  which b characerized by s Rayleigh diniribotion. Yhe
for comrolling ia the tesreurisl channel irantmiticey ~ sversge pash Joss, which
POWE! 10 &8 10 overcoma deletnriows fading withour 39 cxn be comsidered to be the came for bolk the inbound
cauiing uroecenary syitem interference which can and outhound frequency bends, 88 i fur the eooven.
adversely affee ovenall sysietn capadty, _wnmmm Howsviz, »a

SUMMARY OF THE INVENTION |

;
|
E
!

|
|

E
E

gk
!
§
&
%
/E

1n » weneunal COMA cellular- mobile tedephone &0 freqoency

sywem, ki is deviaable tha the timsmitier power of the  average Path lost b # vedatively slow varying functios of
mobile whits be conuolled 30 & 10 produce at the el posiiion. In conwast, the Rayleigh distribution varies
site receiver o porningl receh e sigod] pirwer fram coch  relatively Last as ¢ function of position.

g every mobile vals iraxsmitter operating within the In the prewen) Invention, s COMA approsch 1o mukl
¢el). Should al) of the mobile unkt transmitiers within an 43 ple vacr acexs in & cefiolar mobile \elephooe system by
ares of covesnge of the call-site bave tusminer power  implemented, In such & sysiem o) the crllaies bn 2
coatrolled accordingly the totd) signal power reccived  region tramamis, o “pilo™ sgna! of (e sacat fraquency
1 the cell-ite would be equal to the nominal feceives  and code, The use of » pldot dgasl in CDMA sysems is
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well knowe. Ja this paricular application, the plod the sudden desrease in signad power in sigmals rectived
sigra i used by the mobile unfus for inita) synchroniza- a1 the mobile pait, The rate of Increme of (he mobile
tioy of the mobile unit receiver, The pdol signal isabso unlt trazsmdter trensol power Sun generally be bm-

used 4 phass and (requency reference 4nd # e refey.  fied 20 the rac of 2 eXgsed loop power adjustment com.
ence (or demodulztion of the digita) speech signads 5 mand transmitted (rom the celbsi ummum.
transmitied by the cellsite. caa rrduce the mobile vok trancmitier transmit power.

10 12 present invention, esch modile wnit entimates  Uking the celllis gencrsted power adjustmun) com-
. the path Jous in signaly transeelited from the cellsite to . m;mwtmmmmwwum
the moblle uniL I erder 10 make this signat path looy ed from belng increased W0 8 level significaotly

signaly, a3 received o the mobile woit, are meswred. rﬂhﬂﬂlmmwﬁm
The roobile ¥ait thes messares the pilor sighal power 13 only the curbound Lok path s oot in the brbosnd
received ftom (he celksite Lo which the wobile unit i Hnk path.

commyaicating. The moblle vnit ako mewrres the It shouldd be moted that it b undesireble 10 imply
power level sum of o)l cell4ite muasmined dpmis & 13 4 dow feiponse 0o the mobile umll Yasumines power
rectived at Lhe mobile vait. The power leve! sum mes- - control bn an att whﬁnhy{dﬂ:w
mmuWhhﬁudﬁﬂhmhgﬁn.h fag from the slow htoﬁ:nnndu:rdn.:\

might tesmporasily obtain s bettey pathi to s more disiard  coutre) s madesirable because (e possitility of sadden
ceibsite than to s srmally prefomed closen cellite. 20 boprovements aad Budes that affect Lhe inbousd and
The cutbound Bnk path loss enimate b lured vsing  owtbannd chaserels equally, If the response w s radden
a nondinear fther. The purpose of the coadinesrky i improvement wern 10 be Uowed down by a fllaer, then
the entimation process is 1o permit s fapid response toa  thers would be frequent oecesions whea the mobile
widden improvement o che charoeel while siow.  trassmiiler power would be quite exceusive and cause
ing & much ower respanse to s sudden degn th 29 interference (o sl other mobile waers, Thas the presen)
the chanorl The mobile unh in respense (0 4 udden avention wses a two titoe conplant, now-linkar spprosch
mmmul!nchnndlhulmulym in euimating the path lon.
oblle unit Iranumitter vanumh pow 12 addition to measaring the reeaived sgnal swreagth
Sbould the channet for ooe mwc unit suddenly  in the mobile unit, It iy also desirable for the processor in
tmprove, then 1he signal o received at the cetlsite from 33 he mobile wail to now Wbe cellite ansmitier power
this mobile unir will suddenly increnss in power. This  and snteans gain (ETRP), the cellite O/T (secxive
sudden incresse in power cauacs adcitional mtevfergnce  aatzuna gain O divided by receiver polie kevel T), the
10 al) sipushs shusing the ame wide band channel. A maobile xit kntenta gain, aud the nuinber of calls active

E

raphd responise 1o the sudden fmprovemeat whl thus &t thh celladbe, Ths boformation aliows the mobile uoh
veduce TyHem intesfercoce. 13 proceasor 10 m compute ‘the reference power
A typichl examide of s widdep mprovement in the  level for the loca) setting function. This compo-

power

channe] oceurs wian o mobile widl b ooviog Gruwgh  tadon is done by.calculnting the celi-she 1o mobile nk
s ucs et is sbadowed by a large buliding or other  power budges, solving for the path loss, This path lots
obimuciica and thea drives oot of the shadow. The  estl aare by them wied
rhmclhpmucmhdthuhkawqmm;rwthmwcukmmhm
men), ¢an Wk place ¢n the order of 8 few teos of milli-  required 1o produce ¢ desired sigasl fevel. This caabi)-
seconds. A the mobile uzit drives om of the shadow, iy sllows the syson 0 have cellales with differing
the outbound liak sigaal &3 received by the mobilc cait  ETRFP lovels to correspand 19 the size of 1hs cells For
will suddenly increnss in atrengih. sumple, » small radiug cel) need oot transmit with &

Tbeombomdlmlpalhhummmulhwoblhuh;hlpwerlcvdu largs radhus cell However,
unit i used by 1he mobile umle to adfus the mobila unlt  whem the mobile unkt i a oerain disunce from s low
transtnifter power. Thio, the strocgey the raceived i md,hwﬂmﬁnnwﬂndndmrm
nal, the lower the sxobile unit sranstmitter power wilibe. 2 high power cell The moblle nht wosld

Receprion of & strong signa) frocy ibe celiaits indicates & higher ranamil powet thaa would be ecoctasry for
that ibe motDe wnit is eisher close 10 the cell-tito or alse 50 the short maage, Hence, the dediratility of having eachk
" an mally good path te the cell-site exlats, Riception ol die rommis faformaticn s 10 its characieritica for
of » Mrong signat means that » relatively smalier cotdle  power control

wmasons by the modile unit. 1] mmmmmmmm
In the et whete thest B & temrporary but yet sadden  whm fbtt Obtainieg rysicas synctronization and cottin.
degradation i the chuawal it iy desirable that & much »  ves to conilor this channel when idls for peges for calls
slower iacteate in mobile voit yanumiutgr power. be  arfyinsted within the poblic trlephone swhehing per-
permiticd. This dow lacreas kn mobile vudt treaminer  work inteaded for he moblly wnit. The modile wli
is desired s a3 10 prohibis wn ynnecesarily rapd 80 anteaxs galn i soned is o memory In e it
ECIeas in moble bl transnit which increases  the thne the mobie uxil b izstalled in the wehicls.
e buaedereacs to ad ouher Sty Thus s tempo- Ay mestioned previouly, moblle i taomler

‘rery depiadetion in ooe mobile onb channel will be is also controfed by & sigual from the ceB-ite,
lokrﬂlJuosdtriuwrvuﬂldcmdadmdlnm celbeite receiver measures the strength of the
i chuanety, 3 signal, ;s received of the celisite, (rom each mobilc wais

In the caur of o sudden dqmmloa fn lhc c!mxml. 10which thy cellehe b in communication with The

1M nonliscer filter preventy the mobile Gasunitier  meatered tigt) seengih bs compared to 8 dosired dpna)
power from Leing inarcascd at g high-iame ba retpunar 0 strengith lcvd For bt particulsr mot.ila um A powsr

Exularrszbsag. |
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adjusteny command is genevaied and sent 10 the mo-  interference can be-compensated for by sfowing the
bile unit in the curbound link duta, of okt channzl,  nelghbor celly » waal) bncrease i inbound liok power,
addreved 10 thar mobile wals. In respomie o thecel-gitr  Soch an increase bn inbocnd powes in nelghboring cells
power sdjunment command, the mobile unit increases  would be smaller (han that of the incresse to the
©1 decreaset (ke roobile onit tamsmittzr power by a ¢ mobile nser communicating o the bigh environ
Predetenmined amount, nominally t dB. . ment cell. 1 iy forther understood that the cell-sits pro-

The power sdjusimens command s transtied by censor may monitoy the sversge bit-errornte This data

- 1he cellie ter at o relatively Righ e, may de used by the ryste coatrolier th command the
¢ally on the order of abow) one commsnd every call-dilc procetscr to &t an fnbound link
second. The rate of tranwnivtion of the powsr sdjust- 10 powes kvel 1o s quality commanics-

e command misl B¢ hgh eodugh t0 permit Rey-  Loms. .

beigh feding on the Inbound Hrk path to be tracked. It b Tiis skso duairahly 19 provide » means for costraliing
forther desirsble for the outbound Enk peth Raylelgh mwwumumm
fatting impsensed on the inbound link Kgoal 1o by the s

acked. One command per miltiszeond b sdequats
track the fading proccsses fos wehicle speeds in

Rsr

range of 25-30 miles per boor for 850 MH1 basd mobile 2 Jotations, the outhound channe] liak from the
communicationy. It is buperum tat the latency i dee . celloeite o the mobBe unit may e wmusally disdvas-
termining the power sdjusmt command and e taged Unless the power belag tmaimitied 0 thhy mo-
tnnamiston thereof be minlmized 1o that chrone) cowe 30 e i increased, the qualiry may

dirions will tol chinge sipaificanaly before the mobils  An exaxpls of such 1 loeation 0 s where U
tail receives and to the sgnal, 048 40 ane o two neighboring s nesrly the e

Tosccount for U independence of thetwo Raytcigh 51 the path Joss 10 the oel-elie communicating with the
fading paths, ihe mobile weit treoemiszey power is alic  mobile onit ko such & location, the 10ts] toterfereacs
santrolled by.the power.adjusinient commund (rom the 39 would be treased by thres thnes over the toterference
celiite. Each ceflhshie secelver messors 109 soctived  sten by the mobile zolt of 8 poiny relatively clows to i
Signal sreoph from each moblls onk. The messured  cell4ie, 1a sddition, the interferenca coming froms these
tignal ®reagth iy compared to ibe deslrd sigual  neighboring cellelies will ot fade tn wshion with (he
tmreagth for thay mobile unit and § power adjusiment sgnal & would be the case for interference
cemmend is generared, The power sdjusimen com- X0 coming from the desired celbadte, This diwion may
fand i sent 10 the mobile uoit (o the ostbound damar  required 34 dB sdditonal signal power 10 achieve

voice channe} addressed 10 13t moblle unir. This power M::;E!umm
adjusment comamand is combingd with.the unit In siruation, (he moblle vall may be localcd
one way essimate 1o obtain the finad value of the mobile  where several strong multi.path signals ermive, resulting
wnly irsnsmitter power. 35 io huger than nommsl In , such o situmion,
The power adjunimem vommasd sigesl I ranmlt-  bucreasingthe power of the destred signal rebative to the
ted in a8 elemplary embodingny, by overwriting cac  inlerferace may allow acceplabie performance Al
or morT wser data bty every millisocond. The moduls-  oelxer timws, the mobile uxt mey be Jocated where the
toa sysem employed in COMA mystems b capable of  signalao-iterference ruiio fs unsually good. In wach
providing error deteetion and commiion coding fur € ease, tha oell-si could Uanmnit the desired signad wing
wacr dats bis, The overwrile by (e power sdjsanerd b bowes than normed trastminier power, reducing inter-
command is trewied a3 o channe} bl error o7 erasure snd  Ference to other sipnals belng oransraissed by ihe vystem.
corrected by the crror correction as decoded in the To achicve (be shove objeciives, the prefermed em-
motile sall reteiver. Ervor correstion coding oo the  bodlment backades & sigoal-ro-interfemence messanemen;
power adjustmen) command bits in many casts may oot 43 Capebility within the mobde uxip ecelver. This mes:
be désisable beonoae of 1be resching increescd bty v surement & performed by comparicy, the power of the
receprion aad resconse to the power commind, Iineho  desired signa! to the total inlesference and noise power.
vavisioned thut tima division mukiplexing for wansmise ﬂ‘mmdm‘nhhdnn&muﬂntd
sicn of b power adjustment command bits Bay be  the mobile Uapsmits o request to tha orlbeie

i

" wsed without overwriting usr date chinie] symbols, 30" Goos) power by call-ahia tretssmissions. I the atio -

Tht cell-site controller of procescor ean ba med to orzds the pradeterminad vahue, the mobile urit trans
determine the desired signal sirezgh, &t received o O lﬂnoﬁl«.nﬁ:ﬁnhm.
cellsite, for signaly trammitied by each mobde il The 8 recaives the power sdjvsiment requests
The desired sigra) sirength Jevel valoms aze provided 10 from cach mobils and rexponds by adjusting the power

exch of 1ha cellsite recdvers The desired xigna) 33 allocated to e oudl-g218 tmsemdeeed slg-
sirength valee iy und for compering with s measured Bl by s amotat. The adjustment woald
signd! stvengih vahee fur gencruing i power odfust-  wcally be saall, on the order of 0.5 B, or 12%. The
1aent commandg. : nic of power iy be wmewhat ower thad hat caed

A sysiems controlier Is viilized to commund exch | for the inbound tink from the mohile valt t0 celbaite,
celbsite procuor as 10 the value of desized sgasd 63 porheps 000s per voooder frame, or nomizally Once per
wrengih 16 e The nomins! power level cin be ad: Ih.lnhnur

Jrsied - up of dows 10 saccommadate sariations iy
svenage conditions of thecell, For saample, o callais 6 dB grester than wominal.
positioncd in an waisvaly nolsy locstion o grogrphic The

regicn right be allowed 10 ux & bigher 1han normal ¢4 being rade on H by st the mobiles I Sechding whether
inbound power Jevel Howtver, soch & Nigher power 10 comply with (he

tevel lor in-cell opaation will reult in Bigher Wevals of  For casmple, if the is loaded to capacily, re-
inerference to immediste caighbon of Wi call, Thin . Guests for addilional powes muight be graated bus only
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9
by 6% o7 lews Insend of the norma) 12%. In this regime,
arequest For e reduction in power would il be granted
o the normal 12% change,

BRIEF DESCRIPTION OF THE DRAWINGS

The features and sdvanuges of the prescnt fovention
will became mont apparent from the dewiled docyip-
tion set farth below when Wken in conjuaction with the
¢rawings in whichr-like reference characters comrespond
whroaghout and wherefu: .

FIG. 1 & » schematic gverview of an exemplary mo-
bike cellular iclcphone system;  ° o

FIGS. 2A-2D illusteate, in a series of graphs, mobile
unil received kgnal strength and transomit power a3 8
function of dinsnce; 1

F1G. 3 [ a block disgrsm of » cellslie with pardeuiar
reference 1a the power cortrol features of the present
invemion;

FIQ. 4 is » block diagram of the moblle yait with
paniculss reference (o the powsr contro] festures of the 20
present invention;

F1G. s « block diagram Musirating in further detall
the powes coniral femiares of the mobale unis of F10. &;

snd
F1G. 6 iy ablock diagram illustruing tn further detall 23
the power control features of tha cellsite of FIG. 3

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

An exemplary terrestria) cefllular mobile telephons 30
system in which Uw 1 [mvention 4 embodied is
illusirated io FIG, 1. system {lhastisted in F1Q. 1
utilizes COMA modulztion rechniques by communics
tons between the system moble waer, and the celbsites,
Cellular synems in large cldes may have bundreds of 33
cell-site siations serving huadreds of thowsnds ¢f mo-
bile wiepbonts. The use of COMA techuiques readily
facilivaies incresses i vsar capacily i sysiswa of this
tize w compared (0 sonventional FM modulatka: celiv-
Tar sysiems. L]

In FI1G. 1, system conuoller snd swilch 10, iypically
includes sppropriste interface and pracruing hardwate
for providing sysiem conuryl informacum 10 the cell
sites. Controller 18 conhiols the routing of telephone
ealls from the public switched telapbooe network 43
(PSTN) to the sppropriate cellsite [or trampiisian to
Ak sppropriate mobile unli, Coeroller 10 also controls
the routheg ¢f eatls rom the mobile onity vis ot teist oue
cethsite 10 the PSTN. Conrroller 10 may direct calls
between mobile users vis the approprisee cell-ite 5t X0
tidns since soch mobile uzits do not 1ypically communi
cate duectly with one snother.

Coatroller 10 mey be coupled to the cellaites by
virious means such &3 dedicated telephone lines, optical
fiber links o by redio hequency commumcalioos, o 33
FI1G. L. iwo tacmaplary cell-slies, 12 and 14; aleng with
two exemplary mobile units 16 xnd 18 which inclode
celulas telephones are Tlusttared. Arrowt 300-200 and
324-21b respectively defme the communication
finky berween cell-tite 12 and mobile vaits 16 and 18 0
Similarly, srvows =345 and arTows 26a-260 respec-
tvely define the possidie comanmication links berween
ctltaite 3 and mobile units IS and 16, Cell-altes 12 and
14 nurmally 1ransmit using eGus! power,

10
a0 16 wpas paths 225 snd 240, In each of mobils vnity
16 and 18 dynaly power is messored bn Ibe receiver
where the signals wide band
power measyrement I made pior 10 correlation of the
received with » pseudoncise (PN) spectrum

caues interference to every other moblie undt in the
tysern. In minimizing the moblle uali ranumitier
pawer, systens ioterference will be beld o o minkoum,
tnay allowing additiozal moblle users 10 share the fre-
quency band, Accordingly, sysiemm capecity and spes-
tral efficincy & roasimized.

F10. 2A Dlustrates the effect of both Rayleigh ading -

o 8 function of distance oa the sirength of the cellalte
cransenitied signal pe received at s mobile unk. The
wvarags pub log, indicated by curve 30, is determined
primarily by the Founbr-power of the distance between
1he call-sivg and the mobdle upit, and by the sbape of the
terraln Detwesn them. As distaace increases between
the mobils unit und the cellsing, signal power decreascs
u rectived ot W mobile uait for a consuat power
nmamnined ocll-sie dgnal. The sverage path lows b the
same far both directions of the link, and cypically exhdb.
3 8 log-normal distribution sbout the averagy path toss. .
In £3diion 10 the siowly varying
poth Jom, the rapid feding up and down mrousd the
sverage path Jop bs caned by the existence of muttiple
path gpnal propagation. The srrive (rom these
mohipls puks in rendom phawe and asvplitude, resulting
in the charseteristic Rayleigh fading. Corve 32 s Bhs-

tated in FIO, 2A reprosmnts U varistion b Kgha) path -

Mobile unit 16 measurcs the 1onal received pawer tn 63 lom & o.resul of Rayleigh fading, The Rayieigh Inding

sigraals transmisted by celbadies 13 wnd 34 opon path 200
»d 265, Similmly, mobile vnit 1 measures the total
swceived power in signals & ransmitiod by crll-siea 12

"~ v

is typically independent for the 1wo dirtctions of the
cellsizs/mobile voit communication link, Le. outbound
‘and tabound chaanels. Por taample, when the ontbomnd
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hanaed i1 fading, the inbound chaznel is ooy necessarily FIG. 1D { Ahastrating the cellsite received
'r;ldia;lll.hn::.ulh::. ue m:;::ﬁmmmmmhud

aversge tramimis power corresponding [o the sversge T is deskrabie that the svernge received signal power be
puh lons of curve 3 of P10, JA. simdiarly, corve 36 a1 3 constant Jevel, yo1 & minkoumm necessary to assure s
e:t:!pocdsm the mobils valh manumiver power re.  quality communicaion Hok with the mobilc unht cofvec-
] ng (0 e Rayleigh fading m represented by
corve 32 of F10. JA." Ay the Rayleligh fudicd sigow), 10 fading in the oel-ite tractmined signsl
curve 31 of FIQ, 3A, decressss In strength, Tapid The moble ualt innmdtted vignal experiences Ray-
increases in tranamiter power-resuh. These rapid up-  leigh fading befors arviving o the cell-site recelves, The
waid excuriions of rammitey power can resultindete-  signal rectived oy the oullite is thetefore o tigml of
1eviowt effocts in overall system performtnes. There  consiand average feceived powey level tut i) with e
fore, the paesens investion eovidons the we of 3 o~ 13 Raylrigh fading of tbe inbound chunoel impresed
lineer Mier 10 cootrol rapid upward excarsiom, o7 i therespon. Corve 43 represents the Raykigh lading
creases, in ransminer power, Furthermots, the praaent Ut ooco o0 the inbound sigml,
invention alo utilizes closd hop powsr adjusiment Additanally, there b the poasibility thas the wobdile
feedback from the celbsite 10 sdjunt mobile welt tain- unh may come 10 rem ot & place  tho
mitter pawer. 20 Lirk is nor foded baa yes the inbonnd link by severtly
F1Q. 1C ilustratas the mobile wnil iransmitier power  faded. Such & conditlon would ¢lsrupt comencnications
corresponding so FIQ. 1A withou! iking imo consider-  vnlkem wn additione} mechanism is myed £0 COTPEn.
ation the Coll-tite closed loop power adjustment lied-  sate for the txbound channed Ray
back. Jo FIQ. 2C the deslred sverage usnsmit power, a8 mechagiom Is the closcd Joup power
Ied by curve 34", corresponds 10 the mobile 13 mand process employed ot ebe cell-site for sdjusting the
onit received signal srenglh of curve 30 of FIQ. JA,  mobile unit troemmitier power, Such 5 power adjost:
Curve 38 iflustruzes the ransmittey power wiikining the  oem i
noo-linesr filtgr in powes control of the present bivens  bound chanpel In cwrve
vion. The rapdd upwasd excurtiom in transmitier powes, mcbile pait transmitted signal power a3 rectived o the
u indicated by the dashed lings of FI0. 3C and corme- 30 cellnite when ing for sverage path ot and
1pond 1o the upward excursions in curve 34 of FIG. 28, hyld‘;h‘; fading o8 doth the ibouad snd cuthound
are significantly reduced. In curve 36, the opwand ca-  channels As can be seen by FIG, ID carve 64 follows
curslons are sigrificantly reduced by sewdng the rate of  close 10 curve 60 eaceqt for vaances

!
|
|

e,

wvere fading

increass in yraasmit power 10 8 fined valus. The iegole  where the nding process is minimized by the closed

iag varisios in Uaasmities power refative 10 the desingd 38 oo control. .
serasmia powser i boih limived in dynamic rmge and s I[n FIQ. 3 anveana 83 iy provided for receiving multi-
rite of change. This liiaeiva allows the-closed iocp  plt mobile unit tnwmkned signals which ase the pro-
power adjniment [cedback pructss 10 be waier o ime  vided 1 scalog receiver 34 for ampllfication, frequency
plement tad W bte more effective 8 a moch lower o downcoavertion and IF procening of the received RF
tro} dets ryte. Transmit power, is indicatsd by curve 33, 40 sighal. The amlog sigrah {rom receiver $4 wre
is permitied 1o decriask 8t & rouch prestot ckie chan an provided 10 & plorsBicy of maduies for, eatrace
increass. : . tmom of wer dirccted information signals, geocration of
As distance [acresses from ha palpis marked £;-D;  power adjustiorsy commands, and modulation of vaer
wrapsmhiter pow.s decreasss ruther quichly correspond-  inpul information signals for tmangminion. One sach
ing 10 8 swdden improveruent I the channdl, Between 44 module used in commmications with s psnicalar mo-
i » oo pondin bt et s b s0ch 0 gele okl ol 0 Thon e
th » 3 powet.  output o ity of ¢
The change i degradation is pot so ignificant soch et maodules including module 50,
the oonlineay filer masiomom rate Gmbs te rote of Module 50 comprius digital data reoeivey 84, user
incrense in tnaqumitter powsy. 0 digits) baschand carcuit
Al distance increatcs a3 from b distance polnds  memt
+ soaried Dy-D,, the channel degrades much more rip-  dala recebver 56 recclves the wideband spread spectrum
-Adly than the poo-linear fiter wall permbt s bocreasc in  Wignals for correlating and despraading the mobile unit
mansmitiey power. During (his- period, taammi J
power |ntrenses a1 the maslmom raie prrsiicd by ihe 55 1o aa Intended Teciplent commznicating with
soo-lisear fiher. During the distance chabge indicated  umiy N, i
by marks Dy-Dy. the channel bugios improving. Hows  baad, sigaals to mses digital beseband cireultry 58,
ever, a8 the quality of the chanzel kuproves Betnms-  Digita) data rucciver 56 alio provides the sarrow band
milles power contimues 10 Licretae ot the maximim rate  signal @ reovived power Daevarement clreuliry 60
ontil ransmities power it suilicient 1o meet the dehed 0 Received power measuremen chreaitry §0 measors
bevel such us 31 mark Dy, e Sevel in the rectived signa) from mobile unit
I: & dnurable w climinate the tpwerd cxcurdossin N, ved power messurement circuitiy 60 (n e
fraasmitver power which may caule unmCriary Mnie  aponse 10 the mearured leve) of power prnerales ¥
fnurfermmce. Should » buter ath 1o anotber cellalie power adfusimeny command which i lnpvt to transmi
oteut, whnch would resuls [n usnecessary brderfesance ¢35 modolsar €2 for trasuninlos to mobale pait N, As
w b sycem, quality ceramunicstons in the sypem  previoosly discuned, the datg bits In the power adju-
may be mainteinied by Umking the rate- of increase In ment conmmand wre used by roobile usit N I adjuning
WTRREMITIEr PO ~ET. . - ) mobile unit transminer power,

5
il
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- When the reesived power mestupement it grester 76, Furtber dends 0o e interaction of receiver 71,
than the prese) laved provided by 8 cellilie processor *  tramsmdl power contral 76 snd K0, 200 proceusor are
(oot sbown), an spproprine power adjosment com  dencrided in further detail with reference (0 F1Q. 3,
mand s genersied, Should the received power mesyre- Receiver ¥ alua provides dats vuch o digitized oo
men by Jess khan the proset Irvel, 1he powst sdfusment 3 coded sperch 1o nug Slgital beseband circuiry 82 for
command data bit are pencrated and indleats et a0 decoding and interface whb the uset. Buchand cir-
{ncrease 10 mobile unil transmliter power is aectsaary.  cuiry re-

i
$
g

i

i

Similary, ¥f the received measurement bs groater thaa  cever
the preset level, the power adjmtmens command b (oot
genernted tuch (hat the mobile unit traasmirtes poweris 10 Diata 1o be Unnsnisted i provided through besctand
resucrd. The power sdjustment command b wilized 0 clreultry €2 where i b encoded snd provided W tuns-
wasioinin s nominal received power level st the cellite.  mit modulator 84, The data s spread spectyom
The signa) output from dighial dus receiver 35 I isted by ireeumy modulstcr $4 sovording (o an axigned
provided 1o wes dighal basrband circuiry 38 where it spoeading code. The spread spectrum sigsals are catpot
B intcrfaced for coupting to the intended recipiem vis 15 from trammit modulsior 4 to trsnwait powes contsol
che symem contrcller and swich Similarly, bascband  cirendery 80. The sigual powar is adjusied i steordance
circultry 59 teceives vies information signals intended  with the transmit powsy control commend provided by
for mobile ynit N and provides them to tranuzit wods  conitol proceasor 78, This power adlested dgnal b
bator 82, provided from trammil power control cuctiny 90 10
1nwnitncdnhmcw?nmmdmm : cantro) cirevitry 76 where the signal is
1he user addreasable informnation sigaals fou treasmis- acpordancy whd the snalog measzremen)
sion 10 mobile usit N. Trammis modgixtor € also re-  contral sdgeal
con
be

:

il
13
?
5
E

crives 1be power adjmstment command dafa bils from  oits for
recaived power messurement clrcudiry 60, The power  lewed could
sdjusiment command data bits ary thio spread péctum B fler with mh':ztmd sigaaly combined
modulaied for tramsminion 10 mobils et N. Traasmdt  befrg applied 10 the varfalie pair azplifier. However b

‘modulator 62 provides the spresd spectnm modutated the illustrased txemplary embodiment the two comrol

signal 10 sommer 64 where it Is combined with pread  [anctions are thown &5 wperste clemants.
specimm yigraly from other module transmit modala- In 1he operation of the power contrel circoitry Hua-

tors sl Incated a1 the cellite. 10 trased in FIG. 4, receiver 73 menswes the combined
The combined spresd spectrum sigoals arc input @0 power leved of all sigaals rectived from aff ocfluiet.
summey 66 where Wey we combined whh a pilad signal ~ Thes Tevel measurcoment results ere used in

tw RF frequency band and maplified The RF spnls  mitier power i Emited s previ-
wre then pogvided to snteans 52 for troumission. Ab  oosly discussed. The rta of increase 15 361 %o be no
tough oot illustrated Usnsmil power conirtl clrcuitry  faater 1han the reic &t which trammit power control

may be disposed beiween sumaner 66 and astenna 51 chculiry B can tum the power duwn in response w0 8
Thir cirevitry, vpder coutrol of 1he celheite procensos, @ wertes of downward coxmands from
is vesporsive 10 power adfustineny camnsnd gl procrussd. by receiver 74 and processue 78 :
uansAitted by the nbile wai, demodulnied at the ezl FI1Q; § ilutteates in fortixr detail the power control
site receiver and provided 10 the celiaite cuntio) pro-.  wepbry of mobile unit N discunsed with referesce w
cesidt for coupliag 10 I circuiry, FIO0. .)a F10. & rexcivad RF signals from the asteusa
In FIG. &, the mobile ynit, tuth o owbile unit N, 03 are provided to frequency downcomerter 90 whery the
includes an suicnas 70 for collecting cefl site treaumit-  reveived RF sigmls are converted 1o an IF (requency.
ted ugnaly end radiating mobile uslf gemerated COMA  Tix IF froquancy dinals sre coupled (o bendpass fifter
signali. Mobile yait N receives the pikt sgasl, wiup 93 where out of band frequency COmpONents ate 1o
channel tignals nod the mobile wnit N sddraased iprals  moved fram the signale.
sing shienna 90, snalog exeiver T3 and digital dats 30 ‘The filiered gignals wre ovtpus from filier 9240 vari:
recziver 4. Recciver 1) amplifies and 1 down-  able gain TP amplifier 84 where tha signah are smpli-
convarts the received RF CDMA « 0lF,;nd  fied The xarplified dgmals are owtput from Axplifier 04
fters 1be IF sigrals The IF sigeals e caput o digha! 1o as salog to digital (A/D) converter (nol shawn) for
data receiver 14 for digital procassing, Rectiver Thaho  digltal digmal processing operations on the signals The
fachoder cruiny for performing an amalog secasures 48 eutpot of soxphfier 96 is Wso ocupled 10 sotomatic gain
ment of the combined powsr of the oceived signdh.  contral (AQC) derector dlreut 36
This powey measuremeny if wied (5 generale # fordback AGC driccior clrenlt 94 generaies 8 gain contro)
signsl (hay i provided 10 transmit power costyol chis  sigral which
cuiy Y Jos coowelling usnsmit power. . fix $4. Thb
Digital data receiver 78 @ vaed for dospreading' sd 80 gain of the amplifies
cotrelaling tne reccived signals sddroued o mokilz Wit pvirage power leved 03 GRipt fram amplfier 94 tg the
N. Reveiver M <o acparaicy the digitak data Trom the A/D converier.
power sdpainuni Cwmnmand genrrsied by e el) dir, . AGC detector clrcult 96 also provides an output to
The power pdsidmam command data bty &1¢ i 10 gue lnpot of comparsior F, The ohes mput of cozapar: |
vonirel procenot 78. Frocessor T8 penerstet o transinlt 43 at07 M is provided with 8 level wt signs) from the mo-
poesr coarol command that b provided 1o yamsmit | _bile it processor (not thown). ‘This devel wn signa) 14
power comirol clrcuitry 80, Procesgr T alio provides 3 indleative of » desired trangmbimr  reference power
level ue1 command 10 transmil power conbal circulny  Jeval Thess inpat sigualy sre comparsd by comperator

§
;
|
!
i
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8 with the comparison signal provided w0 & tos-liness tion, The RF sigma) Is then fed to the antezns for trans-
finer circuit 100. This compariton siges) copresponds to  minion,
-Mmhmmm&m&mn FIO. 6 Qierstes i fiothey dewal] the power ooowol
detired mobile ugis tranunitier power level. scheme of the celbshe o1 iustrated o FI0. 3. In FIG.
Fmeermybemﬁmutlunduphmm!tumﬁuﬂmﬂuﬁdﬂbﬂv«lum
diode-capacitor circull, For axumple, the input to the  ceflulte, The yreeived signal b processed by the ceffsite
ms-ﬂmmgwmmm mmmmcmmm
oilier end of each resisior i3 coupled 10 o respective  bpoadiag to moblle
diode. The diodes are reversed in thelr connection w In the digita) date receiver, reotiver 56 of FIQ. ), the
the fesiston, and the other end of each diode coupled 10 reoeived analog sigmal is convened from asalog o digh
10gether a8 § common node &8 sn cutput of e fier, A W for@ by A/D comvertee 120, The diginl sigasl oui-
capacitor, i coupled between the diods common pode POt 1o A/D comwerter is provided to
and ground. The fiker clroult Is desigped to tmis the 2ot (PN) cosrelmor 313 where the ignal uadergoss &
e of power increzsa to Jess than ) 4B per milisecond. correlation process with 8 PN dgnal provided from FN
mmedmmhlwymwhm"m’“mﬂwdmmmhﬂ:ﬁ
10 tmes fuseer than the rade of power ineresse, Le, 10 w”‘“mmﬂm‘b
dB per willisecond. The outpmt of filer 100 provided ~ WEaS Ihe sigmal b mmm‘?‘
u.pg:u]w.]mwwwlamwm provided (o » user data decoder cironlt MJ
inpot of variable gain IF 1 .
AQCMw“mwuu”“mw&mu‘mmmkmmmﬂw
100 extimate received mobile unit sigaal power and the 'Pv;*ﬂmuz‘dlwl Wncr:;;
power carrection necenary fug the mobie b trass cirenit 119 sverages hlﬂm“m“n“m
nﬁlm.Mwnmhnhudhmhdnlﬁ; » oo¢ mikisecoad (nterved koown digial
transmister power level in couditicns of fding on the ,, A sigeal of each & . level B
inboond ndicative Verage: power
m“ 1 that are common (o the mwrmpwwlnwwmi
| Trssrt magstaor cieus b of FIG. 4 “mruua L A e e e
w power, IF fiequency spresd spectrum signal 10 &0 : .
ing of vasiabl gt IF smplifier 104, Aatpificr 108 , SCEe3 reoetved power Jevel T st by Voo coutiol o

gun controlled by & power level control sigaal (rom " \ vignal indica ‘
peocessat THFIG, 4). This powen bevel coatrol signaliy o0 Lopes gl nd peovides w5 oczpus sl bndicn

derived from the closed loop power adjosiment com- the detingd power level This signal b provided output
mand signal trassmitted by the cell-site and procensed down command groerst Geperstor
WtumﬁnmhudimﬂlhrdMWHO.”wwww .
‘ .

¥

%

122 in response ko the comparison geversics cither 2
3 . . powet-ug or » power-dows command. Power cot.

The power sdjusioent coavnand signa consiss of » md';ummmm cantral cot-
scquence of power-up and power-Sown commandy 1 pandy 't the ccll-aite trammit modalsior for trassmise
sre accumelated in the mobile unl processor. The mor oy ind comiend of the tranamitier power of mobil uniy
bile wnit ¢ontrol processor starts with the gain conirol 4 N, '
level 32110 o nomina} vihut. Each powerp command If the received power a1 the cellsite Is higher than
increascs the valoe of a gain' control Command CoTre-  yhay destred of mobile uaht N, theo o power-Gown com-
sponding (o & resultant approaimeie | 4B incresse in gund iy generated snd tremsmitied to mobdle wult N,

10 » resuliaot sppraxiotats § dB decrease b SBPABET  yacamitted. The up/daws commnds are trmined o
grine The gain control commaad s converted 10 snalog .u;hmmﬁm.mmwmh

form by s digial 10 wmaiog (D/A) converier (a0t e embodiment, Al ooy bil per command,
shown) before applied to amplifier 104 15 the power  he of the power cocand b inglgnificant
tevel cantral vignal toe soarpared 10 the bis rete of » bigh quality dighal voice

. %
The mobile uni reference Jevel muy be gtored :
in the memory of the control proctesor. 1o the skems  The power adjustment command Feedback compen-
tive the mobite vt reference power level may be oose patey fop clanges in the inbound chaame] reodver T
Wintd within e signa) sent 10 the mobile onit. Thissigadl are
command data is separstad by the digitad dats receiver 35 pendent inbownd chazsel chaages are not measured in
4nd inicrpreted by the control procesaer in setting e 1 oubound chennd signal upoo the culbound chan-
level. This sigral as provided from the coatrol proces- nel Therefors the poth oo estimate
sar is coaveried by » digital 1o snslog (D7A) ceovensr  yasstinter corresponding powey odj
(no1 shown) befare Input 10 compuretor 93, © refleet the changes b the inboand chanoef. Thas,
The oatput of amplifier 104 s provided ssan foput 10 80 power adjustment command foodbacl Is eacd to com-
snplifier 102, Amplifier 104 o3 previcusly mendoosd s pesmaty for sdjustmenty moble beis
o » varisble gain IF amplifier with the gain dater-  based on the inbovad chamned path fosias that o oot
mined sccording 10 the powes leve) contol Spaad our  ealst in the tnbound channel.
put frcan fitter 100. The signa) for waasmission is snpli- In wing » ckwed loop coarrcl procem highly
fled m accordance with the gain sat by the power level &8 dasirsble for the command to arrive a1 the mobile unit
comrol slgns} from fler 100. The emphifled output  befora conditions change sigaificanily. The prosent
sgnal from smplifier 102 and is Funbher smplified and  laventicn provides & novel snd igue power control
frequency \rnslated 10 ihe RF frequency fof tammmb-  circuitry st the celliic for wicimixing delxy mnd la-

£
1

=
H
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tency of measuremen snd baasminion. The power
comre! clrcuiry ot 1he mobile ugit, sxalog cootrol end
digital command responsk, provides 3 vasily improved
power conirol precas [a the ceflular moblle telephone
syucm.

The previous description of the preferred embodi-
meon are provided 1o enable any pernon dkilled In the
AN 10 maka oF wie the present invention. Various ook
flcatinas 1o these embodiments will be readily spparent
10 those skilied in ide art, snd (he genevic priccipals
defined herein may be applied to orber embodiments

" withou! the wie of 1he tnventive faculty. Thus, the pres

et invention is pos {ntended to be fimited 1o Ihe em-
bediments shown herein, bot 1t 1o be scoorded the wid-

18
generating power adjostment commands in sccor-
dance with devistions in wid Oexsired tigosl
mmmnaduhdmhw_

hmhampmujm:mwmnid

sccond Uessceiver tracsmitted pvesd spectrum

mmmmwmmm

sigra) power of wid fip Uaxsctiver tand-

pread ipechrum comaumcation dgnall

mduam&uwmdmmﬁ
a2 received by mid (e trassoeiver.

. & The method of clakm | whereta 3% step of con

lmihngdpdmnofﬁdﬂmunwdvnmmm.-
Led spresd spectrom signats in jnverse

CoEmUnication
€31 cope Contirtem with (e Rrincipal nd bovel fes ¥ proparticn (o variations fa sigral powes of fiest e

tres disclosed herein.

We chim:

1. A method for eontrolling transmission power of &
fird eranscciver in communicating information gipmb
of o fir user using speead Ipectrym commynication
signals within 8 first (requesCy tand 10 8 mcond trems
xiver, and mid {irst fransceiver i funber for eatracting
information sigmaly of » woond wer comsunicated 10
uid fus tramceiver by wuid wcond transceiver alwo
vaing presd apectrum coeuannicrion signaly in » sec-
ond frequency bamd, said method comprising tbe seps
of: .
determining combined sigaal power of all dgnals

4

ceives tremumined spread tpectrvm  Communication
stigmaht s reocived by mid dccond ransociver comprises
the neps of: .
oeasuring tgnal power of fint traoictiver tranumit-
tod spreasd spectram cOmIunicstion gignals e
erived by wid second transoeiver;
m;mldjumi coRnEEAd) In coor
dance whh deviations ' 159 mevued tignat
power wilh respect 10 o desired feception powser
evel;
- inwring s¥g power adjusumen comminds i sid
tecond trensceiver tranvmitted spread spectrom
communicstion signals 0o sald firt! transceiver; and

rﬁdvcdh:uﬂliuummwhhaﬂw sdjusting signal power of mid firp trsnceiver UaZy-

frequency bend;
consolling sigeal power Of said firm transceiver
trummined igresd specinam communication

convolling signal power of qu firn rmu:etm
Innimited 1pread specirum coaumuRication sig.
sahy in inverse ‘proportion o variations in sigasl.

mited spread spectrum communication sipub &
szcordsacs with sald powes sdjusidient commands
& received by 3id firn tremcetver.

5. The meibod of claim 4 forther comprising the sep
33 of comralling tignal power of said second yramcriver
cmmhudqamdmwmmcbanmnhh
iaverte proponticn 10 varisony of » smeasured eato, of

presd
power of fira iransceiver wanandied spread pec-  pecUum commenication signals as received by said
tran communicstion signsh as received by 43id 4 firsi iamceiver to o sigaal powet of laterfering sigrak,

second trnaceiver.
2. The method of clnim 1 wharein 1aid sep of deter-

with rerpect 10 & desirad ratin,
€ The method of claim 3 wherein 33id siep of con-

mining combineJ signal power coompriaes the steys ul  wolling signal power of said secoad trmsceiver trans.

eaexuring combined Uignal power of al dymals re.

mitied spread Kpectrvm commustication tigrals com-

ceived by sald first tremscetver within 3nd secund 43 priscs the neps of:

!‘uqueacy band; snd
Benciating 8 w"ﬁmi memuretn) indleation:

satasuring signat power of o)) sigmels received by uid
Brst trasceiver within said second predticrmined

and wherein wid sup of coatrolling sigaal power frequency bead:

of uid i wamceiee? rungmied gaesd spco-

trun Sottmunication sibals in inverss proporiion 5o

wvwﬂminuidmuwmd cumbined sipnal

power comprises the sitps ofi '

' Comphring said messuremen| indkatian with v prede-
teymined power lewel 0w to grovide & cone
WpOMling comparisom retult; and

adjosing signal power of aid it 1aBICciver treas

pectyum comomication sigrab in
Tesponic 16 said comparisda rewalt.

3. The meibod of claim 1 wherels suid Riep of cone
trolling signal powes of uid first iraciutiver Lapanit.
ted spread speciyun commugicarion In'{averse
propantion 1 vasiations to dignal power of B trass-
caiver tranimhied spresd tpectum commuricetion
tigrals received by 1aid secOnd wemeiver mpﬂm
1he stepn of:

nensoring tignal power of s 1 ansceiver transa it

ted cpread spectram commuioation sighaty ot re.
ceivrd by taid tecond (Ranscever;

r

3

uamln;dmlmduidmw

with it messured sigasl power of said all signals
received by said frat tramceives 50 as 1o pravide »
sgkoiterierence ratio valur,;
geonating power Mdjustaent requests b scccrdance
with dcvhﬁuuhnﬂdprj-to-makammm

valos with respect 10 ¢ detired sigaalo-tmicrfar:
nce rtio

. Inesting sald power adjurteent requcsts in wid fird
transcelver rwnsminted A spbetrun }

-

o pemmment
requesty as seceived by sald setond uwmceiver (a
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wid fir tansceiver tranumitted spresd specirom Jevel sigas] with id secead amplifier means respoosive
communication signaly thereto for i 234 second gain,

7. In » remote sdlon 1ramceiver having » reclver 1D, Ip the ramseeives of claim 9, 23 restiver having
foz receiving a baie station iranymined cutboond spraad  wn analog porthon sad a digital receiver portion, s2id
pectrum signals wherein one of nid on1bound spread §- mmncpamunlmwup?d to said anslog
£pectrum signals conaing firs user information o for  receiver portion with mid signal power of waid received
drmod plaiing s6id one GUTROUNd Spresd ectruosigzal  outbound presd spectrum sigmab being mewsered
0 provide said first wer Information 16 8 fed ostr, and wideband signal power, and sald receiver pon

each
mupﬂmdwmmed& changs tn said first power bevel control signal with sald -
nal wherein the signal powes of srid inbovnd spread pifier
spectrur signal as received a1 sald base station is main-
-ttined ehout & predetermined svetage dcnlwwu xponding change bn said fim gin. -
Mladwwmmdbmuuioum gl
power of mid inbound wpread spectram igaal o re changs tn wid first gain corresponds to » predetemined
cxived M said base sadion, gencrates power adjostmessy 4B gain change bn treasmislon sigral power of mid

und signal.

mmmhmdm;wwhthmhudmmnhb spread pectrum
signn) power of said iskound spresd specirum 12 In the trensceiver of cldm 7 whereh i mld
with respuct to wid predewerzmined Average tigns! pmmuﬂmmmedmndm
power level and yransmils said power Wljusinent come 1o s . cortepond to dorToaics
UL in said ome outbound spread specUum Kignal, said  and increases bn wid pain Jevel.
powes caoniial Lystem comm, ¥ 3 12, Ip oha tasoeiver of claitn 7 wherein said bese
conlrol proceuior means coupled 10 sald ceceiver fop  staticn wanmnits said outbound spremd signahy
receiving (rom said receiver said power adjntotet  [n 9 Gt prederermined frequency band and aid taas-

commands in said one outbound spresd spectium . msmnww:mumlm
vignl, sccumulating valuer cormaponding 10 said " second frequency band.

power sdjustmenl commands with jerpat (o g 30 lﬂhﬂnwwﬁmddﬂn1uﬂmﬁv¢hm .
prederermined firss powes lavel value, and general- ummmu-w resciver por-

ing a corresponding firtt power kevel controd sig-  Uoo, said mutomutic coupled to said
al, sald control processor means further for gener- unlo;meivu mthaiddpupawdnﬁ
aling s power Jevel sl signak; recel

spmdwmﬁmhbdum

ulcmuicylnm.nwlumcwptmlonidmum-dn band Hgnal power, and mld dighal re
ceiver for messuring signal powes of oll of said  crivey portion coupled 10 waid control procenor with
ouibaund spread specirum signsh rectived by sgld  waid digha) receiver portion cxtrscting said power
eceiver, and providing s correspondiag power Justment commands from sk one omiboond spresd
mexsurement signal; sigzal.

comparnior mesns for receiving aad comparisg said 40 © 15, In the transociver of claim 7 wherein said power
powet messurcmesnt signal and said power level st controd eyruem fusthey nomprises filter means for pone
signsl, and providiag. 3 comGponding weond  iincerly bamiting 8 rate of chasge Lo sdid scond power
power lavel control sgnal; and level coetrol gganl 30 &3 to provide a rate of change in

amplificstion meaas coupled te aald raxsmitter for increaies of mid vecond pewer level control signal tha
meivmnidnmmd::zumlwﬁmndu bpmmhumdcbmubminmd
sgnals and amplifying inbound tfreed eo- sacond porees ooctrol aigual
Ut signal 54 @ galn loved determdned by wid & 14 A syttem for controlling tranmmision power of »

. i) pecond power Jrwl conurol dignal, first transceiver ia trexowitting epresd oo~
8. The umaxcriver of claim 7 wherddn mid powsr  musicstion signah, to 8 accoad b sach that
erolwﬂtﬂmphﬁﬂ!bﬂmmpfkw % wd first eachiver tancmdied signaly ere malntained

ui&lhupuwzrknimtnldua!; uaniceves,
umdamphfkrnumfmmdm sccond 55 fire power control means for dotennining combined
pawer evel contred signal end sadd Bl smplifier - -signal power of secomd transcrivey Gamanitied
means unplified inboond smesd spestium simal, #pread spectrun communication sigoaly recoived
nd acplifyiag said i uaplileer presns wnpiified by aid &ra oeocdvey o controlling eigeal
inbound spresd spestrum sgant a1 a second gain power of nid first tramotiver tanymitied spread
determined bynbmd power level enatral & spectrem communication spuls s oveese propor.
signal, titn t vaiations is fid detersined combined
Olnd.clrmeﬁvud:hlmlwhnhuhauuln signal power; and
measuted OUtbound Sprisd specurum Agaal power ¢or- sexond power control mesms for further coztrolling
Tespondh to-an ncrease in sald-sevond power conrcl dgna) power of aid (s ireosielver transmitted
Jeve) signal with sii! second smplifier teass respongive §3 spread spectyum cammunication signals In iaverse
therein for decreasing said second gain, and » decrpae proportion 0 varistions In sigral power of firy
in measured ovibound spudmllpllpnwn \nascrver aosmitted spresd spectrom command.
cotrespands 16 8 decrease in sald iecond power cuntrol cation ggnals rectived by mid mooed trnsociver.
LY
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0. The syner of claim 1§ wherels axid first power

mtdmmmwhdwmna power oonirol means for controlfing signal power of

raie besy than decresses (o signa)

5,251,283

rale ket than wid tecond powes conlrol means provides  yymcelver trammitied spread spoctruld COpEIBIES-

GtCreases in signa) power,

ﬁuwmwwmmmhlw

19. The system of claim 14 whoreit aid open boop pmdhmmhldpk.wlmmpmwnm

powet comrol means compeasstes for variations
channel conditions effecting Wgnal power i & sccond 10

ummamuwmnumm

wransceiver 10 frR trmsceivet communioption chaanel. muum

2. The sntemn of chim 16 wherels mid acond
power, control means compentates for varlatlons is
chancel conditions affecting signa! power in 3 S
rasiceiver 10 second traascelver communication chad- 15
ol
). T sywtem of chim 16 wherein nid firn power
conirol means comprises: -
means for measucing combined signa] power of o
mcond wraescelver taasmited resd speetrum 20
commenication signals ceceived bY @id fus trans
Ceivet; and

rocans for adjusing signal powst, of wid first tucy
ctiver uansninted (pread commumication
dcnlh.mmvm to devistions bn sald 13

firu sranuceiver measured signal: power Whh 1o
tpect 10 & preditermined refereecy power level
1L The sysiero of cleim 31 wherdn wid second
power caotrol mexns comrites:
means for measuring signal power of frst tranceiver 39
transmitied spread spectrum commundestion sy
als recetved by said second iranscelver;

mumrmwuh;mudjmntnmmdsh
sccordance with dsviationt in 5ald getond trans- -
| CHivET menstred signa) powsr wigh Jespect to 8 23
" desired seception power kvel: .

HCUum commuaication signals
n A 1ysiem {or controlling the transmisson pmcr

means for Baertin power adjdimen: commands o # i remote transociver of a plunlity of yemow
mm:'md:n:xuﬁmu;gﬁuaww transcetvers, wherein esch remols tratsctiver i for

trum communication sgnalt and’

lmmmmhudmndwm
€ation signalt in ecoordance With wid pawer ad-

m&@m.w‘m—ummw
teseiver
mafwlmbadjanm;dpdﬁwaofmgw' Snd, aid bass ver o
wudmmdwhndplwumuuh

Justment commands as recaived by wid A 1rans Ml remoty transceiver within s sccond

Ctiver. ﬁmmhnd.ddmun

2. The system of claim 82 wherein wid meam ot 43
mexsuring combined signal power of ol seeood tieme
celver tanmmitied spresd specirvm commuication
Sgneh recrived by said furst transeriver menares wide-
tand ugnal powet, and 3aid meany foe exasaring dgesl
mcffmwvﬂwww”
communication Ngrals recsived by mdd second tramy
ceiver digitally moasures nsrrowbend sigmal p“r

U, The sntem of clsim 16 wherein saxd

powet comire) mesns comprises:
mexts for measuring signal powes of i transceiver 33
Wansmsilied spread spectrom ovamaanication #ig:

naly meivedbyuhm rascciver; .

means lor ;cumh; power sjusiten) comminds in
securdance whh devistions i sald secowd unns
Seiver mdwwmmmw-u
daired teception power bev

umtwhm:n;uupwuwjmm'mm
uMwMummlde .
trem coamunicstion signah; and

meam for adjusing sigoal powes of said-frm mu- ]
ctiver iranamilted ipread spectium pogrmunication
dgnals o sccordance with oid power sdfusimen
vomomands as recrived by wld Bi g tramceiver.

.

comprizing:
Fsst power coatrol means for detenataing combined
dmlmofddbmmundnrmdm

§
:
‘s
|
:
i

power
3. The sysuees of clkien 27 whereio taid first power
control means cotmprises:
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suigmatic gain coniro} means for measuring whde-
band signsl powey of wid base sranscelver transmi.
ted spresd specitum commimication sigral and
Other signab within sald second predetermined
lrequenty band as rectived ot said st remote §
(rametiver. ;d providing a correponding fime

wesnrenens i

wansceives (ransmities spectrym communk 13
Cation tignad ai b gaia leve) durermised by id A
powes lovel éontrol sigral.
2. The system of chim 29 whereln mid sxond
powes cuatrol means comprises:

power _
signa) power of safd fingd tremacefver tunsmitted
spread spectium communicstion tignal ks received
by wkd sorond ransreiver, snd providing » cerre-
sponding secend power messarpmee signak

second comparsior messs [or receiving and compns 24
ing tald second power messuresnent Hgnal with &
second power level signel represemtative of wid
weeond predetermined tramomit power bevel, and
providing » cocresponding second power leved
coatrol signal; b

power command penetaicy means for receiving naid
wlﬂp?ldiﬂl ldnml'::nmnlhh .
pencTativg power | e
sporse [0 1 sucond power level control sz,

and providing said power sdfstmend yommbads in 29

waid buse transociver rammdticd spsesd pectrym
communication signsl to wid fitsl reote tans-
CaIves .
processing meens responsve 10 M-Euw adjuss-
ment commands eatracted fiom @mid bese thns- &
. ceiver Iransmitted spyead spectyum communication

4

5

(T

of 1ald sceond predetermingd
ramaih Jovel, sad providing ¢ corvespond-
ing Brel power comrol dgnak; and
BRI

wpectrum

municatien signal to mald frst remote tramsceiven

processing Mmeams respoasive (0 stid power adjusi-
weanl commgands satracied from sald buse e
ceiver tarymitted spresd spectrum commanicaticn
sigal B Tecoived of 3aid firsl rezmote traascehver
for providing 4 corresponding second power leve)
coatre) signal; spd
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TRANGMIESION The Catmes, obicens, end advaninges of the present
toventon will bacome Dore sppoe, Bom e detafled
Wumﬁmmumm
BACKGROUND OF THE INVENTION. the drawings teference charcten Wentify

. . comapandingly thronghoot and wherein:

L Field of the Laventicn ) ‘0. § & & block dixgran Mimtting &1 exeoplay

T AT | et s s s i
Dew. 31, 1993, "METHGD AND APPARATUS © , FIGS. 10-3 wc 0 atcia of g

FOR FORMATTING DATA FOR TRANSMISSION™, cow
U.8. Put. No. 5,504,773, which is » contisomtion of U.3,
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patcza appatioa S¢z. No. Q7/S43.496, fed . 28, 1990,
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cypes of aorvocodey date. The data b aryaoiand bao Sanes
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wmmn:mm::mt-uud s mﬂmm -mldw of aoceey
Wmm-mmwgm chzen) Sxia arp provided dater
sbly geoences & 92 of Beme qustlry bty sccunting w“ﬁ%%mhmﬁ;?dm %
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dxxing any frome in which e Yo oo phmry iaorini of ste W phmary tafic md s
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mmmummmmw“ lbwbéﬂ““mm%ﬂ
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coatdn mcpoday (e, FIGL 2b-3¢ od -2 indicgor bin sod § tall bizs,
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typo bit on tffs mods bin. The to balc @ode by - tauticdon ¢f dgnafing tafSo, Tha framo conelsta of wo
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1 thoud be noted that othar uina, soch ba g oan tn FEQ. 1, a0 indtisSvrtion tnfoemation ts
s o B e T o e e g R
chaneet, kg with varions other synbet teerleaving for Cenerstor 30 b craponsive 1 the inftisBestion
mats may be readily devised using the beslo teaching of @ ton for (nitiaftzation of the circplyy. Mok 32 b i
ot s g the eide’tration

. orepouglye
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This is & Divigooal of Sez No. G2200,151, 1
filed Fob. 28, 1994, U.S, Pu. Ko, 451473,

BACKGROUND OF THE INVENTI
L Fitld of the bnvention . o

1. Description of to Relatod An "
The Federal Communiestions Commission (POC) gov-
erns tha taa of G mdis froqueney (RP) T FOC

celluler gysiem mey operato on one o soversd of thets
channels 11 & dme. All Gaery of the sysiem sma emsers

Maintsining the proper oo-chzmme] output povier ceo be
difficuly due to sovers) yndasizehle effects tn tho mdiowelo- &
phooe hardwerc, For example, tha COMA based mdlo moy

impletment  power control systctd (hal bperales over 3 Wy

5,490,408

2
wids dynaralc rngs, S0UD to 9028, much that the thxnymit-
ted output power s Linexrty related o the rocelved fnpot
powpr.

Closed Joop g open Joop power coutrl together deter-

SUMMARY OF THE INVENTION
The process of the prescns invention enablsy 2 mdioicde-
phaoo to oportit tp o Mnear fashios over & wite dyosmic
Yovels insids wnd ouitxido of the retom Hek bandwioh, The
foywznd and metym ok power ws meanmed by power
detectors and inpat 10 & eslog to Slgitad converter acces-
sibls by both control kamdware and/or woftware, The closed

mfiotelepbons wre admsted to
corzect the undesived exror and maintain the destred ootpet
powes :

wmwﬁmmm

Gagram of & typical
Mmmnwﬁnwﬂ
sysem

FIQ. 2 ehows » block disgmm of the preferred embodi-
ment power cantrol corection implemetation,

F13. 3 chows a block diaprem of the powsr Hmiting
comtrol scction &3 relased 10 FIG. 2.

FIG, 4 shows & block dlagram of the closed loop power
cmtro! section w rlated o FIG. 2

FI0. 5 sbows & block ¢iagom of the PA Hemit threxbold
control sccticn &3 reiated to FI0, 2

FI0. 6 shaws m sRomats cmbodimen of G0 proseny
fveation (he! employs n power Hmiting cootrel sycem
besed oo acerzmdacoy feedbeck control.

FIG. 7 chows @ dkemps embodnez of U peoscnl

0. 8 shows en alvnsts emhodiment of the presest
inwention et copicys & power HmiMing comerol rysiem
based oo leegral fondhack camrol.

FIQ. 9 shown nn alternuie embodimen: of the proson
tovention Lkt exploys 8 power lmliing coutrdl system
besad on 2 messrs of receivo power xnd (e closzd loop
perer cocemi sétting 1 enlmate It pover
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. 3
DETAILED DESCRIPTION OF THE
PREFERRED EMBODTMENT

The pocess of the present favention provides power
conzod comoction for & meblle mdiciciephone & well &1
maintaining acocptsbie in wnd oot of bend maximmn embs-
tioe levels This {s socomphished by real-time compenzation
wiilizing » 3¢t of comection tables thal ey peoeraied during
the production wexing of cach mtiockehbons.

FiKL 1 shows & block disgram of a CDMA retlioielepboos
with the prefered embediment power control aarroction
eplementation. FIGS. 3, 4, 1od § detal) specific blocks of
FI0. 3. The radiotelephone 1 comprised of a reocdve lio-
cudzation cocdon, tmnsmit Mineorization section, power
unplifir blas conrol sectioa, and power Hruiting contral 5

power Jovel comzant, The demodalatcs” this value
for pesfarmance toos & pawer lovel 100 far oot of

hequeccy b
wble (216), )
Ttz AGC sepoirt and the frequency fodex are uaed 10

digind to wnalog converiér (Z15) that yemcrates the analog
represcoiation of the reotive AGC sctiby.

The acalog value adjuts the blasing of the varisbls gain ,,
amplifier (312). Tho ceatro! of (e vartablo pxin mpliter”
{212) forces the reoeivp AGC Loop t0 doss sach tha Uo
inpt 1o the reeelver linearizing tahls (X14) feliows ¢ pre-
detarrained siyeight Ena with respect 10 RF foput powes, This

Hoearization seogves U nodesired linesr md soo-iinesr o

esrors i addicon to vaxixiicas versos frequency tt woold
otherwist be apparent at the hrpat to the pecsiver lineadzing
\able (214) in tho receives. Theeo evome s variatioms woald
contributs (0 eyon in e teneiiter
In order 1o roducs e ugor o be feocive axd it g

chaim warsts frequency, the roocive and tansmil Kosecteore
uiilizs e froqueccy index that specifies the cmoed ooy
frequency on which (e roceive and bzt chsipy ox

. 4
from tho cell increases, o dnhdumm um
pover. This auiput power contral
AGC setpolat that fs filiered by 4 1ow pass .

comnrption. This allows & battery powezed telophooe
maximbs talk tie by reducing PA (200) courext cooszop-
hnmwmwmﬂMﬁMw-

" shin ridcbend Jovels of bigher output pywer level,

from (he oomina) caximum gadn settig, This tasimem

gain sotting au be hard coded tato the adio doring exsem-
by or topul Ouring osnfactring and treting of te radin.

The Effzvoce of the mextomm gaic setting and tho acaled
oyt power i3 ted addod, by the adder (SI0). o o
mxxtoxng gain sectng, The som of e signals bs then meod
n the comected peickmunt ghin aetting. This caldtime
roocifcaicn of th detected powar helps mitigaie te exvars
Introduced by emperature vachdions snd aghag of (e trany-
mitter PAs, fn other wordy! If e diferance between (e

EXHIBIT § PAGE (49
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mudmumn gain seiting and the resl-dme mearwed power  kamplifisr (704) power down by ooo sicp each 1.25 w yutd
value §3 0, (hen no comection is nocesswy, If there s & the outp! power i3 less than e &
difference between the two, the difference 1 used o cormeet.  cutput powes B len than the madzum the closed
unm% digio Q1) detects mmmdmnuwmmm

whO s comparatos 3 -
whea the outpat of the taneodt grin tummer (210) equaisor D6, &0 added o the vensit gyt control aing a
exponds the mxime gatn sciting, The companter (37)  Saumer (768).
mu;:zlmmp:'gu)umﬁ?umgg T yet swother emmbodiment, {Iinstreied L FIG. 8, 2 powar
allowable sctiing outpdt of the sozomer tmidng conzol
munmunzmmmmmu p Ioodback dontrol The system operuies by first messaring the

:
i
¥
:
i
i
:
i
'
:
:
!
g

:
g
:
4
:
5
3
§
&
%
gl
!
wF
i
]
1
i

Ap sitctiate cmbodiment of he proouas of e preetnt ™~ Hmiting coutro? wystom i employs i b based caly oo a
inventico i ifostrated id FiG. & Io Uy ewbodiment, & mduniwmudﬁmﬁdb:hgbm
posves limiting control sywem s employed bused m saut © mmmmuwwﬁ-mm-

mulgor feedback ' cortrol, The systcin operaies by fidk o 1o scmal outpt powar. wpnered power
mesnnizg the outpa power of the power suplifies (609) and closed loop powes control Hmiting function
using »* powez Jetector (610), The deteetzd puwer & theg —  (901) can be with cither the anbodl
diglized by & ADC ($13) and compwred 0o @ i Ment otng the or.oon of the
atiowshlo sefiing by the compayaior (6RI). If the outpay  Allermata anly the vective power

preater (beo the nanlv  setting, the powa memmm-nudbm

1
|
8
i
i
i
g

In bl senbodimeia, & dosed loop power control Huddog  ©atio by Emiting the maximum cutpul power. Thi power
Wmmm&mﬁmmgmhmh-mmm-
I» employed However, tho iigpex fur thia chosed boop power calibextion look-gp talile, Therefors, & radioteicphone o
control Hmiting foncdon & & comperaor (603) Gad deoces e process of the presesst invention would oot cxcecd B's

outpit powes by O accomulator (0} cutpia o Ty POwEY WP Commands. diotzlephone Hmits
OdB with tho coompersior (603). The Koo, bsing coomgeninn- 55 Uhe powdr outt even when the call crunconaly deckies the
ﬂmhlh;lghmhuhmmu_ embodinns, nwmmmuw

[ g
@ A oy e o o e
In soober aluzrmte eubodioeat, Thatmacd in RO, 7. 8 a
priver Limithag conirol gyvies b coployod tak s baed o @ :.mdmmmduumanhnm
the closed toog power comtrol sncpmalatir (70X). The'tys- mmﬁ mmm&u:
wm operses by fir e oupa power uf D zaiio, (e rfio coupaisiog s vaorisbls grin ampliSor

detectad power iy digltized (F07) and compared to & max)- determining 20 opem loop powar contral valoe b sespones
mum dlowsble wting by the compaator (O, Iif the 65 © u szl rocvived Gom the of leest ono beee astian;

outpul power is gresier it the mxhaha sottisg, the closed delezmining & pain adjust ignal o responae 1 the tezs-
mpmmmmhwumm mitted power coetro) commandy;

L " EXHIBIT § PAGE /5D
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scuing;
if the sacxmtion dgm) is preater than o equal W B
ualmem galg afjexting the voishle gzin

splifies,
11bmhdddﬁmlmuammdmu "
oximgo gun sciing Rother inclodes the stepe oft
the varisble gain emplifier CEwmining & digea;
detecdng o power valus of the snmumitad dgnal;
scaling the pawer vatus to prodoce a scaled power dignal;
subtracting the maximam gain sctting fom b scaled ©
power signal to prodace & differsace sigmal; and
widing the difference sipm) to the sxximum gain setisg.
4 A mothod for imiting rosonis power of @ odio
operting ia s cxlilar eaviroament, the oeliclar eaviommen ,,
congprising & plunlity of cells that tanumit power corsrol
commands 10 The mdia, the mdio compxdsing & vazisbie gain
amplificr end s maximuzn grin seting, the method compris-
Ing the wteps of,
mewmuwmum %
s d;ml received lowt ooc ccll of Go ‘

dmﬂmﬂﬁﬂwaDMM
mitind powes comrol ccanmands;

ctzbining the opes loop power contmml vales md o gain 3
adfunt sigzal 1o produce § sconation sigml;

adjuting 0 mupcioom gain extting 5 respones W 8
cmpenating of the verizbic et fmpliter;

campeing Nﬁ;ﬁ:ﬂ maxirnm pdn sening o the

If tho sunmation wignd b greiter thee o7 ol to the

L

: 8
detecting a power valus of the tranamiitad signal;
digithing the power value
compasing the diglitred power valoe to the xxipmm
gxio sctting

1f the dighrized power valve s gresicy then the pozbomm
wmmuwumm,m

thmmummmm '
galn seting, prokibiting the gxtn adjost ignal from
. incruating in responsa to the Senetitted powes contrel

6. A method for linvting tansmil power of & mdlo
opauting in a celintey ewvironmenn, the cellcler egvirocmens
comprising u pluraifty of oells (hxl tranamit power cootrol
conuuinds to the radio, the radia cotrprising & varfable gain
xoplifier, & maxmom gxin sctting, ead & power Sonimi
wmmmm:m-mmw
x (o method comprising (o steps . '

mmﬁnuﬂhm.w ) :

mhﬁﬂmwihmbm
trensnited power coaire] comustads;

driecting & power valuo of the tapxmined sigat; :

cumpaing the digitend power vatue to the maxtomm P

puin suiting: !

{f the digitiznd prwer valus fs grossor than the maximen :
gin scoing, ﬁm the gain adjtst slgmd by »
peedotormained emout for every peadixormined ozt of
mmummwum:ﬁ-hnﬂ-
ooum pxin seting eod

if the digitzed power valns bs ks than o eeal to o
mmmmmmdum

copeising

ooxzmands 1 (e mdio, the o conmeising s varbhle pain
spiifit, & mmxbmon uhdu.ul npuwhﬂn
recaniiane, te. method comprising the

sfusted maxiowm gals seing, probibiting e
mm&mwnuuﬂ' hmwmm.m
power compands; p dﬂﬂnuﬂndﬂdﬂhwaum
. If the cammatiog dgml iy grester than of cquad to the power contrel commadiy i
. adjosted maximm. gain setting, adjosting the vidishls detecting & power valw of the trensmined sigeal;
galn amplifies in sesponss to the adfusind exiom dightxing the power valoc,
gaio sciti; end s Efferencs besween the Eghized power
Ul::mﬂou .bgmumwm - vaios and the mesieom gain
scatag. valitls gain asplifier b the differenen w groersis a gata ool aignal,
am:-mumumma.m ,,,:'" sigrel being Hinktnd tn » predcleradaed
ppeaating bn 8 celudar exvimandst, (e cosiar caviroament
comgrang & Fuly of ol B b power couml 8 e et e gty whth th pals ol |
m.-hm;ﬁgu.;wﬂ i o pin control slpmal fs Joss dum & prodoongined
acrunmiasoe, e mechod cuczdaing the weps of ;thﬂhl&wm?m?: |
the varhalio guia ampliier b arimiltiog ¢ goui; Gransmitted axplifir b sespocse i
m‘lﬁm‘thMmm“ PO Coatrol cormenands,
miited puwe ool combRunds; * e s s n |
i
!
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FIG. 3a

GENERAL

FRAME | TRAME TRAFFIC OVERHEAD
STRUCTURE -
FIG. 3b :

| RAME | penviapy rrarmc

TRAFAIC | pogMAT OVERHEAD

ONLY
FIG. 3¢ .

PRIMARY & | FRAME SIGNALLING
SIONALLING| promar | PRIMARY TRAFFIC] ' appic  {OVERHEAD
TRAFFIC
FIG. 3d

PRIMARY &

FRAME SECONDARY :

SECONDARY | pounir | PRIMARY TRAFFIC| *Cfer Y | oVERKEAD
FIG. 3e

SIONALLING[ e .

ONLY' | RORMAT SIGNALLING TRAFFIC OVERHEAD
HG' 3r
SECONDARY [ reamE — .

ONLY | popMAT SECONDARY, TRAFFIC OVERHEAD
FIG. 3g

PRIMARY -
SIGNALLING m.r PRIMARY)SIGNALLING| SECONDARY| OVERHEAD
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1
METEOD FOR PROVIDING SERVICE AND
RATE NECOTIATION IN A MOBILY
COMMUNICATION SYSTEM
BACKGROUND COF THE DNVENTION
1. Fidd of the Iaveation
Tho present lovestios relates t commmunicaticn systems.
More pardeuluty, ¢ prescat lovention relatzs (0 a povel
. aad proved method for groviding rets and service pego-
taticd 1o 3 wirekess commugimation fystan.
2. Dascription of the Relaed Ant .
The ust of code divition roaliple scoess (COMA) mode

band (ACSSE) we kmows [a the ot the spread
1pectneD modulatics techaigne of CDMMA has dcificas
advaatuges over thse modutation techiakss for multiple
abcess commuication sysiemm, Tho um ¢f COMA xch
nigues in o multipls acotes ovmwniciden ryacn s @
closed in US Put. No 45901307, lasoed Feb. 13, 1990,
eotitled “SPREAD SPECTRUM MULTTPLE ACCESS
COMMUNICATION SYSTEM USING SATELLITH OR
TERRESTRIAL REPEATERS", nssignod to the arslgsee of
the present inveaton. of which i disclosae theveal b
insorporned by refucsce bereln.

A toethod {ir uansmlsados of pecch In dighed commn-
nlcation sysiems thal affery prtcuiar advastages L lncreas-
ing exparity while malotaizing bigh qualiry of percived
speech s by the vee of variable rie specch encoding, The
method sad spparstns of & particularfy weful varishie caie
wpeech eacodar i3 deserbed In detall &b US. Pat No
$.414,796, usigoed to the assipoco of tho prescat ioveation,
of which e disdeaure thereaf Is ncorparutéd by eefereoce

A vuiblc vaic speech eacoder provides peech dita w
mnm-mumummmms%
full copucity of 2 cunmnissinn frames. When 2 v,
nte speech wder b providing speech dats 1 8 less
maxirzum rate, ot b cxaus apachy s s oxmxisioo
framer. A method for tagardrtieg akiiianal data by ey

" roisivn frames of 4 Saad &4 siie, whadn te
souree of @ duta for Cae date framey |y providing the denn
it o viciable oo Is described [ detad by U, Pt Mo
S504.773, usrignet © e assigoce of Ua present tavention,
of which the dischosurs thereed bs tbcorparsiod by refercnce
bereln. In the above mezttwd patant & eD0d B sppe-
ratus iy Gisclosod for carblaing daie of differing types from
Giffcrent souces in o duta fismo far truasrelssion.

‘As digiial corumonicstion sysiams bedosos more
povaleal. sppilcations of Uy sysems ue ponleg. As Ge
spplicatioos wvailabie growe, there b ad bacreasfng probeb-
fty of ¢etng capabiiiies Lenwaea devices 02 each cod of

increailng secd for sarvice mogodatios Dutween devines
sitempling 1o comvonnicstc be 8 wirtiess cummoxicaioo
Syftery.
SUMMARY OF THE INVENTION
The presevt Eveation by & aovt) abd improved mcthod for
preforndag case 834 srvice ocgoradon i o Gl coands

-

3 commmuieats dua fn frames. The data communicstsd may
be mimxy or peech data, woonday or dighal dus, o
tlpnaling data,
maMdﬂ:erM.m
mm mo:n 'hll:.lﬂ'ﬂl

By s

”mumuﬁ"ﬂummﬂm
mw.hnwhmhﬁnml;rmdhhm
an
the existing service type whils mabxtaining the maflc chas-
st cozpection. A €xse when service aegotation may

¥ be uted s dgping the existizg servics nad adding 2 pew
sorvice while coxiceaining the paffie chaancd cogsoctioo

{cg. chaogisg fom taasmisting spech 0 tanmining
modem o faimile dmn) A fomth cam whes savico
aegotiation right be used {3 o addlg » oew sesvice whils

® maimiaioing Be affic chaxor! coancetivn. An o
ﬁuumqumummn
A Ofth fase where srvice

ocgotinion may be wed [s s wodifyieg calsting service due
W changes in the Lok sch o between tha mohils
p satlon and basc stadoc {e.3. trapumiesioa ratey as
trantoittion fates af AgE

docremies) or Guring handol bass stations wher
differeat spoech coders @ dfforet rais scty iy be gird

5 #eJitional capacky,

© thodeshe 10 make e traffic chanael connertion ead service

spvico
20 out deppleg e allic chaxne] conncation [t desinadlo

35 laveption, Is » wircless commonication syam ko which »

& rear capabilities of the second comnundeation device. ges-
detrmination. sad, truasmining the mrposse mesiage.
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Also. {n-the present invextioo aa epparis for Taasmis-
* ting lafarnation Js disciosed comprislng & sevice nepodetor
for providing  reestage indiestive of 8 sequened service
configuation. sad a tranmaltter for trensmitticg dio service
rrqont estage, Fother disclosed o the presenl loveation
is 3 system for reeniving lnfarmating comprisicg a cectiver
fog receivizy a tonsmifte meisage ndiative of » requesicd
seevice configuration, apd & service eegotiator for dettrmin
ing b sccacdance with & predetzrmined %t of pamameten &
1E3pOBEs TCTSARD 10" (he FEQUEN MCHRgS.

I adaition ls Alselosed & raethod s disclosed for changlog
seyvlce configuration of 8 rafc chaanel conesciion withoot
icrreioating the gafic channe connection. In ap exemplary
eropodiment of & wieltss communication syste lo which
o £t comemupication devier b commpaiaatizg with »
seoond communication dovics aod wherety the fird come

* munlcation device roquess & chasge of senvikos configuny
tlon withoot tomlasting e cumeat quific chanpel
connection, b method for aegotixdng & chango In sexvlee
coohguration. comprises the sicps of gaberating 8 reqiss)
mesnage [ndicstive of & request 1 change warvice conftgu-
ridos a1 e A communication Gavice, vangmining v
regeest essdge coocurently with oanstaindoy dats Iy the
Quvent savice confiparation, receiving the trasumined wes-
tape 6 U 1econd commiunication mestags & the socood
comunwnicaiioa device. determiniog i e sarvias coafigy-
TaBoo request 5 acoeplable 1o e soeood deramunication
device i ecetpdonce with Gre currewt capabllites of the
‘second commiipicatios device, generning & responst mer

ad rasnirtag
the re1pooss message.'

Though the prosent foveaion ls linitinied tn he cacz

plary enbodiment In o whieless commaication systzm, &
equally applicable © acy conumcziestion sysem where
communicttion resousces may be pegotaad. B 1t eavie
+ sioptd that presesa oveatos b oqually spplloeble to wire-
iinc communication systemoa. whero phyalcdd layer capabill
ties Y be ergotined. and in fieed stellin commonleation
sysicas. 1z addiian the preseat investion applics equally 1o
cases Of one way from the hae stados W tha
moble sation onjy of frara the mobile statioo & it e
uatioo caly.

BRIEF DESCRIFTIDN OF THE DRAWINGS

The feanes, objects. and advaatsges of o preson
laveation wlll berome mors spparent o Do dotailed
dereriplios 361 forth delow when taken In cogioction with
e drewizgs 1o which ks refeote caocien ieoify
conerpeodingly Lhyougheat rad wharelh:

FO. 1 s op [Mustatoo of a wireltn communltation
sy oo

FIG. 3 is a block disgraca of the wirelen communication
system of dw pesest ipvention;

FICS. 3o-3g 5t 1 Wustalion of o cuenplary 1 mined
daw frames; aod

FIC. 4 b » fate dlagram ustrating o socthod of service
configuaton negodadon while 8 call It & progress for e
tucbile statos, ’

FIG. S It o state dlagrase iDestrating the rocthod of stavice

vegodation whio a call is In progress fos the
DETAILED DESCRIFTION OF THE .
PFREFERRED EMBODIMENTS -

ot embodiment, Be preseol livezticn b

" that the present ipveating Is equally

q

10 wireless
#tatlooery coviaments fech & wirelets Jocal loop gl
cations. Refexring Vo FI0, 1, information ray to provided Jo
aod frevn & poblic switching telepheso netwark (PSTN) 1o
system cocxoller and switch 3. or raay be provided 1o wad
snother bass stativn if the
moblls station lo mabile
sution communieaton. Systes controller aad switch 2. 1o
fury, peovides data 1o aad rocnives data tror bass satlap 4.

10 Baiz statios 4 tranrmits dats 19 aad recddwes dats Bom

mobDe siatioo 6. In the exemplary embodiosct e signaly
tagsmined berween tase tajon 4 acd mobile satioo & are
Apresd specoumD commuinication sigaals, the geamation of
lhe wavelorms of which are desaibed iy deail b O
abovouerticond 1.5, Pat No. 4901307,

In the exezplary embodiment, there e Lkree sepanis
channsls over which aformsation ls commuaicaizd between
bats slatice 4 aad robls dtatjoo 4 Vi traffie channel Isfor |
o0s o7 W Wy comrmmicatioo of Infarmation betwesa

¥ mobile syxion 4 and base sutico 6 asd Js uxiqoely allocsird

o]

a

-}

for eeapanications W &xd from mobdle Ratics & taforms-
Uon trafie, iy the pxempiary erbodimen. incudcs primery
traiBe, sccoody tuffic and sipuling treffic. Primary aod
seeoodary tnffic commynicste digitad lnformation s soch
a gpeech, modem o (acsliile data, aod sigoaling data
cormmunicates infarmatioo to {nitise and matmxis # link i
the commmnication sysieth such 35 powr contnd of service

"aeyatiadon informadon,

The remainsy chasnels sre the paging chasse) and thz
actess chanosl Thess channehs aro commos 10 30 mobie
stadens commuleating with a base statico or s of base
alations. Bocas of thé comimonality of the 1hess chiadoels.
capacity is 8 sigaificast boon avd metiages GanoTiied ovir
ther musd be restizicd to 4 minkoom The paghts chanse!
is for oo wily comyaunication of Intisages borween base
statioo 4 aad O gubila Kaion 6 Tho actess chaarel is far
oo way commuuication of mwessages between moblle ste-
(iop § end the base station 4, )

Whey uisg the taffic channel, reoble cation 4 xbd base
statioa 6 communicste through the exchange of farward ;oo
revesse Talie chuaned fruwes, Fooward quiie chaagel
fraoncy refor to Ghose framet of {xfarmation tryasrolied fom
base stakion 4 o mobds raton 6 Cooverscly, revere tnflc
chaanel froes refor to those frames of kaformation tns
nabrred Brom rochils staticn 6 to bite ¥tation 4, Mobil datios
6 10d S sixtive 4 030 » conunop Wt of atriRes for
inDiding aod Irflic chianc] trampen. Thid 8d of
siributes, refened i a0 & strvice conBpaation, comisy of
e following: *

1. Forwmrd aad Roverse Multiples Optibar: Thets control
the way in which 0w Ioforrgation bits of the Perward apd
Reverss Traffc Chaxnel frames. respectively. oro divided
Lto varfoas types of raflic. such a3 sigualicg oafic, primary
TaSE aad scoondary tallic, Associated with each muhipica
Option 15 & £k st which specifics (o framo suckaes and
raaemisdos fiey peppontcd by e multiples gption. The
multiplex opticn taed for the Forwand Thaffic Channc] cas
ba'tha wamo 88 [t Gsod for the Reversa Trafie Chaondd. or
{1 can bo differant,

tactods all of the travsutsclon rates supprted by the rate ses
ngoclated with O Forward Tafic Chansd moldplex

excaplny :
prescoied i 2 mobile wireless eavirosrocot. 1 s cavisiyecd optive. or a subsct of Um supporied ratcs, Simiariy, the
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vanugistion raics wied for the Reverss TrafBic Chadoel co The scrvice acgotiation proceeds as dewaibed
inciada ol rates cupportad by the It 5ot associsted with but with the coles Toversad,

wpparted mizs. The rates used for the Forward
Trafle Chaonel can be the tame o Lhose oaed for-the 4
Reverse Traffic Chazned, o they Gas be dilftrent
3. Seevice Optios Cooscrtions: Thete at the savices o rejecs .o service configwation proposed in a Service -
use oo the Trafiic Chuncel It is posidle that thery is 0 Respoase Mesmage. Base station 4
s1vics option coxncction. [n which casc e mobils statoe  proposs » sarvice confipration, or t3 reject & sarvice coo-
xod basa statlon wo tie Farwwd atd Reverts Tl Ctan v Aguration propoed In 8 Service Response Massege.
ody to scxd only dgnallog waflic; or Bars caa B¢ o0 o 1
multiple servite eption cozaertiont. this metizgs to'sopt or rejeat & cavke comfigarsion
Associsted with cach service opiey comoection we s proposed [ & Scrvice Regoest Mestage, of t propos a0
secvice opion, 8 Forward Toalic Channed wralfic type,  altcranive srvico socfipuration. Bate station § can use ths
& Reverse Trfic Channed oafic type and a sayvioe 13 mesage
opdan coontetion reforcace. Tho smocisted savice  Savice Request Migmge, or to propose en ahersetive
opdon formaly defines the way nwhich refBicbitsae scavice configmaticn.
processcd by s rooblls statiss ead b statios. For 3. Service Conooct Mersage: Basc stathon 4 cxn wee Oi's
astple 1 mavice opim may poclly bo peedd DR o wo 4 Rvier carfigoraicn proposed o @

eocoding or decoding foxmas to be wnd or the daty o Service Request Message or Sgevios Retports Mextage, snd
servics prooodl 1o be The anwocisted For-  instroct mobllo stadon 6 te begin uelng Ow scavice configu.
wird and Revense Tralfic mafic types ipectly ration

the rypes of waflic used 19 support e sevice aplion. A 4, Scrvice Contect Comypletion Message: Mobille statlon

servicd optoa oxarequlre the me of apasticlar type of 6 a9 w32 ths message to acknowledps the transition b0 a

trffic, quch as pelmary or secondary. of It can accept 13 utw service coofipaadon. Lot

mam than ooe traffic type. Likewise, o service option 5. Servitn Option Coetrol Message: Mobis statos ¢ ood

cap be ooe-way, it which case B oo be suppariod 0a  best statioo 4 can use thls messagn 1o fnvoke servize option

(e Forward TralBc Chansel cnly, the Roverto Trffic  specific funetions.

Channel oy, or 00 cithe the Porward or Bevase .\
- Tralie Chanuel; or the scrvico option cia be two-ay, 10 messge ko propose Ao fallal savico

ta which caso i cag be mpponed oo the Porwad aot
Reverse Traffic Chanacls . T wasoel-

meass for usiquely idcatilying the servico optive coo-
secrion, The refoeace saves to ftiolve anbigully
wiita Crere v majtpls wrvics option meaections (o

- 1.9

Mobile statiou ¢ caa proposx & injtial srvice coofigy-
mdon gt offic chazaet connsction ariginilion. and <an
Propozo pew service coadl puraticos durbug Tralic Chanoel
cpesation. A proposed scvvkes coafipurition cay diffur
preaty from it predeosssor o cad be very similar For
ampic, oobile galug ¢ can propass » service coaligan-
tion in which all of the savice optics cocaection e
@iferent fram thoss of Owe saisdng coaflgurntios; o mobiic
wxtioa 6 caa propose & srvico coafigunatioo In which te
talsdag service cptios cosmections ary malitained with only
riiny chapges, sach as & dlfferant act of traaanistion racs
@ & diffcrent mapping of sarvive opiiom cosmections to
Parwerd and Reverse Tratic Chasett tadic types.

I modile stiop § roposcs u stivice coufigratioo Qe s
atcepabie to basg station 4, they both begls uzing the prw
servies confipumtios. I mobide satiod § propotss & rvice
coufipuration that {3 eot accepulls 1o bese taton 4 base
Mation 4 co0 reieal the propoed syvhe configundos o
propote an altariadve servive wifigaratdon. If bz surdon
4 proposcs sa aberuadve service cocfipaion, mobds s
top ¢ ran accep: of 18)ecE e service configurien pioposed
by bese station 4. o fropade yet mxoiher service coafigy-
nton. Thds mocess, callod servico segotiarion., eads whed
tmobile statlon § and bt 112ics 4 fxd 8 mocaally acecpt-
abis sayvice cocfigunation. of whes elther moblle atics ¢ o
basc sation 4 rejects a servhie coafigurstion poposcd by e
o

Ris unwmluﬁszm‘bmum
srvice configuration when paglog mpbils sutiog ¢ o
mmmmﬂmbumwmu

" coalgurstica,

7. Chaaoel Assipament Mescage: Bass Ratioo 4 can use
this message W nacopt or rejocy e ixitial sarvico coafign-
nation proposed by mobile sutios ¢ Is a8 Origioation
Message or 8 Pape Response '

B 8 Page Mexags: Bast at00 4 can ue (ris mesitge 16

Mesage,
Duzing adgioatice of & rmobiks sation wrmiaxd raflic
chagnel conteation, bese cation & teuds out § page metsage

2 onz tho pagicg chazael, witich ientifies mobllc statioo &

a4 reqeests & sarvice cocfiguration, Mobile sution € dea

&5 -Uos & to ¢ xfic channcl over whieh comooaicationd fey

be conduchsd wing Uw accepted serviog coafiguestion, If e
wiraative xevice confipuration soquestcd by obile station
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6 io the pege respodst mesiage i3 not axceptabls to bexe
m«mgnmmaum-mmnkﬂua

srvice configuration acrepubic (o all mobile saloos md
baae rutions for commupicatiog signallag data The tervice

more Uan ote valversal service confiprntion b
which cawe the dase sution celecs eoo fom « s of
universa) default servics coufigardions spacoprate 10 tho
conctitions sod specifies the selection [n the charsel wsxign
megt message. The service pegodaon proceeds over e
traffic chansel aring the yaiversal defand) service coafigo-
fitioz, ’ .

Iy the enerplary embodimens, durfog servioe segotistion
over the refSic chaonel messages are Tatazined cogtalning
(ousr Bclds of service vegotiaton inforrmUng. The frst fickd

forwass asd reverse Rultiplex optioos respectively od uch
stued carlier. each muhipien opsion has B0 wsociated raie

seL The nie field of e exemplary eisbodimeat has s siaglo
bit for each sssocisted mis of the reveres raedtiplex option

.

8

sunon & In the odgiaxion response mevsage b oo accepl.
ablo to base station 4, thes Bate stazion 4 ranunits ¢ chaone!
antigaroems messags provifizg usic chansel information
diseatizg moblle atetion § t » traffie chanot] ovey which

§ commoaicatioas we condcted miisg Ge universal defink

setvics configamtion. Seyvice aegotintion cootioues over the

In a prefeoed combodimest. &2 sy pofes pricr b o durlog
service Regotistion tese staticn 4 ¢r mobile stmioa § may
transeal) & statod yoquest mestage, reqocsting bnformation

‘wokld be beri for (e appiication. Alm. the base viaad @1y

transmit 14 copabiliies oo the paging chasnsd 1o that tie
mobile slation does pot need b0 reqocst |aformatica regard-

. are shviees bits loog. The fougth fickd tpecifies e ratet, As 35 08 the capubilities of G base wiatioa. I £dditon, the base

m:myw.l:l:.wmeao!m mobile station in a
danbese, hus g the need to pequest capatility infor-
mation from the mobde statficy, The moblle stitioo may

and » uingle bit for each anodued nic of the fowad  ixform
moultiptex optice. 'Theae bity are ipdicative of a whedher of 30 occuns 50 that the base strtion caa opdate by database
o0l 10 socaramodaic tach of tie mics within Ot assocsted Al 1
et of mes. For evwnple. sy Gt asociaid with a maltl- apparats
plea option are focx rates, 3 bighest 033 e Ievserastes. If mokidle station tormineted traffc chanact coanecton.
to device L oot able to sccommeodats the highest tato bt b weggotiator
able 10 acconuuodate he Lesser reses, Gica b wordd ssl tee 33 may vequest o defer ervics aepotiating Lo bo ‘conducted
bl amoctutsd wih the highest rap to lndicas Gt e over the taflic chanael, In D accplary exbodiment,
highest race is 008 scocplable &od vet Gron oder bis (o servin segutintor 20 provides 1 wnicen bt pasage speci
indicate that they are sceepuahle 1t should be soted taat e fying
selecton of a e webna wittn the s of aviodned s fs°  stovios pegoliator o spoclly 2V-] dlferem posibie coo-
oot limhed to precheding Ure Alpbest mtey bot Gut avy ol © fAgustions rescrvisg obe conftguntics mesnge to defor
audses puay be selecied during raty arpotiaden. Pur ctazple  service s potiations o be eonductod over e e chanocl
the device raay specify Ry o highed ;e b axepable. bt - Multiplezer 22 combing the pugs message wic mob{e
thad oot of the Tesier 1226 I ool acteptadle, saden
Ip s preferted embodiment each roqocst message pocifies  sigaal 1o eacoder 24 Encoder 24 enxcorics
o sequencs cumbar 1 be (acloded b te poncpaudity < tigea) atsminer 26
teiponse message. Th cequnnes purshet serves iosuocials  Tromminer 26 opoowveits, modatites aod oplifies the
& response mesiage with the comoel request measaps. Owe  cacodod sigsa) sad provides the sigml for
cxample (o which s s ureftd (5 ia = case whers e Tzpamiss
mobile saion Uassndly 3 request wazsape. bul the baic  umbodiment the wodutation farmam §s & eresd hecTu
Malios is acxupled 8 cannol fnmedisicly repoad. If@e 50 modniaiioo forrast, which [s doscribed b detadl fn US. Pat
emokile fatlog raniails o sccomd sequest befare Rywcddves  Noo 4901307, Albough spresd apecrum modulation &
& wiponse from o bise siation 0 B8 Ot ropea, R s desorfled in T aferementiohed pateny at a xpreading rate of
iropurual vpou rectiving o respoase mmctuige 0 kaow to 115 MILL the ot bwedtion b equally applicable 10
which requan the raspaose messags is . rates of 2.3 MHL, 5.0 MHz and any cher guead-
A1 e jotlation of 3 moblie sathe tnffic & ivgretes. The present foweation by equally applicable to aoy
chaane! counection. moblle station § M4 OO 3 sigodl  Keows moduiation fermat
consining of ub uriginuilos message specifyiog & service The tracsmitted signal is recohved ul rootlle station 34 by
coafiguration request 40d regdirytion {nfonation cver O anicnon X1, Tho rectived sigsal I3 provided by atzons X3
occess channed 10 base fipton & Basc station 4 respoods by  trough duplener 48 1o receiver 34, Recetver 34 downcoo-
oassritiing 3 sigenl cuestating of a chaaoel’ mignment 0 verts ad dcmedulazs thy reoclved sigaal and ovides Gre
mcisape azd Uaflic chaoot! taforoation. The chazaed  signal 1o Gecoder 34 Docoder 36 dacodes the received slgna
sl gament Incsshge containg 3 respose accepdeg of st - apd movides e devoded Mgaxd o demuliplas W,

iag the service reqoesiad {n ihe arigimtion matage. Demultipiater 33 wpanmes the page rorsign from the
if haw starion 4 eoceply Qe rorvien cosfigurados  owbdle saifon sddrers dic and paovides the puge fequeR
sequesied a the oripisadon message, (han buse stion 4 €3 mesage o savics -,

pruvides 8 thoxsags Wteptieg the requested service coaligu- Scrvicr ocgotizior 40 daamiars [a accordascs with the
nutien. U he serviee configwatlon requesied by e mablls  ewreal moblle statioo copabllites & page rerpooic meuage
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which Indicates whetier (0 aoceps or rejoct B roquested  combloe the erlgianias
service coofiparation of the pags Dessage o whetdes 1o Fochy as reglavation joformation, aumbering
:wuodmmmwm tioe nad dialed digh laforrnation sod
alizrmuive service configuration to Fggest nego-
tiator 44 provides (1e pags fespooic osiags to multtpleser 8 sigral od provides o encodad sigaal & sk
4. Muliipicaer €8 combines 18 pigo sexpomse Bcsiags  Tromuine 53 upocovents, modulses
with aadifons) (nformalion which may iaclude regireion  ostoded digpal, sad provides R

s0d other toblls sition paameters QE0. 6.8, ¥ a5ita0N
vocudsr 43, moden 44, and facsimile spparatos 46. The Base pation 10 ceccives e

5
ffeif
%E I
I E
£ £8
it

combloed sigeal Is provided 0 cicoder S0, Eocoder 58 10 Uk The reecived signal by provided by smeam 130 recyiver
encodes the combined data aod provides the cacoded sigxal 14 where e sigaal s dowoeosvested, depoduleed asd
1o aaxzitia 51 Trazsmitter 53 wpeogvens, modulacsand provided o docoder 16, Decoder 16 decodes te nd
amplifics the encoded o] provides B tyough  prowides the docoded digaal to dermairiplexer 18-
uplever 84 10 asueans 32 for trazouission ovey B accets  plzaer 1D sparates Ow origiastion information Sum redis
chizoel . 13 traton faformation eod exmberiag plan ixformation ad
The siganl ancnined from moblle sutm ismocved  provides Go orighation mesiags o service pegodaior I8,

¥ bazs station 10 by apieacs L2 The roccived sigoal b Scrvios argodaior 29 determines wheter the service coo-
provided by woicons 12 10 cooriver 14 where G signal U0 fipoation requcited o the ariglomion mestags s acoept-
doonroavericd. demodulated s0d provided to decoder 16 abla

. Decoder 14 decodet e 0d provides e decoded 2 Savke ocgotinar 20 rovides o chaooel amigmoent
sigoal 1o denuitiplexer 18 o 18 paniis s maRge sccpdag te roqueniod service couflgunitios o
decoded signal [io the page repotsh mEsTaEe and obher  spocifying thal te vodversal dofisal seyvics coofigaration
data trangmitted by meblle stades X, . to be wed Toe savics confipoation chenodl

aignment
The page response mesange is provided (o szzvice pege- - I» ooxobioed ta wohiplerey 22 with taffic chanoel
dator 98, II the page respoasc mertage indicates accepiancs 35 informtion ad (e coxhised eignat s provided t cocoder
of the service conlprnativa rwquencd by te page messegn 24 Bacodoy 34 excodes the cossbined signal wd
o f o akernsdve service eofipyration of te pege o eacoded sigaa) © teammitter 26, Traamuimer 28
repotss measage i acceplable to bate station 18, then  vpcoavet, exodulaes and splifles the cacoded tgeal aad
servica aegotiator 20 provides a chaxne assigmmemt mes-  growldes it to satexna 25 for trinolicon over G jaging
sage scerpting or ackaowiedgiog G agreed opoo service 30 chaoned, : : .
copfiguntes o rubiinlexer 48, Purlhermooe servite aego- Mobils ctatlon 38 roceives the trazwaitied sigoal ot
tator 22 provices o signa indicative of tho agreed upue  anicops 33, The yecelved sigoal Iy provided duoogh
service confipoation 1 eocoder 24 wnd decoder 20 which  duplexer &4 (0 recciver 34 which dowscosverts and
cacode asd decods Nutrs data lnchudlng Sl s IeSiagrice domodniaths the sigeal aod provides the eigeal ko decoder

d
i

cmfigradon. ¥ tho requesicd. abanutive svice signa) o dematitiplexer 3B » e

of the pege rerpocso messags (s nut acceptabln from the traflic chanpd fafor

Ged service negotiotr 29 provides » chanoe] sssignmen  matieq. $3 provides the affic daaoe] [afor-
tncaseg specilyfag U aniversel default srvico coofipos-  wstios & meceiver 3 and ramuxiter 52 whkh which e
doa to muddphexer 23 0 trasmitizr and recciver act op for irsoavinsion and reop-
M 23 consdingy the chmnnel Roilage o owey the telic chanoel, Dermltiplexer
with chmedl laformation sod provides the copblaed 3 o chussed srignment messsge 0 KTV

.signal to cacoder 24, Eacxdey 14 eacodes Uis cumblocd  eopodiator 44 If e chann] sxsipment message bndicates

REng: 1 provides te cocoded metaage o Saasiiner  balt wandon 10 bas accepted the requesizd savice
26, witich I tra Opooawerts, modulaics asd npilfiva the &3 eodfiguration, Wien servicy oegotizior 49 provides the Infor-
algnal, (han provides i 1o anzaxs 28 for usasraission over mmusdm.mmw
¢ prgiag chaooel . . detoder 36 1d tacoda 38 U

Tho treasraitied sigasl vecedved af yateans X2 is provided

wviee
ocgotiatios icformetion 10 sexvico ocpodsior 48, I & savice An
Box UPOD They jorvics Regotliter 49 forwwrd and roveryy raliiphax apinne of O sexvios coo-
rovides o sighal Indicatve of the utlversad Ocfiah cervice  Agurstion §s [oatod by FIGS. 3e-g. TOO focthed wd
configuration to cuCoder SO and deoder 36 and mavice  apparsius for peovidlag mahtiplexsd framcs of dsty b

xﬁmﬂcﬂhmﬁwummmm No, (/171,146 FR0. 30 busimors an'ccmplery, geoakc
10 the coow of Uallc channe comncetion lahiatico ia & & frame formmet el n tratic field 480 en ovcrbmad Ak, The
ocgouace 40 in moblls statico 30 provides 53 odgisics

«
rcsiage ladicative of & survice configantion requisted by )
rachik mation M w palipleger 4, Mubiplozer 42 may dmmmmwmmmuu

i
i
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1
being tagsmirted. Lo the exeraplary cabodlmest, there are
three rypes of odic, Trallic. in the cxangplary embodimesl.
Inludes primary paffic, secoodzry waffie abd signaling
tfBe. Primary a0d scroodary tflle communions dighd
Iaformstion data such &y speech, modem or facslmile dats,
aod sigmling data communicatcs information 10 iafists xod
Mnlﬁhhmmmm
coarol inforadon or service Information.
Ovwerhead dans fs data trasszralted to jocrease the qualtty of
the frumes being transinitted such s coror concetion bt o 10
decoder tall bits.

Fi10. Sbﬂhuam:&mwhhndyyimﬂyum
waffe belsg acszined. F10. 3¢ Riuctrates 2 brams i which
both speech ood signaling tndlic are belag tragsmined
tumuttaneoualy. 308 FIG. M Qogtreees & fame (o wikeh 15
primary ealBc and swecodyy taflic ke buing twesmitted
slsultansously, FLOS. 3¢ snd ¥ ilustrate frames i whish
oaly signallsg tafic or secondary me being trananitied. ko
AG. 3. primary sccoodary and sigoallng uallic o all being
ganiminied s{mukancoesly,

hncmﬂyuﬂnm’:ﬁnlnﬁﬂam
vocodes. Sich s thar deseribe (o copending U.S, petent

provided.
Referisg agiio (o FIG. 3. pricary tafic s provided by

5638412
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waasmit 5 bower mase o st of mess. By roducing he
g mkmmwh b Asy
power the samo caergy pex
method of driecting » need to the culs raz is oqually

%dhmh
detesmising that the data raics. shocld bo roduced inctrde:
(1) mohlle station dexextdon of high frazne evor rte ob

fororard ik

ammuuidemMmum

(e)mmmumnmmtuw
reverse [ok;

() base eadon detects ity power by of a taxlmom for te
forward {lnk;

(¢) mobile sutica delects that recsived pownr ks low on
forwaed ek

() base srmfon detects et recrived powes b low os roverss

Hok; .
base station to mobde wticn 4 arge; aad
%mmmnmﬂm e

izl

% Cosversely. tome of the methods for defarmiaing du the

cata rates sbould be Lcrexsed Inchide

{a) moblle sadon detection of Jow Game ey it oo
farwezd Eank;

{b) beso smtion detocion of low frame error rele oo reverse

Uk
(c) mobils station detects s powes 1s lowey thap » thoeshald
for te Hck;

: revens
{d) base station dereets I power by Jower fhao » threshold

for G forwasd Uoks .

% (5) robilc stalicn detects that received powes is high oo

forward link;
(npmmmmmuwum

ok,
{g) tne catbon to oble sation rengs s fov; and

3 () smobila statioc loction s

Q. 4 iRastrates & et Eagraz fur Ge moblle stadon of
(bs presest tuvention. The following e the definltion of e
Kalos of m of o mobile stating of the preseat

vocoder 43, while secondary fnlllc is provided by modem % Lum!msnm-mmmm

&8 o facsimbe 44 Sigsaling uaiSc & provided by 3 muro-
m(wmmumdmruw‘
mvitplexer 45 and also by scrvics wégorialor 43, Mult.
plener 48 combises 0w various data forms into 0 frame
fortpals {a wceeoedance with

.E
%
1

Interrupeng
nwmmmnmmnmmm-
-8 Uy s commumlcatieg by means of & scioctes service

configuration, and decides that it s soosssary o desinbie 0

perfond an addjticasd opaatios in peralicl or in placy of the
previously srlected servico configuration. A specific
enaiple i 4 8 wer i taosmicing speech dits caly, b

lsﬂuﬁmﬂﬂcﬂumm
ml‘og::‘m&&lﬂud
2. Waitjng for 00—
Whils this subfunciiop is sctive, the mobils sistion walns o

Miczaagr,
3. Wailing for Scrvico Metsage SubRInCtot—

during e courss of e cooversation wibcs to tazundl 33 then sends o Service Cosnext

facaimile or moders data lu paralel. The uier (afoxs by
service negotater of he dealfe 10 Gaosimi secudary data
aad the service nepotiator then Frrpand the: coafiguratjon to
scommodate the sddilood Renctica.

Mesage,
Al axy given time dezing tuilic chaane) operatio. onty ooe
of the service mbliscions is sctive snd tie tookils gaoo
perfomg the processing msochited with et subfunetios.
Por example. whet the mobile station first beglas commy-

Mwuwhmmm:mhum & pication oo the taffic channe], e norma)l tervice whiupe

2 dga raie or 1 of data faess, bt becsuss of Jogiics or
dhu(mtmmumqnheddmmm»
Tppa U4 dal Mt beceacs vraccrably Mgk In @
cxanplwy embodinct. the mobile Kxion My riceive

dring
aaffic chanec! opcratien. In addidon If is exvisloned ayis the
cese of cxffic channed coamectios [aitistion hal st any point

Inforraation frows the base saties Indicative of the qaality 49 in the wrvice segodarion SMTS rogost 1 mpoucm

of reeeiven traflle fruses. [f te guality lavel beeoyses too
low tes h may bo sccessary for the mabile anive 0

sagts ey be exchanged aad sarvice aegotiation conduced
(» accopdince with e exchasged capabiliny Loformatlon.
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The robile siatjon trapamity serviee Fequest mesiages od
sorvice response menages (hat accrpt of rejeet 2 reguesiod
sexvice coafiguratioo or suggest 8> alterastive servics cos-
Bguration. The base stzuioa transmits requost aad responss
roeszages thal reject OF suggen &9 alermative eervicr con-
figoaion. If te base stmlos acespts & requested service

it Tanimits a conncet pessage, which lndi-

cates Ow acveptance of the requestad service coafigmtion

and spocifies an action time st which the agroed upon servics
wil] ooz,

Refesriag o FIO. 4, he sarvice negotistico procedure for
the meblle station is Diurated. Tp B oormal sarviss
mbfysction block 79, Do mcbile siatios may recdve 2
Tequest moessage from the bass wiation o may feesive &
reguest rom the uses for & sew sarvios coaftguration, I (he
roobide station receives a request for » pew scrvics configy
mtioa fam o ysx, the mobdlc statica seads & savico
request Indlcative of the dexirad wew sesvice coo-
fpuratcs o the base satdon and coicn te wakisg for
wKvics sespopse mesage subfuneton tiock 71,

When the mobile stadicn recelves 3 wavice roquen
message. b mxy o3 previoudy stated accept or reject the
raquasied servics of il may suggent ap Alicrsative service, If
the mobile satlon accepts the reguestsd service

» message soceping the proposed

N

5,638,412

14

' vics coafigurntica of & may recelve a connest mesage. I

Teecives 3 cOURSS) musiage It sotess the waiting Tor service
scion time sublinction block 74 md wadts uetl] the action

thoe to chasge to the MW ngreed vpon scrvics codfiguration.

3 I it receives & service respossc Mcsags sciectiag a pro-

posed service conlpmation, (hea it retnres (o pormal service
subfinction biock 78, Also If il receives B retponse meskago
propoding b uoacceptabla service coofiguration, B may

the propesed savice confgaration, fn which case &

10 5ebds a sarvice migest mesags rejecting the proposed

service configuration aad returos W0 pormal service sotding-
tUop block 7. I it reerives 2 service response message
oposing da adermaive service configaration, the mobla
sution may aleo trananlt & sovics ceqoest mesags propos-

the waltiog for service mesagn bfnaction hiock
73, Landy. the moblis sidon may roceive s servics sespoose
Eeiitge proposing & suxvice configertion, In
which case o moblls wil) sead a srvice cequest

szvies coafipation and
entey wadiing for service cosmec message sublmction block
"

o the mobile astioa fs {n waltiag for servics cosaec
messago sublunctio block 78, e & sarvics coafigursiion

coafiguration, egreement bas beea tesched and oll @t remains 13 10 receive
roquested coafigaratico and coters e walting for commext  fifarmaetion cpon whea e In service configaration

Ryvice confipuration, the oo may stjeet the  sequests from the peronad sation and seads sTviow C08-
groposed service configunitics. weinatiog scrvice negotls- 43 Aguation requests bo the perscaal station,
-ugfnmmmmhmﬂodﬂ. 2 Waitlag fee’ Servics Request Message Subluactiote-

roquest mevsags subluactios block T8, xad reeclves.s s action tioe sssociated with & pew wrvice

ooofigarstion.
vice fequasl messzgs requestisg s sceeplable & & Welteg for Serviee Coonect Complction Messago-
coafigunatios, twia the moblle atod Txammits » arvics  Whik Gls sublunction Is active, e baso sazion weis 1o
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15
mry geceive & torvice mguest mesige or may oted w
request » oew service configuration, I the base ctatfon oceds
£0 roquest § oew Krvice confipaation, I tantmits & sesvice
vequest rassage proposing & cow configucation rad ol
e waltag for tervice retpoate messge wbfunction bisck
103, f it recelves a seTvicR [oquest roeoags proposdog an
screpiable configuraton. if GnuRin A scrvics conacc mee
sagz Indicative of scocplance of the proposcd service coo-

fguration #2d ipciodiag as sctios tme message ladicative

of the time 2t which the change to the new Kcrvice confige-
ration will be madc sod caters the walting for service acdod
Ume sabfuoctios block 384, Uf the base sixion reccives 2
L wevioy request mestage proposing & naccepiatile wivics
conflgertion, it may sead § mrvice reipocsc RIS
rejesting the proposed service configuraion end reaalo Iy
e parmal servios subfoaction 108 or de bate sation may

seod 8 service respomse mesiage propoting 4y allermatve

scrvies configuration and catér waltiag far eervice requent
ocssige soblunction block JOR

Y the tase station is in waltng for service request
meuage subfusctioq biock 168, it mury retive » sarvice

request message (ndicating soceptancs of 3 propused scrvics
60 Of proposieg 10 :

conflgarstioa of
onafiguretion. in which cass the base vlation sends & scrvico
conocst message {ncluding o servies sctios tms d eatery
ihe waiting for servine action thoe sublusriion block 14 I
he base statlon receives & service EqER MISSIALS PROPOP-
[y & wrvice roofigenation, & may who soad 8 sovics
fespoase mersage proposicg & alleraalive service coafigy-
rsdion. I the base staticn receives & scrvico request message
rejrcting the propused servics coafiguntion, teo servic
eegotstion s \eminated and the bass sidioo coters harreal
service subfunction 100, Also [ Gae baso siatice recedves a
servies requen messags proposing ea woacoepuable
coafigunton, i may sead 8 servie PG mosKagn
rcjectdsg Gro propoted ooaliguration, teminatiog service
scyotlation aad eatcr pormeal service citfusctun block 100,

Ir the buse sutos Us kb waliog for respunse mesiage
ssbfusction block 1L it may receive @ savice roipones
mevsage accepting or reiecting & propased service coafigy-
cation o7 peopoxing an alternative servios conkgtradon. If it
ceceives 3 dervice foiposss message rejectng & proposed
service coafi puration then sareice cgotiaton s aminated
£pd & renps o Local sesvios subfusciion block 108, I the
base tiatiod receives B SErvics reSpONSD moss<ge propasing

patog service segutlation .
wbfunction block 100 or it may scod a4 KIvio FegRESt
messge proposing An ahcrasdve configuntion and ranaln
ls waiting for sarvice respoast metsage subfiznction block
102. If the base staLion recedvel 8 séTvice FeEponIn MOLRge

accepting & proposed service ' G]ITIIMII
mmmwmmm sends a
serviee coanecs message including sn serion time and esiery
\he walling for srvice sctios Usms srb fwoction block 14
X the bese staton b io walting for service setios time
block 104 5 walts uotil s sctioa vme amives azd o usts
the oew service configwation 804 epit1s the walllng for
seTvice roszoel runpiction massge sobfuithin 106, Upoa
receiviog service coancet actiags 166 the boae
ARON Chatys DOnaAl service subfusctico block 100,
‘e pecvious description of the prafaurad cmbodiments &
prwided 10 caatle any porsos skilled is the o to made or
usc the preszot ivemiod. The vorious modificaioas (o tbess
embodinents wil) be seadily sppenciit to teoso skflled in (e

]

alicg servics configuratios, tks steps
gencrating « request dcatve of » regucrizd
service confipueation of caid first

wanmitag sald request locssage;
recciviag said request message & sald secopd comanigh-
cation devico;

3 The method of elairp 1 whesela 5214 respoase message
is indicative of scceplance, rejecton or suggesting 4 ltere
cealigumtion.

« pavvo scrvies

LY

3 The method of calm 1, wharéin sald servioe configu.
o provides & foreand tink mabiplex optica.
4, The method of claim &, wherelo said scrvice configu-
e a reverse Jink multiplex optios.
5. Tbe mecthod of clakm ], whereln suid servies configo-
ation provides farward Uak transnedscioo mics,
& The wethod of claim 1, wherels mid eervice coafipe-
rstics provides revero Lok canwalssion rates,
7.'The method of clalm 1. wherein sald sexvice confign-

3 ration provides a service

]

opton,
$.The eecthod of clair |, whereln sald response mcitage
{s rapsmitted withds & chanael sxsiguinent message.
¥, The methad of clatm 8, whereln the [deatlty of ssid
wraffc channed Is provided in sald channe) assignment ey

oy

10 The mothod of ciabm 1, wherels said fedl communs-
exyoa device {3 8 moblle station eod sald request message s
oaosmiliod over an socess changel

11 The methad of deim 1, wheeeln €ald st communi-

« cxtioo devics fu & buse station wad sald request mewsage fs

traasmitied owcy & pagleg chanasl

12. T meshod of calm 1. whemis sald scoond commu-
slcrtion davice Is & mobils station asd sald respocie mues.
sago it rapEmimed over a3 access channdl,

13. The meshod of claim ), whereln sald exco0d commu-
tlestion devico b 4 base uation and said responae message

an. and the geocric princiglss defined hesels may be By plicd |t eransmined over 3 pagieg chaneel
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J4. The method of clalm ). whesels said first comanal- 17. The systam of claim 16, whernin nid sorviee o
calive deviee 4 & rooblls stution and sid request message b poation provides a forwasd link sdtiples. aption.
trapsmitiod over in scoess chanae) and wherdla mld s2copd 18, The syaicm of clabm 16, wherela sald savice coo-
conmamiemion dovico Is » base spion sd sid regponie fgmatio provides & revens Lk sukiplex optice.

message by mansmined over & paglag chagnel. 319 Tha cystem of claim 16, whereln' sadd servies coo-

catioo devies {5 ¢ base sation &nd sald reqocst tepuge i
Cassminied over 8 puging chazacl 4ad wherria sl wood | S The fyetem of claim 16. wbeseln sald scrvice coo-
communication devics is 8 toblle station end sald respoban S0 provides ryvene Hak russaistion nics,
rcssage is traasmiced over &b access chamnet w 3L The sysem of cidm 16, wherela 184 service coo-
16 12 a wireless conuoualcation syswem I which a fit  ig37ation provides & scvice optioe.
communication device originates » communicstion wrvice 2. The systzm of clalin 16, wheretn tad respoose mes-
with a seoood comugunication device, 8 fyviem for oogede  SAgS 13 Tansmitiod within & chaonel axignit mevsage.
aing service coxfguratoo. mogyising 13, The system of claim 23, whartln the ettty of ald
sarvice FeQuest gepermior meas for geocrating & request 15 B chand [d provided L sid el arsigement mes-
meyage ipdicative of & scrvice coofigurados of @ MBS .
a2t of first comumaplontion device ser- 21, The: gystezs of claim 16, whereln said st comoml-
vico coafiguracions s 5a0é firn communication devicr: . cation devien i3 » mobile station 4od s2id reqoest mexage &
transmittes meags for ansmiting sefd coquest mespage; _ TRSHDIECS over ax sctoss channel.
«dwmhﬁv&mmmm,,” 73, The sysem of daim 16, whercd sald frst comamn
1aid second camminication dovice; mmhnmﬂ:ﬂ:ﬁdﬂmm‘mh
servics conral Tor deterraial A TIRETiRed oves &
mmgbmﬁkwégﬁm 4. The rystem of chalm 16, whatin g second oo
mmbmm“m“mmuluﬂbMMnﬂm
. andmnmmm
servies for . 7). The syt of chaim 16, i ocoad con-
me%ﬂﬁmw mazlenion devie b6 & bax stadon sad ald semposss
accond trebsmier 1oes3s 10 lruimiting A TpRo Mg e e P e G
* reRpoots esugs B over 3 cramon chay . extion Oovice Ls & raobls stajos aad sald request Retsage s
| nel x00 whirio said comemon chaxne) Is provided for traasiiing over a access chasted and whercko sid secoed
gemral meuagisg savics Lawen conmumiado vormmnnication dovice 1 o base station aad stid retposie
devices of sud wirelcts commmnicstion synem, ad OGS s imanbiicd over 8 paging claunel
tlso whertlo If sakd response. memiags sujects sald 3 39 The system of claim 16, wherels sald Sl commund-
| requented wrrvice coafignradon sald fyniem conwoeral-  Gakaa dovios b & bese statloa and rald requet mesngs s
| cating senice segotation memages over a trafle  PRRFEliRd ower o paging chammel and wherels sald scond
cimnc). mld ouffe chastel belpg o cumcuricstions  comznonication device is 8 mobils station and mid response
chasne] alocated for eoaducting compuomicstions  Restage i ouraaitted over &9 socess chasoel,
between said B comtsudessions deviee and fald @
second compuicaons S, T
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