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channel. To avoid conflicts arising fyomseveral users 15 transmtting
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BACKGROUND

In wireless communication systems several users may share a common

communication channel. To avoid conflicts arising from several users
15 transmitting information over the communication channel at the same time,

some allocation of the available channel capacity to the users is required.

Allocation of user access to the communication channel is achieved by various

forms of multiple access protocols. One form of protocol is code division

multiple access (“CDMA”) and another form of protocol is time division multiple
20 access (“TDMA”).

In CDMA systems each user uniquely encodes its communication signal
into a transmission signal in order to separate its signal from those of other
users. The encoding of the message signal spreads its spectrum so that the

25 bandwidth of the encoded transmission signal is much greater than the original
bandwidth of the message signal. For this reason CDMA systems are also
referred to as “spread spectrum” systems. In TDMA systems each user
transmits its communication signal in a uniquely assigned time slot. The time
slots do not overlap so that each user's signal is separated from those of other

30 users.

HDR data transmission is a technology that can provide data

transmission in a standard CDMA voice communication channel. HDR can be



2 used to enhance data capabilities in existing COVA networks or in
stand- al one data networks. For exanple, HDR can provide data transm ssion
rates of wappnsssusrately 2.4 mllion bits per second ("Mp®Or/useE/siv3exi sting
CDMA networ ks, sone nunber of channels are changed fromvoice to data. HDR
5 uses a conbination of CDVA and TDVA to share each comuni cati on channel
anong several users. However, HDR assigns tine slots on an as-needed basis
rather than on a fixed basis as with ZDVA. Figure 1 illustrates an exanple
of comuni cation channels used for 10 transmtting data using HDRin a
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TI A El A-232-E.) The conmuni cati on channel includes forward data channel

116, which 25 e ry| e . Jsdli | l.gure 1 by
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112 over a communication” channel” provided by’ radic frequency signal
15 propagation between mobile unit antenna 110 connected to mobile unit 102 and
base station antenna 114 connected to base station 112. Mobile unit 102 may
optionally be connected to a computer, such as a personal computer (“PC"), for
example, PC 104. PC 104 can be connected to mobile unit 102 by data link
106, which can be a serial cable connected to an RS-232 port, for example.
20 (RS-232 refers to Recommended Standard-232, a standard for serial
transmission between computers and peripheral devices, now officially referred

to as TIA/EIA-232-E.)

The communication channel includes forward data channel 116, which

25 can be used for carrying user data, indicated in Figure 1 by an arrow which
points in the forward direction from base station 112 to mobile unit 102. The
communication channel also includes forward control channel 118, which can

be used for carrying signaling information and power control information,
indicated in Figure 1 by an arrow which also points in the forward direction. The

30 communication channel further includes reverse data channel 120, which can
be used for carrying user data, indicated in Figure 1 by an arrow which points in

the reverse direction from mobile unit 102 to base station 112. The

communication channel also includes reverse control channel 122, which can



communi cati on channel also includes reverse control channel 122, which can
WO 03/ 036848 PCT/ US02/ 33933 3 be used for carrying signaling information
and powerwoonwseshs i nformation, indicated in Figure 1 by a&aTarsonssshi ch

al so points in the reverse direction. HDR data rates can vary dependi ng on
certain factors. For exanple, 5 HDR data rates can vary depending on the

di stance fromthe nobile unit, i.e. the HDR nodem to the base station
HDR data rates can also vary fromtine slot to tinme slot, for exanple,
dependi ng on the instantaneous signal quality, generally neasured as
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for transm ssion than other data in order, for exanple, to maintain

orderly fitachmisahsaeefigatiansfoptheddPR @infterace.30 vari ous pr ot ocol s exi st
for controlling the data rate on a data link, also referred to as "fl ow
control". As an illustration, flow control can be provided

15 When a high data rate modem such as HDR modem 102 is coupled to

PC 104 through data link 106, such as an RS-232 port, for example, which has
a lower data rate, a “bottleneck” problem arises. In the HDR modem, with data
coming into the data buffer at the HDR data rate of approximately 2.4 Mbps and
leaving the data buffer at the RS-232 data rate of approximately 115 thousand

20 bits per second (“Kbps”), it is possible for data to “overflow” the buffer, i.e. data
is lost. The bottleneck problem can be partially solved by providing a larger
data buffer, but at differing data rates it is possible for data to overflow the buffer
and be lost regardless of the data buffer size. Another problem which arises is
that occasionally in wireless systems, data needs to be retransmitted, due, for

25 example, to the varying signal quality of the communication channel which can
be caused by noise or interference. In general, the retransmit data is given a
higher priority for transmission than other data in order, for example, to maintain
orderly filling and emptying of data buffers.

30 Various protocols exist for controlling the data rate on a data link, also
referred to as “flow control”. As an illustration, flow control can be provided
between a modem and a PC in hardware such as an RS-232 data link, for

example, by providing a separate control link, one for the modem and one for



between a nodem and a PC in hardware such as an RS-232 data |ink, for
exanpl e, by providing a separate control |ink, one for the nodem and one
for WO 03w03884@&4$CT/ US02/ 33933 4 the PC, so that each cacTatsaz/s3sand st op
data flow fromthe other. Thus, for exanple, if the data buffer in the
nodem starts to fill up, the nodemcan stop data flow fromthe PC until

t he nodem can "catch up" by processing data out of its buffer. Flow
control can also be provided, for exagiple, between a nodem5 and a PC in
software, such as an Xon/ Xoff protocol, by including special control

characters,, . ch C S [ C be i a t &gl e
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15 are sensitive to the requirements for re-transmitting data in wireless systems, in
general, or the requirements for transmission of retransmit and other priority
data in HDR technology, in particular. Thus, even though HDR technology
provides separate data and control channels and a separate data request
channel (“DRC"), application of existing flow control protocols in HDR typically
20 creates problems with transmission of retransmit and other priority data. For
example, existing flow control protocols can stop data transmission for too long
so that retransmit or priority data is either lost or needs to be retransmitted
unnecessarily. According to the 1S-856 technical standard for HDR modems,
the DRC channel is used to specify only the null data rate or the maximum data
25 rate that the instantaneous signal quality of the communication channel can
support. The DRC channel, thus, cannot be used to specify any optional data
rates, such as a data rate compatible with a particular modem buffer and

modem processing speed.

30 Thus, there is a need in the art for flow control in HDR data transmission
in wireless communication systems. Moreover, there is a need in the art for
adjusting the data rate of HDR data links in wireless communication systems

without interfering with transmission of retransmit and other priority data.



30 Thus, there is a need in the art for flow control in HDR data

transm ssion in wreless comuni cation systens. Myreover, there is a need
in the arwofen3esaglj usting the data rate of HDR data |inks pom/usioz/adess
comuni cation systens wthout interfering with transm ssion of retransmt
and other priority data. WD 03/036848 PCT/ US02/ 33933 5 SUMVARY

Enbodi nents di scl osed herein address the above stated needs by 5 providing
flow control in HDR data transm ssion5in w rel ess conmuni cati on systens.
Mor eover, an enbodi ment adjusts the data rate of HDR data links in

Wi rel ess conmmuni cation systens without interfering with transm ssion of
retransmt and other priority data. 10 In one aspect of the invention,
communi cati on between a mobile unit SWMMARNase station is performed at a
data transfer rate selected from for exanple, a finite set of HDR data
transfer rates. Meanwhile, the nobile unit continually conputes a noving
average of the gahiodiimdine &lisdl@é&d hdréin edarddse thé hebdVRDistRed URbdds Byput es
the noving average of the data transfer rates over a pre 15 determ ned
number &f EPWidingeflewoeentrofhia HBIR |data dransanissionsine wirgless gomsupieationbl e
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bei ng recewirtesy wonmmanization ssgstens Witous upmerfédmy ewitat ransinissiem ofoe
selected froma finite set of HDR data transfer rates. 20 In order to

mai nt ai n t FRAARIMIEGNE PERQIRIIBRY gAta. dat a transfer rate within a specified
range, the nobile unit transmts nmaxi numdata rate requests or null data
requests to the base station. The maxi mum data rates requested by the

nmobi | elQni t ar e lrqoalaspecioof thevrverttioancomenwsugatimnt détiveedat mobie enit2mdBRI EF
DESCRI PTI ON ,OF THE,. DRAW N 3 Fi ﬁé{e

exanpl e of aRARAFIAIGR iSHhe a dég%ﬁa%g%r ?gtgr%ﬁ‘g%a?énl?}gggg@%h&gﬁﬁg in
a CDVA Wi r ghRsset of HDR data transfer rates. Meanwhile, the mobile unit continually
computes a moving average of the data transfer rates. For example, the mobile
unit computes the moving average of the data transfer rates over a pre-
15 determined number of HDR time slots. The mobile unit also ascertains a
supportable data rate for receiving data. For example, the supportable data
rate is ascertained by measuring the signal quality of the communications
channel being received from the base station. The supportable data rate can

be selected from a finite set of HDR data transfer rates.

20
In order to maintain the moving average of the data transfer rate within a
specified range, the mobile unit transmits maximum data rate requests or null
data requests to the base station. The maximum data rates requested by the
mobile unit are equal to or lower than the supportable data rate.
25

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram illustrating an example of communication
channels used for transmitting data using HDR in a CDMA wireless
30 communication system.

Figure 2 is a block diagram illustrating an exemplary HDR modem used

for controlling data rate in an exemplary wireless communication system in



30 comuni cation system Figure 2 is a block diagramillustrating an
exenpl ary HDR nodem used for controlling data rate in an exenplary

Wi rel ess wormsdseat i on systemin WO 03/ 036848 PCT/ US02/ 33983/US62/33960r dance
wi th one enbodi nent of the present invention. Figures 3A, 3B, and 3C are
graphs of data rate plotted against tine illustrating three distinct
exanpl es of controlling data rate using an HDR nodem 5 in an exenplary

Wi rel ess conmmuni cation systemin accoédance with different enbodi nents of
the present invention. Figure 4 is a flowchart illustrating the steps for

control i ngcdaidantaith dhéemMobfh8stoftRETHEY SR iAVIMtiBKSt em i n _accor dance
with one emgodl mgnt of th ee 10 present i nvenﬁon\@?BETAl LED DESCRI PTI ON The
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system The foll éﬂfdrﬁﬁ %Bl ﬁtnfjoﬁ& gt gfar@ tgiaF"i‘ dJaie,p 'n% Mai ni ng
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w Il recognize that the present invention my i npl emented in a nmanner
di ffereht in@&m empl@@ewltﬁl%%ﬂ p9ml§u@@tmsystetrhm geegrdanceppith eiffarent

Mor eover, %%b%‘%ﬁ‘ﬁ?ﬂ cﬁfr{ﬁefypgiér{t oy qﬁ%ﬁl | s of the invention are not
or

dlscussed I'n scure e invention. The specific details not
described in the present application are within the know edge of a person
of ordinary skill in the art. The drawings in the present application and

thei r acconpanyfigyradt s a daw charyilusirating By aleps dpt eerteelling data Eate "é)@arrpl e
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t he i nvention use the pr resent 1nvention are not
speci f 1@al pyestad imvieplidni n t he present application and are not specifically
Il lustrated by the present drawings. The word "exenplary" is used
exclusively herein to nean "serving as an exanple, 30 instance, or

illustration.” Any enbodi nent pETAILEPDESCRIPTION exenplary” is not

necessarily to be construed as preferred or advantageous over other
The presently disclosed embodiments are directed to method and
15 apparatus for controlling data rate on a forward channel in a wireless
communication system. The following description contains specific information
pertaining to the implementation of the present invention. One skilled in the art
will recognize that the present invention may be implemented in a manner
different from that specifically discussed in the present application. Moreover,
20 some of the specific details of the invention are not discussed in order not to
obscure the invention. The specific details not described in the present

application are within the knowledge of a person of ordinary skill in the art.

The drawings in the present application and their accompanying detailed

25 description are directed to merely example embodiments of the invention. To
maintain brevity, other embodiments of the invention which use the principles of

the present invention are not specifically described in the present application

and are not specifically illustrated by the present drawings. The word
“‘exemplary” is used exclusively herein to mean “serving as an example,

30 instance, or illustration.” Any embodiment described herein as “exemplary” is
not necessarily to be construed as preferred or advantageous over other

embodiments.



enbodi nrents. WO 03/036848 PCT/ US02/33933 7 Referring now to Figure 2, sone
of the features and conponents of an exenplary HDR nodem used for

control | iwgodasae4s ate i n an exenplary CDVMA W rel ess commeirasn?/sae3zsyst em

I n accordance with one enbodinent are illustrated. Figure 2 shows

exenpl ary system 200 including a nobile unit such 5 as HDR nodem 202,
connected to personal conputer ("PC') 204 via connection 206 which nmay

i nclude, for exanple, an ethernet intgrface to a |ocal area network
("LAN") connect ed to HDR nodem 202, a universal serial bus ("USB")

| nterface connegldsghinonds ( @g@@g%me e FaaturEQ B! mBBIBHY of & 4

i nternati onal assom a interface to or a
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a base stati.on (not shown .n 2) over ,wireless conmun ti on channel
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CDMA wi rel ess conmunicati on system Thus; HDR nmodem 202 1s included in 15
a CDMA ZTomasniHDRRi modsayet 2n2, Teanngetest 40 |persariabl e@mputaI:DK/lPQ:”c)rraﬂﬁu v ion

systens, and_in r the ge [ e e at i of r ead
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refer ence in resen reover,
entitled ' S;eaalecrammdomédted té an meaqidmgHBmmUea&mwehmumcates avntﬂDI\/A

Cel l ul ar Tel ephone Systenm' and as ne to the assignee of the prese
i nventi on, alegiq 8%@% &W%cﬁhﬁl"‘@b"‘r f %)t%vqfl\}""é‘f)'faé%lcﬁ nuniggfiam, cRgpee ng

and techni QHGSthL g@\eaﬁfeﬂhﬁ W&ﬂﬁﬁ@ﬁlc‘é%ﬁtdﬂéﬁheww&yncﬁé'f&? e%ﬁﬂf’l%, The

disclosure in that patent, 1.e. US. patent 5,103,459, is also hereby

ful ly i ncoradioafreguéncyr dfaeseigsion rbeiwebe baesmﬂtand receive antennas in a
CDMA wireless communication system. Thus, HDR modem 202 is included in

15 a CDMA communication system.

The general principles of CDMA communication systems, and in
particular the general principles for generation of spread spectrum signals for
transmission over a communication channel is described in U.S. patent

20 4,901,307 entitled “Spread Spectrum Multiple Access Communication System
Using Satellite or Terrestrial Repeaters” and assigned to the assignee of the
present invention. The disclosure in that patent, i.e. U.S. patent 4,901,307, is
hereby fully incorporated by reference into the present application. Moreover,
U.S. patent 5,103,459 entitled “System and Method for Generating Signal

25 Waveforms in a CDMA Cellular Telephone System” and assigned to the
assignee of the present invention, discloses principles related to PN spreading,
Walsh covering, and techniques to generate CDMA spread spectrum
communication signals. The disclosure in that patent, i.e. U.S. patent
5,103,459, is also hereby fully incorporated by reference into the present

30 application. Further, the present invention utilizes time multiplexing of data and
various principles related to “high data rate” communication systems, and the
present invention can be used in “high data rate” communication systems, such

as that disclosed in U.S. patent application entitied “Method and Apparatus for



30 application. Further, the present invention utilizes tinme nmultiplexing
of data and various principles related to "high data rate" conmunication
syst ens, WOWM3DbmB48 present invention can be used in "high eatrasoasmis

commruni cation systens, such as that disclosed in U S. patent application
entitled "Method and Apparatus for WO 03/036848 PCT/US02/33933 8 High Rate
Packet Data Transm ssion" Serial No. 08/ 963,386 filed on Novenber 3, 1997,
and assigned to the assignee of the pgesent invention. The disclosure in
that patent application is also hereby fully incorporated by reference into
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dat a digectigurb rfpresgathb aﬂrawrtfe%weeﬁqﬁaameg%;&ﬁ 2t frﬂincé’t@“th\é" difectionl &Rl
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t han usi ngirdmmatiks filew. each byte of data transfer. Buffer 224 is
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Air interface module 220 is configured to communicate with a base
station over wireless communication channel 210. For example, air interface
15 module 220 can be an HDR CDMA modem which communicates with a base
station (not shown in Figure 2) of the CDMA wireless communication system.
For example, air interface module 220 can communicate with a base station for
purposes 6f downloading data from the Internet to be fed to PC 204 for use by a
computer user.
20
DMA module 222 is configured to transfer data from air interface module
220 to buffer 224. For example, DMA module 222 can include specialized
circuitry or a dedicated microprocessor that transfers data directly from air
interface module 220 to buffer 224 with minimal interaction required of CPU
25 226, in order to transfer data more quickly than using CPU 226 for each byte of
data transfer. Buffer 224 is configured to receive data from DMA module 222
and store it for further processing by CPU 226. For example, buffer 224 can be

a random access memory (“RAM”).

30



and store it for further processing by CPU 226. For exanple, buffer 224 can
be a random access nenory ("RAM'). 30 WO 03/036848 PCT/ US02/ 33933 9 CPU
226 is cowbiogwsasds t o recei ve data from buffer 224 and to pcoaisde3ibe data
to network interface 228. In addition, CPU 226 nedi ates orderly

communi cation anong all the nodul es of HDR nobdem 202 shown in Figure 2.
Typically, CPU 226 processes the data in buffer 224 in conplete bl ocks of
data. 5 Thus, if there is a problemi% the transm ssion of data, which can
be detected, for exanple, using error correction codes such as cyclic
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depends on several factors, for exanp Broces& ng speed of CPU 226;

t he anmpunt dgfa wilt he Garested frbemertﬁgcqreplﬁ% logkopf datadhgfareathejentiiei bed
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M ngf{ér%ﬁl'aﬂtyathﬁﬁ &héﬁé@ta .ﬁq#eéﬁ td fAchBfRs cbhﬁmet.rﬁd e éritire DiddNes

no data wll be transmtted, he maxi num data rate

that the i databefoneposessiggao f@aadataytraiﬁsfeh@cauﬁmah oaderbnmenaahel can
support, also referred to as "supportable data rate". According to one
15 Orderly data transfer requires that buffer 224 not overflow. This requires
that over an extended period of time buffer 224 be filled no faster than it is
emptied. The rate at which buffer 224 can be emptied depends on several
factors, for example, the processing speed of CPU 226; the amount of data
errors requiring re-transmission of data as described above, which is dependent
20  on varying signal quality of the communication channel; and the speed of
network interface 228. The intractability of these factors necessitates controlling

the data transfer rate of air interface module 220 when data is being received.

According to the IS-856 technical standard for the HDR modem air

25 interface, air interface module 220 can send a data rate request in each time
slot for either the null data rate, i.e. no data will be transmitted, or the maximum

data rate that the instantaneous signal quality of the communication channel

can support, also referred to as “supportable data rate’. According to one
embodiment, CPU 226 and air interface module 220 are configured to

30 intersperse null data requests, i.e. a data rate request for a null data rate, with
maximum data requests, i.e. a data rate request for the maximum data rate that

the instantaneous signal quality of the communication channel can support. By

interspersing null data requests with maximum data requests the average data



enbodi ment, CPU 226 and air interface nodule 220 are configured to 30

I ntersperse null data requests, i.e. a data rate request for a null data
rate, w tWoO ogm3dsmtim data requests, i.e. a data rate requePCTusn2/83983 naxi num
data rate that the instantaneous signal quality of the conmmunication
channel can support. By interspersing null data requests wth maxi num data
requests the average data WO 03/ 036848 PCT/ US02/ 33933 10 rate over several
time slots of the data transfer ratedo0for each of the tinme slots can be
controlled to conformto the rate at which buffer 224 can be enptied. In
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Thus, Figure 2 illustrates some of the features and conponents of an
exerrpl ary HDR nodem used for controlling 15 data rate in an exenplary

CDIVA
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shows data rate axis 3071 ed against tinme axis 300 shows 25
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15 data rate in an exemplary CDMA wireless communication system in accordance

with one embodiment.

Figures 3A, 3B, and 3C illustrate three distinct examples of controlling

data rate using an HDR modem in an exemplary wireless communication

20 system in accordance with different embodiments. Referring now to Figure 3A,
an example is illustrated of controlling data rate using an HDR modem in an
exemplary CDMA wireless communication system in accordance with one
embodiment. Figure 3A shows graph 300 having data rate axis 301. Graph

300 shows data rate axis 301 plotted against time axis 302. Graph 300 shows

25 an illustrative example of the instantaneous maximum data rate of a
communication channel, such as forward data channel 116 shown in Figure 1,
which varies with time according to instantaneous maximum data rate curve

304. The instantaneous maximum data rate of a communication channel is
directly proportional to the instantaneous signal quality of the communication

30 channel. Signal quality can be measured as the signal to noise ratio of the
communication channel, for example, which can be expressed in decibels. The
higher the instantaneous signal quality, the higher the maximum data rate that

the instantaneous signal quality of the communication channel can support.



which varies with tinme according to instantaneous nmaxi rum data rate curve
304. The instantaneous maxi rum data rate of a comruni cation channel is

di rect |y woapmsdsuonal to the instantaneous signal quality poff/tSez33933
comuni cation 30 channel. Signal quality can be neasured as the signal to
noi se ratio of the communication channel, for exanple, which can be
expressed in decibels. The higher the instantaneous signal quality, the
hi gher the nmaxi num data rate that tHheé instantaneous signal quality of the
comuni cati on channel can support. WO 03/036848 PCT/US02/33933 11 In the
Il lustrative exanple shown in graph 300, time axis 302 is divided into 8
time slots, tine slot 311 through tinme slot 318, nunbered consecutively 1
through 8 in Fi tyuttm Blastratine sxam@le dhOBR in igrepls 1360, tifrer axiga3(2 s, divided
approximately 1.6 mlliseconds br evi ted ration
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of the CcOmpOLRABI AN FGFaNSA. camhéuamtard IHBR tRPosibebic? Erdmpleat @ 306,
is shown in Figure 3A as horizontal steps correspondlng to the data rate
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maxi mum HDBofhhghicgtich eariiebecan isupp@hyn e. s‘hppUﬁQBlet @athlrateT806, s shbliy idat a
rate of approximately 38 Kbps seen in gure 3A, sup ortable data rate

306 must bEIQuEe $A ﬁamqﬂﬁ@maﬁﬁmpéo%rewﬂmﬁoafa@apatatratetaws ofglata raieot her
words, suppoitapl e Hgﬁc?rtétﬁéﬁa?é)%tér%% é%hQ%rﬁﬁbate'r@@%%BEéﬁ%%b@&é} ¢t he

data rate curve 30 ecause supportable cannot excee
capaci 1y ofatebeammlmgltoaiﬂweohlDRlawB‘hcalem:,ificashiopsxor Fabkzanipten thet @atd06 in

h 300 v f t lot, to t hown 3A 20 B
way of pac@%éﬁ%agéﬁé“cv@h%enén? trermar B DB RateC Bte A ARRIPRMAR Y 28 HOR
modem ai r MBS (R4 niifituiPfRIDRIGANCate R HD )@r’#a?elxe PK Pgueﬁé SR¥ATin the

data request channel in each tinme slot for either t data rate, i.e.
no data whigurbe3Ar asuprorteble datat reten@@bnmusiabe lesse thamtinstastaneous

I nst ant aneQus . Si al it t a n
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be below instantaneous maximum data rate curve 304 because supportable
data rate 306 cannot exceed the capacity of the communication channel. Thus,
supportable data rate 306 in graph 300 varies from time slot to time slot as

shown in Figure 3A.

20 By way of background, according to the 1S-856 technical standard for the
HDR modem air interface, the HDR modem can send a data rate request over
the data request channel in each time slot for either the null data rate, i.e. no
data will be transmitted, or the maximum data rate that the instantaneous signal
quality of the communication channel can support, i.e. the supportable data

25 rate. In normal or conventional operation of the HDR modem, the HDR modem
would send requests for the supportable data rate, i.e. maximum data rate
requests.. Thus, the data rate requested would be the maximum data rate that
the communication channel can support, so that if there are any problems with
the HDR modem processor, DMA, or buffer, data could potentially be lost.

30

Figure 3A shows one example of interspersing null data requests with
maximum data requests to control the average data transfer rate in order to

accommodate the processor, DMA, or buffer. In the example of Figure 3A,



25 rate. In normal or conventional operation of the HDR nodem the HDR
nodem woul d send requests for the supportable data rate, i.e. maxi num data
rate reqgweIBM36848Thus, the data rate requested woul d be treTrEsn2/sa983 dat a
rate that the comunication channel can support, so that if there are any
problens with the HDR nodem processor, DVA, or buffer, data could
potentially be lost. 30 Figure 3A shows one exanple of interspersing null
data requests with maximum data requ@sts to control the average data
transfer rate in order to accomobdate the processor, DVA, or buffer. In
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used to dodsta renneatsrmhenwselsThuaemttbemaqwée showin in frigurg de sgpportable
data rate 306 is above the specific value required to maintain the moving

15 average data rate within the example’'s specified range in time slots 313 and
317.

The technique illustrated in Figure 3A is very efficient in that data is

transmitted in the best time slots for each particular user, so that even though

20 the HDR modem maintains its own data rate below that which it can
accommodate, the fewest number of time slots, which are a shared system
resource, is used to do so. In other words, the technique shown in Figure 3A
allows other users in the same system to use more of the remaining time slots,

such as time slot 315, for example, where although supportable data rate 306 is

25 low in time slot 315 for the user of Figure 3A, supportable data rate 306 may be
higher in time slot 315 for other users of the same communication channel. In
addition, the technique shown in Figure 3A of periodically sending maximum

data requests avoids problems with priority data described above, by not
shutting down the forward data channel for any extended period of time. Thus,

30 Figure 3A illustrates one technique for controlling data rate using an HDR

modem in accordance with one embodiment.

Referring now to Figure 3B, another example is illustrated of controlling



all ows other users in the same systemto use nore of the remaining tine
slots, such as tine slot 315, for exanple, where although supportabl e data
rate 306 we 03/63dsegv i n tine slot 315 for the user of Fi gur@C3ASOEsRIpDrt abl e
data rate 306 nay be higher in tine slot 315 for other users of the sane
communi cation channel. In addition, the technique shown in Figure 3A of
periodically sending maxi num data requests avoids problens with priority
dat a descri bed above, by not shutting down the forward data channel for
any extended period of tine. Thus, 30 Figure 3A iIIustrates one technique
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graph 330, axi's vi ded nto 8 tine slo
t hroughOt i irstahtahedds, snguaibquahtypdheeblghleveﬂhye h1a>dn51uhhrdnlghrafie| thai ther e 3B.

The standard HDR tine slo S appr |matel ec in

durati on. WW&Q?W@Q@L@‘%&OF%&EWW? 08 "”?'I’f%ﬁ '{gt ant aneous
signal quality of the comunication channel can support, i. . supportabl e
data rate 336, is shown in Figure 3B as horizontal steps corresponding to
the data rate stmithe diustrative exampéexisbodsiin geaph@30alime dxisa33Dis dividedl36 i s

chosen fronatg 8f |rrr]1|ets e%nme slgtVﬁH brl)Sgl%j Fnae él%% giBar?t?r% g}en cén%e%nﬁveww
15 through 8 in Figure 3B. The standard HDR time slot, for example, is
approximately 1.6 msec in duration. The maximum data rate for each time slot

that the instantaneous signal quality of the communication channel can support,

i.e. supportable data rate 336, is shown in Figure 3B as horizontal steps
corresponding to the data rate scale of data rate axis 331. Supportable data

20 rate 336 is chosen from a finite set of available data rates according to the HDR
technical specifications. For example, the data rates range in value from the
maximum HDR data rate of approximately 2.4 Mbps to the minimum HDR data

rate of approximately 38 Kbps. As seen in Figure 3B, supportable data rate 336

must be less than instantaneous maximum data rate curve 334. In other words,

25 supportable data rate 336 must be below instantaneous maximum data rate
curve 334 because supportable data rate 336 cannot exceed the capacity of the
communication channel. Thus, supportable data rate 336 in graph 330 varies

from time slot to time slot as shown in Figure 3B.

30 Figure 3B shows one example of interspersing null data requests with
maximum data requests to control the average data transfer rate in order to
accommodate the processor, DMA, or buffer of the HDR modem. In the

example of Figure 3B, maximum data requests are sent on time slots 342, 344,



techni cal specifications. For exanple, the data rates range in value from
the nmaxi mum HDR data rate of approximately 2.4 Mops to the m ni nrum HDR
data ratwoaB/oaps oxi mately 38 Kbps. As seen in Figure 3BPpcaumpnsisabl e dat a
rate 336 nmnust be | ess than instantaneous maxi num data rate curve 334. In
ot her words, 25 supportable data rate 336 nust be bel ow i nst ant aneous
maxi mum data rate curve 334 because supportable data rate 336 cannot
exceed the capacity of the comrunicdidi on channel. Thus, supportabl e data
rate 336 in graph 330 varies fromtinme slot to tinme slot as shown in
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is controlled. Foeregiaplel ethet beeriger dgta daten dait deC 2onb6lled iy aendthgdy
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conmputed to nonitor the technique and help decide the frequency of sending

maxi mum darequesisiesteveryisia, cariesphadetamormal eperationrarnd yauld pmyvidenthe
exanpl e’ s %Pg‘?%s‘ ip%%s?ﬁ?el Lé%efr%e tcﬁ?a 4t 2K %Ehatﬁea ttgcrgrﬁque of Figure 3A a
15 moving average data rate can be computed to monitor the technique and help

decide the frequency of sending maximum data requests. Thus, in the example

shown in Figure 3B, the example’s specified value for the average data rate is

met by sending maximum data requests on every second time slot.

20 The technique illustrated in Figure 3B is also efficient in that the HDR
modem maintains its own data rate below that which it can accommodate while
leaving remaining time slots, which are a shared system resource, open for
other users in the same system to use. In other words, the technique shown in
Figure 3B allows other users in the same system to use the remaining time

25 slots, such as time slot 345, for example, where although supportable data rate
336 is low in time slot 345 for the user of Figure 3B, supportable data rate 336
may be higher in time slot 345 for other users of the same communication
channel. Furthermore, the technique of Figure 3B is simpler than that of Figure
3A, so it may be easier to implement and consume less processing resources,

30 such as CPU time, in the HDR modem. In addition, the technique shown in
Figure 3B of periodically sending maximum data requests avoids problems with
priority data described above, by not shutting down the forward data channel for
any extended period of time. Thus, Figure 3B illustrates one technique for



met by sendi ng maxi mum data requests on every second tine slot. 20 The
technique illustrated in Figure 3Bis also efficient in that the HDR nodem
mai nt ai nswotes/osesms dat a rate bel ow that which it can acconwodatse2/sdss e

| eaving remaining tinme slots, which are a shared systemresource, open for
ot her users in the same systemto use. In other words, the techni que shown
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time 25 slots, such as time slot 345,15for exanpl e, where although
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3B, Suppo%amr&nﬂ&t Yat it F‘atée’%suﬁay rpeHIBF@hﬁ{rt till’anéé(?Eal?fées rier

users of thé sane”conmuni cation annel er nor e e tec |que of
Fi gure 3B emtxidimpest. t han that of Fi gure 3A, so it may be easier to
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data descri bed above not s uttl ng down the for d data channel for
any ext2ndedmpeunicatiarf system |nmrdmagjwéhme| ennbedmarﬁs fogeret 3G tshiowse f or
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exanple is |dtiédsz§gaﬂh§tdtlrﬁé H@862! |GrRph m@hbwmmmuaﬂam EidinpredeMmhen an
exenpl ary 8DIVA wireless 5 communi cation systemin accordance with one

enbodi ment instanfapeosemaiiimydatp atesef s eemAy nication chianngkissicB s fowargh 350
shows dat a t.ed t OWS an
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whi ch vari es W th tgrre accor di ng@r‘to 10 i nst ant aneo%aemam m data rate

curve 354. dgta ratesoh At seERINIGRLIGNHEhANNEL aries: witht cBRATERNEAUS$I9RRlannel
vari es wtagshg bmﬁ@% Qh'iéaﬁérﬂr&ﬁlanngp%'&é/sdPﬁ)eHhEbWqu‘ﬁ%r%?tﬁgannm

as descri be ove. The higher t I nst ant aneous si gnal quality,
hi gher t heinstantaneoustsignalt gualityt théehighest thet andmensidptal rajeathat ythef t he
communi cat Enosrt]ar(\:tgﬁg&?sl s@%gl édja‘ﬂ%%F the communication channel can support.
15
In the illustrative example shown in graph 350, time axis 352 is divided
into 8 time slots, time slot 361 through time slot 368, numbered consecutively 1
through 8 in Figure 3C. The standard HDR time slot, for example, is
approximately 1.6 msec in duration. The maximum data rate for each time slot
20 that the instantaneous signal quality of the communication channel can support,
i.e. supportable data rate 356, is shown in Figure 3B as horizontal steps
corresponding to the data rate scale of data rate axis 351. Supportable data
rate 356 is chosen from a finite set of available data rates according to the HDR
technical specifications. For example, the data rates range in value from .the
25 maximum HDR data rate of approximately 2.4 Mbps to the minimum HDR data
rate of approximately 38 Kbps. As seen in Figure 3C, supportable data rate 356
must be less than instantaneous maximum data rate curve 354. In other words,
supportable data rate 356 must be below instantaneous maximum data rate
curve 354 because supportable data rate 356 cannot exceed the capacity of the
30 communication channel. Thus, supportable data rate 356 in graph 350 varies

from time slot to time slot as shown in Figure 3C.

Figure 3C shows one example of interspersing null data requests with



15 In the illustrative exanple shown in graph 350, tine axis 352 is divided
into 8 tine slots, tine slot 361 through tinme slot 368, nunbered

consecut i welog/03684¢ hrough 8 in Figure 3C. The standard HDRPCTIsSosB3w83 f or
exanple, is approximately 1.6 nmsec in duration. The maxi numdata rate for
each time slot 20 that the instantaneous signal quality of the

conmmuni cati on channel can support, i.e. supportable data rate 356, is
shown in Figure 3B as horizontal step$® corresponding to the data rate
scale of data rate axis 351. Supportable data rate 356 is chosen froma
finite set ndximuni ldald eefadsts et @ntRe ¢ dvetaded dabie tidRtertiag it ©ader to
specifications. For exanple, the data rates range in value fromthe 25
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he
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sent on tigenbMe 367 and 368, as indicated by the notation "Max.

Request” above tinme slots 367 and 368, 5 and null data requests are sent on
time sll@ts 361, 362, 363, 364, 365, and 366, as indicated by the notation
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For exanple, the average data rate can be controlled when retransmt
of time, including signal propagation delays from the mobile unit to the base

station and back, and processing time at the base station, for the priority
15 retransmit data to return to the mobile unit. Thus, the illustrative example of
Figure 3C shows null data requests being sent on 6 consecutive time slots, a
time delay of approximately 10 msec assuming the standard HDR time slot
duration of approximately 1.6 msec. In practice, the time delay could be
approximately 50 to 100 msec but not long enough for the HDR modem to lose
20 connection on the channel. Using this technique, the maximum data requests
are sent when the priority data is ready to be transmitted so that the priority data
and retransmit data are received first when the maximum data requests are
sent. As described above, receiving retransmit data facilitates emptying blocks
of data from the buffer. Thus, the technique illustrated by Figure 3C controls
25 the average data rate in a manner which addresses the “bottleneck” problem

described above.

The technique illustrated in Figure 3C is also efficient in that the HDR

modem maintains its own data rate below that which it can accommodate while

30 leaving remaining time slots, which are a shared system resource, open for
other users in the same system to use. In other words, the technique shown in
Figure 3C allows other users in the same system to use the remaining time

slots, such as time slot 365, for example, where although supportable data rate



data has been requested by sending null data requests for the expected
anmount of time, including signal propagation delays fromthe nobile unit
to the bawe 03®s@ts on and back, and processing tine at thepPoagsoys®ass on, for
the priority 15 retransmt data to return to the nobile unit. Thus, the

il lustrative exanple of Figure 3C shows null data requests being sent on 6
consecutive tine slots, a tine delay of approximately 10 nsec assum ng the
standard HDR tinme slot duration of dfproxinmately 1.6 nsec. In practice,
the tine delay could be approxinmately 50 to 100 nsec but not |ong enough
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techni que, t maxi mum data requests are sent when the priority data is
ready to beay bashigheedn dine tsint 36fe for pthart ysetatef thendamet eempsninicaligna ar e

Lbove. recEhamn) B adtfudh the Ry SRONF 38 Tidle a6 o esLRicBTE FohARE ¢ om
the buffer maliiam d58 rfeetbslistiididd probldras aathboyridritg Wata d6seritid ahsvel byt he

average data rate in a manner which addresses the "bottl| eneck" problem
descri bed apbsbuttmpedows tihe foevard| dater ehaswel foragy rexterdeads paried obftimei ent

accommodat &PAR E0rSa0) ISR Blstoen s Mol Bliba iR Rind Shitok, °*"
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wor ds, the technique shown in Figure 3C allows other users in the sane

systemto use the remaining time slots, such as tinme slot 365, for
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17 356 is lowin tinme“slot e user o e data
rate 356 pmocess for ghetrollingtdate rateousidagtarf dtDRtrhedemsiera GIIMAhsystemein

i cat i h N diti hpi hown.in Fi . 3C of
DerTodi oal PECRERRRRGve0¢ sittiodimgn. EohcharOP HEoRn S Fidile # FRIBS: 1ty
data descr hhndcadowhictP¥aR beopeddiidd Padavbild DRt ierrbstadfbrshisaidnels for

any extended period of time. Thus, Figure 3Cillustrates one techni %ue for
cont rol | i ntpkirg placet en @sfanyarth daferchamtrim The amaessashvawvniin flowekart 40

embodi ment . Kk Lk thdiP By HmELAY Uit sulh 9 1R hod% f55 SRR SH RAGuExamP! ©

of a
15 1, for example, in a CDMA or spread spectrum communication system.

Continuing with Figure 4, at step 402 the invention's process for
controlling data rate, also referred to as “flow control process”, begins. The
process for controlling data rate may be initiated, for example, when the data

20 Dbuffer is over utilized, i.e. is filling up, or when retransmit data has been
requested. Continuing with Figure 4, at step 404 the process for controlling
data rate computes a moving average of the data rates at which data has
recently been transferred. For example, the average data rate can be
computed over a fixed number of the most recent time slots. The moving

25 average data rate can be used in deciding whether to send a maximum data
request or a null data request on the next time slot, for example, as described

above in connection with Figure 3A, Figure 3B, or Figure 3C.

At step 406 of flowchart 400, the flow control process ascertains the

30 supportable data rate for the next slot. As described above, the supportable
data rate is the maximum data rate that the instantaneous signal quality of the
communication channel can support, where signal quality can be measured as

the signal to noise ratio of the communication channel, for example. Once the



10 process for controlling data rate using an HDR nodemin a CDVA systemin
accordance with one enbodi nent. Flowchart 400 shown in Figure 4 describes
a processwatisobssaan be perfornmed in a nobile unit when datra@TiUsazys3vsssi on i s
taking place on a forward data channel. The process shown in flowhart 400
can be perfornmed by a nobile unit, such as HDR nodem 102 shown in Figure
15 1, for exanple, in a CDVA or spread spectrum communi cati on system
Continuing with Figure 4, at step 40328the invention's process for
controlling data rate, also referred to as "flow control process", begins.
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15

At step 410 of flowchart 400, the flow control process sends a maximum

data request over the DRC, i.e. over the data request channel, in conformance

with the 1S-856 technical standard for HDR modems, for example. The flow

control process then proceeds to step 414. At step 412 of flowchart 400, the

20 flow control process sends a null data request over the DRC, i.e. over the data

request channel, in conformance with the 1S-856 technical standard for HDR

modems, for example. The flow control process then proceeds to step 414.

At step 414 of flowchart 400, the flow control process ends. The flow

25  control process can be repeated immediately if ongoing flow control is needed,
or the process can be terminated and the HDR modem can be operated
normally until flow control is again required. Thus, Figure 4 describes one
example of a process for controlling data rate using an HDR modem in a CDMA
system, in accordance with one embodiment. It is noted that the above steps

30 402 through 414 described in relation to Figure 4 can be implemented, in
hardware or software, with the aid of a processor such as CPU 226 in HDR

modem 202 in Figure 2.



descri bed above in connection with Figure 3A, Figure 3B, or Figure 3C, or
10 conbi nati ons of those techniques. Wen the flow control process

det er m newo oBloads4@ maxi num dat a request shoul d be sent forcrhsonsos3ti e
slot, the flow control process proceeds to step 410. Wen the fl ow control
process determnes that a null data request should be sent for the next
tinme slot, the flow control process proceeds to step 412. 15 At step 410
of flowchart 400, the flow control pnocess sends a nmaxi rum data request
over the DRC, i.e. over the data request channel, in conformance wth the

| S-856 technical, st r : d r ol
process then pr&tce%eggglﬁéggast{agpbg% %&tg Ggfde%J@?HSﬁ]ﬁ HP‘ ?&lﬁz}f‘eﬁh&g‘é‘?mﬁ/ ﬁjeé%zo
LI ow cont rmetpoﬂcmlaqmad@tue f]puldorﬂaillmg_r dﬁtaaﬁateogaratéﬁmmﬁ)t&phb?mel 'nwgr Ejhe
ata request channel, in _conformance W { e 1S-856 . technjcal standar
for DR iEIASS SOTTRIEREPE SYSHREN T AGRAIITN fopne, BRRRUMERLY BEJRERTO o
step 414. fbsshRdy Hlbye! ﬂfob\P‘eEHt%F f&OQahai {i% %i&lﬁ’;}bf ?h ADRE §Asg&ndis.  The

flow 25 control process can be repeate | at e i T ongoing flow
control 5i sachieded,in @amabile pnibdeaswirealeshecanemonicatied systérheAcgorRdimgdiom can

be operated norpal]l ntil flqw control i ain required. Thus, Figure 4
descri bes 6RE e'@ggprﬁ'l;/%!ﬂoh?‘é( ﬁ?’ﬁ[ﬁ!s@ q%vevceﬁy%ﬁm ey %@[Efq“gf’& Cﬁ@f“ﬁ%} n HDR
modem i n acGRMmit§XsitERe HDRESEABSRERhHIchhspaEficTRAg ifoEiNe mbbilé Binft@fired

t hat the above stéps 30 402 through 414 described in relation to Figure 4

can be i npintedaced, Therefarar Hiearateoef gata iansmisgiam canebeaicenyplied,pwbiedssor
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one. enbodi S8R RN téBiehsit st ARG agn ST igh i e ir R ARt
- HDR data transmission in a CDMA system, it will be readily apparent to a
person of ordinary skill in the art how to apply the invention in similar situations
15 where flow control for data transmission is needed, for example, where a faster

data link, such as Ethernet or Universal Serial Bus (“USB") is interfaced with a

slower data link such as RS232.

Those of skill in the art would understand that information and signals
20 may be represented using any of a variety of different technologies and
techniques. For example, data, instructions, commands, information, signals,
bits, symbols, and chips that may be referenced throughout the above
description may be represented by voltages, currents, electromagnetic waves,
magnetic fields or particles, optical fields or particles, or any combination

25 thereof.

Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented as electronic hardware,

30 computer software, or combinations of both. To clearly illustrate this
interchangeability of hardware and software, various illustrative components,
blocks, mddules, circuits, and steps have been described above generally in

terms of their functionality. Whether such functionality is implemented as



conformty with the HDR standard technical specifications for the nobile
unit air interface. Therefore, the rate of data transm ssion can be
control | e ostoBeshs | nproves data comuni cati ons usi ng HDRPoy/ushzs3wexanpl e,
avoi di ng buffer 10 overflows. Moreover, according to an enbodi nent of the
I nvention described above, flow control is achieved without interfering
with retransm ssion of priority data, such as retransmt data. Although
the invention is described as applied@to HDR data transm ssion in a CDVA
system it wll be readily apparent to a person of ordinary skill in the

arthow tonapRlare! B ddHRIHe! QBobAs ffohathedl daatiaN oS ] @SNt ol

for data transmssion I's nee or exanpl ere aster ata I nk,
such as Et benstedintsrimpusedraatheSeverall spstent.” Skliel artisang eayadopiemenhthe
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commands, Information, signals, bits, synbols, and chips that may be

r ef er engedthehseapghefithetpreseriidneentddscri pti on may be represented by

vol tages, currents, electromagnetic waves, magnetic fields or particles,
optical fields or particles, or any conbination 25 thereof. Those of skill

woul d further appeegiridus ifuxfativBaoyisall sloskd,| huglles! ang ciregits dbscrideRrcins ,
nodul es, circuits, and al gorithm steps described in connection with the
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15 processor, controller, microcontroller, or state machine. A processor may also
be implemented as a combination of computing devices, e.g., a combination of
a DSP and a microprocessor, a plurality of microprocessors, one or more
microprocessors in conjunction with a DSP core, or any other such
configuration.

20

The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a
software module executed by a processor, or in a combination of the two. A
software module may reside in RAM memory, flash memory, ROM memory,

25 EPROM memory, EEPROM memory, registers, hard disk, a removable disk, a
CD-ROM, or any other form of storage medium known in the art. An exemplary
storage medium is coupled to the processor such that the processor can read
information from, and write information to, the storage medium. In the
alternative, the storage medium may be integral to the processor. The

30 processor and the storage medium may reside in an ASIC. The ASIC may
reside in a mobile unit. In the alternative, the processor and the storage

medium may reside as discrete components in a mobile unit.



5 the scope of the present invention. The various illustrative |ogical

bl ocks, nodules, and circuits described in connection with the enbodi nents
di scl osedwbasmsds4sray be i npl enmented or perfornmed with a gemarsat/3yes pose
processor, a digital signal processor (DSP), 10 an application specific
integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmuabl e | ogi ¢ device, discrete gate or transistor logic, discrete

har dwar e conponents, or any conbi nat Ren thereof designed to perform the
functions described herein. A general purpose processor nmay be a

m cr opr ocessor, t_Jn. the nat L. C : :
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may be £nbothiesdenlbodiotdnys withbat deparingi frora the cfpinitaorescaptubbtheximyention.by a
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storage nmedium known in the art. An exenplary storage nmediumis coupled to
t he proceskothequreaentanplicationr dberdere, inpieseat invantemia nefrintendad tabe write
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alternative, the processor and the storage nediummay reside as discrete
conponents in a nobile unit. W 03/036848 PCT/ US02/ 33933 21 The previous
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channel in a wireless communication system have been described.



Various nodifications to these enbodinents will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
appl i ed two930sdses enbodi nents w t hout departing from thePgpiusot/33983 scope
of the invention. For exanple, different techniques for interspersing null
data requests with maxi num data requests could be used in addition to the
techni ques described in the present application. Therefore, the present
invention is not intended to be |inmRed to the enbodi ments shown herein
but is to be accorded the widest 10 scope consistent with the principles
and novel features disclosed herein. Thggajget hod and apparatus for
controlling data rate on a forward channel in a wireless comrunication
system have been descri bed. WD 03/036848 PCT/US02/33933 22 CLAIMS 1. A

nmethod in a wirel ess,co ni.cation system far comruni catin 2 data froma
base station to?a mob m%‘i’i l{‘%W"%'%%FQ"}’?%’H%%Q” %é%%maftgépgmwm%mg
conpri sj Ng4siERSMA bade SRIBH It RMBLIEYHIR Gt 8\RitaGanSfer Patedsaidirethoanst er

rate; ascertaining a supportable data rate for receiving data by said
mobi |l e 6 ooinprisingzeteps otli ng to said base station a nmaxi numdata rate

request,so as tg 8 intain sai V] : f id data transfer rate
substantially &%@R&ﬁ@%&,mg\éf(@ Wgﬁ%%%é$§gga:ﬁ§n§8fﬁﬁémual to or | ower
than said 10 supsesrtaiking #iadspdriibe data rbfeforatbeidingfdath dynsald wiswilei n sai d
wi rel ess conmuni cation 2 systemfor conmunicating data from said base

statiorftoUBifid nobile unit conprises HDR data transm ssion. 3. The nethod

of claim1 whergj i 1 ) j: i a CDVA
Wi rel ess comnﬁéﬁ?@%@%%@%ﬁl’%}? il%e n%?ﬁ%’g&g{n é??‘%ﬂﬁmﬁere%g%gz?d
conput i $ig atabptainosgid ins@dng averggetofrsaid dath tnansfegrate substantidllysai d dat a
transfer rate over, a E{e-d.eter ] ned r‘bur.rber of HDR tinme, sl ots

unchanged, sald maximum data rate being equal to or lower than said

10 supportable data rate.

2. The method of claim 1 wherein said wireless communication
2 system for communicating data from said base station to said mobile unit

comprises HDR data transmission.

3. The method of claim 1 wherein said wireless communication

2 system comprises a CDMA wireless communication system.

4. The method of claim 1 wherein said computing step comprises
2 computing said moving average of said data transfer rate over a pre-determined

number of HDR time slots.

5. The method of claim 1 wherein said supportable data rate is

2 selected from a finite set of HDR data transfer rates.

6. The method of claim 1 wherein said ascertaining step comprises
2 measuring a signal quality of said forward data channel being communicated

from said base station to said mobile unit.

7. The method of claim 1 further comprising transmitting to said base

2  station a null data request so as to maintain said moving average of said data



5. The method of claim1l wherein said supportable data rate is 2 selected
froma finite set of HDR data transfer rates. 6. The nethod of claim1
wher ei n swDM3M38es t ai Ni Nng step conprises 2 neasuring a sipgmalsozssaBi ty of
said forward data channel being conmmunicated from said base station to
said nobile unit. 7. The nethod of claim11 further conprising transmtting
to said base 2 station a null data request so as to nmaintain said noving
average of said data WO 03/036848 PCPPUS02/ 33933 23 transfer rate
substantially unchanged. 8. The nethod of claim7 wherein said wreless

conmmuni cat transfe? ratessubstdmiallg anohemgsd.i ng data from sai d base station to
said nobile unit conprises HDR data transm ssion. 9. The nmethod of claim?7
wherein said wirel ess conmunication 2 systemconprises a CDVA wireless
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rate i s selecte 2 fromaTfinite set o DR
met hod of eystem forchemeumicatingldatarfpornisay baspsiatiopto sesl mebidewpititi ng a

novi ng aver age .of data transfer rate over a pre-determ ned nunber of
HDR ti me sF%’tq@f'sﬁﬁiﬁ:legQa??e&ﬂBﬁ“@ﬁ'o& aim 7 wherein said supportabl e data

rate is 2 selected froma finite set of HDR data transfer rates. 13. The

met hod of claim 7 wherein said ascertaining step conprises 2 neasuring a
signal quality 8f saiThefroetheddfglaim €wherin sbisl wijelesmegmnoarieation r om sai d

base statign.to said.nobjl it. 14 aim1l wherein said
maxi mu da?&St?mﬁomBHﬁ%%? @Mﬁﬁbl{?léﬁg&gﬁﬂéﬁﬁé%%g]n%data request channel .
15. The nmethod of claim7 wherein said null data request is 2 transmtted

on an HDR data request channel. 16. A nobile unit configured to comunicate
with a base staflPon Thednethogof slaims? wWhRHRIRisalkt 9 teansfenraln isselegtgd

transtef rahe afiitd sEPBt HBR'GAth transfer rates.

11.  The method of claim 7 wherein said computing step comprises
2 computing a moving average of said data transfer rate over a pre-determined

number of HDR time slots.

12.  The method of claim 7 wherein said supportable data rate is

2  selected from a finite set of HDR data transfer rates.

13.  The method of claim 7 wherein said ascertaining step comprises
2 measuring a signal quality of said forward data channel being communicated

from said base station to said mobile unit.

14.  The method of claim 1 wherein said maximum data rate request is

2 transmitted on an HDR data request channel.

15.  The method of claim 7 wherein said null data request is

2 transmitted on an HDR data request channel.

16. A mobile unit configured to communicate with a base station in a
2 wireless communication system at a data transfer rate, said mobile unit
comprising:
4 a CPU coupled to a buffer and an air interface module;



conprising: 4 a CPU coupled to a buffer and an air interface nodule; WO

03/ 036848 PCT/ US02/ 33933 24 said CPU being configured to conpute a novi ng
average ovogajoshsdsmt a 6 transfer rate; said CPU bei ng fur®h@rusepsdsyjured to
ascertain a supportable data rate 8 for receiving data by said buffer;
said air interface nodule being configured to transmt to said base station
10 a maxi num data rate request for receiving said data by said buffer so as
to maintain said noving average of #4id data transfer rate substantial ly
12 unchanged, said maxi num data rate being equal to or |ower than said

suppor t abl e dat aafdRCPU B&ing Boafigured!te computet mbaing aleradeorsaid shaital
W reless communi cation 2 systemutilizes HDR data transm ssion. 18. The
nobi | e 6ni tragsfesiraten 16 wherein said wirel ess communication 2 system
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sai d dag8a foraestiving data yvsaid buffeg- det er mi ned nunber of HDR tine slots.

20. The nobile unit of .claim16 erein said s ortahl e da rate js 2
cei ected 1 om aSPIChL nteuaco moKe Being ontusreek BnsEt H:53k ReSRSHtD uni
of claip 16 WaRhRIM dbh %t@!?é’ﬂthést(?@ﬂfe!cawirﬁfséie_da%’a B Said Biffersy &5 &pportabl e
data rate by neasuring a signal quality of said forward data channel being
comruni cat @whihtaimssidi Moviagaverage ofrsaid datd tansfbr rate substantiallp2. The nobil e

unit of_claim16 erein said air interface nmodule is further configured
Yo tr e Enphatesd) Soi it rRia e G BaURL b Wen o ¥ T it o 1
sai d novi ngupg@ﬂgg@ dRftagated data transfer rate substantially 4 unchanged.
WD 03/ 036848 PCT/ US02/ 33933

17.  The mobile unit of claim 16 wherein said wireless communication

2 system utilizes HDR data transmission.

18. The mobile unit of claim 16 wherein said wireless communication

2 system comprises a CDMA wireless communication system.

19.  The mobile unit of claim 16 wherein said CPU is configured to
2 compute said moving average of said data transfer rate over a pre-determined

number of HDR time slots.

20. The mobile unit of claim 16 wherein said supportable data rate is

2 selected from a finite set of HDR data transfer rates.

21.  The mobile unit of claim 16 wherein said CPU is configured to
2 ascertain said supportable data rate by measuring a signal quality of said
forward data channel being communicated from said base station to said mobile

4 unit.

22. The mobile unit of claim 16 wherein said air interface module is
2 further configured to transmit to said base station a null data request so as to
maintain said moving average of said data transfer rate substantially

4  unchanged.



25 23. The nobile unit of claim22 wherein said wireless communi cation 2
systemutilizes HDR data transm ssion. 24. The nobile unit of claim 22
wher ei n swDd3nB8¢8e$ ess conmuni cation 2 system conpri ses aPCDNA0BI9ES eSS
comuni cation system 25. The nobile unit of claim 22 wherein said data
transfer rate is 2 selected froma finite set of HDR data transfer rates.
26. The nobile unit of claim22 wherein said CPUis configured to 2 conpute
sai d noving average of said data traffer rate over a pre-determ ned
nunber of HDR tinme slots. 27. The nobile unit of claim?22 wherein said
support abl e dat 23r at &hesmoBilesshitof eldinm 28rwherkimsaid veetless coDRuwhitadionr ansf er
rates. 28. The nopile Lt of claim?22 wherein said CPU is configured to 2
iRl

ascertafn SY¥PETLHPIRSSt tERPIYS'YY measuring a signal quality of said

forward data channel being conmmuni cated from said base station to said

nmobile 4 unit. 29. The nobile unit of claim 16 wherein said air interface

modul e i s 2 condgur ddetroobitangitdf clain @2rehereimsald virelessecormqueigation an HDR
of claim.22 wherein said air

dat a reguest , channel.. 30. mobi_| i
i nt erfage ﬁ%ﬁtﬁ%c?@pr'ﬁe%8&&8@?‘@59?8395&@%'?3%% WHE™ data request on an
HDR dat a request channel.

25. The mobile unit of claim 22 wherein said data transfer rate is

2 selected from a finite set of HDR data transfer rates.

26. The mobile unit of claim 22 wherein said CPU is configured to
2 compute said moving average of said data transfer rate over a pre-determined

number of HDR time slots.

27. The mobile unit of claim 22 wherein said supportable data rate is

2 selected from a finite set of HDR data transfer rates.

28. The mobile unit of claim 22 wherein said CPU is configured to
2  ascertain said supportable data rate by measuring a signal quality of said
forward data channel being communicated from said base station to said mobile

4  unit.

29. The mobile unit of claim 16 wherein said air interface module is
2 configured to transmit said maximum data rate request on an HDR data request

channel.

30. The mobile unit of claim 22 wherein said air interface module is

2 configured to transmit said null data request on an HDR data request channel.



