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3[86625) aIthe present élscel\osure generally relates to communications, and more
specifically, to controlling the transmission data rate in a wireless communications

network based on feedback relating to channel conditions.

Background

[0063] In a wireless communications network, the receiver and transmitter share control
information with each other. Often this control information is used to schedule
transmissions and/or determine transmission parameters. One example is a data rate
request sent from a subscriber station to the network, wherein such request is used by
the network to control the data rate for transmissions to the subscriber station. If the
network is not able to reliably receive a request, the network may allocate resources
and/or determine sub-optimum transmission parameters. There is, therefore, a need for

a method and apparatus to improve reliability of such received control information.

SUMMARY
[0004] One aspect of a network entity is disclosed. The network entity includes a
processor configured to regulate the data rate of transmissions over a wireless channel
from a base station to a subscriber station based on feedback from the subscriber station,
the feedback relating to the wireless channel conditions, the processor being further

configured to determine a substitute data rate for one or more transmissions over the



[ 0005] One aspect of a base station is disclosed. The base station includes
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[0007] An aspect of a method of regulating the data rate of transmissions over a
wireless channel from a base station to a subscriber station based on feedback from the
subscriber station is disclosed. The feedback relates to the wireless channel conditions.
The method includes receiving corrupted feedback, and determining a substitute data

rate for one or more transmissions from the base station to the subscriber station in

response to the corrupted feedback.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a functional block diagram illustrating an example of a wireless
communications network.

[0009] FIG. 2 is a functional block diagram illustrating an example of a base station and
a subscriber station in a wireless communications network;

[0010] FIG. 3 is a functional block diagram illustrating an example of a Base Station
Controller (BSC) and base station in a wireless communications network;

[0011] FIG. 4 is a functional block diagram illustrating an example of a hardware

configuration for a base statjon in a wireless communications network;



configuration for a base station in a wirel ess conmuni cati ons network;
[0012] FIG 5Ais a flowhart illustrating an exanple of a nethod for a
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DETAILED DESCRIPTION
[0018] In wireless communication networks, the reliability of transmissions from base
stations to subscriber stations depends upon the power of the transmission and the speed
at which bits are transmitted ("data rate"). Clearly, the most reliable transmission would
occur if a base station were to utilize the maximum transmission power available and
the lowest data rate. Although this works well from the standpoint of reliability, using a
low data rate may be undesirable because it limits the number of subscribers that may
be served by one base station, and also limits the amount of data that these subscribers
could potentially download in a given time period.
[0019] Therefore, most wireless networks vary transmission power and/or data rate in
order to reach a compromise or tradeoff between performance and cost. One example is
a High Data Rate (HDR) system described by Telecommunications Industry
Association (TTA) standard “cdma2000 High Rate Packet Data Air Interface
Specification,” TIA/EIA/IS-856, also known as CDMA2000 1XEV-DO. The IS-856
system reconciles performance and cost in the following manner. Base stations transmit
at full power and adapt the data rate to respond to channel conditions. Channel
conditions relate to properties such as short term fading, shadowing, and other

electromagnetic signal propagation phenomena.  Channel conditions manifest
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station over the forward link. Likewise, the subscriber station anticipates that the future

forward link transmissions from the base station will utilize one of the data rates
compatible with the subscriber station's last transmitted DRC value.

[0022] Under certain channel conditions, the feedback from the subscriber station to the
base station could become corrupted. In the IS-856 system, corrupted feedback takes
the form of a DRC erasure. A “DRC erasure” occurs when the base station can not
properly receive the subscriber station's DRC value. A “DRC erasure” refers to a DRC
value that is erroneous, ambiguous, missing, or otherwise invalid. In this case, the
subscriber station is expecting that future transmissions from the base station will be
conducted at the data rate appropriate to the subscriber station's most recently
transmitted (but failed) DRC value. Lacking the subscriber station's most recent DRC
value; however, prevents the network from selecting an optimum data rate, or the data
rate expected (i.e., requested) by the subscriber station. If the base station uses the
wrong data rate, the subscriber station will not be able to properly receive and decode
the base station's transmissions. IS-856 subscriber stations do not attempt blind

detection of base station data rates.



subscri ber station is expecting that future transm ssions fromthe base
station will be conducted at the data rate appropriate to the subscri ber
station' swonsas/asement |y transmtted (but fail ed) DRC valra®/usk@schbisgl t he
subscriber station's nost recent DRC val ue; however, prevents the network
fromselecting an optinumdata rate, or the data rate expected (i.e.,
requessed) by Ihhie sa1bgdiny B@tatidhrhdhisshdnstiidn WS Basststdtiod o UBE SublsBigbap ong
data rate, the subscriber station will not be able to properly receive and
decode t KEtigagRAYSeENsYeresstbl aHyprissyidetible, sings & sesatsthe s¥bsgibaristiondo not
att enpt | | - ' a . r.egoin
ai tuati on O PR EblB it b A MR s e B olbiBad e 0,
may be uryumgesifguthe Stbisaribes smibasior sditagsmisi the DRC paley enttse ekgenseigcr i ber
station from properly comunicatin ith the base station, and further

del ays cOHRTMOERIBAHRY TRV ot 116G DRAeCREHIEL P BBFeSE b SiheomauisEiEn ¢t he
DRC val ugy t B§fa e dE, t : : i .“Q%g

er asur esq}é‘?{gru%gde?ih%gbl e tgés ?%gsﬂé&nafﬁl g‘gg&t génﬁlitﬁﬁ\gr%lgh%ﬂ%%ca?gpt ab Cel

| at enci edahdwidilel ay sensitive applications and wasted bandw dth. HARDWARE
ENVI RONVENT [0024] FIG 1 is a functional block diagramillustrating an
exanpl e of a wireless comunications network 100. In one enbodi nent, the
network 100 rmay be i npl ergAREWAREENVONSENRat e (HDR) wirel ess network
such as TIA 1S-856 Release O or TIA IS-856 Revision A type network. This

t ypd®®%¥H] net worlilG- tlofis @xBiegtienal jbdogks diagrang dhuspjatiag s exaple raf e wigalessi ons to

receive e-pmpil . s tigpnet e 10N di ti on,

t he net mgpgﬁiddﬁcaﬁl;%/l; bllieéal%?r%)welﬁ\[e)ht elg gg@a&%@%@é‘)@gl el}ﬁ’g%lgtleo:Oegﬂagnhejgsystem
accor di ngnptenkinfedsasenHaghdD4t3-Rafe (HIDR) WwieRSs sdétavndasicthuts ITIAZISs8 56dRIdedse Vi Si on
Mul tiple Access ) .nodul ation techpiques to wirelessly conduct voice
calls wit orﬁ@%%%@ggopy& INESS| nﬁm%ﬁr %%ﬁp?)@f‘?‘ﬂ}”ﬁaﬁ%@ ‘T’%H’!P?eeégr‘llsle@’rl_

Wi r el ess fOWRdRkE AltisefBertLABAOkOHcETe [ ANP Tur AL ITRMFCE URRIGCKLRE e SRl | ONS
114 are shown roamni ng through the network 100. The subscriber stations 114

may be widets dsgqddisionpthemetyvork 00 opydwripiplementedhan s wirglesti¢diviaaltelggwngt ant s
PDA) s, t e , .
o her *sudSprcBRERL YETA RO 1,08 057 ae SRR B P Pec 08 B Fin 1 10

may Multiple Access (CDMA) modulation techniques to wirelessly conduct voice calls with

greater capacity and more robust performance than earlier wireless communications
technologies.

[0025] Various subscriber stations 114 are shown roaming through the network 100.
The subscriber stations 114 may be wireless telephones, laptop computers, personal
digital assistants (PDA)s, data transceivers, modems, pagers, cameras, game consoles,
or any other suitable mobile communications device. The subscriber stations 114 may
be referred to by those skilled in the art as handsets, wireless communications devices,
user terminals, access terminals, user equipment, mobile stations, mobile units,
subscriber units, mobile radios, radio telephones, wireless stations, wireless devices, or
some other terminology. The various concepts described throughout this disclosure are
intended to apply to all wireless communication devices regardless of their specific
nomenclature.

[0026] As shown in FIG. 1, telephone calls and other communications may be
conducted by exchanging data between subscriber station 114A and base station 110A
via Radio Frequency (RF) electromagnetic signal channel 112A. In the HDR context,
HDR communications are conducted by exchanging Internet Protocol (IP) packet data

between subscriber station 114B and base stations 110B for relay to the Internet 101 or
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110A. The mapping tool 227 provides a mechanism for the base station 110A to input a
DRC value and receive a compatible data rate. In other words, the mapping tool
provides a pre-designated assignment matrix that translates between DRC values and
data rates assigned to those DRC values. The relationship between DRC values and
compatible data rates is established by design of the network 100, and may be changed
by updating a shared, central mapping tool 227 (in one example) or by propagating
updates to local mapping tools 227 (in another example).

[0029] As a more detailed example, the mapping tool 227 may provide one mapping
between DRC values and compatible single user packet transmission formats, and
another mapping between DRC values and compatible multi-user packet transmission
formats. Single and multi-user packet transmissions are described in greater detail
below.

[0030] To provide several examples, the mapping tool 227 may comprise an appropriate
relational database, lookup table, linked list, index, or other data structure. The
mapping tool 227 may be implemented as a machine, circuit, software routine,
firmware, or data structure contained in machine-readable storage, or another device. In

one example, the mapping tool 227 may be a standalone device (as shown in FIG. 1
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subscriber stations 114 in communication with multiple base stations 110 may
experience improved performance during poor channel conditions. In this embodiment,
the DRC values generated by a subscriber station 114 and transmitted to multiple base
stations 110 may be combined at the BSC 106. The manner in which the DRC values
are combined may vary depending on the specific application and the overall design
constraints imposed on the system. By way of example, the BSC 106 may select one of
the multiple DRC values to map to a data rate. In other words, a DRC erasure from one
base station 110 will have minimum impact on system performance if the BSC has
available DRC values from other base stations 110. Alternatively, the BSC 106 may
combine the signal energy of the DRC values from the multiple base stations 110 to
increase reliability. The combined DRC values can then be provided to the mapping
tool 227 to determine a data rate for the forward link transmission from multiple base
stations 110 to the subscriber station 114. Each BSC 106 may have a dedicated mapping
tool 312 implemented either as a standalone device or an integrated component of the
BSC 106. Alternatively, a central mapping tool 312 may be provided for multiple BSCs
106. The central mapping tool 312 may be a standalone device, integrated into a BSC



[0032] In an alternative enbodi ment of the network 100, the mapping
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312 may be provided for nmultiple BSCs 106. The central mapping tool 312 may
be a stan@4itete RN d8S. integrated into a BSCL06 (as shown in FIG 3) or
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as one or nore foreign agents. In this o _
and a subscriber station 114 in a wireless communications network 100. The subscriber

station 114 includes an antenna 202 which couples signal transmissions from the base
station 110 to a transceiver 204. The transceiver 204 filters, amplifies, and
downconverts the signal transmissions to baseband. The baseband signals are processed
by a demodulator 206 and a decoder 208 before the resulting data is provided to a user
interface 209. An acknowledgement (ACK) based protocol may be used by the decoder
208 to provide feedback to the base station 110 indicating whether the signal
transmissions are being decoded properly at the subscriber station 114.

[0036] The channel conditions may be estimated by the subscriber station 114 using a
pilot signal embedded in the forward link transmission. The pilot signal is not encoded,
and therefore, can be provided directly from the demodulator 206 to a channel estimator
210. Since the pilot signal is known, a priori, a replica can be stored in memory 212 in
the subscriber station 114. Based on the received pilot signal and the replica of the pilot
signal stored in the memory 212, the channel estimator 210 can provide feedback to the
base station 110 relating to the channel conditions of the forward link. The feedback
may take the form of Signal-to-Interference-and-Noise Ratio (SINR), Carrier-to-

Interference ratio (C/I), Energy-per-bit to Noise ratio (Ey/L,), or any other suitable type



context, the network facilities 104 exchange | P data between the BSCs 106
and one or nore hone agents 102 via a |link 103, which conprises a wreless
or wre-lwoeodosarn4T3 |ink, fiber optic connection, or BCharsee@/003r1 ot her
| P connection. The honme agent 102, ingurn, is coupled to the Internet 101.
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received by an antenna 218 at the base station 110 and provided to a transceiver 220.:
The transceiver 220 filters, amplifies, and downconverts the signal transmissions to
baseband. The baseband signals are processed by a demodulator 222 and provided to a
decoder 224. The decoder 224 processes the signals, providing data to the BSC 106
(not shown) through a line transceiver 225, and providing DRC values and ACK/NACK
messages to a controller 226.

10039] The controller 226 utilizes a mapping tool 227 to convert the DRC values to
compatible data rates, and in some cases, data packet formats. In the case of IS-856
1xEV-DO (Release 0), there is a one-to-one mapping between each DRC value and
corresponding data rate. In the case of standard IS-856 1XEV-DO (Revision A), each
DRC value is mapped to multiple data rates, but the standard provides detailed
inst;uctions on the selection of a single, conipatible data rate in order to ultimately
achieve a one-to-one mapping. In the event of a DRC erasure, the controller 226
invokes a method that selects a substitute data rate. The substitute data rate may be
selected in a variety of ways, with a number of examples being discussed in greater

detail below.
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facilities (not shown) through a network interface or modem 308.

[0042] In this embodiment of the network 100, the DRC values are recovered from the
decoded data stream at the selector element 304 and provided to a DRC combiner block
310. The output of the DRC combiner block 310 is provided to a mapping tool 312
where the combined DRC value is converted to a corresponding data rate and data
packet format. The data rate and data packet format is provided to the selector element
304 in the BSC 106 for routing back to the appropriate base st'c}tions 110. In the
configuration shown in FIG. 3, the data rate and: data packet format is provided to the
selector element 304, which in turn sends this information to the controller 226 in the
base station 110.

[0043] FIG. 4 is a block diagram illustrating the hardware configuration of a base
station 110. The base station 110 includes a processor 226 which communicates with a
number of devices via a system bus 404. The processor 226 may be one or more
processing entities that are implemented in hardware, software, firmware, or any
combination thereof. By way of example, the processor 226 may be implemented with

a microprocessor that supports a number of software applications. One or more of these



are provided to the nodul ator 230 for further processing before being sent
to the transceiver 220 for filtering, anplification, and upconversion to a
f requencyweundcaishm4f or forward |ink transm ssion througrcrhis2@a6tessan 218 to
t he subscriber station 114. [0041] FIG; 3 is a functional block diagram
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for quick access by the processor 226. The volatile memory may be implemented with
RAM, SRAM, SDRAM, or any other high speed volatile memory. Caches may also be
used to further increase the speed of memory access by the processor 226. The:
processor 226 may also include temporary storage such as caches, insiruction registers,
general file registers, and the like. Those skilled in the art will recognize that the term
“computer-readable media” includes any type of storage device that is accessible by the
processor 226 and also encompasses a carrier wave that encodes a data signal.

[0045] As an alternative to a software based architecturew, the processor 226 may be
implemented with logic. Depending upon the particular requirements of the application
in the areas of speed, expense, tooling costs, and the like, this logic may be
implemented with an Application Specific Integrated Circuit (ASIC), Field
Programmable Gate Array (FPGA), Programmable Logic Array (PLA), Programmable
Logic Device (PLD), discrete gate or transistor logic, discrete hardware components, or
any combination thereof.

[0046] The base station 110 may also include various interfaces. A wireless transceiver

220 may be used to support an air interface with each subscriber station 114 in its



a mcroprocessor that supports a nunber of software applications. One or
nore of thesesoftware applications may used to inplenent various signal
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if the DRC value is valid, the base station 110 uses the valid DRC value in selecting the

appropriate data rate.

[0050] The base station 110 may separately perform the method 500 for each subscriber
station 114 in the network 100, all subscriber stations 114 with which the base station
110 is communicating, or any other conceivable grouping of subscriber stations 114.
Furthermore, the method 500 is only initiated whenever the base station 110 expects to
receive a DRC value from one of the specified subscriber stations 114. In other words,
the method 500 may be performed once for each "DRC length," i.e., the period of time
between DRC values. The base station's 110 expectation of receiving a DRC value
may be based on a predetermined schedule, periodicity, call/answer protocol, or other
basis.

[0051] As another consideration, the base station 110 may limit performance of the
method 500 in relation to a subscriber station 114 to occasions where the base station
110 contains any data pending transmission to that subscriber station 114. In this
embodiment, initiation of the method 500 may be further limited to cases where the

base station 110 not only has pending data for subscriber station 114, but such data has



Programmabl e Gate Array (FPGA), Programraebl e Logic Array (PLA),

Progranmabl e Logic Device (PLD), discrete gate or transistor |ogic,

di scr et e Wandeseogonponent s, or any conbi nati on t her eoPCT[U32¢b6j0036hEe base
station 110 may al so include various ijgterfaces. A wirel ess transceiver 220
may be used to support an air interface with each subscriber station 114 in

i t scover agén i tHeObhse Atatiols 1110aRSERItVRIeud 286 MpiedeRrisRed rﬁjfﬂilhlﬁlheléﬁ%ﬁ%ft he
base station 110 to the BSC 106. [0047] The manner in which the base

station 1®.is inplemented will depend on the particular application and

t he i gn constrai | | S i d.in the
art O] O ocoos Y2 Phel PRRELLAA, WAt Siioh BYSHE est R RO banE by
sof t war e tieomkihgdrs80ito mansnidsgbng bfosetati predefidedntgses dnthdavidabdita euch

i npl ement the described functignality for each particular application.
OPERATI N@S WWEN?HFEB’@?CO#&Q%P%ﬂthhOV\B an exanpl e of a method 500

per figysapd by e RaREd SHEWiRRowHe BEGsQdNGith P&Eﬁéﬂ&ét‘ﬁ%. 5% FQhef3GE Of

expl'anation, but wthout any intended [imtation, e exanple of FIG 5A is
descri bededdbatthe vontvedt Iofstdpl 892, thelbssr stbach dbo\ewalubtas thd PREONakexttp t he
met hod 500, i s. erh%brredr@ each of the base ha i ons. £004 rogldl. ,
accor di n§<t VBB FENT D5 825 Rr a5 o8/ hethep L& ok s ; Y1eNVal uat es
each DRC¢ahbe efds@didySieBerd, ifbeéxasdpid, | dNanl dvhliRiod &if@R&MDRE WAk h@ichisk has
been erased. |If a DRC value is erased, the base station 110 uses a net hod

to det er sieerdahilyi byt the thase pRopal e qUf epmpaison nose|psedeterplinad apPiEpLi at e

dat t ' ' t ti ' |
dot or m ngete Aol A s AR B R B0 R AP, ¥ a1 o,
t he [@dE st at iTHthebhee statbon 1 Heconaluides DREpVHIZURatithe swtent DR vilbeisappmapri at e

data rate. [0050 he base tion 110 may separate]y performthe_pethod
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the peri @gnothetrhf¥ing tool 227 for one or more signal transmissions to the subscriber station
114. For instance, the data rate and data packet format selected in step 504 may be used
for.the next transmission to the subscriber station 114, for the next given number of
transmissions, for a given time period, until a given event occurs, until the next DRC
value or DRC erasure is received from the subscriber station 114, etc. After step 506,
the method 500 returns to step 502 to evaluate the next DRC value that is received (or
expected to be received) from subscriber station 114.

[0055] If the base station 110 identifies a DRC erasure, i.e, a corruption of feedback
occurred at step 502, then the base station 110 performs step 508. In step 508, the base
station 110 determines whether the erased DRC value satisfies certain criteria. By way
of example, the base station 110 may require multiple DRC erasures before a substitute
data rate is determined in step 510. In this example, a substitute data rate may not be
determined unless a prescribed run length of two or more erasures (including the current
erasure) has occurred. Otherwise, if the criteria is not satisfied in step 508, the base
station 110 may not schedule a forward link transmission to the subscriber station 114
for the current time slot (step 512).

[0056] If the base station 110 identifies a DRC erasure at step 502, and the DRC erasure

satisfies certain criteria in step 508, then the base station 110 performs step 510.



bet ween DRC val ues. The base station's 110 expectation of receiving a DRC
val ue may be based on a predeterm ned schedule, periodicity, call/answer
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the next DRC value that is received (or ‘ :
subscriber station 114 employ single-user packets and multi-user packets. In another
example of step 510, future transmissions may only utilize multi-user packets. In either
case, multi-user packets are included because if step 510 does not succeed in
determining a workable substitute data rate, then limiting packets to a sole subscriber
station 114 risks wasting the transmission when the subscriber station 114 is not able to
successfully decode the data. This is because each subscriber station 114 is capable of
processing ("decoding") received data packets at a pre-set data rate, which is determined
by hardware, firmware, or other device configuration. Although subscriber stations 114
may additionally decode packets transmitted at data rates lower than the pre-set data
rate (e.g., under Release A of 1XEV-DO), the base station 110 has a better chance of
still reaching some subscriber stations 114 by utilizing multi-user packets in case the
substitute data rate is incorrect.
[0059] Specific methodologies for determining substitute data rates in step 510 will
now be described. As described above, step 510 may be performed by determining a
substitute data rate directly, or determining a substitute DRC value as an intermediate
step and mapping to derive a substitute data rate. In one example, step 510 is

implemented using a "lowest available" approach. Namely, the base station 110, in step



expected to be received) from subscriber station 114. [0055] If the base
station 110 identifies a DRC erasure, i.e, a corruption of feedback
occurred WO 2006808432, then the base station 110 perf or mPCItuSRoMBOBIc4 N St ep
508, the base station 110 determ nes wgether the erased DRC val ue satisfies
certain criteria. By way of exanple, the base station 110 may require
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I n one exangle of step 510, future transn ssions by the base station 110 to
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packets. Jyi; 3RRIHLRRuse channel conditions might change, reducing the probability that the

last known DRC value is still the correct one. Hence, as an extension to these
approaches, the base station 110 may decrease the substitute data rate (or DRC value)
according to a prescribed function until the next valid DRC value is received from the
subscriber station 114, thereafter using such valid DRC value in step 506. This
approach anticipates the possibility that channel conditions deteriorate over time. For
example, the base station 110 may reduce the substitute data rate initially selected in
step 510 according to a prescribed function such as one of the following: (1) by a fixed
or variable increment per transmission, (2) by a fixed or variable increment per unit of
time, (3) according to a preprogrammed linear or nonlinear mathematical function, (4)
according to instructions from the network received on a push or pull basis, or (5)
another function responsive to operating conditions. In the case of using a last known
DRC value, the base station 110 may use a similar reduction plan as the foregoing to
decrease the substitute DRC value initially selected.

[0062] In at least one embodiment of the base station 110, the method 500 may include
a separate thread 600, illustrated in FIG. 6A. Base station 110 may optionally determine



exanpl e of step 510, future transm ssions may only utilize nulti-user
packets. In either case, nulti-user packets are included because if step
510 does wotosumsem®aed i n determ ni ng a wor kabl e subst it ureTamsb@enaioelr t hen
limting packets to a sole subscriberigtation 114 risks wasting the
transm ssi on when the subscriber station 114 is not able to successfully

decode t g dabstitutd Ndasa irste DRC 8dp €5 HAGH BMNSSAT BRE] Sdrdtal @fpbldryi Saridpabl e of
processing ("decoding”) received data packets at a pre-set data rate, which
i s deter TEMRagenseated using medod 608y ot her devi ce configurati on.

Al 't subsc#dbar »1:0NS aﬁg,y] Lk I e

tramg?t ed at l?dlg(?aTéﬁﬁég{aos\}é%%t ane'% ﬁdgé%lrug@ gettlé/g%?g%?gﬁtgl alg ég(ﬁ) alrjlcrllder

Rel ease Mayfreprekdnt DQiffeteche vilas dush@thdnsldtl Thbasethodof thecadcbGN@EGObASt i | |

reachi ng some subscriber statjons 114 by utilizing nulti-user packets in
i PR, b

case t he "8V Peetied gy sloatry geraie ¥inanlt  DRoSEME } PEARELRSHIP ogi es
for det enpppg 5Pt iid Hfa%tﬂﬁé@aﬁ@h?éat&d‘ e%rg&l(g.loﬂweéd 60O\ RRugesgNhbed. As

descri beg above, step 510 nay be perforned etermning a substitute data

rate diretepl62 and itlet daterminauginestepuhed whether DRRBR Y hhsibecaiserasedi Kt the MRIT at e

s T ol eranEaudtermigeats FSdeet sinrd 2bt aP Bt Bugieet Refer p T BRBIGEE °F
station 144y, bd redstRPSLthe EHROOTERCIDRE OMESIP” AMtah 664 eIfdRéD i§ abgodearl he
substitute data rate. "Available” refers to the |owest rate specified by

t he appl ligkprasisitaalsprotIedhid§. 1A b Mo sdrshtiio Aata rate(is gEped n PBIBSH

| XEV- DO, (gg%gfo on A), or alternatively, sone predeterm ned mniml data
rate that scriber stations 114 are pre-programed to always attenpt to
dec@abs4] Al t er nEitit isedeyerminmediein stdpe502 thaeatDREdE habkmied pip sepding, tHeestiiase

station 11Q,,.in step.510 e ,the | owe val |l abl e DRC val ye as the
Subst | T uCEREAE, s ST NDRE oI ESIP b S it B PR L e Al VA Feperveq

theref or gjor! iTk@d, Vink bRUGERRH 110 GAMMNIpALA N8 dHAnsd eneS WhRGRI D JatS AL T ON
114. 1f, however, the conditions would permt a higher data rate, then the

base st a@Penmding0oi 8 paescribed miegiodgsibaladwp dhit wsedeihf ¢annestidny wath fhos'dadsl e.

[ 0060] ntinuing W,th the .discussion, of step 510, anot capple is .
provi deg?m\%’f]c Fim%%cgl Cgescrf%ggtabﬁﬁeo%ibas %%IF Blgéﬁrgp%ye‘fa G é%ﬁgilgf@ i npl enent ed
by ¢éuespi ng t el ast oflat Raliat ®tdaiihatedh ftheal as00akiag BR@yR! riableNghatSi NY

this data rate as the substitute data rate. Alternatively, under the "l ast
known" apsigtcoaErng ¢ Bebshise daip hasedrmthe “lashkaqvay @ppooachde stepdO)(sgstFlilhown DRC

val ue t h%tA)V@tqtaL{sg GE 5&@8{%& Qb qgné HQ§§; &écfﬁ?{ed %Blafﬂe%ké ]ef‘astu&)e BBR:A D Be
met in step 508 (see FIG. 5A).

[0066] As an alternative approach to using the "lowest available" or "last known" DRC
value in step 506, the method 500 may first relax the thresholds used to determine
whether a DRC erasure has occurred in step 502, and then utilize the relaxed thresholds
to reevaluate the DRC value. This may be accomplished by lowering the DRC erasure
threshold in order to generate the most likely DRC value. More specifically, the DRC
erasure threshold is lowered until a single, valid DRC value is generated by the base
station 110. The resultant DRC value becomes the substitute DRC value in step 510,
and this value is subsequently mapped to a substitute data rate.

[0067] An alternative approach to determining a substitute data rate in step 510 will
now be discussed in connection with FIG. 7A. Using this approach, the substitute data
rate determined by the base station 110 depends upon whether the forward link
transmission is a retransmission of a data packet that was unsuccessfully decoded by the
subscriber station 114, (received a NAK) or successfully decoded (received an ACK).

Referring to FIG. 7A, the base station 110 receives DRC feedback 501, and determines,



substitute DRC value. [0061] The "l ast known" approaches di scussed above
are beneficial as utilizing a data rate recently known to be "good." If,
however, wbeotraseoost ati on 110 continues to receive DRC ecadise@s/0d3eom t he
subscriber station 114, the reliability of this approach decreases over

ti me because channel conditions m ght change, reducing the probability that
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transm ssion (step 512 of FIG 5A), the substitute data rate is stored in
menory =~ mmore signal transmissions to the subscriber station 114, i.e., returns to step 506 in FIG.

5A.

{0069] If the base station 110 determines at step 702 that the current ACK/NAK
message has not been erased, then the ACK/NAK message is treated as valid and
processed. In step 704, the base station 110 determines whether the message is an ACK
or NAK message. In response to a NAK message, the base station 110 reduces the
current data rate in step 706, and uses the reduced data rate for the next forward link
transmission to the subscriber station 114 and returns to step 506 in FIG. 5A. The base
station 110 may reduce the current data rate to a prescribed method similar to that used
in connection with the “last known” approach for determining a substitute data rate (or
DRC value).

[0070] In response to an ACK message, the base station 110 determines, in step 708, a
substitute data rate within a prescribed range. The prescribed range, in this example,
has as a minimum value, the data rate used to send the previous forward link
transmission to the subscriber station 114, and as a maximum value, the data rate for the
last valid DRC value received by the base station 110. In other words, the base station

110 increases the data rate of the forward link transmission in response to ACK message



(step 610). [0064] If it is determned in step 502 that a DRC i s not
erased, in step 608, the state variable is reset, i.e., "DRCITEMP" is set
to t he DR€ovadans4dohat was received in that slot. Thus, trhe/usase/osicati on 110
has the option to change the substitutie data rate according to a prescribed
method simlar to that used in connection with the "last known" approach
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approach to determning a substitute data rate in step 510 will now be
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forward link transmssion 1s a refransm ssion ata packet that was
unsuccessfully decoded by the subscriber station 114, (received a NAK) or
successful ly decoded (receiye r| ng to FIG 7A, the base
station 110 receives DRC fcdc th%b@g&) et ucterm nes,in step 702, whet her
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claimed in the singular, the plural is contemplated unless limitation to the singular is

explicitly stated. Additionally, ordinarily skilled artisans will recognize that operational
sequences are set forth in a given specific order for the purpose of explanation and
claiming, but the present invention contemplates .various changes beyond such specific
order. ,

[0073] In addition, those of ordinary skill in the relevant art will understand that
information and signals may be represented using a variety of different technologies and
techniques. For example, any data, instructions, commands, information, signals, bits,
symbols, and chips referenced herein may be represented by voltages, currents,
electromagnetic waves, magnetic fields or particles, optical fields or particles, other
items, or a combination of the foregoing.

[0074] Moreover, ordinarily skilled artisans will appreciate that any illustrative logical
blocks, modules, circuits, process steps, or other functionality described herein may be
implemented as electronic hardware, firmware, computer software, or combinations
thereof. Recognizing this interchangeability of hardware and software, various
illustrative components, blocks, modules, circuits, and steps have been described above

generally in terms of their functionality. Whether such functionality is implemented as



is erased, then the base station 110 determ nes a substitute data rate in
step 510 as descri bed above in connection with FIG 5A That is, the base
station WO detosrvtnes a substitute data rate using thePChraseais/ oassai | abl e”
or "last known" data rate. Alternativaby, the base station 110 nmay

determ ne the "l owest available" or "last known" DRC value and map it to a
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el axt na ittty 30 b ng s 3002k, bR BliCop B ARR B0l L s o
as an al tdecnans gieoutld notise Inkapesid Bvaidiaph dépaturé fiwst thenovpe ofapppeaeit. | n
any event,, once the base station 110 determ nes a substitute data rate in
step 510,MY§"38es the substitute data rate in one or nmore signal

trangemsgsi ons e LhgoRURRREIARR! 184i&h1 9Bkl dnodylss, » ad€CHERE HQscﬁt)ﬁcP ir06 in
FIG 5A [0069] If the base station 110 determnes at step 702 that the

current ACKNINKRN vEds tigeerhlzasiimonts ldisclosed hereth, mahide inipdeni@iédNBKparBssrde i S

treated as.,val id and processed. In.st 04 he bas tio 0 ..

det er m nevzlt}\l/\,ﬁe‘ctyeﬁgﬁ'a?tpﬁ oﬁ%gggﬁeésqrsaﬁgﬁ%l(g@a WCWQEZBS% 53}IEH’ 2‘833-%%9?8 to a
NAK ness apecificlatepasal Glradit OASIEYOa FRAUPRSritifaBlIGRE A tﬁ@PG@I)Q)rid&xeiF ep.
706, and uses the reduced data rate for the next forwar i nk transm ssi on

to the subeEpMBRPlesegic ofevian disereteetzatenor t Gansisseyr domici dire Bdwame base
; . _ ; o
stat] on Jbhydfhid SHUGY SdibifibtdnbredR hlki EkCol Ol BR AR ARAS TRLOAGaST M | ar

to that used I n connection wt approac rmning a
subst i t utherahat A geatrel fupodoRCouvmbaranay helDBroprocesass bosia thealemnARK, thiessage,

t he base station ll%ﬁgeterm' nes, in step 708, a substitute data rate within
a prescriBHEFIANGEY OBFnanYy, couEtony P%E)dgf’r’! FPTERler SRUHABIONHs &St ni ni num
val ue, theadialed MAtRodesRA hRy SBRAbE NEpRIRHQH s TOLYRbHatibR ort ddiphgSi on to
the subscriber station 114, and as a maxi numval ue, the data rate for the

| ast val i%$VDRG 9&h.ué rembingen byf tthd PRsads taatmigroptd@ssarn otfierliyorods, t he

T eaporb Sl R BERE B SR o B <ol BrhPh i PRE i B TS Dre
val ue reagheredchaontigeraiase station 110. The base station 110 then uses the
| ncr[g(%%ﬁad dat 6'll“hreastte(:i‘)sfoctlra rtngt?log %)éécﬂfbgcri \i,r\?cr:c()jnnlelct?é(n 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, 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 the
processor may read information from, and write information to, the storage medium. In
the alternative, the storage medium may be integral to the processor. The processor and
the storage medium may residé in an ASIC. The ASIC may reside in a wireless
communications device. In the alternative, the processor and the storage medium may
reside as discrete components in a wireless communications device.
[0077] Moreover, the previous description of the disclosed embodiments is provided to
enable any person skilled in the art to make or use the present invention. Various
modifications to these embodiments will be readily apparent to those skilled in the art,

and the generic principles defined herein may be applied to other embodiments without

departing from the spirit or scope of the invention. Thus, the present invention is not



transm ssion to the subscriber station 114 and returns to step 506 in FIG
5A. [0071J The nethods of FIGs. 5A-7A described above may be perfornmed by
correspomaioregoamsaneg pl us function bl ocks illustrated i nPETES2006/A036B1 | n

ot her words, steps 501, 502, 504, 50620508, 510 and 512 illustrated in FIG
5A correspond to neans plus function blocks 1501, 1502, 1504, 1506, 1508,
1510 and idtedded tblbgSinfigtied tHerenddimbiis sivePBer@dbut 503, be@RbordbPBcandeH10
illustrated in FIG 6A correspond to neans plus function bl ocks 1602, 1502,
1606, 1608CREfPnistent With themrineiples apdmogel feguresdisslosgbheremos, 510, 702, 704,

706 708 il e i e . « . function bl ocks
150??%?]506, 15%%% og’genl_’t%‘f( %1‘}?75@ %géd{‘ﬁ%%g?l %GS‘QE{E%? 2‘&%%‘%3913&%&? % OTHER
EVBODI VENT SljsBi@i@).” \Mimy embdinkor égorimg] leirsialas Seneanghgivss otieobresril9fto
illustrative enbqdinents, it will be apparent to . those skilled in the art
that vari 8&8“%}{{1&&@%Bfeg‘?{EFdTﬁSafiY?TE%&QOBﬁg ‘%ﬁh%én’r}?ﬁ@’éﬂ%@‘ ein without departing

froppg7be scopeyefat i¢ CLMRMEDAR: as defined by the appended clai ns.
Furthernore, although elenments of the invention nay be described or clained

in the singular, the plural is contenplated unless |imtation to the
singular is explicitly stated. Additionally, ordinarily skilled artisans

w Il recognize that operational sequences are set forth in a given specific
order for the purpose of explanation and claimng, but the present

i nvention contenpl ates vari ous changes beyond such specific order. [0073]
In addi tion, those of ordinary skill in the relevant art will understand
that information and signals nay be represented using a variety of

di fferent technol ogi es and techni ques. For exanple, any data, instructions,
commands, information, signals, bits, synbols, and chips referenced herein
may be represented by voltages, currents, electromagnetic waves, magnetic
fields or particles, optical fields or particles, other itens, or a

conbi nati on of the foregoing. [0074] Moreover, ordinarily skilled artisans
will appreciate that any illustrative |ogical blocks, nodules, circuits,
process steps, or other functionality described herein nmay be inplenented
as electronic hardware, firmnare, conputer software, or conbinations

t hereof. Recognizing this interchangeability of hardware and software,
vari ous :



illustrative conponents, blocks, nodules, circuits, and steps have been
descri bed above generally in terns of their functionality. Wether such

f unct i onawvotzgos/s4doapl emrent ed ashardware or software dependaSa@enoiche
particul ar application and design congfraints inposed on the overall
system Skilled artisans may inplenent the described functionality in
varying ways for each particular application, but such inplenentation
deci sions should not be interpreted as causing a departure fromthe scope
of the present invention. [0075] CE/&INI&rious illustrative |ogical bl ocks,
nodul es, and ci rcui ts described in connection with the enbodi nents

di scl osed her performed with a general purpose
processor, g| [m# %%’g%m F’?oc}@%or g( DSP), an Application Specific

| nt egr at ed O rcuit dp&ﬁb@)sqr anfigeted tBrregmlaﬂasnhbIdata(a‘sateeoﬁéuratrayﬁ(sl:d?@lk)veﬂa ot her
pr ogr anmah di screte ga r trans i screte

|
har dwar e V@Bﬁ%r‘fgﬁ?@ r\éhlcgh?ecgmpﬁgﬁ S(B‘Li ’féta'fIOIH %Sie ﬁ’Bdce f}%gf’B’r‘ili‘Ft he

functi ongsublRsiee RedioRe Rl NeeddallENBlatthg P RIRS SviRQLCSSRAhelMBYndBof, the
m croprocessor, but in the alternative, the processor nmay be any

convent i @ﬁ@qeswrd@égs@ﬂhercMngmeldetp demrnmn:@rsubaﬁmterdataamesfoatoae mechdmae. A
processor. d as.a c I nat utl Vi ces,
e.g., a (%1 nao?lgr?e%fghn%%%% a%{le CrOpr g%s? lon FWVQSF ation

m cr opr ocﬂ&mhesfeedbt&kciscdfmpeecm cropr ocessors in COI’lj unctl on with a DSP
core, or any other such configuration. [0076] The steps of a nethod
described in connection with the enbodi nents di scl osed herein may be

embodi ed direct!y ifhcharQuar e mﬁf & %%wqr% il he @?&é&& d RY f@ther.

processor, or in a conbination t he two. tware e may reside in
RAM rrenorcynfigllraém menory, ROM nenor y, EPROVI rrermr y, EEPROM nenory,

regi sters, hard dis a.re a CD-ROM or any other form of
storage nedi um knmﬁﬁtqrwmteﬁ 8?‘?“1’%5&?? C&éerﬁp‘lsé‘w storage nediumis coupled to

the processor such the processor may read information from and wite
information to, the storage nedium In the alternative, the storage nmedi um
may be integrd to Elife npsele sty athe13pmo de swhareian thet m@@@ra@efwﬁmrum may
reside i N/ ? o The ASIC may reside in a.wireless conmuni cations device.
In the alter%a Ive, the processor and the storage nmedi um may reside as

di screte conponent Srangmé ther @ibetiateC AALUALC ahi DASwAY i1B&. if the corruption

criteria is met.

4, The network entity of claim 1, wherein the network entity comprises the
base station having a transceiver configured to support the wireless channel with the

subscriber station.

5. The network entity of claim 1, wherein the feedback comprises a data

rate control (DRC) value.

6. The network entity of claim 5, wherein the DRC value comprises the
combined DRC values from a plurality of base.stations in communication with the

subscriber station.

7. The network entity of claim 5, wherein the processor is further
configured to determine that the feedback is corrupted based on one or more criteria, the

one or more criteria comprising a DRC erasure.



[0077] Moreover, the previous description of the disclosed enbodinments is
provided to enabl e any person skilled in the art to nake or use the present
i nvent i orwwo\lasd/msu®4 nodi fi cati ons to these enbodi ment s wpCir/useoosmesbii vy
apparent to those skilled in the art, p2and the generic principles defined
herein may be applied to other enbodi nents w thout departing fromthe

spirit or scopge of THaeneeRtémity Jheimt he PRESANthd HYEREIPNisi Surther
notintended to be limted to the enbodi ments shown herein but is to be
accor ded SPHESHip & fletspnipe tinsistituimdatoirath byrelagingibe seeasingmeeanisements eat ur es
di scl ose 1g A s > aryy s . | n

“ser vi ng SatE MG «ul K8lral L DRESEHRS b plaBptta e HSURE el T

descr i bedo thersabstitaie DREenjukar y" is not necessarily to be construed as
preferred or advantageous over other enbodi ments. [0079] WHAT IS CLAI MED

| S:CLAIMS 1. A network entity, conprising: a processor configured to

regulate the data raeiclold GRBTHEEART, Weleif i 6 E5RORIANBEL i a base

station to a subscriber station based on feedback fromt ubscri ber

st ati on, requares eeniEoknr et pengdtetwém therlBREsgasthanne lthe tudkodven HRE he
processor, @gi n%g; ILdrllrtl her cogfi urﬁdt.to determ ne a substitute data rate for
one or nofe t¥ hse'gospflg}?ssu VPt #12"W-r el ess channel fromthe base station
to the subscriber station when the feedback is corrupted. 2. The network
entity of claim1, wherein the processor is further configured to:
determne if dOcor rlist netwaek j endity sofi slawmt 9, Jvherpia Her \MbpdessoRt st furdtercl ai m

2. wher ei.p,# i . ' : ' : titut
dat o r ot COMPTPLPEBERAL o hnirfehif oy B, WHHIGE chilinel KRR hab WyBlze ' 1 ©
net wor k et subscotbercdtatiom ih, respreseito at DR Chedaswoe kwiesnt ihe ymimdmpimi thes petied base

station having a scei ver configur 0 support the wreless channel
with t hebgwglﬂ?eolék?g‘?%ﬁr%ﬁ?d ‘%?’ T@hgﬁwgg%ér‘f@?‘%ﬁﬁ%swt ©fPeflai m 1, wherein the
f eedback conprises a data rate control (DRC) val ue.
11. The network entity of claim 5, wherein the processor is further
configured to determine the substitute data rate by determining a substitute DRC value

and mapping the substituted DRC value to the substituted data rate.

12. The network entity of claim 11, wherein the processor is further

configured to select the lowest available DRC value as the substituie DRC value.

13.  The network entity of claim 11, wherein the processor is further
configured to select the last known DRC value received from the subscriber station as

the substitute DRC value.

14.  The network entity of claim 5, wherein the processor is further

configured to select the lowest available data rate as the substitute data rate.

15.  The network entity of claim 5, wherein the processor is further
configured to select the data rate for the last known DRC value received from the

subscriber station as the substitute data rate.

16.  The network entity of claim 1, wherein the processor is further

configured to incrementally decrease the substitute data rate for one or more



6. The network entity of claim5, wherein the DRC val ue conprises the

conbi ned DRC values froma plurality of base stations in conmunication with
t he subscwoOhkess/ss@ii on. 7. The network entity of clai m BPCTMisessionsehe
processor is further configured to detgrm ne that the feedback is corrupted
based on one or nore criteria, the one or nore criteria conprising a DRC

er asur e. 8randiisiont Hofmkthe Basd stat@dn ©lthd Sbberivdref@ion WHIR tRE QeabaRreinBinkUr t her
configured to determ ne the substitute data rate by rel axi ng the decodi ng

r equi renéRtEPESr the DRC val ue to eradicate the DRC erasure, and mappi ng
the resultant DRC value to the substitute DRC value. 9. The network entity
of claim?7, wherein the one or nore criteria further requires a m ni num
time period bdﬂweeﬂ‘heheemeeraﬁwef ahdmt He Whatink nieawprédsesoralsugurtiegei ved
fromthe sugscr er Statlﬁag etvvor entity of claim9, wherein the

processor”! g'frﬁ P ERONIGR ’ﬂi’rOBﬂl ?85%36]8&%%§ % SHbSSHRFR Yaliomrelaing tonige
w rel ess phap B?ﬂhefsﬁ%hb&estﬁﬁﬁﬁoQi‘é@éde%ﬁr&n@nﬁs@ﬁ;n%ﬁ@Hé BRE saligt, v élﬁl:
response to a DRC erasure when the minimumtine peri od between tFI
erasure and the | adke pmcr«@omcméﬂguadﬁasmromeedaapsmjeaSQ the Tirbetitugt wak

entity of I 5 n_the nf i e eterm ne
the subst'i tt% t?} gﬁcf:a?r m?%’ttgérgnn%féqng ﬁheobaﬁeg g]f' “%ﬁf(’j‘t% t&g %W& frappi ng
t he substthé ufeedbabRGev@line do@rubhﬁ &H@Sthlet YiiRdriBat atatioheis bble thedarigwor k
entity of clajm 11, wher ein the processor is further configured to sel ect

the | owedFansRSHPRL2BADRC val ue as the substitute DRC val ue. 13. The network
entity of claim1l,, &lsBr IN&nPLORES i sel ect
the | ast known DRC va ug rse{:esl veglrgﬁromét? Cerélgﬁ t‘a'll;% Bg&e&g% ?%b%ﬁgﬁgé ?‘ﬁg

subst i t utrete BRConeadumoreltdansiiesions tinon IkheelvHsé lstyltlom te kel subScribah etéom while
processo rther confi d.to select, the | owest avail able datg rate as
t he subst*letif3 gl FePaps. © ‘g@?%%ea“ﬁef FROSSHPST: §lagen (s ihatie tandecedf ¢ he

pr ocessorransmissibhdier configured to select the data rate for the | ast known
DRC val ue received fromthe subscriber station as the substitute data rate.

18. The network entity of claim 1, wherein the processor is further
configured to format one or more transmissions from the base station to the subscriber

station in a multi-packet format while the feedback remains corrupted.

19. A base station, comprising:

a transceiver configured to support a wireless channel with a subscriber
station; and

a processor configured to regulate the data rate of transmissions over a
wireless channel to the subscriber station based on feedback from the subscriber station,
the feedback relating to the wireless channel conditions, the processor being further
configured to determine whether the feedback is corrupted based on one or more
criteria, and determine a substitute data rate for one or more transmissions to the

subscriber station if the feedback is corrupted.

20.  The base station of claim 19, wherein the feedback comprises a data rate
control (DRC) value.
21.  The base station of claim 20, wherein the one or more criteria comprises

a DRC erasure.



16. The network entity of claim1, wherein the processor is further
configured to increnentally decrease the substitute data rate for one or
nor et r answo806018800fir om t he base station to the subscri becTaSatticomewhi | e t he
f eedback remmins corrupted. 17. The negwork entity of claim1l, wherein the
processor is further configured to nonitor additional feedback fromthe

subscri ber stapi on Thelbatd sigtidoof Egin@bl | Whetei@fthd P8BS RIuRBr hAkhed t O
decode a transm ssion fromthe base station, wherein: the processor is

conf i gur &9 IPETRIRE thenubstipieydatyate By eelpving teisleeoding eequirementstior fthﬂDRﬁe or
nore tra S t t whil e

t he feedgggﬂl? ?e%?lﬁéé%rlgggg an%’ t% h%q{s}%ﬁ?%c%t'@ge &%Hﬁ&{tl féﬁhl §£1§%It8 8 decode
t ransm ssibstgyte IRC vilee.pr ocessor is configured to incremental |y decrease
the substitute data rate for one or nore transm ssions fromthe base
station to the subscriber station while the feedback remains corrupted and
the subscri bensst atinghak§ staRdR!? JAnHEE OFEerbindRs s U:MSre drlterid '&%@é‘?tw K
entity of claiml1l, wherein the processor 1s further configure or mat
one or nEPQUies @n@ml@snbh@efpe@@ﬂtbeéwméleﬁﬁﬂ amsure andehes lass knovoe DRCE at | on
in a mul .f eedback remains corrupted. 19. A base
station, tvlg%l%n%%%gedf&)m GSWQ E’E{/g %rbnfl gured to support a wreless channel
with a subscriber stati on and a processor configured to regulate the data
rate of transmi ssions over a wireless channel to the subscriber station
based on feedBéck fPEkrInBaiLRiclrige?3 sthasibilc pioecherigiudkercontigitad to the
W rel ess I d to
determ né& thgr{1 Ql’?ﬂghl%éle %g%litﬁ?éa@ %%gg Et%glb[g %fbgéﬁl%ﬁgtagﬁﬁ 1{I%ell; criteri a,
and det ertoraiRG esmins twlteutthae dnmlmmmtlmefpenod between ther BRO aasing sisd hvdasto t he
subscri ber‘)\i@%eq on i f thg edback is corrupted. 20. The base station of
claim19 YeipgRasmg conprises a data rate control (DRC) val ue.
21. The base station of cIa|m20, wherein the one or nore criteria

conpri ses

25.  The base station of claim 19, wherein the processor is further configured
to determine the substitute data rate by determining a substitule DRC value and

mapping the substituted DRC value to the substituted data rate.

26.  The base station of claim 25, wherein the processor is further configured

to select the lowest available DRC value as the substitute DRC value.

27. The base station of claim 25, wherein the processor is further configured
to select the last known DRC value received from the subscriber station as the substitute

DRC value.

28. The base station of claim 19, wherein the processor is further configured

to select the lowest available data rate as the substitute data rate.

29.  The base station of claim 19, whetein the processor is further configured
to select the data rate for the last known DRC value received from the subscriber station

as the substitute data rate.



a DRC erasure.22. The base station of claim21, wherein the processor is
further configured to determ ne the substitute data rate by rel axing the
decodi ng wequivmsm®at s for the DRC val ue to eradicate thecDRS2@casisne, and
mappi ng the resultant DRC value to thessubstitute DRC val ue. 23. The base
station of claim 21, wherein the one or nore criteria further requires a
monimumtine @exi odieeiavesarisher QR @9 askdreinané pfdagssbast fuki@WWbnBRGrewal ue
received fromthe subscriber station. 24. The base station of claim 23,
wher ei n t'héngIeHeraldy deqraase the pEstibte dpigupiedor ene opproass fapsmissinaniocsticon over
the wirelgss. { i I in response to a DRC erasure
when t he SmﬁnP%ugﬁﬂgfdﬁe&%}aerﬁgcfiéegg%é\lyveﬂgﬁﬁ%%z%wgr asure and the |last valid DRC
val ue has not el apsed. 25. The base station of claim19, wherein the
processor is furth onfigured to determne the substitute data rate by
determning a ubsteli'chteﬁ:laée ﬁ%@ﬂ/%ﬁ ?}éméﬁé’ Yagpinthe prosessopistipttherepnpreredal ue to
the subst tuiedr dadiRofA & dbad fréRethBARBscEbA! {RMbrOfeldiind! 181t abi g the
processor is further configured to select t&%e lFboweest1 gvai %%?lmhgal ue as
t he substshbspribeDREiondb decod2 2, trafiveidsamerart shd lmase gibtion, avhrerdh;, wherein t he

processor is furth«%lrle confi gur edqn%io sgltect the | ast knownhDRCF‘) val ua recei ved
fromthe subscriber SPEEPSH BCPHEVETI N FETENBRENFAFATE IS 8ubse fafae
station eitedbabid difmomheimSiksions t®HRCRBS@Ibel Stafih WheE teOREIBANKGEMhRsSel ect
the | owest available data rate as the substitute data rate. 29. The base

st ati on GPTEPEA NG e sphwribprstatian is ableds degodedransmisions; @odf i gured to sel ect
the data rate for oW l. I sgr.i ber
station as the subté[ft?‘?{) 1{?? iésoaﬁaéﬁﬁlgg@-% géé} 1%@&%@%@’ §€C§%’ﬁ{s§2}‘%$@° (?Flﬁlll?%ait@,

wher ei n trite fpr acessopre tsanfnidstoas te def suseribdr ttatiom ohdeeid fleliyaciacmemse t he
substitute dattg rg%e fgr one or nore trangm’ asi ons tQ the subscri ber
station WAFPRCH AR thesypseaiper SRS uaghle i fesqde §ansmipsionsase station of claim
19, wherein the processor is further configured to nonitor additional

f eedback fromthe subscriber station relating to the ability of the

subscri ber st @2 on The baecsseléonnof ¢lains h? skheseinftheoproc¢rsobiadertberaonbpyredher ei n:

to format one or more transmissions to the subscriber station in a multi-packet format

while the feedback remains corrupted.

33. A computer-readable media embodying a program of instructions
executable by a processor to perform a method of regulating the data rate of
transmissions over a wireless channel from a base station to a subscriber station based
on feedback from the subscriber station, the feedback relating to the wireless channel
conditions, the method comprising:

receiving corrupted feedback; and
determining a substitute data rate for one or more transmissions from the

base station to the subscriber station in response to the corrupted feedback.

34. The computer-readable media of claim 33, wherein the feedback
comprises a data rate control (DRC) value, the method further comprising determining
that the feedback is corrupted based on one or more criteria, the one or more criteria

comprising a DRC erasure.

35.  The computer-readable media of claim 34, wherein the processor is

further configured to determine the substitute data rate by relaxing the decoding



the processor is configured to increnmentally increase the substitute data
rate for one or nore transm ssions to the subscriber station while the

f eedback werraéans4mar r upt ed and the subscri ber station i Cahiseotsoozterode
transm ssions; and the processor is ceafigured to increnentally decrease
the substitute data rate for one or nore transm ssions to the subscri ber
station whilienidne feedRADRC amhiecnt enididap) &k DRLC tdrgsusdlbser hﬁ@[iingt gleion is
unabl e to decode transm ssions. 32. The base station of claim19, wherein
the procd&¥dant RRE yaluedp thewbsdyicddRETaHUSr et one or nore transm ssions to
the subscriber station in a nulti-packet format while the feedback remains
corrupted. 33. A conputer-readabl e nedia enbodyi ng a program of
instructions é6ecutEid eolyutar-padabds swadid of peaifroBM svherihaed: ofic egdbat i ng
the data rate I%f transm ssions over a wWrel ess channel from a base station

to a subSEHFRUTOEL T Heha SUpIYHN fiRsRRiad batwasn He RRE<srsupepndthstlpgin. t he

f eedback k8hAHIRG vaRiebQiWd Rhis o batmel seaqdi tions, the nethod
conprising: receiving corrupted feedback; and determ ning a substitute data

rate for one or nore transm ssions fromthe base station to the subscri ber
stationinre nsento the corru d feedback, .34,,The conputef-readabl e
nedi a of cl ai ;ﬁg& eefg?lﬁuﬁeﬁeref(ga.i’gebé%%ﬁ oth H.agﬂs%z a@FEF“} at#‘é %SW??}C | (DRC)
val ue, t kempeiksodddtn kb esnteD TDRICS vakie A6E itk RItODdAh }te bhiag ieRAhACYH biyS
corrupted based on one or_nore criteria, the one or nore criteria

conpri si fglealimRe sibstitite DRG vajue apd ipenning rthe dubitduted dPB Covalue donthes,
wher ei n thesiREREasShtel S further configured to determne the substitute
data rate Esy re?a?('i%gget he decodi ngrequirenents for the DRC value to
eradi cate the DRC erasure, and mapping the resultant DRC value to the

substitute val ye. 36. The c ut er-readabl e_nedi a of claim 34, wherein
the one or moré cri r?%lﬂqﬁ?rfrﬁ%‘fagfeeﬁlﬁfhﬁég 21 S?Wﬂ‘j}ﬁ‘?r?]inn@eﬁé?ﬁ“é‘ﬁe%@%en t he

DRC er asuniRieadthelib®edtashildotomRARweval ue received fromthe subscri ber
station. 37. The conputer readabl e nedia of claim 33, wherein the feedback

conprises a data rate control (DRC) value, the substituted data rate being

determ ned by 39. The computer-readable media of claim 37, wherein the substitute DRC

value is the last known DRC value received from the subscriber station.

40.  The computer-readable media of claim 33, wherein the substitute data

rate is determined to be the lowest available data rate.

41.  The computer-readable media of claim 33, wherein the substitute data

rate is determined to be last known data rate for a transmission to the subscriber station.

42.  The computer-readable media of claim 33, further comprising formatting
all transmissions to the subscriber station in a multi-packet format while the feedback
remains corrupted.

43. A method of regulating a data rate of transmissions over a wireless
channel from a base station to a subscriber station based on feedback from the
subscriber station, the feedback relating to the wireless channel conditions, the method
comprising:

receiving corrupted feedback; and
determining a substitute data rate for one or more transmissions from the

base station to the subscriber station in response to the corrupted feedback.



selecting a substitute DRC val ue and mappi ng the substituted DRC value to
the substituted data rate. 38. The conputer-readabl e nedia of claim 37,
wher ei n twe 2sesstaosut e DRC val ue is the | owest avail abl eCDRS2a&l006841 39. The
conput er -readabl e media of claim37. wherein the substitute DRC value is
the | ast known DRC val ue received fromthe subscriber station. 40. The
conput er-readabl e nedi a of claim33, wherein the substitute data rate is
determ ned to be the | owest avail able data rate. 41. The conputer-readabl e
medi a of cl ai 33, Mgenrethed phdaigubbitharcomprisingat e i s deternined to be

| ast known data rat subscri ber station. 42. The
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conmput er - r eadabl e ne clarm conprising formatting all
transm ssions to the subscriber station in a nulti-packet format while the

f eedback remai 43. A od of regulating a data rate of
t ransni ssi ons gver %g‘e\kﬁ?tEP%%Clé%ﬁ%&Pﬂ FSRPRTBREe station to a subscri ber
station based on fQ@aﬂ?ﬁﬁﬁn%rtm&@ﬁtu%@aﬁﬁrrhtgedn 8 trgihol o2 in ihe e @agﬁ%%n

relating to the wireless channel conditions, the net corrprl

recei vi ngrissiarigiptebd f eedback; and determining a substl tute data rate for

one or more transnissions fromthe base station to the subscriber station
in response to the corrupted feedback.44. The nethod of claim 43, further

conprising: defeer MThengethbd af 6RIrh YS! Whkek the &fdpaofi detdiRining ¥ a Jdteupiehhod of
claima44, further conprising: transmtting the substitute data rate on a

forward ICil’lFﬁ@allﬁnleh%Oféﬁlﬁsreﬁptl on criteria is nmet. 46. The nethod of claim 45,
wherein the step Ofde%?ﬁ]ﬁﬁﬂéﬁ't% dr{“‘"g g&w(}g eggba%i(hgg dl S net conpri ses:
ee

determining if two or nore corrupte s occurred. 47. The method of
claim45, wherein the step of determning a substitute data rate conpri ses:

47.  The method of claim 45, wherein the step of determining a substitute
data rate comprises:
selecting a lowest available DRC value; and

mapping the lowest available DRC value to a data rate.

48.  The method of claim 45, wherein the step of determining a substitute
data rate comprises:

choosing a last data rate derived from a valid DRC value.

49. A means for regulating' a data rate of transmissions over a wireless
channel from a base station to a subscriber station based on feedback from the
subscriber station, the feedback relating to the wireless channel conditions, comprising:

means for receiving corrupted feedback; and
means for determining a substitute data rate for one or more

transmissions from the base station to the subscriber station in response to the corrupted
feedback.

50.  The means for regulating a data rate of claim 49, further comprising:

means for determining if a corruption criteria is met.

51.  The means for regulating a data rate of claim 50, further comprising:



selecting a | owest avail abl e DRC val ue; and mapping the | owest avail abl e
DRC value to a data rate. 48. The nethod of claim45, wherein the step of
det er m niwQ 2006308l®ki t ut e data rate conprises: choosi ng &cCirastoodabzw4r at e
derived froma valid DRC value. 49. Ajgeans for regulating a data rate of
transm ssions over a wireless channel froma base station to a subscri ber
station based on feedhagk fraemitthe HeREsstinRedatt Atd 8R.a thwafiewsbacie
relating to the wirel ess channel conditions, conprising: nmeans for

recei vi nGOEBPRAFITERNF 8 dlack; and neans for deternmining a substitute data
rate for one or nore transm ssions fromthe base station to the subscriber
station in response to the corrupted feedback. 50. The nmeans for regulating
a data rate of52cl ailite48cant ot fegulatogrprdati rag: of@ains 5 f orhadeiheherimehmoforf a
corruption criteria is net. 51. The neans for regulating a data rate of

cl ai m 50,9eFHpRg it @ SAPFPESHEG HER RINFGPMPFISts ni t ti ng the substitute data

rate on a forvard hidiks ide doemhé HtkbORntkd bikirted olfBisks Sundhe means for

regulating a data rate of claimb5l, whereint nmeans for determning if a
corruption criteria is net conprises: neans for determning if two or nore

df k d. 53 .Th f : | at i dat t f
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conpri sesletefinss 4 QibstRkLEdth e Sothpiest avail abl e DRC val ue; and neans for
mappi ng the | owest available DRC value to a data rate. 54. The means for

regul ating a data /meRaes & selegiing slowaihwiedphie DRC weldpsandor deternining a
substitute data r a%:?‘e&gg’fﬂ}rrha%%%g HEFPest N aiGPRIR AT ake 38 oM@, rate derived

froma valid DRC va

54.  The means for regulating a data rate of claim 51, wherein the means for
determining a substitute data rate comprises:

means for choosing a last data rate derived from a valid DRC value.



