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[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. Each terminal
communicates with one or more base stations though transmissions on forward and
reverse links. The forward link (or downlink) refers to the communication link from the
base stations to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the base stations. This communication link
may be established through a single-in-single-out, multiple-in- single-out or a multiple-
in-multiple-out (MIMO) system.
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or critical elements of all aspects nor delineate the scope of any or all aspects. Its sole
purpose is to present some concepts of one or more aspects in a simplified form as a
prelude to the more detailed description that is presented later.

[0009] In accordance with one or more aspects and corresponding disclosure
thereof, various aspects are described in connection with power control for an access
terminal that employs multiple modulation waveforms (e.g., OFDMA and CDMA).
The power setting of each channel can be controlled independently from the time a
mobile device transmits an access probe and is included in a wireless communication

system until the mobile device enters steady state.
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[0013] Yet another aspect relates to a machine-readable medium having stored
thereon machine-executable instructions for transmitting an access probe, determining a
receive power from a single sector, and setting a reference power of a reverse link
control channel. The instructions can also be for changing a digital gain of a reverse

link control channel of a second modulation waveform as a function of the reference
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vari ous aspects presented herein.

[0016] ig. 1 illustrates a wireless communication system in accordance with
various aspects presented herein.

[0017] Fig. 2 illustrates a multiple access wireless communication system
according to one or more aspects.

[0018] Fig. 3 illustrates a wireless communication system in which a mobile
device provides power control for channels of at least two modulation waveforms.
[0019] Fig. 4 illustrates a block diagram of an exemplary mobile device power
control interface that utilizes a power control algorithm.

[0020] Fig. 5 illustrates various components of mobile device that utilize a

power control algorithm in accordance with the disclosed aspects.
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processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component may be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components may communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by

way of the signal).
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reception (e.g., processors, modulators, multiplexers, demodulators, demultiplexers,
antennas, etc.). Each mobile device 104 can comprise one or more transmitter chains
and receiver chains, such as used for a multiple input multiple output (MIMO) system.
Each transmitter and receiver chain can comprise a plurality of components associated
with signal transmission and reception (e.g., processors, modulators, multiplexers,

demodulators, demultiplexers, antennas, etc.), as will be appreciated by one skilled in

the art.
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[0033] Fig. 2 illustrates a multiple access wireless communication system 200
according to one or more aspects. A wireless communication system 200 can include
one or more base stations in contact with one or more user devices. Each base station
provides coverage for a plurality of sectors. A three-sector base station 202 includes
multiple antenna groups, one including antennas 204 and 206, another including
antennas 208 and 210, and a third including antennas 212 and 214. According to the
figure, only two antennas are shown for each antenna group, however, more or fewer

antennas may be utilized for each antenna group. Mobile device 216 is in



OFDMVA or only CDVA. However, in accordance with the
di scl osed aspects, there are at |least tw types of
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waveform there can be channels that are nmultipl exed
together. For exanple, in a COVA waveformthe

channel s that can be nultipl exed together include
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Biradcass pbenns)); ath€BK A (Geromes Pelat fhammel tiesipgrieaing Breamble).

| cat 0 i ices in.a s or th
PR PhETF Lo oDy EEHER S8R Rl o hongg
oeDaAicsolsdhatnodarnds®gta Thannels (DCH). CDMA control channels include
a Channel Quality Indicator Channel (CQICH), a Request Channel (REQCH), and a
Random Access Channel (RACH). OFDMA control channels include an

Acknowledgement Channel (ACKCH).

with

[0037] As illustrated, wireless communication system 300 can include an access
point 302 that is in communication with a mobile device 304. As mobile device 304
enters the geographic region or cell serviced by access point 302, is powered up, or
transitions from an Idle State to a Connected State, the mobile device 304 can transmit

an Access Probe. The Access Probe is utilized to determine which access points 302 are



conmuni cating with the termnals. [0035] Fig. 3

illustrates a wirel ess communi cati on system 300 in
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| east two nodul ati on waveforns, such as for both CDVA

and OFDMA channel s. Al though Yarious aspects are

descri bed herein with reference to CDVMA and OFDVA,

the aspects are not so limted and are applicable to
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robe rower

cess Probe I's sent at a
pxroommte withlsoihno a@en’eatm d@eeilapchopaneontndasratefpoant kvel
Sector (RLSS)., Successive Access

Re%(}grgeébl nk Servi
STl cap updais thghre IO RRY CIHB RIS f Wi RO Vg Gy ol bits
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devi ce 304. At substantially the Sanme tinmes as
t&ebeﬁqxdetcd b@radmstlng sateugsi afgvdr rionplife cesAngog Aton8B2d, and a
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-AnEIRE CoB¥Hidct ed State, a reference power |evel

ﬁﬂBﬂp' i shep 3@BodhaiRNidiBtall8¥ih &304 308RaP8e configured to adjust
the digital gains of a Request (REQ) control channel, a Channel Quality Indicator (CQI)
control channel, an Acknowledgement (ACK) control channel, or combinations thereof.
The digital gains of the control channel(s) are adjusted so that these channels are power
boosted relative to the CDMA RL reference power (PCTRL). In accordance with some
aspects, the digital gain of the control channel can be adjusted by a factor proportional
to a reverse link control channel gain. The digital gain can be applied at a modulator
block prior to an IFFT stage of a reverse link multiple modulation waveform
transmitter.

[0040] A Data Channel Digital gain modifier 310 can adjust a digital gain of a
Reverse Link Data Channel (R-DCH) relative to RL control channel of a first

modulation waveform, such a RL CDMA control channel, by a factor proportional to a



configured to adjust a RL (Reverse Link) reference
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discussed with reference to Fig. 4.

[0043] Mobile device 304 can further transmit an in-band and/or an out-of band
message. The message can include details on a maximum number of reverse link data-
subcarriers that can be transmitted. The maximum number of reverse link data-
subcarriers can be subject to Power Amplifier limitations and maximum pre-determined
gain limitations.

[0044] System 300 can include memory 314 operatively coupled to mobile
device 304. Memory 314 can be external to mobile device 304 or can reside within

mobile device 304. Memory 312 can store information related to setting a reference



stage of a reverse link nmultiple nodul ation waveform
(e.g., OFDVA-CDMA) transmtter. [0041] Additionally
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ormation related to setting a reference WO
mgowRy. 189BtlcpammoIsgo giasR3ardom access memory (RAM) which acts as

external cache memory. By way of example and not limitation, RAM is available in
many forms such as synchronous RAM (DRAM), dynamic RAM (DRAM),
synchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM), enhanced
SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM
(DRRAM). Memory 314 of the disclosed aspects are intended to comprise, without
being limited to, these and other suitable types of memory.

[0046] Fig. 4 illustrates a block diagram of an exemplary mobile device power
control interface that utilizes a power control algorithm 400. Inputs to the power control
algorithm 400 can include three parameters. The first input parameter is a Mean

Receive (Rx) Power Per Antenna Per Sector 402. The Mean Rx Power Per Antenna Per
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| nput g :tRragune Vahiedor @owkdimlex, where “s” refers to a sector PilotPN.

Again, it is to be appreciated that this parameter can computed by an SSCH demod
processing algorithm for the appropriate FL PHYFrame indices “f” given by the

following equation:

(MACID) mod (FLPCReportlnterval) = (12s + f) mod (FLPCReportInterval)



al gorithm 400 can include three paraneters. The first

i nput paraneter is a Mean Receive (Rx) Power Per
w@\nioenmasPer Sector 402. The Mean Rx Power PerP@nUSI0NE058307

Per WD 2008/118982 PCT/ US2008/ 058307 12 Sector 402 is

represented by Pk,, : Mean rebkive power per

antenna-i ndex k and sector- index s refers to a sector

PilotPN. It is to be appreciated that this paraneter '

is provided by the CPICH Preanbl e processing Equation 1

algorithm This algorithm processes Cormon pilots

(CPICH) that occur in the superfrane preanble, which

Jeoisb] be di R(iyﬁﬁlﬁchplpfbmaﬁéﬂ thhehe d‘@dv@lﬂarab@étél’é/caﬂ Be computed by the

accordance wi th an aspect, thls parameter is updated

@y@@ loglgad prespommaen 2arpwrtll sppPsh 1e an eb@nﬁsﬁh@s@mr@tg‘rs can

t.
RO WAy e AP AT FumbiCUE B 2R oo HNOBFLERRIRT o1
ﬁdmubﬁuﬂySﬁussed in further detail below [0047] A

second |npu paraneter is a DVGA, AGC,. Estinate
?by Per | wt@m% rogpihe peHsT eRRER] @ Al&e@ hngeqn %lﬂlg%la Power

éﬂﬁt’i&kfgﬁ’icﬁﬁ&&”@ﬁué@éﬁ% CRf: KR %trmc?@%ﬁﬁﬁﬂ(%efstcﬁﬁdcx alue can

bit Anallog Gain State, for ea ant enna
kg repElseied ber ed Estimated Energy in |inear domain
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antdsmi¢a. (i ndexed by k). [0048] It is to be appreciated
that the above paraneters can be conputed by the DVGA
bl ock and are common across all sectors. In an

i icapptdiasal that tBeiobils dedste cdheupdp@ahisdarié@kdry RL PHYFrame
S‘Berfrane preanble (e.g., about 25 nsec). [0049] The
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rasure or sector-i dex
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RLACKIH Pkl Iﬁgécﬁﬁﬁ)r "dnd I\QO‘I’be @IjJBUP}Pe It glﬁJulld)W éﬂ%rccu}l‘fcd that

equat i on: ( MA d (FLPCReportl nterval)
thesk I(cgismdjettbmmuaby otb@r RO/ amis%lzglstcrcd dcscrlbcd hcrcln are

utﬁT cg%z ggssc{’l 65 %Qf7arlous aspects. The field of the MOD RACH can be
RACH_POWER. The field of the MOD RCQICH can be RCQICH_POWER. The
MOD_REQCH can include the field RREQCH _POWER. The R-ACKCH Packet
Descriptor register can include the field R-ACKCH POWER. The MOD FD BUFF
register can include the field POWER_DENSITY of Packet Segment.

[0053] In accordance with some aspects, RACH Power, RCQICH_POWER,
and RREQCH_POWER can each be a s1.14 bit number and R-ACKCH POWER and
POWER _DENSITY of Packet Segment can each be a s2.13 bit number. The s1.14
represents a signed number has one integer bit and fourteen fractional bits. The s2.13
represents a two integer bit and thirteen fractional bits. One or more of the various
aspects herein are described with reference to this representation, (s1.14 and/or s2.13)

which is only a single manner in which the disclosed aspects can be implemented. It



13 Equation 1 [0050] It is to be appreciated that the
above paraneters can be conputed by the DVGA bl ock
w@pasarssronmon across all sectors. In an exanptBPS2008/058307

these paraneters can be updated every superfrane

preanbl e or, in accordance with sone aspects,

approxi mately 25 nsec. [0051] The outputs fromthe

power control algorithmcan include a Power Contro

shogl sbeunderstiand thrall alker4g8 cseTgionueamnte thovwayto Gmptenint the
|ster | ndex Val ue can be represented by: PCReg: PA

F%§°¥i‘V PSA ue that controls an anal og transmt power

osupe nobihetheH@Mp&an bt ah $nBahdPEWINGGI Bzhﬁﬁhetel?WRTC-MAC
t he nDblle devi ce can update this val ue every

2.\ aecorgancprmth @s respast. thhewrpe Ianmﬁbzqer@@mmer
P Piferd &R 1R- M%@ll?(%]th?lg(E?é ORBM thr caﬁ&&fag%‘%&f?m vﬂ d‘aPettH

can ‘Inc g regrs Can
ﬁjlbg/ﬁtag‘rfiads biytht M@ﬂ%ﬁvemttblﬂlock oft the RICeMAIOpackie
|s ers |ncI

Paenend B8 g\%)%RrQ?KS The RS Bnlg f om hohafaflowing

c8BpyAGiated that these registers can be referred
y ot her nanes and the regi stered described herein
are utilized to describe the various aspects. The

the. MBS elitesn oo 62y BRpREENRY e Knebuscdnl Lon

i ncl ugeptheatd eROARRELMIPNER  The R- ACKCH Packet
Descriptor register can include the field
R- ACKCH PONER. The MOD- FD- BUFF register can include

e PCMER DENSI 1Y of Pac Q0 I n
THEN SR BRS e e 67 PRoiaphene h R 1 1.
ROSKCH_POVWERiccoiafle RRIE XS PEAPERs agiece ﬂfehpo@&r @ostkol -algbrithm
bit nunber and R- ACKCH PONER and POWNER DENSI TY of
% kaplemeyted by noxier eeutivl reriacg 2t 19 gapinclydgppafiguratien parameters.

e I t

Thertbonf FRAR M Bno R R TRED AN By AR R Blei ol
tzavlnesl Nt egekarbple, thog tahics teehe thamgtd eijr titnettbe mGhie device is
nore of the various . asp ects her.ei n escribed with

fesptebifeenetsharged quape @gléﬁ% Loppighon pkt i H1 ilg dayige-
fdsép) WhA‘ﬁQXhﬁg%@th@&b&%ﬁtﬁﬁﬂﬂﬁﬁgdr&lmaﬁ’!ﬂm&t@% is given in

di scl osed aspects can be i npl enent ed
2098/ beRBS82 PCT/ US2008/ 058307



14 shoul d be understood that other
be chosen to inplenent the
we\pwshe9sput put can be an | nBandPower Contro

(RTC- MAC Prot ocol

di scl ose

) 412. |In accordan

d aspects. [0054]

ce with an aspect,

t he out put | nBandPower Controll5 Paraneters (RTC- MAC

representati ons can

PRC HITE2008/658307

n=0to2™M -1

Protocol), the power control algorithmmy update the
followng fields of the |nBandPower Contraol Bl ock of the
RTCpMAmatecket 1 RDCHGaiprbiidek and xsuii@arolf Malldes The Default
RDCHGai nl ndex can|have the follow n range of val ues|: value
—RBGl—IGa—i—H-I—HdeX%f— ; HHVR¢
PrbeRapHRrPtEpYize (R necdChrmxgiode ni n) 10.5*khen) dB. 3dB
MaxSubCarriers can have tO¥Prange of valnretd2 420N,
0 1T 0 rdance Wt s
WB%en oopA bues%: £ th b %%géd%l(ﬁnﬁeqfq? all gor i t hmﬂ zfgjge 81 dB
|nDIenented by DOABF contQ interface @00dad 4-hbl ude
OpeRNdpdWimitiodMiRar ar@ndigSratiod PREHUEONT | gurfadd aGfisec 23msec
parameters can i n"I ude R@@W par anret er ’—6"1‘3'2 § hei r
PIQF alll t \lal ues o \lal ||Qe Q
ciPdr@é@Célmey time Eh@nwhaeneihxﬁb cé is reset , but 0
are not changed duri ng napwm operation of the nobile
00561 An[exanpt €. of . the Poywer Contr
fim‘: ﬁlPﬂrL}MeBV Paraneters given im Tabhle hel ow 4
NﬁhﬁO@@hﬂS&@H@ PCI/ US2003/S068307 15 Paranet@ls dB 1dB
Protocol Range of Val ues Default Val ue =01t 7
Pr UUCF\aII U[JOL C[JOI re—ExtendedChantetHtnfo *6 f} aB:
eARopnt o 2A4-1)Aé9@%LoopAdjust(H+D 25d 1dB
ExtendedChanneIIn1o 70+n dB. 81 dB |OW (m=9t®7to
AR : T [ Tiguratign pttributie
ACECHHIGaRE et é%%&% B3 R Bocwwde | OB
Ext end8tdChannellnfo 0 0
REQChannelGainj, j=0,1,2,3 ExtendedChannelInfo -8dBto7dBin 1 dB 3dB
OMP increments.
CtrlAccessOffset ExtendedChannellnfo -4dBto3dBin 1 dB 0 dB
OMP increments.
CQICHPowerBoostForHand | Configuration Attribute 0.125n dB 6 dB
off n =0 to 2"8-1
REQCHPowerBoostForHan | Configuration Attribute 0.125n dB 6 dB
doff n=0to 2"8-1
DataCtrlOffset pBCHI 0.5n dB 7.5 dB




FLPCReport | nt erval

(n+l)*0.25 dB 1 d
W@ o8N T0P825 dB 1 d
Local vari abl e of

B
B
RCC- 0+ dB 6 dB

OW 4 4 Power Control StepUp ASMP
n=0t o7 Power Cont r ol St epDown ASMP
n=0t o7 ACKChannel Gai nAdj BGT/Ii§2008/058307

nt MAC

REQChannel Gai nj, j=0, 1, 2, 3 ExtendedChannel Info -8dB to
7 dBin 1 dB 3 dB OW increnents.

Ext endedChannel | nf

Crl AccessO f set
0 -4 dBto 3 dBin1l1dB0dB QW

i ncpgrmnéter  CQA CHPower BaegdebPr Hand | CorRange o Valies Default
AttrlbuteO 125n|dB 6 dB off n:()to 2"81 Value
HPewerBoostHefHan—ContiguratioentAttrbute 125+
dQ:%ACHQam%mf n=0to 2 Dat acxrlo‘fos%i*npsbrcﬂ?o g5n 1175
dB 7.5 dB n=0to274-1 WO 2008/ 118982 PCT/ hS2&0& 058307
T Prot pcol Ra T varues
BRGNS o [ 25 AN ggﬁbﬂdgh}MMBi g | 2675
RDCHGai nMax ASMP ( RDCHGai nM n + n) 26.75 d Oto 15
ADC PWR Calibrated Power Level - 1o_o: 0.25:0=8® 137. 0
dSS%D%%’E’“EOASE Oig@hﬁord?&FB&’WLQ%El I)rat tl@O:O%A@. A§TdE-evel -17.0 dBm
- - 0.725: -5 npu
RX1 _('T:l:QFT_ﬂ_7 Power gt %@ﬁ?%gﬁﬁ&hpr 0. 25:50 dB 21
dB REF PWR Calibration Power Level -200:0.25:50 dB -56.0 dBm
at RFEE Input
RX1 OFFSET 0 7 Power Adjustment when 0:0.25:50 dB 21dB
AGC Gain State 1 is on
RX1 OFFSET 7 14 Power Adjustment when 0:0.25:50 dB 21dB
AGC Gain State 2 is on
RX RFEE PATH LOSS RFEE Path Loss 0:0.25:100 dB 0dB
AT TX GainCTL Table 512 entry table with a X X
mapping between dBm
value and the 9-bit PA
register
REFLEVEL This is the PCTRL 1-15 3
Reference Level in the
digital baseband,
measured in units of #
of LSBs
TABLE 1
[0057] Fig. 5 illustrates various components of mobile device 500 that utilize a

power control algorithm 502 in accordance with the disclosed aspects. It should be

noted again that various aspects are described herein with reference to CDMA and/or

OFDMA for ease of understanding, however, the aspects are not so limited and are

applicable to multiple modulation waveforms each with different power settings. The

operation of the power control algorithm can include a computation of a mean Rx

power. The mean receiver (Rx) power per-antenna per-sector can be estimated by a

CPICH Preamble processing block 504 and is denoted as p, ,, where & is the antenna

index and s is the sector-index, as discussed above with reference to Fig. 4. These

values are digital numbers that should to be translated to a meaningful dBm value. To




AGC Gain State 1 is on RX1_OFFSET 7 _14 Power
Adj ust nent when 0:0.25:50 dB 21 dB AGC Gain State 2

w0 200818932 RFEE PATH LOSS RFEE Pat h Loss 0: 0. 25pdD0SI0BS/@58307
dB AT _TX Gai nCTL Table 512 entry table with a x x
mappi ng between dBm val ue andlthe 9-bit PA register
REFLEVEL This is the PCTRL 1-15 3 Reference Level in
the digital baseband, neasured in units of # of LSBs
thiBtrd, kn pODSTEd EFegey ®niputessatitha egputarfiao UD€ A Gavatisogssed

f bile device 500 that, util.ize a .po ntrol :
BhoysF P e 855 FiReaiioydiies 4gitR TR ifiy Lhs 4B Vélue, depending
a5 PRCAGC S04 gafhytdtel WBe cdtidiLsl @gadypdriasteVarth®sgput of ADC 506
aspects are described herein with reference to CDVA
Brigheted IOFDMA t be apprseiatsfl thei dleip peramgtonfas ¢rowelngions frgm all
aspects are not so limted and are applicable to
PRSEQTS (51 & MBI Gbase salieResf or ms each with different

sett| e ' r @

BRES  m CERER e 6, PRAL B bk A RN BPRRC 504 “per
pewet canlbecomganced e s¢or@rind X« arploameennp émdea it s roldows:
per-sector can be estinmated by a CPICH Preanbl e
processi ng bl ock 504 and is denoted as Pk,, , where k
is the antenna index ang s_id#heg sector-index, as
di scussed above with refefence o Fig. 4. These
val ues are digital nunbers that should to be
transl ated to a nmeani ngful dBm value. To WO Equation 2
2008/ 118982 PCT/ US2008/ 058307 17 this end, an
estimated energy conputed at the output of an ADC 506
Eﬂmpl | scus$REabARREaIBYEnLEy BSEBL mahHo UBhSatysBal receive

as a direct mapping to the dBm val ue, depending” on
atennashy Bormaliing it taathe fullFherl @ 4 DiGpavedt and svlyiactag theemnelog gain
at mhe output of ADC 506 1is denoted Ek. It is to be
%ﬂ@ 8¢ ated that this par anmet er has contributions from

all sectors (e.g., multiple base stations).
AE,, =10log,, [—ZZ(ADB%M T— ADC _PWR

+REF _PWR+RX_RFFE _PATH LOSS
+ RXI OFFSET 07 x I, .,
+ RXI OFFSET 7 14 x I, ..., (indBm)

Equation 3

Where IGainsiates = 1 when Analog Gain State 1 is active and Analog Gain State 2 is
inactive; and /gainsiarer2 = 1 when Analog Gain States 1 and 2 are active. Otherwise,
these variables take on the value of 0. In one example, parameter ADBitWidth = 14-
bits, and the calibration variables REF PWR, RX RFEE PATH LOSS,

RX! OFFSET 0 7 and RX1 OFFSET 7 14 are known parameters, or are user-
programmable on power-up.

[0060] From the above, the mean received power averaged across all receive

antennas (in dBm) is given as:

AES:IOIOgI{ ! Zlo[AEk’s“”} (in dBm)
MR k

Equation 4



[0058] Fromthe above, the estimated energy at the
out put of the ADC 504 "per- sector" can be conputed
WO 200886898Dr - i ndex s and antenna i ndex k as f ol POIES2008/058307
Pk,s Ek ~ Y Pk" EkK S Equation 2 [0059] The above
estimated energy can be mappelf to dBm at physica
receive antennas by normalizing it to the full-scale
ADC power and subtracting the analog gain as follows:
Eks AEk s =10 logio 22(g Bit6Vvtath-1) - ADC _ PWR +
REF - PWR + RX RFFE PATH LOSS + RXI-OFFSET 07 X
woaticnBizals éiie runEbar o rresTr ntampax forca¢ mebde e4v2eq.i n dBm)
Equation 3 Wiere lcainstatel = 1 when Anal og Gain

fodilp 1 1 siAsbM@n@WithRRh§@cCah A cRs@PRobR Fover Computation can
I nactive; and lcainstatel2 = 1 when Anal og Gain States

be edlenlatcd pefadlowmisy d'o tanpisipniiom the ddle Statey Bratedsil &xsthe floanccted

the, val ue of,.0. .l n ex | e ar a er .
Qs PP, 12 BhoiR g 3R  ESRTRCE s MBLATE MR acoseoing over the
REFCIDPVMR, it oRERRnPATIH UGBSI A iR sPORESER 1 détd@thed based on the
RX1 OFFSET 7 14 are known ﬁaraneters or are user-

Pperoammelbise Py AMBsHELIaiped @@@(Y]:th?@brﬁlﬂqﬂﬂleéWé?C@éwé power of

V .
R R CEE RN REISRRIP roRIRE SRR ARERES s BEGRIS g moge
/bo] (in dBnm) MR k Equation 4 WO 2008/118982
PCT/ US2008/ UaBdccessBowbere MR IS, hOpaubdaprdplst
recei ver antennas for the nobile device. [0061] In
accordance with an aspect, an Access Probe Power Equation 5
Conputation can be calculated as follows. To
transition fromthe Idle State Protocol to the
Gbenedle MeankstRaveer Pridt; el (450 1mbBid teregesectos sEdDbseddted at

Access Probes to the access point over the
cach Superframe Preamble, throughout the access procedure.

[0062] The OpenLoopAdjust parameter is typically computed as:

OpenLoopAdjust = - AP_Transmit Power (dBm) - Target AP Receive
Power (in dBm).

As an example, a nominal “Target AP ACH receive Power” of -114 dBm can be
assumed that corresponds to a target C/I = -17 dB for the ACH Probe received at the
access point a Noise Floor of -97 dBm. Furthermore, a nominal AP_Transmit Power of
33 dBm can be assumed. These parameters lead to an OpenLoopAdjust value = 81 dB.
[0063] In accordance with an aspect, if the mobile device 500 does not
successfully decode an Access Grant from the access point, then the mobile device 500

transmits Access Probes as successively increasing power levels computed as:

ProbePower = InitialAccessPower +

ProbeRampUpStepSize * (ProbeNumber — 1)
Equation 6

The mobile power control interface 502 transmits probes at the desired ProbePower (in
dBm), by programming a Power Amplifier 508 accordingly. Specifically, the power
control interface 502 utilizes the “AT _TX GainCTL” Table that converts the above



RL CDVA control channel. The Initial AccessPower can be
determ ned based on the QOpenLoopAdjust paraneter

w@ oiw8aise from over heads) and the nean recei vRGI/ps24es/058307
of the CPICH Preanbl e pil ot fromthe sector where the
access attenpt is being made.l9nitial AccessPower =
- AET, , ge see, 0, - (OpenLoopAdjust Equation 5 where the
MeanRx Power [ AET arg e see,or (dBnm) ] of the target
saupwed BiodkPovwer (dbdﬁtvehilem an ghithy aligped fcommpinRateaniioe, power

abRE 3B S0 PERS BhRFE Brt i W)l et i

ERRNMOD PARsY $1bifs arc Afhaldddshd porRaviiplifidBBYS to al@kmdedinsAision at
Recel ve Power (in dBm. As an exanple, a nom nal

thpglesieqd DQWGACﬁh? Adeil e GaieF I tabfe is prograymmeblan be
ﬁﬁrg fred th I&OJXEH%?H%O ggl%%é @ﬁ%ctc@srsqj%ceg{l}e fhte p%zv'sg gOI{tR)rl interface

ACH Probe recerve access poi
FHDpiogaims-OViodBator block H&E apfatlowa. MsiRYeaCK POWER ﬁeld ofa
AP Tr anémt Power of Bm c be assuned. These

d
AROEKSTeRIS 1155t %%c(o]pﬁdj ust value = 81 dB.
[dh@ﬁ}?] In @%@&a %qggn%éﬁsgébt afﬁfﬁitCDMA RBRrdRPPL&er (PCTRL)

devi ce 500 does succe decode an Access
Coaptitafipo may e calcolessl adolhaws. tfh&frr théymohdb déracd®0h smecessfully

RO b BTG Ot Bl PG OORF BB A insalizes a RL
COMA 2bAeSIRRaRRMVeI fertncd BN PARRIRIIERS BETRL as follows:

(ProbeNunber -1) Equation 6 The nobile power control
interface 502 transmts probes at the desired

ProbePower (in dBm = bybehowrartiidgecasOhvaer Anplifier
508 accordingly. Specifically, the power control Equation 7
interface 502 utilizes the "AT TX Gai nCTL" Tabl e t hat

nverts the abov 2008/ 118982 / UsS2008/ 058307
% IS PEHRNA S Fap 68%‘%6%‘51%@?3“ Eﬂé‘r g+ %ﬁ oR B ereRniiel as
andssamug,cates it to a power anplifier register
510. Were Xx is an i nt eger and in accordance with an

ﬁ@ggg X in an rné)re %f%g) I(I)heso%ve)é C(k))lllttroﬁ ?g)g)e Lgogat rat%shtlonTlrne

ower arrp ow transim

tiest toedrd) WObﬂB‘@VKE dbs ﬁi;’ttl pEdim tladdpRnilSop power adjustment
programmabl e. [ 0064] In one exanple, during the Access

miosedirely desciiled p gy poctignt PHIcrvisedhe a@énle goRoprsEatshgmean
{I\f/:lgglgle %)gvrverb(lfc‘gl(lzekagg [a/?ELL(;L ﬁ 8 Vrv?ng f;gc]ﬁ super anﬁ%gm ie alm compares
it to the mean received power measured during the previous superframe preamble of the
RLSS. First, a step change of ReceivedPowerChange (dB) in the mean received
superframe preamble power since the previous superframe preamble of the RLSS is

calculated as:

ReceivedPowerChange = AE, i [currentSuperFrame]

— AE,, o [PreviousSuperFrame]
Equation 8

The Pcrrr, value transitions to its final value of Pcrrr-ReceivedPowerChange according

to the following rule:



MOD RACK register is set to a value 27(-11). [0065]

According to another aspect, the RL CDVA Reference
weromen1§90BRCTRL) Conput ati on may be cal cul at ed BGT/US2008/058307

follows. After the nobile device 500 successfully

decodes an Access Grant from%h access point, the

nobi l e device 500 initializes a RL CDMA contro

channel reference power paraneter called PCTRL as

fol | ows: PCTKLP=,,Kf)ebBPolir- Rec@yed Aowe€hides et

Equation 7 This paranmeter can be updated using

open-1 oop and cl osed JdmQ d scussed
bel ow. [0066] In an exa IC@emioapngnsttwﬁlrp@
control, if OpenLoopTransitionTine is set to zero,

the nobil e device does not performthe open | oop pom%?uauon9
adj ustnment procedures described in this section
O herwi se, the nobil e device neasures the nea

Wagisitlerotpothe tinst singsdh Rasis upaRmeprrarg]e o éieé?ale‘is and is
HIP&EL i 3’9? o OhRATRGs "i‘gag %86@@5&3}] fTim$ 0. the mean

recei ved power neasur e previous superfrane
oeabl e oIn etMpecRJ_tBSpoﬁelr ettnlrohmsdrﬁxce Gbﬁ(hghich)f:an be referred to as

Recej vedPowerCh in the an rece
gﬁﬁ@f VRESRE ngﬁbélg y}@e %g&%ﬁal@l{nﬁé hey éq,qtgﬁ ghannels at reference

%6’&9&" BEAYE (R rcﬁﬁﬁﬁb be pﬂigrérﬁﬁn?—tﬁ?gbv%er SR 88 @Fdingly.

ecei vedPo r Change = AE RL urrent'Super Frane] =
BpccHlicedly | the evwencsc@upémﬁarﬁwe]SOEquhmwha 8AT_'|T1>é_®£ﬁfGIL” Table that

| u t t o i f I f . o
Rt BBy trBBar ERiahERown TUp whfSe Ren bitpvahieq sgnomits
fothe pom ﬁﬁﬂﬁiel 1898¢r ACTHHSRAOAR AMSLL and th Redfdandd Witiran

Pc,,, (0) Recei vedPowerChange x mnt ,1 OpenLoo
Fypaeisb £iusth toniune Ebesartis age thaneigaaled deepewer #raplifigre08 to
l.ast Ry Besmaarreelpreanbl e of the RLSS and is

f%rltlleozavg?rans ISSIOI%%t gane umrts as OpenLoopTransi ti onTi ne.

[0068] In an example of closed loop power control, the RLCtrIPCMode for the
RLSS is set to ‘ErasureBased’ (e.g., an ‘ErasureBased’ power control is implemented).
In this mode, the mobile device 500 can handle the FL CEI bit intended for the mobile
device that is sent in the F-SSCH of the RLSS as the power control command for the
RLSS. Specifically, the mobile device 500 monitors the FL. CEI bit in the FL
PHYFrame indices “f” computed below, provided it transmitted a valid R-CQICH
report in the most immediate RL PHYFrame containing a CDMA control segment prior
to FL PHY Frame index “f” according to Equation 1 above.

[0069] When the CEI bit transmitted over the appropriate F-SSCH is ‘1°, for the
power update operation the mobile device increases the corresponding Perrr, by
PowerControlStepUp dB. When the CEI bit transmitted over the appropriate F-SSCH is
‘0’, for the power update operation the mobile device decreases the corresponding Perry,
by PowerControlStepDown dB. It is to be appreciated that these changes in Peygy,
values can be in addition to any changes dictated by the open-loop power control
algorithm discussed above.

[0070] In accordance with an aspect, the power control interface 502 transmits
the CDMA control channels at the updated reference power PCTRL (in dBm), by

programming the power amplifier 508 accordingly. Specifically, the power control



[0067] In an aspect, the power control interface 502

(which can be referred to as the software of nobile
waelewsaes98D0) transnmits the CDVA control channePGI/ES2008/058307

reference power PCTRL (in dBnm), by programm ng the

power anplifier 508 accordinglly. Specifically, the

power control interface 502 utilizes the

“AT_TX Gai nCTL" Table that converts the above

ntarfrge 862 Prilites Hona T TXBG)lin(EéﬂIuEattl@thahco(wbm thg aberee eomeputed

bRERE by iyl b S RENE s TBbirh Sl i BN itnye? reister s10.

ABRRGLbitsIwaeea cah®el) Ak thdhSigRalXd 1 ths pawer dohdiFicr 508 to allow
signaled to the power anplifier 508 to all ow

REHY PRSIt Ehe @ﬁswﬁﬁ BOY RIS | k@dﬂ@@lﬁé’@mp é@@ afliupty thgyrelative power

a%hﬁlqutg@igdcglel fOenRES gﬁ?ﬂfﬁ a@ ct ot Qré?{er%%e#? SRR TRL )

afid RSACK Bastedl' chpove rdigoaitly olvhich wnttﬂieejmthed)n dethih btloivs
the nobil e device 500 can h le the FL CEI bi t
[%7ikded f OFCUABEIRBR pepecly e B- @ﬁ&? Hirgpogtedes patt qagey a FL

Eaﬁ%@'t'e es{ @%ﬁ%%@vﬁé 1§1ﬁﬁlrpﬁéﬁﬁlﬁﬂﬁ%ﬁlr ol comand for

he ecifically, the nobile device 500
nDnltors the FL CEI bit in the FL PHYFrane indices "f'
conput ed bel ow, provi ded F&mgﬁaﬁ§ﬂ1tted a valid
R-CQ CH report in the nost imredi ate RL PHYFrane Equation 10
containing a CDNA control segnent prior to FL PHY
Frame index "f' according to Equatlon 1 above. [0069]

o Serah s, til% B e oL i G b o block

r |
T RO O IO

omps e appr opy ﬂhatRecbiéﬁ%drﬁcam@s a FL qhﬁnddf?rdaﬁé‘k@ (e g., DFLSS
updat e operation the nobile device decreases t

tscshff@rsp ﬁ@usﬂmhztﬁ%yem a@&lﬂm%ﬁmmnweﬂmex feld in
8 TSR AP el PR RsRJRA Y R ISR ik AN sero

opg hdnO0Op power control algorlthn1d|scussed above.

[0070] In accordance with an aspect, the power contro
interface 502 transmts the CDWA contr ol channels at

the updated referen p |

programi ng t @wﬁomggmaﬁgﬁ?' d%)acco hdo

Specifically, the power control VO 2008/118982 Equation 11
PCT/ US2008/ 058307 21 interface 502 utilizes the

AT_TX_ Gai nCTL Table that converts the above conputed

R@W]_ (dBnro uaédﬂ@lf,sﬁ tidg the Powerkdhit6l iaRdfatd SOBENtFogrm the
ower anplifier glster 510. These x-bits (where

M@aﬁt%élw SalﬂéWtSﬁtéwg hoyR&REEH: BOWER fisldels 1 ddpofithe er
%ﬂﬁc@&éﬁ\%gmter to a value:

ﬂOOl’ {2—(14—REFLEVEL) % 1OCQ]CHPowerBoostForHandoﬁ‘/20 % 214 }Wthh in Sl ] 14 format

has the interpretation:

floor {2—(14—REFLEVEL) x | (CQICHPowerBoostForHandoff /20 214}

214

Equation 12



transm ssion at the desired power. The nobile device

500 adjusts the relative power |levels of the RL CDVA
weomwsnIsrhannel s (wWith respect to the referenkP€r/psees/ 058307

PCTRL ) and R-ACK control channel "digitally", which

will be described in detail b& ow. [0071] According to

an aspect, if the RRCQ CH report does not carry a FL

handof f request (nobile device is not in handoff) then

PaQodie m@'@t@qtbatt ifdhe RECQIKH aerooimariestantii lsandt) gequest and

con e 502 can program.t. tor
DRIE 8RB Rer B flds B a2 Re R R i VRS S0 fores he
21 GEIQ)M\@ILHQQQE%S riegeHredurd Bitdrony LSS {nlleaBEEMLDown.
If the R-CQ CH report carries a FL handoff request

(9731 | DFLEE?CCP@a@@@fW’éIP ah #speelo REQGHsNnel Spimj oghe papofor all RL

RS Tt E R R OB B P e d Pl o I 5 ana

DIRAS Si decoriding@Qthd Blls@ing ales: IF'the DRASH iPGPetdnt FoRGRERLES, and
ng CHPower Boost For Ha ndof f Equation 11 [0072] To

Bonplish this, the power control interface 502 can
programthe Modul ator bl ock 512 by setting the
RCQ CHPONER field (s 1.14) of the MOD _RCQ CH register

to a val ue pl oor pfdchdMeREREYRAOH BoostForHand
0CQ CHPGWer BoGSt For%andofef /20 x %14 ?Weq’] SR RE o

14for has the interp ation
&C%@ﬁl@@é{ Vaewrckrsn@ fﬁﬂgaswrﬁﬂnﬁgfq%@rr a%% cgp prpgram the
Modﬁﬂa‘f’or%%t%@l@rbs 12100, 200811 B8 P08 9P e
Is to be appreciated that, if the R CQ CH report
BR;EQ(E&_BQWE]B hedd doif 14)roé MODHRREQCH register to a value:
CQ CHPower Boost For Handof f is greater than zero, the
nobi | e device 500 ignores the FL CEl bit fromthe
p)q§(§, 24(1ﬁ rtregEL B pceameatnﬁkElQamwtrda@FoRb_n@B/zor;gz43 in sl 14
ower: Down. [0073] In accordance with an a pect
F@E@mm@lﬁa@mm@lthe same for all RL QoS levels, j.
The R-REQCH transmit power can be conputed for the
RLSS and DRLSS according to the following rules: If
the DRLSS is different fromthe RLSS, and

ﬂOOV {2 —(14-REFLEVEL ) % 10 (REQChannel Gainj + REQCHPower BoostForHa ndoff )/20 % 214 }

y 14
Equation 13

[0074] If the DRLSS is the same as the RLSS, then

Preocrr = Pege + REQChannel Gain
Equation 14

To accomplish the above power boosts, in one example, the power control interface 502
can program the Modulator 512 block by setting the RREQCH _POWER field (s1.14) of
the MOD RREQCH register to a value:

floor {2’(14’REF FEVEL) o | (URECChamnelGaini) 120 o 214} in which s1.14 format has an

interpretation



then PREQCH = PCTRL + REQChannel Gain | +

REQCHPower Boost For Handof f To acconpli sh the above
w@owenigeenst s, the power control interface 502PCHIS2008/058307

programthe Modul ator bl ock 512 as follows. The power

control interface 502 can set2the RREQCHPOWER fi el d

(s1.14) of the MOD RREQCH register to a value: floor

{2 (14- REFLEVEL) X

10( REQChannpjdpainj # REQZHPower [BOGSI ForHarrd o Ff ) 31

214 } whic 1 on:

floor {2 -(14 - REFLEVEL X 30 (REQChannel Gai nj

+REQCHPower Boost For Ha ndoff y / 20 x 2 14} 1111 Bgquation 15

ion 1 007 ] | §
R P nTort et e KA R SR RS G be
ﬁrénsm'ﬁﬂecaﬁsi@g'@l:mlﬁ ntddalaﬁb@VEoﬂJ@MlﬁfpldQ @SR S\CK OHan@smit power can
exanpl e, power _control_ interface 502 can program
bheompried 91%165 rforsthg FBSS@RC%gimg &0 therfglleHeSRRECEIPONER
field (s 1.14) of the MOD RREQCH register to a val ue:
floor {2-(14-REFLEVEL) X 10( REQChannelcainj) / 20 x
214 } in whidh,s=R. 14 ACKORIOfas+ATKChieeldet ati on
WD 2008/ 118982 PCT/g / 07 dj 2 fltoor
{2_(14_REFLEVEL X 1 %?@éﬁ? inAdBENS 14y 214
Equation 15 [0075] In an aspect, unlike R-CQ CH
R-REQCH, the R-ACKCH may be transmtted using O:DI\/ﬁq‘uatlonl6
Thel AICA ClannclBain Aada@stipb’, a firbgraRnAGKCDIARN maranictqrane set
can be conputed only for the FLSS according to the
FASHBRSg expressi on: SAcx =1'cTRL + ACKCtri Offset +
ACKChannel Gain + A CKChannel Gai nAdj ust nent Equati on

%K@ﬁmﬁm(g@)r@ﬁgﬁdj ustment a progranmabl e CA&M
paranet ér and s
NACK

RDCHGain—lOloglO[ j V' I =1

CIRL—SUBCARRIERS

NACK

ACKChannelGain =
RDCHGainy, - —10logl0

J v [CDMA =0

CTRL—-SUBCARRIERS

Equation 17

where /,,,, 1s an indicator function. /., =1 indicates RL PHYFrames containing
RL CDMA control segment, and /,,,, =0 indicates RL PHYFrames that do not

contain R CDMA control segment, where Nck = 8 is the number of ACK sub-
carriers, for any given OFDM symbol.

[0076] The above can help ensure the RACK transmit PSD to be
ACKChannelGainAdjustment (dB) hotter than R-DCH transmission. It is to be
appreciated that in some circumstances R-ACK may need to be sent at a higher PSD
than R-DCH to minimize ACK-to-NACK error, especially in circumstances where
ACK-to-NACK detection is not available. To provide R-ACK transmission at the
appropriate power, the power control interface 502 can program the Modulator block
512 by setting the RACKCH_POWER field (s2.13) of the R-ACKCH Packet Descriptor

to a value:



constraints: ACKCirI Ofset = DataCirl O fset RDCHGai n
-10 log 10 NACK V ICDVA -1 ACKChannel Gain = NCTRL

WOEBSARRBERS RDCHGai nNol , , cc -10l 0g10 NACK J \WA'TZDB4048/658307

0 NcTRL- sUBCARRI ERS Equation 17 where | CDVA is an
i ndi cator function. | CDMA =124 ndi cates RL PHYFr anes
containing RL CDVA control segnent, and IcDVA = 0

i ndi cates RL PHYFranmes that do not contain RL CDI\/A
cont ol segrent 1her e NAGK B Jig e e of

sub- carri €eri3 or “any gi\en OFDM synbol . [ 0078] Th
above can hel plensure the RACK transmt PSD to b
ACKChannel Gai nAdj ust ment (dB) hotter than R-DCH

tra |st preciated that in sone
XVMCE ?i%foé?aﬁ‘ %}prﬁélgﬂlpto be sent at a higher
PSD than R to mnimz ACK lo ACK error
especial l'y jn ¢} hcumstanc e ée”zm %mmzn
detection VS n avai | abl €. To provide R ACK
transm ssi
control interface 502 can pro?gramthe l\/bdul ator bl ock

512 by setting the RACKCH POAER field (s2.13) of thEquationl8
R- ACKCH Packet Descriptor to a value: WO 2008/118982

PCT/ US2008/ 058307 24 ,4CKCtr| O f set +ACKChannel Gai n

fd000f  2- ( 1Ac&RithnEVEhotherlddpect AoKChasn RILCGATA D jcUabdbTRMevice 500

I%lg&ﬁ)l((%efik%lﬁ V\gl ch in sg 13 fo t h%gPﬁgV%_%tﬁﬁéﬁt at |0;)1{1r5{1
éigagmﬁl’%g‘(aqﬁ g{oﬁhﬁﬁgl t‘dsf&ﬂ@ﬂt}aﬁlo s i's%efe?nlﬁ tERUREHAR based
18 77] Ac

Ing to anot her "aspect, for a given
RowaTcantrolie Imaib exanmethe parbdoter RlWHGad jiuetly dhned for RL

i gital. ' f th - I to RL CDVA
Bt it 1O ke sl o8 B RS RO RoCHGar 1
fow78] i s reffahé RBLIOd&gc@500sadR AR corresponding to a RL Frame

with CDMA control segment, the mobile device 500 can transmit R-DCH sub-carriers

with the highest RDCHGain that is permitted by total power amplifier limitations. If
the RDCHGain > RDCHGainMax, the mobile device 500 can transmit R-DCH sub-
carriers at RDCHGainMax. Next, the mobile device 500 can compute the associated
Maximum supportable sub-carriers assuming total power amplifier limitations and the
above computed RDCHGain. If the maximum supportable sub-carriers is less than
sixteen tones, then the mobile device 500 assumes maximum supportable sub-carriers
equals sixteen tones and computes the corresponding RDCHGain. The mobile device
then reports the tuple [RDCHGain and MaxSubCarriers] in the InBandPowerControl
block of the MAC header of RTC-MAC packet. This assists the AP RL-scheduler
algorithm to determine the appropriate RL-ATA for future transmissions.

[0079] If the mobile device 500 has a valid RL-AT corresponding to RL Frame
with “NO” CDMA control segment, the mobile device 500 can transmit R-DCH sub-
carriers with the highest power spectral density (call this parameter RDCHGainyonrrcC )
that is permitted by total power amplifier limitations. If the RDCHGainxonrrcC >
RDCHGainMax, the mobile device 500 can transmit R-DCH sub-carriers at
RDCHGainMax. The mobile device 500 can compute the Maximum supportable sub-

carriers assuming RDCHGainMax, total power amplifier limitations and the presence of



power control." In an exanple, the paraneter RDCHGain

is only defined for RL Franes with CDVA contr ol
w@ehb@sned9g2 as di scussed in the foll owi ng: [0078pCT/I1S100£058307

nobi | e devi ce 500 has a RL-ATA corresponding to a RL

Frame with CDVA control segment, the nobile device

500 can transmt R-DCH sub-carriers wth the hi ghest

RDCHGai n that is permtted by total power anplifier

RLrfirarme wothsCDMA ccvtﬂi@l m. Hthe m@@m@m Wrtablh @ub-carriers is

| e devi ce 50 S - carriers
IRt sk TShgatfes i Ao hloq S0P gab E98me SRl Sportable
Edlﬁcaﬁtﬁ&@ @q@dm@lxtebﬂmney aEeHRItEsabt eorséiPolidig REICHGain. The
assum ng total power anplifier limtations and the

awbie dedeptlecanrerauaie tuple FRIPGE Grinand M s st ig the
ﬁﬁ%ﬁ%ﬁ?%&ér@oﬁtrb@%é of tfl@ MAC ﬁle?i((fe? SPRTEMGRC %{%Q‘[ t”ﬁﬁs assists the

e device assunmes maxl mum suppor
ARRIC3cHedales algortithal ® ditetintrentht ap@spastd RECADAL fos fitine
correspondi ng RDCHGai n. The nobil e device then
ghPHEOShe tupl e [ RDCHGai n and MaxSubCarriers] in the
|dBaCPover-GoRE by ik sk Rlint BT IMIE REedeihcSowRTCIAE
packet. This assists the RL-"schedul er orithmto
thetrércpis 2 carthprogpypr te Maitéatéal_blAdkAS foby $afting @e Power Density

ol ORI ATOBLF PoBlBKdPrig i RL Frame. with "NO' COMA

control segnent, bah@rlOﬁKBbtb(l?b@am?%Vl ce) 500 can transnit
R SUBFIEEYjeers with t he hlgﬁé%t power spectral

density (call this paraneter R VW\?]
is permtted by total power anplifier |rr%%{2§t§|fglﬁnsl£thﬁ%% a
e pRE@d@ai nNo, , RLCC > RDCHGai nMax, the nobile device
500 can transmt R-DCH sub-carriers at RDCHGai nMvax.
The nobil e device 500 can conpute the Maxi mum
supportabl e sub- carriers assum ng RDCHGai nl\/lax tot al
power anplifier fimitations gj}%%ﬁ&@@ﬁ{;

2008/ 118982 Hed/1)S200871°0583@7 25 RL Fra 1f
control segnent.|I|f the maxi num support abl e
sub-carriers is Tess than sipxteen tones, then the
nobi | e device 500 can assume naxi num supportabl e
sub-carriers equal s sixteen tones and conputes the
correspondi ng RDCHGai n. The nobile device 410 can

R8s cpover et ¥ Blents pebony 8&%“@@@5@%&%?@@ ipace 502

%%ﬂr%%glam-rﬂﬂb MERH S Holie12 lg:’ EQ pd le@lbe@sﬁt?%i FBrte

det'erm ne the appropriate for uture
MQID s sBUBR $0 a p@lg80] For RL PHYFr ames cont ai ni ng CDVA
RLCC, the power control

DazaCzrleﬁez+RDCHGamNONRLCC j 790
ﬂoor{z (l14—REFLEVEL) 10(

Equation 19

x 13}
which in s2.13 format has an

interpretation:

ﬂOOl’{z(MREFLEVEL) x 10(

DataCtriOffset + RDCHGainyongricco j 720 }
213

213
Equation 20



interface 502 can programthe Mdul ator bl ock 512 by
setting the Power Density (s2.13) of the MOD FD BUFF

wao o00&/1v8821e ( DataCtr 1Of set +RDCHGai n) / 20 f | BOT/US2008/058307
2- (14- REELEVEL) X 10 x2 13 which in s2.13 format has
an interpretation ( Data Ctrd6 Of f set +RDCHGai n) / 20
floor 2-(14-REELEVEL) X 10 x2 13 213 Equation 19
[ 0081] For PHYFrames w thout CDVA RLCC, the power
Bontortw apprecertddtbet thatzhe FCHGalr amt heavbtiu Lsatoorpulbddomity for
512 by setting the Power Density (s2.13) of the

H:‘yﬁqgmep:tha@ deyng gpmjgm(RL CDMA control segrnent

rl Of fset +R Nt C
E@§2€14X 10! ¥Ap° fi"% HhObol de\élceigé(% relpﬂlﬁ hﬁ ar%aXémum supportable
bub-&arés (ellak SUL CArri&ds) for @thDOPK&ﬁtMBDﬁBkﬁghrtn@mm MAC
20 floor 2- (14 REELEVEL) X 10 x2 13 213 Equation 20
doneighe Resmrkeidy hedudaylfggsdontrollpek); The gxggption being that

f
?g%pﬁlg Jé F%? frabiE %Itl_b %’%@ﬁgarres t hat %%9 %osagag%?glltdﬁ glﬁllt_e%n’ then
mbdAuloIﬁmhemhs s goERrteen pidDB2 lcotrespandiag REdCH Ghindesyahan e

500 reports, the maxi su [ . e.
gﬁé@@wk@w% PHEF %aﬁ,%ﬁg%gpm%d only for RL
PHW&ﬁest\pﬁlRﬂ@m%ol g of the RL-packet (in

t he | nBandPower Cont r ol Bl ock The exception being that
[088he maxImasepsiapgrow itha bbb esps ol theanaiieug) supportable sub-carriers is

rrie _ er than si xteen, then
%m@gﬁ(?ﬁ’?wl@l%sf%rsﬁgéﬁ%mé|r§§uété1}g Bnd the corresponding
RDCHGai n | ess than RDCHGai nMax is reported. As
expl ai ned above, F]{\[}CHGal nis ﬁgﬂ}{%eeoanw for RL

C max
Equation 21
where
. PMAXfL]N_PRLcch]N .
® =10log,, —5 — P.p, —RDCHGainMax
1+107

+1010g,o Nerrrsuscarrirs — PataCtriOffset

Equation 22

If N¢,max computed above is smaller than sixteen tones, then Nc,max is set equal to

sixteen, and the corresponding RDCHGain is calculated as :

_101 PMAXfL]N_PRLCC7L]N
O810 141071

RDCHGain =| — DataCtrlOffset —10log, (N, ,,,, =16)

+1010g,0[ N sy supcarrmrs 1 — Porre

Equation 23



PHYFranmes with RL CDVA control segnment. [0083] In

accordance with an aspect, the nmaxi mum supportabl e
weamsamIsiers is conputed by solving for Nc =PCI/USBRG/058307

resulting in: Nc = 2 floor 11092(1 0 (D /10 )] MAX

Equation 21 where - | O o0gl®PMsX LIN - PRLCC-LLV - P

CTRL RDCHGai nMax 1+10-"/10 + 10loglo

NCTRL- sUBCARRLERS - DataCirl O fset Equation 22 |f

NW8Abx conpuensd:xampieeof| Oéossdnbﬂdpe:to“teh aontgilxthe elosedsloep power

t hen, Nc [ t e I and e .
CHPRLEB U i eutilen it FeB iR B0 sA0 slospube RL tink.
1 ddditidnRitCan bé Wil td tdMpedsif foRRGEaInd ifterference (since there no
Dat aCtr| Of f set - 10l 0og10 Nc, MAX =

hof B o1 thevratrabighamslRAhEREped- lqm@mmv)eEaQiﬁfql on thsRIWGDMA
y 9
A R b AR S RN, et R Sh 1hEEBYIA sl

plewveel and@nte cdnserve ichergiRlas Clb\ac pesdivdd at&l‘ﬂ@bllohﬂe tdece, resulting in
| e device 500 to close the RL link. 1In addltlon
%C%dlé?if (8&- RQiic Asyice hiranspybing Arcemingmumpenyeg nggfigd to close the

it eAfigtisng c(rsa'lt@ﬁl%tl@ef@ ltfe @l%secﬁ' o%r EMof BRI CDMA
channel’). The cl osed-10op power trol on the RL CDVA

dtaalnaledan damtifized toenitigate ulmteﬂfermazt tD@tlmr oIS, a

far" ffect on the channel [ or
(88 or v e Ry 88 bereoitob Sluirirage Hyoprgodr3npfegire based
Ql%yédclge)p ?&%&I donfel dﬂal/ orQﬂﬂbbWﬁ&[se& BoWer- cdiRl | B tﬁ@‘}’lka%ﬁl)e based
transm't the m ni mum power needed to close the

tlopad, logpl n@wwommmoy tlyy mabil exdqvagei updhigs its Frécrghesspagvar baged on

Quwer cont r a be utilize
FYEE oGSl Pontle peRal Tt o o HFDBSR AP0 PFsbtdige
?f%ﬂ%—ﬂ(ﬁ@@ ogm&eﬁotﬁ@r&emle iC@afid&agddeon Wp-8uvon FORESontrol bits

rasure base
sent from the access point. The RL CDMA control channels (R-CQICH and R-
REQCH) are decoded by the access point assuming erasure decoding. The following

performance can be performed on this channel:

Pr[Erasure] < 50%
Pr[Error | Not Erased] <0.1%

[0086] For erasure-based power control, the access point can ensure a target
erasure rate, by sending Erasure commands to the mobile device in accordance with the

following equation:

Pr[Erasure] PowerControlStepUp = (1-Pr[Erasure]) (PowerControlStepDown).
Equation 24

[0087] An example of delta based power control may be implemented as
follows. For a given RL-ATA, the R-DCH channels are power-boosted relative to RL
CDMA control channel by a factor proportional to RDCHGain. This is referred to as a
“delta based power control.” The basic philosophy of delta based power control is that
a mobile device desires to transmit as much as possible (max PA power) without

creating intra-cell and inter-cell interference.



cl osed | oop power control and/or UpDown based

power-control. In the Erasure based closed |oop
w@owenissentrol , the nobil e device updates its PEf/ESBNEESS307

power based on erasure bits sent fromthe access

point. In the UpDown based poier-control, the

reference power of the nobile device is updated based

on up-down power control bits sent fromthe access

BIQBBI ThelrRia-chvmtctforeneals cobrad |61 ¢RhO@FEH poidt, Rhen a certain

are decoded by t t .as u
B e i Ssb T e RN ts 1R Bl R ehE Pl o R A dpotls devices
ﬁfﬂhfa@j’aﬁﬁd f@@uéxﬁy&e@hﬁmﬁi the sithf BHYFWi$. ThEOFect of this ICI is
[Error Not Erased] < O. 1%£LD 86] For erasure-based

ﬁl@t\t@t dclahlﬂmmng HJRGHE@@@@@ fagph dpagietha lattgr defined in the
SR S 180 e MR ELR G R RTTRIEHLGAR — RocHGuin

€€ M]@HﬁamMa[xErHSOHéi]atrBQmefaﬁlbl s¢Etab Stiepidpa H-nmrnurn target rate for

Pr[Erasure]) (PowerControl St at ion. 24
F‘tlﬂ%ltffs FQ%‘Fe eRPAHida aﬁmke BRFHH RIYHGanMin to

{;ﬁﬂi{@@@p};}la o follows. For a given RL-ATA, the R- DCH
cha nel s are?%ower-boost ed relative to RL CDMVA

B989F ol  chbnteredellbyteefefeact cm hmrampﬁoﬂécbbbatlpdadnﬁmel-li@CHGain

Thi s s referred r cont

Rt PSR B oly SRS dare Brirde DSBS S on PR
bﬁé@ﬁlbleaanﬂfﬁa'sﬂ @th@ﬁ‘@SP&tsd&ﬁt &E€B-9CH fr@ﬁlss'ébtbrsaéthwtﬁ&h RESS as
possi bl e (max PA power) without <creating intra-cell

wal ap Hreeneasuied GhanPiHf elifprcace whathology 1161‘89@123 certain sector and
i.nterferenc

ggfs ge%[%(s)escl %(Is) 7Ht0\2)v%‘ﬁ£er gccesblgnatgrgl%ﬁfa edv\ﬁat In So10g exantples, this
ﬁ@bctlcﬁ“pd%t é‘(ﬁltﬂ’o@ﬁﬁghtetdt poMEflesntsdibst anti al Iy hi gher
relative to other nobile devices wth adjacent

f0088Liency Heacsonidanes Wih ik aspsatrheponess apt camie dlomegtto power

P 8 Rl TR R i i

Gdtic MrssagR ARt Booph a systerg emlﬁfcﬂy poinln bﬁVlBWSCﬂ)IICSptumUy ‘strong”’
inpMn <= i i nM n
Gt AR R HE et ge%ert» 316%118%%0‘”

R%I‘?Gé(lﬁ tg maxiPe! s@ctgtet‘ﬁhﬁl%ﬁ ut, RDCHGai nMax can be
pegged to RDCHGainM n to “satisfy the ICl Margin.

[O8P] | nt hram@dampﬂmfer RBCEEen Campbritionrthe pbwverbfithe R-DCH,
EB%?{ ') ]E lh*'rarnes % kﬂ CDMA control segment can be computed as:

Pocy = Perma IOIOgIO(NCTRL—SUBCARR]ERS )+ IOIOgto(Nc )+ RDCHGain +

DataCtrlOffset
Equation 25

The R-ACKCH transmit power can be computed only for the FLSS according to the

following expression:

P,y = Popp, + ACKCtriOffset + ACKChannelGain

+ ACKChannelGainAdjustment
Equation 26



par aneter based on the OQther Sector Interference (OSI)
bits sent on superfrane preanble and Fast O her OSI
wWhpaos/188982 on F- SSCH from sectors ot her than ReESSUSHE8/058307
wel |l as the nmeasured ChanDiff (difference in path |oss
between a certain sector and 2RLSS) for these sectors.
However, it is to be appreciated that in sone
exanpl es, this aspect of power control m ght not be
[498REment eth orfeaa@aple, thedobownigrronstiginth cambeagspened: t he
access point can be allowed to power control a
rogue- nobi |l e device by mandati ng the nobil e device
transmt at a RDCHGin value sent on a RLAB. From a
syst em caparCtyopai et D@hCi@ker concept ual Iy "strong”

users should transmt at hi gh RDCHGai n andz\']"tgeak"
users sho 14 _a ; hR,_toaximz
sect or th‘?%ggﬁ%ﬁ%?@f%oﬁﬁ)%aéﬁ exa%pl%zvngmgj 5@9;&3 n
Conmput ation, the power of the R-DCH, DCH, for RL
Frames with RL CDVA control segnent can be conputed
as: PDcx =PCTRL

thtfre@ 1O Nc TPL- srracsRVWERS) +10I ogi o( NJ+RDCHGai n+
DataCtr| O fset Equation 25 The R-ACKCH transnmit power

can be conputed only f he FLSS according to the

fol | opi X{p £ssi10M Aﬂ—ay ACKICHhnAEISAHAL st +
ACKm)QArTﬂ%IC‘%ai ﬁ&?+ A (%k%‘l‘énﬂ | Gai nAdj ust nent agquati on

26 WD 2008/118982 PCT/ US2008/ 058307 29 [0092] In Opgyation 28
exanpl e, the follow ng constraints can be assuned:

ACKCtrl O fset = DataCrl O fset A CKChannel Gain =

RioGHEdEvice p@wtragnilBicNAGKatidiCks it sioBARRIaERs Equat i on

27 therefore: Y 1'DCl SACK =1010910 Nc -

ACKChanneIFﬁai nAdj t ment p\IACK E ion 28
DCH_LIN - ECK_L[N + RLCC LIN q—l@i MAX LIN

Equation 27

Equation 29

where the subscript “LIN” refers to values computed in linear domain. In other words:

P,
/10 DCH _LIN
Pyey =10log, Py 1y and 1077 = -
- ACK _LIN

thus:

P, - P
Proy =101, | P T o |

Equating the above equations results in:



Mobi | e device power anplifier I[imtation results in
the equality: PDCM LIN + PACK LLN + PRLCC LI N = PMAX

WO RMSHEgRIsL i on 29 where the subscript "LIN' reP€r/5S1008/058307
val ues conputed in linear domain. In other words:
PDCx 1' ECx =101ogi ol ' ECxLV and 10y"0 = _LIN PA CK LIN
thus: r PMAX LIN - PRLCC LIN PDCM =1 Ologo 1 +
10-yiio Equating the above equations results in: WO

2008/ 118982 PdT/ US20D8/ 058307, 30 1Dl 0g10 PNLSx LIN -
AQogl, =10} NOata+Offs e 10 04og OV -
C. 4RRLERS '+ IBCTRL in=nn ;

PXLCC-U N - Da
atiowy, BV .. [ I~ pne exanple of a
Conput aﬁ%%g’t EéJ ROGGai nNO RLOC

Rﬁi NNONRL.

P P8 § @i¥onput ed only for RL PHYFrames that do no
contain RL caEG i wsegment . For PHYFranes

wi t hout CDMA RLCC, the power of the R-DCH can be
conmput ed according to the equation: PDCx = PCTTL - 10
| 0g10 ( NCTxL- SUBCA ERS) +10 | 0gl0 (NJ+ RDCHGai nNonxLCC
+ DataCrl|l O fset Equation 31 [0094] Follow ng a
simlar discussion as above, results in: [10 | 0ogl0

PNLI XLTV ] - Dat aCHOf f set - 10l ogl oNc 11+10-"110 + Equation 30
1010g1o[ NcTnL- sUSCARRIE, RS ] - PCTRL RDCHGain = min

[0093] In one example of a RDCHGainNONRLCC Computation, the
RDCHGainyonrrcc parameter is computed only for RL PHYFrames that do no contain
RL CDMA control segment. For PHYFrames without CDMA RLCC, the power of the

R-DCH can be computed according to the equation:

Pprey = Pepg —10l0g, (NCTRL—SUBCARR]ERS )+ 10log,, (Nc )+ RDCHGain g0 +
DataCtrlOffset
Equation 31
[0094] Following a similar discussion as above, results in:

P
10 logl{%} — DataCtriOffset —10log,, N,

2

+1010g,0[ N ey - supcarrizrs 1 = Perme
RDCHGain = min
RDCHGainMax

Equation 32

[0095] In view of the exemplary systems shown and described above,
methodologies that may be implemented in accordance with the disclosed subject

matter, will be better appreciated with reference to the following flow charts. While, for
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waveform (e.g., CDMA). The power level can be established by utilizing open-loop
power control and closed-loop power control. Utilizing the open-loop power control to
set the reference power level can include utilizing a difference in mean received power
from a reverse link serving sector during successive superframe preamble intervals.
There are two manners of utilizing closed-loop power control to set the reference power
level: erasure based closed loop power control and UpDown based power control. For
erasure based closed loop control, erasure bits received from an access point are utilized
to update the reference power level. For UpDown based power control, up-down power

control bits received from an access point are utilized to update the reference power

level. In accordance with some aspects, setting a reference power level for a reverse
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transmtter. [00100] In accordance with sone aspects,

other aHpets, éhe digitplszasts doth thhecvicesgdink glata channel and the reverse link

control channel can be power boosted if a channel of the first modulation waveform is
not present in a Reverse Link Transmission Frame.

[00101] Further, in accordance with some aspects, method 600 can also include
transmitting to an access point an in-band or out-of band message, which can include
details on a maximum number of reverse link data-subcarriers that can be transmitted.
This maximum number of reverse link data-subcarriers can be a factor of limitations of
a Power Amplifier and/or maximum pre-determined gain limitations.

[00102] Fig. 7 illustrates another method 700 for power control of multiple

modulation waveforms. Method 700 starts, at 702, when an access probe is transmitted.
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[00105] At 708, the remaining power is allocated to the data channels. In
accordance with some aspects, additional gains of the RDCH are adjusted. After
adjusting the RDCH channels, a message that includes the RDDCH gain can be sent to
the base station. The (feedback) message advises the base station of the bandwidth that
can be supported given the power available at the mobile device. The base station,
based on this information, can determine how much power is available at the terminal
and how many subcarriers (assignment) should be allocated to the terminal, as well as

for other purposes.
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transmitter 808. In add1t1on or altematwely, processor 806 can control one or more

components of user device 800, analyze information received by receiver 802, generate
information for transmission by transmitter 808, and/or control one or more components
of user device 800. Processor 806 may include a controller component capable of
coordinating communications with additional user devices.

[00110] User device 800 can additionally comprise memory 808 operatively
coupled to processor 806 and that can store information related to power control
adjustment, coordinating communications and any other suitable information. Memory

810 can additionally store protocols associated with power control. It will be



Thus, the various aspects described herein relate to

power control of nultiple nodulation waveforns in a
woweeheds2 conmruni cati on environment. [00108] WWET1US2008/058307

reference nowto Fig. 8, illustrated is a system 800

that facilitates power contrdl for an access term nal

i n accordance with one or nore of the disclosed

aspects. System 800 can reside in a user device.
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base station or access point and/or more than one terminal or user device, wherein
additional base stations and/or terminals can be substantially similar or different from
the exemplary base station and terminal described below. In addition, it is to be
appreciated that the base station and/or the terminal can employ the systems and/or
methods described herein to facilitate wireless communication there between.

[00113] Referring now to Fig. 9, on a downlink, at access point 905, a transmit
(TX) data processor 910 receives, formats, codes, interleaves, and modulates (or symbol
maps) traffic data and provides modulation symbols (“data symbols”). A symbol

modulator 915 receives and processes the data symbols and pilot symbols and provides



synchronous DRAM ( SDRAM), doubl e data rate SDRAM ( DDR
SDRAM), enhanced SDRAM (ESDRAM), Synchlink DRAM

W@ B0BRAE2 and direct Rambus RAM (DRRAM . TheP@EDB1098/058307
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[00116] At access point 905, the uplink signal from terminal 930 is received by
the antenna 925 and processed by a receiver unit 975 to obtain samples. A symbol
demodulator 980 then processes the samples and provides received pilot symbols and

data symbol estimates for the uplink. An RX data processor 985 processes the data
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system 1000 may reside at least partially within a mobile device. It is to be appreciated
that system 100 is represented as including functional blocks, which may be functional
blocks that represent functions implemented by a processor, software, or combination
thereof (e.g., firmware).

[00120] System 1000 includes a logical grouping 1002 of electrical components

that can act separately or in conjunction. For instance, logical grouping 1002 may

include an electrical component for setting a reference power level 1204. Pursuant to an
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accordance with some aspects, the digital gain of the reverse link data channel of the
second modulation waveform and the digital gain of the reverse link control channel of
the second modulation waveform are limited to a maximum pre-determined gain to
mitigate the amount of interference generated.

[00124] Additionally or alternatively, logical grouping can include a means from

transmitting an in-band or out-of band message (not shown). The in-band or out-of

bank message can include details on a maximum number of reverse link data-
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606thérqirogiaminidle l@@lc device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general-purpose processor may be a microprocessor, but, in the alternative,
the processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, for example, 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. Additionally, at least one processor may comprise one or
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functions described herein.

[00130] Further, the steps and/or actions of a method or algorithm described in
connection with the aspects 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, a hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium may be
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. Further, in some aspects, the processor and the storage
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nmenti oned enbodi ments, but one of ordinary skil

I n t hetilagitg mdiffar@co gmnieen tdaaitvedilpmyerf fuorh ereverse link serving sector
éonblnatlons and_per nut a ions of vari ous enbodi nments
FENEHYELTSHIVE Sulﬁé%%@%l???@ cifjggvalyescri bed enbodi ment s
are intended to enbrace all such al terations,

nodi fi cations and variations that fall mﬁthin scope
BJf t h@ham@ém)d@d chimilpwherto sottergathe exferchérapowdndevicefanthe reverse
“incl [ n either the detail ed descr
i Sondfol g SRGE AT i PEon PEefaBh Bing CisbSF o opEcontrol,
b@n@mﬁgnner simlar to the term"conprising" as

conprising” is interpreted when enployed as a
t r ansitiliznaeraswe 8its recaived Fom anrageess doms feupdatethe gefarence power
QL[ as used in either the detail ed description of the
glalns is neant to be a "non-

4. The method of claim 1, wherein setting the reference power level for the reverse
link control channel of the first modulation waveform using closed-loop power control,
comprising:

utilizing up-down power control bits received from an access point to update the

reference power level.
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CLAIMS What is clained is: 1. A nethod for providing
weomenissentrol for at | east two nodul ati on wavREDURR08/058307

used in a wireless conmuni cati on system conpri sing:

setting a reference power lev8 for a reverse |ink

control channel of a first nodul ation wavef orm using

open-| oop power control and cl osed-| oop power control;

adj ustThamethodiogictazh 1gwhercor settingethe rdereh¢apovanmevebfor the reverse

annel .of a nd nmodul at.i on rmrela
Fife SotGios PhonBe A RE Pro BOUh AliR -0 R B oB Fleghibgh e contro
8 QloRld-180p BYRESBnirbIK g%h%yclh annep,sfePhier 5 EHUEessOffset .
nodul ation ~waveformrelative €6 the reference power
| evel. 2. The nethod of claim1, mhereln setting the
reference Pomer | evel for the reverse ink contro
ehannéhe prethodof elaimtl, whenginathr digiiphgair 6f Pheag‘f%e link data channel
D 51 2RE oRNREof R E Rt i« EATRE BPF Pt prb B g  pgyerse ik
deta ¢hamgpek@dt.or duri ng successi ve superfrane preanbl e
intervals. 3. The nethod of claim1, wherein setting

the reference power level for the reverse |ink
gont 1 ohe FRABAV cREimbN@hbiciSthe ARGM| &dih QFth‘é@?Wefr&r [AKUSIDEhannel
cl osed-1 oop power control, conprises: util I zing

of the sem@nBinasiutatiopiwesdfokmasmpmicd et e swdpliartblack pmod &t & IFFT
the referenc thod of claim1,
WA & EER FRE AR bPEaliel vaoEr FaDRT“For ¢ pe
reverse |ink control channel of the first nodul ation
maveforn1u5|ng cl osed-1 oop power control, conprising:

8t i | i Thagethod @dghairpdwehergonthe digitsl gan pé&@urv‘&ﬁseflrréwoaﬁol

OF0ET TR0 e BB b FRRR R R BPipiof oo

advaisolidk comeslehmneegdihng the reference power |evel for

the reverse

9. The method of claim 8, wherein the digital gain of the reverse link control
channel of the second modulation waveform is applied at a modulator block prior to an

IFFT stage of a reverse link multiple modulation waveform transmitter.

10. The method of claim 1, wherein the reference power level is updated by
adjusting settings of a Power Amplifier, an Analog Front End, and a Digital-to-Analog

Converter.

11. The method of claim 1, wherein the digital gain of the reverse link data channel
of the second modulation waveform and the digital gain of the reverse link control
channel of the second modulation waveform are power boosted if the reverse link
control channel of the first modulation waveform is not present in a Reverse Link

Transmission Frame.

12. The method of claim 1, wherein the digital gain of the reverse link data channel

of the second modulation waveform and the digital gain of the reverse link control



l'ink control channel of the first nodul ati on waveform
usi ng open-1oop power control and cl osed-| oop power
we@emwsnm9si s gi ven by PCT = ProbePower + PCT/US2008/058307
Crl AccessOfset. 6. The nethod of claim1, wherein
the digital gain of the rever¥e |ink data channel of
t he second nodul ati on waveformis adjusted by a factor
proportional to a reverse link data channel gain.
Jireen efef| hledseebnctmadmaon Wwhegfeinn alt@Hem@hdqptaana@mum m‘ﬁ dle‘m:emmed
rev rset e 5 tt-dlpe{erec tE\ %ww&?e ommaunicagion gystem
t O TR sgélﬁfﬁ‘?ea‘ At APSAA 6 BT G K ‘BP“i 8’r ‘tl% %Yr? -
IFFT stage of a reverse link rmultiple nodul ation
waveformtransmtter. 8. The nmethod of claiml1,
her el he mthogdiogclasm 1ghirthcpeomprasingver se | i nk cont r ol
chann Llns 1tt gednsh? % H(ijo lgf %Blllcpf’ﬁey@g@{hgf e uﬁesa téﬁﬁﬁtcﬁlda
by a ac roportiona to a reve contro
glaRinnah nglabﬂ ofYeverhd inkeddrosub@hrrzkathan &n bﬁhﬁthﬁnmeﬁh\eherem the
digital gain of the reverse |ink contr.ol chan
REIYER SHb %&FW?%‘H&/&E\%FWF}W% i SpPipedo hpwar me?lﬁer
[RitigtCnaRhBGH uh’ rOHofeAnfild ghiTinihidAe of a reverse
[1nk multiple nodulation waveformtransmtter. 10. The
nethod of cla|n11 mherein t he reference power | evel
[ g] % settings of .a Power
wyre esgr?om% IPP RPN %IHH“%lng
Di gl t 2hrchRrPiak Fé@a1n§91@ﬁf€dtfoﬁ§ reldtdd tolR@inFRs RedeRb pe‘w@f vel for a
1, wherein the digital gain of the reverse |ink data
tﬁfYalfSﬁ élnk cotitral fbanyet onaifivsd el alation wiksiefro pping den-lep power
otl and Isercli IOf ! v% ! ShEHP Gd luI rI]I‘il( § Qi ot r10|au arer\]felse ?1{11( control
ol B Hgloiite hoVer ook Adiis LB laein, L RAG
EH@nél&ifos‘éeoﬂdl Iﬁ&fdul&ﬁﬁlty{l&lef(ﬁ’hﬁisrbﬁﬁun@ﬁod drenhd iof&tnce power level,
nmodul ati on waveform.is not present in a Reverse Link

i pitiasjaghgital g of poreveryedinkedagipehagnel of hasegondpedption
%E@efgfng h{ Qkun%gbtlm op'fhetr&%re&lg 5@& 1 kah Jata channel  of

e second no ation mave rn1an e digital gain of
t he revyeosssdr] kumehtto che WRn2G9BcadfBABA to execute the instructions
PCT/ US2008/ 058307 44 channel of the second nodul ation
IR/ O ANSPEMO i t ed to a maxi mum pre-determned gain
to mtigate generated interference within the wireless
communi cation system 13. The nethod of claiml,
ﬂﬁrth@hemmnbmﬁeﬂm@unmmznsmpmﬂwmgoﬁdaﬁmlﬁahdnmnumwﬁﬂﬁmrKﬁmns

RO s G abr e B0 AP s g e myreverse fink
Sdraing Rbdtbedliringh8ERkdvd i erframe preamble intervals.

16. The wireless communications apparatus of claim 14, the memory further retains
instructions relating to utilizing erasure bits received from an access point to update the

reference power level.

17. The wireless communications apparatus of claim 14, the memory further retains
instructions relating to utilizing up-down power control bits received from an access

point to update the reference power level.

18. The wireless communications apparatus of claim 14, wherein setting a reference

power level for a reverse link control channel of the first modulation waveform using



maxi mum nunber of reverse |ink data-subcarriers is
subject to Power Anplifier Ilimtations and maxi mum
w@e@sdetoer m ned gain limt ati ons. 14. A wi rel eBGI/US2008/058307

conmuni cat i ons appar at us, qfr|3|ng a menory that
retains instructions related 4o setting a reference
power level for a reverse |ink control channel of a
first nodul ati on waveform usi ng open-|oop power
eptloop pawer eingobahd deysddosepoveaonigdl, is gdjcadyi ng a
ngltjgﬂg%5n of égver I|nk control channel of a

K ¥#fas a function of the
ref erence power level, and adjusting a digital gain
of a reverse |ink data channel of the second
mpdul Thé GirclcwBd@hmtfic@sons af)pdi@this eNclaim 1 heviedia Iﬂ&f@lgital gain of
E@mer | evel ; and a processo coupl ed to the, nmenor

AeYeasr ik dag eheppeliad thessopimp gt inyavafeyisdisicd by a factor
%‘?’%C Y m%f rg’?&‘ﬁse T el aia?lﬁél g{muni cati ons appar at us

e nenory furt r retains instructions
relating to utilizing a difference in nean received

ron1 reverse link serving sector dur.li
Qo eEE? pirets SHEARMHMELANS RRPATAILS aP @ﬁ%ﬁ@ whegein fedigital gain of
Merr@e%eslnﬁ@dﬁ@&’éﬁaﬁﬁél'o? e LEHRH ﬁB&iﬁa@cﬁn &hx@éf@n%ﬁ’atpbf"& ata

menory further retains 1nstructions relating
odbliator bhipckbatue en BiIsstagoefi arederbe omy mnltamodslstipoivaycform
%q%ﬁﬁﬁate the reference power level. 17. The w reless
f'cati ons apparatus of claim 14, the menory
further retains instructions relating to utilizing
up-down power control bits received froman access
gu nt Theowirgltat eoramunieetfass enpasatypneelaine Vbl whergn thindigital gain of
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re erence or a reverse

£t hedpoeticantl a @fcrsh ﬁnli borgtol oRghukbgdion wavef or m usi ng
WD 2008/ 118982 PCT/ US2008/ 058307 45 open-1 oop power
control and cl osed-1| oop pomer control is given by

E?T RLTHe @E@E@f Qd%ufﬁcﬁ({ Aggr %gof Eﬁn Fﬂ'%heﬁ}ﬁ ﬂ\lla']déi?ié?l I’gain of

rel ess conmuni cati ons a atus o
tHEthe‘darga lirkl cogabhchafineltofi éher evardsmodul atordat afainars raupplifﬂf at a
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Eggnﬂh&eless conmuni cati ons appar atus of cIa|n119
wherein the digital gain of the reverse link data
channel of the second nodul ati on waveformis applied

%. 2 The wireless communications apparatus of claim 14, wherein the reference
power level is updated by adjusting settings of a Power Amplifier, an Analog Front End,

and a Digital-to-Analog Converter.

24. The wireless communications apparatus of claim 14, wherein the digital gain of

the reverse link data channel of the second modulation waveform and the digital gain of
the reverse link control channel of the second modulation waveform are power boosted

if the reverse link control channel of the first modulation waveform channel is not

present in a Reverse Link Transmission Frame.

25.  The wireless communications apparatus of claim 14, wherein the digital gain of

the reverse link data channel of the second modulation waveform and the digital gain of



nodul at or bl ock before an | FFT stage of a reverse |link

mul ti - nodul ati on waveform transmtter. 21. The
woweeheds2 conmruni cat i ons appar atus of cl ai m 14PCTI82008/658307

the digital gain of the reverse link control channel

of the second nodul ati on wavet®rmis adjusted by a

factor proportional to a reverse |link control channel

gain. 22. The wirel ess conmunicati ons apparat us of

dieatvargllinkwioatrel ¢hanhe ofiithyi seadndyapdulation winesforayanc dignited to a

link control channel. of the second nmodul ation.wavefor
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edmmuhe¥@ssSEsichilk mul ti pl e nodul ati on waveform

transmtter. 23. The wirel ess conmuni cati ons appar at us

of claim 14, wherein the reference power level is
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2ainihp énselut®brBsslatdgratrimsalittiog an appardodrusit-of baldahesdg that
wherein the digital gain of _the reverse |ink data
w&%%ﬂetws Uk NSRBI "HBEEH %ftr?&ﬁsev&a@%wbsﬁ@% at can be
Ghgindiald, SteReiRthe hdEmUAVAISERr bF Rk eReMhk ghtél%ﬂﬁ@ﬂ%lars 9% subject to

t he second nodul ati on wavef orm are power booste [

Porecrr Amphifer limitdkione atd olaximnem pel-daérntihed gdim §mitations.

nodul ati on wavef orm channel is not present in a

Reverse Link Transm ssion Frame. 25. The wrel ess
SPMMURAIGREEQRSNRARRACAbHS afffar bl Ah R fAdilitaR8JoRich cdhif], comprising:
digital gain of the reverse |link data channel of the
secontepsdal satiinma vederenesy ravet devichtor dirgyarssl linkadontrof chagnel of a
RRRBIINARER PO 152005/ 088307 L 48 LOG. & SNPERE.A Bk ower
cont ol *chaniet °ot “tie °Second Mol at i wavetornt re
toditol;ed to a maximum pre-determned gain to mtigate
generated interference within the wreless

commuicent fobpdiyyeerdiziy samt afeyepelink euivhehasash afiggecond
AR 0o U Ao (KNERABITRING LI B et ai i ng

Instructions re Ing to transmttin I n-band or

out - ofnch@anfdr clesgage: difiad] gainndflaudessciétladdts cleamnal of the second
maxi mym nunmber of reverse |ink data-subcarriers that
ERAUBRON PAEFHOT FRIEEYC A STSHOTR @OMRKICNEIm nunber  of
reverse |link data-subcarriers is subject to Power
Amplifier limtations and nmaxi mum pre-determ ned gain
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29. The wireless communications apparatus of claim 27, further comprising:
means for using erasure bits received from an access point to update the

reference power level.

30.  The wireless communications apparatus of claim 27, further comprising:
means for utilizing up-down power control bits received from an access point to

update the reference power level.

31. The wireless communications apparatus of claim 27, wherein the means for

setting a reference power level for a reverse link control channel of the first modulation



first nodul ati on wavef orm usi ng open-| oop power

control and cl osed-| oop power control; neans for
w@ejossisosy a digital gain of a reverse |ink coPtT/vk2008/058307

channel of a second nodulation waveformrelative to

the reference power |evel; arftf neans for changing a

digital gain of a reverse |link data channel of the

second nodul ation waveformrelative to the reference

peviform gsiag op@slooPinewer it snd dasadrlioempowerscoapphbis &ives by

cl ai , further co i sing: neans for using a

g%@i@?%ﬁbéipﬁyﬁﬁéﬁafggé %ﬁ'poaer froma reversg li nk

serving sector during successive superframe preanble

intervals. 29. The w rel ess comuni cati ons appar at us

81. cl @hewélesd eorhiehiceumRhbsdra@s of deans7 fvaticrélf ithgdigital gain of

erasure bits received froman access point to update
theaeverstlikedrtechspndof thaserondpodutpiionyvagfergsis adjusted by a factor

g%ﬁ:gﬁf&h&latbiaqgvc‘er%olﬂﬁg&tté'éhaﬁflel_ 28 M 27, further

I'sing: neans for utilizihg up-down power contro
bits received froman access point to update the

ference.power level..31. The w rel ess_conmuni cat.i ons
éipar TPk wirBRstsommmatiqnh apeithiur ARCIAEARS YiTein 44 41%@3 gain of

the 8 B EMHKERAVPENah BMRF tH e chd BY G SEor WiNe GRS ra@]usted by a
channel of the first npdul ati on WO 2008/ 118982

COr PRAOABIMEB0Tverdd inhvafted thansichgpimpen- | oop power
control and cl osed-1 oop power control is given by
PCTkL = ProbePower + Ctrl AccessOfset. 32. The
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the digital gain of the reverse |link data channel of

iyeuwms iRl nodul ati on waveformis adjusted by a factor

pr opor.t | t rse link data channel gain. 33.
The mﬁ%%ﬁggégggﬁﬁﬂﬁgﬁgﬁébns apparatus of claim 27,

wher ed¢teitntifindiagetdle gaidt fadm akingla yer;se | i nk contr ol
channel of the second mpdul ati on waveformis adj usted )
by a SHtiRg drefgregsdoricsRhf revsrss Inkvenise ghapel ebmfiFsmodulation
. gain.. 34. A machi ne-readabl e nedi um havi ng
stored t hereon machi ne-executable instructions for:
thaapmigiat digitg gam caoesssglidbaeintoetlenntlnifageesondenadwdion
ower from.a si ng]L% sefctor; '
aveform as a function of the reference power; and
changing a digital gain of a reverse link data channel of the second modulation

waveform as a function of the reference power.

35. The machine-readable medium of claim 34, the instructions further comprising:
monitoring the reference power;
determining if the reference power is different; and

changing a power amplifier setting if the reference power is different.

36. The machine-readable medium of claim 34, the instructions further comprising
using at least one of an erasure based closed loop power-control or UpDown based
closed-loop power control to set the reference power of the reverse link control channel

of the first modulation waveform.



setting a reference power of a reverse link contro
channel of a first nodul ation waveform changing a
waele@stigdosyai n of a reverse |ink control channePCDUSB08/058307
second nodul ati on waveformas a function of the
reference power; and changi n*& digital gain of a
reverse |link data channel of the second nodul ati on
waveform as a function of the reference power. 35. The
Aachi hea waaltabtanmedicarane Sydémi an @paratusecompsisingct i ons
further conprising: ,.nonitoring the reference power;
deterﬁ?ﬁpﬁggf?m#ﬁgﬁpéPErence power is different; and
changi ng asq@wefercab®pow élevd €btd RYersé likbeortf eRamekof a first
power is different. 36. The machi ne-readabl e nmedi um of
cl ai mmedulatigrewarefpry gsing ABSH-LpOp O CE ennbiol aidhelosqdslopgy power
at | eg§f.pne of an erasure based closed | oop
power - control or UpDown based closed-|oop power
control toadjest atdigital ghiarefacevpaiark @htrohehanaslexfagedandk
control channel e first gg%ulation waveform WO

of t
2008/ T?é@lSEOIPWY@S%@%ﬁ@@QQW cnge POPRT Vel e ess
comuni cat LA WS Thin a3PRAAHSELHRS Ui scBond
processor configured-to: set a reference power |evel
f or amodvlgtieewhi¢flrne oaletna to cheanefeencofpoaref levslt
nodul ati on wavef orm usi ng open-1oop power control and
cl osed-|1 oop power control; adjust a digital gain of a
reverse link control channel of a second nodul ation
waveformrel ative to the reference power |evel; and
adjust a digital gain of a reverse |ink data channe
of the second nodul ation waveformrelative to the
ref erence power |evel.



