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[0002}  The present invention relates generally to communications, and more
specifically to techniques for determining reverse link power control in an orthogonal

" communication system.

II.  Background

[0003] In Frequency-Hopping Orthogonal Frequency Division Multiple Access
(FH-OFDMA) system, bandwidth is evenly divided info a number of orthogonal sub-
carriers. Each user is given a number of these OFDM sub-carriers. In FH-OFDMA,
users will also be hopping (i.e., the subset of OFDM carriers assigned to each user
changes over time) across the whole bandwidth. All users ttvithin the same sector or cell
are orthogonal to each other and hence cause no interference to each other. -

[0004] FH-OFDMA is an efficient multiplexing technique for high data rate

- transmission over wireless channels. However, due to a wide variation in the received
Signal-to-Noise Ratio (SNR) in an FH-OFDMA system, it is highly resource-inefficient
to ensure a small packet error rate on every transmission. A packet retransmission
mechanism (e.g., H-ARQ) is often used to help avoid such inefficiency.

[0005]  In addition, a closed-loop power control is often employed to ensure that
sufficient SNR (i.e., SNR required to-close the communication link) is received at the
base station. There is an inherent tradeoff between number of (re)transmissions allowed
and transmit power required for a successful transmission. For instance, by increasing
the transmit power level; the number of transmissions required for a successful

transmission can be decreased, which directly results in a higher data rate. Or, the



the transmt power |evel; the nunber of transm ssions required for a
successful transm ssion can be decreased, which directly results in a
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[0008] In an aspect, a method of reverse link power control further comprises
determining whether a Received Power Over Thermal (RpOT) is less than a maximum
‘Received Power Over Thermal (RpOTyax). In an aspect, a method of reverse link
power control further comprises issuing a down command if the RpOT is not greater
than the RpOTmax

{0009] In an aspect, a method of reverse link power control further comprises
determining whether an effective carrier-to-interference ratio (C/I) is less than an
effective carrier-to-interference ratio for the setpoint (C/I;;). In an aspect, a method of
reverse link power control further comprises determining whether a Received Power
Over Thermal (RpOT) is less than a minimum Received Power Over Thermal
(RpOTumin)-

[0010] In: an aspect, a method of reverse link power control further comprises issuing a
down command if the effective carrier-to-interference ratio (C/T) is not less than the
effective carrier-to-interference ratio for the setpoint (C/Iyp) or the Received Power Over
Thermal {RpOT) is not less than the minimum Received Power Over Thermal
(RpOT'in)-

{0011] In an aspect, a method of reverse link power control further comprises issuing a
up command if the effective carrier-to-interference ratio (C/I) is less than the effective
carrier-to-interference ratio for the setpoint (C/lp) and the Received Power Over

Thermal (RpOT) is less than the minimum Received Power Over Thermal (RpOT ).



Thermal (RpOT) is not |less than the m ni num Recei ved. Power Over Ther nmal
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further conprises issuing a up command if the effective
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[0015] In an aspect, a wireless communications device comprises means for
transmitting a packet, means for determining whether the packet has been received
without error, means for decreasing an effective carrier-to-interference (C/i) setpoint if
the packet has been received without error, and means for increasing the effective C/I
setpoint if the packet has not been received without error.

[0016] In an aspect, a processor is programmed to execute a method of estimating
interference in a wireless communication system, the method comprising transmitting a
packet, determining whether the packet has been received without error, decreasing an
effective carrier-to-interference (C/I) setpoint if the packet has been received without
error, and increasing the effective C/I setpoint if the packet has not been received
without error. |

[0017] In an aspect, a computer readable media embodying a method of reverse link
power control, the method comprises transmitting a packet, determining whether the
packet has been received without error, decreasing an effective carrier-to-interference
(C/I) setpoint if the packet has been received without error, and increasing the effective
C/1 setpoint if the packet has not been received without error.

[0018] Various aspects and embodiments of the invention are described in further

detail below.
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[0023]  FIG. 4 shows a block diagram of a terminal and a base station.

DETAILED DESCRIPTION

[0024] The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment or design described herein as “exemplary”
is not necessarily to be construed as preferred or advantageous over other embodiments
or designs. .
[0025] The techniques described herein for performance based rank prediction may be
used for various communication systems such as a Code Division Multiple Access
(CDMA) system, a Wideband CDMA (WCDMA) system, a direct sequence CDMA
(DS-CDMA) system, a Time Division Multiple Access (TDMA) system, a Frequency
Division Multiple Access (FDMA) system, a High Speed Downlink Packet Access
(HSDPA) system, an orthogonal frequency division multiplexing (OFDM)-based
system, an Orthogonal Frequency Division Multiple Access (OFDMA) system, a single-
input single-output (SISO) system, a multiple-input multiple-output (MIMO) system,
and so on.

[0026] OFDM is a multi-carrier modulation technique that effectively partitions the
overall system bandwidth into multiple (NF) orthogonal subbands. These subbands are
also referred to as tones, subcarriers, bins, and frequency channels. With OFDM, each
subband is associated with a respective subcarrier that may be modulated with data. Up
to NF modulation symbols may be transmitted on the NF subbands in each OFDM

symbol pericd. Prior to transmission, these modulation symbols are transformed to the



used for various communication systens such as a Code Division Miultiple
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power cont ragl aaostr@NdopS A base station issues an UP/DOWN power contro! command as
dictated by an inner loop to regulate the user’s transmit power such that the desired
quantity (such as received signal power, signal-to-interference-and-noise ratio (SINR),
etc.) set by the power control outer loop is maintained. The outer loop dynamically
adjusts this set-point so that the specified quality-of-service (QoS) is met, irrespective of
the changing channel conditions. .
[0029]  IS-95 and CDMAZ2000 use a packet error rate (PER) as a QoS metric of
choice. In essence, the power control loop regulates the transmit power such that the
PER is near the target setpoint {e.g. 1%). However, there are several shortcomings with
such an algorithm when applied to systems with retransmissions.
[0030] For example, consider a best-effort application, where a packet error is
declared only when a packet has not been received correctly after the maximum number
of transmissions allowed is reached. A Packet-Error-Rate-based (PER-based) power
control algorithm attempts to minimize the transmit power while trying to maintain the
target packet error rate. As the maximum number of transmissions allowed increases,
the required transmit power decreases (assuming the packet size remains the same).
Although the users transmit power has decreased, throughput has also decreased.
[0031]  Interestingly, in a CDMA system, although each individual user’s
throughput decreases, the sector throughput can remain unchanged (or may even
increase), as more users are added to the system (recall that in a CDMA system, less

interference leads to higher number of supportable users). Unfortunately, systems that



dictated by an inner loop to regulate the user's transmt power such that
the desired quantity (such as received signal power,
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with one or more base stations on the forward and reverse links at any given moment.

This depends on whether the terminal is active, whether soft handoff is supported, and

whether the terminal is in soft handoff. For simplicity, FIG. 1 only shows transmissions

on the reverse link, A system controller 130 couples to base stations 110, provides

coordination and control for these base stations, and further controls the routing of data

for the terminals served by these base stations.

[0034] A closed-loop power control scheme for an FH-OFDMA system with

hybrid-ARQ (H-ARQ) is described below in accordance with an embodiment. It would

be apparent to those skilled in the art that the algorithm described below can be easily

modified to work with any orthogonal systems (e.g., TDMA, FDMA) that employ

refransmissions.

[0035]  This algorithm is designed to work well for both best-effort traffic {(e.g., fip,

download, etc.) and latency-sensitive Constant Bit Rate (CBR) traffic (e.g., voice,

multimedia, etc.). For best-effort traffic, the proposed algorithm mitigates the problem

of rate loss due to coupling between power control and H-ARQ. For latency-sensitive

CBR traffic, the proposed power control algorithm attempts to minimize the user’s

transmit power while still satisfying the packet error rate and latency constraint. The

same underlying power control algorithm and interface can be used for both best-effort

and latency-sensitive CBR traffic.



accordance wth an enbodi nent. System 100 i ncludes a nunber of base stations
110 that support communication for a nunber of wireless termnals 120. A
base station is a fixed station used for communicating with the termnals
and may WOH0HH23%ferred to as an access point, a Nod@QF/UBPOMBAM3 ot her
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power control in accordance ith an enbodi nent. Th(f, g[pal of .the outer | oop
is to set l80R-afaefrationaleenind fgl&rlﬁit@t Jp gost real-time applications, late packets are

simply discarded since as far as a user’s perception is concerned, a corrupted packet or a

late-arriving packet is more or less equally detrimental. In addition, packets may be
dropped at the transmitter to help regulate packet latency further (because it does not
make sense to transmit packets whose latency has already exceeded the limit, as they
will be discarded by the receiver anyway).

[0040] The receiver can detect that some packets have been dropped at the
transmitter by detecting that packets are received out of sequence. These missing
packets (once detected) are treated as packet errors. Missing packets can only be
detected once the next packet in the sequence is decoded correctly at the receiver. In
essence, corrupted packets, dropped packets and packets with excessive-latency are
declared as packet errors and the outer loop dynamically adjusts the effective C/1
setpoint to maintain the packet error rate at a target value. By choosing the step sizes in
adjusting the effective C/I setpoint properly, the target PER can be controiled to a
desired value.

[0041] In step 202, a check is made to determine whether the setpoint is to be
updated. If not, then the flow of control goes back to step 202 on the next iteration, If
the setpoint is to be updated, then the flow of control proceeds to step 204.



interference (C/I) for an inner loop to track. An effective C/l is used
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ratio between the received signal power (P) and thermal noise (Np). The inner loop of

this proposed algorithm tries to satisfy both the effective C/I and R,OT targets.

[0047] Set points (e-C/lp, RyOTmin, RpOTmay) are user specific. Different Quality of

Service (QoS) users may have different RpOT yinmax constraints. Updates are also user
specific.

[0048]  RpOTy, and RyOTpma can be determined according to QoS. RyOTmix and
RyOTimex can be set equal to each other.

[0049] Although not reflected in the figures, when the RpOT limit (i.e., either
RpOTmin or RgOTmax } is reached, the outer loop update is disabled in accordance with
an embodiment. This is to prevent the effective C/I setpoint from being incremented or
decremented indefinitely.

[0050] There are two benefits in incorporating R,OT into power control design.
First, since R,OT does not depend on interference power from other users, by regulating
the transmit power based on RyOT, the power control loop is inherently stable (i.e., no
indefinite power race between users). Second, by putting a constraint on the operating

range of R,OT, transmit power can be traded off for data rate.



WD 20061012376 PCTI US20051025803 8 [0042] In step 204, a check is nade to
determ ne whether there is a packet error. |If there is no packet error,
then the flow of control proceeds to step 206. O herwi se, the flow of
cont r ol Wormeeeds7et o st ep 208. [0043] In step 206, a cHEAKUSOHE o
determ ne whether a packet is mssing. |f the packet is mssing, then the
flow of control proceeds to step 208 and the effective C| setpoint is
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RpOTm n and RpOTprrax). The Received Power Over Ther mal (Rp I s defined as
the rati oenserestable eprzatiadeei ved signal power (P) and thermal noise (No). The
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and RPOT, , RiOEannist dbiscieringananbe gpul Rguppotng bertpdiorh traffisnWheRpOmer can be
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the inner loop is to be updated, then the flow of control proceeds to step 304.
[0054]  In step 304, a check is made to determine whether R,OT > R,OTmax. If
yes, then the flow of control proceeds to step 306 and a DOWN command is issued by
the base statton. If not, then the flow of confrol proceeds to step 308.
{0055)  In step 308, a check is made to determine whether an effective C/I is less
than an effective C/ly, or R,OT < RyOTmin. Effective C/l, is the effective C/I for a
setpoint. If yes, then the flow of control proceeds to step 310 and the base station issues
an UP command. If no, then the flow of control proceeds to step 306 and the base
station issues a DOWN command.
[0056] In an embodiment, a hysteresis function is added to the update functions of
the outer and inner loops 200, 300 of figures 2 and 3, respectively. The hysteresis
function helps prevent the system from getting into a limit cycle.
[0057]) In an embodiment, a packet error automatically results in an UP command to
speed up the recovery (assuming, of course, that the R,OT constraint is not violated).
[0058] In an embodiment, when only a control channel is present, the outer loop is
disabled while continuing to execute the inner loop. When a data channel comes back,
the operation of the outer loop can seamlessly be resumed. Thus, same underlying
power control loop is used for both the control and data channels.
[0059] FIG. 4 shows a block diagram of an embodiment of a base station 110x and a

terminal 120x. On the reverse link, at terminal 120x, a transmit (TX) data processor



[ 0050] There are two benefits in incorporating RpOT into power control
design. First, since RPOT does not depend on interference power from other
users, by regulating the transmt power based on RpOIl, the power control

| oop is inherently stable (i.e., no indefinite power race between users).
Second, ‘89?‘(@ W-ﬁé a constraint on the operating rang&CfUSBRP2580F ansni t
power can be traded off for data rate. WO 2006/ 012376 PCTI US2005/ 025803 9
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the received signal and further digitizes the conditioned signal to obtain a stream of data

samples. A demodulator (DEMOD) 558 processes the data samples to obtain symbol
estimates. A receive (RX) data processor 560 then processes (e.g., deinterleaves and
decodes) the symbol estimates to obtain decoded data for terminal 120x. RX data
processor 560 also performs erasure detection and provides to a controller 570 the status
of each received codeword used for power control. The processing by demodulator 558
and RX data processor 560 is complementary to the processing performed by modulator
512 and TX data processor 510, respectively.

[0061] The processing for a forward link transmission may be performed similarly to
that described above for the reverse link. The processing for reverse link and forward
link transmissions is typically specified by the system.

[0062] For reverse link power control, an SNR estimator 574 estimates the received
SNR for terminal 120x and provides the received SNR to a TPC generator 576. TPC
generator 576 also receives the target SNR and generates TPC commands for terminal
120x. The TPC commands are processed by a TX data processor 582, further processed
by a modulator 584, conditioned by a transmitter unit 586, routed through duplexer 554,
and transmitted via antenma 552 to terminal 120x. ,

[0063} At terminal 120x, the forward link signal from base station 110x is received by
antenna 518, routed through duplexer 516, conditioned and digitized by a receiver unit

540, processed by a demodulator 542, and further processed by an RX data processor
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the data sanples to obtain synbol estimates.” A réceive (RX) data

heEievard; esoftprans; e se sorfibingtion therenfer Feraw dwrdwale implementation, the
processing units used to perform erasure detection and/or power control may be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAS), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof.

[0066] For a software implementation, the techniques described herein may be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in a memory unit (e.g.,
memory unit 572 in FIG. 5) and executed by a processor {e.g., controller 570). The
memory unit may be implemented within the processor or external to the processor, in
which case it can be communicatively coupled to the processor via various means as is
known in the art.

[0067]  The previous description of the disclosed embodiments is provided to enable
any person skilled in the art to make or use the présent 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



decodes) the synbol estimates to obtain decoded data for term nal 120x. RX
data processor 560 also perforns erasure detection and provides to a
controller 570 the status of each received codeword used for power control.
The processi ng by denodul ator 558 and RX data processqr i
conplenéﬁﬁéwyﬁ?6¥§he processi ng perfornmed by nDduIatorgcgigg%ﬁ®x¥%’data
processor 510, respectively. [0061] The processing for a forward |ink
transm ssion may be performed sinilarl{2to that described above for the
everse L iflned¥5pPIBEEAR B chitoah PR SRy i BE: £ YBhGordclite widest |
transm ssions Is typircally specitie y the system or reverse link
power contséde.consistEitRvieisthie Painciples ddd astel feuhass diseloseddrireind SNR for terninal
120x and provides the received SNRto a TPC generator 576. TPC generator
576 al so VEHALESCUMMERPJS: SNR and generates TPC comnmands for terninal
120x. The TPC commands are processed by a TX data processor 582, further
processed by a nodul ator 584, conditioned by a transmtter unit 586, routed
t hrough dupl exer 554, and transmitted via antenna 552 to term nal 120x.
[0063] At termi nal 120x, the forward link signal frombase station 11 Ox is
received by antenna 518, routed through dupl exer 516, conditioned and
digitized by a receiver unit 540, processed by a denodul ator 542, and
further processed by an RX data processor WO 2006/ 012376 PCT/ US2005/ 025803
544 to obtain received TPC commands. A TPC processor 524 then detects the
received TPC conmmands to obtain TPC decisions, which are used to generate a
transmt power adjustnent control. Mdul ator 512 receives the control from
TPC processor 524 and adjusts the transmt power for the reverse link
transm ssion. Forward |ink power control may be achieved in a simlar
manner. [0064] Controllers 520 and 570 direct the operations of various
processing units within termnal 120x and base station 110x, respectively.
Controller 520 and 570 may al so performvarious functions for erasure
detection and power control for the forward link and reverse |link. For
exanpl e, each controller may inplenent the SNR estimator, TPC generator,
and target SNR adjustnent unit for its link, Controller 570 and RX data
processor 560 may al so i npl enent processes 200 and 300 in FIGS. 2 and 3.
Menory wunits 522 and 572 store data and program codes for controllers 520
and 570,




respectively. [0065] The erasure detection and power control techniques
descri bed herein may be inplenented by various neans. For exanple, these
techni ques may be inplenented in hardware, software, or a conbination
thereof. For a hardware inplenentation, the processing units used to
perform erasure detection and/or power control may be inplenented within
one or nore application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs),
programuabl e |ogic devices (PLDs), field programmabl e gate arrays (FPGAs),
processors, controllers, micro-coRtL@iV&s., M croprocessors, other

el ectronic units designed to performthe functions described herein, or a
conbi nati on thereof [0066] For a software inplenentation, the techniques
descri bed here nﬁ% qplene d with HDEU es ée g., procedures,

functi ons, and 'S0 f“ﬁ%%ﬁoﬁgﬁ?ﬁr PRECT $PHEL CBHBIHBE cr i bed herein. The

sof twar e COdeSUﬂﬁﬁmﬂg shesed in a nenory unit (e.g. menory unit 572 in
FIG 5) and executed %y a processor (e.g., control | er 570). The nmemory unit
may be |npleneﬁﬂ@ﬂummgMmﬂhﬁh@epﬁ@@b@ﬁéﬁmbﬁw@X@bWﬁ@hﬂ?ﬁomhe processor, in
whi ch case it o Leat Ly h C rious
Toans ac s KHOWATR ARCTaree B RkBeRhe, RbeScuBiY PP Gl e

di scl osedbesmlredivedntithouserpsrpvi ded to enabl e any per son skllled in the art
to make or use the p resen% i.nvention, Variou nodi fications to these
enbodi ment s wi INFreREng Ecfegtivp hdr wheint g {8 D REDSeR TRV YOt ¢ he
generic pgh&thJes defined herein may be applied to other enbodi nents

Wit hout departing fromthe spirit or scope of the invention. Thus, the
present i nvent fegnlatisg fet trAMOMA006Y) 01 2ET BaRATHUSTDOEINEE F808r OVer ilherenatied t o be
limted t@RH?Q eg&gdipegt thn Perein but is to be accorded the w dest
scope conSHRY B d G HIEHYEE |S BY'Bles and novel features disclosed herein.
WHAT IS CLAIMED 1S: 13 CLAIMS 1. A nmethod of reverse |ink power control,

conpri si ng:
P J 2. The method of claim 1, wherein

determining whether the packet has been received without error involves

determining that there is no packet error and that the packet is not missing.

3. The method of claim 2 further comprising
transmitting a negative acknowledgment (NACK) messages for data packets not

received.

4. The method of claim 3 further comprising:
retransmitting said data packets not received in accordance with said NACK

messages.

5. The method of claim 3, wherein said data packets are transmitted over one

or more time slots.

6. The method of claim 1, further comprising determining whether the
Received Power Over Thermal (RpOT) is greater than a maximum Received Power Over

Thermal (RpOT yax)-



transmtting a packet; determ ning whether the packet has been received

w thout error; decreasing an effective carrier-to-interference (C1)
setpoint if the packet has been received without error; increasing the
effective C I setpoint if the packet has not been received w thout error;
and reqgulating the transmt (TX) power based on a Received Power Over
Thermal (RpOT) and the effective T Lysetpoint. 2. The nethod of claiml,
wherei n determ ni ng whet her the packet has been received w thout error
involves determning that there is no packet error and that the packet is
not mssing. B. Thehemiichod &f claindion hdreint herr@eivpd i miwg Ova@nshdrinkl Ng a
negati ve _acknow edgnment (NACK) nessages for data packets not received. 4.
The net &P itihgirdHoPertranis reeehgst signahpowerand dhesmpkngissy sai d data packets
not received in accordance with said NACK nessages. 5. The nethod of claim
3, wherein said data packets are transmtted over one or nore tine slots.
6. The net hodB.of cThaimethod éflmiaies, fatirgp comprigngissiengd dowy covhanidif thehe

Recei ved_Paower Over Th I I(RpC)'I') is greater than a nmaxi mum Recei ved Power
over ThBP %r?&'}ﬁf'rt}’?r}g‘%‘;ﬁ’q = 7. The nethod of claim®6, wherein the

Recei ved Pomer Over Thermal (RpOT) is the ratio between the received signal
power and thermal noise. 8. The method of claim6, further conprising

i ssuing a dowh corﬁi‘@nmetfmdt bie claRpaT, fusthgr @aﬂ@rlt‘\lﬂgaqiﬁt@rﬁem%mhﬁm@t arg. The

met hod of r co d ermm n ff ct|ve
car 1 er BT bbb O R VL T A G s b e o
i ntel’fel’ﬁﬂ@@orth@idtlﬁ)nﬁtq(:/l'gpble setpoint (C1,p).

10.  The method of claim 9, further comprising determining whether the
Received Power Over Thermal (RpOT) is less than a minimum Received Power Over

Thermal (RpOTin).

11.  The method of claim 10, further comprising issuing a down command if
the effective carrier-to-interference ratio (C/I) is not less than the effective carrier-to-
interference ratio for the setpoint (C/lg) or the Received Power Over Thermal (RpOT) is

not less than the minimum Received Power Over Thermal (RpOT ).

12, The method of claim 10, further comprising issuing an up command if the
effective carrier-to-interference ratio (C/) is less than the effective carrier-to-
interference ratio for the setpoint (C/l,) and the Received Power Over Thermal (RpOT)

is less than the minimum Received Power Over Thermal (RpOT ).

13.  The method of claim 1, wherein the steps of

determining whether the packet has been received without error;

decreasing an effective carrier-to-interference (C/I) setpoint if the packet has been
received without error; and

increasing the effective C/1 setpoint if the packet has not been received without

error comprise an outer loop power control,



10. The nmethod of claim9, further conprising determ ning whether the

Recei ved Power Over Thernmal (RpOT) is less than a m ni num Recei ved Power
Over Thermal (RpOT,,,;n). 11. The nmethod of claim 10, further conprising
issuing a dowmn command if the effective carrier-to-interference ratio (C1I)
is not less than the effective carrier-to- interference ratio for the
setpoint (C/I,p) or the Received Powgg Over Thermal (RpOl) is not |ess than
t he m ni num Recei ved Power Over Thermal (RpOT,nin) 12. The nethod of claim
10, further conprising issuing an up command if the effective
carrier-to-intderf errenaahsddf dailCl 3, )wheseih erSovtdrasof evefcbaed!iiv @isgied | er - t o-
interferg@%%ﬁgatj o,for the set poia;tﬂ{dlsp) and the Rec?i ved Power Over

Ther mal eceived |Rover ((hen Hhsamali dinkin Reless Potwrl &y er MmNy

(RoOTM nkecedRd PHORr ORLNALA QA (RbBITT )L . Wwherein the steps of determ ning
whet her the packet has been received without error; decreasing an effective

carrier-to-interference (C/1) setpoint if the packet has been received

wi t hout error;. and.i ncr.easi t he, effecti,ve | setpoint if .the packet has
not been recelVed etrﬂ%tﬁ?gogaw&?%_:’BWEF?”%@ea%%d?‘ﬂarpcﬁ%%ﬁoﬁ%%f‘ Q‘é%‘ﬂf‘fol: 15
14. The mahbedcqfiedcPaien O3er Themel R i@Lgtr&rter' 8P oP W& 6 QNinhGinuns di sabl ed
if the Received Power Over Thernmal (RpOT) 1s less than or equal to a m ninmum

Recei vedResied Pover Overerheamal B@88krj n) 15. The nethod of claim 13, wherein
the outer | oop power control is disabled if the Received Power Over Ther mal
(RpOT) is greater than or equal to a maxi num Received Power Over Ther nmal
RpOTmax. 16. Tthe rEtehacthod of tlainml 1,3yhandieties sutérneop pbwer donopl penarsletontrol is

enabl ed i he .Recei ved Power Ove er. mal Or) is greater_than the a
mi ni mum ﬁé@%%ﬁ%ﬂvedp‘ng %{ﬁé%ﬁ%@%&é&&hﬁcﬁ{eﬁ% n &R 2 e ImE edPover Over
-IF\-’?)er el f’(RPQ{(%VérZF Hefisa (Rbb@ﬂinﬁaﬂﬂa‘ﬁﬁb %&i@&??b%&%?&m{err@lﬁpﬁﬁﬁmﬁ

arn,,,aq,,. W reless communi cations device for adjusting reverse link
power ctiap polaximenpecgigiglower Over Thermal RpOT pax.

17. A wireless communications device for adjusting reverse link power
control, comprising:

means for transmitting a packet;

means for determining whether the packet has been received without error;

means for decreasing an effective carrier-to-interference (C/I) setpoint if the
packet has been received without error;

means for increasing the effective C/I setpoint if the packet has not been received
without error; and

means for regulating the transmit (TX) power based on a Received Power Over

Thermal (RpOT) and the effective C/I setpoint.

18.  The wireless communications device of claim 17, further comprising
means for determining whether the Received Power Over Thermal (RpOT) is greater than

a maximum Received Power Over Thermal (RpOT ).

19.  The wireless communications device claim 18, further comprising issuing

a down command if the RpOT is greater than the RpOT pmay.




means for transmtting a packet; neans for determ ni ng whet her the packet

has been received without error; neans for decreasing an effective
carrier-to-interference (C1) setpoint if the packet has been received

W thout error; neans for increasing the effective C/I setpoint if the packet |
has not been received wthout error; and neans for regulating the transmt i
(TX) power based on a Received Power jgver Thermal (RpOT) and the effective |
C/l setpoint. 18. The wirel ess comuni cations device of claim 17, further
conprising neans for determ ning whether the Received Power Over Ther mal
(RpOT) is grexter Apanessar pragianurad Reesicued ahed ofRsamaiineinteferdnRpdima, ).

19. The w rel ess comuni cati ons, devi cg claim218, further conprising issuing

a down cHWHERE GOMRHECAREmTY I JheBEGPd COEIYME RpOTnax. 16 20. A processor
progr anmed t%g‘??é;%ﬁH%@?adTE@& hod of estimating interference in a wreless
communi cati on syste he met hod conprising: ‘transmitting a packet;

det er mi ni ng wheétrmaring Weetherdke padieishab besn reesteidweithont et error; decreasi ng

an effective carri.er-tozinterference [ pojnt .if.the cket has been
ecel ved i Hoareur 3 SreF SRR Rk ot RTDOZ Ry i PSR Pheme packe:
has not kegnderiguwedom thout error; and regulating the transmt (TX) power
based on a Received Power Over Thermal (RpOT) and the effective I

set poi nt. 21.nqEesing Bessseiiveof/ I se@pmf dothe wadicbhas reiepprersH of Byitheey

conpri se‘iﬁr ord&ler M ni ng whet her the Received Power Over Thernmal (RpQl) is
greater hah'a maxi mum Recei ved Power Over Ther nal (RpOTmax) . 22. The
processor of wepdiating2the tvdnenai (X)) hewebhed dnus ReeeivabRpweisOser Slsumag a down

command |.f the Or .is.greater than the RpOI,, 23. A conputer readable nedia
storing %Wﬁﬁemr?ge?%‘% @ié?fﬁ‘f‘i“ng by a

21, The processor of claim 20, wherein the method further comprises
determining whether the Received Power Over Thermal (RpOT) is greater than a

maximum Received Power Over Thermal (RpOTax).

22.  The processor of claim 21, wherein the method further comprises issuing a

down command if the RpOT is greater than the RpOT pax.

23. A computer readable media storing instructions for executing by a
processor for embodying a method of reverse link power control, the method comprising:

transmitting a packet;

determining whether the packet has been received without error;

decreasing an effective carrier-to-interference (C/T) setpoint if the packet has been

received without error;

increasing the effective C/I setpoint if the packet has not been recei\}ed without
error; and

regulating the transmit (TX)} power based on a Received Power Over Thermal

(RpOT) and the effective C/1 setpoint.

24.  The computer readable media of claim 23, embodying a method of reverse

link power control, the method further comprising determining whether the Received



processor for enbodying a nmethod of reverse link power control, the method
conprising: transmtting a packet; determ ning whether the packet has been
recei ved wi thout error; decreasing an effective carrier-to-interference
(C1) setpoint if the packet has been received without error; increasing
the effective C/1 setpoint if the packet has not been received w thout
error; and regulating the transmt (T power based on a Received Power Over
Thermal (RpOTl) and the effective C1 setpoint. 24. The conputer readable
medi a of claim 23, enbodying a nethod of reverse |ink power control, the
met hod f BowéreDvee ampinhed (REOTR IselrEatdti thgh amakineim Rbe:iReickivee dvky Thézaaer Over
Thermal (RpQOTI) is greater than a maxi num Recei ved Power Over Ther nal

(RpOrT, ,, é&BQTl@Q: The conputer readabl e nmedia of claim?24, enbodying a nethod
of reverse |ink power control, the nethod further conprising issuing a down

command if the RpOT is greater than the RpOTInmax.
25, The computer readable media of claim 24, embodying a method of reverse

link power control, the method further comprising issuing a down command if the RpOT

is greater than the RpOT nax-



