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Background of the Invention

1. Field of Invention

20 The present invention relates generally to the field of wireless communication
and data networks. More particularly, in one exemplary aspect, the present invention
is directed to methods and apparatus for adjusting signal reception based on

estimations of network load.

25 2. Description of Related Technology
In telecommunications networks, “orthogonality” refers to systems, processes,
signaling, effects, etc. which exhibit desirable exclusionary properties. Orthogonal
properties are heavily leveraged in multiple access communication schemes.
Consider an aggregate signal composed of several orthogonal constituent signals.
30  Ideally, a receiver can extract a desired signal from the aggregate signal, and reject the
other orthogonal constituent signals. In this example, each of the orthogonal

constituent signals is removable “interference”.
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orthogonal signals (such as pilot channels, broadcast channels, etc.) have been

25 removed, the desired signal is significantly under-powered, which can create
quantization error effects in fixed point circuitry. Quantization errors can lead to

much higher bit error rates (BERs).

Therefore, improved methods and apparatus are needed for handling scenarios
where large differences are observed between known interference and desired signals.
30 Such improved methods and apparatus should ideally facilitate successful decoding of

signals, regardless of the current cellular conditions. Specifically, new solutions are
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the method includes: transmitting the plurality of signals; receiving information
related to an estimated network load based on a measured first attribute; and adjusting
the transmission characteristics of at least one but not all of the plurality of signals
20  based on the information.

In one variant, the first attribute comprises a ratio of a first parameter of the
network to a second parameter of the network. The first parameter of the network
comprises e.g., a common channel power, and the second parameter of the network
comprises a total received signal. The network is compliant with the Universal

25  Mobile Telecommunications System (UMTS) standard(s), and the common channel
comprises a common pilot channel (CPICH).

In another variant, the method includes comparing the received information to
at least one criterion; and based at least in part on the result of the comparing,
selectively performing the transmission characteristics.

30 In a further variant, the act of adjusting the transmission characteristics

includes signal amplification.
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least one threshold criterion; and based at least in part on the result of the comparing,

selectively performing the adjusting of the transmission characteristics.
20 In still another variant, the at least one radio signal is a dedicated channel.

In a further variant, the plurality of radio signals includes at least one common
signal, at least one unwanted signal, and at least one wanted signal. In one variant, the
act of adjusting the transmission characteristics includes signal amplification of the at
least one wanted signal. In another variant, the act of adjusting the transmission

25  characteristics includes lowering the constellation order of the at least one wanted
signal. In yet another variant, the act of adjusting the transmission characteristics
includes changing the transmission rate of the at least one wanted signal. In yet
another variant, act of adjusting the transmission characteristics includes changing one
or more feedback parameters of the at least one wanted signal.

30 In a third aspect of the invention, a wireless apparatus is disclosed. In one
embodiment, the wireless apparatus includes: a wireless interface, the wireless
interface adapted to receive a plurality of signals; logic adapted to determine a

network load; a processing device coupled to a memory; and a computer program
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In still another variant, the information relating to the estimated network load

comprises an indication of the first signal channel strength, relative to the plurality of
15  signals strength.

In a fourth aspect of the present invention, a serving apparatus is disclosed. In
one embodiment, the apparatus comprises: a wireless interface, the wireless interface
adapted to transmit and receive a plurality of signals; a processing device coupled to a
memory; and a computer program plurality of executable instructions resident within

20  the memory. When executed by the processing device, the program: receives a
network load estimation via the wireless interface; and responsively adjusts one or
more transmission characteristics of at least one, but not all, of the plurality of signals.

In a fifth aspect of the invention, a method for compensating for one or more
orthogonal signals having much higher transmission power than a user signal is

25  disclosed. In one embodiment, the orthogonal signals result in quantization error in
the user signal, and the method comprising: obtaining a network load estimation; and
responsively adjusting one or more transmission characteristics of the user signal
based at least in part on the network load, the adjusting mitigating the quantization
error.

30 In one variant one or more orthogonal signals comprises a pilot channel, and
the adjusting the one or more transmission characteristics of the user signal comprises

increasing the transmission power of the user signal.



20 the nenory. Wien executed by the processing device, the program
receives a network |l oad estimation via the wireless interface; and

responsi Webpoadj9amis one or nore transm ssion charact er PETIUS2010/02887 | east
one, but not all, of the plurality ofésignals. In a fifth aspect of the
invention, a nmethod for conpensating for one or nore orthogonal signals
havi ng much hi ghef sixfaagecs SF @e RANMETIot, AR iR1ddS 8 stehTBRadisdlSsedSdinseh®sed. I n
one enbodi ment, the orthogonal signals result in quantization error in the
user si gnambogppenthdienysterdinebidss iashasg stasion aindi aigeast wapwsek d¢\oerd (e.g-,
estimtion; d onsikmel vy adjust | one r I;8SI

character %Otk?fc%s d%‘?égh% E}sﬁg’r aéLlﬁ gjﬁhgl tsiésgggd&ata%pégg;ttgi ?&I%%?rl ?Alf}'n a? ﬂlgt nfg{ wor k

| oad, t he qadptisstibmgerivrd iighiced byt He goiad tenvidbiment eandosystcd® lparaneery sy ant one
or rmrg ort hogonal si gnalg conprises. a pilot channel, and the adjusting the
one or ° mordIUSHRHQRE ANRS CAANICAERERGIEISICE of the user signal conprises

I ncreasi ng the dy angMSSI Yy Q%{agé)sf of M B?e%éntsih%}l@ilon witlBn ediately be .

2011/ 097104PCT/ US2011/ 022637 6 In a siIxth aspect of the i hvent | on, a
wi r el ess sy®gered By pérselsed edlindrp skilén drdroidi e ndferendedo shesttechadricdwides a base
station and, gt |least one user device (e.g., nobile device or UE), and the
system i saﬂﬁaﬁtﬁ’i@ CECTHRRANT B arﬁ&fnﬁgglr?e&fsaﬁﬁ}i’ﬁflﬁ’f]&fvi'on errors induced by
t he noi se environnent and system paraneters by 5adjusting one or nore
channel characteristics. O her features and advant ages of the present
inventPon will inmediately BdefRewgniigedS the iewsess of ordinary skill in

the art with r rence to t.h .ttae rvm' . an etail ed scription of
exenpl ary enbo%iflﬁ‘eﬁtlg aa%ra%}f“@azr}ﬁﬁ%ﬁag% of 8P %%%é%e&g iogtai BT o ﬁﬁéveﬁagm ngs
FIG 1 isMolglapdiédsiminidadshd 8{dtan (OM PDenLFHBRAIMHsindf a @oRy Nefwodlk ta

Uni versal Mbil e Tel ecommuni cati ons System (UMIS) network conprising a Core
Net wor k, &IYysalify af Besp Ssatiomagad slrplinsf UserdEquimhantal i ty of User Equi prent.

FIG 2 is a pri t. graphi cal .illustrati f Aut ematic i nt y ol

(AGO) “and 15" ablron i Pigtort S SR a Qi RERC ushLAGET Y The

ef fects ofAnplogpeMigitd Comvespar (HCS aatody Bnppsizatd MR cffects of proper and
improper AGC and A/D operation.

FIG. 3 is a graphical representation of one approach for Received Signal Strength
(RSS) calculation useful in conjunction with the AGC calculation of various
embodiments of the invention.

20 FIG. 4 is a logical representation of one exemplary Automatic Gain Control -
(AGC) feedback loop useful in conjunction with the present invention.

FIG. 5 is a graphical representation of a signal composition adapted to improve
quantization noise in accordance with one exemplary embodiment of the present
invention.

25 FIG. 6 is a logical flow diagram of an exemplary embodiment of the generalized
process for improving signal reception based on one or more estimations of network
load, in accordance with the present invention.

FIG. 7 is a logical flow diagram illustrating one exemplary implementation of the
method of FIG. 6.

30 FIG. 8 is a block diagram of one embodiment of a generalized serving apparatus
configured in accordance with the present invention.

FIG. 9 is a block diagram of one embodiment of a generalized receiving

apparatus configured in accordance with the present invention.
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| nventi on Ref erence is now nade to the draw ngs, wherein |ike

nuner als ref er The préskat ipaeti®ntphoodeph duer. a/@y erettiogwand apparatus for adjusting

signal reception based on one or more estimations of network load. As described in

greater detail hereinafter, one exemplary UMTS-specific implementation obviates the

effects of quantization errors attributed to low noise, high interference environments.

Specifically, in low noise environments, the UMTS Common Pilot Channel (CPICH)

15  becomes the predominant factor in Automatic Gain Control (AGC) calculations, thus

when the CPICH is removed, the remaining Dedicated Physical Channel (DPCH)
experiences severe (deleterious) quantization effects.

Thus, in one aspect of the present invention, the receiver monitors the load of

the network, and requests “enhanced” operation during periods of low network load.

20 In one embodiment, during such periods of low network load, the receiver requests

increased power levels for its data channels. For instance, in one UMTS-specific

implementation, the UE requests increased levels of DPCH power, when the

monitored ratio of CPICH to the total power spectral density (CPICH/Ny) exceeds a

specified threshold. Large values of the foregoing ratio are reasonably correlated with

25  periods of low network usage; the total power spectral density includes the power

allocated to other users.

- More generally, various aspects of the present invention encompass a wide

range of solutions for both monitoring network load, and adjusting signal reception.

For example, one exemplary embodiment describes a UMTS UE (e.g., mobile device)

30  measuring the CPICH/Ny. Other alternative measurements include detection of other

resources, other transmitters, other receivers, etc. Yet other embodiments are

described suitable for other networking technologies, and topologies. Similarly, a

UMTS BS adjusting the DPCH power level with respect to the CPICH is also
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the foregoing ratio are reasonably correlated with 25periods of |ow network
usage; thé%otal power spectral density includes the power allocated to

ot her users. xEm! E?fr?elfcéﬁée ﬁﬁ){phﬁﬂ% a&?ﬁpeﬁgi @bclb. Pr 8§ ThsthUENEAON

enconpass a w de range of soO ons for both nonitoring network | oad, and
adj ustd ng esibgdaient ef eptUMIS (HOmex@nphe] notiBeseenidVAFSy NodbB défresttvodescr i bes
a UMIS UE (e.q., bil e device) 30 neasuring the CPICH No. O her
alternatiyﬁwﬁﬁﬁ§ﬁggﬁ@ﬁts i ncl ude detection of other resources, other

transmtters, @fhfkss RBME shd Blofes YEInRVHK! oHITRDHISERES afbedsbeassd bed
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UMTS BS adifiest.i ng t he DPCH power |evel with respect to the CPICH is al so
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15 Detailed Description of Exemplary Embodiments
Exemplary embodiments of the present invention are now described in detail.
While these embodiments are primarily discussed in the context of a wireless network
having a CDMA air interface, and more specifically to a UMTS-specific
implementation thereof, it will be recognized by those of ordinary skill that the

20  present invention is not in any way limited to such CDMA networks or to any
particular context (such as the aforementioned UMTS specific implementations). In
fact, the principles of the present invention may be readily adapted to any wireless
network, even non-cellular networks, in which the network load is related to unwanted
interference levels, thereby affecting the processing of the desired signal.

25 For example, it is appreciated that OFDMA (Orthogonal Frequency Domain
Multiple Access) based systems must decode the entire radio resource band (including
unwanted time-frequency resources), to successfully extract the desired time-
frequency resources. Common implementations of an OFDMA front end utilize a
large Fast Fourier Transform (FFT)/Inverse Fast Fourier Transform (IFFT)

30  component to extract channels of interest. Since all time-frequency resources are
transformed simultaneously, signal conditioning is performed in aggregate for both

desired and undesired time-frequency resources.



described. Additional variations and alternate enbodi nents are confi gured
for different coding schenes, transm ssion rates, hardware operation, etc.
Servi ng appanatezioand w rel ess devi ce apparat us suit abl ecrars2@mivemyi ng
various other aspects of the present Pnvention are al so described. For
exanple, in one 5 enbodi nent, a serving UMIS NodeB can dynam cal |y adj ust
its DPCH gngnfgthSHUNPFENetwik! Srd@ecRirbt er expected quantization error
effects. In yet other exanples, the serving UMIS NodeB can dynanlcally
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20  personal media devices (PMDs), such as for example an iPod™, or any combinations of
the foregoing.
FIG. 1 illustrates an exemplary UMTS cellular system 100, with a focus on the
radio access network (RAN).
The system 100 includes one or more base station towers 102 (also known as
25  NodeBs (NBs)), that are set at various fixed geographic locations. Such NodeBs may
also be generally referred to as a “macrocell”. Each NodeB provides an area of
service coverage 104. The network operator manages radio access network operation
via a Core Network 106. The unified Core Network provides authentication,
accounting, and authorization (AAA) services, and in some cases, access to external
30  networks (e.g. such as IP Multimedia Subsystems (IMS) services as specified by the
3GPP). A first UE 108 is shown, operating within the coverage of the RAN 100.
Furthermore, incipient wireless standards support new network entities

commonly referred to as “femtocells”; a femtocell provides similar functionality to a



5 plurality of user equipnent (UE) transceivers. The network of BSs working
in collaboration allows for wireless service which is greater than the
radi o cowsoaga/qpErovi ded by a single serving BS. The i ndipeirdisad11iB8s3ar e
connected by anot her network (in manylocases a wi red network), which

i ncl udes additional controllers for resource managenent and in sonme cases
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access. Additionally, in sonme networks, the cells may coordinate with one

anot her, via secondary access. In the illustrated RAN 100 of FIG 1, the
f ent ocel | £oapron-RibgtdAianpel(EPIGH) and Redise @,ﬂgymgaé@hannel (DPCH) —

user equipment (UE) with a common synchronization signal. Generally, pilot
25  channels are used for, inter alia, initial “wake-up” and search, estimating potential
base station (BS) service reception for handover (i.e. hand-off), etc. Various
approaches to pilot channel operation are evidenced throughout the prior art. For
example, in Interim Standard 95 (IS-95, CDMA), pilot channel measurements are
used by mobile devices to initially determine the existence of base stations, and/or

30 support multipath compensation.

The importance of the CPICH to network management and network discovery
warrants a disproportionate share of NodeB 102 transmit resources. In extreme cases,

the UMTS CPICH transmit power can exceed one—fifth (20%) of the total NodeB



10 are not linked to the other cells of the network. Unlike the broader
coverage of the macrocells, a fentocell is generally focused on inproving
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and sinpl est coded channels of the network. 5The UMIS network al so provides
Dedi cab ed s (DPCH) to provide channels for control
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operators generally maXim ze system operation by limting DPCHs to the
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Power ContDre(()ilicaEed Physical Channels (DPCH) is separated into two (2) loops: (i) outer loop
power control, and (ii) inner loop power control.

Outer loop power control manages power control for long term variations in
the radio environment. The UE 108 and the NodeB 102 negotiate and manage a target
25  SIR (Signal to Interference Ratio) within a Radio Resource Connection (RRC)
management protocol. The SIR is a predictor of block error ratio (BLER)
performance; for example, if the received SIR is less than the SIR target, then the
BLER is generally poor. The UE and NodeB agree on a SIR target based on the
BLER of a reference physical channel (DPCH). Within the reference physical

30  channel, there can be one or more transport channels. The transport channel requiring

the smallest block error rate for acceptable quality is the reference for the SIR target.



UEs 108 and NodeBs 102 col |l aborate to control DPCH power using both open
and cl osed | oop power control. DPCH target signal quality |levels are set
and dynamvoabliwmmraged according to existing radi 0 con®#CTiusesL1/0EmB7

exanpl e, in noisy radi o environnents,12a NodeB boosts DPCH transmt power to
i nprove UE reception. 20 In |ower noise environnents, the DPCH transmt

power is |tweBkElR oPdwerangemt tleinntiok tedingiid od bifhysicalthichanod! & fdRCH) is
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UMTS oper atif 8 canstimgiegle signi steengtdradithe RREHAT Rerfoyming pr ocesssiofghgai ns
(renovi ng I}ﬁg& I 0k r , applying 10 spreading
gai n, etc.s’%;halt e ?gﬂrtgg{fﬁ@fg&ldga@goggg%f{g%a)ﬁ/&%oﬁq (tlﬂggg‘g\'/\er of the received DPCH

signalSrelative to true noise. For exanple, in one enbodinent, DPCH SIR is
measur ed basedSensarpfl ot field transnitted wieghimn the DPCH This pilot has
a known patikees:n. The UE can estinmate the signal strength of the DPCH by
perform ng an gverage ffebpe signal power in the pilot field according to

Equation (1) beLowgedRide GF#NmAds: Components; and
20 0 = Magnitude of Quadrature Components.

Additionally, the CPICH noise can be estimated from a variance of these pilot fields

or measured from the CPICH according to Equation (2) below:
25 Nepicp = var (CPICH power) (Eqn. 2)

The noise affecting the CPICH is common to all orthogonal channels. Accordingly,
once the noise is measured from the CPICH, the processed noise seen by the DPCH
can be derived from Ncpicn, based on the difference in Spreading Factors (SF) (or

30 processing gain). For example, Nppcy could be calculated per Equation (3) below:

Nppcu = (SFppcr/SFcpicn) *Nepicn (Eqn. 3)
Where:
Nppcn = Noise of DPCH,
35 SEppcy = Spreading Factor of DPCH,

SFcpicn = Spreading Factor of CPICH; and
NCPICH = Noise OfCP]C[{



Where: S = Signal Strength | = Magni tude of | n-phase Conponents;
and 20Q = Magni tude of Quadrature Conponents. Additionally, the CPICH noise
can be eswDrmtigd7fonom a vari ance of these pilot fields ecTmsasuanes3fromthe
CPI CH according to Equation (2) bel ow3 25&plat = var (CPICH power) (Egn. 2)
The noise affecting the CPICH is common to all orthogonal channels.

Accor di ngl - t E@,@ ' H%fas# : cessed noi se
seen by tk%ccf)%%qz’éﬁg e gg?ﬁ/%& ro Eﬁg%cf%%ﬂ}o%%tg? %l%h%%gﬁie%?&grence in
Spreadi ng Factors (SF) (or 30processing gain). For exanple, NDPCH coul d be
cal cul ated per SERMmat 1=08VMp3); bel ow. NDPCH ( SF DPCl [(EGk. 4P CH) * NCPI CH Wher e:

NDpcH = Noi se of DPCH, 35SF DpcH = Spreadi ng Factor of DPCH, SF own=
Spreadi ng Factor of CPICH and &CH = Noise of CPICH (Egn. 3) WO
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In addition to power control, typical UMTS receivers 108 also implement

various forms of signal conditioning, including Automatic Gain Control (AGC). In
typical transceiver designs, an Automatic Gain Control (AGC) module amplifies or
attenuates the total received signal to maintain a relatively constant signal for receiver
10 digital baseband processing. Unlike power control, AGC operation is performed
without any knowledge of signal quality; in fact, AGC occurs in lockstep with Analog

to Digital (A/D) conversion.

Referring now to FIG. 2, various stages 200 of signal conditioning are

presented to emphasize the effects of proper and improper AGC and A/D operation.

15  Consider the received analog waveform 202. The waveform has several components:
(i) a DC offset 204, (ii) high and low frequency noise 206, and in-band components

208. The RF frontend can remove both the DC offset and unwanted frequency
components in initial filter stage(s). The in-band frequency components 208 are

brought to baseband e.g., by mixing and filtering out the carrier frequency.

20 Once the desired frequency components 208 are brought to baseband, the RF
frontend must amplify or attenuate the signal for conversion to the digital
representation, such that meaningful digital processes can be performed. RF
frontends are generally implemented within fixed point arithmetic. In contrast,
floating point arithmetic represents numbers with a mantissa and exponent. Fixed

25 point arithmetic can be signed, unsigned, complement, etc. Ideally, the entire
dynamic range of the conditioned analog waveform can be fully represented within a
fixed point A/D conversion. Fixed point operations have a set range, for example a
fixed point eight (8) bit word can only represent 256 numbers (i.e., 2% = 256).
Consequently, the quanta or minimum unit must be carefully chosen to minimize the

30  effects of quantization error.

The first and second digital representations (210, 212 on FIG. 2) of the analog

waveform illustrate the effects of over-amplification, and/or too small of quanta, in

different implementations. The first fixed point representation 210 has difficulty



13 Accordingly, the DPCH SIR is then expressed according to Equation (4)
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exponent . chhttRd t@%he AR Rhd abbddinRbiegertativoe i Givedfixadnsiignegrescdnrenrent ,
etc. ldeally, the entire dynamc rangg of the conditioned anaI&? wavef or m
can be fullly of isranslogrweyohpilisiates ecetissis it uafes-2ppASREPRPT 199 L poi nt
operations.have a set,.range,.fo gml i xed, paj I 9t A8y Bhd word
can only rogﬁr%usaélnat' g}glgﬁen&%bglrl@ {epg?eé ) (§1 20%5%?. gé%gfnagééaﬁgént I 1y t he quanta
or m ni MURaBickmMUS thobefuttar @prdstnted: hoSensdqaertiyni qiantgzdtive 80ef flect shof

quanti zation error. The first and second digital representations
(210, 1212 differmag bepyeesithe peuglaplog Vagerd ﬂﬁﬁlilﬁ?leg é‘?&“ﬁf&al{lﬁéfl@fl BEPE Dt

over - anpl isf &Bgltdl%%eer%%%tg){n, %IS)CPIOW er(?fveq)li'@lja{e"él élé ,rliu‘éi th BF]%%PB ER)

i npl ement at1 ons. i xed point representation 2 has difficulty

WO 2011/ 097104'1911’1&9559%&&&?%@@3 pbtht HERESSEAh MO cPERHS MaRgt wakghe of the
waveform these artifacts saturate the fixed point A/D conponents, causing
di storti of$Gor llmkirgps mgpropédectmplified waveform. The fourth representation can
capture the full dynamic range of the analog waveform, while still providing sufficient
20 clarity to prevent bit errors in demodulation and processing operations. In some
implementations, a small degree of either clipping or margin may be tolerated or even
preferable (e.g., to capture more signal fidelity, compensate for fading, bursty
transmissions, etc.).
Within the foregoing discussion, it is readily appreciated that the relative
25  complexity and sensitivity of the radio significantly impact the requirements for fixed
point A/D component selection. Simple radio waveforms in low-noise operating
environments, etc. can support fixed point components with less resolution.
Similarly, complex waveforms, and/or noisy operating environments, require greater
bit resolution. For example, it is not uncommon for CDMA type receivers to have
30  A/D components supporting eight (8) or even ten (10) bit resolution. Eight (8)
bits of resolution can represent up to 256 (i.e., 2% distinct gradation levels. Ten (10)

bits of resolution can represent up to 1024 (i.e., 2'% distinct gradation levels.



The second fixed point representation 212 illustrates a different

phenonmenon whi ch may al so be conmmopn anong al ternate receiver

i npl enentwibi2on97ionst ead of 5 "clipping” the over-anpl PCrad2&iigemB; t he
second fixed point representation "rolsls over” creating false artifacts in
signal representation. Roll over or wapping is caused by inproper overflow
operation; for @xaAdl empt@nsitgensunsi §oed dsexd pRaicoivedr BighatetStenptavi ng

four (4) bits. The maxi mum val ue of #1111b (31) cannot handl e #10000b (32);
thus, t he Inditatieni RIS hrieat einple Hobedp lpey o @sgysedpr yhatgst Hot e ¥fist and
second representati o 10, .21 esi @}anep whe first
and secon&nYléodWéeé]én?Eél gr?sr?pl{l%ailytai E?S%@% S lary TREAERRfent e B0

r xed poi'nt “representation 214 of the

anal og wavwefsondtdiblised hatirsmbfigtdt f@ecisnolicrivadec anqlf) Hf thatlh @hascoandt oo
| arge of a quanta. Wiile the third representation does noléﬁfgener a}t e any

"artif act Quadrahee ieweparenisi of Hist repeiled, sicaph es it Ad U BHISe g REFYPIATY
quant i zati Olgpdg %%eg,li)?éaljl 1'088’405 qggﬂé%&%nﬁl% WRHE S RES %%Slstl Qﬁleﬁcars Ygl ARAQO val ue

and quant 2 val'ue) direc causes symbol misinterpretation, and
| over ef f @6k & RigrodcBt@FIG 38. As shusvit, chR§BEis cBER)ated 402, multgdietlypy a he

fourth fixed point representation 216 of fhe &n%? wayv ef ormﬁf (l[): G 2
i |1 ust r at esnsanréferang wp| as fesdbaghyier HRAILYTAR # TRTRprESEnt att'dn can
capture t g%b]{)gglgengsy@%ge %qqlg&ﬁsgﬁs Eé?\%e&{‘ﬁﬁlﬁﬂlg%&%fy%ﬂ%na%ﬁ h&@ustul dibrs,

provi di ng surficien to prevent bit efrors in denodul ati on and
processi ngteoperations. In sone inplenentations, a small degree of either
clipping or margin nmay be tolerated or even preferable (e.g., to capture
nmore signal fidékiAGC compansatdyniwicalzdidiestedoty seyeailyapriissthefdtiret ¢, ) .

Wthin the foregoin i scussion, it, | adi | v _appreci

rel ative ?@geé’gglbef @g’ilgy%iﬁ(ﬁx%ﬂ& it f‘;gég%ncﬁ%‘eesr adi‘o 1451?%%??4 %g%\tv%{}ﬁl mpact
the requi nememiss1iereddex ahMaicatioNshaespenent sel ection. Sinple radio
waveforms in | ow noi se operating environnments, etc. can support fixed point

conponents with less resolution. Simlarly, conplex waveforns, and/or noisy
operating environnments, require greater bit resolution. For exanple, it is
not umsomkxanfplde Oplok#ting Peenmewei vers t o have 30 A/ D conponents supporting

eight (8) or even ten (10) bit resolution. Eight (.8 it f.r ? ion can
represent up tg{f’g@@n in.g"é(.t? 0?9fxm@fyn%%enad}oa@é%ﬁgﬁeﬁl1)e1\1/:2 siﬁ’ %esﬁlg%ig Li%i ts of
resol uti on,&afns EREERENtIMB dPudddédpied NodeB2 Recdll 8tat rietreguiadiay inarforevel s.
WO 2011/ 099104 / US2011/ 022637 15 i r};pl ement ati ons of AGC use

_ _ B ,, Conmon |
the Recei vetpSignal 1@st ethgt desitediicatusefil( RBsmel j (PPLTE At -eOFREIBACKT | oop t o
adj ust for. changes in.the radj V] 3 (9 aphs cal ksie i dik ystrat es
one exenpl éﬁni?r%séi%a%eé%z? ‘he%gjtlegggl.én&%gfgp;&sheégl%%Ioatted as the magni %lude (or
sonme der i wahj al dohRr(eef, thefal heisd, intpifasey anil, &c.Qi8@r at ure Conponents of the

received signal. FIG 4 illustrates one ex i.jmpl e feedback | oop 400
i npl enenti ng AQEC,thegseaplary Resgprip ﬁﬂ%é’ttﬁggpgéﬁa?% dgEiRiiey R dB%r oach

of FIG 3).AS (o b 11Sscsal culiat gy A40&c ) MulntrdRlnagey, hca tBenst ant
404, and lﬁ)géeé eééﬂgﬁgé%géﬁhgﬁ%l?%ﬁoé t he i’ncgr%‘i nn Si gngﬂ}f O her

enbodi mentCPICRY chseet drpaidcaonsndetywien compaiatiyclynendsy-preseradaiPEAT is
accumul at %a%%ctl‘?oetlz&ge quantization errors. Thus, as previously discussed, fixed point
25  hardware used in typical wireless devices cannot represent the full signal fidelity
necessary to separate between useful and ignored portions of the received signal,

including in the aforementioned scenario.
To this end, one aspect of the present invention causes the wireless device
and/or base station to adjust target resources based on estimations of network loading.
30  In one exemplary embodiment, a ratio of the CPICH to the total received signals is

used as an estimate of network load, although it will be appreciated that other metrics



The AGC constant is dynamcally adjusted to correctly capture the entire
range of the signal. For exanple, if the RSSI increases, the anplification
i s | ower w0 2bf1/whw4 RSSI decreases, anplification is increaasdoiibBeExanpl e
Qperating Scenario - Referring wow to one exenplary scenario
(illustrated in FIG 5), a single UE is operating close to a relatively

unoccupi edr NQASR: 1078 eah keaah%etub@i 1&1§Qﬁlevcﬂ"(iomv®fnjﬂnmlﬁmmm fesompoingast : t he
desired or "useful"™ channel 02, orthogonal or "ignored" channels

(e.g., CPraiidappiggnlal s for ot her users of the sane cell site, etc.) 20504,
and noise (e.g., thermal noise, interfe el In the
exenpl ary scen§P¢%ﬁ@ﬁﬂYF}IGhe@Xel’fl]}nlérydm gAC}kT mﬁ E%fN@)\@?O At iyer

el ement s R%' g é@é‘ﬁuc}’cﬁ&d)to e PICHuBY eblitivonce t he
CPI CH cha%ﬁﬁm?e%as been re% olSu gorrpar atively under-powered DPCH is

subj ec§ t ehd @EQeeqpiraxit paratrispacte ldonssty (N sntermbangeably slesigpatad douskdd, fi xed

poi nt 25 hardware used in_typi.cal s ,devi ces gann t he
full si gn&icerieddomey spedid Ps)}tyt ’6‘0 h’8 d%sérfag\eggﬁl ause u}lmg%gé %géled

portions g Q@nd’eecc@h%%gm%ﬂ gl'f‘(ﬂlle rﬂoBH!: Wehiog dnfenhh @odil @ MeRdri @aaﬁ@ksmenarl 0.
To this ené one aspect of the present i nvention causes the w re ss devi ce

and/ or basahsERICIHN, raiceidjlicstes iz @@tN@@ﬂﬁ)hﬁSdé@r@%%ﬁﬁlsﬁﬁn asthedetif-bh@ of

network | oadj 30l n. one_exe 0 L6 GRA to the

total recéi" 31@89‘%1?/61’?@619? §nvd§°élg‘%3§ tg et?érlrg? e ot Rsrll@? E\B?gtk&{pgag fal tI{t?;ugh it

wi | a gd that other netri cs WD 2011/ 097104PCT/ US2011/ 022637 16
€ aRRLOPEl

of network | oad can readily be used in place of (or in conjunction wth)

the foregoing rmatiforappreoactvork load eﬁpm:tlohl aldey, inj pnet rapleweniption >for

enbodi ment, the CPI CH EO/ NO also referred to
measur es CHEAPIGNSY 2P BER & efW*‘Pﬁ‘v’é“ @WW’@ ! ‘?I%g?nt\% Cfessqg %e tot al
recei ved poper q?Qﬁ&ztah@h e%@@ t%e&'ﬁ@au%nzt @e{rgaamaghhyrgdeﬁ gslt etled ole  Tot al

recei ved power spectral density incl bot h desired S|gnals and upwant ed
si gnal i nIECEEnpewcamtiveiadarged eat, aboe nddB); & gealler sAlAhIERHE 1B diffect or .

o TR Gy B N Al P3O L S g
cell is (QqstebsdbhydelNRt., SHEROST belgwremiB) L desdibed DRGHsUmber of different
tiers and/or logical hierarchies can be employed if desired, consistent with the present
invention. For instance, a three-tier model having two different safety margins and
two thresholds might be used. Upon reaching the first threshold, the first safety
20 margin is implemented, and if the second threshold is reached, the second margin
implemented.
When the exemplary receiver notifies the NodeB that a high CPICH/ Ny is
detected, the NodeB responsively boosts the transmit power of the corresponding
DPCH using the safety margin. For example, increasing the DPCH transmit power by
25 25% is sufficient to remove quantization error in UMTS networks with little to no
noise.
The “boost” in transmit power leverages the existing inner loop power control.
Specifically, in this example, the NodeB increments its SIR target value. Since the
NodeB must match a higher level of SIR for the UE, the power for the DPCH
30 allocated to the UE is increased. In this exemplary case, normal operation of inner
loop power control aims to hit a target SIR of 0dB. During corrective operation, the

inner loop power control aims to hit a target SIR of 1dB (approximately 25% more



The foregoing network |oad estimation is used in one inplenentation for
dynam cal ly adjusting a "safety margin", wherein the adjustnent process is
adapt ed twonedumelogquanti zati on errors. Specifically, a lpargseoisatmsy nmargin
is used when the CPICH No power ratiol7is |large (e.g., above -7dB); a
smal l er safety margin is used 15 when the CPICH No power ratio is | ow
(e.g., beltowsmitdBwer) based oappiedilatcast jdvadr fohiVey 8dBWacichss). maskal lobp - €. ,
above or bel ow - 7dB% i s described, any nunber of different tiers and/or

| ogi cal hiRVEF cHnge!l AR HEIERMSOUBIEKDF agediceedlory dhedms ant thgi tlhystaed pr esent
i nventi on. infs@imdnR AN GRus, & LBESS- ﬁ&mgdl%l | 5 indulib @ ety
mar gi ns anlg pt\}\l/cl)mthreshoIS(’:Is m gﬁt %e EIISG . ﬁﬁ)egﬁsﬂr e%gg }Qﬁlélgftuﬁé&ft?%%é&t

t hr eshol d,excéssivei ‘fcburng afr dtuptigQ impargetnSIRs (lienpdrenehe €RICHMN, dfopt belosecond
threshold js, reached, the s nd nargip i ppl epent ed.. When th

exerpl ary FRediaansth st STRE SRR PRalr & PG eslehYNETS PaEr et ed,
the NodeB Aesponsi melgpioersts dileddhARER dvePWE bR dddntOritaRendhag DPCH
using the safety margin. For exanple, increasing the DPCH transmt power by
2525% i s WMEHpowst S1isriegrensed quenthe naist 6fd-error in UMIS networks with
little to no naise he "boost"” in transmit power |everages the

exi sting i nner &gl ]ﬁémce;ﬁéﬂl}lﬁoﬁ splested brihabogsicd i GH dsaapplioWehe NodeB
i ncr ement Soishs \$héh bALIBTuNALHSs nSl PeSed MNP IRE MU 0B A B | evel
of SIR for the UE, the %%&%r fo?nth@%SECH 30 aﬁfbéated to { JQB @g

i ncr ed8ed.indrpasity shee @M amoyvee ds enedner edntiopésratiron thbrebpnerpréGop thower

t | i .t o, hi L S| R,.of B. Duri ti ti , th
Coner 1 oop Bt ebatpl’ oF heTrdfbrer asi g s e it BDETE Rl ol v
25% nore  (M@\t204dA Qﬁgrl%Fr’@ﬂdé@%@éﬂéi@@?s@%&egged), MRS IN RRBan BAREGHON @

doubling of power for every 3dB increase). Inner |oop power control can

change as sgigix Riaygias ob it somgesapes) . 166 to motthd ¢pdraimr Gteadnd mphgimetiemt i on;

t hus, a c%aﬁg'qmﬁnount of hysteresis is also included to prevent excessive
rhunti

"churn" o g intarget SIR (i.e., once the CPICH No drops below - 5

7dB, 4 § e enhan G ﬂr@%cgi?ﬁs% %lcﬁnblt%hgt @He]é_'ﬂggggt?\%t, a{nar otfler> anrb%dﬁnre%{]ss i Pry

hysteresis period). own, stT 1T "dom nates over e ot her

el ement s; vhoawonsrare dibeisk¥dGH dremardbbbhdrsinh il Eas eghnplefalfchentitek fehd4.
Lightly | oaded cells will not be affected by the boosted DPCH transmt
pover 506BRAYVAEASUSE HEFIVEqei phaticing UHBEC pRes espmmAft MidHstmet cBpIging Be NodeB

can fOCUSilﬁ?leﬁ%niaﬂ?{l]%ﬂt%hﬁ?m%ﬂﬁox%ﬂij ﬁggé\@gﬁlgy&ﬁ%&& quanti zation error,

t her eby i nptovi ng e recelver's cal en additional user
equi prent  ent ersiditimatigl whild the fefebep exahpRuard franéd witharda CDMA €Cohéduced

(as nglse_is. jncreased), thus the NodeB can reduce the safety margin, or in
sone géas teVHS]@\?eMPﬁ{Pge MGEFHA %Wér UM Ton celjula, netyyerkg diaist anpaeciased dt gh@ ment ) .

15The pr egRefgh BXITRNEILS RBEL Yo bhbUSITald Nearidd 1LRE o §MRRATRYf s and
the relevant arts, given the contents of the present disclosure. For example, other
multiple access schemes such as OFDMA (Orthogonal Frequency Division Multiple
Access), TDMA (Time Division Multiple Access), FDMA (Frequency Division
25 Multiple Access), and other CDMA based systems, each have analogous elements.
Similarly, other CDMA based schemes (e.g., IS-95, CDMA-2000, etc.) may
utilize other indicia (e.g., pilot channels, synchronization channels, etc.) to estimate

network loading, and adjust for quantization error.

30 Methods —
Referring now to FIG. 6, one embodiment of the generalized intelligent

quantization margin procedure for adjusting signal reception based on one or more



variations are discussed in greater detail hereinafter. For exanple,
alternative systens nmay neasure/receive other indicia, utilize nore conplex
adj ust renwormrigion®4or i npl enentation criteria, nonitor eCmas2coendied? onal
events, etc. Additionally, while the ®oregoing exanples are framed within a
CDVA (Code 20 Division Miultiple Access) based UMIS cel lular network, it is
appr eci at edtimbiadnst dfendtwugknloadris mescribed vitleebyerapiel cledotts astdeswribsy stidns by

artisans having ordinary skill in the relevant arts, given th ontents of
the presedfSRiFis'el8s mahodeieyeltngl Bl 6t #erd wiff gﬁ‘flée £c8 eéén%]?iﬁeqc?ééces uch as

CFDMVA (O tih© rl? erﬁfs@ﬂ%&?&fu@ S é%?\/llyg laedieL. eFﬁ‘Hﬁéﬁﬁ)}e HOM fnlh iRt &A Vi si on
Mul tiple Access Frequency Division 25Miltiple Access), and ot her

CDIVA bas edmkymbkadas; ate]aash hiavwec anahogoiesirel entémtesul” signals, (9 ond ar inpre ot her
gsed che c.) may utilize other indicia

(e g., ~pi "G ﬁﬁe1g§°1%§yﬁgﬁﬁf?fﬂ?gz%aﬁ‘ﬁ§%%‘l’l etc.) to estimate network

| oadi ng, and adjiusty 6, AYaRHERLhPBIaI T Ofated 38 IM%IJ&QQ§ad are measufd@f & ring
now to FIG 6, one enboddi nent of the generalized intelligent quantl zation

mar gi n pr cssmed:mb@dfrmnt,atiipusdlmgarslr@aaured et tpt dliont Padesd BW orfede, indhe VO
2011/ 097104PCT/ FS%l/bo 2637 18 esti nqtl ons_of, netl\?/jp %@ % glersig,rl bed.
The oper atr a0 BPaRtPss CHELRIAND W IUOR (& ekt Podsi'6gy 600 of

FIG 6 ar th%u@sﬁérﬁn{hedﬁiéh@@e‘&l@e Gheas@edBbialie HeVdE®on Yot @ha@fﬁeﬂ@{CPl@H)’
apparatus) and a serving device. Furthernore, the comunication |ink

i ncl ud8s aoweetesthe tqtilyreeniecdovigid (No)dwsicr el iprppregiaed fhat Sidhreaestitisiag one or
nore 5undesired,or i nterferi na |) n At
step 602, Sgﬁgm (}epﬁ%(}eé‘gl ?lt I cf]%an(%]?le? &4t &4 Qgr d% u%sm {%ﬁoa% Sé)l’rlet %%)gglu?%d I n
one enbodingeiat that hRnifei ohderdiofs r@aswﬂeﬁi a@fos'é htec}ﬁion@*és ¢eyi 0@ nkgrbexanpl e,
in the previ ouslg descri bed exenpl aré operation ((isee "Exanpl e Qperating
Scenari o" cdiyelgasioRSS Rgecived S,mﬂald@ prgah )b St e dn Altemetive Wb@ﬁ%?ﬁﬁ Pi | ot

Channel g@él?ﬁ—l)ﬁaa]rg OQWEL Ptthﬁaggrv'i%tc?echreece' ved signal (No) power. It is

appr eci at s guan I'es are system dependent; other quantities may
be readily SubSﬁldthﬁfﬂ)lerﬁérﬁmoﬂ of ﬂfwmk/dntbﬁl niod efdréthattionadriimdciadnvledt i ons
can differ across technolo ies (e.g., No may be equival ent to RSS (Received
Si gnal St rp@ﬁ@f mcasuremengs OF )One 1% n%fl’rﬁémﬁﬁﬁﬂie@él@%% HeFREPIG HBe MHEFSEFG ar e

easur ed % naf On%gin:é% aqqé[e{s?g{le %?Ac’éo al. TRl A QLAY L PPf nﬁlib% chgnt i on,

t he afore iclra i nclude rreasurerrents o) e or nore
undesi r ed peivgn& mcadaard. exanptosjouslyenatetjebé CPACHI drahd wrmypwailbfl reohoved | east
one beacon si gnal | n one, suc neﬁﬁlant a Qllot channe sur ed.

e
As previ oG8M)E ntgel PORESSES; ridesizedy’ y sigpalf | jpay oslida oier R3°Ei gnal
procesgi n%haﬁem | %chr&ﬂgﬁﬁfnr 8thn §1%g@@}hﬁomahﬂhq§ uQdgtret Ia}?a[nnglsl Qbdic48d

channel's, synchfoni zati on channel's, common channels, control channels,
dedi cat ed cbimarehsdbsother usethetc. users, etc.

At step 604 of the method 600 of FIG. 6, a network load is inferred or
estimated, based on the one or more indicia of step 602 (or a combination thereof). In
one embodiment, the one or more indicia (or a combination thereof) is/are compared

25  to one or more acceptance or action criteria (e.g., threshold levels). One exemplary
implementation of the utilizes a single threshold value as previously discussed; above
the threshold, the network is presumed to be lightly loaded, whereas below the
threshold, the network is presumed to be normally or heavily loaded. In the
previously described exemplary operation (see “Example Operating Scenario”

30  discussion above), the client device compared CPICH/Ny to a set threshold (-7dB).
However, as previously noted, further gradated scales may be implemented; for

example, multiple other thresholds may be established throughout the entire range of

operation. Empirically measured ratios for CPICH/Ny can span from -2.5dB to -



At step 604 of the nethod 600 of FIG 6, a network load is inferred or
estimated, based on the one or nore indicia of step 602 (or a conbination
t her eof ) .wOnoome7®abodi nent, the one or nore indicia (oPCa/usenbionEt? on
thereof) is/are conpared 25 to one o nore acceptance or action criteria
(e.g., threshold levels). One exenplary inplenentation of the utilizes a
singl e thnaghol Forvalaupl@sthsBydous! ¥ B eusaactits abgyesdbe-dp; eshiB,d, the
network is presuned to be lightly | oaded, whereas bel ow the threshold, the
networ k i d4pBeddfBdando2éBhesuiib¢ sasdy imalgpienipd v dxed poihéesngvi ousl y
descri bed exenpl ary. operati e " [ Sc

di scussi on abgg%)%l%frhage ce%}bé)%{}n %ﬁé\?i %ne%%%gggew ﬁt g&g{délg?tltc %lg,es hol d
(-7dB). HewrvRicd BsePbAMhOWSE Ybr Mdrednditiar @ihesntgisadatedpatahas aneynphe

i npl emented; faor exanple, multiple other threshol s]loggy be established

t hr oughout Yetheo ethrsshald).arfps eRMmerthe ipsrumedicty ekl 1opd s Yredietyos for

CPI CH No r SR t Q.- 2041/ 1 19
2adp | For SRuRRR. 1R RGly, B apiEoAChel BRI O D RS
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poi nt desi gns. In alter natile enbodi,nent s, .an, est| nat ed. netwr |l oad is
det er i ni sti cal® yo@é!eéfthoélﬂréﬁ‘tba e gsimate chuak dpadubrethe ARTICRSEH fhnt r ast
to conpar 'cglgﬂla{if?g ?‘%?%{ %Plln‘ﬁiun@caf{éﬁet%/ e sehi£abatdihe Eﬁﬁsrﬁ%@{g)lli&ﬁicé fteg pr esuned

network | oad nay v inearly, exponentially, logarithmcally, etc., and

t hi s flanctinaiformingtthonstohbdgamibaions Adtetatatnlthe kstineatednefetovialoatldad val ue
in conjunction wiwth the indicia (e.qg., CPl CH . . In, s

ebod renCaISHHB! BQPARERE St R TEBRE (bt ionamey 2o RisE i s e

cal cul at i Rgeeiin ges CORHB] 8ali&d 10 yENRh&GYJIBn BRY, tBE nefdek 1dadnsay bd i ng
device (e.g., g1 %fE) pertform ng tf}{e actual determnation. Alternately, the

est i mat ed cpiangiod by aatiirdopartso e tautehty devipeneinastaicbass sa#tipn deperkor m t he

cal cul ati on e.calcul ated at the yegeiyvi : ' ice. In
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(e.g.15a L@leabadeVialibns B HRSLRke BESanhad heorlh@pwarikn CadmesichdUMTS d party
entity or server, etc.). For exanple, certain technologies utilize 15 other
base st at isBifie exarppie rinelademniremalasgashie PRGN SHEMRE PHHIASIOhSALERIUNTS
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tati ons, HETOh SO SEES RS Thikt SOMIE RRLIRAE & MR T ETTHEL 07
Long Ter m(EVB))uhbp ren(pldiE)hriowsy feenpl afybasarstaioas finclnding fsubstaeiadly dinded

i ncluding substantially |imted base statigns (e.g., .mcrocells,

fent ocel | $359i@eaN¢-8; H@%re.%ﬁsa %Et‘ﬁcq%isrﬁ’lf’%“c?ﬁ&peé?'ét g‘b‘i“? Igaided OBt Sns may
recei yg Sg{gﬁ?héﬁ'hﬂr}/n&%ﬁg HMRRS WodPhiod &lsefuT B} A8teRRINEY KehvRRl 1681 &.g., SONE

i ndication of the“radio resources avail able for usage, etc.). As yet
anot her i sphe metitaionhof thet radioorsauees adeilkibbe®dr osagenttc)i es may cooperate in a
"distributed” fashion, such as where the UE ‘ggrf.orrrs s?ﬂe of the .

cal cul ati on or “Fré! BRYRESEIRIGEHART &V SRR X RER 1SS STHHE BPEPstiE sed

data to the,Sg[Mffutd®@ fa@lifiE suck as Shetd the U0 p&i@oiH Sdopn 261068 2 8lcliGtiod bl S
approach can ostensi bly save on upstream comruni cati on bandw dth, yet at

t he expengee-plocessomgesisbde, pmdctbes sergls dhe preeprdcésaeti dgave the sasarpt B9y at t he
Lo et b et SR SRR LRy g =5 o
enbodi MeNtomtiQidRAYE bah@®Viakh, 8t at the expense of increased processing overhead (and
power consumption) at the client.
At step 606, the serving device adjusts signal transmission based on the
inferred or estimated network load. In one exemplary embodiment, the power level of
30  the one or more desired or “useful” signals is increased. For instance, in the

previously described example, the DPCH is boosted by increasing the target SIR
(Signal to Interference Ratio) of the Radio Resource Connection (RRC). A higher



30 the one or nore desired or "useful" signals is increased. For instance,
in the previously described exanple, the DPCH is boosted by increasing the
target SIWO(Bilgnaio4to I nterference Rati o) of the Radi o Resase@a/oQsanecti on
(RRC). A higher WD 2011/097104PCT/ U2011/ 022637 20 target SIR directly
translates to a higher desired signal (DPCH) over other unwanted signals

(e.g., | n%ﬂrggli SR MBS translates to athi pheTRIRSirddf si@iah eDPCED Rodsother uivagayvi ng
reception of the useful signals may be substituted as well. For exanple, in
ot her enbotinabsiit.g, indhedichans®l coding of the 5 one or nore desired or

"useful" signals may be adjusted dynamcally. As re ﬂ“lgflc precj at ed,
various nodul ath B'an@fr%ﬁ(éhqfa{tl?tb% F ENROVEIEIFCIPESS 02 ‘éﬁgﬁﬁ}g@a}ltsdna}f
quanti zat han, 6L Hi QLS s @%{1 ©% AP, 1e Bh DA &%aﬁneﬁ@, e HRYAAL RO S | ess

suscepti bl'e to quantization errors than rature Phase Shift "Keyi ng
(QPSK) 5 Siomi:| @rthyre dgiredos “héaftiérsigrate magdresiddtat dpmsnieally. , Abcre@iig

64- QAM  256- QA 10 etc. (Quadrature | itude Mbdul ation) ar
progr essi FEPYFCRt e GiaRt irﬂ%&ﬁtﬁp“ercf’ﬁ?w@r%ﬁ% ?rﬁa]??of%\ﬁérfeé? d%‘?cepgble to

const el | atyufie,ait QAL MOk QMBI B PhARS SAANSISALALBORR) At elcan! y used
for | ow noise environnents. Hence, the higher order constellations may

addi t i onalshscepiibisi We fudntigatiewesbrs pon” Quadigaire | Fhaghi Bhtt (Kyyiead®PSabol can

be reliabl i stingui shed over noise, and (ii) S l\rcan. beful Iy
represent egydmf ﬁﬁ}(’h@gg’\‘}éﬁ “gm‘"é)réefSanisg‘()g%n%i %1?" ng‘re(g‘\%g/[r eé./@%rM’egg%M’ a
tradeghf can (oRadRAL: hehymede WabdidatlinghroheaiesBREL Rlotayuansaéd rrbar ger
target SIRs, or conversely lowering the constellation order and retaining

(or even Ipswerthaglovtdierdacgastel§itRns. ACCOF_diflg&b’:é@lﬁéﬁi@%@ﬁeﬁﬁﬂ@%@l%m ti onal
o ST R AR L8 bVl Rl G e, B il OO suicljahiadigen . the

recei ver éna enent a X oin nsi on har dwar e i ng

hi gh | i kelagbigiedalpesdneidsr fhersguanipbe’ath @) iewvhahgi) daolk sgxboiplae bedeiidbig nor mal
operation, fixed point arithnetic is set to eight (8) bits. Duri.ngD

appr opr i atdéstiseightd oiss noigeidindi(@heachaymdaksarberaysenrescpisd dnths aygiladle

SUppoh ]SI in %X%-gg)gglt R ar " k&G fe, Qf trJB Bt %guq be nf0€ ¥y ek %in%iﬁ&—oﬁ%ﬁ . In
I e an

yet other e nts, the transm'tter receiver may enabl e specialized
nodul at i oronsteltatians miithslagpr tape PARshar cwaessely lowering Nor eostetlationt oxleoul d

al so be noted that constellatiaqn synbols are highly susceptible to

quant i zat i IEpippedor W@ﬁ%‘éfgmﬁﬁgéh%{ﬁr%eéisz}ﬁ rate is not. Since the raw data

rate is a conmbijpabien GhosRmshE! | fldiRihal ORREGHE! ¥l A0 SibtSale@nof at e, it
is appreciated that a tradeoff between these two factors may influence

servi ng deleagvatedd loparatcloambidimakdhpr@civehenabdgs\suppledeniac xpdpoidét er m ne
t hat e desired signal should.he transmtted using the sanme _constellation
at th sar%?efl%}f’%,h% V4Hn ?rét%?‘ﬂﬁg‘ lhltligﬁlilqo ngﬁﬁdsp%\ﬂe&angﬁtgf’ng??wél Tthe
serving d%xarﬁﬁleﬂﬂﬁfiﬁg%\/!r{oﬁhalt Bp@afi@st Skcd HaMe Nithri@lceisusdt g Aghtov®I bits.

a

conpl exity const el ion, so as to remain at the sane transmt power.
2011/ 097 1 OMPOF/ AyP2@iinte 228@Pn 1additional extension hardware is enabled, supporting

fixed point arithmetic of ten (10), twelve (12) bits, etc. In yet other embodiments, the
transmitter and receiver may enable specialized modulation or transmission rate
25  hardware.

Moreover, it should also be noted that constellation symbols are highly
susceptible to quantization errors, whereas transmission rate is not. Since the raw data
rate is a combination of constellation complexity and transmission rate, it is
appreciated that a tradeoff between these two factors may influence serving device

30  operation. For example, the serving device may determine that the desired signal
should be transmitted using the same constellation at the same rate, but increasing the
transmit power. Alternatively, the serving device may switch to a faster transmit rate

using a lower complexity constellation; so as to remain at the same transmit power.



O her variations are described in greater detail subsequent hereto (see
"Exenpl ary Base Station Apparatus, Exenplary Mbile Apparatus" discussions
pr esent edwbebovg7104 Referring nowto FIG 7, one exeophmsryi1/022637

i npl ementation of the generalized nmetiiod of FIG 6 for inproving signal
recepti on based on one or nore estimations of 5 network | oad 700 is

i |1 ustrat @therAvargtieps #82desttibedCRl GHatndlelddl sbsequeashierew. (st EECRhAlEO/ NO i s
highly correlated to the network Ioag, of the NodeB. If the CF(‘*CH/ exceeds
-7dB, " t hePasn 8iaHep APEagRy; E¥caRIanmYS O HAPPITRIS NOGRISSTOES Bisestd MdOW-t h very

little network d@aflng 3w NF@ESY, ohd e&gﬁ‘plg:r ﬁfﬂlérhglt&tﬁ)nbgi} e fr’ezfé%lizéd"en the

mobi | e devi ce assunmes that the NodeB is opgI ating with normal | oads. 10The
exenpl ar y metloel oeFIChot fof improving dgoé B:ceptatn bhdsed netowe ok nlcoadstayppieas sft o be

too low i.e., that_quantization, error actor in al i ty..of

Servi c (@Sﬁor](;?@)rzocbﬂﬁéhﬂ%@?g rak B%&Og:%ff t@ﬁﬁc?‘@ ]f%? il %%Sufﬁd‘ n%ﬁee
correcti vempt NS, isshf¥aMRhEd (@ eheSROMK 184d SBP NEAEB. tTh@cNodeB/sets the
target SIR to a higher mnimumrequirenment (1dB). 15Si nce the NodeB nust

mat ch a hiegéesds i theyf theinR ilgrdevive agmimashbatNbel &R R ds eagredng WeEhDRCH power ,

i ve. h | 708) . - _ 3 _ ;
oo conts PR D v bR S AT B,

the recei wgdumek@iat eeaNqekB is Opd@inganogirmanlosdsray sel ect between increasing
target SIR, changing transm ssion rates, changing constellation 20orders,
etc. Benpl ary Tbasacmplary saeingpatifies the NodeB thaibe aepyork landvarpertefade g,

| ’ ‘ . oar at ol . ' he . i
r et ous! { RS Hp AP GuARRRIGH HR AR, bR SRR Ih RALLIE SG LRI
stati on afphanaiddB 8@0nalecly Releith lfivat ot edmerthodiccdrtoptioner Béd oxatnplegss t he

formfactor of a stand-al one device for use in a .cellular netwark, although
ot her for ‘?%taérséep(@%%}e Nadsh eep |the taﬁgﬁé&i%ﬁp & higher JRUIHUNFEQUITGHIBE | ¢

hot spots, (g@gyponents wi thin other host devices, etc.) are envisaged as
wel | . The "apparatus of FIG 8 includes one or nore substrate(s) 802 that
furthéd 30 i nSinsetha NddeBamustymefchi nbafeaterd cf BBUifers then@EuthentyodeB

processi ng subsyst 04 such as_.a digi I | processor (DSP),
m croprocg‘_é%‘?ﬁs?sytg?_éﬁp S IGPResyve @rtﬁ%{jgiq_ﬂ% ‘of processing conponents,
RF transcei ver ($ hiterfiste MRIbbdidfend, %Vﬁédém%%%%ﬁ%ﬁr&éméﬁ £het8Q 6o kdiate
provi des power to the base station 800. 2011/ 097104PCT/ US2011/ 022637 22
quantization noise experienced by the receiver. For example, other embodiments may
select between increasing target SIR, changing transmission rates, changing constellation

20  orders, etc.

Exemplary Base Station Apparatus -
Referring now to FIG. 8, exemplary base station apparatus 800 implementing
the functionality previously described above is illustrated and described. The base
25  station apparatus 800 of the illustrated embodiment generally takes the form factor of
a stand-alone device for use in a cellular network, although other form-factors (e.g.,
femtocells, picocells, access points, mobile hotspots, components within other host
devices, etc.) are envisaged as well.
The apparatus of FIG. 8 includes one or more substrate(s) 802 that further
30  include a plurality of integrated circuits including a processing subsystem 804 such as
a digital signal processor (DSP), microprocessor, PLD or gate array, or plurality of
processing components, RF transceiver(s), as well as a power management subsystem

806 that provides power to the base station 800.



The processing subsystem 804 includes in one enbodi nent an internal cache
menory, or a plurality of processors (or a nulti-core processor). The

pr ocessi ngoxhiswstoam 804 is preferably connected to a nmeoors2&uoszest em 808
whi ch may conprise SRAM Flash, SDRAM2 etc. The nenory subsystem may

i npl enent one 5or a nore of DVA type hardware, so as to facilitate rapid
data access. The PWh@S@génbﬂat@yn §@‘bm@é1d¢s 118005 ennhodslmmt emmmnalemr:h@

i mpl ements sone fr Prlq afd and ac @ gt h.ﬁ/o ent.ity

and/ or access 812 toPOrHeEr UpPArarils $Hd T ?C?rﬁs?rgﬁ%séor)t B’F%%?aﬁ%d
access maysubgysphmo\8oded B feraldplconBORQE td AN nlenoly ;subdydtdaSIs08 URBYRL @RY |

al though other interfaces, whether wired or 10 wireless, may be used in

pl ace of dimMise SREIMatlash SPRAM heic.DIhe suvaars tsehsysiem gy rieplrgiins ede by one

of ordisnar ch as DOCSI S cabl e
nmoder n, (%IaisrﬁéIJe 06% ?Iit)@%&d&%’%E%b%{} g ﬁ%%tg%fé?ﬁ%%ﬁc i GS, mcrowave
l'i nk, satel | i t eTHd adempeire appautud 806, neadid yimbaistntk Uingsdemerts ysad foim t andem

with the aforen(ﬁ@tl oned DSL i nterface. 15The base station apparatus 800

al so i ncl tde¥oadhang rackaived HE gt S9rS QY eike RRTEYTRRI A dEFRSS @y?t aHsr 814
enabl e the,BasRSEARYL | v e 0, cli

devi ces. | tppl S rsea di | 1f}ﬂafpl)lgtralie{(%)aﬂthggblt%ﬁ %hﬁnac%gsﬁe&?%gf %&?\‘?%tl 02 J&?ﬁf he

i nvention Connnftctlppl(eeswb’sm[eﬁr@bsmmmealﬂemgh reglebr iRIrfacosampiegher avibak er st at i on

may pravi de pl stens.to .provj er, alia, | ti-node
70 onaPut ErTHs 1Y BeseBRaliciner thrampiayibe gun e pdh Sl Ghed; I 4
interf ace&ecogh&earqgemes Hp%Y&lhﬁ?sslg’ll4hétn&hbid§ro§d‘tgﬂhgeziﬂce§|:scfhéﬁ’i@§ &fgh a@nd one
or nore antennas. urther noted that in sone enbodi nents, it

may be de@@@ﬁl&ca@emm,e%dm, OViIMAK Cionp Bifdht8d.pB& émi II§DN, | HieSr at ed
(such as ront ) ernat i e.discrete co nent

i | lustratéd na CIOW&V ?mg gra&e(i)l(lzlte he'i Cougf%%/’i?é‘%?ﬁf %u%g?dfﬁd L5 lén%@ﬁlﬂo‘?ﬁl t.

As previ oulsd Momtlbi@aﬂpspaﬁ@rfg&@tl on inplenentations of the invention
generate signaling for a communication link to one or nore recipient

devi cés; the cdmfubiscatibon |dprkrafus 8Qdpdsedndides prriser mofe Rigrapdem

Fur t her mor g, e f.u si.gnal s

addr essed toy?ttﬁe 0321%8?&%0 geubrsgsqelﬁpgﬁt g%%lle t%gbg&ﬁsr%é{%% toéon?‘fl((%%seeﬁr/llg I%ed base

stati on aaddibi moed dups@iredatiess. St gﬁa:idln@p‘pﬁlcﬁlkbd tﬁaﬂﬁd@ﬁﬂeﬁﬁgleﬁrentdngﬂ@r ed"
for at Ieazt one or nore of the recipient devices.

2011/ 097104 BESTMySitem mpyltiplg subsystems mar/rbeorﬁéme@@er’?ﬁr ﬁfi@mp}ms bappsfgiiorent , a
NodeB bas t | ot;. Ch CPI CH)
552 to proupdia: HRRANE A SO RIERIRR, . SRR ey ik dAME el

si gnak0 Thperhiate B:. paG M5 tGRR ONUBPFS raati UST B @r glﬁﬂaplatcﬁanﬁedimﬁteﬁdcdghym cal
Channel SCI(TgPCH) 556 to provi de channels for control 5 (Dedicated Physical

Cont r ol 8PIPDPEeRSIcMand 4dieRide Dednedsie dRPhijenterd. it anernmere
(DPDCH) ) pBssagi ng devoted to single UEs. Each DPCH is only received by one
reci pi ent UE The exenplary UMIS NodeB base station apparatus 800 is

further adaptedt isdurtk@edoted dne insomdrembodihaitq iaasgdicaliadablictth obriagst i mat ed
or cal cul gcgn%g orf)eﬁe\/\é)ornifpoln%gts presently illustrated (such as RF frontend), or alternatively,
25 the discrete components illustrated may be merged with one another to form a single
component.
As previously described, base station implementations of the invention
generate signaling for a communication link to one or more recipient devices; the
communication link is composed of a number of signals. Furthermore, at least one or
30 more desired or “useful” signals are addressed to the one or more recipient devices.

The invention enabled base station additionally generates signaling which is undesired

or “ignored” for at least one or more of the recipient devices.



10 As previously described, the UMIS NodeB is adapted to generate or

recei ve neasurenents of CPICH No, which represents a neasurenent of the
CPI CH poweo 20ni/mdhm4t ot al recei ved signal power. It is apprasc@teekéshat the
foregoing indicia may be readily subsiBituted with anal ogous indicia of the
type previously described herein by one of ordinary skill, given the
contents of the,RieS&Rk s %sr&nb&&hemoael\]@meﬁase%aﬁoaea RBHENS00

i nvention, the NoéleB 808 can dynam cal |y adjust DPCH 5 ul ation

char act er @m:rasts tdCaneduc @ilbh€hameh (EPI&HD/ B2 tb |pk@~hd¢1@1d)d8@feqqlpmt ﬂéE) on

error. e exe Iar nbodi nent., the._ad nt ent Is nc DPCH
transmt P é(ﬂln & P%’l%“%@@&?laté@ {/#?#Er}i’a% PP Iférlpé%rf‘ n%%oatl on of

net work | Qaflorge @f‘éai;ca%el’}gfswﬁp(?ﬁaﬁﬂ%[seQﬂ@lq) %8¢ Ueprovide ah@i16 & recontrol
enbodi nent's, the 20 DPCH transmt power g be cal cul ated via an al gorithm

so as fo éﬁa@llceteétﬂhmsmfe@nntmrh qhaanlefér(DP@Cé@ i data (Peshented Rhysical dlaga

pr ogr essi rt her nor e [

alternati ag?r%o@ Pr?ed?#@ W?/agl%g%‘(?iedo ash]f1 ﬁ]%lsorr:@aec?]rlglr%ﬂels ég{y 06t
Quant i zat myrbn@rré@ﬂsle@ftﬁgcts vari ous aspects of channel COdI ng di ffer ently.
Transm ssi on power, antenna configuration, constellation 25 type

transmission rathe cxemalineUNBINgeBhept driien apnatain ek darther adantad &
operati on,, c%ﬁ\pe or% rﬁ&%ﬁn&fépi §s§5 594 (é&!'l{ht & gﬁﬁ ‘?&9@@&%&%8&1&%&1@ #dgon error
suscept i bi i Al e e base statlon appar at us

"intellbi ge |p¥ev1(§iQIyS Id@ﬁl’rﬁ)ed ha}m&JMTSdN@gthw@ta&wm fpenefatec br hetdivaoi se,
and quantization error, such as via a conputer progr ) or g&@er
conput er i ZRASTEHICBSIOSIPAFEARNG, iR esgHs pitpsRsuremspt §fhe SELCHMOMFETC codi ng
met hods ar, ti fd APt icik Mayeyanl e,
constell attifeo%&%lge/rpe)g&‘é%cﬁg éi%‘gegl ;pasf?%% %g@%agﬁan?(?gg(%l%n é?lr ora'lsye In
conpar i soncadilyasnbstitsied ontlr ataodoss liatigelof thedependeotslpflewubed heratn on error.

Thus, in anot her aspec of the invention, an operational rules engine
rel ated t@nEREOTdIry e @‘g?ﬁg‘ﬁlﬁéﬁwwﬁﬂl‘?W?%ﬁglsﬁlﬂ?sﬁﬁant| zation error

reducyson t echi gueseper iBSHR i Bjdh, ONbAIEsodl Bl eRGHAR GRRRT | 5es.

in an exenplary e ser|es of Software routines or o

associ at e dyfer ﬁiddukalmmnrcélamtﬂrrst)cmmmtreadapﬁle dintec end/pollikehkoaspef at i on
of the channel codi ng based on e or oper at j.ona cons derati.ons. 5For
exanpl e, FUPEEAIHCH %Bn‘bﬁxei arryu‘fnégo S?‘ﬁghen%d}u%né‘e% ‘?ﬂt?l SddUE % seri es

of preferegyges tl%'hs@ntlﬁ%gde? Hhelll £ AU adsBeibted WillRBYSirhAe/dERARIHESH @R Power
are preferred over changes to transm ssion rate; changes to constell ation

are pref emebrbvesd ctrandresnd or nmawﬁrm@mﬂ@malpwein alggrpaty emhedingnondhe¢y, the

rul es.eng consi der ad i er at as ects

chann%ﬁ3 W%ngﬁtpgwq Blray% ﬂ%P@tedo€ﬁ3P a?a%oﬁ SRy ef%el uStc%engl enent s
such as Quai 1héa¥ é?(fp01$&ft1\él Q@ge(r@ﬂﬁi’c; et%%@fdsgﬁﬁs perm ssi ons, bUSl ness

consi derations, efc. her variants of the base station operation

i ncl udi ng cham'félrth@mmfﬂ:gaslpm‘rlewé}w@ilm vainetherdlisgnagivg epdediggnimdier s, may
be readl l ¥ p%’l uan%l?a(?lo %% rl%_LetC{ San gl%an%zg[ O%aégO gflféclts’ V%&ﬁ%%s&&ﬁs B?esent

di scl osur & nplary
channel coding differently. Transrmssmn power, antenna configuration, constellation

25  type, transmission rate, channel coding complexity, supplemental hardware operation,
etc. are each subject to different degrees of quantization error susceptibility. Thus, in
one implementation, the base station apparatus “intelligently” considers channel
coding methods which reject both noise, and quantization error, such as via a
computer program or other computerized logic implementing such functions.

30 Various channel coding methods are more or less susceptible to quantization
errors. For example, constellation type can be greatly affected by quantization errors;
in comparison, transmission rate is largely independent of quantization error. Thus,

in another aspect of the invention, an operational rules engine related to the



Referring nowto FIG 9, exenplary client (e.g., UE) apparatus 900

i npl enmenting the nethods of the present invention is illustrated. The UE
appar at uswlQo1t/mcioudes a processor subsystem 904 such agca/usegiitade37 20

si gnal processor, mcroprocessor, fiel4d-programable gate array, or
plurality of processing conponents nounted on one or nore substrates 902.
The procescﬁliaﬂ@zaﬁaﬂasey@tr%amﬁbnadegmqmés&%@nh&eﬁaersn%ﬂovﬁﬁahe“hnaea@gifye The
processi ng subsystem 904 is connected to a nenory subsystem 908 conpri sing
nmenory whicompiigss, fioranexaempplery corppdinsent SRARTiCF|04s19liaEe SORME conptent s.
The nenory sub em may. 25 | nplement one [ f dwar e,
20 as to TaSRE b IRY A AR e RuS TRl he B B lecoomioR by BF o HET

radi o/ mdm@@sy&ﬁgm&aoﬁ B8 BP Hosespatiingl ¢aakideasiehand, anal og baseband,
TX frontend and RX frontend. The a%par atus 900 further ing¢cludes an antenna

assenbPy to reder geanalevivles implsmesied byrthorptles waine maaaks eliidlascesrigno.

Wi l e Specolff et ﬁ&e@'o& G948 h?fgrallcﬁ ZOUEN 95’ o tthnsAitEiofi"h Ot IR Srer &P
conmponent s r?ay & obvitated or mayy erw se tbe margeg th one anot her
(such as RveRhangds td ¥asmdsABBratg Bhingedio @astollatioherd ypfernd ederfdiangstdi gi t al
RFs) as woul d be appreciated by one of ordinary skill in t,ge art gi Yen t he
present ditEesBIssipR POWAD 9911/ A9ditionplT/usapley /Papgatay sonsider agggona

illustrat t ( : ide he UE,
and may cono Sl AR e G DRl R o B et ¢
el ect dDcalindadgpdaentts suth a0 @abKeofp Bavice QoS akdubsdbeapparissians, btdwespower
managenent su&system 906 advantageously interfaces with a battery.

The user APRIFHESStem 912 incl udes any number of wel | - known 110

i ncluding, withayt, Lbhi@t sPNhe AdEeYRAFon (R OR CIREMind- CRafihE Pt &N ng

backl i ght, speaker, and m crophone. However, it is recognized that 1n
certai n appplepaniatioss, aderubss engines gfaratheers, tepponeadisy mylemensBivated. For
exanpl e, PC) IAfc%]Ed tﬁ@«ﬁ UE enbodi mag%is mal%; | ack a user interface (as they
coul d pi g§¥HaB R gitingry Al E¥F HisiPeat ¥SdPSWie device to 10which they are
physigally and/or electrically coupled). The apparatus 900 may
further include optional additional peripherals including, wthout

li mitati ofbxempdaryrMabileAppaigtesanscei vers, or network interfaces such as

| rDA ports, Bl 00t h, A /@r \y r ejver s;eU i et e, etc.
It is however lrf%tcgecgglt1 z%%%t E(Ijatﬁ[aﬁegé ééygnﬁorﬁ%n?%%gr@'gﬁ’oﬁﬁ)eégp?lg%&f%‘r%
oper at i on implehleetitgiht melivas odthdpacentihtdatibh s ijpustacidpl es of the present

i nventi on. In the illustrated enbodi nent, the ngéjem ubsgsqtem1 910
addi tional |y i nférUdRsreuBey st Onclyres s uipessor sPOEER; v hg <l ghald#HE for a

comuBpj catsfam Lo QeN el BB oL Nl SREASEV B8 de¥y ces B0Qiinywaer ei n
t he communiTcati on FI nk conprises’a nurgoe of sighals. Additionally, the
nmodem subgysesing somadapimed nansdpan atre Ophyst calbbtyatsd 8020 Thé i groesssing or

logically via arithnetic operations) at. |east one or nore d%Siredﬁﬁ%

"usef ul "~ SHEWEFY PROPUAIRLT Y Bicgihrache memory. HhegreccayRayPIFRY _
|l ement & beatd IRRIGRy QRKLGENARRALBHSING Hhnidehvich AHARY Eckahil ecel ve
one or nore DPCHs (Dedicat'ed Physical Channel's) 556 interm xed with a
Conmon  Pi lcomp@asReiM( EPsEHnd SSDRANE coxpapdnay. y TIIMESHEY subsystem may
25 implement one or a more of DMA type hardware, so as to facilitate data accesses as is
well known in the art.
The radio/modem subsystem 910 comprises a digital baseband, analog baseband,
TX frontend and RX frontend. The apparatus 900 further includes an antenna assembly
to receive service from one or more base station devices 800. While specific architecture
30 is discussed, in some embodiments, some components may be obviated or may
otherwise be merged with one another (such as RF RX, RF TX and ABB combined, as
of the type used for 3G digital RFs) as would be appreciated by one of ordinary skill in

the art given the present disclosure.



25 apparatus 900 is further adapted to cal cul ate and conmuni cate one or
nore indicia associated with an estinmated network | oad. As previously
descri bedyvotha/i9Eos adapted to neasure CPlI CH No whi ch Prepriss@ning2e6a’
measur enent of the CPICH power to thestotal received signal power. As with
t he base station apparatus, the foregoing indicia may be readily
substituted wt i.ndi el k i I t he
contents of theﬁl 8?@@&%&83}?@8{‘%@%%}&& %@%@@%ﬁ@%@ﬁ%&ﬁ% ﬁlzé]power
al | ocat ed Ul dddem@PlcCidpliks hn ristegdaicdecitonitt dne drod aluralég eifvdstrgowdictrspkect r al

density (No). CPICH No is comonly sured by UMIS receivers for
handover / KARAOHIES. ol O8E | GHEMLHE mr%ffv r\%bg of PraREYs: hS ePUYLt MGREHEN

2011/ 0971@%’9%'461%%%%3_@%%%%%#2&&@&@\;}iﬂ?g}?é@e&g ve set" is tracked, for

efficient ce sel ecti e exenp 900, CPICH No is neasured
wi thinS5a CDVA rThkeserecteifve@rsystidaptl @ dndlades eay simbandf ectieband/Ciodedingi nger s”.

I n one enbadi nent,. ane or. nore conditional events (e.q.,.1he detectjon of
unusual | y "HIGH aBliEpP R § ]feryij@‘gelio“‘f SFER| bgﬁy%&f’f’%a’ ﬁé@@% SLPSQieFrea

rel evant $@tApRChARRATALE $t i§ BRogtMeEhhig c@%ﬁﬁa{é@{dﬁ&ﬁ, S ortrh @B 9hitcse t he one
or nore indicia to the serving apparatus 800 (base station), the serving

appar at us capgpfidngsmeh be DPGrted hBaTmermylea PCMEd ¢aad grpe Pawebodinicpsaned to a
DPOHL 61 e.) o i Cigat 5 .
o b Lol PR IR 2D RIAEL oL U oML B e

har dwao e, wiHier @byare pRyDsHlIFAnGuactitdedliyapupledor rej ection. For exanple, in
one such enbodi nent, the receiver may_ have su plgrrent al fixed. point
ext ensi on har d\ﬁé‘?é‘l’%iﬂ&ﬁ%%n@ﬁIth@éffiWeleP’i‘?g afddigpngl predpherdocdieods f or

quanti zat iv&ggﬁog‘t:' {hgﬁ%ion%flé 39 nfié @s Q%Eé}%rgrhl»r &l iﬂ%%flg%es afit bl is set

to eight (8 , and additional extension logic Is in reset. Wen
t ri gger ed poris,apjucopth, daVEAN,t usliroREMA K etrdiScadus, t UBRalFire¥iension has dwar e

can be pulled out of.reset to supporting fixed pojpt arithnmetj .t
C10) %t horpsey g 05 s e BRSHal Hhoat Gl B olfatial RhbR it § vover

down ext eRsdRMhnR@ WAL EpridotplestEihd frBdcAVinRentR@Wer consunption when not in
use. For exanpl e, one extendabl e hardware enbodi nent utilizes |onger fixed

poi nt 20 A/ D cdmter Blugratesbapbedimest, toumpdem mebsyetemoPér additivnally Helugdes r a

| east significant bits, (L,SBs) .or nost..significant bii - i, gnor ed.
A ter onaBtiNeak Tl i svar e TRk b PObaRl gL bACE Sy

ext ensi on oh@gt fordEe@VingidsecéssoaddictOmal cogimamidadion ik tompeshy @@umber

guanti zati on error. QO her nobile device variants are readily

i mpl ement 68 sigpalan Additiapaly.ohe sraficnasypsgsers |is pdaptey ipessptipie (physialy via

Do A0 ML & el Bibmsis spy P E ey R Ol R B SR8 et

f requency siad fioht hdesiReldignail s 1002 30 which are further divided into tine
sl ots 1004; each subcarrier tines|ot conbination is a time-frequenc
resource 1006. lEseR exemplane UM Saimplemertation. ihereebilss devire qnmseatys 8Qfﬁency

resources '(UE? m&apiterap‘éoer%gqug toin(e) P n?c];re %%s r(B(é\(%'cé/tg& ?’h?ﬁgal Channels) 556
intermixed with a Common Pilot Channel (CPICH) 552. The exemplary UMTS UE
25  apparatus 900 is further adapted to calculate and communicate one or more indicia
associated with an estimated network load. As previously described, the UE is
adapted to measure CPICH/N, which represents a measurement of the CPICH power
to the total received signal power. As with the base station apparatus, the foregoing
indicia may be readily substituted with analogous indicia by one of ordinary skill,
30  given the contents of the present disclosure.
The CPICH/Ny measures the power allocated to the CPICH (E,) relative to the
total received power spectral density (Ng). CPICH/N; is commonly measured by

UMTS receivers for handover/hand-off operation (the CPICH/Nj of each base station



WO 2011/ 097104PCT/ US2011/ 022637 27 transmtters use a Fast Fourier
Transform (FFT) and I nverse Fast Fourier Transform (I FFT), Each receiver
nmust per fworma/®FD4on the entire radi o resource band (i mciraseeng/ocasdmnt ed
ti me-frequency resources), to extract26their desired tine-frequency
resources. The transmitter nust transmt w th enough power to ensure that

Sthe receiwgfin @ﬁs‘aéﬂtkfef d®t Bntradiedefol leyfidiehtextirRiktibhle Ghebk reeemplane i equency
resources. I n scenari os V\/here vari ous tl ne- frequency res %}d rhf/ have

varyi ng p&@/@f Cﬂ’é@éﬂ\éo istneaspref withinEE 1My stkeoisesii ¢ adretedoler $rat t he
for e power ela d OF%r ggl%nqﬁn oﬁg%ﬂ{b%ﬁimémué%e NS RGERAT ERShts té)é"’ povver ed

time- frequency resou C& conponents may not have enough fidelity to
successf ulthy denséttoacs eghusifFohi gk x@EMEIFEN, ditiggag theodahinbryopler atssege ao tﬁa% e

station which is transmttin ownl i nk OFDM
recei ver s RGNt A67ViRE ApRREtHT %9& m@% otlﬁ ﬁéﬁ@?a‘&? @agﬂé ZIE?B%]& Srngée ot or
dynami cal |y,et ﬁdﬁm@'}ﬁ@ts%r\flﬁé a%f)itﬁfﬁrssé%(ﬁﬂ‘%lghsésst&tﬁﬁlt) fradkagingpesiakdtes t 0 each

recei ver, etc. tunately,  as previousl'y noted, each receiver
denpdul at esodifies &rt DPEH chaunehayalitissoerse poiveth albecardTio edpBeHustt) ¥ near by
devi ces receive 15 wayveforns Wnégn are dom nated by transmt power of

unwant ed t“inﬁﬁovfrq&&?fézﬁ%w FRELWTE More specifically, as the tinme sanpled
data is convertgd to. th ef\n]{%%g% GY (HOTHR @P? aé)e g/%&lb%e%rdéa%vdt@to t he
esu carrier allocated t

constituent subcarriers t he nearby receiving

devi ceQi s ifitetrat hatr@vyirel heidgiimpeamg qompaiten dorrdjectvubdar exangewhinch have

been boosted due to fast fading effects 20Thu§e€i aicffordance ith various
t

aspects ofong hséwlbreéﬂ?é’ﬁtm?qﬁvg}ﬁ Feéﬁ“’e‘t H@YCWQAS%’Q % AR ﬁ’ggn% °™ ni mum
safety narhgfd%vatrg WG, Q)\ﬁ (S;[RJGV e gh %ﬁh ITHJOH PesiBfi ot WRAEaNoLBRURES T hat

every reciplent can at et requency resour ces, without
quant i zat iDurirgs dddinal @emt[cmr Ik ed goimi agthnertioe s se:ipe reght 6% titshaskadslitaiabn whi ch
is receiving uplink, 25 DM si gnal SYJ roma nu receiver require

t he near by XiBBPR clogisy isc 8sld i rr%&e?:he heawisigeRis 1’“t F‘BQ{QB{‘@%. Py M[h%md t he
farthgg a‘@(ﬁéﬁtl@ﬁ!ﬁ' EBefif ASIwhR CAL 6OLIUP, ohh F Leskl NSRS FIRQVMBbint

However ase station nust recelive still receive sufficient signal

qual i ty f rapichrhdte ofeen Qo) ctmci\me(lﬂbbm/etcd (dfﬂaamarmatsmfmhle&dmw mFhesply n this

exanple, the BS may require the n device to boost the uplink.signal
dgv A P

strengt h POV IQVBEREDYIO VRS {PPIGYIERMOYAT PRI UBHHISP mn
2011/ 0971Q14§gCT/ us2011/ 022637 28
For example, one extendable hardware embodiment utilizes longer fixed point
20  A/D conversion components. During normal operation, the extra least significant bits
(LSBs) or most significant bits (MSBs) are ignored. After enabling extension
hardware, the extra bits are passed to the extension logic, providing the additional
granularity to reduce quantization error.

Other mobile device variants are readily implemented by an artisan of ordinary

25 skill, given the present disclosure.

OFDMA Networks -
Consider OFDMA (Orthogonal Frequency Domain Multiple Access) scheme
1000 of FIG. 10 which partitions the entire frequency band into subcarriers 1002
30  which are further divided into time slots 1004; each subcarrier timeslot combination is
a time-frequency resource 1006. Each receiver is allocated a number of the time-

frequency resources. Common implementations of OFDMA receivers and



Busi ness/ Oper ati onal Rul es Engi ne - The degree of tol erance all owed
by the base station for quantization rejection my be directly related to
Vari ous dweioalseioqual ities for the subscriber; however pcrhis20mnwessdi ve

sol ution does sonetinmes operate at th¥ cost of other network operations. 5
For exanpl e, increasing DPCH transm ssion power inproves reception by a
first subsendnhiess wet BissBoathy drssifyrmafFEOtandiayghdEpTt i UEahSEPF 8RS Thus,

i n anot her_aspect of the inventiop, a ness. rul.e i to the
quant i zat (EK Ter r Bre Wﬂ’ﬁﬁd’éusépﬁ?égé?ugbm qnegﬁn?%tﬁrgs&g%sgeﬁéloglgéa%glgei nis
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adapt ed t Grequamcy obsotifves.ole ahnorttof musdragemitvidnenaygh #PVST tor SIS Yn

operatjons previoysl escrj : n.eff i ldgsSed Ul es engi ne
conpri ses the rg%‘é%rgﬁ%%‘#gm&m ﬁ?@gﬁf Wa?Xt%tntllllf g?%regﬁﬁn%gpﬁlcéﬁ%ee{gy controls the
congesti on ManggepENLio@NHh@¥ ol LR0S Qinhdifelidls BtoudcdsusivRessy(ng. gower evenue,
profit, and/or QS level), so as to inplenent desired busines 15 rul es.

The rul eslenlyi tie EBR drelfddnepatatiand walh b@\@miagfte@fbk@ﬁt1§0¥eop<t%%§%at§?%'

quanti zati.on error managenent/avoi da eloldl i B YR Bsoutdre

f or egoi ng TEAYTY i'BIP U S \?\@TUIS’ gh??r%%g%eglglg?sg\}ﬁg\giﬂr?gjé@gtﬁﬁdaﬁeg frg?essoiun

rel ativel yoRpbsintdi@a¥ B6ERYE @RoBMtietityonse sibessfuilp eanetsluch model , a
service provider/ network operator nmay provide quanti zat,ion-free boosted

data $@rvices for custpleedsring ormey eReTpyy A e satinp WEch is THEINRE f or
its 20higher-tie t one or even Si.di Ok b eLn3h dsiBRbbIVES .
Certain bEQWH@%%bﬁ@ﬁlsﬁgnﬁgjbgfnfu&%egag & ?gll%rng e %lﬁm Tties 1e.Sr%bO(Ej)i ed in
preni um eguiRERNb carieF deiaTBALE;, thesmperseatcifontiiced bshrayfag dpbog spesileh
preferential services. In yet other nodels, a ce|llular n.etwgrk Cﬁﬁetrat or may
provi de véo eotsrereiver stoof Urioahingtola pPoRrevEsr s e cagbrecringt e airt  Ues
with a high data rate . RgEr Wt k& uendy, Mihrty @&SScesaBekilOwer
data rat eqﬁgﬁﬁﬁﬁ%‘@e@%ﬂpe C\?\ﬁlﬁf{ %Ha sécgtrldgb%hluarsls}%’ Sel;tf/i/: ce may be provided
to boyh fiystionnd skepnde cloasigattlEshy whesneit tjoeveRy wiwartiesd sistolielushess have
different resistance (e.g., higher CPICH t.hr eshol ds tC.

anot her asgestoent Mare SpraBety: An{PeritPpRmp didgtaaaﬁplé%effgﬁi%%%%%%ﬂe@ 30
roregol ng SRl LoRplRK. BE chisRe i 1RNGRLEeANEbMrSErs| @ Sub@pallBoceud ces.
For exanple, a devPee havi ng only six (6) bits of fixed bit resolution
coul d be ub ithd Zeebdcbivingadevétaisi relatiyelyl ivsignifiarrrrempayyd ti the SVIRSTHES wor ks,
such devi ces woul d al ways ui re hi gher . DPCH power. The inplications of
linmited opérehhais begh bpcipdidito ff‘%&?dg‘wﬁ?fﬁ/ 097104PCT/ US2011/ 022637 29
capabplyi ty deviggs i ByohBYEe WMWK H88d Al obusi fresat apphticaticddBDMPus,
given the present disclosure artisans nmay determine that |ower cost

i npl enent akionstiomas nge s mehineym fsafetd npegintfoapfarhygesety Fpl BAEHEATBns nay
be inplenented. Such desi must stiltl. relj L8id neYitihe-gagtknsy Mool
over noi s&AhoRYEN teH%uragsqﬁﬁtngng’ eatdr® sﬁéslgg%%ﬁlog?ﬁéty to quanti zat i on

error can He, Qe eRIRi QaiDARSRSIAY transnit pover. It will be

recogni zed that while certain aspects of the inyent {hogl are descri ?F% in
ternms of a spediifiilerlgeduinecvomtal APfdionfa RassetpfiRy WPHfds's aedUPE o Bhs are

onl y LI ustight ¥8, oL b, Bl 00950 8f rdy B LRVERH ORobANEcTBY the
nodi fizéd :@ﬁﬁ%ﬂg?ag%ﬁg{/n %ﬁg&%glreﬁ%g%lg%qap Ifegat?on. Ce_r}?lai n steps may be
render ed URRBEARSA theltraaPhiseial powrdand the farther away mobile devices to ratchet
up their transmission power. However, the base station must receive still receive
sufficient signal quality from the nearby device to avoid quantization errors. Thus, in

this example, the BS may require the nearby device to boost the uplink signal strength

30 by a safety margin to remove quantization error.



10 certain circunstances. Additionally, certain steps or functionality may
be added to the disclosed enbodi nents, or the order of perfornmance of two
or nore swepsiipwrrwut ed. Al |l such variations are consi deret/useoihm22637
enconpassed within the invention disci8osed and clainmed herein. Wile the
above detailed description has shown, described, and pointed out 15 novel

feat ures QfusiliSs/Op¥RItohINRARs BRPinked to various enbodiments, it will be
understood that various oni ssions, substitutions, and changes in the form

and details of Theelegeegidddolsrange ebewed by theshasasaiordyr pankadivnggicetivse
skilled in_t rt .wthout, departin romt.he invent ol [ [ n
descripti %aylhge %ﬁrec{lp{ée]ﬁge ttor?@gguspg%sgrg{ﬁ]tel%}mégenst gﬁp\é ea%ulgg&%)bfe}-’gg)r‘ée&?ﬁg&ou? t he

i nvent i on.invdtiSe d61uEbA Rk BoihStithBs BFeri@Yat TBaRbstteT dtfer RQwbilMbpdrigonsbut
rat her should be taken as illustrative of the general principles of the

i nvent Pon Fortreanplsp éneseasitpe DPGE itangnissind utalv 95 e s icHaion 5h 2r'&Fer ence

to the cl g| : 011/ 0 / - | § |.S:

17 A met hotbRap Yt el A eaa sk ER b AAZR et e B EPAESE.
anong a plofrtiad idventidn, Si BRaleSs ailes BOLISE relitbe t@ ke @lantiyatddh ar@nadoslanee! udi ng
at | east one 5ot her known signal, conprising: transmtting the plurality of
signal s; apparatup @p@iteshaiglupn Heycihed Sarceisarrayded HHS aginasp®ariHst Wotk | oad

based on %x@fﬁgﬁg e&nﬁ(gc{iﬁlten@t G iBULE: o AN fiware  routines AGH Lbscﬁé;c:rnﬁﬁg&?ated

transm ssi on acteristiéds of at |east one but not all o e 10plurality
of si dhal hahbsedfianwhiechvivoameat adapted to controRtheTperatiehhddhe fudtiennomn

wherein the first attribute cor rls%:s %ratio of a first paraneter of the
net wor k t GUAT SSHEH REFARe @FevitusphEsHLtdor k. 3. The met hod of

Caim2, whereif B8 fhibalinPRMAREEEEnO orh e@@ts‘&ﬁ{r{ﬁs&gr@ﬁ{ysﬁ& Bo/RRON
channel power, and the second paraneter of the network 15conprises a total

recei ved sigralectively contrdls thhecomgtshion mfnagbmenh 31d wheidaicn fuhetionetalor k i s
compl i ant b\{lmlsi'%lgss t(QE., revenue, profit, and/or QoS level), so as to implement desired business
15 rules. The rules engine can be considered an overlay of sorts to the basic quantization
error management/avoidance algorithms. For example, the foregoing invention is well
suited to providing high data rates in relatively pristine reception conditions. Thus, in
one such model, a service provider/network operator may provide quantization-free
boosted data services to customers willing to pay a premium, as an incentive for its
20 higher-tier customers, or even subsidized by other 3" parties.

Certain business models may offer such desirable qualities embodied in
premium equipment. For example, home use femtocells may support such
preferential services. In yet other models, a cellular network operator may provide
various levels of quantization resistance. For instance, all UEs with a high data rate

25  may be grouped within a first class, and lower data rate UEs may be grouped within a
second class. Service may be provided to both first and second class UEs, where the
UEs of the second class have different resistance (e.g., higher CPICH/Nj thresholds,
etc.)

In yet another aspect of the present invention, it is appreciated that the

30  foregoing solution may be used to enable otherwise less capable devices. For
example, a device having only six (6) bits of fixed bit resolution could be utilized

within a relatively clear channel. Within UMTS networks, such devices would always

require higher DPCH power. The implications of limited operation for low cost, low



Uni versal Mobil e Tel ecomuni cati ons System (UMIS) standard(s), and the

common channel conprises a common pilot channel (CP1CH). 5. The
nmet hod ofwaQl2aiim92i04addi ti onal |y conpri si ng: 20conpari ngPChaSe@ar268T
information to at | east one criteriom9 and based at least in part on

the result of the conparing, selectively performng the transm ssion

character 'c%hé‘tﬁﬁtiy deviges ngfnh%emgﬁéf RGkaBic ﬁsﬁ{e(ﬁﬁ %9&311‘@9@&%' gﬁ%ﬁéﬁ?? thd

adj usting the transm ssi characteristics In es sign i cation.
257. The ngirtredt disclchae mriisanwhessedctetnniec abdt lofveadpstsitiphgnérheions,ahsmgssi on

characteristics._.includes |oweri.ng.the constell ation order,. . 8. The
mot hod of SCIUFRTIECT RABF arifiale HPLSt i b FReleteaflm Lih dfgsisnd
char act er iyghdi Gaili REANII S tHBARYIAh ENELEI RS Hose! ROwERL Qhe designs gidated NE

met hod of Claim1, whereinthe act of adjusting the transm ssion
30char act enespiibidity tecluadiesmtionsngr ean ey coronrdneinfrsetiba trRuaE BoMEeer S.

10. A nethod f anci ng t uahti zation perfornmance of at | east one
radi o si gnal a%?‘\l’glpge ﬁcﬁglgf?({]g%/atg‘f/ﬁi?eaﬁ (ﬁuns?sﬁﬁg g,%(%%P R %rge:&esiﬁ%ea mn

2011/ 097 104G WrUSABA¢ Be4268c8 03 bteps of a nicthddstitdetdebgiptibes @k wnBlilltiytradife r adi o
signals, the transm ssion having a first radio attrjbute; recejvin
i nfor mat i 6% thebagasgr msthods et \ibe Knyedianbaskdaybe Redfiedsts watiFshhy dhe and

g?l ng bgglptgﬂggfsag g@gln%alﬁéféoﬁen?%x?ka?% glirl_]éys b (féné%];eda‘ﬁmle@é’&%ry Qﬂeoﬂ?ifonélh&l&a{ urality

10 certain circumstances. Additionally, certain steps or functionality may be added to the

disclosed embodiments, or the order of performance of two or more steps permuted. All

such variations are considered to be encompassed within the invention disclosed and
claimed herein.

While the above detailed description has shown, described, and pointed out

15  novel features of the invention as applied to various embodiments, it will be

understood that various omissions, substitutions, and changes in the form and details

of the device or process illustrated may be made by those skilled in the art without

departing from the invention. The foregoing description is of the best mode presently

contemplated of carrying out the invention. This description is in no way meant to be

20 limiting, but rather should be taken as illustrative of the general principles of the

invention. The scope of the invention should be determined with reference to the

claims.



11. The method of C aim 10, wherein the network is conpliant with the
Uni versal Mobil e Tel ecommuni cati ons System (UMIS) standard(s), and the
first radwoatiwoortsat e conprises a ratio of a common chamoeluspaaee268D a

total received signal. 12. Thesonmet hod of Caim 11, wherein the act
of generating conprises: 1l0conparing the ratio to at |east one threshold
criterion; and based at least in part on the result of the conparing,

sel ectively performng the adjusting of the transm ssion characteristics.
13. The meéVhipdl &f CCAAMAADLIS: wherein the at | east one radio signal is a
dedi cated channel. 1514. The. net hod. of Cl ai m 10, wherein the plurglity of
radi o signals incl udggﬂeé}fo fonL WRPIgYILE SYAMEANSH Feqton ? aﬁ@?ﬁt‘)ngﬁlgnanwant ed
signal, angh@ls d fastinoneinant £d Signdk plkdli e siprhbadiefinChakix dde  wherein
the act of adjusting the transm ssion characteristics includes signal

anpl i f Pcatatles kepwalsenak cpmpssingne want ed signal . 2016. The nethod of O aim
14, wherein th(-;[razlalcljtn.tﬁlf1 %g:j lfl?r%i"[g/%flshe %_r ansni ssion characteristics includes
| owering the conster st ol order off'f'ie at | east one wanted si gnal .

17. The met hod redeiGhaintoddationielatidno b estafitedhetddiiuBhi Basekllvd & r ansni ssi on
characteristics includes changing the transm ssion rate of the at |east one
want ed 25dn¢psgied first attributggandThe et hod of C ai m 14, wherein the act of
adjusting the tr i SSi r LSL.€S | i e or nore
Fecdback par amik L Dbt AR AR AR L LGS JraEledERs pRARRLNGARS 05 M2
servi ng appanhtyus signhe bagpglediaghe snfoangitdnsi ng: 30a wirel ess interface, the
wireless interface adapted to transmt and receive a plurality of signals;

a processi ng devi ce i rgthed ebrleimile e Bedhstatthlpscompapg d ratio of

a first parameter of the network to a second parameter of the network.

3. The method of Claim 2, wherein the first parameter of the network
comprises a common channel power, and the second parameter of the network
15  comprises a total received signal.
4, The method of Claim 3, wherein the network is compliant with the
Universal Mobile Telecommunications System (UMTS) standard(s), and the common
channel comprises a common pilot channel (CPICH).
5. The method of Claim 2, additionally comprising:
20 comparing the received information to at least one criterion; and
based at least in part on the result of the comparing, selectively performing the
transmission characteristics.
6. The method of Claim 1, wherein the act of adjusting the transmission
characteristics includes signal amplification.
25 7. The method of Claim 1, wherein the act of adjusting the transmission
characteristics includes lowering the constellation order.
8. The method of Claim 1, wherein the act of adjusting the transmission
characteristics includes changing the transmission rate.
9. The method of Claim 1, wherein the act of adjusting the transmission
30 characteristics includes changing one or more feedback parameters.
10. A method for enhancing the quantization performance of at least one

radio signal among a plurality of radio signals, comprising:
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plurality of executable instructions resident within the nenory that, when

execut ed w9 20hwoproacessi ng devi ce: recei ve a neraoris26iomek637
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12. The method of Claim 11, wherein the act of generating comprises:

10 comparing the ratio to at least one threshold criterion; and

based at least in part on the result of the comparing, selectively performing the
adjusting of the transmission characteristics.

13.  The method of Claim 11, wherein the at least one radio signal is a
dedicated channel.

15 14. The method of Claim 10, wherein the plurality of radio signals includes
at least one common signal, at least one unwanted signal, and at least one wanted
signal.

15. The method of Claim 14, wherein the act of adjusting the transmission
characteristics includes signal amplification of the at least one wanted signal.

20 16. The method of Claim 14, wherein the act of adjusting the transmission
characteristics includes lowering the constellation order of the at least one wanted
signal.

17. The method of Claim 14, wherein the act of adjusting the transmission
characteristics includes changing the transmission rate of the at least one wanted

25  signal.

18. The method of Claim 14, wherein the act of adjusting the transmission
characteristics includes changing one or more feedback parameters of the at least one
wanted signal.

19. A serving apparatus, the apparatus comprising:

30 a wireless interface, the wireless interface adapted to transmit and receive a
plurality of signals;

a processing device in data communication with a memory; and
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Cl aim 20, wherein the reception characteristic is a target signal to
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t he transgg%%%on power of the user signal.

logic adapted to determine a network load;

10 a processing device coupled to a memory; and

a computer program comprising a plurality of executable instructions resident
within the memory that, when executed by the processing device:

receives a first signaling channel via the wireless interface;
requests a second signaling channel,;
15 estimates the network load; and
transmits information relating to the estimated network load; and
wherein one or more reception characteristics of the second signaling
channel are determined by the information.

21. The apparatus of Claim 20, wherein the wireless interface has multiple

20 fixed point capabilities, and wherein the fixed point capability is a reception
characteristic determined by the information.

22, The apparatus of Claim 20, wherein the reception characteristic is a
target signal to interference (SIR) level.

23.  The apparatus of Claim 20, wherein the reception characteristic is

25  negotiated with a serving device.

24, The apparatus of Claim 20, wherein the information relating to the
estimated network load comprises an indication of the first signal channel strength,
relative to the plurality of signals strength.

25. A method for compensating for one or more orthogonal signals having

30 much higher transmission power than a user signal, and resulting quantization error in
the user signal, the method comprising:

obtaining a network load estimation; and
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responsively adjusting one or more transmission characteristics of the user
signal based at least in part on the network load, the adjusting mitigating the
quantization error.

26. The method of Claim 25, wherein the one or more orthogonal signals
comprises a pilot channel, and the adjusting the one or more transmission
characteristics of the user signal comprises increasing the transmission power of the

user signal.



