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BACKGROUND OF THE INVENTION 5 1. Field of the Invention The current

i nventi p 6is8deeS t 0 Wi rel ess comruni cati ons networks. Merayseaestibzul arly,
the present invention relates to a novel and inproved nethod of nonitoring
the transm ssion quality of wireless cohmunications 10 channels. I1.
Description of the Related Art Monitoring the transm ssion quality of
comuni cation channels in 15 wirel ess comruni cati ons networks i s necessary
for system operation. stem_operation and performance cannot be

mai nt ai ned without acc DFEERMONTTPBING TRANSHSIEN OHA %I i ty f eedback

information. Transm ssion quality is neasured in terns of Bit Error Rate
(BER). In telecomunication transm ssions, the bit error rate is the
percentage of bits that _20 have errors relative to the total nunber of

bits received in a transBACKGRHINBPROETHEINYENFKING as a

percentage. For exanple, a transm ssion mght have a BER of 4% neaning
that, &ut of 100 bits transmitted, 4 bits were received in error.
Presently, there_is no jdeal nmethod of nonitoring transm ssion quality in
25 wirel ess cordnfitfldpfitbadneentials. Known net hods of nonitoring invol ve

addi ng i nf or mat0 he. 1§t signal solely for. mpnitorin
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Redunq ncy Codaé(CRC) to the transmtted signal. Cyclic redundancy
checkig i LABNESt hod of checking for

II. Description of the Related Art

Monitoring the transmission quality of communication channels in
15  wireless communications networks is necessary for system operation. System
operation and performance cannot be maintained without accurate real time
transmission quality feedback information.
Transmission quality is measured in terms of Bit Error Rate (BER). In
telecommunication transmissions, the bit error rate is the percentage of bits that
20  have errors relative to the total number of bits received in a transmission. The
BER is usually expressed as a percentage. For example, a transmission might
have a BER of 4%, meaning that, out of 100 bits transmitted, 4 bits were
received in error.
Presently, there is no ideal method of monitoring transmission quality in
25 wireless communications systems. Known methods of monitoring involve
adding information to the transmitted signal solely for monitoring purposes.
One such method of monitoring transmission quality is accomplished by
inserting a known bit pattern into the transmitted signal, and comparing the
received bit pattern with the actual pattern transmitted, to calculate the BER.
30  Another current method adds Cyclic Redundancy Code (CRC) to the

transmitted signal. Cyclic redundancy checking is a method of checking for
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comuni cations link. A sending device applies a 16-bit or 32-bit

pol ynoni ®l0 @185%46bl ock of data that is to be transmtted BEHUSHMBEEDs t he
resulting CRC to the block. The receivi n%t end applies the sane pol ynom al
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transm ssion quality nonitoring neth own bit patterns or
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the channel. Additionally, CRCs only indicate the presence of 10 bl ock
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nonitoring information. The nethod of the present invention inproves
channel threuwghput and provides a closer neasure of actual BERs by reusing

information already carried in the channel for other purposes. By 20_taking
advant age of kno®Yi HRBPHASIQSh d RENEPTIHE WipHA SVhich eads Kkren biERs,

ad of knot . Prioe Byt <6 o
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channel s wi tHi@ughﬁﬁt vakhech@finelmeAgditesnallyh&CRCe DMy ihdi¢ert fhenplegemae of Oxy
BERs from known channel 25 information. The present invention generates
proxy BERs blpckeswsssiaiq trhe marsire ehtheBBERi nf ormation in the same way the
nonitored channel is processed. WO 01/35546 PCT/ US00/31193 3

SUMMARY OF THE INVENTION

The present invention is a novel and improved method of monitoring

15 wireless communication transmission channel quality without using a

percentage of the channel throughput, energy, and time previously used for

insertion of monitoring information. The method of the present invention

improves channel throughput and provides a closer measure of actual BERs by

reusing information already carried in the channel for other purposes. By

20  taking advantage of known information, such as pilot symbols, to calculate

BERs, the present invention can monitor transmission quality without utilizing
channel bandwidth for this purpose.

To monitor the unknown quality of channels without actual error

measures, the present invention forms proxy BERs from known channel

25 information. The present invention generates proxy BERs by processing the

known channel information in the same way the monitored channel is

processed.
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FIG. 4 is a high level flowchart diagram of the method of the present

invention for determining power control bit polarity;
FIG. 5 is a high level flowchart diagram of the channel quality
15 monitoring method of the present invention.
FIG. 6 is a block diagram of apparatus employed by the present
invention to control the error rate of the power control subchannel while

maintaining the error rate of the traffic channel at a different rate.

20 DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 shows a high level diagram of a wireless communications link

between Base Station 100 and Access Terminal 102. Access Terminals 102 are

25 also known as mobile stations in wireless communications systems. Base
Station 100 and Access Terminal 102 communicate over 2 links known as
Forward Link 104 and Reverse Link 106. Information travels from Base Station

100 to Access Terminal 102 over Forward Link 104. Access Terminal 102 is the
receiver in the Forward Link 104. Information travels from Access Terminal 102

30 to Base Station 100 over Reverse Link 106. Base Station 100 is the receiver in the

Reverse Link 106.



4 In the 1S2000 system reverse Link 106 has 4 channels; the Reverse
Fundanent al Channel, the Reverse Dedi cated Control Channel, the reverse
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15 maintain acceptable communications quality. Reduced use of base station
power and interference with other Access Terminals increase system capacity.
Base Station 100 follows power control commands from Access Terminal
102 to increase power (+1), or decrease power (-1) on the Forward Link 104,
depending on whether the BER received by Access Terminal 102 is above or
20 below the desired rate set by Base Station 100. In an alternative embodiment,
the power control command bits can be a multiple-bit command containing the
amount of power adjustment requested.
The reverse power control sub-channel does not carry any error
detection. It strictly carries information about the quality of the transmission on
25  the Forward Link 104 in the form of power control commands, or feedback.
The reverse power control sub-channel does not carry user traffic bits. Its
purpose is for power control of Forward Link 104. The quality of the reverse
power control sub-channel is unknown unless some monitoring is performed.
The present invention monitors the quality of the reverse power control sub-
30 channel without inserting monitoring information by using a proxy, or an

extrapolated method, illustrated by the following figures.



The present invention nonitors the quality of the reverse power control sub
30 channel without inserting nonitoring information by using a proxy, or an

ext rapolwoadsssmthod, illustrated by the follow ng figurespCIE@BIB3546
PCT/ US00/ 31193 5 Due to the nature of CEeating a proxy BER for unknown
channel information fromknown channel ¥nformation, one skilled in the art
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FIG. 2 shows a diagram of the reverse link power control sub-channel
15 structure of the exemplary embodiment. Each 1.25 milliseconds, a Power
Control Group (PCG) 204 is transmitted on the reverse pilot channel. In every
PCG 204, % of the signal is reverse pilot channel 200 and % of the signal is
reverse power control sub-channel 202. The pilot channel 200 is a constant +1
value signal, carrying no information. The reverse power control sub-channel
20 202 is a repetition of the forward power control bit command, +1 or -1,
generated by Access Terminal 102. In CDMA technology, time is often
measured in units of chip. In spread rate 1 of the IS-2000 system, the CDMA
chip rate is 1.2288M chips per second, 1 chip = 1/(1.2288M chips per second) =
813.8 nanoseconds. A PCG 204 contains 384 Pilot Signal chips 200 and 128
25 Power Control chips 202.
In the exemplary embodiment, all chips sent on the reverse pilot channel
within a PCG are transmitted at nominally the same power level, meaning the
Pilot Signal chips 200 and Power Control chips 202 have the same amplitude with
a total duration ratio of 3:1. It will be understood by one skilled in the art that the
30  present invention can be extended to cases where other relationships between the
pilot symbols and the power control bits exists. The present invention exploits

these known channel characteristics. By monitoring the known pilot channel



25 Power Control chips 202. In the exenplary enbodi nent, all chips sent on
the reverse pilot channel wthin a PCG are transmtted at nomnally the
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proxy BER wiiaohels | | be SI m I ar to the actual BER of the unknown
information in the rever r cont
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by the present invention to nonitor channel quality, and test the
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hardware use he invention to nonitor
performance of the physical layer of wireless communications systems. The
15 apparatus shown separates the pilot channel and the power control channels
from the combined received signal. The chips are separated so that they can be
coherently summed, in order to generate artificial bit errors on the pilot channel
to use as a proxy for the BER on the power control bits. FIG. 3 shows the path of
the received signal only through the hardware used by the invention to monitor
20 signal quality.
Antenna 300 is a transducer that converts RF (radio-frequency) fields into
(alternating current) AC or vice-versa. A receive antenna intercepts RF energy
and delivers AC to electronic equipment. The received analog signal reaches
antenna element 300, and is downconverted to a baseband analog signal by the
25  receive demodulator element 302.
After downconversion 302, the reverse power control sub-channel can be
separated from the other channels in the signal.
The received signal is broken down into its In Phase (I) and Quadrature
(Q) components by multiplier 304a and 304b respectively, producing a stream
30  of complex numbers.
De-spreader elements 306 multiply out the pseudorandom (PN)

sequences, or separate out the chips. PN sequences are pseudorandom
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vector summer element 314 during the % of the 1.25 millisecond PCG time
period that the reverse power control sub-channel signal is present. The output

15 of the power control bit vector summer element 314 is the received power
control bit vector.

The separated channel chip stream is switched 312 to a pilot filter
summer element 316 and an artificial bit vector summer element 318 during the
3/4 of the 1.25 millisecond PCG time period that the reverse pilot channel

20 signal is present. The output of the pilot filter summer element 314 is a sliding
window sum of pilot channel chips which produces the pilot filter reference
vector. The artificial bit vector summer element 314 is novel to the present
invention. The output of the artificial control bit vector summer element 314 is
an extracted segment of the pilot filter reference vector that represents an

25  artificial power control bit vector.

The present invention projects the power control bit vector onto the pilot
filter reference vector to determine power control bit polarity. Similarly, the
artificial power control bit vector is projected onto the pilot filter reference
vector to create a proxy BER for the unknown power control bits.

30 The power control bits (+1/-1) are taken out of the waveform of the
reverse power control sub-channel by summing all the chips within the

duration of that PCB coherently (adding vectors or complex number as a



15 of the power control bit vector sumrer elenment 314 is the received power
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control bit. Because the power control bits are transmitted without error

15 detection information, the receiver cannot know their BER. In other words, the
receiver cannot know the frequency with which it selects the incorrect polarity.

The method of power control bit polarity determination is presented to
illustrate the unknown information for which the present invention provides a
proxy BER

20 Bit polarity determination begins in block 400, by coherently summing
the pilot channel chips to create a reference vector of +1 valued chips, the
known value of the pilot signal. The vector is the sum of many pilot channel
chips. The more pilot channel chips that are summed, the larger the pilot
channel vector becomes, to the extent that the channel remains stationary.

25 Random noise components of the samples cancel each other out, while the pilot
vector gets larger in the same direction. A stable +1 valued reference vector
with a high signal to noise ratio (5/N) is produced, against which the polarity
of the power control bit can be judged by the receiver.

In block 402, all the power control chips of the PCG for the given power

30  control bit are coherently summed to create a PCB vector.



10 invention for determ ning power control bit polarity. The power control
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polarity of the received power control %it. Because the power control bits

are transmtted,wt h%é?ﬂ%@gig%%f %&E)gﬁt%tic@f]tﬂentv% r(Petc.tocfE’is ttgn]?%l{.eqﬂev%e{:annot

know t heir BER hi‘rPl?ﬁ i VET canno now t he frequency

wi th which Ipirédﬁ@clefﬁﬁeccté Bt pBRRETBRtroPBliddddidr on tH&hERike¢hahnebmeéreaeat r ol
bit polari det nationis presented to illustrate the unknown

i nf or mat i owettor. Whiedhnéherqehes eestilf yiekistd signed valwasdicatipngdhy pRERIDYO B t

polarity determ nation begins in block 400,. by coherently s 1.N t he
pi | ot channel cHhgspelarity et ﬂ‘%PlOé"feér%@1vbﬁt‘érg%f?rmPﬁ%F%ﬂg‘%%8§,bY he

known val ue of .the pil ot sigpal. The v r kSt f. i |
channel J cﬁf‘?)@.lm?ﬁet?ﬁerﬁsﬁ%n 8f qu? TehEn 5ICFO§L%E)%&?%3?? éﬁgg}gj‘nﬁ@y t[lﬁ% Oﬁg}rl%er
the pilot ,abANREbsyAFHEErdRECARBRceived iftBvat@ittoltbiais toRreliaahed beevtni ns
stationary. 25 Random nol se conponents of the sanples cancel each other

oult : \é\,hi | ]?otrﬁneahghm(ent wath the getdwnl-dr rpderenge. tihthessign ishegativoer the anglel e +1
val ued reference vectqQr, with hi gh sjgnal to poise .ratio (.S/ [
produced, &gHI948thaR &@ 1lGgReesy (ﬁ% ¢ VEAOg OWiFE CBB&@& %E‘dﬁ t(ie(g?mé’inf‘?@z:tg Ir11t§€)b'e1’

| udged by, LPeoLeReiNElipde e dbon Rl Ehfepaner control ehips of he

PCG for the ven power control bit are coherently summed to create a
PCB vegpor. WO Ohe3SER coPEEqubitdy dAihOdhich the ploress #0l4,dueht nowser capmoduct
of the two vectors is taken. The inner product projects tHe power control
bit vect or berknowvn hE the reseiveranitbpuf Hieeqeity MQBIEPBRE MeiBO rﬂfé?ﬁe P ettt
result yields Iﬁ signed value indicating the polarity. The polarity of the
power cont FOTSBIY" i's deternined in block 406 by 5 examning the sign of

the inner (or dggg.psoguGt hidh Tekel SA@RCchart PARickhMme BT tHd&hadRgl apiaity ess
90 degrees, the received power control bit is determined to be +1,
monitoring method of the present invention.

15 In the exemplary embodiment of the present invention, artificial bit
errors are generated on the pilot channel, and the BER of the artificial bits is
used as a proxy BER for the power control sub-channel BER. The proxy BER
can be used because the error rate of both channels is statistically the same.

In block 500, a pilot channel reference vector is created in the same

20 manner used to determine power control bit polarity (block 400 of Figure 4).
The present invention uses the property that the pilot channel is always of the
same polarity, it doesn’t carry signal, and it is constant. Because it is constant, a
segment (a duration of time) of the vector can be extracted to represent an
artificial bit. One skilled in the art will understand that using the known

25  property of a channel can be extended to any pilot channel or pilot symbol with
a known pattern.

In block 502, chips are extracted from the pilot channel vector to form a
segment of the vector. The chips of the extracted pilot channel vector segment
are coherently added to form a complex number (vector) to represent the

30 artificial power control bit, also known as a feedback bit. The segment is used

as if it were the power control bit. Because the power control bit is transmitted

in a similar way to the pilot on the reverse link, a segment of the pilot vector



or in alignment with the known +1 reference. If the sign is negative or the
angle 1is nore than 90 degrees, the received power control bit is

determ nedoi/ssslhe -1, or against the alignment of the kn®@r/uspoBsud2rence.
10 The BER, or frequency wth which the_process fails due to noi se, cannot
be known by the receiver wthout the qué ity nonitoring nmethod of the

precem | BYERLLORFLS o LeaR N Yeha Lot acpamal e ghane

enbodi nment p@farit?@s BhEeeit-1) By ot (@ytificial bit errors are generated
on the pilot channel, and the BER of the artificial bits is used as a

proxy BER for tRbepsigwal inonsmell segmertianf RTCGBERtorTIsdransRijtedER theasampe used
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constant, a segment (a duration of tinme) of the vector Qanﬂgé extracted to
represent 6N reprepentcihgipaver canieoldit eyertthanghiheaievergeinilqffherael6hups hat

usi ng the known ro t.y_of channel e t .. Pl
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The chips of the extracted pilot charinel vector segnent are coherently
added 1® f thah whennthleegolanitperf theeattificialt bitriedoesdnto bhe-13charmestlit dt a$

power control bit, .al so_knogwn as a.feedhack hit. The segnment is. use as if
it were thE98MsEH i raipelnnty pesidt desy npgﬁé?e%élﬁtar BHOT] JtPRRR ¢ ¢ ed

et T BRI 0P st S S el o o
test si gnathd efieaduié fofcttal biti edrortiatd esi thdeirtificial fdt, which is statistically
equivalent to the actual BER of the power control bits. The BERs are

15  statistically equivalent because the same noise statistic exists during the % of the
time the power control bit is present as during the % of the time the pilot is
present. The present invention uses this method of testing a known signal that
has the same S/N ratio as an unknown signal to extrapolate a BER for the
unknown information.

20 The artificially created power control bits of the present invention can be
monitored in parallel with demodulating the power control bits on the reverse
link to create a real time proxy BER.

The proxy BER of the present invention is used by the wireless
communications system to maintain transmission quality, fix transmission

25  quality at a specific level, ensure individual channels have individual quality
levels, and test the physical layer of the system.

In block 504, the inner product of the pilot vector and the artificial bit
vectors is taken. The inner product projects the artificial power control bit
vector on to the pilot channel vector. The inner product result yields a signed

30  result indicating the polarity.

The polarity of the artificial power control bit is determined in block 506

by examining the sign of the inner (or dot) product. If the sign is positive or the



polarity is correct (+1) or incorrect (-1). The signal in a small segnent
of PCG vector is transmtted in the sanme direction as the rest of the
pi | ot veas @wsssddowever, since it has finite duration 5 tRETASHI/YA be
enough noi se during that duration to fljip it. A sumis taken over the
segnent to get a new vector, or artiflclllal power control bit. This
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stati sti cadldfinieigni val ent because the sane noise statistic exists during the
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testing a ignal .1h the nal to
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power Conté}Félra&bf@u&fofttH@pﬂb@%ﬁéﬁnél@ycﬁﬂtwm&hqa@y Peere BRMrateded in parall el
wi th denodul ating the power control bits on the reverse Ilink to create a

real tliOne proxyTIBERredére pruenjioBERabbratee tbﬁepecmy iBRRe rtoj @nmpm@@t@df@y t he
wirel ess mrunlcatlos systemto |nta|n m ssi on _gual j
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bit wvector on to the pilot channel vector, The inner z)ducé Ses |t yields
a si gned @@nﬂéb@hﬁrqcﬁtﬁl@ﬂl g Atviesagso Caaseian. White Noise (AWGN).”“In ‘an

15 AWGN channel, the channel characteristics do not change over time. Actual
noise seen from vector to vector is independent, and the S/N ratio is high.
Summing more samples creates a more stable reference vector.

However, if the channel is time variant, or fades over time, the reference
pilot vector changes by becoming longer and shorter at different angles. In this

20  case, summing over too long a duration may result in the vectors canceling each
other out.

In fading channels where a long summing duration does not produce a
more stable reference, the present invention calibrates the summing duration of
the pilot reference vector.

25 The present invention creates calibration tables by categorizing channel
types in a test environment, and sending known information patterns to
receivers in each category such as slow fading, fast fading, no fading (AWGN)
etc.,and comparing the proxy BER with the true BER, which can be determined
from the known patterns available to the tester. The receiver classifies the

30 channel environment by examining such information as variations in the pilot

signal and the number of locked receiver fingers. The receiver uses the



The polarity of the artificial power control bit is determ ned in block 506
by exam ning the sign of the inner (or dot) product. If the sign is

posi ti vewoni1/sssae WO 01/ 35546 PCT/ USQ0/ 31193 11 angle is |RSBUID/3HH3r ees,
the artificial power control bit is determned to be +1, or in alignnent
vvihth the known +1 pilot signal. This regélt Is correct by definition. If
the sign i ] tiv r i : es,rdh | fLcial
power cont ?%]I%%ﬁtolrﬁ Za et %Eﬁrﬁe ?c 0 g}ééf%ﬁn%gﬁ%%gﬁgtﬁ g?ﬁ’e aFloltrgﬁ)r(r%I%? llé(5f£15 t he
known +1 pichgbratiesttable &f tht exehilatyerdbodiigerdtrdould beaholirtas: s i ncorrect by
definition. In block 508, the proxy BER of the power control sub-channel is
calculated fromthe BER of the artificial bits, and calibrated for the

channel Gheraeterstes—ef—the—p++ot ch"WW
ext r act ed| PToxyrRERyr esent| 1 &P cal i pt el B oxy 1 EXP corPehdat e
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di recti on{tANgTaRT surrm_{:tg_o opduUCes a | op@eio,vector 1h phpssane diredtion
forever. This is a channel characterized by Average Guassian Wite Noilse
(AWGN) . | TF@@t BRdeAVWEN chanr®e007%he channph0.obg.act eri st | 69.008%not chande
over tinmel_Actual noise lseen fromvector to vector (s independent —and the
S/Nratio is high. Sunm ng nore sanples creates a nore stable reference
vector. _However, if the channel is ti variant, or fades over time, the
referenge pil ofﬂ\?eé?c&ﬂv%é‘?ﬁj’eélsﬁyﬂk?eg%hl?néﬂl giﬂﬁegh%?saa?sﬂ fatgnsgpRd o ant
angles. In_this.: SR umg]'i 9 I : ihen I%%é!;tofi n

t he yectorscg{(‘.:y_ae?té%ﬁgng e:%‘r@ ot gr gﬁe?%e{l%%}ac |%gf%g gfr}%tgl g Wgﬂl%%géa ong
sunmi ng durcatieefionl @@dudsot InpasdsiGehere thocRashelltlypes edrnatrioecateperiped sthat

i nvention calibrates the summ ng duration of the pilot reference vector.
25 The pr ePaesent iyeentioh usescealibtaiian tahlaAverrgeaiP€OTIRF & Wyoing FhghHannel

conditions. The corrections are then put back into the proxy BER calculations.

10 Channel S/N ratios differ on the Forward Link 104 from the Reverse
Link 106. The BER extrapolation method of the present invention can be
applied to Forward link channels as well as Reverse Link Channels by adding
the extra step of adjusting for the unknown power ratios on the Forward Link
channels.

15 On the Forward Link, the power control bits are not punctured into the
Forward Link power control sub-channel at the same power level as the pilot.
The Forward Link pilot power level is much stronger than the power control
bits. The ratio of the power between power control bits and the forward pilot
channel in unknown by the receiver. The forward pilot channel power is

20 wusually at a fixed percentage of the cell power (approximately 20%). The
forward power control sub-channel power level is also tied to the forward
fundamental, or host channel. The present invention selects shorter summing
durations for the pilot reference window on the Forward Link which produce
the same level of energy as the power control bits when creating vectors for

25  proxy BERs on the Forward Link.

To extract the right amount of chips from the pilot reference to make the
energy the same on both channel samples, the present invention uses methods

of looking at the received S/N ratio of pilot channel and power control channel



types in a test environnment, and sendi ng known i nformation patterns to
receivers in each category such as slow fading, fast fading, no fading
(AWEN) woei3saaed conparing the proxy BER with the true BER/USHiI3EI3can be
determined fromthe known patterns avajlable to the tester. The receiver
classifies the 30 channel environnment by’ exam ning such information as
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correct for varyin hannel . }
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of the present 1nvention can 0 rward 1in anne as wel |

as Rever seg0, hich aeneddullvesatldi Rgprdadied #estih acsbianeé with HPreadtet@indde
unknown power ratios on the Forward Link channels. 15 On the Forward Li nk,

the poller teffic Walsh sequareen(dVt)punctherednipiaty ehbodimenartiie demogdolaesd
cont ol sulchancl St \Laey Bo paner | evel s Lhe okl ot e Eolard Link
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result of the CRC check is provided to control processor 604.
In addition, the power control bit vector, the pilot reference vector and

15  the artificial bit vector are provided to control processor 604. Control processor
604 computes the bit error rate of the power control subchannel as described
above. Control processor 604 computes error rates for both the traffic channel
and the power control subchannel.

In the exemplary embodiment, base station 100 transmits a message

20  requesting access terminal 102 to increase or decrease the transmission energy
difference between the transmission energy of the pilot channel and the traffic
channel. This operation can alternatively be performed by independently
controlling the transmission energies of the pilot channel and the traffic
channel.

25 In the exemplary embodiment, message generator 606 generates a
general up/down command to control the transmission energy of access
terminal 102 in general and in addition generates a message indicative of
changes to the energy relationship between the transmission energy of the pilot
channel and the traffic channel.

30 The messages are provided to modulator 608 and are modulated for

transmission. The modulated symbols are provided to transmitter 610 which



20 usually at a fixed percentage of the cell power (approximately 20% . The
forward power control sub-channel power level is also tied to the forward

f undamerwaloi/3ssde host channel. The present invention sel ecRGI/EHIMBAEB sumi ng
durations for the pilot reference mﬁnd0£/on the Forward Link which produce
the sane | evel of energy as the power c fhtrol bits when creating vectors
for 25 praxy. BERSs Al fidrd $igidd RRH ]

chi ps from Fﬁ:g pI St ré: e?sje:%gd\e,ﬁttgr#a}%gs% lgolg)ef%%?‘é&st elcgﬂa%eﬁrogg bot% channel
sanpl es, the2.present invention uses nethods of |ooking at the received S/'N
ratio of pilot channel and power control channel WO 01/35546 PCTI USOO 31193
13 sanpl es, neasheipigvidvs dessriptieneolitie prefavedbanhedimentanagirovided &5 and
determnin /N ratios by mput ati on. Rel.atively accurate.calibration
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while nmaintaining the error. rate of the traffic_channel at a different
rate. The plreaesphedimends wvithow theiuse®iithe tregritive @erbul sy thepresephi ch
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determ nes whet her the denodul ated synbols were correctly received. The

resul t1bf faaburerRdissthessid hiegeppy.ovi ded to control processor 604. In addition
t he power control bit vector, the pilot reference vector and 15 the
artificial bit vector are provided to control processor 604. Control
processor wao4 ;i coapHEESs:.t he bit error rate of the power control subchanne
as descri bed above. Control processor 604 conputes error rates for both
the traffic channel and the power control subchannel.



In the exenpl ary enbodi ment, base station 100 transmts a nmessage 20
requesting access termnal 102 to increase or decrease the transm ssion
energy wWofdfigsssece between the transm ssion energy of theppristo/aiennel and
the traffic channel. This operation can_alternatively be perfornmed by

i ndependently controlling the transm s$? on energi es of the pilot channel
and the traffic channel. 25 In the exeag]q&xsenbodinent, nessage gener at or
606 generates a general up /down comran %C)control the transm ssion
energy of access termnal 102 in general and in addition generates a
nmessage i ndicative of changes to the energy relationship between the
transm ssion energy of the pilot channel and the traffic channel. 30 The

nmessages are provided o dul at or .608 and are dulated faor transm ssion.
The nodul at ed sinﬁbpgﬁg?gqﬁdePHEB“Pﬁ‘?ﬁa%%%ﬁyt UgkROWR: BYoxReRIBan 385u6

PCT! USQ Sdifess niRGRALREL S agRl %}(%arﬁgrigﬂ%)%{-sel §loft he symbol s 1 or

transm ssi on through antenna T rev scription of the
preferred enmbodireating d Sraxydit dadr kate fanraliirvan yhpeid enfosidatiopgdahd the art
to make or use the present invention. The 5 various nodifications to these
enbodi rfent s wi | RPBY RS H Pyoxapiserer rete torodeoskn chagnglinformagion; and t he
generic principles defined herein nmay be applied to other enbodi nents

wi t hout the use of the inventive faculty. Thus, the present invention is

not intended topbe | TRehe&hbA Jflt8a®AROFhERM HoSARMAMEL InQited Hito tige b
accorded the wi dest scope consistent with the principles and novel 10

f eat ures dirsusmstéet! signe! for qi¥adity nsordtaimgpuimoseD 01/ 35546 PCT/ USOQ 31193
15 CLAIMS

3. The method of Claim 1 further comprising the step of:
2 creating artificial bits from known channel information to

generate said proxy bit error rate.

4. The method of Claim 3 wherein said step of generating said
2 artificial bits comprises the steps of:
summing transmitted chips of known information; and
4 wherein said artificial bit is projected onto a known reference

vector to create said proxy bit error rate.

5. The method of Claim 1 wherein said step of generating said proxy
2 bit error rate comprises the step of:

calibrating said bit error rate for channel characteristics.

6. The method of Claim 1 wherein said bit error rate is used for

2 information quality monitoring purposes.

7. The method of Claim 1 wherein said bit error rate is used for

2 physical layer testing purposes.



1. Anethod for nonitoring the quality of unknown information in a 2

W rel ess communi cati ons channel, conprising the steps of: creating a proxy
bit errowoemsder om known channel information; and 4 applpgirnugod/sadpr oxy
bit error rate to unknown channel information. 2. The nmethod of Claim1l
wherein no information is inserted intofhe 2 transmitted signal for
quality nonitorighg p 0 . rhe . . M. t . i gi.ng
the step of: 2 cgr?eatiuf;l}ge grr%ﬁll??c?fa??%ﬁtslh‘?’?lgﬁlﬁgoaa%r%ﬁaefﬁ%%l &ﬁ%flgﬁlngg i@ﬁ to
generate sqhginmgigmgﬁhhs@[gswn Gadley. 4. The nethod of Caim3 wherein said
step of generating said 2 artificial bits conprises the steps of: sunm ng
transmtted chips of known information; and 4 wherein said artificial bit

is projected ontop a known reference. vector t.o create said praxy bit_ error
ot %5 The method et G R TP ErR IS G SRt ot Tt gs 24P [ oxy
2 bit ebrorg LAl € s9MREiSESubRE LM gdbj brating said bit error rate for
channel cha}' éc era?lsti CS. gu i‘I?'ﬁre rre%]o lcol% lL(%ai m 1l wherein said bit error
rate is used for 2 information quality nonitoring purposes. 7. The nethod
of Claiml wherein said bit error rate is_used for 2 physical |ayer
testing purposed?d wo'ldwe 38thed mETilagyol 3whemein i@ bifrigararetaie ds dised! irm 1
wherei n,said bif. error.rate,ls ed for .2 maintaining transm ssion

qual i ty.2 9P r?ﬁle&lﬂéf%%gl%lfal 3%g]itr%8enrueslmr? nsazsl‘ll"’gpE ?‘%Véelg’ror rate i s used for
2 fixing transm ssion quality at a specific level. 10. The method of Caim
1 wherein said bit error rate is used for 2 providing individual channel
transm ssion quality |evels.



