8 June 2006 W03/ 051076 METHOD AND APPARATUS FOR TESH JieneRA886 C AND

AUXI LI ARY CHANNELS I N A W RELESS DATA COVMUNI CATI ON SYSTEM BACKGROUND
Field MO®ISIPAE present invention relates to data communi cation, and
nore particularly to techniques for testing different types of channels
in awreless (e.g., cdm2000) data ciormuni cation system Background

[ 1002) Wreless data communi cation systens such as code division nmultiple
access (CDMVA) systens, tinme division nultiple access (TDVA) systens,

frequency division nultiple access FDI\/R FB/stems, and others are wdely
used to prO\McFeTIzHBIbAﬁEydeBARATdbéEQ TESFING TRARKECANDat a, and

SO an- b::or these AﬁMx(IﬁI%RMOHANNEIYS GRGNWI!IEELCESSSII:J\TI@@ ,t[]e )
avai |l abl e resources (i.e.g4 an ransmt power) as
efficiently as possible. qum%mwsmfmnsm tting as nuch data
to as many users wthin as short a tinme period as supported by the
condi ti ons of the communi cationﬁ%giq; b 1 To achi eve the above goal,
the perfornmance of termnals ma R evaluated in the factory
and/or iggpighe field. As part of a manufacturing process, the termnals

may be tested to ensure that they conply with specified m ni num
per f or mik09¢] crTheepresent Anantion teiges toedala comenymerationnacmoof partieularty wi nal s

or Ub orfEeTHAG O RGO RO &SGR (Eibo A B

convent QRdunic@aGsen f or characterizing the performance of a terminal,
a known data pattern (e.g., generated by a pseudo-random nunber (PN)
generator) is transmtted by an access point (or base station), received
by the termnal . and sent back to the access point. This "l oop-back"
testi ngPASkKEN?MAle nmy be sinple to inplenent but provides Iimited

testi ng[mappbi | WireRSs ddth WdmimbMeationeyyBienteiRh adsi €utle (dPMAFOMTMIPLLC Adcean
systens are capable of flexible operation. For exanple, data may be
t r ansmi (GIaNANsYstaras, Simo divigon anwltiplgl acceshi (FRMA: sysigmss freguensat division be

e et N AR SR ) SR o

pr ocesstagmahichiién sSidhais V@jepdfo, dhdbonm. AR Ghese systems, it is highly desirable to
utilize the available resources (i.e., the available bandwidth and transmit power) as
efficiently as possible. This typically entails transmitting as much data to as many users
within as short a time period as supported by the conditions of the communication link.
[1003] To achieve the above goal, the performance of terminals may need to be
evaluated in the factory and/or in the field. As part of a manufacturing process, the
terminals may be tested to ensure that they comply with specified minimum performance
criteria. And in the field, the performance of the terminals may be characterized and used
to diagnose RF coverage and performance problems in the wireless data communication
system.
[1004j In one conventional technique for charactenizing the performance of a terminal,
a known data pattern (e.g., generated by a pseudo-random number (PN) generator) is
transmitted by an access point (or base station), received by the terminal, and sent back to
the access point. This “loop-back™ testing technique may be simple to implement but
provides limited testing capabilities.
{1005] Many newer generation CDMA communication systems are capable of flexible
operation. For example, data may be transmitted in bursts to the terminals, different types
of data may be transmitted over different types of channels, the data rate may be allowed

to vary from frame to frame on a particular channel, the processing of the data may also



WO 113 /115 107 6 2 vary (e.g., fromframe to frame and/ or from channel
to channel), and so on. The conventional |oop-back BeBin&g006chni que is
typically used to test a single traffic channel based on a defined set
of test wandmatsrs, and nmay not be able to test various aspects of a
newer generation CDVA system 11006) Moreover, different equi pnent
vendors may support and/or inplenent different interfaces for testing
the termnals. As a result, it is con€eivable that equipnent from one
vendor may not be properly tested against, or in conbination wth,

equi pmenany (ogn feomotfreene verfdune Bod/audeorof chianed Mpathdine!)j Rnérsbaces. THe 0071
There is therefore a need in the.art. for. techniques to test the

por f or EMRETIA QORI 6ot e ieis s6pis B PipdcioNA oy SpEraiie chmoey

11008] $HeRAGNS: §fidelQet @@ﬂ%&ﬁ?ﬂ&ér@,ﬂrﬂ%ﬁfﬁ@%&éﬁé td st Eatous Q%pects of a

performance of termnals and access points in CDVA systens. framewor k

of pr ot oewtrsgeacmitior EERJAdssystem. provi ded to support performance testing of
i.nterface

term na nd this fr wor k ensur es compatibility. . an
rbodt mbHI06T  hVPTeRNEmEl e AP B e HOr JADoPCE SABT IRl PEH diliFgtbcol
(FTAP) gkt n - Reye | ot

br ot kol A e L e R AR SR R R e

t est i ngveddoa rRay wat d¢ Tprapérc tesGrbagebstand i hembohdtoat weh, efwpgienty froand

reportin f variqus sta istics.tlhat gac)té be used to determ ne
per f or nBRRIET VEALergEaYss RPINCOMPATRIE INFa%E st i ng of a Reverse Traffic

Channel 11697l t Nehep@ld BElfRR OfiecaSnAft ahedr Mchhiqiks & test W?&foﬁ%ﬁﬁ@ Sues

are provided to performvarious tests on different types of channels
(e.g., tarmirfaiscandhraeese pointsindedMAasyswmsi | i ary or over head channel s). These
techni ques support tests of bursty data transm ssions. Techni ques for
collecting, logging, and reporting various statistics are also provided,
and the collected statistics may. sigayee{ster be used to derive various
performance netrics such as throughput, packet error rate (PER), and so
on. 11D0088] Techwpeeiseel dhe invansioprprovidedtechniquesmde t testp des ipstfemaance j of t he

2" 00 S A Ll 0B R TR B RSRBRS e

the vari i'cal” infornatli ern

when i ngiovidet @6l juppdbetierfofitifceaéting o e itd, dad tHi® frafmewetk Ent@res Gitbifm@s of
certain auxiliary channels (e.g., so that the error_rate of the channels

may be eREpRAUbIlHEJ )N apgmbndimeartp thet Garneork mssnrisen e & osvandhEest \PPHERUOR ar e

descri b?l%t&%l (If-"f'ﬁ\f’i]%r g?ﬁr?é l‘or@zg}cf)%anﬁel‘; Ud g&%@erse Test Application Protocol
(RTAP) for testing reverse channels. The FTAP supports the testing of a Forward Traffic
Channel and the collection, logging, and reporting of various statistics that may be used to
determine performance, and the RTAP supports the testing of a Reverse Traffic Channel
and the collection of associated statistics.
[1009] Techniques are provided to perform various tests on different types of channels
(e.g., traffic channels as well as auxiliary or overhead channels). These techniques support
tests of bursty data transmissions. Techniques for collecting, logging, and reporting
various statistics are also provided, and the collected statistics may thereafter be used to
denive various performance metrics such as throughput, packet error rate (PER), and so on.
[1010] Techniques are also provided to support “persistence” in the testing (i.e,
continued testing over connection and disconnection, with the variables used to store
statistical information being reset only when instructed). Techmques are also provided to
force the settings of certain auxiliary channels (e.g., so that the error rate of the channels
may be determined). Various aspects and embodiments of the invention are described in

further detail below.



WO 63/ 051076 3 110111 The techni ques described herei r8 dapel@06sed for
vari ous '210}0' ications, such as the m ninmum perfornmance testing of

t er mi nat¥ 3i‘f"éf”éystematlc manner (e.g., in a factory or |aboratory

envi ronnment) and the neasurenent of the forward and/or reverse link
performance (e.g., in a field environgent). These techniques nmay be used
for various CDVA and w rel ess data conmuni cati on systens, such as
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invention, as described in further detail eI ow. BRI
DRAW NGabdra®i lenVirenmhent) uarels ,theyaneaserementl ofd vtentfaryesd ofind/tre reveesee hink

invention_.will beconme ar ent f m t he detail ed description set
forth HEFGHRAREr CttaiBra 151G SR IAUAT0N FHEF (EHEIGYES PR GE Y5HO PR BHIOUS ke

refer eftgl?r\éf?&%%&%ﬁél s §/Rtdo gr%fmﬁﬂ&{ti%ﬁp%gfséhﬁ%é{cﬁ b QUENROH0, AR5, AR W N:

[ 10141 Is a agram a wrel ata comnmuni cat’on system
[ 1015) ¢DEBA. 2A and 2B are bl ock di agr ans of an enbodi mrent of an access

poi nt an a term.nal ctively, bIe of 1nplenentin ri ous
aspectj gh’d n@éﬂl‘mﬁ’i‘k‘g“ﬁ‘qg TOVWG%HFF S: APRITAYS (9.8, tegmi qaf‘“ i %8fr5&m of
a transggigs aﬁ&%aﬁg%zﬁ% fney w%&s%ﬁéﬁ e‘i'r?éoﬁxﬁ]Ehts CHTBRANRS of10171
FIG 4's a diagram of an enboli ment of an overal process for testing a
For war ¢hd mekhtian, @hdesebgd inifdttBdr detad) befow.s a fl ow d| agram of a specific

enbodi nent of an FTAP Test Paranmeter Configuration process; 110191 FI G
6 is a diagramof an enbodi nent of a process for retrieving statistical -

information from the gREAER DESCRIPFATON OFTHE DRAWEHNEY am of an
enbodi mrent of an overall process for testing a Reverse Traffic Channel;

and 11d2013}FI GThe faatures, hiatre, dind gl vantages of the@resentinaeitin withhecome aPr&TAP
Test P%rp%aq%%{e fromqgfr:] ]:i’algll'eda Elf':s%ﬁp R&m S¢t Yorth gel‘tj)\lajvn\gheznogﬁen in conjunction with the

drawings in which like reference characters identify correspondingly throughout and
wherein:

[1614] FIG. 1 1s a diagram of a wireless data communication system;

[1015]  FIGS. 2A and 2B are block diagrams of an embodiment of an access point and
a terminal, respectively, capable of implementing various aspects and embodiments of the
invention;

[1016) FIG. 3 is a diagram of a transmission scheme used for high rate packet data in
cdma2000;

{1017] FIG. 4 is a diagram of an embodiment of an overall process for testing a
Forward Traffic Channel;

[1018]  FIG. 5 is a flow diagram of a specific embodiment of an FTAP Test Parameter
Configuration process;

[1019] FIG. 6 is a diagram of an embodiment of a process for retrieving statistical
information from the terminal;

(1020} FIG. 7 is a diagram of an embodiment of an overall process for testing a
Reverse Traffic Channel; and

{1021}  FIG. 8 is a flow diagram of a specific embodiment of an RTAP Test Parameter

Configuration process.



DETAI LED DESCRI PTI ON 11022] FIG | is a diagram of a8Juant@f§dedat a

comuni cati on system 100 wherei n various aspects and enbodi nents of the
invention may be inplenmented. System 100 provi des comruni cation for a
nunber of cells 102, with each cell being serviced by a corresponding
access point 104. An access point may also be referred to as a base
station, a base-station transceiver system (BTS), or a Node B. Various
termnals 106 are di spersed tDETAGOEDIDESEREYEIGEM™ A terminal may al so be
referred to as an access termnal, a renote termnal, a nobile station,

or user equi pnent (UE). [10231 In an enbodi nent, each term nal 106 may
commurii®®e wWth lokie dlag@asoin mirelespdata sompunicatemsaysiern 18R vehereim yatiguseaspects

t
e S TR 90 B0l RS, SHESROMI Db RIS B¢
f or warnmhmbendf dells €02, vddwfdch Rk} beiag etrsiced by b coumespbadihg acdesOpoihhEI4aa@s&ess point

point to the term rse link (i.e., uplink) refers to

and the.rev
t r ans f&s3hd GTWEB?HGBH% ap 8 Patesigtionga S?ﬁ@ -station d@n3ssI Vst sysmé Sk & P:ﬂhdeii Vgrious
ol i d thdnfiRal¥M) HE aRN ARPE QN ihﬁqu%ﬁ@ﬁtetﬁeé yHER! ASRRRInkI ﬁ1a9aatl§6 ﬁ@?ef@r‘r&p{cy as an access

"data") transmi ssion froman access point to a terim nal broken |1 ne
wi t h aermsnal pareimot anissl, & necbile btatiom onusealequipmentgd@dH)vi ng p| I ot and ot her

Si gnal ing but no user-specific dat a transm ssion fromthe access point.
g?% IG 1 ccess point, 436rtransm ts.data to termnal 8&3 oni1
the f d 1 e empodiwenty saqlh; terminaly 46 MY, pem@igisate Wih ©8F AFFRSE PibL04 on the

acces 3‘0@‘%8‘%1@Q%ytgﬁ@éﬁ%ﬁl&tdﬁ{dqnﬁ)pc&ﬁhﬁﬂl% wl—t‘ﬂ%e oRRfhré QCc@f,b po-m? on the reverse
reverse commini cation is not 'shown in FIG for sinplicity. 25

Syst edink@bpmyigm whetheyrsdot theévmcml is inrseft bandudf. éF herivmyasd hnldétreds:losvmb Jarsfers
Cam 290 danshi¥s B3 it SV eedD ot 16" e 1054, SRV LARTAr 5 FE AR s o

I"NcCorpor a rencé ® SOme” ewer ner a
Syst engnfmisgon fr@dﬂﬂﬁm&u&ymmaﬁacew]ﬁnmapabl e of transmtti ng data in
bursts and at variable data rates (e.g., as supported by the
communi cation link). The testing techniques described herein may be able
to norl&02f eclni TRy l.chaphid tisei with R earesymnsdicates B tsel-spericodata (e genply, "data")

syste q%BirLljs V\ﬁt? }‘roﬁ % ac%'g&s uﬂ t? Ia(?% ﬁgl QAR flm@ %EHTBPQHI}F md;&ges%ﬁéi fFeSterminal

poi nt ch'is cap orting various aspect
enbodnmt:mrcgf pitdiand mv}entsngnal.mg:mt rﬁx mei'-smciﬂp, daftd Gans%ﬂssﬂdimfmrrt the access pomt As

proces he access.point for the conmunic n with, one term nal

e haheBim IS Fomeses i e ranepsis i & EgnIGh | Do Hir oaverdd ik agtass paint
buf f ery(2{ ZafdnSitd a8y iodefn h el ]@6BUACEE§§|])%WWO‘(MSW3%£H’M3 MEM:%]Q%& atd %o on. The
sel ects 8 June 2006 WO 03/ 051076 5 and provides the traffic data to a TX

dat a pewesssmircopm@inigatian dpmt hdwyini FGafaseimpldicitrode, and provi des both
traffic and the test data when operating in a test node. TX data

[1025) System 100 may be designed to support one or more CDMA standards such as cdma2000,
1S-95, W-CDMA, and others. These CDMA standards are known in the art and incorporated herein by
reference. Some newer generation CDMA systems (e.g., cdma2000 systems) are capable of transmitting
data in bursts and at variable data rates (e.g., as supported by the communication link). The testing
techniques described herein may be able to more effectively characterize the communication link for

these systems.

[1026]  FIG. 2A is a block diagram of an embodiment of access point 104, which is capable of
supporting various aspects and embodiments of the invention. For simplicity, FIG. 2A shows the
processing at the access point for the communication with one terminal. On the forward from a transmit
(TX) data source 210 and test data from a buffer 212 are provided to a multiplexer (MUX) 214.
Multiplexer 214 selects



processor 216 receives and processes (e.g., formats, 8iJune2886es, and
codes) the received data, which is then further processed (e.g., covered
and spr 84AYIBYOY nodul ator (MOD) 218. The processing (e.g., coding,

i nterl eaving, covering, and so on) nay be different for each type of
channel . The nodul ated data is then provided to an RF TX unit 222 and
conditioned (e.g., converted to one OP nore anal og signals, anplified,
filtered, and quadrature nodul at ed) to generate a forward |ink signal,

whi ch i 319 prevides the wilR data teadiPedar PrasEsp 216 mihen oRgraHNE treammal mde
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sanpl es. A _denodul ator (DEMOD) 258 receives and processes (e
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recovered synbols, checks the received packets, and PFOVIdeS decoded
traf fi cCQmitols thgioxerall tesbmigisigaling Biesgsy thatarg seax viemultiplener 254 and decoded
test dajgy ‘rg a FeNHRAk & 10dd Qﬁﬁ&ofﬁﬂ%&[b%in?ém %?ch" 1H£1r1<?i63“}h Qa' |
test vi nal i ng nessages t are sent via 84.
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thefor dlln testln fromcontroller 270, k. data (descri bed
bel ow) enaliam dhe a5o8st nointys Feseiyed rbarrantaégeprﬁagf Tevied Jliodeh p HRIKSom a

buffer 280 an@gﬂnaﬁdeﬁftf) iy R@%é’e&é&ﬁﬁ@ﬁxIGBJeé‘e@&L!In?tezS%Q%ndltBﬂ?E‘é‘ | figer@n the

operati ng nod termnal 106 and the particular test(s) bern
per f or rmdphﬁml, tmpdnemert%alnqo digriizhs} thmeeq@mdengnab rapid npriov sles chmplesi 0As
types o 286. The, provi ded data is
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recovered symbols, checks the received packets, and provides decoded traffic data (via a

demultiplexer 262) to a RX data sink 264 and decoded test data to a controller 270. The

controller 270 controls the overall test via signaling messages that are sent via a
multiplexer (MUX) 284.

[1028] On the reverse link, multiplexer 284 receives statistical data of the forward link
testing from controller 270, loop back data (described below) from a buffer 278, test data
for testing the reverse link from a buffer 280, and traffic data from a TX data source 282.
Depending on the operating mode of terminal 106 and the particular test(s) being
performed, muitiplexer 284 provides the proper combination of various types of data to a
TX data processor 286. The provided data is then processed (e.g., formatted, interleaved,
and coded) by TX data processor 286, further processed (e.g., covered and spread) by a
modulator (MOD) 288, and conditioned (e.g., converted to an analog signal, amplified,
filtered, and quadrature modulated) by an RF TX unit 290 to generate a reverse link signal,



access points 104. (10291 Referring back to FIG 2A _the reverse |ink
signal is received by antenna 226, routed through o&ﬂp&@ezo%4, and
provided to an RF receiver unit 228. The reverse link signal is

condi ti wet3/8¢®. , downconverted, filtered, and anplified) by RF receiver
unit 228, and further processed by a denodul ator 232 and an RX data
processor 234 in a conplenentary manper to that perforned by nodul ator
288 and TX data processor 286, respectively, to recover the transmtted
data. The reverse link traffic data is provided via a denultiplexer 236
to a Rxwiihatsdhenkopad thrangh dupdexer 264 and transmitted yiatatsana 238 to es¢ odaioee i S
provided to a.co b ol ler 220 for evaluation. (10301 Aspects of the
inventi%%eﬁsr%wptag %’echni gues to test the perfornmance of termnals and

access p@29ls iRefGRMB baviS IEREG. 1A, @B ré&PRAink fghd 34TRWEHE Oy MiQIngeks and
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another aspect, techniques are provided to support “persistence” in the testing (i.e.,
continued testing over connection and disconnection, with the variables used to store
statistical information being reset only when instructed). In yet another aspect, techniques
are provided to force the settings of certain auxiliary channels (e.g., so that the error rate of
the channels may be determined). Various aspects and embodiments of the invention are
described in further detail below. For clanty, vanous aspects of the invention are
specifically described for cdma2000 High Rate Packet Data Air Interface (or simply,
cdma2000 HAI).

[1031) FIG. 3 1s a diagram of a forward link transmission scheme used for high rate
packet data in cdma2000. Each access point transmits packet data to the terminals that
have elected to receive data from the access point, based on signal strength, one at a time,
in a time-division multiplexed manner. An access point transmits packet data to a terminal
at or near the peak transmit power level, if at all. Whenever a terminal desires a- data

transmission, it sends a packet data request in the form of a Data Rate Control (DRC)



7 message to a sel ected access point. The ternminal mBabume200be signal
quality of the forward link signals (e.g., the pilots) received froma
number MYOHBBYY points, determ nes the access point having the best
received signal quality (i.e., the selected access point), identifies
t he highest data rate supported by the, best received link, and sends a
DRC value indicative of the identified data rate. The DRC value is
transmtted on a DRC Channel and gjrected to the selected access point
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Rate Packet Data Air Interface  Specification,” hereinafter referred to
as the PRIAtpIhGAsIRcted ACHESS RAURL T SCBENE SFdPH Sehedules ¢ate Hapsmisgion e thte

t echni : i ' t ' :

channel STt O POARE BT ChahRel (et (iR so BBl B Fay aks o
Channel intd hecoDRCvaridua favedrs stdheasAGK DG vakik redeimvedRdate 1is the Tquehé,iaad Gbannel |
and possi bly others. The Farward Traffjc Channel .is used for data
transni Basegipriin fafuset Q&f@gg‘%ﬂm ragsTpisEon.L18F iarrinal seida %HEW@\?%‘F%
Traf f | C(ABRBNGH heedifR hckRbwiiakRehis IATRSY G ohTAOK! DRl 1 B seléded N

access point. Th C Channel Ts used to send Information regarding the
maxi munaccesst poin  Petails off thehighhrateFpackat datT tmh$hissiCh anmmhe farminta2@0RAGK

e PR BP0 BRPhER ST A o SR R Bl 021
appl i cagpifFeatiofMehebdifidTter RPfetredltb QR thé HAYEDSQfihdrif Jarfef ink Srptata Rerkid 1%
systematic manner (e.g., in a factory or |aboratory environnent). The

m ni muneferenasr mance for terminals in cdma2000 HAl is described in

TI A El A/LLL.S5866,~entitled ".The,Recomrended M ni pum Performance. .St andards
f or cdﬁ@?ga H g ‘E%fnéquﬁagﬁsecpbfgﬁgr%fnﬁ# g’ﬁl",s“"ch %ﬁs&‘ﬁg’oﬁf gﬁ’ﬁﬁﬁ{ f)léalnf'glrs’rrance
for accpes cauPICH HAIJaR&e Gr6ntld 1htAE! he | ForBad Teaffict Chshnelhéie DRC
Reconmmended M ni mum Performance Standards for cdm2000 Hi gh Rate Packet

Dat a ActBanchethgofcK: Chamnelothe Reyverse dreafficnEhanmsh aanddpessidy pthgys.  The

ot 85,08 U, ERBLT 91 80 ' I, DRRMASIE T e SEELE. Bl 1 v

such astetthimalighduhe RecerpaTiaffic Ohamtel iatied(BERta transmission from the terminal
to the access point. The DRC Channel is used to send information regarding the maximum
rate to be used for the Forward Traffic Channel, and the ACK Channel is used to send
acknowledgment bits for received packets.
[1033] The techniques described herein may also be used for various applications.
One such application is the testing of terminals in a systematic manner (e.g., in a factory or
laboratory environment). The minimum performance for terminals in cdma2000 HAI is
described n TIA/EIA/IS-866, entitled “The Recommended Minimum Performance
Standards for cdma2000 High Rate Packet Data Terminal,” and the minimum performance
for access points is described in TIA/EIA/IS-864, entitled “The Recommended Minimum
Performance Standards for cdma2000 High Rate Packet Data Access Network,” both of
which are incorporated herein by reference. Another application is the measurement of

certain key forward and/or reverse link performance metrics (e.g., in a field environment)

such as throughput and packet error rate {(PER).



8 June 2006 WD 03/0: 1076 8 110341 In an aspect, a framework is provided
to enable testing of various elenents of a CDVA systseh"(l% 906 t he
cdma2000 HAI system). The framework, which is referred to herein as the
"Test ApPPiATHHN Protocol " (TAP), conprises a Forward Test Application
Protocol (FTAP) for testing forward channels and a Reverse Test
Application Protocol (RTAP) for testigig reverse channels. 110351 In an
enbodi ment, the FTAP (1) provides procedures and nessages to control the
Forward T af fic. Channel and to %onfl‘gure reverse channel s associated with

the Ford¥ Trlran asPesiehfamewed) s LT WsTehle teung AN PRRSAgMents of a
transm sghim %ﬁg raﬁe LARP000 AT eﬁﬁ&@ S ﬁe%n?é%vérleewﬁgpvengfeﬁ@&

Reverse Traffic respectively, he purpose testin
For war d hireni is d\eCﬁEaShAIpphamnin (Riyatopob’v(’r@d?s) porapeskdracBotmard metteepphcah@g,

and repqrt certain.statistics as o ser he te m nal .. Fewer,

addi t | oﬂ’é‘i’toc‘ﬁr{ﬁ&g’) flaT fesEperiereahs i“P} % ﬁaée"ﬁr%‘ osb ARPYSEIeRrotaEo! he
FTAP, a ﬂTp\I_‘p rtéstﬂ‘%tr IRsetdhgngope of the invention. 110361 In an

enbodi ment 1) provides procedures and nessages to control and

confi gur[eOZ{Sthe Havmsebd&mbﬂu, thedribAR €l ) prandieg @)ocxpmes b mestagegnamnabl on
of test ets the Reverse Traffic Channel for testing that
channel . }Pq:?( aﬁfi’l?’ft"‘? ﬁ?mgaﬁuj/ 40 CORPBRES EHEEa pl5 1 3saQcinteq ‘g‘lﬂé dh%e
support ‘T"@r\p%dtf]%ffﬁ-réﬁ)anr@pcm Bhificd 0k lBh&talibe aﬁﬁ%ﬁsrﬁfssmﬁhﬁ tbI\ARALL

[ 1037) The TAP generates and forwards test packets to the streamla er in
t he trabseh packgtsr st ionnthe dfmiwrek end Revearsd ]Ena&'axe&;ememgtzsmaweéy sfof tioam t he

stream | ayer t he rec ive he .t ransm.ssi on it of he FTAP
5" an Ao ok sttt i Fhivard drafi CRBnel ane OEPRN AR Aestinds 8

packet . Idd)@nkt TeporkRertdi AR tRACHK 8 oBieraRl &' ﬁ‘ne%ﬁﬁ‘mgﬁt sewtmadditidtall Mbr
Iayers negoti ated during session configuration. Each FTAP or RTAP packet

i ncMiférsenticapatiilitiest mey pisp &g suppariaddatdthe ITSB) amirbisAy aptham therrape efich
uses Si ghnall l_? Jressages for controlling and configuring the term nal and
t he access Work for conducti ng tests on the Forward and Reverse

Traffic m}nmnel I$1. an Bisbodinddht xhe REBAP( 10 peoiilies Siogéthurésnghd AmRbsagéit fooddntrol
described. in_ the aforementi oned HAl Documnent }éo send nessages. 110391

The TAPnd configuss tedteverse laatbic (chapagly anch(Z) sarcilies B generainn sldegpaekets
s iRl LGSR Ryl P LA, PURBISRER BREP
r ecei vediffyerthapdbiidsansy also B ABpiasedthotie RTAP, and this is within the scope of
the invention.
[1037} The TAP generates and forwards test packets to the stream layer in the transmit
direction, and receives and processes test packets from the stream layer in the receive
direction. The transmission unit of the FTAP is an FTAP packet, and the transmission unit
of the RTAP is an RTAP packet. The FTAP and RTAP packet sizes are each determined
by lower layers negotiated during session configuration. Each FTAP or RTAP packet 1s
included in the stream layer payload.
[1038) The FTAP and RTAP each uses signaling messages for controlling and
configuring the terminal and the access network for conducting tests on the Forward and
Reverse Traffic Channels. The FTAP and RTAP use the Signaling Application described
in the aforementioned HAI Docuhent to send messages.
{1039] The TAP is registered to receive certain indications from the other layers,
which are used to close a test session or change the state of the terminal under test. In an

embodiment, the following indications are received by the FTAP and/or RTAP (as shown

within the bracket to the right of the indication):



within the bracket to the right of the indication): 3Jume20@p6 WO

1 13/051076 9 ConnectedSt ate. ConnectionCl osed [received by the FTAP and

RTAP] , WORS{tH¢pdat e. | dl eHO [recei ved by the FTAP],

Rout eUpdot e. Connecti onLast [received by the FTAP and RTAP], and

| dl eSt at e. Connecti onOpened [received By the FTAP and RTAP]. The TAP al so

returns the follow ng indication to the higher signaling | ayers:

LoopbackSvnclLost {fr%tur ed b?{e’gje FTAP], and RTAPSyncLost [returned by

the RTAP].* FoPucidtiat Copsriient/ossd mcstvse Sy thelrBAP nd RIAPIThe FTAP

provi des QrOﬁ&ﬂ?&?ﬂﬁatéﬂﬁeﬁéﬁ?%ﬁ%d%zﬁﬁeIE"PAﬁﬁnf'gure’ control, and perform
e F S,

various tests on orward chann I'nct'uding the Forward Traffic
Channel .  +ThRoREDSRA COndcbnLEE [feATd By heF THOMRERTARY Qinlihe f ol | owi ng

categories: FTAP Test Paraneter Configuration - includes procedures and
nmessages to &iadtate ConfernpnOpenecddokivgdibptheonBAREnd RT AR mi nal and access
network; FTAP Test Packet Transm ssion and Reception - includes

pr oceduy.e r enerat i FTAP. Test. ckets .at the.access network for
trans mu];réeisj(.)‘étp 6’}150??{8"]5%%? %glro&' 1he gﬂqa@ogﬁaﬁﬁérg’heéﬁgnzﬁmg IBY®Eessi ng recei ved
packets ab t NSy heEds\m@os: [rEthARA AR Brak) Bagket Transm ssion and
Reception - includes procedures for sending and receiving FTAP Loop Back
packets om tREIR®weise[rEhmidd by BadTrel], ACK Channel Transni ssion -

i ncl udes procedures for sending configured (fixed- val ued) ACK Channel
bits on the ACK Channel; DRC Channel Transm ssion - includes procedures
for sendi ng confi gur edgd w2480 est A HEPrABEEIYFTUFHYNY a fixed DRC cover
on the DRC channel; an ‘Un—T}nd Retrieval -

i ncl uddd04iloc edbe &5 Adhgravidss qyesediies and ahéssagasnised tatcbsfigws, antroheand

termnal and f trieving themby th twork. T d
B Ut RO R L L R R SR e o e
and/ or Thd fr6éQitesIHORE FTAFEMAN Be FRUPED R0 IRYoBbWghAtdgbA¥d. ded for the
FTAP, and this is wthin the scope of the invention. [1041] The FTAP

supports the testing of different types of forward channels. The
particul a* Jdhbhhdes i’tﬂml‘b@ﬂt onfzguratinn Hiscludes piodedrés/arslanessaged to gendral he
sel ected ch he .t est oncurrently. |In an enbodi nent, the FTAP
supports t eglﬁn% ?ealr @"ﬁg“%‘?&%?@ge fediad) hsd’ Elcc)éss netwm[?g
o FTAP Test Packet Transmission and Reception - includes procedures for

generating FTAP Test packets at the access network for transmission on the
Forward Traffic Channel, and for processing received packets at the terminal;

» FTAP Loop Back Packet Transmission and Reception - inciudes procedures for
sending and receiving FTAP Loop Back packets on the Reverse Traffic Channel;

e ACK Channel Transmission - includes procedures for sending configured {fixed-
valued) ACK Channel bits on the ACK Channel,

¢ DRC Channel Transmission - includes procedures for sending configured (fixed)
DRC values and/or using a fixed DRC cover on the DRC channel; and

e FTAP Statistics Collection and Retrieval - includes procedures and messages for

collecting statistics at the terminal and for retrieving them by the access network.

The procedures and messages are described in further detail below. Fewer, additional,
and/or different procedures and messages may also be provided for the FTAP, and this is
within the scope of the invention.

[1041]  The FTAP supports the testing of different types of forward channels. The
particular channels to be tested may be individually selected, and the selected channels

may be tested concurrently. In an embodiment, the FTAP supports testing of the Forward



8 June 2006 WO 03/05 1)3/1)51076 10 Traffic Channel, & funpl0ém Access
Control (MAC) channels, the DRC Channel, and the ACK Channel. Table t

i sts var®pueSIfhivdes supported by the FTAP. Fewer, additional, and/or
different nodes nmay al so be supported, and this is within the scope of
the invention. Table |I MdeDescri ptio?0 Loop Back Modeenabl ed to send FTAP
Loop Back packets on the Reverse Traffic Channel ACK Channel Bit enabl ed
to send fl@xﬁg‘ﬂ Lu‘1 ACK Channel bits on the ACK Fi xed MbodeChannel DRC

Fi xed MYHE thedVedipi ArseeePniRiMARsbanngls, thvaR Oibaiieh antthe HRC (Bannek

Fi xed Mpabeenhds ﬁﬂ:oh@mb&@sﬁﬁp&@éﬁ Whémmﬁﬁep%&tmal%mﬂﬁ%k mbdd e all-(be

FTAP Slr.:g ortsi rﬁ | ection of certain statistics by the access network
whi ch upReripd apd Pl igwithin fhe seopg afrthoig¥ensien-f or mance metrics such as, for
exanple, Forward Link throughput, Traffic Channel packet error rate,
Control Channel packet error rate, sector capacity (throughput), and so
on. Table 2 lists the statistics thaﬁblﬁdy be collected and nai ntai ned by
the access network (e.g., for each sector) when the Loop Back node is

enabl ed{ Tabl erqo&’@r arret enDescription FTAP'@@CPEE,Sgntthe nunber of RTAP
Test pac kets—sent Uy t+he eSS S—HetY el

FTAPTes{ PreRBeek Modgunber |enattqinm sead £ TAECIeapsBackaackets op yhetReyerser nijnal
on the Forward Traffic ChadmafficFOhaRMACPkt Recdt he nunber of Forvvard

Physi cal bR s cot %ﬁ B Bk ALK SR Pt B dTh,
nunber F”ﬁf’é %op_Back sent by the termnal over the Reverse

Traf fi c| SranpRled MARLBPK! Regstiibied il ke DRIT ARLCRPINBERC PRSIRI S

recel Ve ha (W W WaVal Aol Royvior oo Lhanno
C e u\.:UT,\JO II\,I.‘ LAAA r\ UV\,I I. IIC T\ VeT OU II ul I I \., NATAUTTTTCO

DRC Cover Fixed Mode | enabled to use fixed Walsh cover on the DRC Channel

-

[1042] The FTAP supports the collection of certain statistics by the access network,
which may be used to determine various performance metrics such as, for example,
Forward Link throughput, Traffic Channel packet error rate, Control Channel packet error
rate, sector capacity (throughput), and so on. Table 2 lists the statistics that may be
collected and maintained by the access network (e.g., for each sector) when the Loop Back

mode is enabled.

Table 2

Parameter Description

FTAPTestPktSent the number of FTAP Test packets sent by the access network
on the Forward Traffic Channel

FTAPTestPkiRecd the number of FTAP Test packets received by the terminal on
the Forward Traffic Channel

FTAPMACPktRecd | the number of Forward Traffic Channel MAC layer packets
received by the terminal in the Physical Layer packets
containing FTAP Test packets

FTAPLBPktSent the number of FTAP Loop Back packets sent by the terminal
over the Reverse Traffic Channel

FTAPLBPktRecd the number of FTAP Loop Back packets received by the access
' network over the Reverse Traffic Channel

FTAPTestTime the FTAP test duration (in frames)

FTAPPhysPktSlots the number of slots over which Physical Layer packets
containing FTAP Test packets were received by the terminal




FTAPTest Ti methe FTAP test duration (in frames) FTAPPRybmKke 2086sthe nunber
of slots over which Physical Layer packets containing FTAP Test packets
were red¥ MH¥YHY the terninal 8 June 2006 W03/ 051076 11 110431 The FTAP
supports the collection of certain statistics by the termnal. These
statistics may be retrieved by the acggss network. Table 3 lists the
statistics that nmay be collected and maintained by the termnal. Table 3
Par anet er Descri pti on | dl eASPChanget he nunber of changes in the active set
pilot inthe Idle State IdleTinmethe elapsed tinme (in slots) in the Idle
State sijp@)t herisd BTAP Glippdred thstdofcte éﬁ@érﬂaﬁns&@&i%@ ?%%&?ﬂﬁﬁ@emﬁse
nunber of changes in the serving sector in the Connecfed State

Connect étﬂlﬁlﬂ@tm%}’ b¢ egbiesddttiynthe (aceess Inotvedrki T ablee3 Gstaribe stetistss ahae nsiynime t he
start of ﬁ StICS tcol I ﬁ)c |0{1 Fi rftSyncCCPktthe nunber of first CC MAC
Layer pﬁg IR ?‘\4"&%8%8 3&‘%38 es successfully received by the

term nal CCTinethe el apsed tine (in Control Channel cycles) since the
start of statistics collection 11044%4blers cdna2000 HAI, a pilot for each
sector is characterized by a specific PN offset and a CDVA Channel, and
an acti Ve S€f pilat (ASKH) 1S the pifolt TToQ (g _SECtor  WiosSE contTgl
Channel |the PRIAWSIEH isicurrently nmonitori RESTMEPRe the terninal isin

the | dliadishgPChasde MONI| LY kb oFRAAIERS irihaaRRle def Bmthh%éﬁievstﬂe sgctor.

ASDA oL
The | dl gASPERaRge—+S et—to—coHeet—Sstat+stes—For—the—rate nge

of the dddieVanset pil ot | thaelapsed tinf (insistsn rObPkdle iState sinee the st dfect
statistijcs for the nunbwstamtlc{s@olmﬁxdnayer packets I n synchronous .
capsul eg g T ; 07 rim nal
isin a ¥ -Stat ; s. A
servingisector is the s¢ éﬂ‘ﬁ? to V\/mch the DRC nessage is sent (or_pqginted

at). nmessa t he
SR covd RIS 0% e OF 610 o8y GBRSacd 081 TR IR

cover cl ector
cover B |(Fust3ynsCE@Rkt equalthd munier of fienn GG MAC Layer packets in synchronous
capsules successfully received by the terminal

CCTime the elapsed time (in Control Channel cycles) since the start of
statistics collection

{1044] In cdma2000 HAI, a pilot for each sector is charactenzed by a specific PN
offset and a CDMA Channel, and an active set pilot (ASP) is the pilot from the sector
whose Control Channel the terminal is currently monitoring. While the terminal is in the
Idle State, it monitors the Control Channel from the serving sector. The IdleASPChange is
used to collect statistics for the rate of change of the active set pilot, and the
FirstSyncCCPkt is used to collect statistics for the number of CC MAC Layer packets in
synchronous capsules successfully received by the terminal.

[1045] While the terminal is in a Connected State, it may receive packets from serving
sectors. A serving sector is the sector to which the DRC message is sent (or pointed at).
When the DRC message is re-pointed from one sector to another, the DRC cover
transitions through a NULL cover. For example, if the DRC cover changes from sector
cover A, through the NULL cover, and to sector cover B (with A not equal to B), then it is
counted as one serving sector change. And if the DRC cover changes from sector cover A,
through the NULL cover, and back to sector cover A, then it is counted as zero serving
sector change. The ConnectedSSChange is used to collect statistics for the rate of change

of the serving sector.



counted as one serving sector change. And if the DRC8cBing 288@nges from
sector cover A, through the NULL cover, and back to sector cover A then
it is coupbgdsia® zero serving sector change. The Connect edSSChange is
used to collect statistics for the rate of change of the serving sector.
8 June 2006 WO 03/051076 12 (10461 Th$ I dl e and Connected States are
termnal operating states in an Air LT 4k Managenent Protocol descri bed
in the aforenenti oned HAI Docunent. [1047( FIG 4 is a diagram of an
overal | {P#6¢ essThodle andtCerniepigd tiatesarentermiinhi apéiating Greaesnml an iAir Link

d i th i ment, .of. the i ti 400 b d
o ot i by M GRS i s e RNt A LOOSFER ctanpl & T or v d
| ink userod7pr oUW is 2 FREMAE B 36 bkl prbRENgho Wkﬁtngﬁ%%r@%enamm rol

Channel packet error rate, forward link sector throughput, and so on.
110481 Kihanhel) inaccardancacodsan erababmkniseithe uyentian riitectss 900 waytbeaisedtoni nal
in the

ormal manner, .if there .is np current connection between them at
Step 4155 eTREe BRAECS P EREIPeUiF bR ARel DO T, RRYA L bRt PraughRd
descr i bedn ftdthgrRiICHRRAHat BNt oHle, PRAUOEChannel PRKECERSSaReioMA (HdReN
sends an FTAPPar anet er Assi gnnment nessage to the termnal to configure

FTAP, atedorcthronghputTang socwnfi guration of the terminal for FTAP testing is
describ | o n N an_enbodi t, the Loop Bagk node is enabl ed as

the der SHBT iy, b lfesS BPRARE: e oendllny i FREELE B A5 hen
r espondgnanfied IRhée GERS curi@it Woireckbit Betf@ed thelfabases 81 CoTRé &@eﬂﬁﬁﬁ@ﬁ? to
indicate that it is ready for the configured tests, at SEF'Z&M& 110491

The accéerscdmaZipd klAdmaay e perfnamed e deseribed inethe dprgmemtionyed Dpeumant.s and
FTAP Lo Back ck Lch a ribed i.n fur I | at
T Lo, Sk B A R B i

st ati st kesfighwe (RTAR| dietépedi1dy Tie cati@stionnsl wer fenaidl dor FRAPt estignal My
be determ ned by the test configuration. [10501 After sufficien

stati st ﬂé@"ﬁﬁﬂ’/é’gb@’eﬁld@é‘l' pecmbedineet, hedeoop Brokuppde @%ﬁéleéeﬁdhﬁtgefapi’mp
Test pa*‘r‘ﬁ?ténﬂi’ﬂgl Ep@:llfgﬁﬁsf’@e: ﬂ@a&%g%hhg%gﬁ ﬁheﬁleﬂﬁgs‘go’ﬁd@co“&% RRYssbe

omtted, Tor exa € access n procee o perform sone

ot her t estwerbrwittuant FPRarameer Campless mestago il indigatasthat feissteady fori dee i t
collected fo c ute the packet error rate and the average throughput,
as descf? é&i"‘ffg‘le .a‘\?&Pi‘%Bs details for process 400 are described bel ow.

; r138|5 |1 (1:ati fodp g%&d&&tnet&m il BrhhafticteaftLExdingd PEAPITLD BadiREl and
FTAP Loop Back packets, which are described in further detail below, at step 418. Any
number of FTAP packets may be exchanged, and the statistics to be collected by the access
network and/or the terminal may be determined by the test configuration.

[1050] After sufficient statistics have been collected, the access network stops sending
FTAP Test packets and releases the connection, at step 420. Step 420 may be omitted, for
example, if the access network proceeds to perform some other tests or functions. The
access network may use the statistics it collected to compute the packet error rate and the
average throughput, as described below. Various details for process 400 are described
below. _

[1051] In an embodiment, the FTAP is activated by binding the test application to one
of three available streams. Protocol configuration can be initiated by the access pomt or

the terminal. In an embodiment, there can be only one instantiation of the FTAP at each

terminal.



of three available streams. Protocol configuration cadhJoaei2(6 ated by
the access point or the termnal. In an enbodinent, there can be only
one i nsvampisgtiomn of the FTAP at each termnal. 8 June 2006 WD 031151076
13 FTAP Test Parameter Configuration 110521 The access network or the
termnal may activate the FTAP to test _the forward channels. Upon
activation of the FTAP, the term nal é)%rform; an FTAP Configuration
Initialization procedure, which disables the flags for the Loop Back

node, t KT A Kest@PmameterBonfifuratiomnde, the DRC Fi xed node, and the DRC
110531 FI | ow d|a ram o cific

Co . f f
em\gg{n mmfsqé);m a hﬁ%ﬁ’“‘l’lfé‘f’”ﬁa‘?‘éhﬁ? a'“”(‘:éW’fv @ﬁﬁ atsi g Fﬂ% E)??S%fbe foppagtess
500 COV%mn%tsep@R&;Léxcmqu%@ m@FEA@ tﬁ’e teFRird]] EllS H@H@%n AL &%ﬂggﬁaﬁéﬁ

configuration e access network sénds an FTAPParanet er Assi gn
message Immaiuzautlnn | proiesdum, parich clidables vht Uagh oﬁor ahdrlanpaBidlomiddef itel ACKNd

f tribut for_.the FTAP nod
(1 ags g R g mate- 67 R axEd oge 2o haBRPavaiirirempdiut o r ecor ds
in the gge  FIAN8 126 TRISAIABIaNPH Ka becAR Emb&iment 6Cdn FTRP ﬁe@tslbzﬁ*aﬁl&epe

performed. 110541 Upon receiVving the FTAPParanet er Assi gnnment nessage from
t he acc&esfiguratiomprocesstb@0t ErordesnbOdevveoy steps 411e4 M 6CorfiliGg dr ol iontialize

Initializatio roce re described above step rm nal then
sets |t OF e BHCEGIAREBRC B §Fess RSk a8has bR PP fepiatEt Brethe
recei ved]eaﬁgﬁm,m@ﬁdeﬁ bgRrtklfr vhfuedf h MealsaétionlDidI@ 6Rd HRY MRRGANQuRY

i ncl ude a LoopBackMbde attribute, an ACKChBitFi xedMbde atfribute, a

DRCFi x e Vo eilemors atirjtiig iscords dorche & TROBede flRgsmamieincchby fepemeinal] 2086 The

Loopbac d cl t he FTAPPar ter nne
rressageg:l\?' 5’ Hgﬁl{'e{a%%g recordrgeaﬁﬁr&“’f%e ﬁ“an%cr%ests A%Dﬁﬁg’cﬁorgﬁ?&l& s on
t he Revekseo bipaifbimedChannel . The ACKChannel Bi t Fi xedl\/bde attribute is

included if the ACK Channel bits are to be transmtted by the term nal
in ever {18Hbt  ddeprareceiing dhe et TALPeramstardpsignmentt meesase afrefd. thenaccess

DRCFi Xeﬂé@%ﬂc g %feHBHIaF ér?or}n'gcthéjﬁ?&[l’ar r#f%‘@ezgﬁ\ﬁallﬁnf}ga{?& i d{ﬁxﬂgecf?ﬁ‘e b\Eribed

termnal is to be set Fo a partlc
DRCCoveaWovxeatl\ﬂmi:eSl%t’[thenmmaan theri setd itslETAPfmadepBagsi basédon hitndedesDRGngpver
is to be

recei vewcﬁ@ggdﬁé}“’: %F&gég‘egs?[&eig{)ii%&%dgn%ﬁ i %3?1?? reégfggdl f!{{-‘fgs;ggg?qﬁ nal
enabl eslﬁchﬁielaol%bpmsmﬂ@éjﬁﬁﬂlﬁa anSA CRERBI R MR ditfibBte, 2 DRCFixedMode
LoopBackPer si stence fi el
attribute, and/or a DRCCoverleedMode attribute.
[1055] The LoopbackMode attribute is included in the FTAPParameterAssignment
message if the terminal is required to transmit FTAP Loop Back packets on the Reverse
Traffic Channel. The ACKChannelBitFixedMode attribute is included if the ACK
Channel bits are to be transmitted by the terminal in every slot and are to be set at a
particular fixed value. The DRCFixedMode attnibute 1s included if the DRC transmitted
by the terminal is to be set to a particular fixed value. And the DRCCoverFixedMode
attribute is included if a particular fixed DRC cover is to be used by the terminal for DRC
transmission.
[1056} If the received message includes the LoopBackMode attribute, then the
terminal enables the Loop Back mode flag, stores the value in a LoopBackPersistence field
of the attribute, clears the Loop Back buffer, and sets an LBPktOverflowBit to zero. If the
received message inciudes the ACKChannelBitFixedMode attribute, then the terminal
enables the ACK Channel Bit Fixed mode flag and stores the value in an ACKChannelBit
field of the attribute. If the received message includes the DRCFixedMode attribute, then

the terminal enables the DRC Fixed mode flag and stores the value in a DRCValue field of



of the attribute, clears the hoop Back buffer, and s8ung,2006

LBPkt OverflowBit to zero. If the received nessage includes the
ACKChaneD B/ t0HP)edMode attribute, then the term nal enables the ACK
Channel Bit Fixed node flag and stores the value in an ACKChannel Bit
field of the attribute. If the receiveq nmessage includes the DRCFi xedMbde
attribute, then the term nal enables the DRC Fi xed node flag and stores
the value in_a DRCValue field of 8 June 2Q06 WD 03/05 1 11 7 6 14 the
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stores the value I1n a ver t he at bute. pon
conpl et iIDRCGhHver ield efshe atoifutgur at i ons speci fied by the

FTAPPar rAssi gnnent nessage_and within TFTAPCaonfig (e.g., two)
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term nabmmma&%??gf RAENOREsSRES, TR mﬁ%@ TiafdacRbAD HeldCR &84 for

Parameters Initia ition procedure, 'which sets to zero the
FTAPTestdentiSang the Bpe e uRattRectbindEARMAGPIYPeculessagd. APLBPkt Sent ,

FTAPLBP d, ETAPPhysPkt Sl o nd FTARTest Ti ne vari.abl es = naintal ned .
f or eacllihgsit_oryp%ﬂ r#’é’ﬂ‘% .}%f‘gﬁﬁ'éﬁ WEPAGES: TReysaRt oM ?&'5"?5‘& &% a
(14- bi t hece¥PhétdBHEperlnmE Gt TAP TRSL $iatidticd akd PRRANREAY PNESIiZutoR ProRluehe
FTAP Test packets. The FTAP Test Paraneter Configuration process then

t er m natdich [see50F ZEme ther FlAdTestBiSent, | FEARTARP d,]:l Mﬁ&i’ktRelcd,
! . F ; / -
Fece vor TAPKHPKSEy (EFRPLEP, Frdr¥ly BIRGRIT R EEAPIORIRAS yARRies

Connect nit@inkd Forbaciabdctat, b 6P 5T Thnaress mitwbiyRftheLidtdIRY zedd a\(14-Bilt)

indicates that a connection is term nated, then the term nal disables the
flags fyariahhe YWSe)CHiedn®l tragks thej seguenes quimber of e FIAR d esbpreketsn dThee

DRC Co ' -m Lsabl the L Back d
1555 55l CRpe b g o e Loop Back mode

flag if reviou n e value of the
LoopBacks9$i stHErcterrhinel @so$ itt FE APanpRafikdehgen adrimndtitdneofi the FHAP| tessing.

T SR e dieo s, 00y (ASSOLTable, & L sts e, ol o
enmbodi "RBLiseUpdate. ConnectionLost indication from the Connection layer, either of which
indicates that a connection is terminated, then the terminal di‘sables the flags for the ACK
Channel Bit Fixed mode, the DRC Fixed mode, and the DRC Cover Fixed mode. The
terminal further disables the Loop Back mode flag if it was previously enabled and if the
value of the LoopBackPersistence field of the LoopBackMode attribute in the last
FTAPParameterAssignment message was ‘00,
[1060] Table 4 lists the fields for the FTAPParameterAssignment message, in

accordance with a specific embodiment.

Tabie 4
Field Length Description
(bits})
MessagelD 8 set to “00° by the access network
TransactionID 8 set to one higher (modulo 256) than the TransactionID
field value of the last FTAPParameterAssignment
message sent to the terminal




Tabl e 4 Fiel dLengthDescription (bits) Messagel D8set 8cJum®2080 the access
networ k Transactionl D8set to one hi gher (nodul o 256) than the
Transactwons/briiel d val ue of the | ast FTAPParanet er Assi gnnent nessage
sent to the termnal 8 June 2006 WD 03/1)511)76 15 Attri buteRecord Zero
or nore occurrences of the follow ngcﬁéﬁord: Attribute Dependent the
attribute record for LoopbackMde annel Bi t Fi xedMbde, DRCFi xedMbde,
or DRCCoverFixedMde, a-sinple record is defined in__section 10.3 of the
HAI Document 110611 Table 5 lists the various fields for the attribute
records that may be i ErueEROTePCCyFmICESTRHba fol iﬁé’lfl@gﬁmr@}nrrent nmessage, in

accor danf gcl il i abl e 5
etk ﬁtt%h&p@cosrﬁc tHB é{jﬂ :Hﬁ'%rte rlé‘o‘?d f&ﬂ%ciﬁ %ﬁﬁ% ;n@/? ol tded in
t he FTAPPar anet er Assi ‘fe" b 9% ePludes |t hree
fields -] Length, Attdi bute | D} VA% Oé’ﬁr aﬁ‘? Bppitrepid igdefinedig) d, and
these three fields ajle shown ﬁqﬁ?“f’ﬁé0§e°(félﬂf‘dHﬁH meﬂburth col utm. The
Length field gives the length of the attrlbute record (in octets)
excluding the Length field itself. In an enbodinment, the length of each
att ri butlb0&ldcor dakile &ilists the gampusdieldsrfor tﬁ'h@“hbﬁgtl’hcmﬁs Batmanbe mcheéinr ecord
is 24 bItS Attr but Len thALtri byt eAtt. bute Fi el

Desr | pl TR IR o PO PRRdR RN S 0VH T SE i mruetle 108

set to 'first dolurhef T40P 5 Bl fieDoe fous diereft ARt IS Mat T} bte@ﬁdmml in
t he event of a connection closure or a |ost connection, and to °

ot her wi sethsdREHERmameErbiamEROREHaEm diBhtattributeaecqrdanclyddsieree 6el§e
Length, Attribute ID, and an attnbute dependent data field, and these three fields are

shown in the second through fourth column. The Length field gives the length of the
attribute record (in octets) excluding the Length field itself. In an embodiment, the length
of each attribute record field is 8 bits, and the length of each attribute record is 24 bits.

Table 5

Attribute Length { Attribute Attribute Data Field and Description
Record (octets) ID

LoopbackMode | 0x02 0x03 LoopBackPersistence - set to ‘1” if the Loop
Back mode 1s to be maintained by the terminal
in the event of a connection closure or a lost
connection, and to ‘0’ otherwise

ACKChannel- 0x02 0x02 ACKChannelBit - the fixed value to be

BitFixedMode transmitted for the ACK Channel bits by the
terminal, which can be set to either ‘0’ or ‘1’

DRCValue- 0x02 0x00 | DRCValue - the fixed DRC value to be

FixedMode transmitted by the terminal

DRCCover- 0x02 0x01 DRCCover - the fixed DRC cover (i.e., 2

FixedMode particular 8-ary Walsh function) to be used by

the termmnal for the transmission of DRC

[1062) In an embodiment, the FTAPParameterAssignment message is sent on the
Control Channel {CC) and the Forward Traffic Channel (FTC) addressed to the terminal
(unicast addressing) with the Signaling layer protocol (SLP) set to reliable and the
transmission priority set to 40.

{1063] Table 6 lists the fields for the FTAPParameterComplete message, in

accordance with a specific embodiment.



Bi t Fi xedMbdetransmtted for the ACK Channel bits by 8 Jane-2006,5 , Whi ch
can be set to either "0 or '|I' DRCVal ue- 0x020x00DRCVal ue - the fixed DRC
val ue twoos/FingedModet ransmitted by the term nal

DRCCover - 0x020x01DRCCover - the fixed DRC cover (i.e., a

Fi xedMbdeparticul ar 8-ary Wl sh functf' n) to be used by the termnal for
the transm ssion of DRC [10621 I n an enbodi nent, the
FTAPPar anet er Assi gnnment nessage is sent on the Control Channel (CC) and
the Forward Traffic Channel (FTC) adi#e&sed to the terminal (unicast
addressing) with the Signaling layer protocol (SLP) set to reliable and
the trjansmggjigon prii q},{@thset to 40. 1106319‘5@&#&@, lists the fiel dp for
t he FTAPParanet er Conpl efg\"egsage, in accordance with a specific
enbodi . O 03,0510/46—16—TFable 6 FieldlLengthDescriptijon
(bits) |NdsssagdDD8set] to 801" jlsgt toh@l thyrthe reaminkd ansact i oni D8set to the
val ue gf-the Transacgriong D fierd_Tnthe oGiated: ,
FTAPPar aﬂ@f‘%’ﬂ@?&b n je nt fressade ¢ ffyeiug %ﬁgﬁ %&?Sﬁﬁimtﬁ,elq iRehe
FTAPParfanet er Cor npl dt e messaq@sSe§ st I arrmeterdssigranent MgsRBe  Channgel
(RTC) addressed to the access network (unicast addressing) wmth the SLP
set to reliable and the transm ssion priority set to 40. Fl'AP Test
Packet [kPéHsni dviah carpedmeandpthco AT TeBumaen(ayniléle WERRET S tsePaoantheer

Config i | & C ' t rm.nal, j.s..in Connect ed
Stat e R CCRREL AT o MR acte R PRk Lt Sty
packet sthe SiLPast wirehisblewnd thetthesthiEABn pastityarcikei®s are generated by the

test application in a normal manner (i.e., simlar to a traffic data
packet), but each FTAP Test packet includes only the defined fields and

no ot her dat a. ﬁh@pﬂé&&%ﬁpﬁﬁm;goﬁ&d ﬁgg&?f"q‘t ed at a sufficient rate

to ensure that sm ssion on the Forward

Tr af fi c{l@3innelAftethibe FTASP Thst Paenieté¢rsConfigiratiat dr edmipletdil hifid rwldle2thien

FI G 2t€\fminal 1s in the Connected State, it monitors the Forward Traffic Channel to receive
FTAP Test packets. In an embodiment, the FTAP Test packets are generated by the test
application in a normal manner (i.e., similar to a traffic data packet), but each FTAP Test
packet includes only the defined fields and no other data. The FTAP Test packets are
generated at a sufficient rate to ensure that they are always available for transmission on -
the Forward Traffic Channel. The FTAP Test packets may be stored in buffer 212 in FIG.
2A.
[1066] The access network includes a (14-bit) sequence number, in each transmitted
FTAP Test packet, which is used for identification of FTAP Test packets. The sequence
number is maintained via a vanable, V(St.y), by the access network, and is incremented by

one after sending an FTAP Test packet.
(1067} Table 7 lists the fields for an FTAP Test packet, in accordance with a specific

embodiment.
Table 7
Field Length Description
(bits)
ProtocollD 2 the protocol to which this FTAP Test packet belongs - set to
‘00’ for FTAP packets
PacketType 4 the packet type within the FTAP - set to 0x0
SEQ 14 the sequence number of this FTAP Test packet - set to the




(10661 The access network includes a (14-bit) sequenSGIlmmB@Qﬁ I n each
transmtted FTAP Test packet, which is used for identification of FTAP
Test pac“gsggmﬂ];p sequence nunber is maintained via a variable, V(STes

: cess network, and is increnented by one after sending an
FTAP Test packet. [10671 Table 7 lists the fields for an FTAP Test
packet, in accordance with a specific17enbodi nent. Table 7 FieldLength
Description (bits) Protocol | D2the protocol to which this FTAP Test packet
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t he F‘?'AP - set to Qx0 SEQU4 Wﬁﬁﬁ ‘JJQ% %’? %jg%&% le gtp packet -
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packets on the Forward Traffic Channel in accordance with a set of
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transm ssion priority (e.g., 55) to FTAP Test packets, and further uses
the Forcheangiingreordaneepitiazse! ofrujesat pe cabodinensdh¢ ccesrenchiorkeassighs oned
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t he Reverse Traff.ic Channel to the access networ The forward an
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reverse

FTAP Loop Back Packet Transmission and Reception

[1070] If the Loop Back mode is enabled, then the terminal generates and sends FTAP
Loop Back packets on the Reverse Traffic Channel to the access network. The forward
and reverse links for cdma2000 HAI are not symmetrical (e.g., the forward link supports a
higher rate than the reverse link), and the rate on the reverse link may further be limited
(e.g., to as low as 9.6 Kbps in the worse case). The relevant information for the forward
link transmission is extracted and looped back to the access network through the loop back
packets.

[1071] In an embodiment, an FTAP Loop Back packet is generated for each particular
time interval (e.g., every 16-slot interval, aligned to the CDMA system time), which is
referred to as an “observation” interval. In an embodiment, FTAP Loop Back packets are
sent to convey information about the FTAP Test packets received on the Forward Traffic
Channel, and the content of each FTAP Loop Back packet is based on, and descriptive of,
the FTAP Test packets received over the observation interval. In an embodiment, each
FTAP Loop Back packet includes a record for each FTAP Test packet correctly received
by the terminal during the associated observation interval. Each record includes various
information for the associated FTAP Test packet such as, for example, the serving sector
from which the FTAP Test packet was received, the sequence number and length of the

FTAP Test packet, and so on. The information in each record included in the FTAP Loop



(e.g., to as low as 9.6 Kbps in the worse case). The JuneZd6 i nf or mati on
for the forward |ink transmssion is extracted and | ooped back to the
access neé‘ }{'é z{rough the | oop back packets. [1071] In an enbodi nent,
an FTAPY \é\g 4 packet is generated for each particular tinme interval
(e.g., every 16-slot interval, aligned to the CDVA systemtine), which is
referred to as an "observation"” intervdl . In an enbodi nent, FTAP Loop
Back packets are sent to convey information about the FTAP Test packets
receive | , AP
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packet such as, for exanple, the serving sector fromwhich the FTAP Test
packet was received, the sequence nunber and | ength of the FTAP Test

packet, and so on. The information iTebdm®h record included in the FTAP
Loop 8 June 2006 WO (Bt 051076 18 Back packets is used by the access

network |t o dgsi e vari rward | ink perfo . trics such as
throughqut a?élgacket %é%éé rrate, as descri bggﬁﬁ f)({/v'{.re11072 Table S I#i sts
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the fiellds for an FT/ Back packet _in accardance with a speciflic
enbodi ngrRrotodelide 8 i el 2lenghdpioted] piviich (it FEAPRIcdp@uekipkiche protocol
to which this FTAP Loop BacK nermke! sdd® Q00Sor FISRP phkets00' for FTAP
packet s HPaeketFypedtire—packs A |
Fwd Sy s Ti| faeket RepeCDIVA | sy st em| thepackettype withie the TP 7683 toddlr espondi ng [t o

t he start . thelO-thlh s 3 3 | nterval
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LBPktOverflow 1 the flag to indicate if any FTAP Loop Back packets were

lost due to buffer overflow - set to the value of the
LBPktOverflowBit maintained by the terminal

RecordCount 5 the number of FTAP Test Packet Records included in this
payload; the valid range for this field is 0 - 16, with 0
indicating no FTAP Test Packet Records

RecordCount occurrences of the following record:

TCAMsgSeq- i set to *“1” for the first record; set to *0” for each
Included subsequent record if the TCAMsgSeq value is the same as
the previous record and to ‘1’ otherwise

TCAMsgSeq 0 or 8 | the MessageSequence field of the last
TrafficChannelAssignment message that assigned the
Channel on which the current FTAP Test packet was
received; this field is included if the
TCAMsgSeqincluded field is set to I and omitted

otherwise

DRCCover 3 the DRC cover associated with the serving sector for the
current FTAP Test packet

FwdPhysSlots 4 the number of slots over which the Physical Layer packet
containing the current FTAP Test packet was received

FwdMACPkts 2 the number of MAC packets received in the Physical

Layer packet containing the current FTAP Test packet

FwdSeqlIncluded 1 set to ‘1’ for the first FTAP Test packet record; setto ‘0’
for each subsequent record if the FwdSeq field for the
record is one more than the value in the previous record,




Recor dCount 5t he nunber of FTAP Test Packet Records i 8clued00f this
payl oad; the valid range for this field is 0 - 16, with O indicating no
FTAP Teglo Pas¥els Records RecordCount occurrences of the follow ng record:
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i gnored by the access network
packet, the FwdSysTime field is set to CDMA system time (in frames mod 32768)

n

1%

corresponding to the start (i.e., the 0-th slot) of the 16-slot observation interval. The
CDMA system time is effectively used as a sequence number for the FTAP Loop Back
packet. The RecordCount field is set to the number of FTAP Test packets received over
the associated observation interval. Each record in the FTAP Loop Back packet includes
various types of information (as listed in Table 8) for a corresponding FTAP Test packet
received during the associated observation interval. The records for the FTAP Test
packets are included in ascending order of the SEQ field values in the received FTAP Test
packets. An FTAP Loop Back packet is generated even if no FTAP Test packets are
received during the 16-slot observation interval.

[1074] The generated FTAP Loop Back packets are queued for transmission on the
Reverse Traffic Channel, and the terminal provides buffering (e.g., in Loop Back buffer
278 in FIG. 2B) for a particular number of (e.g., eight or more) FTAP Loop Back packets.
The LBPktOverflowBit indicates if any FTAP Loop Back packets have been lost due to
buffer overflow at the terminal, and is set to ‘17 if this occurs. When LBPktQOverflowBit is
set to “1’, it indicates that not all the missing FTAP Loop Back packets were lost due to
erasures on the Reverse Traffic Channel.

[1075] The FTAP Loop Back packets are transmitted in accordance with a set of rules,
an embodiment of which is described as follows. FTAP Loop Back packets are assigned a
particular transmission priority (e.g., 55). The terminal transmits the queued FTAP Loop
Back packets in the Connected State. If the terminal receives a
ConnectedState.ConnectionClosed indication for a connection closure or a

RouteUpdate. ConnectionlLost indication for a lost connection, it does npot attempt to
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Back packet based on the following procedure and using the value of the FwdSysTime

field in the received packet:

If FwdSysTime = V(Ryp), then
FTAPLBPktSent is incremented by {FwdSysTime — V(Ryg) + 1},
FTAPLBPktRecd is incremented by 1,
FTAPTestTime is incremented by {FwdSysTime — V(R g) + 1}, and
V(R g) is set to FwdSysTime + 1.

If FwdSysTime < V(R_p), then generate a LoopBackSyncLost indication.

Since one FTAP Loop Back packet is expected to be transmitted by the terminal for each
16-slot observation interval (i.e., each frame), the FwdSysTime included in each FTAP
Loop Back packet may be used as the sequence number for the packet. For each received
FTAP Loop Back packet, the number of FTAP Loop Back packets sent by the terminal
since the last received FTAP Loop Back packet may be determined based on the sequence
number of the current received packet, FwdSysTime, and the sequence number of the

expected packet, V(R1p). The sequence number of the next FTAP Loop Back packet



V(RLB), to keep track of the received FTAP Test pack8tunegf0ffed at the
access termnal and FTAP Loop Back packets received at the access

net wor Kw /(B¢ s an 15-bit variable representing the sequence nunber
of the next FTAP Loop Back packet expected to be received by the access
network, and V(RTCSI) is a 14-bit var hibl e representing the sequence
nunber of the | ast FTAP Test packet that was successfully received at the
termnal. These variables are initialized by the access network upon
recei vi mgpedies fo bestrecEilAP id obipinBAdl inprauiceting did eaiegermndiepof dic anrent
FTAPPar anet er Cor‘bezlbete nmessage indicating successful configuration of
the LoopSBRER Rt PYRBF the initialization, V(RLB) is set to the
FudSysTijigrgli el f af &hBodilest thd ARchQORRRAK BARdCloquaMshIY! FbRBssks i Set
to the FwdSeq field of the flrst FTAP Test Packet Igecord i he first
FTAP LoagcoBiscio q@dtt@emvecl FOA®1Ldop Bavkeubkatibasadion thiaéolhedeg prosedwer Kirst,

processes each re ed FTAP Loo ket ased.o e foll
proceduﬁe W“&é?‘g ﬁ‘e‘f%m‘é%ﬁﬁga'%ﬁb@g efei“@frli‘p?% ef%‘?'é’col@?fgd
packet : ohfthEmaIngeamaéﬁR@@m ggea ElﬁABRl@F(tevSemldksnun@edeﬁemwr@
{FwdSysTi ne - FTAPLBPkt Recd i s increnmented by

FTAPTes t-popeBack panberten"élm sldtigicall Fanabjes Tinpamtained( fr Bhis-servijig sf:mt ary(tRerB) i s
set to F\é@ﬁg‘i \J.’v 1. If FwdSysTine < V(RLB), then generate a

LoopBack Ndi cati on. Since one FTAP Loop Back packet is expected

to be transmtted by the termnal for each 16-slot observation interval

(i.e., each fRTRPhysRKiSlolE Mycsemdtie blyikd Est@PhysBlceafiéld il AR retc®@p Back
packet may be used as the sequence nunber for theA(packet For each

recei ved FTKH@MﬁCﬁka@Cﬁ&Wé{emeﬂh@ HgFRIMACPEsArEId Buthe peeord.packet
sent by the ﬂaseg@gt@n fs‘?nér@rﬁeﬁtgyy F{]%EVQQFFT R éog,pj Back packet may

be determ ne e sequen urrent received
packet, FwISWRirameis santd {HvalSeqeaulgnce nunber of the expected packet,
V(RLB). The sequence nunber of the next FTAP Loop Back packet 8 June 2006

WO 03/ 6 21 expec to, be received,is obtained rementing the
sequencgﬁfﬁgib g ot ﬁ‘é‘hﬁ‘ﬂmﬁaht opgratiatis, ARfl FODMRATISRRs 8ﬁ€f¥ ?Ql SF4pey
enbodi mﬁﬂﬁlbettsm?e 84588 dSutRluMeighed HIOUDRY 2°SRAKABHI, AHee HIIORAESHE dubier of
records in each received FTAP Loop Back packet based on the follow ng

pr ocedubis uFid kot represens twequﬁgemb@r Foma sequenennursberd X Themurekars pucket
to the tll?er Pzi‘nEéi lof '[§+1d(?tt+§§ nJlT are pons;djered to be greater than x and the numbers in the

range of [x-1, =25 '] are considered to be smaller than x.

DRC Channel Transmission
[1081] If the DRC Fixed mode is enabled, then the terminal transmits the DRC value

specified by the DRCFixedMode attribute in the FTAPParameterAssignment message.
And 1f the DRC Cover Fixed mode is enabled, then the terminal uses the DRC cover
specified by the DRCCoverFixedMode attribute in the message. Otherwise, the terminal

transmits the DRC in the normal manner.

ACK Chanpel Transmission
[1082] If the ACK Channel Bit Fixed mode is enabled, then the terminal transmits the
ACK Channel bit value, specified by the ACKChannelBitFixedMode attnbute in the
FTAPParameterAssignment message, on the ACK Channel in all slots. In an embodiment,
the terminal further processes the received FTAP Test packets in accordance with the

specified ACK Channel bit value.



on the TCAMsgSeql ncl uded, TCAMsgSeq, and DRCCover t i®&T0ei 20 ded in the
FTAP Loop Back packet. The statistical variables nmaintained for this
servi ngv?(t;ﬁ}“% Are then updated as follows: FTAPPhysPktSlots is

i ncremen ‘the FwdPhysSlots field in the record, FTAPMACPktRecd is

i ncrenent by the FWdMACPkts field in the record, FTAPTestPktSent is

i ncrement by (FwdSeq - V(RT~,) + 1), a8d V(RTesl) is set to (FwdSeq + 1).
110801 In an enbodi ment, operations and conpari sons performed on seguence
nunber s (pgg3) car I @d QUK CRaHASBANAGLIRUYIRE R0t NIBL nfe 1oMAfTaE reaedgRot es
the nunber of bits used to represent the sequence nunber. For a sequence
nunber @hckets emdhentorberd Tiaffic Chenncdagefl biky [arerbf onerdst’ durdfioar The ensirdéer ed

to b ter th d th in th f [x-1, x-25-1
ey dorER® farelyiila ioRBl ot one 3100 Brse: ifhe ket R Ao ieisUr ot dedored oo
DRC Fi x¢gl; SRR disk aﬁﬂ@t@lﬁﬂmengh]%aﬂii@ alef iRl orksffpsM ts the DRC val ue

speci fied by the DRCFi xedMode at ute in the FTAPPar anet er Assi gnnent
message [1084hd i H tht AORCGonarBitivebe wogeciifisd endibl,ablen theeterhing! teeivenal

th i fied.by the. i xedMbde attribhute in th
eSS age PARINE Eorg RE e GHatness iR 6t gt full BERES Ruiahighn Sbedrmibahner
ACK Chagp@inubt adteiviss paekEkABht ﬂxfl-léﬂg‘ﬂh ﬁ%og%%'éggkﬁgdtev%hmqe BRAR: h8s

enabl ed, then the termnal transmts the A bit val ue,
speci f i evcchssfiulhedescrethbatons!iBiful-lsngivbateclapsedi bute in the
FTAPPar r Assi gnment ssage,, on t Channel in.all.slots., In an
erbod: nbl ST ¢ 1B OPRFTRs f v dpte? ook EhaaeE MGGt porigs argiop ohe °"
packet s tdrinidl GOhGIARE Qo Wehdtatt hAd 168k FEAIP A BamnRlkkas tifid Ueep Badtine
2006 WD 113/051076 22 110831 If the ACK Channel Bit value is specified as
“0', thawdeneenabledi nal recei ves packets on the Forward Traffic Channel
as if they are of one slot duration. The term nal stops receiving a
packet after one slot even if the packet has not been successfully
decoded in a sTeghidab$atisaesdCol& tibl land| Fdtgietalmay be greater than one
slot. [10841 If the ACK Channel Bit value Is specified as '1', then the
t er mi nall888tei VBN 5REqkRTECTINIESRNITESRAZSS AT BFVidedcn dagilitateibecplleqien, ar e
of full ’ : ) : [ 06 e Wi il
the. ful [E0 And B of SARSAG ThioRhyidihBY A R 2 oW o RASSH id
instantiated, the terminal performs an FTAP Statistics Initialization procedure, which sets

to zeros the IdleASPChange, IdleTime, ConnectedSSChange, ConnectedTime,
FirstSyncCCPkt, and CCTime variables maintained by the terminal.

[1087] FIG. 6 15 a diagram of a process 600 for retrieving statistical information from
the terminal, in accordance with an embodiment of the invention. Process 600 may be
performed at any time during a test.

[1088} Imitially, the access network sends an F7TAPStatsClearRequest message to
direct the terminal to clear the statistics collected at the terminal, at step 612. Upon
receiving the message, terminal performs the FTAP Statistics Initialization procedure,
clears the variables maintained for the requested statistics, and then responds with the
FTAPStatsClearResponse message, at step 614. The access network can reset the
variables at the terminal at any time by sending the FTAPStatsClearRequest message.
Reception of an FTAPStatsClearResponse message from the terminal containing the same
TransactionID value as that of the FTAPStaisClearRequest message indicates that the
statistical varables at the terminal have been cleared.

[1089] Testing is then performed based on the FTAP test configuration described
above.  After sufficient time has elapsed, the access network may send an

FTAPStatsGetRequest message to retrieve the statistics collected at the terminal, at step



successful |y decoded before its full-length has el ap8ding2886) |n ejther
case (i.e., whether the ACK Channel Bit value is a '0" or a "1'), the
term na{,v CANklAKes to generate and transmt FTAP Loop Back packets, if

t he Loop 0B‘ack node is enabled. Term nal Statistics Collection and
Retrieval 110861 In an aspect, procedures and nessages are provided to
facilitate the collection, 1ogging, 2hd reporting of statistical
information by the termnal. Wen the protocol is instantiated, the

term nak1eUbes MceRindthéPnddkadd, Shd ©Pmind] fdspddaaliud Bn PFOPSMH CerrIBbAR SCLS
to zeros the |Idl eASPChange, IdleTime, ConnectedSSChange, ConnectedTi ne,

Fi r st SymeSapkt contgaeingChiensamar Tadrisestiontid nivalupeds bpat hef tlee ndomabpondih@87)

FIG 6 i di f 600 f trievi tistical .

|t or maf TARS G R pestheRana e reauesdid aiiskiont AR Bt dr AR BIG-t he
i nvent i gn hePhigeeper & Betwibnbthe PUIPSINRT AR ADAsE | AR FIUPNh: A5 RS fuest
[1088) Initially, the access network sends an FTAPSt at sC ear Request

mes s agemgssagesi qopstituteh thettest durptiontoyervbizh stahisticstane caltdctedl byothe scmadl. at t he

term naj,, step 612. Upon .receiving.,the nessage, termnal perfor t he
Frap S thooBR ; Saf P Epagy Sabeds P dethleeteal g AR oS bR cB germinal
mai nt ai HePati@ stitBLsucRAY e Rille Stadd hid tHeCormbéled Beite.r 85 RO BABodINeAt, Wifle
FTAPSt at sCl ear Response nessage, at step 614. The access network can reset

the vathedpr bukdylanagement Rrotngpl wtin arparticulas staye (Sedthp ddleSsate or Connected
FTAPS | f _
s ago Pt REOHER! colFEARACRY ndiRREE] Seftls AR LRGN SE BRIEFRE NS ©

that of othbestiidNRabrd ¢raReqibedimdiR ey the IaM Sateasatistied cdlitetiorsénableat i cal
vari abl es_at the term nal have been cleared. 110891 Testing is then
per f or m¥lilhaded thh déle FStal. t dke  dYrASBURangeonsdeneremeated apdorevens ger

suffi ci ?@&?}ﬁé@&%@f@h%éﬁ%ﬂ ik D& epoaaRe tl{%ﬁ%w&e ﬁ?%ﬁcﬁe‘ﬂ%t or every slot.

FTAPSt a uest nessage to retrieve e statistics collected at the
t er m nalAnd atithsthe [Candeted SPAE StatléhddTollectichlefabd wHite inkherComeated Stute,t he

message, the termnal responds with an FTAPSt at sGet Response nessage
cont ai ninid-anRESt %ﬁw?d&?ﬁeﬂ}ﬂ‘tﬁdv‘&h%v%{s‘ﬁ?%df aoqﬁlapa%ﬁb@wﬁé@yaﬁw%g

FTAPSt aﬁxﬁﬁﬁ&B%Hhké%?édﬁ?ﬁé?s%@reﬁi&ﬁtehh@réﬁﬂuﬁﬁ.ed statistics, at step 618. As
shown in FIG 6, the tinme period between the FTAPSt at sCl ear Response and

FTAPSt al$&Ek Re dues embpdigeat dsontmh Sthatne statistins dodsttiauis enilded when inthiec h

statistjcs are collected o term : 1090] I n,an.aspect

Stat! stUIGSoREnER eorREs, Whik dfe Kolfolhammel siaiis BRI B eabied, e
FirstSyncCCPkt 1s incremented whenever the first CC MAC Layer packet in a
synchronous capsule is successfully received by the terminal and the CCTime is

incremented at the beginning of every Control Channel cycle.

[1092] Table 9 lists the fields for the four messages used for statistics retrieval, in
accordance with a specific embodiment. Each message includes a MessagelD field used to
identify the message type and a TransactionID field used to identify the transaction. The
FTAPStatsClearRequest and FTAPStatsGetResponse messages each further includes one
or more AttributeID records, with each record including the AttributeID for the
Id]eASPStats, ConnectedSSStats, or FirstSyncCCPktStats attribute (descnbed below). The
FTAPStatsGetResponse message further includes one or more AttributeRecord record,
with each record being a simple record for the IdleASPStats attribute, the
ConnectedSSStats attribute, or the FirstSyncCCPktStats attribute described in Table 10
through Table 12. The MessagelD, TransactionID, and AttnbuteID fields are each 8 bits

in length, and each AttributeRecord record has a length described below.



operating states such as the Idle State and the con2duBe 208 ¢ |11 an
enbodi nent, while the Air Link Managenent Protocol is in a particular
state (ewg“ i) 1dle State or Connected State), the statistics

col | ection ?or that state is enabled and the statistics collection for

all other states is disabled. In an enbodinent, with the Idle State
statistics collection enabled while 2A the Idle State, the |dl eASPChange
is increnmented whenever a RouteUpdate.ldl eHO indication is received and
the IdleTine is increnented And with the Connected State

statistics collection enabled while in the Connected State,

for every slot.

t he

Connect edSSChange is increnmented whenever there is a change in the

serving sector
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[1093]

included in the FTAPStatsGetResponse message.

ARkBeRAdA T i onal
)| iR pne or nore

Table 10 lists the fields for the IdleASPStats attribute record, which may be

statistics for changes in the active sector pilot, as collected by the terminal.

Table 10
Field Length Description
(bits)
Length 8 the length of the attribute record (in octet) excluding
the Length field; set to 0x06 by the terminal
AttnbuteID 8 set to 0x04 by the terminal
idleASP- 1 set to ‘17 if the value of the IdleASPChange statistics
ChangeOverflow exceeds 2'°-1, and to ‘0’ otherwise
IdleASPChange 15 the value of the IdleASPChange statistics mod 2'
IdleTimeOverflow 1 set to ‘1 if the value of the IdleTime statistics exceeds
271, and to ‘0’ otherwise
IdleTime 23 | the value of the IdleTime statistics mod 2"

This attribute record provides the



sent to this term nal FTAPStats-0x03set to the Trans (ationkﬁ field

val uenone O ear Responseof the correspondi ng FTAPSt at S@Wi Qﬁest nmessage
FTAPSt at s- 0x04set to one higher (nodul o 256) thanone or nore

Cet Responselirgetr ansactionl D field value of theAttributel D | ast

FTAPSt at sGet Request nessagerecords sent to this term nal

FTAPSt at s- Ox05set to the Transactionl D field val ueone or nore

Get Responseof the correspondi ngAttribdPeRecord FTAPSt at sGet Request
nmessager ecords 110931 Table 10 lists the fields for the |1dl eASPSt ats
attri bufE9gcor Tablwhi dibtsnhy fiekls fon HeuCathettiedS $&afs AICBLRL RERURABRANARE,
nmessage, This %Mri,btite recordﬁgrovi des the statistics for changes in
the act Pgalseaptiidedin theF TARS aisOetiespaisenessnget &hisiataibuteraenrd piqyides the

Fi el dLepgt; Lt ' : h 0, attribute record
(in oct g@&;&@gg%&(j@hg&p %g@L%?\‘)gl?%g%%gf%%&glgth%?%&g&eo%nﬁ&gkhe term nal
Attributel D8set to 0x04 by the termnal Idl eASP-Iset to "1' if the value
of the Idl eASPChange statistics Chahagd©Overfl owexceeds 215-1, and to 0O

ot herw se | dl eASPChangel5t he val ue of the |dl eASPChange statistics nod
215 1dl ¢TI ne flow se I'{f 1f the value gf_the.Idl eline statistjcs
exceeds 223_%5‘% to ~ Lt;'gg hervm' se I dleTi rrezgﬁcé"pvgﬂnue of the IdleTjne
statisti P¥be| W0 03/ 151076 25 110941 Table | | listls the

fiel ds {e@engthe Connect edSS§t at SthatiénghiPyt the ARERE recthd GR oBRY) exBRdRgS

i ncluded in the FTAPSt at sGet ReppRNSReMERIRIS: tol 06 B hE tdiifal” €cord
provi de$ S+ | e . ct ed
by the {&twibntdlD Table || 1 Bi el dést dy@x{Bemcthe parmpmal
ConnectedSS- I setto ‘1’ if the value of the ConnectedSSChange
ChangeOverflow statistics exceeds 2'°-1, and to ‘0’ otherwise
ConnectedSSChange 15 tl}&se value of the ConnectedSSChange statistics mod
2
Connected- 1 set to ‘1’ if the value of the ConnectedTime statistics
TimeOverflow exceeds 223——1, and to ‘0’ otherwise
ConnectedTime 23 the value of the ConnectedTime statistics mod 2%

[1095] Table 12 hists the fields for the FirstSyncCCPktStats atttibute record, which
may be also included in the FTAPStatsGetResponse message. This attribute record

provides the statistics for the first synchronous CC packet, as collected by the terminal.

Table 12
Field Length Description
(bits)
Length 8 the length of the attribute record (in octet) excluding
the Length field; set to 0x06 by the terminal
AttributeID 8 set to 0x06 by the terminal
FirstSyncCC- ! set to ‘1 if the value of the FirstSyncCCPkt statistics
PktOverflow exceeds 2'°-1, and to ‘0’ otherwise
FirstSyncCCPkt 15 the value of the FirstSyncCCPkt statistics mod 2"
CCTimeOverflow 1 set to ‘17 if the value of the CCTime statistics exceeds
2'°_1, and to ‘0’ otherwise
CCTime 15 the value of the CCTime statistics mod 2"




(bits) Length8the length of the attribute record (i #%@B@@O&m udi ng t he
Length field; set to Ox06 by the termnal Attributel D8set to 0x05 by the
t er m naly, g?? GiedSS-1set to 'I" if the value of the Connect edSSChange
ChangeOver owstatl stics exceeds 215-1, and to 0" otherw se

Connect edSSChangel5t he val ue of the Connect edSSChange statistics nod 215
Connected-1set to “1' if the value of 26he ConnectedTi ne statistics

Ti meOverfl owexceeds 223_1, and to "0' otherw se ConnectedTi ne23t he val ue
of the Gepswict edfiie® s Hhatths thdiheRREe? 3 téam%ﬁénm%aﬁ' f%uéh%e&gagéss :ﬁehﬁdffels@' ds
for the FirstSyncCCPkt Stats attribute record al so incl uded
in the FigkRSuE SR trRssp sssesarese aand. thef ramsnais<ion pribmtyr ecord provi des the
statistics for the first synchronous CC packet, as collected by the
termnal. Table 12 Fi el dLengthDescrjH t Eg (bits) Length8the | ength of the
attribute record (in octet) excl udi Length field; set to Ox06 by

the t er pppal—Att+i-but el D8set—t o Ox06, by the ter to
1" if the val Msesa:get he Fi 'sCB;mn@CPdAcm:redsing cs PEL®verf i ovitvigdyds

215-1, NeTwW SE_EJT CCCPRTIStTTE [
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nmessagesg Transm ssfon s na-tpe
transm gféﬁgﬁ?w‘efiﬁs@""&fah a@ shgeltH¥ el “Addrreg'ggh ngsippr ity
FTAPSt at sC ear Reguest CC FTCuni cast best ef fort40

[1097) The forward link performance may be determined based on the statistics

collected at the terminal and reported to the access network. Some of the perfornmance

computations are descnbed below.

Idle State ASP Change Rate (per second)
= IdleASPChange x 1000/ (IdleTimex 5/ 3).

Connected State Serving Sector Change Rate (per second)
= ConnectedSSChange x 1000 / (ConnectedTime x 5/3) .

Control Channel packet error rate in the Idle State (%)
= (1 - FirstSyncCCPkt / CCTime) x 100 .

Throughput from a sector (Kbps):
=FTAPMACPktRecd x 1024 / (FTAPTestTime x 16 x 5/3) .

Throughput from all sectors {Kbps)
> Throughput from a sector (Kbps)
All Sectors
Throughput over transmitted slots from a sector (Kbps)
= FTAPMACPktRecd for the sector x 1024 /
(FTAPPhysPktSlots for the sector x 5/ 3)

Throughput over transmitted slots from all sectors (Kbps)

ZThroughput over transmitted slots from a sector (Kbps)

All Sectors



FTAPSt at sCl ear ResponseRTCuni cast best effort40 FTAPSt gt Getgﬁ onseCC
FTCuni castrel i abl e40 FTAPSt at sGet ResponseRTCuni cast r8Mi [ 1097) The
forward |ink performance may be determ ned based on the statistics

col | ect & adwsiéte term nal and reported to the access network. Sonme of the
performance conputations are described below. Idle State ASP Change Rate
(per second) = Idl eASPChange x 1000 / (ldleTime x 5/ 3). Connected State
Servi ng Sector Change Rate (per secon@% = Connect edSSChange x 1000 /
(ConnectedTime x 5/ 3). Control Channel packet error rate in the Idle
State (% (HorwarEilimkmchCPkt /[ CCTinme) x 100 . Throughput froma
sector (Kbps): = CPkt Recd x 1024/ (FTAPTestTinme x 16 x 5/ 3).

Thr oughput from'éli ETAPTetRPsyd £ %Eﬂ"@é’ﬂ'mtpkﬁﬂnn)al%ctor (Kbps) Al
Sectors Throughput d%ers transmtted $sots froma sector (Kbps) =
FTAPMACPkt Recd for the sector x 1024 / (FTAPPhysPkt Sl ots for the sector x

5 1 9 Througpuse AYELLAI P05 hd &% Alriich %wg&&&h@ecwrs (Kbps)

Thr oughput over trans d slots froma sec Al'l Sectors 8
June 2006 WO 11-3(149B]IHFBBEI?tRIEoM\HTAPLBm’ktS%EBx(B@O (1 - Y. FTAPTest Pkt Recd
| FTAPTest Pkt Sent)x 100 All Sectors Al Sectors Reverse link quality over
the test duration for sector (9% §1 - FTAPLBPkt Recd / FTAPLBPkt Sent)
x 100 Over al OVERHJFYEEsq 'Hkq%é)[?‘feﬁtbfv‘@‘dt“ﬁ’é‘o{lés/t duration (%9 =(1- E

FTAPLBPkt Recd /_ Fl _FTZPHE&KH%E@C &7 1S)F%L§$E{S%nts) ﬁAl“IJO Sectors

All Sectors All Sectors

The ratio of 5/3 in the above equations corresponds to the 1.667 msec for each time slot in
¢dma2000. Other performance metrics may also be derived based on other statistics that
may be logged at the access network. For example, the DRC values received from the
terminals may be logged to determine the DRC Symbol error performance on the DRC
Channel.

{1098} Referring back to FIG. 2B, at terminal 106, RX data processor 260 may be
operated to process the FTAP Test packets and to forward the packets via multiplexer 262
to controller 270. Controller 270 then identifies and extracts various types of information
from each received FTAP Test packet {e.g., the serving sector, the sequence number, and
the length of each FTAP Test packet). Controller 270 then forms the FTAP Loop Back
packets having the pertinent information as described above. The FTAP Loop Back
packets may be stored in Loop Back buffer 278. At the appropriate time, the FTAP Loop
Back packets are retrieved from buffer 278, routed through multiplexer 284, and processed
by TX data processor 286 for transmission over the Reverse Traffic Channel.

[1099] Referring back to FIG. 2A, at access point 104, the FTAP Loop Back packets
are processed by RX data processor 234 and provided to controller 220. Controller 220
then identifies and extracts various types of information from each received FTAP Loop
Back packet (e.g., the serving sector, the sequence number, and the length of each covered
ETAP Test packet). Controller 220 further updates the vanables maintained for each
serving sector based on the information extracted from the received FTAP Loop Back
packets, as described above. Controller 220 may further be operated to perform the
computations described above for the various forward link performance metrics. Other
forward link performance metrics may be derived based on other statistics that may be

logged at the access terminal. For example, by logging the received FTAP Test packets,
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Reverse _Test Application Protoco] (RTAP) 111001 The RTAP provides the
pr ocedurid RIAFdvES Adonessarss 416 desitbedup durtherdetai belodng Fewen gaditioasli ous

tests of & mel i : Ta afcf- l:

The. pr o2ad of SURFEN SFpcBARREhd mospiks Haplicy e EVBRS Tor HEELA /2 A Se | oo,
Test Pamdtiet gre sCopdf ofghe mtvettiore. | ncl udes procedures and nessages to
control [ﬁr(ﬁ? The RTAP supports the testing of the Reverse Traffic Channel at various rates.

Table 14 lists vanious modes supported by the Reverse Traffic Channel.

Table 14
Mode Description
RTAP Test enabled to test the Reverse Traffic Channel
Packet Mode
Configured Packet enabled to test the Reverse Traffic Channel at various rates
Rate Mode

[1102] The RTAP supports the collection of certain statistics by the access network,
which may be used to determine various performance metrics such as throughput and
packet error rate.

[1103]  Table 15 lists the statistics that may be collected and maintained by the access

network.
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for various tests such as, for example, reverse link throughput, packet error rate, and so on.
[1105}

normal manner, if there 1s no current connection between them, at step 712. The access

Initially, the access network sets up a connection with the terminal in the

network then sends an RTAPParameterAssignment message to the terminal to configure
RTAP, at step 714. The message includes an RTAPTestPktEnable attribute record to
enable transmission of RTAP Test packets by the access terminal. The terminal performs
the necessary configuration and then responds to the access network with an
RTPParameterComplete message to indicate that 1t is ready for the configured tests, at step
T16.

[1106]

718. Any number of packets may be sent, and the statistics to be collected by the access

The terminal thereafter sends RTAP Test packets to the access network, at step

network and/or terminal may be determined by the test configuration.
{1107]

connection, at step 720. Step 720 may be omitted, for example, if the access network

After sufficient statistics have been collected, the access network releases the

proceeds to perform some other tests or functions. The access network may use the
statistics it collected to compute the packet error rate and the throughput, as descnbed

below. Various details for process 700 are described below.

RTAP Test Parameter Configuration

{1108] The access network or the terminal may activate the RTAP to test the reverse

channels. Upon activation of the RTAP, the terminal performs an RTAP Configuration
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RTAP test configuration, the access network sends an

RTAPPar dnSre)Ased @rirack thegequense number ofithe BdAd hesh aneketsyransmitiad ad theor t he
{ecor do 8P T ERE ERATRY: | Khbuln HAAL 156 (O Bes W KoM ANIC | 612
Vi a t he Chhinidl patese(i e daralispassiblehahredsage, the access network is able to

R APPar AHBbr ASDPoITFEHE! HBestent ROAR FBSsdBgEbases on e atuibutes, if any,
included in the received message, at step 818. In particular, the recelved message may
include an RTAPTestPktEnable attribute and/or a PacketRateMode attribute. The
RTAPTestPktEnable attribute is included if the terminal is to start sending RTAP Test
packets on the Reverse Traffic Channel, and the PacketRateMode attribute is included if
the Reverse Traffic Channel rate is to be configured.

[1112] If the received message includes the RTAPTestPktEnable attnbute, then the

RTAP Test Packet mode 1s enabled, the value of the RTAPTestPktPersistence field in the

attribute is stored, the RTAP Test Packet buffer (e.g., buffer 280 in FIG. 2B} is cleared, -
and a TestPktOverflowBit is set to zero. And if the received message includes the

PacketRateMode attribute, then the Configured Packet Rate mode is enabled and the

values of the MinRate and MaxRate fields in the attribute are stored.

[1113) Upon completion of the RTAP test configurations specified by the

RTAPParameterAssignment message and within Trrapconig (€.8., two) seconds of
receiving the message, the terminai sends an RTAPParameterComplete message with the

TransactionID field set to the same value as that received in the corresponding

RTAPFarameterAssignment message, at step 820.
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31 11114dcddpamce methai specific ehdboBRivéRar anet er Conpl et e nessage fromthe
termnal, the access network perforns an RTAP Test Statistics and
Paranmeters Initialization procedure which resets RTAPTest Pkt Sent[i],
RTAPTest Pkt Recd[i], and RTAPTest Ti me2#619eros (for all possible val ues
of i), pt—step-822 111151 The termnal-also resets its RTAR node flags
upon tefr m nefieldn of [t AenfBAP; testing. |n anDeshdpliorent, if the RTAP
recei ves a ConnecsedSt @ig) Copnection C osed or a Route Update.

Connect fromtostTmdifcat Tonm—ftomthe-upper—stygmat Tngt+tayer—thenr—the
Conf i gurMgsiegeit Rate fode | 824 OHl BHhE AECERBERPRD Test  Packet modé s
al so di spPhgshionD 8 set to one higher (modulo 256) than the TransactionID

field value of the last RTAPParameterAssignment
message sent to the terminal

Zero or more occurrences of the following record:

AttnbuteRecord | Attribute | attnbute record for RTAPTestPktEnable or
Dependent | PacketRateMode; a simple record defined in section
10.3 of the HAI Document

[1117} Table 17 lists the vanous fields for the attribute records that may be included in
the RTAPParameterAssignment message, in accordance with a specific embodiment. The
first column of Table 17 identifies the two different attribute records that may be included
in the RTAPParameterAssignment message. The RTAPTestPktEnable attribute record
includes three fields - Length, Attribute ID, and RTAPTestPktPersistence. The
PacketRateMode attribute record includes four fields - Length, Attribute ID, MinRate, and
MaxRate. The Length field gives the length of the attribute record (in octets) excluding
the Length field itself, which is two octets. Thus, the length of the RTAPTestPktEnable



if it was previously enabled and if the value of thdJune 2006

RTAPTest Pkt Persi stence field of the RTAPTestPktEnable attribute in the

| ast recei ved RTAPPar anet er Assi gnnent nessage was 00'. [11161 Table 16
lists tWO MRS for the RTAPParaneter Assi gnnment nessage, in accordance
with a specific enbodi nent. Table 16 Fi el dLengt hDescription (bits)
Messagel D8set to Ox80 by the access t work Transacti onl D8set to one

hi gher (rmodul o 256) than the TransactionlD field value of the |ast

RTAPPar a rAss nt mes sent. to the rmnal. Zero or nore

occurr eaﬁgg’él COre Hg ggqﬁ‘e&é\ﬂhgggé‘é th%?‘i"igfqblﬂ% g’ﬁg%g‘ﬁhﬂfﬂ&‘% kiEnpble atpwendent -
attri bukgoriecPblefsQr 3XHAETest Pkt Enabl e or  Packet Rat eMbde; a sinple
record defined in section 10.3 of the HAl Docunent (11171 Table 17 lists
the various fields for the attribute records that may be included in the

RTAPPar anmet er Assi gnment nmessage, i dabled@rdance with a specific
enbodi nent. _The first colum of Table 17 identifies the two different

attribute KarBaes th y {iowel bide ﬂﬂﬁ) nmgnt
msssage,K TQ@CCE{I' PTes%}é%f?na‘Eﬁr atffi b%tt"éﬂb? ‘eécg?t mcg es S‘%ﬁ? 9 ds -
Lengt h, ALt 1] LD an ABlest Pkt Persi.stence. The Packet Rat eMhfle
attri butRTABTestd incloxi2s foux00i el RIAPTesiPgtHersidbnidel -but © 0kD1 ifvhaRaf e,
and Egablehe Length field g VnR"ITAh’eTés?PQéIJétEﬁaﬂl@%oﬂ%ﬁd’t’otﬁéte record

(in octlets) excludipg the| Length hﬁln‘%‘alhécﬁ the e tg alcém{e pctets
Thus, tlhe |l ength of| the RTAPTest Pk ?J?L-%r ddgtlﬁgm% r% #’L?’Zﬁﬁlll?ﬁ 32
en e

attribute record is| 6 octets or 24
RTAPTeslt Pkt Enable aktributle.  recaord QNH nr'r ets _or 32 hits. Table
Attri bLT’[EacketRatc- 0x03 0x01 MinRate - set to the RateIndex corresponding
Mode to the minimum rate that the terminal can use
to transmit RTAP Test packets (default =
0x00);

MaxRate -set to the RateIndex corresponding
to the maximum rate that the terminal can use
to transmit RTAP Test packets {default =
0x05)

[1118}  Table 18 lists the mapping of the RateIndex values to the Reverse Traffic

Channel rates.
Table 18
Ratelndex Reverse Traffic Channel (RTC) Rate

0 0 Kbps
1 9.6 Kbps
2 19.2 Kbps
3 38.4 Kbps
4 76.8 Kbps
5 153.6 Kbps

all other values invahd

[1119] In an embodiment, the RTAPParameterAssignment message is sent on the
Control Channel and the Forward Traffic Channel addressed to the termnal with the SLP

set to reliable and the transmission prionity set to 40.



Length Attribute Attribute Data Field(s) and Descri &Jﬂﬂe@@& d(octets)I D
RTAPTest - 0x020x00RTAPTest Pkt Per si stence - set to OxO1 if the

Pkt Enably@REAR4hgst Packet Enable node is to be maintained in the event of
a connection ci osure or a lost connection, and to Ox00 ot herw se

Packet Rat e- 0xO03Ox01M nRate - set to the Rateindex correspondi ng Mddeto
the mininumrate that the termnal cafuse to transmt RTAP Test packets
(default = 0x00); MaxRate -set to the Ratefndex corresponding to the

maxi munnaoe t hebid o Uiglsmial fieddsn fUS ahé ORTA AP& Bnle: REBRpIES t mBRGKEL &
(default = 0x05) 111181 Table 18 lists the nmappi ng of tﬁe Rat el ndex

val ues torhiacRuitbpspecthagmbedinGabnnel rates. Table 18 Ratel ndexReverse
Traffic Channel (RTC) Rate 00 Kbps 19.6 Kbps 219.2 Kbps 338.4 Kbps 476.8
Kbps 5153.6 Kbps all other val uesi nf’a%lli %[11191 I n an enbodi nent, the
RTAPPar anmet er Assi gnnent nessage i s sent on the Control Channel and the
For war d —FafHH-e—Chapnel—addressedto-thetermral—w-t h-the-SLP saLTto
reliabl ¢ andFiede tr hnbeigtdi on priority set tldesdfiptiBaJune 2006 WO

113/ 0514176 33 (bits)

MessagelD 8 set to 0x81 by the terrninal

TransactionlD 8 set to the value of the TransactionID field in the
corresponding RTAPParameterAssignment message

(1121} In an embodiment, the RTAPParameterComplete message is sent on the
Reverse Traffic Channel addressed to the access network (unicast addressing) with the

SLP set to reliable and the transmission priority set to 40.

RTAP Packet Transmission and Reception

(1122} If the RTAP Test Packet mode is enabled, then fhe terminal generates and

sends RTAP Test packets on the Reverse Traffic Channel to the access network. In an
embodiment, an RTAP Test packet is generated for each particular time interval (e.g.,
every 16-slot interval, aligned to the CDMA system time). In an embodiment, the RTAP
Test packets inciude information that covers RTC Physical Layer packets transmitted up
to, but not including, the time instant of generation.

{1123) Table 20 lists the fields for an RTAP Test packet, in accordance with a specific

embodiment.
Table 20
Field Length Description
(bits)

ProtocolID 2 the protocol to which this packet belongs - set to ‘01’ for
RTAP packets

PacketType 4 the packet type within the RTAP - set to 0x0

RevSysTime 8 the CDMA system time (in frames mod 256)
corresponding to the slot boundary when the RTAP Test
packet was generated

RTAPTestPkt- 1 flag to indicate if any RTAP Test packets were lost due to

Overflow buffer overflow at the terminal - set to the value of the
RTAPTestPktOverflowBit
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the sequence number of the last RTAP Test packet
transmitted at a rate of 76.8 Kbps prior to the generation
of this RTAP Test packet

Seq 5
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access network)
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Since one RTAP Test packet is expected to be transmitted by the terminal for

each frame, the RevSysTime included in each RTAP Test packet may be used as the

sequence number for the packet.

[1125]

If the Configured Packet Rate mode is enabled, the terminai transmits a

(vanable length) RTAP Fill packet of the size necessary to fill up the Reverse Traffic

Channel packet containing the RTAP Test packet at the selected rate. Table 21 lists the

fields for an FTAP Fill packet, in accordance with a specific embodiment.

Table 21
Field Length Description
(bits)

ProtocollD 2 the protocol to which this packet belongs - set to ‘01 for
RTAP packets

PacketType 4 the packet type within the RTAP - set to Ox1

DataFill variable | (may be set to zero by the terminal and ignored by the
access network)




34 Seq_012t he sequence nunber of the |ast RTAP Test %ﬁﬁgg bransn1tted at
arate of 0 Kbps prior to the generation of this RTA Q6 et
Seq_| 12t he sequence nunber of the | ast RTAP Test packet transmitted at a
rate of \o@:kbps, prior to the generation of this RTAP Test packet
Seq_212t he sequence nunber of the |ast RTAP Test packet transmtted at a
rate of 19.2 Kbps prior to the generation of this RTAP Test packet
Seq_312t he sequence nunber of the | asB5RTAP Test packet transmitted at a
rate of 38.4 Kbps prior to the generation of this RTAP Test packet

Seq_ 412t|l[lpz%eq UBRE BertdAtBE R TP That padisdts BEARchES ForRBmkQlssfondisik ReSeksat a
rate of 76 Kbps prior to the generation of this RTAP Test packet S

eq_512t Heaﬁﬁecﬁfenne@l archtheriemfinglpsoyides bifeimeTesy, ipdokiet 280 anEiG.2doat a
gl Kb
u

t f 1l to th t f P T k
Reser ved R 1 et oy R 1 o) RAAPondFEa B eRe. acdbes

net wor KR KAHRAIPKED GG 8o W Bet iRIARed ﬁ%ym@tregtq)aemgﬁm%ew 1&%&6 At t ed

by the termnal for each frane, the RevSysTine included in each RTAP
Test paokerflonagndis Seb@dlasfthlh@cclgéquence nunber for the packet. (11251 If

t he Conf s enabl m nal, trans S a
(vari abI[L% ngtﬁél E?ﬁFﬁlpaﬁgtif(éfe B?nsmﬁe% r&é“ﬁé@é@%%‘b ?SELf‘?flm‘Tuﬁqﬁpa‘E he
Rever se efibafifniént GEhARRGl ispasdcaibed @Bt RTIBIY RTAIRTAR: fasletdarkalsigledt he
selected rate. Table 21 lists the fields for an FTAP Fill packet, in

accor dafeaicular nraasrgicséi@nfpr&orénﬁ@ai nent andralid RTAP EilkpatksirgfifDagk ﬂlicpzliﬂbn
(o) BB DR ol 5l D, PASE RSN sl fe o
queued RTAP Test packets and RTAP Fill packets (if any) in the Connected State.
[1128] In an embodiment, the RTAP Test packets are transmitted at rates determined
based on a defined rate selection scheme. If the Configured Packet Rate mode is enabled,
then the terminal selects a Reverse Traffic Channel rate in accordance with a set of rules,
an embodiment of which is described below. Otherwise, the terminal selects a rate in
accordance with a Reverse Traffic Channel MAC Protocol described in the
aforementioned HAI Document.

{1129] Table 22 lists the variables maintained by the terminal for selecting the rate for

the RTAP Test packets.
Table 22
Parameter Description

MinRate the value of the MinRate field in the PackerRateMode attribute
of the received RTAPParameterAssignment message

MaxRate the value of the MaxRate field in the PackerRateMode attribute
of the received RTAPParameterAssignment message

MACMaxRate the Ratelndex corresponding to the maximum rate allowed by
the Reverse Traffic Channel MAC protocol

TargeiRate the Ratelndex corresponding to the desired rate

SelectedRate the Ratelndex corresponding to the selected rate

[1130] For the first RTAP Test packet, the terminal sets TargetRate to MinRate and
further sets SelectedRate to the smaller of TargetRate and MACMaxRate. For each
subsequent RTAP Test packet, the terminal selects the rate for the packet based on the

following procedure:



Dat aFi |l | vari abl e(may be set to zero by the term nal &Jun?mﬁed by the
access network) 8 June 2006 WD 03/051076 35 111261 The generated RTAP
Test packets are queued for transm ssion on the Reverse Traffic Channel,
and the‘Y%P‘?ﬂ"ﬂ&“ provi des buffering (e.g., in buffer 280 in FIG 2B) for
a particular nunber of (e.g., eight or nore) RTAP Test packets. The
RTAPTest Pkt OverflowBit indicates if apg RTAP Test packets have been | ost
due to buffer overflow, and is set to 'I'" if this occurs, [11271 The

RTAP Test packe tr ] d,in accordance with a set of rules, an
enbodi nent of V\Aﬁl-lg@%{}{l%ée dggggrqll%geg alté foll ows. RTAP Test packets are

assi gned a par Ifi(TuigaiRatd AMEIXRIE) OfenOTar@étRhie £ BligRate 2, and the RTAP
Fill packets (if anyg are also assigned another particular transm ssion
priority (e.g.,SddespdRapz Ma(fpiggiRate. MAMMaxRa®). queued RTAP Test
packets and RTAP Fill packets (if any) in the Connected State. [1128] In

an enbod[ihrgglgé ?énllea’ge i a?Agyc-s[eSﬁm%gg Eﬁ%ﬁ%ﬁr&dtlffl@,ts@e{o%gﬂ lﬂ%itéﬁf@gﬁ%’ﬁ{ﬂ%ned

based on a ectron schene nf'l gure te

nmode i s speafitdty thd REAPPBRmRI AL m & InSesb Sz edanidethe N 8 CM Rk al(dvasans)
rate in accordance with a set of rules, an enbodi nent of which is.
descri babe NeMewrotesaie Afihgdermingd trapsmith 3 Reyerse diraffis Ghanael; packef copienung e

with a Revergp ’{%ﬂ)&k@t g"gr}ﬁ'tgl(\\iig@&a%ﬁige g&ﬂﬁ?&ﬁérﬁ’fﬁlee' Rsbse sequence

af or ement’i oned cunent . Ists t vari abl es

mai nt ai maechbley fdr e trarsmiad RTAP Tsatlpackétivy ihdremeatisy thevaridble VITEAR). Test
packets. Tabl e Par anet er Descrj ption nRat et he val ue of the M nRate
field i rlllﬁi Paﬁfﬁe&hﬁat‘é%ﬁlészfthi"sat & o Of'ﬁ%ﬂ?%sré]%‘?-\%d"mo"dmed or a

RTAPPar aipl &8 QSHRRionlRsSindgaidh Redsdshfot ‘éﬁEMﬁt & estdbfisYR RBahéctbh bd 10
t he Packer RateMbde attribute of thé recei ved RTAPParamet er Assi gnnent

nessage taghvasira o€ ameRRAPETastmxckets that spgrivive emanddie thagiewem rat e al | oned
Dy L TR B o RS SR oA RS 5T Bl s g
to the sgheqiedo ke trhid I IndRT AN Felt paxke RKTAPRIESL) BaFKEIbit Vofableeihai nal
sets TargetRate to M nRate and
corresponds to the sequence number of the next RTAP Test packet expected to be received
by the access network, and X{[/] is an array of 12-bit variables, each of which corresponds
to the sequence number of the next RTAP Test Packet expected to be contained in a
Reverse Traffic Channel Physical Layer packet transmitted at a rate corresponding to
Ratelndex i. These variables are initialized by the access network upon receiving the first
RTAP Test packet following receipt of an RTAPParameterComplete message. For the
initialization, V(Rgtap) is set to the RevSysTime field of the RTAP Test packet, and X{]
15 set to the Seq_i field of the first RTAP Test packet (for all possible values of ).
[1133] In an embodiment, for each RTAP Test packet received at a rate corresponding

to Ratelndex &, the access network processes the received packet based on the following

procedure and using the value of the RevSysTime field in the received packet:

If RevSysTime = V(Rgrar), then
RTAPTestPktRecd[4] is incremented by 1,
RTAPTestTime is incremented by {RevSysTime — V(Rgrap) + 1}, and
V(Rgrap) is set to RevSysTime + 1.

If RevSysTime < V(Rgrap), then generate an RTAPSyncLost indication.



further sets Sel ectedRate to the smaller of Target RaBaJunti2fAGNaxRat e.
For each subsequent RTAP Test packet, the termnal selects the rate for
t he packg Qﬁ_slﬁ;q[ on the follow ng procedure: 8 June 2006 WD 03/651076 36
Tar get Rat e argetRate + 1, If (TargetRate > MaxRate) then TargetRate =
M nRate, and SelectedRate = M n (TargetRate, MACMVaxRate). The above
procedure cycles through all supporte87rates, up to and limted by the
MaxRat e speci fied by the RTAPParaneter Assi gnment nessage and the

MACVax Ry | | opedn nbddiGeNPGhd ret R Hetwdrk Filtiet gr&eg?és thtaRam LB tRe

Reverse Tr fi c Channel packet containing an RTAP Tes acket at a rate
Wt h Ratrecterrm:d)«RTAP Testi packaneitgsthe heluasebtheétquk Seliugfrcall pwnbkervaﬁms of he
transmt EITAP Test packet by incrementing the variable V; (SR V).

[1131] | ﬁ’ O¥&r i nal receives a ConnectedState. ConnectionC osed or a
Rout e Update ConnectionLost indication, it does not attenpt to establish

a connection ﬁmr&mm&grsqnc@&emeagg%é’q}&sx (Rackehsd t hat may have
remai ned in the queue In an e di ment, t'he ‘access network

mai nt ai ns se@'é[khilssetetoisam_lesl V(RRTAP) and X[i], to keep track of the
RTAP Test packets. V(RRTAP) is an 8-bit variable that corresponds to the

sequenc of the AP Test ket expect e ecei ved by
the- accdtler vy en' dfadHert, eheralids, BF SEmBRETE VitriomrL o SEtREs
whi ch ceRfeRNé sarrit® olithi@ m@e@mduw@%t%eﬁ&wws dRRARs FestunBRe ket
expected to be contained in a Reverse Traffic Channel Physical Layer

packet ®bitansdite repiessnt the seauenedpyedyondi ng to  Ratel ndex i. These
var i abl flﬁ! ‘pﬁ ! e&éeﬂn}?ypetr*b%ﬁﬁ&eﬁﬁax %X% n 5’1%%%5%%%1?( 'tﬁg bldd TSt

RTAP Te I"'oWi ng r'ecel pt of amnet er € nessage.
For t he stakistidsi eﬂohaaahﬁ tha pef\t'émiﬁ%l?)comuaabni aretd&achRerzl Detow. mm fheefbﬂowfngi he
RTAP Test packe 4 t to the Seq_i el d of t%%g first RTAP
Test padlkatl a(yrr?rd%rrq[ p%‘s’§ §he TuRRsE TobitS yo a[?mfa HA¥E BAfBEdP@NLE § or
each RTAR, Ldlggﬁggtenﬁgerved at a rate corresponding to Ratelndex Kk,
t he access etvvo processes the received packet based on the follow ng
procedure and using the value of the RevSysTine field in the received
packet: |f REhSugTputdEbpg)HTARte withateteIRdeRTest Pkt Recd[ k] is i ncrenent ed

by L. RTATeS! T\l 5. o6k 051 B8, 04, LBRSUET) FRrArYLERTARL 23] 20

V(RRTAP) is set

Overall throughput (Kbps)
= (3. RTAPTestPktRecd[:] x PhysLayerPkiSize{i]) /

(RTAPTestTimex 16 x5/3).

Packet Error Rate (%) for a rate with Ratelndex 7
= (RTAPTestPktSent[i] -RTAPTestPktRecd[:])x 100/ RTAPTestPktSent{i] .

Overall Packet Error Rate (%)
=" (RTAPTestPkiSent[i] - RTAPTestPktRecdfi]) x 100/

S RTAPTestPktSent(i].

11137) Referring back to FIG. 2B, at terminal 106, controller 270 may be operated to
generate the RTAP Test packets, which may be stored in buffer 280. At the appropriate
time, the RTAP Test packets are retrieved from buffer 280, routed through muitiplexer
284, and processed by TX data processor 286 for transmission over the Reverse Traffic
Channe]. Controller 270 may further provide a rate control to modulator 288 for the

selected rates for the RTAP Test packets.



If RevSysTinme < V(RRTAP), then generate an RTAPSyncL8hune2096tion. 8
June 2006 'WD 03/05 1076 37 [1134] In an enbodi nent, the access network
further\Pb%%ﬁ§§ﬁ§ the fields of the received RTAP Test packet using the
val ues o eek fields (for all possible values of k) as follows:
RTAPTest Pkt Sent[ k] is increnmented by {Seq_k - X k] + 1), and X K] is set
to Seq_k + 1. [1135) In an enbodi nent 38operations and conpari sons
performed on sequence nunbers are carried out in unsigned nodul o 2s

ari t hnet jigag) Mer@fén%w&ﬁo PG, BMTEChccRls phint S04SR ﬁ?@ewsﬁgmktstﬂg

sequence nunber The reverse |ink perfornmance na term ned
based orprotessabby Eé(t ézda peicaisos 234 snd ﬁmmtledftotcbetr@l@afrfnorm@mmwaraﬂﬂ them ons

are describ bel ow. Inthefollo yLayerPk Size[i] gives the
nunber geites A CXITRS, KATIONS LYRES & rﬂgwéton ™ eacl B&Agof%égfpf%ﬁm% e
Rat el ndeyel andl {0 e hERPS) of Qﬁcharerc@ﬁ/@d VR'HQP E\?@f dndThe se

iy
RTAPTest Pkt Recd| 1 | %EPhysLayer Pkt Si ze[ i ] Rgg | mne X 16 X %ue)-'%%.
Over al | rumberghlpitie (débmysnﬁwmskﬂf@eﬁmpp};mbde Rlagcs]_ay:mnﬁhﬂﬁ'l 2] trdher

Rat o1 ncHPOFeS e vegiahlep Tt biee Sarty T ToTPTIRSTECT B VLRI P £ igsaed rom the
RTAPTest Rl Renk fip epRichis! Pacd@&nd%rdrébbvé?atsnwﬁmzé neﬂf f‘ﬂ&swgﬁéﬁﬁéﬁ [i]
- RTAPTest Pkt Recd[i]) X 100/ Z RTAPTest Pkt Sent | Ref erring

back to tF Ip@foale;heauorrtp@mmnaﬂesmﬂE«;d adont fel \Iaepu:*zr?e@emymbeetfpmaatemetrws

ener at RTAP Test buf f 280. At the
aopropr (A 1 fhe 63le BRRELEPRAERL PR G e TMEDEtas e bl BeARenisho, |
rout ed ttE'd}ﬂitﬁJ&s rmlréweﬂ %arnlonzﬁ%nmddlmﬁﬁe&mi ¥y B (gé'#fcﬁ‘mléaﬂ O&&P FeWer286
for transnission over the Reverse Traffic Channél . troller 270 may

further adfisiphale and/prdiferenhstatistics maybeuypHeaed. 2dareoyer, fwer, additianaband/ar es
for the ﬁé‘r@n Te ed'a?e(%l%%h rnesssag‘tlasl;J nm%y%%%?owded and each message may include fewer,

additional, and/or different fields than those described above. Thus, various variations of
the specific implementation described above may be contemplated and are within the
scope of the invention.

{1140] For clanty, various aspects and embodiments of the invention have been
specifically descnibed for the lgh rate packet data in cdma2000.. The techniques described
herein may also be used for other CDMA and wireless communication systems. For
example, these techniques may be used in W-CDMA systems. Various differences exist
between c¢cdma2000 HAI and W-CDMA, and the techniques described herein may be
modified for use in W-CDMA (e.g., modified to account for the difference in signal
processing).

[1141] The techniques described herein may be implemented by various means. For
example, the techniques may be implemented in hardware, software, or a combination
thereof. For a hardware implementation, the elements used for testing and statistics
collection may be implemented within one or more application specific integrated circuits
(ASICs), digital signal processors (DSPs), digital signal processing devices (DSPDs),
programmable logic devices (PLDs), field programmable gate arrays (FPGASs), processors,
controllers, micro-controllers, microprocessors, other electronic units designed to perform
the functions described herein, or a combination thereof.

{1142} For a software implementation, the elements used for testing and statistics
collection may be implemented with modules (e.g., procedures, functions, and so on) that

perform the functions described herein. The software codes may be stored in a memory



WO 03/ 0514) 76 38 111381 Referring back to FIG 2A, at8 dene2d06oint 104,
the RTAP Test packets are processed by RX data processor 234 and

provi dedWPd3®dWit ol | er 220. Controller 220 then identifies and extracts
various types of information fromeach RTAP Test packet (e.g., the rate
and the sequence number of each recei ygd RTAP Test packet and the
sequence nunbers of the last transmtted packets for all possible

rates). Controller 220 furt % >é5{){&1}? Sé tnpe vari abl es namintained for the
rates ba¥iidegn PHEORGGA AR D] 18 oP r’dhh anHexeped by dPragsasr fe gt
packet s, t to
Dar or m R0 s 2D A 2O IO et i 28 b Bb Y KR b OB B Bt
per f or mawtien niet procsssor o Ek89al Tt meaﬂuomessmiescwhmhlo@m itepn &s eammupiatively

specific inplenmentation of the inventi ve t echni ques. Fewer, additional,
and/ or PHPIER &nihePEAGesSORYIA YREORS FIEaRsdt kagyen Idheart.  addi ti onal , and/ or

differ qu fi jat | HeER sn?ré iRAuEA h@x‘étneﬁar rWr&Q\é nd (SR8 in ¢ g@"i‘dctal Rg%énam
and/ or I Tferent pr%ce ures and nessages nay e provi ae d each
nessage seetyonsncThede heslieg are aodintérsied|tp lemd/the schiffef eff dret canceptsl slesdmbad
t hose descr be aboye. Thus, vari o%s variatiaons. of the s‘gse\%irfui&?l

i npl enert %‘Fﬁ“o‘ﬁ’ el "Ef’éa SORSPE MaY hp tca‘wﬁrya%@hsrnwcap uEhAu the
scope Ofenhl%%p'e&‘ﬁémdnon (11401 For cI arity, various aspects and

enbodi nents of the invention have been specifically described for the
hi gh r atlé14#ckeThe ateaidun desergpREO00f thheilac&shdmieqwedlmm&i: 1S providefido @hnblmay

al so be used for. .qt her and wrel BSS &0 ati ste

exanpl o, 7 RESER ElHhPIHEEH tafahs O LRF AreSPmAnGOR: SAESHpHRGatons t

di ff er eng@s moatmerh@wm% 128y A6Parki toathese OB in A adthénd BRNEEINGHES
descri bed herein nodi fied for use in WCDMVA (e. nodifred to
account pmmpﬂqséle&mc? kereingeay be anpdisd to ofhenembedingnts \ml_:_ %s_iemﬁ'eng &emrtthes
descrlbed e var he
Lochni g ;srl%ﬁc‘r,g Sl efE?}’he lﬁvénfiﬁ’% d”fﬁg&,ﬁg{; pesciit lﬁ\%ﬂﬁ?ﬁmgsﬁ{elﬁ ‘mt'rgx?(fed t@i@% tifed to t

t her eof thd:ahbadlhﬁhdvm\en inefire berisab iberaccdried teanideitscopecorisidient @sthi thg and
statistics . collectigon may bhe inplenented within one or nore application
speci fi @“Pﬁ'@@'ﬁraa@é‘ﬂwdlf?%\'ﬂe? g'“‘(’ﬁ@ §in. dj gital signal processors (DSPs),

di gital signal processing devices (DSPDs), programrable |ogic devices
(PLDs), field programmabl e gate arrays (FPGAs), processors, controllers,
m cr o- cqntd45)| | eWHAM ISrOpAIFEIZ88s, ot her el ectronic units designed to
perform the functions described herein, or a conmbination thereof. 111421
For a software inplenentation, the elements used for testing and
statistics collection nmay be inplenented with nodules (e.g., procedures,
functions, and so on) that



performthe functions described herein. The software8cBng2f86 be stored
ina nmenory 8 June 2006 WO 03/05 1117 6 39 unit (e.g., nenories 222 and
272 in FIGS. 2A and 2B) and executed by a processor (e.g., controllers
220 and 270 in FIGS. 2A and 2B). The nenory unit nmay be inpl enented
within the processor or external to tfpe processor, in which case it can
be communi catively coupled to the processor via various neans as it
known in the art. (1143) Headi ngs atd.AIM8uded herein for reference and
to aid in the locating certain sections. These headi ng are not intended
to limtithe scepBo®ifol hetigdBCHMaitydeS 6KdnBEld asédefhi&] Withnd Esrwasd Gink he e
concept SyifBksdBYLcRiAiEARN Ss,gtym’idbng;n’@ﬁ,rg:secti ons throughout the entire
specification. 111441 The préevious description of the disclosed

enbodi nents i [ t Le.: iLled.in.t t .t ke
or e g pr SELE AT, RREEAR DR BN e e sl
will be F&d f’y %bé’?getﬁ"i t 5" NE ™MK € F?‘} thé WP UL ‘generi c
princi ples defined herein may be applied to other enbodi nents w thout
depart i ng fro?ﬁnﬁsgrm%faﬁpn?owogeéaﬁ@e bapetkon WG &st pesnes thifs firstieesgss ent
invention is not intended to be limted to the enbodi nents shown herein
but is to be mevvindéest pavketsivibesforsard praffocoeiainedlent with the principles
and novel features disclosed herein. [11451 WHAT IS CLAIMED I'S: 8 June
2006 40 CLAI Mmarkmit8ngriiopdadckt packee sia angversgiraffialchannebfandhannel s associ at ed
with a forward Iink in a wreless data comruni cati on system conpri sing:
receiving a firdishitiRg si2aifsaltada irBFlcWr8fe babRI M xRS chagkdls.ngs for one
or nore channels conprising traffic channels, auxili'ary channels, or a

conbi nathon t : s QQUAT i . 1 0F
testI set % en&qﬁ%@éﬁif&?ﬁﬁ%?@%ﬁ%&gacﬁ)lgl?g \l/)?ﬂgﬁ a?(la(gtltqﬁglgg i‘?és%@??%"%wew d
;otr

traffic cAhanne nsmtting | oop back packets via a reverse traffic

channel ; ,and _transm,ttin igpnaling data via traffic or one or
Sud i ar 7 chahirenos of ¢ TP ReandRe biafm G eBnur e En R g ahdoA
packet itélfides data descriptive of one or nore test packets. 3. The

met hod of claim1, wherein the wirel ess data comuni cation s%stem is a
CDVA 4, The method of claim 3, wherein the CDMA system supports ¢cdma2000 High Rate

Data Air Interface (HAI) standard.

5. A memory communicatively coupled to a digital signal processing device (DSPD)
capable of interpreting digital information to:

receive a first message having included therein test settings for one or more channels
comprising traffic channels, auxiliary channels, or a combination thereof;

configure the one or more channels based on the test settings in the first message;
receive test packets via a forward traffic channel;

transmit loop back packets via a reverse traffic channel; and

transmit signaling data via traffic or one or more auxiliary channels.

6. A method for testing one or more channels in a wireless data communication system,
comprising:

receiving a first data transmission via a first channel;

identifying parameter values descriptive of the first data transmission;



system 4. The method of claim3, wherein the COVA sysiene 2086ort s
cdnma2000 High Rate Data Air Interface (HAI) standard. 5. A nenory
comuni caDimaisyréoupl ed to a digital signal processing device (DSPD)
capable of interpreting digital information to: receive a first nessage
havi ng included therein test settings for one or nore channels

conprising traffic channels, auxiliar §1channel s, or a conbination
thereof; configure the one or nore channels based on the test settings in
the first neseagwyg a sceweldat transmigseakeitls theiiderai ffed ipamanektérmalfescandhannel ;
transmt | oop back packets via a reverse traffic channel; and transmt '
signal i ng dat'&@" “B$ &Ffsie?f’"gﬁ%@r{éa“ﬁwmv'ﬁﬁﬁ?qqngﬁya’&%nneI s. 6. A nethod
for testing one or nore channels in a wireless data conmuni cati on system
conprising: receiving a first data transm ssion via a first channel;

i denti fying par anefter methiodesf diese ré, pwhereinothet Rest fdhasmeldiat & forveand nrafBic on;

8 June 2006 /051076,41 form ng a second data transm ssion with the
i dentif i %‘"‘ﬁggﬁ‘g&i"é?a\?ﬁlcﬂwﬁf ﬁﬁ’cfev‘%F%H@ﬁicth‘%?t he second data

transm ssion via a second channel. 7. The method of claim®6, wherein the
first channel is a forward traffic channel and the second channel is a
reverse traff8.c chienakethod of thame: whdrenf the firshdata whesnaission [temprisest a dat a

transm ssign conprises a lLuralit f test .packets and the seco dat a
tr anam LI Colgr: BEged apf 1 frocpd ofta iaSmBaER ShReRET® PURGI WL EPh | he
| oop bagkcipadi@lss a1 whedh thd fodpbRRBIaCketY AcURR tHE paratiRidrURlue@ldeddpiptil €St
packets. 9. The nmethod of claim8, wherein one | oop back packet is forned

for eackfthsdestipeckeds tine interval. 10. The nmethod of claim8, wherein
each | oop back packet covers zero or nore test packets. 11. The net hod
of claim 10, wherein each | oop back packet includes a first field

indi cative ofg a speirhéthopbDtiaiinl8, wherdin ohie ibsp bakppdeRekisFoakal fdr&hegs.
12. The nethod of claim 10, wherein each | oop back packet includes a
second Paftishkar timsi BYale of a specific packet type for the |oop back
packet .

10.  The method of claim 8, wherein each loop back packet covers zero or more

test packets.

11.  The method of claim 10, wherein each loop back packet includes a first

field indicative of a specific protocol to which the loop back packet belongs.

12. The method of claim 10, wherein each loop back packet includes a second

field indicative of a specific packet type for the loop back packet.

13.  The method of claim 10, wherein each loop back packet includes a third

field indicative of a start of a specific time interval covered by the loop back packet.

14.  The method of claim 10, wherein each loop back packet includes a fourth

field indicative of whether any loop back packets were lost due to buffer overflow.

15.  The method of claim 10, wherein each loop back packet includes a fifth
field indicative of a specific number of records included in the loop back packet, wherein

one record is included for each test packet covered by the loop back packet.



13. The nethod of claim 10, wherein each | oop back p8ckme 28@6udes a
third field indicative of a start of a specific tinme interval covered by
the | oop back packet. 14. The nethod of claim 10, wherein each | oop back
packet includes a fourth field indicative of whether any | oop back
packets were | ost due to buffer overfhow 15. The nethod of claim 10,
wherei n each | oop back packet includes a fifth field indicative of a
speci Li ClmunﬁlEHedlﬁzth?cEGDdildlmhim@hbdﬁd e'tdh lbb&bdqugclgb’mrh’crl]m'@ loRé regwhﬁﬁ)k EE&T&E one
record is included for tes cket coverge the lo ack packet.

5 June 26BEasks! cqvsrechpiedpombrck pacten ﬁ??*lt?comé?'é%ﬁgéé@hoﬁ fg@J Paaretpicket
I ncl udespPiferdSGAld deﬂﬁﬁ@@?oi?théc%%sﬁb%?iﬁ?%o@&é‘ﬂ ShadNerl NE 'OOP back
packet, ‘each record including a set i el ds a set of paraneter

val ues identified for the correspondi ng covered test packet. 17. The -
met hod of7.cl &'l ﬂaethod/nﬁrc&him eéactwheremoeathi medradesludesf 4 figét fidle!liddicaneadt | ve
of whet her not .t he f i ncl udes a %; Fnce qunber of a ﬁlgnallng
message Wastee s ngke gerord igludes 8 soquRagsTRimber 8T 2 fignaling Mesjags use 40 Asien
wher ei n @aght Eea@ed i ncludes a second field indicative of the sequence
nunber for the signaling nessage. 19. The nethod of claim 16, wherein
each record includes a third field indicative of a transm ssion source
of the tist p"ﬁ@haeth@dwb:ﬁa'm By wiheeim ecbretor@iicluiibea seebhd feldfinditaivnof the
wherei n each recog iJ %Iude a fourth field indicative of a tine period
over whi ¥AUGRENERES AL SIENAIEIPENEy the record was received. 21. The
met hod of claim 16, wherein each record includes a fifth field indicative
of a nupper Bfe ABHLA RCHRASI 6 WHefeH ANARorRARKRIS 4 BGE 144 n':d?caf’i‘wE)IBY§' Cal
Layer packet containing the fest packet covered by the record.

met hod dfansinision seyurcanbtheitast paskpt qosered 4y iheokemtds a sixth fiel d |nd|cat|ve
of whether or not a sequence nunber for the covered test packet is

i ncl ude n the ord 3. . The, net hod wher gi .e ch. reco

el e mRRSS BT ofith d bl Grh Seofd BsBESs MHAL R FAGHne G50t s o
test packss perdl ovEP&hIFROMst Hacidh 8bvEréd byMEFRLAI waRcdipap back packet

i ncl udes a pararreter value indicative of onission of one or nore test
packets. 25. The nmethod of claim8, within each test packet includes a
first fidd iTdi matthw@f claim 165 peeidin caghr sredohcludeswhifidth fidlé indicativpatet
bel ongs. mb‘]elrm Qla zwges%lg’én ro:l'l(Mz?C) packets received in a Physical Layer packet

containing the test packet covered by the record.

22, The method of claim 16, wherein each record includes a sixth field indicative of

whether or not a sequence number for the covered test packet is included in the record.

23. The method of claim 22, wherein each record includes a seventh field indicative of a

sequence number for the covered test packet.

24.  The method of claim 8, wherein each loop back packet includes a parameter value

indicative of omission of one or more test packets.

25.  The method of claim 8, within each test packet includes a first field indicative of a

specific protocol to which the test packet belongs.



43 26. The nethod of claim8, wherein each test packgt i%@@és a second
field indicative of a specific packet type for the dun t. 27. The
nmet hod of claim 8, wherein each test packet includes a third field

i ndi cat W BSI96sequence nunber of the test packet. 28. A nenory

communi catively coupled to a digital signal processing device (DSPD)
capable of interpreting digital inforgmtion to: receive a first data
transm ssion via a first channel; identify paraneter val ues descriptive
of the first data transm ssion; forma second data transm ssion with the
identified paraneter values; and transmt the second data transm ssion
via a secondjghanigl mafod Hf TRHAE iRieih &ath NG PGP ndiRIR £HapReFd N 2
wirel ess data conmunication system conprising.: receiving a plurality of
t est padkdetasiveiofia apdetfioysachetttype for thecthsipaehet. i denti fying a transnission
source and a sequence nunber of each received test packet; formng a
plurality of |oop back packets for the plurality of received test

packets, wherei nTRaGHeth&PRf AR e,aalﬁe;eirpee{ﬁ{ &szga&ewmdm& éaﬁ;d @a@mﬁet s

. 5P, &
and i ncludes the transm ssion source and the seuence nunber of eac

cover edindecativpat k eequengechumrten shihetiéstgackise | oop back packets via a reverse
traffic channel. 30. A nethod for testing one or nore channels in a
wirel ess data conmunication system conprising: sending a first data

transm ssionzgia a fiefndky s&aﬂmﬁlcmivay%bgple@ t& aSB G Gigal Brdct SRS R ON
via a second channel , wherein the second data transm ssion includes

par anet PSR} capsblges ortemprating digital ndfofmation tefat a t r ansni ssi on; and

updating a plurality of variables S on.the paraneter val ues included
Pt he " secomieRa i finBish B8 3 Wbkt 03/ 051076 44 31, A

met hod for tREhtifigp@dfeter validslesdtiptive bs thelfirat ditd RARafissibi;a conmuni cati on
system conprising: sending a plurali tg/ of test packets via a forward

traf fic chanfem a seserd data fansmyissipm Mithyherdentpiigd paseretsnvaletssand a a reverse

traffic c hanﬂ%smim%rsgéd?ld data transmission via a second channel.

29. A method for testing one or more channels in a wireless data
communication system, comprising:

receiving a plurality of test packets via a forward traffic channel;

identifying a transmission source and a sequence number of each received test
packet;

forming a plurality of loop back packets for the plurality of received test packets,
wherein each loop back packel covers zero or more test packets and includes the
transmission source and the sequence number of each covered test packet; and

transmitting the loop back packets via a reverse traffic channel.

30. A method for testing one or more channels in a wireless data
communication system, comprising:

sending a first data transmission via a first channel;

receiving a second data transmission via a second channel, wherein the second data
transmission includes parameter values descriptive of the first data transmission; and

updating a plurality of variables based on the parameter values included in the

second data transmission.



each | oop back packet covers zero or nore test pack&@hﬁ@ﬂﬂﬁcl udes a
transm ssion source and a sequence nunber of each covered test packet;
and updwto oagpsaorel urality of variables for a plurality of transm ssion
sources based on the transm ssion source and the sequence nunber of each
test packet covered by the received ‘H)op back packets. 32. A nethod for
testing forward link for specific configuration of one or nore auxiliary
channels in a wireless data comunicati on system conprising: receiving a
first nessagélhavingnfthed utRsd tesHag eioRe t @&t maes tdhagsels oin tshewigelessordatror e
auxi | i aéé/m]gmﬁngg%sg Sfe%n%hg%mg. each auxiliary channel based on test

AR IR 1

settings applica erauxrFliary channel; and transmtting each

confi gured apidiigar Mutignefakstipaciens o dfoseartitabid dinaap! i cabl e test
settings. 33. The nethod of claim 32, wherein each test setting is

provi ded vi aresivingspodtrahty afeloep Park pekets viesa remstsealgrlfic 3hanmphewheseinod of
laim 3 in i il |5 i d .f
o SR A58 Bk D RGNl AL LA CHRRRLIC S bRBeidElonre s

a fir staddestequesdetnuntbef 6f cadh pavdred wspgacket avdl ue to be transmitted on an
acknow edgnent (ACK) channel. 36. The nethod of claim 32, wherein the
first messagbPYavBEadpbyalityod vanablestor a phuskitynf trapsmigsign spyuree basedar the t o

be transmdti: r ( | T of
oo B PDANE ROOhERb  ROPRIR e BuTRASCT
parti culoap backpackew. be used for a data rate control (DRC) channel. 8 June
2006 WO 03/051076 45 38. The nethod of claim 32, wherein the first

nmessage i ncludes a fourth test setting indicative of maintenance of a

test node inzgveny rﬂ‘fth@d R kIO arl ARk TSt PEcific 'c?ﬁl?ﬁurﬁ%ﬂﬂc&ﬁé)&m&%- A

menory conmmuni catively coupled™to a digital "signa ocessi ng device
(DSPD) aepladrly ehafnelsnt @ mpreddss dgtadioginialicatioh systeni ommprosingsend a plural ity
of test packets via ﬁ Lorvvard traff.i G gh nnel: recej.ve a @LFural ity of
| oop back palaeEinga frsh messpse having fpelpded Tasrak fest §itings; 1o DE9ne ¢'dBfeback

packet £QVIR4r§ cRAfneIsOr nore test packets and includes a transm ssion
source and a ) o i ]
configuning each auxiliary channe! based on test settings applicable to the auxiliary

channel; and
transmitting each configured auxiliary channel in accordance with the applicable

test settings.

33.  The method of claim 32, wherein each test setting is provided via a

respective record in the first message.

34.  The method of claim 32, wherein the one or more auxiliary channels is used

for signaling.

35.  The method of claim 32, wherein the first message includes a first test

setting for a particular bit value to be transmitted on an acknowledgment {ACK)) channel. |

36.  The method of claim 32, wherein the first message includes a second test

setting for a particular value to be transmitted on a data rate control (DRC) channel.

37.  The method of claim 32, wherein the first message includes a third test

setting for a particular cover to be used for a data rate control (DRC) channel.



sequence number of each covered test packet; and updhdang %ﬁQﬁa‘lity of
variables, for a plurality of transm ssion sources based on the

t ransmweinamssour ce and t he sequence nunber of each test packet covered
by the received [|oop back packets. 40. A nethod for testing a link in a
Wi rel ess data communi cati on system csprrprl sing: collecting a first
statistic for a first paraneter Wmle in a first operating state;
collecting a second statistic for a second paraneter while in a second
operati ng state receiving a first msssage requesting the first or second

statistic; SPhihod AR ERIRAY gﬂst | DS EAHRSIRE o fouhh (£

second statl stic et od of c al m |rst paranet er

cor r espenihg ihdicalihangnaintenametdf\ectesiatody Inodvenhdf £ corhedtion Ellosurs oati@ost 42.
The net hod of claim40, wherein the second paranmeter corresponds to
changescaMRE®i®yi ng sector while in a connected state. 43. The method of
claim40, further conprising: receiving a third nessage to reset the
first and second statistics; and resetting the first and second
statistics i39.r espanagotycontmeiivativglyt deeipldd foda dRSaBEiIgnalSprdeuseing WRGicY\O
03/41M)76 46 44. A menory communicatively coupled to a digital signal

pr ocessOvE TN cop eof‘DW“%%?)‘&B?lé“@FT“PH‘P%F%ret| ng digital information to:

col I ect af i aBhhig\ofest Bckts (d SlorpareEmELhalicle Tn @ 11 7st

operating state; econd stati st c or a sécond paraneter while
i n a second repsval phgality af énop baek pavietavial ¥ eveme safgechangel cohenemn dabie

first or second statistic; and send a, second sage with the requested .
first dP"% i‘g‘rﬂi‘ é?téf"’%‘f‘ 2gro °A§‘°’%“‘1§EP??58‘5f"BB cg‘g‘f €5 RQTARSPISSION;SRUICHARMR] i n

a wi rels%ﬁ@en@@hﬁmﬁml:}?@&de% tet patIQM an@OTPr i Sing: receiving a first
message Nhaving i ncluded therein test settings for the traffic channel;

formng a plupdalel a pluodlity e’ét/arp&lﬁsébsafpb:rahiryanfstmnsmlsomncsnumqe basedfoj the

h | t f t ts | t
Schome: BT s RdRue P A FRRecEap Rt R R o MER S e Eee B4V e NS  ne
traf fi qogfBdtkYackets.

40. A method for testing a link in a wireless data communication sysiem,
comprising:

collecting a first statistic for a first parameter while in a first operating state;

collecting a second statistic for a second parameter while in a second operating
state;

recetving a first message requesting the first or second statistic; and

sending a second message with the requested first or second statistic.

41. The method of claim 40, wherein the first parameter corresponds to changes

in active set pilot while in an idle state.

42.  The method of claim 40, wherein the second parameter corresponds to

changes in serving sector while in a connected state.

43.  The method of claim 40, further comprising:
receiving a third message to reset the first and second statistics; and

resetting the first and second statistics in response to receiving the third message.



46. The nethod of claim45, wherein the first rressag%Jllmm a mni mum
rate and a maximumrate for the test packets. 47. The nethod of claim
46, wheW& HW/HEOsel ected rates for the test packets are cycled between
the m ni num and maxi numrates. 48. The nmethod of claim47, wherein the
selected rates for the test packets ajg further limted by a maxi num
rate specified by a nedia access control (MAC) protocol. 49. The net hod
of cl aim 45, ¥\her|nthef|rstmasal cludes an indication

mai nt enance 8 '%"F”‘HB‘G&O'BW"FWé e gchP%e%ﬁ%ﬁﬁ’ég'tﬂlﬁ‘%\?gﬂfocﬁfs'%g device
connect {[9SPD] QpHEIL o@imé\?}@@gd.gmm@ﬁﬁgm t80. The met hod of cl ai m 45,
wherei n each test packet includes a first field indicative of a specific
protocol to e#liecha firse stebsic fpaélﬁest posimnterswhilglin aTiret apetdig stdfte;cl ai m 45,

wherein each t des a second, fi i ndi cative of

specific pacfi‘gﬁct@gtg‘)?‘g?m ﬂbc tltééglse‘iﬁ’g IP@'EameéerjﬁHg 1B §6° ‘(Pff“i’fgfg*% 47
52. The net hpdeot amralrﬂasé-fx% r\éﬁ*@é’sﬁh tRaRE dr@gdondatdiRlic:i 4@l udes a third
field indicative of articul ar |rre i nstance when the test packet was

gener at ed. 5$nd'ﬂrﬁecmm®dagﬁwdhahermeqlESteerEﬁt@rne@mdhtfttl@sc packet incl udes
a fourth field indicative of whether or not a test packet was |ost due
to buffer overflow 54. The nethod of claim45, wherein each test packet

includes a fagld Aomesid8 for @dstiag Rl tiffici dhdndl RS Siifkele8s dataeSorhMinichont est
packet, and wherein each rate f| eld includes a sequence nunber of a test

packet Y4, (CPEIREIANBt ed at the corresponding rate. 55. The nethod of

cl ai m 54, leeecg 'vnl g@rsI i%ssa%chg\}m#muélﬁ tﬂer«rgl'ldés g%tuﬁé% for® ?%SB%

reverse link ratee nrcative cou

si gnal ¢Haaa€elssi ng deV| ce (DSPD) capable of interpreting digital
information to: receive a first nes e hayving included therein test
settings for W&"r&lﬂ‘fﬁ’&’%ﬂﬁﬁﬁ@f’kets ?%?ﬁﬁ’ﬁ“ﬁ?‘ﬂ?&ﬂl“@?‘r icicpamelacket s for

{ransm osi onshl fubd B H1BIABREL barBBbRS kab SbRIUCEME, LSt Packet s

based on a rate sélection schene; a transmt test packets at the
sel ect ed r at ansonttinigehd testffackets bathn etlect&d ratek amghb adfficachanedt i ng a rever se
traffic channel in a wireless data conmunication system conprising:
receiving a first nessage having included therein a mnimnumrate and a

maxi mum 46.  The method of claim 45, wherein the first message includes a minimum rate

and a maximum rate for the test packets.

47. The method of claim 46, wherein the selected rates for the test packets are

cycled between the minimum and maximum rates.

48.  The method of claim 47, wherein the selected rates for the test packets are

further limited by a maximum rate specified by a media access control (MAC) protocol.

49. The method of claim 45, wherein the first message includes an indication of
maintenance of a test mode on the traffic channel 1n event of a connection closure or a lost

connection.

50.  The method of claim 45, wherein each test packet includes a first field

indicative of a specific protocol to which the test packet belongs.

51.  The method of claim 45, wherein each test packet includes a second field

indicative of a specific packet type for the test packet.



rate for data transmission on the reverse traffic ch8nhtne 208fn ng a
plurality of test packets for transm ssion on the reverse traffic
channel WOWKEY 8T each test packet includes a sequence nunber of a test
packet |ast transmitted at each of a plurality of possible rates;

sel ecting rates for the test packets ppased on a rate selection scheme and
limted by the mninmumand maximumrates; and transmtting the test
packets at the selected rates on the reverse traffic channel. 58. The
met hod of claimb57, further conprising: 8 June 2006 WD 03/051076 48
queuing the fsor eqykRlhpRGKelain £ wikr BRI AEH 1[RTabE8"hGAE LA Irfid
channel in a wreless data comruni cation system conprising: sending a
first moskoaeelbfvipagiciiactindadtinee mdien theasst pacltdt waggeh@ntetthe rever se
traffic channel; receiving a plurality of test packets at a plurality of
rates on the reverse traffic channel; and updating a plurality of

vari abl es naispt ai 3! | t : f

t he received Stg est ﬁggéﬁ(egiti%& Bgﬁlm##g’ h@%ﬁrﬁgg e%)c?’ %ﬁa?%?ggfngﬁgﬁﬁefﬁ) b i81°
conpr i simgcative of whacther @owt # éxit pasket waclkstducuptaffemayeafldw.r st vari abl e
based on a sequence nunber of the test packet. 61. Atermnal in a

W rel ess data comruni cati on system conprising: a receive data processor
operative tosgeceiyg nutladdidibyaffwiddh RAF st fackb@inBludé Ok YiRIddot k&l i C
channel ; a controller operative to identify a transm ssion source and a
sequencef apipalityodf possible rawes donvibd test packreicket wherdint eachaatn felglinnladestay of

| oop back packets fo he rality of .received test packets, wherein .
cach | oupBateher 8l = ICalelE alstinsn aCOE PRERERAPE T RRG | el udes t he
transm ssion source and the sequence nunber of each covered test packet;

and a transm t data processor operative to process the | oop _back packets
for transn §8i onThe aesthadenfoplaimn SAamhergine pashirtest. pasket mpladesefiphdndor @it

g;gikrer][ S&oSshHg};&g&&ﬂ@&&gi ng: a buffer operative to queue the | oop back

56. A memory communicatively coupled to a digital signal processing device
{DSPD) capable of interpreting digital information to:

receive a first message having included therein test settings for the traffic channel;

form a plurality of test packets for transmission on the traffic channel;

select rates for the test packets based on a rate selection scheme; and

transmit the test packets at the selected rates on the traffic channel.

57. A method for testing a reverse traffic channel in a wireless data
communication system, comprising:

receiving a first message having included therein a minimum rate and a maximum
rate for data transmission on the reverse traffic channel;

forming a plurality of test packets for transmission on the reverse traffic channel,
wherein each test packet includes a sequence number of a test packet last transmitted at
each of a plurality of possible rates;

selecting rates for the test packets based on a rate selection scheme and limited by
the minimum and maximum rates; and

transmitting the test packets at the selected rates on the reverse traffic channel.

58.  The method of claim 57, further comprising:



63. An apparatus in a wreless data comunication sygt]é'rﬂec%%@i Si ng:
means for receiving a plurality of test packets via a forward traffic
channel WEHHN0 j dentify a transm ssion source and a sequence nunber of
each received test packet; 8 June 2006 49 neans for formng a plurality
of loop back packets for the pluralitygof received test packets, wherein
each | oop back packet covers zero or nore test packets and includes the
transm ssi on sourc nd t({1e sequence numnber of each covered test packet;
and neans foﬂ“ﬁ?‘ﬁ%&@&“ﬁ@e ‘¥ Haglf) Sback packets for transmission via a |
reverse traffic channel. 64. Atermnal in a wireless data comruni cation
system conprising: a receive data processor operative to receive a first
message havi 8§ i n& udthodt feerteitmgaa traffivi channelainea avicklessndetd nummuaicetidror
data transm ssion. on a reverse traffic channel; a controller operative to
forma PYUFS SYIPTBIE est packets for transmission on the reverse traffic
channel , wheggidhELagik HastagRamkile bbb aRrdn IQUYANAREs MHTREFevRfse FratRST
packet last transmtted at each of a plurality of possible rates, and to
sel ect rhammsl;for the test packets based on a rate selection schene and
limted by the m.ni num and imumrates; and.a transmt data processor
operative toffFolisd W%@Eyegéﬁﬁwg i pﬁ"rr %H% rﬁé‘?&ﬁnorhfhet W@e‘ggga % ed
rates opnhdnel:hgyerse traffic channel. 65. The term nal of claim 64,
further conprising: a buffer operative to queue the forned test packets.

66. An appar dpdating plusalitepvanapdesanaiotanedi fentheoplumlisy efrratesntpased pnghe

means for._r i vin % % nessage having included therein a m ni num
rate angfn%s c;%ngxfeﬁﬁlrghe(flg Eeigﬁ% ?ts‘data transm ssion on a reverse traffic

channel ; means for formng a plurality of test packets for transm ssion
on the reverse traffic_ channel, wherein each test packet includes a
sequence nunB@r offhemethed of glauat>9, futher corapRsingt ed at each of a plurality

of possible Fcﬁteﬁéﬁ réEEi@ﬁcg %Pé%%@!, l%ﬁlétp% d{ @;«P? e bdled toﬁ%tséﬂﬁéi}é%ﬁm%sed

on a rate selectron sc e m ninum and ‘maxi num r at es;
and neaofthkoest packeessi ng the test packets for transm ssion at the
selected rates on the reverse traffic channel. 67. An access point in a
wi rel ess data comruni cati on system conprising: 8 June 2006

61. A terminal in a wireless data communication system comprising:

a receive data processor operative to receive a plurality of test packets via a
forward traffic channel;

a controller operative to identify a transmission source and a sequence number of
each received test packet and to form a plurality of loop back packets for the plurality of
received test packets, wherein each loop back packet covers zero or more test packets and
includes the transmission source and the sequence number of each covered test packet; and

a transmit data processor operative to process the loop back packets for

transmission via a reverse traffic channel.

62.  The terminal of claim 61, further comprising:

a buffer operative to queue the loop back packets.

63.  An apparatus in a wireless data communication system comprising:
means for receiving a plurality of test packets via a forward traffic channel;
means to identify a transmission source and a sequence number of each received

test packet;



WO 03/051076 50 a transnit data processor operativgl@%zﬁgﬁss a
plurality of test packets for transm ssion via a forward traffic
channel ; a receive data processor operative to process a plurality of

| oop back packets received via a reverse traffic channel, wherein each
| oop back packet covers zero or nore,gtest packets and includes a
transm ssion source and a sequence nunber of each covered test packet;
and a cont r olmheins dgrefoarningea plardlipgdaf Rop batk padketsyfop thevislutatib! efSreteivedatest

pl ural i tpackdts, Wieagls reacts icdp tmokpacict bawed 28 drhforeraapatiadd e selkeethand
t he sequedemissienBirc®ineme Requesd nuddfek 8f catR ¥V REN Y dablet! fgei ved | oop
back packets. 68. An apparatus in a wireless data conmunication system
compri sing: 1HaAS b prdRbRRRESHENBoR LRUIPAIELYfoPlrahfiksiBR Vi Srel e wrafic
transm sgion via a forwar trarfic channel’; means for processing a
plurality of 1oop back packets received via a reverse traffic channel,
wher ei n ch | oop. back packet, covers zero or nore test packets and

i ncl udes&: t’%‘éﬁ’i‘glfﬁazgﬁ% irglgsidate comymupication SHEem SOMBEFINgf each cover ed
test packet; and neans for updating a plurality of variables for a
plurality of afcemivhilaiaprsessouonceative parrseiven firstanespagednyingiinmuded thereingnd
t he sequeindsumuateend ainaaoimirags forplatikemswisvien ed abgversetemffiechsimeld | oop
back packets.

a controller operative to form a plurality of test packets for transmission on the
reverse traffic channel, wherein each test packet includes a sequence number of a test packet
last transmitted at each of a plurality of possible rates, and to select rates for the test packets
based on a rate selection scheme and limited by the minimum and maximum rates; and

a transmit data processor operative to process the test packets for transmission at the
selected rates on the reverse traffic channel.

65.  The terminal of claim 64, further comprising:
a buffer operative to queue the formed test packets.
66.  An apparatus in a wireless data communication system comprising:

means for receiving a first message having included therein a minimum rate and a
maximum rate for data transmission on a reverse traffic channel,; ‘

means for forming a plurality of test packets for transmission on the reverse traffic
channel, wherein each test packet includes a sequence number of a test packet last

transmitted at each of a plurality of possible rates;

means for selecting rates for the test packets based on a rate selection scheme and
limited by the minimum and maximum rates; and

means for processing the test packets for transmission at the selected rates on the
reverse traffic channel.

67.  Anaccess point in a wireless data communication system comprising:
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a transmit data processor operative to process a plurality of test packets for
transmission via a forward traffic channel;

a receive data processor operative to process a plurality of loop back packets
received via a reverse traffic channel, wherein each loop back packet covers zero or more
test packets and includes a transmission source and a sequence number of each covered
test packet; and

a controller operative to update a plurality of vaniables for a plurality of
transmission sources based on the transmission source and the sequence number of each

test packet covered by the received loop back packets.

68.  An apparatus in a wireless data communication system comprising:

means for processing a plurality of test packets for transmission via a forward
traffic channel; .

means for processing a plurality of loop back packets received via a reverse traffic
channel, wherein each loop back packet covers zero or more test packets and includes a
transmission source and a sequence number of each covered test packet; and

means for updating a plurality of variables for a plurality of transmission sources
based on the transmission source and the sequence number of each test packet covered by

the received loop back packets.



