WO 03/ 051076 PCT/ US02/ 39210 1 METHOD AND APPARATUS FOR TESTI NG TRAFFI C AND
AUXI LI ARY CHANNELS | N A W RELESS DATA COMMUNI CATI ON SYSTEM BACKGROUND
Field [ 1000]03/05®7¢r esent invention relates to data conmmuniP€AtUSO23928Nd nor e
particularly to techniques for testing different types of channels in a

wireless (e.g., cdm2000) data connun”cation system Background [1002]
Wrel ess data communi cation systens such as code division nmultiple access

(CDVR) systens, tine division nmultiple access (TDVA) systens, frequency

division nultiple access (FDVA) systens, and others are widely used to

provi de vari THED AﬁVDa@B{fAnRAﬁtU&FQBcTFaSTWG:EMEtFJQ so on. For

these systens, it APNIIQIARYICHANNELS INAIWIRELESSTBATADI e resources

(i.e., the avail abl e bandw i s efficiently as
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possi ble. This typically ransm as nuch data to as many users
within as short a tine period as supported by the conditions of the

comuni cation link. [1003] To a .@ff'G ove goal, the performance of
termnals nay need to be eval uat(::]g}é in #E’?@ctory and/or in the field. As

part of grjgl@nufacturing process, the termnals may be tested to ensure
that they conply with specified m ninmumperformance criteria. And in the

field, tit0Wdrfolhantesensrinyantion selaen iy datgcompunigalipncand morsPatitlarbet® t o
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conmmuni cat1on’ system, one conventional techniqu

char act ercominnmidatien pgstéor mance of a ternminal, 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 accegpcROidlind Thi s "l oop-back” testing technique may be sinple to

i npl enent bu provides limted testing capabilities. [1005] Many newer
gener at i dHOG2D\VA Worehesaidata cammuyisatians systemsc syshtasecasie divisionpnultiplepagcass on.
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dat a rat emiTHylebRcék |(BDBLA) systems, and others are widely used to provide various types of
communication such as voice, data, and so on. For these 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..
[1004] In one conventional technique for characterizing 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



to vary fromframe to frame on a particular channel, the processing of the
data may al so WO 03/051076 PCT/US02/ 39210 2 vary (e.g., fromfrane to
frame andworosfosmms channel to channel), and so on. The comr¢antSonselio

| oop-back testing technique is typically used to test a single traffic
channel based on a defined set of test,paraneters, and nmay not be able to
test various aspects of a newer genera&ion CDVA system [1006] Moreover,
di fferent equi pment vendors may support and/or inplenment different

i nt er f aceqry de-gtelfemnnfampetot Epp naider fiemachaasell to channeh, eodhcei vmbl Ehe hat

o nat 16 AoRA e RAR oY aRhighE i EPRALY buf BLER £GP taraChPel o

i nt er f aceagased 3R dkfiddibset of fest paambpersgard Aot Be hble té@tdst Laious agpuetsdsEs t o
test the performance of termnals and access points in CDVA systens.
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t er m nal sntesfackstfbt eestingtievwemkinass s esresult, &rif @orceivablepiaht dyuipnient flom eie

enbodi nment, .the framework cglrrpri ses a Forward Test Application Praqtocol
(FTAP) f otenfrs maygnat RGRFRPEEN e S8aiRs> 9T RByeqralinaticly Wity egRIeRih fIofbt ocol

(RTAP) f Ofolrsbdragy bEURESS ifCARMEbR: inttHGodTAP supports the testing of a
Forward Traffic Channel and the collection, |ogging, and reporting of

various d16@7Ist i Therehatherefprere ngedkth the art Ergectinnguepdo ftest tienperformance b RTAP

supports .the testing of a Rev Traffic Channel and the collection of
associ at é‘a"%‘{‘%}ﬁ‘%‘i ?‘%g?‘sﬁoi%ﬁ&fl)mﬁys T8 are provi ded to performvarious

tests on different types of channels (e.g., traffic channels as well as
auxiliary or overhead channels). These techni ques support tests of bursty
data transnmissions. Techni ques for SXYIMARYhg, | 0gging, and reporting
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so t hat thretoeslr GITAR)t for déstin foobrmd wbarmels and a Reverse 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
derive 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). Techniques 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.



may be determ ned). Various aspects and enbodi nents of the invention are
described in further detail below WD 03/051076 PCT/US02/39210 3 [1011]
The technmvouwasswescri bed herein nay be used for various apgriusar/soems, such
as the m ninum performance testing of termnals in a systematic nanner
(e.g., in a factory or |aboratory environnment) and the neasurenment of the
forward and/or reverse |ink performan@e (e.g., in afield environnent).
These techni ques nmay be used for various CDVA and w rel ess data

comuni cd10b syThe teshniqueshdeseritadrhepdn may| 8- 08d femvrrinus @pplicatipns) segh ashe

i nvention, furt.her provides t ho apparatus. (e.q.. term nal access
poi nt ), gh?j“%?‘%‘m &rﬁm 3 tgﬁg}g (ﬂﬁ%{ﬂ‘ﬁr@%fﬂ %/%sjyrslte%bast@a Pt g%‘g'ewg%%ﬂgn s, and
f eat ur es jgoratbRe ehPit@iihér@) ands thée sdabieentn of Uht hRrwaRt ahli/obeleodrse BIRKEF
DESCRI PTI ON. OF 'THE DRAW NGS [ 1013] The features, nature, and advantages of

the presawtrformssatesn inia fieldeeryimonmeny. Hispatehnianeomayee ueddfor earious
descripti ehnd %%é?e{%eda?é”cmm gﬁ@{? fsgﬂerﬁgnw‘éﬁcz{s' &ﬂn;}’!y‘ophiélgs Hpg.ngs in

which i Ké reference Characters | cor’respondil ng roughout and
wherein: ¢DPIM] FIG 1 is a diagramof a wireless data comunication

system [1015] FIGS. 2A and 2B are bl ock di agrans of an enbodj nent of an
access pditt2landThe mveptiom fyrther projddes; pethpds. apparBius (§18-i tﬁﬂ“’é‘?ffeﬁ%‘\n?&fe%ri ous
aspects j fod I Q0 : {S i of a
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FIG 4 i ghaintemgmaas ddscabeddnifadherdetaildklosn overal | process for testing a
Forward Traffic Channel; [1018] . FIG 5 is a flow diagramof a specific
enbodi ment of an FTAP Test Parameter Configuration process; [1019] FIG 6

is a diagramof an enbgRIFFHESCRIPPIONGOF THE DIAWINGSJ statistical
information fromthe termnal; [1020] FIG 7 is a diagram of an enbodi nent

of an ovdi@l13] prShefeatures naturs, andjadvanfacerithe presertiiaventign hell beepmp more
apparent from the detailed description set forth below when taken in conjunction with the

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

[1014] FIG. 1 is 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.



[1021] FIG 8 is a flow diagram of a specific enbodi rent of an RTAP Test
Parameter Configuration process. WO 03/051076 PCT/US02/ 39210 4 DETAILED
DESCRI PTIVONopa8®2¢ FIG 1 is a diagramof a wirel ess dataPcorusonseaii on
system 100 wherein various aspects and enbodi nents of the invention nmay be
I npl ement ed. System 100 provides communi cation for a nunber of cells, with
each cell being serviced by a correspo4nd| ng access point 104. An access
point may also be referred to as a base station, a base-station

transcei ver system (BTS) or IAE"NédbEB DESCRIRTION 1vi nal s 106 are di spersed

t hroug hOU[tl giﬁ ¥§£ e{né? a é{gg&g}n”g elgsssé)attcp %oﬁlg{uﬁfcaﬁ‘gn tsgstglln pﬁ’r@n?ﬁ§ %%) '

term nal , e stat1 on, user

[1023] | r\zaﬁau@amdﬂs%ﬂt emGalifichterdt tﬂia|1n\1&ﬁoﬂ&$(a}cbﬂﬁmlple@radn®ed\l\li Shstemeltccess
point 104 on the forward |jink at any given nopnent, and may communjcate

Wi th one Rspvifes éoma@@@sg%épfmasmembtrh@ celse reih | qagl CGHp@fHHg f§rvaedwpether or
not the t a k)

ot erst S OTPRRDedeidts POt 10K Aekers PO RV MRb Gk Bital bo g bAZHED
reverse ld use-tation tralhspéllverks)ysfeﬁf @BES)} or 4 NadsBi 3&rions ferrminatshid6taee dispabed: o

t he access p0| nt. [1024] In FI.G 1, solid line with an arrow indi cates a

user - spedhroughepsthe gysiems Aierninal tady alsq be relerrad to &8 3R ApreSHiSIMNGL AFEWONy nt
to a ter Ak eBbd, B uldrlefuidthedt ((AYy. indicates that the termnal is
receivi ngblg@b%lf g\an ot helr s?(}:]lne; .H“‘g eut no user-specific data transm ssion
fromthe [262Hss Immnembdthshbmh terrfFinGl 1016 may cemsupwiatet with oac accgssspaints dat a
to term ng| 10 nth lFSl%orwardllnk acces 0|nt 104b trapsmts data to

t er mi nal 9,20 @hven, POmEHE ARd Jgy cqynynicate Wh quesor Mokey o

on. The ra‘%\z’&%%lﬁth ra,lﬁ th@OrBV@ﬁB Gigk | RPending0h \SIH&M drndt! e tdrmhisl & MPdofci ty.
[ 1025] System 100 may be designed to support one or nmore CDVA standards

such as heodeff00be forwagblinkigDnowding) efers te trangmissorcinm the apesss BRinkioe
k
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transmttthélgcodastlﬁnmtn bursts and at variable data rates (e. g., as supported

by the communi cation The testing techni ques descrqu G)(; may be
able to ridP#leff Bbﬂ@ell y‘ s@ﬁﬁrl%’t‘@‘fﬂil 78 afrpY 1pdicalgh A useT-Wsciiicfata (or siaplye
systens. “data”) transmission from an access point to a terminal. A broken line with an arrow

indicates that the terminal is receiving pilot and other signaling but no user-specific data
transmission from the access point. As shown in FIG. 1, access point 104a transmits data
to terminal 106a on the forward link, access point 104b transmits data to terminal 106b,
access point 104c transmits data to terminal 106c, and so on. The reverse link
communication is not shown in FIG. 1 for simplicity.

[1025] System 100 may be designed to support one or more CDMA standards such as
c¢dma2000, IS-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.,
c¢dma2000 1xEV 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 link, “traffic” data from a transmit (TX) data source 210 and test
data from a buffer 212 are provided to a multiplexer (MUX) 214. Multiplexer 214 selects



[1026] FIG 2A is a block diagramof an enbodi nent of access point 104,
which is capable of supporting various aspects and enbodi nents of the

i nvent i orwwoRas®irepl icity, FIG 2A shows the processing ®CTiUSe2/32tESS

poi nt for the conmmunication with one termnal. On the forward |i nk,
"traffic" data froma transmt (TX) dag.;ral source 210 and test data froma
buffer 212 are provided to a nultiplex (MUX) 214. Ml tiplexer 214 selects
WO 03/ 051076 PCT/ US02/ 39210 5 and provides the traffic data to a TX data
pr oces s orand peovifiesrihe peffistdatagioianl 4 datarnresessasdd 6 when@pprabing thes ngranah modaf i ¢

and the test data n, oper at i | t nmpde.. TX. data rece r, 216
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224 and transmtfed via an antenna 226 to the term_ nals. . . The controller 220
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enbodi nentuplesér ((He224rand itansmittedivea fup antannh 226 tokths tagmaials. r Bim ¢dngroec2Xs
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filters, 1gam! i f FRS, 2810 6 RN lidg¥am BThntdrabddimst) ofttBeninBICRI6Y ShidH Bndo and
provi des sanples. A denodul ator (DEMOD) 258 receives and processes (e.g.,
despr ead$apahie o supportingdvarpurssRAct ) embedimanisiadshe inysnben. deThefuweided
synbol S 18%%% ﬁ})&rthgggce oin{ i@gc%rl:@eﬁtb rﬁf&nré%gil o%{edctﬁ%%gix § (ﬁ)lplexer
processi ng | pl'e srgnal” ¥ nstancés in- the received sighal“to provide the

recover e@5ayadgirevidéd toemeR fecbiR) urtl a2 56. RP e siver undb25Glendittms (dg, fitasover ed
synbol s, checks the received packets, and provides decoded traffic data
(via a demlibies.pieymsonyetsy apd digifizegdhg resavedreigna nandy proyides seB@lesdafa to a
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signal to provide the recovered symbols. A receive (RX) data processor 260 decodes the
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, multiplexer 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,



for testing the reverse link froma buffer 280, and traffic data froma TX
data source 282. Depending on the operating node of termnal 106 and the
parti cul awotoe®s1039 bei ng performed, multiplexer 284 provipd@aISpheo2pr oper
conbi nati on of various types of data to a TX data processor 286. The

provi ded data is then processed (e.g., €g‘or matted, interleaved, and coded)
by TX data processor 286, further processed (e.g., covered and spread) by a
nodul ator (MOD) 288, and conditioned (e.g., converted to an anal og signal,
anpl i fi eavhicl i ther eptedathrpugh éapla¥@r?é4r?@égxaa§r@ayedma rera 26% thne opBOI] o
generate e d4 nk signal, WO 03/051076 PCT/US02/39210 6 which is
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to a controller 220 for evaluation. [10301 Aspects of the invention provide
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continued testing over connéction and di sconnection, wth the variables
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various performance metrics such as throughput, packet error rate (PER), and so on. In yet
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 clarity, various aspects of the invention are
specifically described for cdma2000 High Rate Packet Data Air Interface (or simply,
cdma2000 HAI).

[1031] FIG. 3 is 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)



the channel s may be determ ned). Various aspects and enbodi nents of the

I nvention are described in further detail below For clarity, various
aspect s owotobesiomventi on are specifically described for edra®0p®ih gh Rate
Packet Data Air Interface (or sinply, c<¢dma2000 HAl). [10311 FIG 3 is a
diagram of a forward |link transm ssi onjcherre used for high rate packet
data in cdnma2000. Each access point tradnsmts packet data to the termnals
that have elected to receive data fromthe access point, based on signal
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recei ved (A@K) tahd feghtH ﬁuknowtvagﬁleﬁm MACEONES aacxon\/\tﬂﬁﬁlepm the feféel&) and
negatlve acknow edgnents (NACKs) on an ACK Channel to the sel ected access

poi nt. Dageass poist. thesailsi ofithe Aigd jatrcRecketidata tltarlan@ﬁpg $rlmes g cdmageo i
dma2000 P 0
E’agﬁet De(lif %cn&ggﬁfi dﬁﬂ%agers O%g)e%lnﬁ | %a‘tgfaé%zm rgg?i na ter q?‘ge)[? Irié]dli?o as the

HAI Docurspetificativmh,’t Mamaﬁmaﬁe&ilrehetb@ls rnthdHAI Béamesnt,cand ihodporaledehdreialbyi ques

descri bed herein may be used to test various types of channels. For
cdmaZOOOr Tean hese channels include the Forward Traffic Channel, the DRC

Channel , | t hers.
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The Forwa I S use ta transm ssio romthe access
poi nt t o Fohecdnta2000 dAl, thest chemBlsyexchde Tithaf Forvatth dhvaffic Chanmskdthe dDRAat a
transm S%hggnglr e k?ﬁ(t L gla the Reverse Traffic Channel, and possibly others. The
Forward Traffic Channel is used for data transmission from the access point to the
terminal, and the Reverse Traffic Channel is used for data 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 in 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).



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 iwowsesiot® send acknow edgnent bits for recei vedpoaakse/se21¢ 1033]
The techni ques described herein may al so be used for various applications.
One such application is the testing of jermnals in a systematic manner
(e.g., in a factory or |aboratory envitonnent). The m ni mum perfornance
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whi ch are incorporated herein by reference. Another application is the

measur enghiptosel (FdeR)afon testipg tiorwaad shampelopnd a\Revsese| Task Appheasionelretocabt ri cs
(e.qg., | o i uch as throughput and packet error rate
(PER) . v@%ﬁé%&%@é&?ﬁ%ﬁo 8 [1034] In an aspect, a framework is
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Pr ot ocol RTAP) for testing reverse channels. n an enbodi nent, the
FTAP (1) bacloiackets perd ced theeEorvard and Reyewset Braffon Charnels; mespEetivedy, dof tlaef f i ¢

Channel and to nf i e rever aphel s, assogiated. with the  Forward
Traffic anmireict sl dpe Eorv et TrlioCRaEt R A ecdiBs BRoBY an
| oop  bagkg pafkepsrt RRhinONatidies &9 obedrded ROthBeNAHIREl. TFakér ad§kiandle hsd/or
respectively, for the purpose of testing the Forward Traffic Channel, and

(3) pr ovidifferept espabilifiessmay alse| beesupportadoly therkil ARwdtthisds pdthin theacpre s as
observedt éinw&iotner m nal. Fewer, additional, and/or different capabilities
may al so be supported by the FTAP, and this is within the scope of the

i nvent i orf1036}036]n dmeralodimbacineRTAP (Derélliddd prbyedur@vardemesagsadwongonnd
nmessages tQ copntrol, and configure the Revzsrse raffic Channel, and eéSZ)

speci fi enfceniy@ie the Reersse el Clymarlead (Zspecifies thp gomeaaiansel test gack
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scope of different capabilities may also be supported by the 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 is
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 Docunient 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):



the invention. [1037] The TAP generates and forwards test packets to the
streamlayer in the transmt direction, and receives and processes test
packets fwomstbm7etream | ayer in the receive direction. Paoa/uoasRm ssion
unit of the FTAP is an FTAP packet, and the transm ssion unit of the RTAP
is an RTAP packet. The FTAP and RTAP paéket Sizes are each determ ned by
| oner | ayers negotiated during session tonfiguration. Each FTAP or RTAP
packet is included in the stream | ayer payload. [1038] The FTAP and RTAP
each uses siegn@binegredbezdgametiim(dosed {seeivedbuthe FlohindRTARY t he ter ni nal

and the access_net Kk r nduct | t on the Forward and Reverse
Traffic Charfnefwe ’%%Jéiﬁcwg%ﬁ@]Si gnal i ng Application described
in the af or gnepl) . ansflid CbnARAYIERE [tQiRAY HEFD Olpdthe TAP i's
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used to cl ose RidSast. ComssrionOpened liengiecd byethstF-IAP add RaPl.er m nal under
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by the FTAP qangh, BhARSyncL oo tEied 8 @néldf@_rrpa[l&ecei ved by the FTAP], Route
Updat e. Conr:ect iooBELos nc[ roecei ved bg the FTAP and RTAP], and | dl eSt at e.
Connect i onOQeenk4Syackisy fretulmyedilyeh&RARPINd RTAP] . The TAP al so returns the

followi ng indication to the higher signaling |ayers: LoopbackSyncLost
[returned by the FTAP], and RTAPSyncLost [returned by the RTAP]. Forward

Test Appl i cation Prot ocoporkfaFdRlest AB@RiatibASPIGIABI BFPXPfieS procedures and
an ertor

messages used to configure, controfl, us tests on the
forward cli@4¥el s The ki proyideh @rdsdurss @nd magfssages Ghethtvetanfigiitee contodeahut es

for the FET may _bhe grouped into t foll ow ng.categories: . ETAP Tes

Par anet erpeg)ﬁfli ‘éﬁlgﬁ igec?% 2 ?lhec ?Wénéd] g@%%lauwgﬁ%%%g’g%&% Tfaég% &%’P?%‘Ttl FTAP
t est confTigratddans fétthé FE APahay bétroapét iafo-ths JolRSiing chtegorfesAP Test Packet
Transm ssion and Reception - includes procedures for generating FTAP Test

packets at the access network for transm ssion on the
e FTAP Test Parameter Configuration - includes procedures and messages to control

FTAP test configurations at the terminal and access network;

e 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;

e FTAP Loop Back Packet Transmission and Reception - includes 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,

e 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



Forward Traffic Channel, and for processing received packets at the
termnal; FTAP Loop Back Packet Transm ssion and Reception - includes

pr ocedur e80f08105103€ndi ng and recei ving FTAP Loop Back pack@C3/usn2/s41¢0 Rever se
Traffic Channel; ACK Channel Transm ssion - includes procedures for

sendi ng configured (fixed- valued) ACK é:hannel bits on the ACK Channel;

DRC Channel Transm ssion - includes pra edures for sending configured

(fixed) DRC val ues and/or usi n&ga fi xed DRC cover on the DRC channel; and
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statistics by the access network, which my be used to determ ne various
perfornance nmet r Forward Link throughput, Traffic

Channel J&B4&dt e:’fﬁ%ﬁﬁ’t @lppeemtheofol@ﬁ%ef certain statighics by theaceess dispyesk,
capaci ty ;B ohghBEtksed 30 UeRniit vIARIsCpafdrinahde Mric!t &lchSid G8r thahplery be

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

FTAPTestPktRecd 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




col |l ected and maintai ned by the access network (e.g., for each sector) when
the Loop Back node is enabled. Table 2 Paraneter Description

FTAPTest PkD®ats10the nunber of FTAP Test packets sent by tIR€TASOE3IR1Net wor k
on the Forward Traffic Channel FTAPTest Pkt Recd t he number of FTAP Test
packets received by the term nal on qi Forward Traffic Channel

FTAPMACPkt Recd t he nunber of Forward Traffic Channel MAC | ayer packets
received by the termnal in the Physical Layer packets containing FTAP
Test packets FTAPLBPkt Sent the nunber of FTAP Loop Back packets sent by the
term nal rt PLB n f FTAP
Loop Bac k[ gg@ket Ig% r e@?“éﬁ%@p&ﬁ@”ﬂ#jﬁ%@é}gg}‘ K I{f\ %%'dtg?g q%mvlgﬂggfhf:?aff I C
Channel FRit4RTiesinbyrte reftevéd B«Ptﬁeeaicesilﬂemd)mn Tadbile B rhaffetﬁé stafifiRhia trdyShot s

t he nunber of slots over which Physical Layer packets containing FTAP Test
packet s mfé}”éctreéé@i‘waﬂ%yeq%t he &Stipal) WO 03/ 051076 PCT/ US02/ 39210 11

[ 10431 The FTAP supports the collection of certain statistics by the
termnal. These statistics nay be refzﬂ,'keyed by the access network. Table 3
lists the statistics that may be ected and maintained by the termnal.
Table 3 P S rm t he
active sef pilf¥amgtefne |dle State |dleTi nPesiPtiOapsed tine (in slots) in
the ldle BialgsEtringe t he Sﬁa@&lhmba%roﬁéhaﬁge%tm%dcmé @gkgeﬂn@ﬂm@&mféss hange
t he nunbef changes—-n-the—serving—sect Arect State——
Connect ed TIditéFIImFe el apsed tthﬁnblpeedtlrae On§)ots)mntlhddrécﬂ1atecstnedtl$tswu*eof5| nce the
start of|statistics coll gesatistios collection

ConnectedSSChange | the number of changes in the serving sector in the Connected
State

ConnectedTime the elapsed time (in slots) in the Connected State since the start
of statistics collection

FirstSyncCCPkt the number of first CC 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 characterized 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.
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[1047] FlThe dbctss mtwdrRAReRedlls an FIUSPaldmdierAs85mméR Indseigel 8 Thd twm;dapto
Forward Traffic _Channel, in accordance with an enbodi nent of the

i nvent i orfonpewecBEAROE stay 414 udbel configwratiasy af e (eamingd Jop ETAB: teabing is
t
Trartic CAcHIRR beldf afd 3 en @il e Heor BEG ROGCHOINAleq asTRE MBI

forward |Thek termaml gerfohnoub pwbessmdccﬁﬂigofatloh1&14181hehnrdsp@idsyto thee a@@@sess
net wor k set s%rgp a connection with a termnal in the norma manner ,

there i s M6V er VERtanc S ARBeramserbatmpiess Masease 9t indicals ﬁ‘f? i Tlshﬁeaébrfﬁ"eél%q on

setup fQinfgiRdBR HAtep¥. e perfornmed as described in the aforenentioned
HAI' Docunent
[1049] The access network and terminal thereafter exchange FTAP Test packets 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 point or
the terminal. In an embodiment, there can be only one instantiation of the FTAP at each

terminal.



The access network then sends an FTAPPar anet er Assi gnnent nessage to the
termnal to configure FTAP, at step 414. The configuration of the term nal
for FTAP wedBilsiy7¢ s descri bed bel ow and, in an enbodi nentPCTiUuse2/820p Back
node i s enabled as the default. The term nal perforns the necessary
configuration and then responds to the1 ccess network with an
FTPPar anmet er Conpl ete nessage to indicat& that it is ready for the
configured tests, at step 416. [1049] The access network and term nal

t her eaf t ¥ LARCFeshBarammetpr Configyrationt s and FTAP Loop Back packets, which
are descry in r [ t al I . At . 418 Y, f FTAP
packet s nfé?/?%e e>F<[f<l:1 gg%gsd,ngtg’r?gé {%Ql%st?ﬁl?@trf@égaga eethc?@ﬁ'lﬁépc ogtg&gbe ??{g'aé‘fcess

net wor k achdhels.t iEpohedctivativn sftthe IRT AlGtthe méritaal herfohas be T AT Chhfgirationn.
[ 1050] After sufficient statjstics_have been collected, the access network
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oscr | Do OBRERon PR W BccsyaBh FRERR ioph £k TIAD: darlSdmBHIER ndl ng

the test @pglangdlitsPohRg@Bfon, Ghe LEERE MRWAdrkaRthEs Shr EAIPPaENIPERlcnment
configuration Can be initiated by the access point or the term r?a{n. In an

enmbodi mermessageethet ipeludésca partiqulanealuafor ankrassactonlb figlh end-maR fatherandlude

t i | . VWO 03/0510/76 PCT/ 2[.3 1 TAP Test t er.
cont| gar e Trorpantbite feckrds IOttt piode ok maliiRbed Py THEToThipel, & ten ne
FTAP to tsa9t Vhetht atiBid re6dta iethe. medRase, Akd hotsd Adweik Ishd1& T ABbntiol €he

term nal perforns an FTAP Configuration |Initialization procedure, which
di sabl es teHetorhepgsformed.t he Loop Back node, the ACK Channel Bit Fixed node,

t he DRC Hi no . ' [ F, [ | ow
di agram ?fl 6%‘13 peg’ﬁp T ?%g?%%gl [ %@%ﬁfﬁ%sﬁg’?egakggé%%&%ﬁﬁ é?fr 5{ i on
process S6worky theesamindl pecforny the RIS CédfiguaatordhitidlizatidriGrodedufodésotibédl | ze

or change test configuration, the access_network sends an ) .
FTAPPar arf9P%5 AL &F9 A Hgn{rﬁe tRERwagthen geff 1ts %CT Afgwede flags hased pmattrbiteseiffagy, a

Transact ijpalRd jnethd 80 diB¥edsibd, B8 lich MU pRREIS, HPFReiIL bl ords

for the I%TAP rmélle flags mai ‘rsltsa$ ned Sigtj) the t e?ér?nﬂna?t,r’ at es‘tﬂe{i") e@éﬁ%@ iy
include a LoopBackMode attribute, an ACKChBitFixedMode attribute, a DRCFixedMode
attribute, and/or a DRCCoverFixedMode 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 attribute is 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 includes 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



512. Via the attribute records in the nmessage, the access network is able
to control the tests to be perfornmed. [1054] Upon receiving the

FTAPPar arwDaesAsSwrgnment nessage fromthe access network, PCRAISOEBYTINMa
perfornms the FTAP Configuration Initialization procedure described above,
at step 514. The term nal then sets itg,FTAP node flags based on
attributes, if any, included in the received nessage, at step 516. In

parti cul aFl, t he received massa% may inc)Jyde a LoopBackMbdde attribute, an
ACKChBi t Bh& sHibefe a4nd Highe secey g 9as es et PReGorerFrgdMode attribute,
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field of the attribute, clears the Loop Back buffer, and sets an
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e e s ; .
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attribute, .then the termn nabl es the Fi xed de_flag and stores
the val udhieh sSesrdQarere %Ree%{ ‘@‘1%9‘%%@}1655%1"9@%@88&/ 1d: ACPkiResd,
attri but b e i S i t i
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attribute, then the termnal enables th Cover F
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recei ved [106% he Thatesmtel wastoits FEAP wede flags upon termination of the FTAP testing.

In an embodiment, if the protocol receives a ConnectedState.ConnectionClosed or a
RouteUpdate. ConnectionLost indication from the Connection layer, either of which
indicates that a connection is terminated, then the terminal disables 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.

Table 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




FTAPPar anmet er Assi gnnment nessage, at step 518. The TransactionlD field is
used for identifying the specific transaction being referred to by the
nmessage. Wb@3Biiopon recei ving the FTAPPar amet er Conpl et e mesasge3f2nom t he
termnal, the access network perforns an FTAP Test Statistics and
Paraneters Initialization procedure, I ch sets to zero the
FTAPTest Pkt Sent, FTAPTest Pkt Recd, FTAPMARCPkt Recd, FTAPLBPkt Sent,

FTAPLBPkt Recd—ETAPPhysPkt Sl ot s and FTAPTest Tine variables pmintained for
each sector, at step 520. The access network further sets to zero a
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DRCCover RifxechiMitibutcresorifiedd fseCiitstlaridsthe @&fnigftesk dabh 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 is 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., a

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

the terminal 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.



section 10.3 of the HAl Docunent [1061] Table 5 lists the various fields
for the attribute records that may be included in the

FTAPPar amwDasAsBi7gnnent nmessage, in accordance with a speeciusozsaodi nent .
The first colunmof Table 5 identifies the four different attribute
records that may be included in the F‘g,%PPararret er Assi gnnent nessage. Each
attribute record includes three fields - Length, Attribute ID, and an
attribute dependent data field, and these three fields are shown in the
second through fourth colum. The Lerkgble6iel d gives the length of the
attribute_record (in octets) excluding the Length field itself. In an
enbodi ment, thgeliength G gfipch attribute reCODS’scHg?i'oﬂ is 8 bits, and|the
| engt h of| each attribLte(q:?sﬁ rd is 24 bits. Table Attribute Length

Attribut\. I\++v|h||+n ind Desclrlinflnn Dnhnrri (nm‘m‘c\ LD

LoopbackN eSS@g@@D 0x03 LocﬂoBac<mrtcsi(Islt’by|¢lmtenmehl to "1' if the Loop Back

node is t ai med ThE r i na € _evernt nmectTon

cl osure corrﬁnﬁafﬁté(fn comnectd on, %ﬁ[ﬁg‘)% va eo(gtr&f?ef‘iﬂll% %@%&Hk%e 0x02 px02
ACKChanndl Bit - the fijxed val u=ast56°‘ﬁt€dFﬂfﬁf’%ﬂ%{’feﬂéﬂgﬂ’aﬁgrﬁlﬁsﬁ@& for the ACK
Channel bits by the terminal, which can be set to either 0" or 1

DRCval ue- 8&3&2 00 DRCval.ue - the fixed DRC value to be Fi xedMbde
transmittld anepRpedime VEFAP BarometsxGampltacisags Bheent | oredhoRC
cover (i asiMad by
the ter m‘ﬁegffsf@é‘fﬁ{f%e B B Ay s sl R bl
FTAPPar arthe SLAsetitgmetiabie anésthagmsrrssssanpnanty'séteo 4Cont rol Channel (CC) and
the Forward Traffic Channel (FTC) addressed to the terminal (unicast
addressing) with the Signaling | ayer protocol (SLP) set to reliable and the

transm ssion pri PTAPTER?PatRet4Cranshidoidh abdR&eptibh Sts the fields for the
FTAPPar anet er Conpl et e nessage, In accordance W a specific enbodi nent.
VO 03/ 0518861 pcTAflsD thes FTAP Test Parameter Configuration is completed and while the

terminal is 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 variable, V(Stes), 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)
ProtocolID 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




Table 6 Field Length Description (bits) MessagelD 8 set to "01' by the
term nal TransactionlD 8 set to the value of the TransactionlD field in the
associ at ewo3AFBas anet er Assi gnment nmessage [ 10641 In an ewoadisomsd2io t he
FTAPPar anet er Conpl ete nessage is sent on the Reverse Traffic Channel (RTC)
addressed to the access network (uni cas@ addressing) with the SLP set to
reliable and the transm ssion priority set to 40. FTAP Test Packet

Transm ssion—and Reception [10651 After the FTAP Test Paraneter
Configurafion is conpleted aviluepd VEtHavhendhapavktt is genanatehe Connect efl
State, it gL ors the Eorward Tratrfic Channel TO receirve FTAP Test
packets. ln-an enmbodlment the FTAP Test packets are generated by the|test
application in a normal manner (i.e., simlar to a traffic data packet),

but each Te ket .ingludes on defined fie]ds. and n her
dat a. TheﬁﬁﬁP Téilf %ggﬁ?e?egwgﬁ(e%aﬁ%wgsr B’l‘gﬁh ifStap%‘i}FTsi o) é#‘? SFP&‘E’ ad; 'gragﬁ_%ur e
that t heyChirelihweysidan¢aivithd gt borulés. aA SHichHoAIENR the R eEOiaMbR aBkighd d C
Channel . The FTAP Test packets nmay be stored in buffer 212 in FIG ™~ 2A
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Test t. 6 ble 7 lists the fields for an est packet, in
agior 8 g(r:\?gow{dﬁ?@%pggme& Sé??ﬁdg?ﬁ?é:rﬁ/.“’ &8 Racketriweare) gensrged lroﬂlr;crrc?rm@l on
bits) Pr t | t:hi . S -
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the VO 03&193&&?}%&9% lrJé%i?'v/eg %gr]fgctly or in error.

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 HAT 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



17 val ue of V(STest) when the packet is generated Reserved 2 [1068] The
access network transmts FTAP Test packets on the Forward Traffic Channel
i N accor E®sITh a set of rules. In an enbodi nent, the RCTASS2/821MOT K
assigns a particular transmssion priority (e.g., 55 to FTAP Test
packets, and further uses the Forced % ngl e Encapsul ation feature
described in the aforenenti oned HAI |§rrent [ 1069] The term nal receives
and processes the FTAP Test packets transmtted on the Forward Traffic

Channel . Bpekceackplede uperdapy fhsspccpascpaverkyer deriyenarigue dorimard Hek perfermanceranner
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FTAP Loop_Ba k P%Pﬁet Transm ssion and Reception [1070] If the Loop Back
node is ety WeYhe terminal generates and sends FTAP Loop Back
packets on the Reverse Traffic Channel to the access network. The forward
and reverse |inks for cdma2000 HAl argppog symetrical (e.g., the forward
| i nk supports a higher rate than the reverse Iink) and the rate on the
reverse Ian [ﬁé fortt betfmted—(e. g., tu as towas 96 Kbps—n—ihe
wor se casle dr gl e\:lrn?“gthfornatlon for theDptsriRgio® |ink transmission is
extract ed and | ooped BadRitPo [t he access networ k t hr ough the | oop back
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In an enfQckefype FTAP Lobp Bahlkpanhetk%ﬁvﬂlhﬁ thesenAPt.@etqemxey i nf or mat { on

about thsg 65T pc o theForward—Traff¢c—Chanmmet and
the cont erﬁ_w‘g&s’g ?Eoor t@:@é%éﬁ@&m HEneyy %Fnﬁﬁrfnoéﬁa”@éscrl ptive of,
t he FTAP |Test packets rece| v 6 §OBERPNYIRE toths staridi-p o thei (hthesiothpf the A6t

embodi nerft, each FTAP Loop Babjerprtiondnteiviateangess by thisdSiAP Loop Bagkh FTAP
Test pacKet correctly recei vegacksy t he terrri nal during the associated

observati Each r¢ A s var| tTon for—the
associ at eg“rt}‘—é}‘ glgty packet ?E 3o é’gﬁl th%o%g?%aﬁi‘tﬁkeé%ﬁ’te@r from
whi ch thd FTAP Test packet dps erPYFé QWqseHOdhG\valBeet thed | engt h of
the FTAR Test packet| and s¢ L&FKtQyss ‘P‘ﬁBtSF%@tF‘@ﬁdbMt%f@ﬁnmé]cord i ncl ided

inthe F -ﬁc&ﬂeﬁu}{p 03/ 055107(’ t&%ﬂ%@gf ﬁ?ﬁ(’rest Packet Records included in this

payload; the valid range for this field is 0 - 16, with 0
indicating no FTAP Test Packet Records

11%

RecordCount occurrences of the following record:

TCAMsgSeq- 1 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
TCAMsgSeqlncluded field is set to 1 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

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




18 Back packets is used by the access network to derive various forward
| ink performance netrics such as throughput and packet error rate, as
descri bedwbeBoswo7¢ 10721 Table 8 lists the fields for an FPAR/USowpr2Back

packet ,
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in accordance with a specific enbodinment. Table 8 Field Lengt

ion (bits) ProtocollD 2 the pr, tocol to which this FTAP Loop
%ackets Packet Type 4 the packet
he-ETAR - _set to Oxl 1thpCI')l\/Asvstgmt|np(|n

'I'I

[ hegerval do K e tOvert
?Ifjbvélln I cate if“gf@@ as;&ﬁ‘f @@ ﬁ)af%g?gl ggpggﬁ g?&ﬁ}: 53%2
ecar dCount 3 t he ndri¥e W6$e éqldlﬁa&k@%d%’ét%& eF‘ﬁ’éFuded

17

IMAUVACTU |A\vAVaA v )RR Po) TNCLUUT ULUUTTIT U o UT T CTToCOoO—oT

ReskEgdeq- 1 |svariable |'the length of this fiekdsis thesomilest valee thay wil' mdker
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ranes
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in
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each

record and tq ~1' of hbgrtkm&ﬁnﬂ:ﬁlﬁmm&bwhe&ctéh@nhb&ﬁapesequ*‘nce

dis

i ncl uded [1973]he TﬁAWﬂg’SegbO‘IcBmphcketelafb Eénesatéd Irpac&oﬂaﬁkeomm heet ookl W se

DRCCover

h sQci wiith the serving sector for the
a?ﬁ émt?o ment oty W{ncﬁlsls escg ed as follows. For each ggnerated FTAP Loop Back

packet, the FwdSysTime field is set to CDMA system time (in frames mod 32768)
corresponding to the start (i.e., the O-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 ‘1° if this occurs. When LBPktOverflowBit 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.ConnectionLost indication for a lost connection, it does not attempt to



current FTAP Test packet FwdPhysSlots 4 the nunber of slots over which the
Physi cal Layer packet containing the current FTAP Test packet was received
FwdMACPKktwostobm7eiunber of MAC packets received in the Physiamo2/keyer
packet containing the current FTAP Test packet FwdSeqlncluded 1 set to "1
for the first FTAP Test packet record; set to "0' for each subsequent
record if the FwdSeq field for the reford is one nore than the value in

t he previous record, WO 03/051076 PCT/ US02/39210 19 and to "1' otherw se
FwdSeq 0 $abligh arronpeqtia fof trapwnisgon pf apy FIAR heorrBask packetspthekmay have

associ at k : ent record; this fieldis included if the
el ih Ife e
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set to COVATHyst dmatiemboglimenty threascens theB2aHEhaintanisr wapoaritibieg, VERt e asd ar t
i.e., t - | ot f e 16-sl| rvatjion interval, The CDVA system

tineis Fabahlokedd hadhiob B TRk /P ek redahsdrst Abe e waBinal”

packet. The ReCPLEGPBAK pdckbid récsiveRlat I abHiRs HetWRRY, © Rﬂg;?]_ﬁpanTﬁﬁf)'t RAGIHRL S

recei ved over the associated observation interval. Each record in the FTAP
Loop Backep#ssodingithe seayesce pamberuefl thepest §TAPnEooprBaclo pagkss ekpsteddtoi be Tabl e

8) f - i ket . i ved ' th i at ed
observar o EFRPHE Bkas AT OAEARARTS) jood AR VSl Feriebiite BR3%B S e
i n ascendiungbepbfithe 1ot FTA® TdsCpidket thavwhd @B cdsbfullpeedepediay gt tErhARalT atese

packets. An FTAP Loop Back packet is generated even if no FTAP Test packets
are recefayablegars ingialiped by the acessrebvorkiynen rofivng dhe finst FTAP Troep Basker at ed

Channel . Hooa RROFHE Relbe SRR AR TR Mellled e lRYShoSE, | ©
278 i n FleenfigBptidrorof ghpaltdapc Blaek madeberFoofthé enfializaiophtV@y )iy €3t tol Al Loop
Back pac lﬁ*‘av;[rd%ysTime field of the first FTAP Loop Back packet, and V(Rres) is set to the FwdSeq

field of the first FTAP Test Packet Record in the first FTAP Loop Back packet.

[1078] In an embodiment, the access network processes each received FTAP Loop

Back packet based on the following procedure and using the value of the FwdSysTime

field in the received packet:

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

If FwdSysTime < V(Ryg), 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(Rig). The sequence number of the next FTAP Loop Back packet



The LBPktOverflowBit indicates if any FTAP Loop Back packets have been | ost
due to buffer overflow at the termnal, and is set to "1' if this occurs.
When LBPkwOwamstoomBit is set to 1', it indicates that n@&CTAlS02/842€0 m sSi ng
FTAP Loop Back packets were |ost due to erasures on the Reverse Traffic
Channel . [10751 The FTAP Loop Back packets are transmtted in accordance
with a set of rules, an enbodi nent of ich is described as follows. FTAP
Loop Back packets are assigned a _ particular transm ssion priority (e.g.,
55). The PPEFFha0 be reasiviertis obtained hyuisgremenpng despseqensie muanbiee b thencurteat
Connect e : term nal receives a ConnectedState. Connection

Cl osed igrg?%g%f%aﬁk%to glebonnecti on closure or a Route Update.

Connect i ofiD®4t i irdianatmbodifnent, athe OficessOnE@OEK Crthdrt sedReSiaNgt pRLERBPthd 0 WO
03/ 051076 P /.USOZ({39210 20 establish a connection for transm ssion of any
FTAP Loop eBek ek scsivied Sl AfaloapBack nagkstibaesd anrthe fellaydiag procedung.6Firgthe
access n - L .- P ts (in_,the
o T anaar MERERbY R ARG FTRP P p kel o B R PR e <
and st or em theel CAMsgSerpndloded, T€IAMegSeqnand DRCGCwiey 6dldpdndiaded. in[thO FTAH n an

enbodi ne t he access twor.k. mpi ntgi.ns two .variabl es, V(RTest) and
VORLE) | PR DR ofi¢ AP ISELH U TApITael [ QR seryi ExciRreraihsme
access t ajpahfedlas fARsFTAP Loop Back packets received at the access network.

V(RLB) is 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(RTest) is a hysRigS|ospis énqresperd darrihe RydPhysSinseifiddd dethenesvbdr of the | ast

FTAP Test pac i he.term nal] . These

vari abl es ar e“if[‘ﬂﬁdtl?%{(:l zeg cgggﬁgeﬁ{ée(&:{%:{éits}{eﬁﬁ’?%‘?\%%%o%ek?g‘ctg?Wcﬂ ‘the first
FTAP Loop BacKTARdstRktSent isdnéregentdnefRwdSel -anREINARPRAr anet er Conpl et e
nessage i ndi ca\;' ng succes{sl_jélgc{ configuration of the Loop Back node. For the
initialization,eR\V(S@ZIl_stﬁetFos Seid bihe. FwdSysTine field of the first FTAP
Loop Back packet, and V(RTest) is set to the FwdSeq field of the first

FTAP Test1 ket 1iRIObAbbMnidie bhérsbors AR LonmaRRGl BaMSRIcy bA0Tahehdt an

enbodi nent, the access net vvor}<’ processes, each recel v oop
packet bayedersrare hariedolbini ungignedowduloe2 anithmetiay gvhieteeS dedates thé ntimber of

FudSyST! i ufdPlohebfsd?thd SGELAGTRREE S For & Sequiic b of x, fHe rohibora o
the range of [x+1, x+25'-1] are considered to be greater than x and the numbers in the

range of [x-1, x—ZS'l] 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 if 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 Channel Transmission

[1082] If the ACK Channel Bit Fixed mode is enabled, then the terminal transmits the
ACK Channel bit value, specified by the ACKChannelBitFixedMode attribute 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.



FTAPLBPKt Sent is increnented by {FwdSysTinme - V(RLB) + 1), FTAPLBPkt Recd
Is incremented by 1, FTAPTestTine is increnented by {FwdSysTine - V(RLB) +
1}, and wo(RlBY7¢ s set to FwdSysTine + 1. |If FwdSysTi ne CVY(URLE}Y214 hen
generate a LoopBackSyncLost indication. Since one FTAP Loop Back packet is
expected to be transmtted by the termypal for each 16-slot observation
interval (i.e., each frane), the FwdSySTine included in each FTAP Loop
Back packe y us as the sequence nunber for the packet. For each
recei ved llb%ﬁg Lg’gH‘CB‘ggK (haet Bity Y?gu%l?nﬁtg?lﬁ@fi FSTAR thew thepigarInghdeeives sent
by the teg&glon thl Fﬁﬁvatr@qritﬁébl{aﬁﬁa'r%‘?ﬁth%?%? 5PGR E&Cégm%%%h%lb il
determ ned based on the sequence nunber o the current fecei vad pacnket,
FwdSysTi negpsanckivihg apecket after amaste evaf iftikepacketiims hotbdea skaiessfM(YRidBbdedhe

sequence .nunber, of the t FTAP Loop Bac acket WD 03/051076
PCT/ US02/3gs1ngle g?t @@d@gﬁﬁde gg‘ﬁ‘éyg&géeia\tﬁégh “855‘51’ ned by incrementing the
sequence usdler of tHehRCRUChSREI Blto¢ie’ RApREFKE tas lb?"ycm& tHel@fmthal FecBles

enbodi ment, the access network further séquentia processes the records
in each rrackstyen tirTiPwarohraffwc@hapackastif they et adifull Hengtlotiratibm gTle eorihal e.

First, the.serving.sector t smis. t ETAP Test packet to the

Cer m nal COuREESYBEE bl O e A0SR Tl et Flane o R B mtte! Wi
DRCCover sutedsefally dedodde Before it llHdATh hhddpBack packet. The statisti cal
vari abl es maintained for this serving sector are then updated as foll ows:

FTAPPhys HRO8 ot sIn sithes casentgt vigthen dha-Q§ikh (Chaimsl Biff yaduelisi ‘@ os ar ddothk
FTAPMACP [ S ts field in th d
FTAPTest RETELS, SoRuhRE & Beltraarks aPERY e HFAAR peliq SRR ChdBasy |

set to {Felisagenablgd. [ 1080] I n an enbodi nent, operations and conpari sons

performed on sequence nunbers are carried out in unsigned nodul o 2s
arithnetic, where S denotes the nunber of bits used to represent the

sequence nunber. TEhirkl SEAKAECEIMMARE and Retriebf}e numbers in the range of
[ x+l, x+2s-1-1] are consi an x and the nunbers in the

range of [1686]1, Jn @Basppctaprwcedmes atel mdssagestaze prowidedrto thhlitate. thORG1chiann el
Transm Ssléé)gri]ng, and reporting of statistical information by the terminal. When the protocol is
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 is 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 FTAPStatsClearRequest 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 FTAPStatsClearRequest message indicates that the
statistical variables 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



[1081] If the DRC Fixed node is enabled, then the termnal transmts the
DRC val ue specified by the DRCFi xedvbde attribute in the

FTAPPar amwpDasAssirgnnent nmessage. And if the DRC Cover Fi ped/usnzigo2is

enabl ed, then the term nal uses the DRC cover specified by the

DRCCover Fi xedMbde attribute in the mesgage. O herwi se, the term nal
transmts the DRC in the normal nmanner “YACK Channel Transm ssion [1082] |If
the ACK Channel Bit Fixed node is enabled, then the termnal transnmts the
ACK Chann@l6. ppory egeeidingsthe anessagy, W teruingd crapioads withi anF kM EetResnonbeit e i n
the FTAPR t | n S . he , ACK nnel tn all slots. In
an enbodi Ilrlzrigs:?'? Q@ %ﬁéﬁﬁgg%a%aﬁr?ﬂagrgacbl?@rc]:jes‘g%%e t%gﬁ?aécg* vt(llala %Dfﬂeﬁp%&é?g
packet s i AT4RSronGatReguant tiessahe and fheaeduestdd Astidzannedp ¢1g. A@dHosn MPIG.

03/ 051076_PCT/ US02/ 3921 22 [108 I|f the ACK Channel Bit value is
speci fi ed6’ag‘-£‘ gme p gﬁ%“?%r‘i??néh‘?@é@%ksﬁatﬂ@e?@d VM ARYargeiRageest

Traffic GhagRngds casstitted fheXesRlifralbn 80E w?ﬂii?-f ?t%&eyt%g %@giollgagd %ggﬂ@gg&gﬁnaﬁt ops

receiving a packet after one slot even | a
successf ullP90ldecbded aspertastaiisigh eansy bt @iidcted Sof vhdh b£aghumbayofbernginaht er

th | ot.. 84] If th Channel Bit value is specified as ~1',
{hen e diPhiratRdbel s bR ERELANIRL bl b i
they are té Afitilink MAAEEMEM TS0 is TS pArBE N @hte (&g.DEnerlaFéStaféfo?'dbhﬂ téd
packet till the full-Tength (in slotss) has el apsed even if the packet was
successf u¥tatg), dbe stdesticp epBecsiontfar that statecin gnitblediand thepetaistics tIBSTion :ﬁorﬁalt her
i . A it . ue..i 0. or e
Corm nai CSher kI oebEe o AR Tl bl B S sisult efcalidind Rt ¢ e
Loop Backwhitodin i sheenhid edtatder thenaldleXSHGRhEE S i0lih@ehind ancheRateri aval

1086] | { rocedures and nessages are provided to facilitate the
col | et el HigHe QAimdiGagen s reRgvest andhthe {dleTimg isipmemented &n eygrytshd.

ter m nal - AMNGALIRE BRAALStalcSstat il BRHIADE Inat1fF whl Th B CREILRESaB" FTAP
Statistics Initialization procedure, ich Sets . 1o Zeros e

| dl e ASPCibe enndctidS S CivengeGs imezement&EGhantyer tHeoe ivex tieahBe ik the derviag Syde:CCPkt ,

and CCTi ne ,variabl es I nt ai ned b he terminal. [1087] FIG 6 is a diagram
of a proc?é‘g\élh%%@mFSth léqer1§éqﬂrgger§¥%{'qr§y§rgéwt.i nformation from the termnal,

in accor ogg W tharPdmbstiRehiTeshuof Chiifel IMRREL llechb? fESRbRAWHRYN BR:
Idle or Connected State. While the Control Channel statistics collection is enabled, the
FirstSyncCCPkt is 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
IdleASPStats, ConnectedSSStats, or FirstSyncCCPktStats attribute (described 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 AttributeID fields are each 8 bits

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



performed at any tinme during a test. [1088] Initially, the access network
sends an FTAPSt at sCl ear Request nessage to direct the termnal to clear the
statisti cwoaolobmed ed at the terminal, at step 612. Upon pexdise2/s21d he
nmessage, termnal perforns the FTAP Statistics Initialization procedure,
clears the variabl es maintained for th2 requested statistics, and then
responds with the FTAPStatsC ear Respo ée nessage, at step 614. The access
network can reset the variables at the termnal at any tinme by sending the
FTAPSt at sCl ear Request nessage. Reception of an FTAPSt at sCl ear Response
message fromthe term nal containing the same TransactionlD val ue as that
of the FTAPSt at sCl ear Request nessage indicates that the statistical

vari ables at the termnal have been dlablr®d. [1089] Testing is then
performed_based on the FTAP test confiquration described above. After

sufficient tiEabas ¢/Mesase |t he accefsnisdadniy My seng
FTAPSt at s|Get Requgst es o retrieve the statistics ¢ IIQ’“ldm%nal the

term nal , at—st ep—\D 03/ QY6 _PCT/US02/ 3921023 616 JIDDI"I A Vi ng t he
nessage, tmﬁﬁam nal r@aemondsetvtbbhehitgh&KABﬂhhimit}Bhspoﬂﬁ@ormsage
cont ai ni ngCllwRegasse r ansact i| o DanaktienIBsidlhakluebf tHee CAkFssEANd Ng

FTAPSt at siCet Request essage angt Fi@rsandRsh Re et AheshéL Precdidgs St ep 618, As

shown in |FI G 6, the tine pegélgqoﬁﬁsteéﬁgﬁgaf he FTAPSt at s ear Response jand
FTAPSt at sicet-Regues ges—eonsttutes—the test dur —on-over vwhiclh

WL'\WUCQL ||LJJM3\/ CUITTOLU T7C

stati sti dFadRSietsl | e¢t @k0By { h@t@eherﬁramactwl{fﬂ)qu valoe an| mseect, statifstics
may be cdllleetRedpdnse |each of | af thewbeespohdingr m nal operpting states sjuch as
the Idle State and the Conne¢¥dPStaai(earReqian: @ehage nent, while the Air

Li nk Mang Prot partitutar state g the—+dte—Stdte or
Connect ed ¥t 1e0§’i0§t| *:P?tégoﬁ%h‘%?t(mﬁulloo?ﬁ@h&m st REOIMOrBNabl ed and
the stati &%@fpemq e¢tion fof theTrangetieniDdfield walue of dhes apAtributel® an

enmbodi ment, with the|ldl e Stalast ET4PSgtsGetReqguest osssagn eigbdbrdsl while [in the
| dl e Statle, the Idl eASPChangeseéns ta thertemeingled whenever al Route
Updat e. | 0 ndi cati on .S ed-and the rdielr.me 175 _Tncrenentedif or
every sl qﬁwﬁﬁﬂ with tH¥°co 1?1?5% ﬁﬁaré?%sfi U%"?Qtfae%‘f?'?:lgecol‘Pr&"crinlﬂfeenabl ed
whi l e in |(FRERBAMECt pd Stat e REOEGRARENEdSSChange i s| AREPEHReROEH
whenever |there is a ¢hange i (fTHBSgsGrikrguesmespageand t|sc@dnnect edTijne is
incremented for every slot. 11091] I'n an enbodi ment, Control Channel
statistics collection is ena d when in the 1Idle or Connected State.

whi | e t hdl®dht r of abdmdArists Qlea‘@fil@& frdhe dilpASPSels atyibmtmidcen, wiich may be
included in the FTAPStatsGetResponse message. This attribute record provides the

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
AttributelD 8 set to 0x04 by the terminal
IdleASP- 1 set to ‘1’ 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
223—1, and to ‘0’ otherwise
IdleTime 23 the value of the IdleTime statistics mod 2%




First SyncCCPkt is increnented whenever the first CC MAC Layer packet in a
synchronous capsule is successfully received by the termnal and the CCTi ne
is increwenBesioaé t he begi nning of every Control Channel pcyalise2/3421©92]
Table 9 lists the fields for the four nmessages used for statistics
retrieval, in accordance with a speC|f|5c enbodi nent. Each nessage i ncl udes
a Messagel D field used to identify thg nmessage type and a Transactioni D

field used to identi fﬁielt he transaction. The FTAPStatsC ear Request and
FTAPSt at sld8PHespdiable Helissathesiaddycior the CrareciadSPiatssataibate gcordpwhich may

Attri but t 11 but

| dl eASPSSéa%goe %ﬁg%!t \gﬂ%&? ﬁ? }Q,tsfc?e(iﬁ%ﬂ ?}é% yncAC%Pl}ﬁ‘ a&@@ etre??rga OV“%&GE@%H bed
bel ow) . TdatistiesTAPShatge el tRe sqroingaecros aagelldetdtityahe ten@idales one or nore
AttributeRecord record, wth each record being a sinple record for the

| dl eASPSt ats attribute, the Connect&ﬁﬁ%tats attribute, or the

First SyncCCPkt Stats attribute descri B&g° A Table 10 t hrough Table 12. The
Messagel D—Jransactionl D and tributelD fields are each 8 hits in
| ength, and eacRieMtribujdiagedr d record has a pesgiptislescri bed bel ow. [ WO
03/ 051076| PCT/ US02/ 39210| @sktsjabl e 9 I\/Essage I\/Essage Tr ansactlonl D

Addl t | on I LT I'(ELUI Ub II'\POL dl o~ U}\UL set—to—one ||| ICI FottH©6- 256 than
one or nof ]eeng@} ear Reques{ t e Ti &slsesth ohfi Atribptg rmr&én@ptes)metcmdmg. but el D

| ast FTABSt at sCl ear Request messadhe kength iddd; sene 0x@6 bhibe terarinalnal
FTAPSt at sf- T to the yansachLap el g varue none O ear Respopse of
the corr ‘%Q‘ﬁlgl%@e ETAPS aLE(‘J el @ J%’uﬁpé@’ het TAPSt at s-_0x04 set fo one
hi gher ( nfoGarinec2d$y- t han | ond or | sene * l’GetIBe&nﬁrcbfﬁletmln'EétaﬂIS%ﬁdng@' D ffeld

val ue of [tCiemndtOvérAowel D| | ast rIﬁRﬁicateiE&HBzﬁueﬁﬁd B DS BH8rWiSE OF ds sept to

. - 1 N .
t hi s ter nromar—FTAPStats=T10x65——=s to—the—Fransactionltb—feld—ralue—oene or

more  Get|He¥P6rsd>Yrhange | col? es Qﬁd‘f aly ofithe CounceRd8 D¢ Hange statistics mod

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 22

[1095] Table 12 lists the fields for the FirstSyncCCPktStats attribute 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- 1 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 ‘1 if the value of the CCTime statistics exceeds
2°-1, and to ‘0’ otherwise
CCTime 15 the value of the CCTime statistics mod 2"°




FTAPSt at sGet Request nessage records [10931 Table 10 lists the fields for
the 1dl eASPStats attribute record, which nay be included in the

FTAPSt at swetlBesposise nessage. This attribute record provi des/uso39210
statistics for changes in the active sector pilot, as collected by the
termnal. Table 10 Field Length Descri &hl on (bits) Length 8 the length of
the attribute record (in octet) excludi“ilg the Length field; set to 0x06 by
the termnal AttributelD 8 set to 0x04 by the term nal 1dleASP- 1 set to
"1 i f thid09€) ue TabletlRdistsithe Apmieksrised sardransmittisg thehfanymewegdsl tw adimeeds
215-1, a Q. wi se | dl eASPChange 15 t.he val.ue of the Idl eASPChange
statisti cr}gozrl%&n‘g%mljlag{néﬁlﬁg &P %r\%]f%egrg{lsnglas1oxipnprltyt he val ue of the

I dl eTine statistics exceeds 223 1, and to 0" otherwise IdleTine 23 the
value of the IdleTine statistics nodTaRld 19O 03/ 051076 PCT/ US02/ 39210 25

[ 10941 Table 11 lists the fields for the ConnectedSSStats attribute record,

which may be a cluded]ri put he FTAPS af SCETIRESPO nmessaqgg.. [nrs
Bt butd s ocor Ml joc ot o Erlaifels (FAddtRIRE 1o CORPR TP T " Frigntyy
sector, aFTAAS@sClearReyuésne |t €O FRC. | Tabhicastl Fi ebebt kpgt h| Desapi pti pn
(bits) Lem b Sﬁ?e Fength¢f—theattbuterecprd{(in_oectetrr—exectuding

t he Lengjtl%‘%L oYy ClegnResponsg 06 b@Tghg {er uRast ot beshaffertD 8 set4d o 0x05 by
the term Z@FA;@%};@&R%%? Se 1’?‘?!@0{33'—15?9 i fipithe val uere‘ﬁgqlgli

Connect edSSchanrge—EhanRgeOv I-stics—exteeds and ¥ "0
ot her wi s¢ FI3dbiestalSachenge 15RTGe val uenicdstt he Corehielelt ed SEChanige
statistics nod 2ZI5 Connected- I set to 1 1f the vaiue of the

Connect edTi ne statistics
[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 performance

computations are described below.

Idle State ASP Change Rate (per second)
= IdleASPChange x 1000 / (IdleTime x 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



Ti meOverfl ow exceeds 223-1, and to "0' otherw se ConnectedTi me 23 the val ue
of the ConnectedTine statistics nod 223 [1095) Table 12 lists the fields
for the PWDIBByECCPkt Stats attribute record, which may peTalsep3szmel uded
in the FTAPSt at sGet Response nmessage. This attribute record provides the
statistics for the first synchronous packet, as collected by the
termnal. Table 12 Field Length Description (bits) Length 8 the | ength of
the attribute record (in octet) excluding the Length field; set to 0x06 by
the ternminal Pe™ardlimlePERE%3et to 0x06 by the termnal FirstSyncCC 1 set

to "1' if the value of Lr n I stics P erfl ow exceeds
215-1, and to ‘o"u@t‘hwfﬁ?‘?’%ﬁ@ﬁf@%ﬁ@@%&é%&; he

Fi rst SyncCCPkt stati SU°€% nod 215 ~ cCfi¥8verfl ow 1 set to "1' if the value
of the CCTinme statistics exceeds 215-1, and to "0' otherw se CCTine 15 the

val ue of the (RAvene lstkapiaktyicvsr 1 des? dbratdéh 3/2083107 B4 PCT/ USg2/1§9210 26

[ 10961 Table 13 |ist annel sed for transmtting the four messages,
t he address mdé,aaﬁzal%cﬁq?%?fé%%érusﬁp&@%ﬁﬁw 18hd the transm ssion
priority. Table 13 Message Channels Addressing SLP Priority

FTAPS! at SOl ear G Rivelde AT Guitly 8381 hORS! aGhiG Bfl0  FTAPStal 5O ear Response
RTC uni cast best effort 40 'FTAPStatsCGet Response ‘CC FTC unicast reliable 40

FTAPSt at sGet Resper(se RTETWHLBPktRacdl/ i 30IFT APLBHKIST1x Toe forward Iink
performance may be detsesdri ned based @R«tdhe statistics collected at the
termnal and reported to the access network. Sonme of the perfornmance

fglrrgxtsgg{g}%;rgﬁé %igﬁgﬁ?ﬁﬁb fbgﬁvg%%oyls gér%es§§1?&s(ato'%}1sepl .gg?pn%gc E)E%tegch(tg)r% s o(ta?nond) -

¢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
FTAP Test packet). Controller 220 further updates the variables 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,



Connected State Serving Sector Change Rate (per second) = Connect edSSChange
X 1000 / (ConnectedTinme x 5/ 3). Control Channel packet error rate in the
I dl e Statwo(3psmfé - FirstSyncCCPkt / CCTinme) x 100 . ThrouglyoBs9o2iie om a
sector (Kbps): = FTAPMACPkt Recd x 1024 / (FTAPTestTine x 16 x 5/ 3).
Throughput fromall sectors (Kbps) E Tgpoughput froma sector (Kbps) Al
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The rati ()[Jltl)(:‘ﬁﬁSI 3I¥i8§ t he ggog\y%ég-eqﬁﬁgﬁ Eﬁ‘gecg% )Ie{nseé%%gssa\h'%eo héeo(h?%g‘?’/ C?rlsﬁgcg’ for
each ti mand|psrfoim vaddwaes Of ti@t tegersp ehdnoelspimcdingt the Revemy Tadf§o Ghannklr i ved
based on gt her stati.st.ic t be |0 d t.he access network. For
exanpl e, ﬁ’r‘fé’rﬁ%u{/eglf?fet e?«fé&f W%%é@ﬂ??&@%&‘&f&ﬁw% CAESOTHE’ | ogged to
determ ne the DRC Synmbol error performance on the DRC Channel. [1098]
Ref erri ng backrdsopirhftete? Bonfigurh§sr MefuddOfrocddirébaing rﬁ’é’s?%%§ 8PEortBPRTAY be

r

operated to process_the FTAP Test packets and to forward the packets via
mul ti pl exer 2@gst configurations at the terminal and access network; and

o RTAP Test Packet Transmission and Reception - includes procedures for
generating RTAP Test packets and RTAP Fill packets at the terminal, transmitting
the generated packets at configured rates on the Reverse Traffic Channel, and

processing the received packets at 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 RTAP, and this is
within the scope of the invention.

[1101] The RTAP supports the testing of the Reverse Traffic Channel at various rates.
Table 14 lists various 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.



to controller 270. Controller 270 then identifies and extracts various
types of information from each received FTAP Test packet (e.g., the

servi ng swotmwnsiothe sequence nunber, and the | ength of each/USIAR2T@st
packet). Controller 270 then forns the FTAP Loop Back packets having the
pertinent information as descri bed abo¥§. The FTAP Loop Back packets may
be stored in Loop Back buffer 278. At e appropriate tine, the FTAP Loop
Back packets are retrieved frombuffer 278, routed through nultipl exer 284,
and processed by TX data processor Z8@efldr transmi ssion over the Reverse
Traffic Channel. [1099] Referring back to FIG 2A, at access point 104, the
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performvarious tests of the reverse channels, including the Réverse
Traffic dARYARONS testpigacihas, & eaamples evensp EniRthapughpyt, peckst owprtetel mdoso dme

foll ow n €g0f.:4e51 r r i.0 j - . b nel udes procedures
and ness géggt] t oofélil)t El‘@iy ) Itﬂ-ﬁiﬁg@tﬂes gos ﬁ%?‘% raaﬁngl%ét?oa wt’tlﬁet%F ;%FWIHQI maﬁ’d”
access nebwoalknarared if BieAPisTas tulfiat leehnettiom batwa:sh aifenind sRECED! | THe acce&c! udes

procedures, fo ener. at i P Test packets and RTAP Fill_ packets at the
t er mi nal ,net"f%ﬁé ?qnﬂﬁan{}%g%@f’g%ﬁsﬁéﬁ%‘t HeWALT bhthegamainaly tgr eoafigpret he
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network. The procedures and nesSages are described in etall "bel ow.
Fewer, adgdatlé tramdmission 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 it is ready for the configured tests, at step
716.

[1106] The terminal thereafter sends RTAP Test packets to the access network, at step
718. Any number of packets may be sent, and the statistics to be collected by the access
network and/or terminal may be determined by the test configuration.

[1107] After sufficient statistics have been collected, the access network releases the
connection, at step 720. Step 720 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 throughput, as described

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



and/or different procedures and nessages may al so be provided for the RTAP,
and this is wthin the scope of the invention. [11011 The RTAP supports

t he testiwg0d0stohe Reverse Traffic Channel at various rat @ST/USIzabd2e0 14
lists various nodes supported by the Reverse Traffic Channel. Table 14 Mde
Description RTAP Test enabled to test3(§ he Reverse Traffic Channel Packet
Mode Configured Packet enabled to test“the Reverse Traffic Channel at

various rates Rate Mdde [1102] The RTAP supports the collection of certain
stati st duitigljizaties paecsdurs, mhichotisebles\the Spgniey tireREALITesb Parkebmedaand e ous

performance Iy t hroughput and packet error rate. [1103] Table
15 Iistsrtthlul(gl s{egtpi%é]t(eﬁc algetﬁéfle'nay be collected and mai ntai ned by the access

net wor k. [¥Y¥0993/ OB B6is RGTow 3R gt aaDafl Hspe2FicTaib oxlirhbntRAa Rt AP TBi Pardnpdteron
RTAPTest Pkt Sent[.i] an aré@% whose | -th el enent contains the numher, of RTAP
Test padaafiguratigh prgsess & Pragess BRO peyer sighs B4 and, Hban F&er &shedatialize t o

Rat el ndex, i SROwWa | RTAP! elf f %ﬁg&?ﬁaﬁt Regdl | Lcc%%kharx{e@‘%oﬁﬁho%@n&s't

el enent contai ns the nunber o est’ packets at were recelve y the
access n&RIAParanetarAsaigamennnesssgeahatiinguies Radracuigrevalie faf ARTEatshctienIDhe

duration of the RTAP test (in frames 1104], FIG .7 _.is. a diagram of an
overal | 6?3&@% 40 r ﬂ’@é‘ﬂ‘ﬂ"n@ne.t %"@é‘%/é%lé‘lt?rrﬁ?ofrfl% ford#ﬁr}ﬂt&,g ’Pﬁq‘]eahﬁ%gr dance
with an enhodiiB Yy 8k tRSinhD4e e F12. PUALERSatttfitdTREORR HSBE mds@dgeY & OUS

tests such as, for exanple, reverse |link throughput, packet error rate, and
so on. [atdBShetivork isableto cohtzoldhetests tmbe prrfdtmedt s up a connection with the

o el ) k" % e TRRE b5 AL RATRESLLGD Det veen

RTAPPar angivdrksthé et poEsHnadBe RUAPHCorifigurdtidalInitialifatioh ipgdte@ure described
above, at step 814. The terminal then performs an RTAP Test Parameter Initialization
procedure, at step 816. In an embodiment, this procedure sets to zero a (12-bit) variable,
Vi(Srev), used to track the sequence number of the RTAP Test packets transmitted at the
rate corresponding to RateIndex i (shown in Table 18), for all possible Reverse Traffic
Channel rates (i.e., for all possible value of 7).
[1111] The terminal also sets its RTAP mode flags based on the attributes, if any,
included in the received message, at step 818. In particular, the received 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 attribute, then the
RTAP Test Packet mode is 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 terminal sends an RTAPParameterComplete message with the
TransactionID field set to the same value as that received in the corresponding

RTAPParameterAssignment message, at step 820.



RTAP, at step 714. The nessage includes an RTAPTest Pkt Enabl e attribute
record to enable transm ssion of RTAP Test packets by the access termnal.
The ter mwalospsrfiornms the necessary configuration and t heaTrEesspeands to the
access network with an RTPParamnet er Conpl ete nessage to indicate that it is
ready for the configured tests, at steg 716. [1106] The term nal
thereafter sends RTAP Test packets to fe access network, at step 718. Any
nunber of packets may be sent, and the statistics to be collected by the

access nddidr k &bansecavngitheaRTARYarsenegraCompierathebsage Heom éli terminal, the

fi i.on. f bl £l Stat i sty . | | d, th
cotess naibrperdte St din RINEf Sl S BB Sur BB g

omi tted, WwhicheseRRIAPTstKiSengel; RIAFTREMRIRecd ], 468 RIA HTes(IBInt & fRrso(¥er ot her
tests or functions. The access network nmay use the statistics it collected

to conmputdl Reseiblsaakiss o Py Hrstapf2@- and t he t hroughput, as described bel ow.
Var i £l 7 i I JTes er
Cont ¢ gur s L8] ? T8 ER SholkERE KIZRE HOE IS B 1ML GETATR P

RTAP t o ttedingt He an embodieent lifithe R BAP tpeivesa ilouadd:ais:aié. Conredibh®losédher a

term nal perfor n RTAP Conf.qurati on WO 03/051076¢ PCT/ US02/ 39210 . 30
Initiali z&%tﬁﬁv%?%ém%enlm CRUgRLSHL | Eem; e 1oPRES %l%r}a%s_e FPnp thds thpacket
mode and ¢hffigufPdcRitrete RRAK S diRMi& AHdRe RITAFOPst 55%5;, fﬁl,o'dé ialfd @l por am

of a specific enbodi nent of an RTAP Test Paraneter I guration process
800. Pr odéstswanpreriovsly snahledand iftthgnalveid the RTARTatPkiRersistendeafi¢ld ef tioy
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Transactiwa‘Do’.field and may further include one or nore attribute records
for the RTAP node fla mai ntaji ned by the termnal, at step 812. Via the

S M . .
attri but d1ttJor ddablp ?ﬁ]élsfﬁeélteaé‘@,ldst b thec RIYEPaeampiendsrignmpnt emessaganit ol
t he test { Tt pon receiving the
RTAPPar a%%%ﬂ%ﬁtgﬁggﬁngéﬁ@ﬂ%ssagé ?n(l)lj'mthe access network, the term nal
perfornms the RTAP Configuration Initialization procedure described above,
at step 814. The term nal then perfoflaledd RTAP Test Paraneter
Initialization procedure, at step 816. In an enbodi nent, this procedure

sets to zero g .{42-bi|t) | abl e, V;(SRev), . rack the sequenge
nunber off the AP Testlle?g‘x:%s% efs transmtted aﬁ?ﬁréi’&o';
8

MessagelD

TransactionID 8 set to one higher (modulo 256) than the TransactionID
field value of the last RTAPParameterAssignment
message sent to the terminal

set to 0x80 by the access network

Zero or more occurrences of the following record:

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

[1117]  Table 17 lists the various 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 1dentifies 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



rate corresponding to Ratelndex i (shown in Table 18), for all possible
Reverse Traffic Channel rates (i.e., for all possible value of i1). [1111]
The termwelo3ab®as sets its RTAP node fl ags based on the atrmrusorerjoif any,
included in the received nessage, at step 818. In particular, the received
nmessage may include an RTAPTest Pkt Enasge attri bute and/ or a Packet Rat eMode
attribute. The RTAPTestPktEnable attri"bute is included if the termnal is
to start sending RTAP Test packets on the Reverse Traffic Channel, and the

Packet Rat WY Beardiip @rastats of At bittiendithe longth the REARTestRKtEnablmatiéiute at e
is to be If the received nmessage includes the

RTAPTest Fﬁ%t(gn Eé&gttsto%l%%%ﬁk then the RTAP Test Packet node is enabl ed,
the val ue of the RTAPTestPktPersistence field in the attribute is stored,
t he RTAP Test Packet buffer (e.g., bUaHlen7280 in FIG 2B) is cleared, and
a TestPktOverflowBit is set to zero. And if the received rressage i ncl udes

t he Packjet [ he de S

enabl ed EL %$ e tgri’ﬁ%a [ e %%gk}a%g%l?lﬁgﬁg 24 sf'ﬂg M trjibute
are stor ? i the RTAP test configurations
speci fi ed RYAPTest- RT/ NREAPTERPEPER ke Wsdthb 0xJIRFARCONf i g

(e.g., twokBemmnds of recej ving thEmeepacﬁ(B@Eﬁa%le%B&é lss@BQS an
RTAPPar a t er Conpl et ef nessage W th t hgainli AuSiaGHd QthPof 4 & £, to the same

val ue as |t hat e corresp I ment
message, 051076 P&ﬁﬁ%ﬂg/%@%‘gﬁg%@l% pgn recei vi ng
t he RTAPPs et e nelssage fr mYNeterninal . the access networKk

per f or ms t i Ox0BaNd MidRenet 4t So tHei RdtéThi@addrRepdiidagedur e,
whi ch resausdRTAPTest|Pkt Sent|[ 1], RTARbakd RidiReetiatd thataﬂﬂgtMT@g,]gerre to

zeros (fgr all possiple valjues of i totﬁ,hsﬁ;tqpr@i%est[p; dEhgter m nal
also resdts its RTAP |node fllags upon| ggpm nation of th RT( testlng. I n

an enbodi|jment, if the RTAP rlecei ves ja Cofinect edSt at e. Connectl on Cl oged or
a Route |Update. Connectionljost i ndi|cMkRatefsetn thhd®Ratgindeax mgspwniding | [ayer ,
then the | Configured [Packet [Rate nodetoitie tiaziahine chtatidt theeerdliAd cAease Hacket
mode is 8 was previoQragbntit R Q‘ést?ﬁ@ke'té‘(d'Eaﬁﬁlt\vEaI ue |of the
RTAPTest F of the (B{MPTest Pkt Enab e attribute in tlhe

| ast recer SST 2 80"

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

Channel rates.

Table 18
RateIndex 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 invalid

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

set to reliable and the transmission priority set to 40.



[1116] Table 16 lists the fields for the RTAPParaneter Assi gnnment nessage,
In accordance with a specific enbodi nent. Table 16 Field Length

Descri pt iwo 0305iote) Messagel D 8 set to 0x80 by the accessPO&its02/B9210
Transactionl D 8 set to one higher (nmodulo 256) than the Transactionl D
field value of the | ast RTAPPararreterAﬁ I gnment  nessage sent to the
termnal Zero or nore occurrences of t follow ng record: AttributeRecord
Attribute attribute record for RTAPTest Pkt Enabl e or Dependent )
Packet Ratldi#Ye; d2BlenpPelistechedfiigesi fadthen Rdddapemeater omgrlete hmessae,Dire unent
11171 T lJ vard o lelds for the attribute records that may
E)e in!:l ugéeeg&idhgcet%izﬁ gﬁﬁAélgB]acrégﬁn%ot%g? t'si gnnent nessage, in accordance with a
specific enbodinment. The first columm of Table 17 identifies the two
different attribute records that mayTbeleil@cl uded in the

RTAPPar aret er Assi gnnent nessage. The RTAPTest Pkt Enable attribute record

i ncl udes thregyfiel dsj -, ?tr, Attribute ID, pcq,i .oﬁPTestht Per si st gnce.
The Packet Rat ebde attri’% e|record includes tourTields - Length,
AttributellD __MnRatd ;(_n MaxRate The length field gives the |engtlh of
the attri pMessagelidrd |(i n ®ct et spt toXxBUBY (g tet@allength fiel d itsel f, |which
is two ocfgts—Thu thre—tengthof —the RTAPTest Pkt Enabl-e—W503+0516+4

PCT/ US02/ pSZDactionlidih ri bt e Seidpdng alye ofthe dzansactionlIpfield inghey t he Ilengt h
of the RTAPTest Pkt Engbl e at t r i SQrespopding Ry 4P P agareserdssigomeymessags. Tgbl e 17
Attribute Length Attribute Attribute Data Field(s) and Descripfion ecor d
(octets) |ID RTAPTest- 0x02 Ox00 RTAPTest Pkt Persistence - set to Ox01 if the
Pkt Enabl d113IAP THsanpephedimentathe REHRPargmetsrGemplats measagedisi sent han dhent  of

a CONNEeCty Qe CHAFH Ennef aﬁcﬂ@éseg’ s taéc%gs n@tr\}v%rﬁ ?un%(a%%) 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 the 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 include 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




ot herw se Packet Rate- 0x03 0x01 M nRate - set to the Ratel ndex
corresponding Mdde to the mninumrate that the termnal can use to

transmt

WOAB/0Im3é packets (default = O0x00); MaxRate -sS@CTIUS02/BER10

Rat el ndex corresponding to the maxinmumrate that the termnal can use to

transmt

mappi ng of the Ratel ndex values to the

RTAP Test packets (default = 3 x05) [1118] Table 18 lists the
everse Traffic Channel rates.

Tabl e 18 Ratelndex Reverse Traffic Channel (RTC) Rate 0 0 Kbps 1 9 6 Kbps
2 19.2 KbpSeq ® 38. 4 Kbps2 4 |%Be Seqébiz numbkbaf the Ki3pRTAIF T@t pkeval ues
invalid [{1119] In an |enbodi Mefdnsmitted a%fﬂ?@f@%b@?%ﬁﬂogﬂagéﬁerM%ﬁge i's
sent on the Control |Channel tﬁfgqutmTEgrp\ﬁ@ge@ Traftic Channel addressegd to
t he term pab—wth—t-he—SER —t-o—+eH-able—anrdthetranrsm-Sssi-on—pr+ofi t
set to 40| S&D103/ 051076 IIQCT/ LUE@@qumunﬂ@r [)ﬂtllE(l?}St RAWIPTesopacket s t he |fi el ds
for the RTAPPar anet er[Conpl et|dramemitteget airate oAl 6 pampeior wi thh geneggtemi dfi g
enbodi ment. Table 19 |Field ahgmmiegtlpa&ke@n (bits) I\/bssagel D 8 setf to
0x81 by tpetermmnmat—(TransagtiontbD—8—=et e —vatueof—tte_ Transacti onl D
field in thel 12 the sequence number ofk the last RTAP Test packet
transmitted at a rate of 19.2 Kbps prior to the generation
of this RTAP Test packet
Seq 3 12 the sequence number of the last RTAP Test packet
transmitted at a rate of 38.4 Kbps prior to the generation
of this RTAP Test packet
Seq 4 12 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 12 the sequence number of the last RTAP Test packet
transmitted at a rate of 153.6 Kbps prior to the generation
of this RTAP Test packet
Reserved 7 (may be set to zero by the terminal and ignored by the
access network)

[1124] 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 terminal transmits a
(variable 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)

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 Ox1

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




correspondi ng RTAPPar anet er Assi gnment nessage [1121] In an enbodi nent, the
RTAPPar anet er Conpl ete nessage is sent on the Reverse Traffic Channel

addr essedwD®3h®7@ccess network (uni cast addressing) w t hPCh@SOBR1Get to
reliable and the transm ssion priority set to 40. RTAP Packet Transm ssion
and Reception [1122] If the RTAP Test Sgcket node i s enabled, then the
term nal generates and sends RTAP Test“packets on the Reverse Traffic
Channel to the access network. In an enbodi nent, an RTAP Test packet is
gener at ed112] eadhe penarated RIAR Tesh PRelicts yg1queeedgfor trapsraission gn gheyRevesseer val |

al i gned t [ - . ' AR AT ckets
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pr ot ocol fmf%ﬁ lePtoq€ Belpngs - set to "01' for RTAP packets
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[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 RateIndex corresponding to the maximum rate allowed by
the Reverse Traffic Channel MAC protocol

TargetRate the RateIndex 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:



this RTAP Test packet Seq_2 12 the sequence number of the |ast RTAP Test
packet transmitted at a rate of 19.2 Kbps prior to the generation of this
RTAP Testwpackst76&eq 3 12 t he sequence nunber of the | ast PRTARIYaR10 packet
transmtted at a rate of 38.4 Kbps prior to the generation of this RTAP
Test packet Seq_4 12 the sequence nunb§r of the |ast RTAP Test packet
transmtted at a rate of 76.8 Kbps pri pto the generation of this RTAP
Test packet Seq_5 12 the sequence nunber of the | ast RTAP Test packet
transmitted at a lemgetRyt =1BBgdRMppsl.prior to the generation of this RTAP

Test packet Reser 7 r ;Rﬁ erm nal and ignored by
the access net ngl‘f )r?ﬁ%ﬁ%@%&%ﬁ%&%ﬁ&%Rl‘%’}éest ngﬁtg’taqgls expected to be
transmtted by tiSelecedRhtead MiD(Tar@iRAte fMATMaifige)RevSysTi ne i ncl uded in

each RTAP Test packet may be used as the sequence nunber for the packet.

1125] 1f_the Configyred Packet Rate node is enabled, the term nal
'Erans]m' t sTRf a0oye Progsfwre cyplgs H‘)‘O‘lﬁ‘ﬁtﬂ upperighiatest upto anddimitedebynbs dMaxdafe t o

| PR R o S PR A iy
i n accor dhadeAGifrbtogols dé thef tennieaitouismits ta. Revatse rafficRllendel ypokdt koMatiig pt i on
LRGSR LAV TARMIR L AR SR e
1 Dat aFi | dunyt f@hetrbiihittBERTAP Tedt FRKE tWinbiemeh®idThe FhrisdIg Vi(@ROoy ed by the
access network) WO 03/051076 PCT/ US02/39210 35

[1131] If the terminal receives a ConnectedState.ConnectionClosed or a

RouteUpdate.ConnectionLost indication, it does not attempt to establish a connection for

transmission of any RTAP Test packets that may have remained in the queue.

[1132] In an embodiment, the access network maintains several variables, V(Rrtap)

and X[i], to keep track of the RTAP Test packets. V(Rrrap) is an 8-bit variable that

corresponds to the sequence number of the next RTAP Test packet expected to be received

by the access network, and X[i] 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(Rrrap) is set to the RevSysTime field of the RTAP Test packet, and X[i]

is set to the Seq_i field of the first RTAP Test packet (for all possible values of i).

[1133] In an embodiment, for each RTAP Test packet received at a rate corresponding

to RateIndex £, 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(Rgrap), then
RTAPTestPktRecd[£] is incremented by 1,
RTAPTestTime is incremented by {RevSysTime — V(Rgrap) + 1}, and
V(RRrrap) is set to RevSysTime + 1.

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



[ 1126] The generated RTAP Test packets are queued for transm ssion on the
Reverse Traffic Channel, and the termnal provides buffering (e.g., in
buf fer 2880i/0F0@& 2B) for a particular nunber of (e.g., Pergiso2/aninore)
RTAP Test packets. The RTAPTestPktOverflowBit indicates if any RTAP Test
packets have been | ost due to buffer 8 erflow, and is set to "1' if this
occurs. [1127] The RTAP Test packets a transmtted in accordance with a
set of rules, an enbodiment of which is described as follows. RTAP Test
packets did34ssi fhed embosimente thexraceasamshvarki funther pracessys (the dieldssgf) theand

t he RTAP Fil.l (1f,an | sO ssi_gne not her Ao [
transmi ssron P‘?@?ﬁr%s‘(%?cé‘?a‘, 1}%@&@ v#‘ﬁgs ?fet%%ﬁg:k g?lgﬁgftﬁ{ f?lé pg %’éble ﬁ@ggseo RTAP
Test packgusfalResRTAP Fill packets (if any) in the Connected State. [1128]

In an enbodi ment, the RTAP Test packets are transmtted at rates determ ned
based on a defined rate selection schene. If the Configured Packet Rate

node is enabl el AP TesthktPenslA] ssripersmented by dpeq & RElMd sl Mdaf fi ¢ Channel rate

in accordance Wi R 8 9Req0f +ul €S, an enbodi ment of which is described

bel ow. Ochervvi%rej, tS e teﬁlrﬁ}t nal selects a rate in accordance with a Reverse
Traffi c Channel MAC Prot oc_ol described in the af orenenti oned HAlI Docunent.
[ 1129] Tdb135]22 In sins emhedvrent,abperstionsi andii qostpabiyortsh petfemmidnah  fapuence

selecting the rate f.or he RTAP, Test ckets... Tahl e Par ter

Doscri bt umbeR Aegraes mut Yhimss MoRug b Reds hets § derenle pibet ehode
attribut Q)its(ﬁgedterﬁr@@Qlu@quEﬁﬁrﬁﬂ@t er Assi gnnent nessage MaxRate the

val ue of the MaxRate field in the Packer Ratevbde attri bute of the received

RTAPPar arfé13] As sThh reyarsendink appsforpmen iRyt be tdstermined| basest aoithe spllastidng t o
t he maxi AL Al Reverse.. [

Tar gor Rt NS ity BHEE satoh i SRR E SatitoRlon T BERBRNIe,

t he Rat elhigskayerRkiSisgdngdiveg the runtbes edfebitedn raaPaydidal 30dyekgrackdreatl arate RTAP
Test packet, thg, ternmnal sets TargetRate to M nRate and further sets

Sel ect edr8iTEsRogdng do Bafeindex iof Tar get Rate and MACMaxRate. For each
subsequent RTAP Test packet, the term nal selects the rate for the packet

based on the ﬁlﬁédéﬁ%t"@(b%&%?g ¥4t€ with RateIndex i
= RTAPTestPktRecd[{] x PhysLayerPktSize[i] / (RTAPTestTime x 16 x 5/3) .

Overall throughput (Kbps)
= (D RTAPTestPktRecd[i] x PhysLayerPktSize[i]) /

(RTAPTestTimex 16 x5/ 3).

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

Overall Packet Error Rate (%)
=Z (RTAPTestPktSent[i] - RTAPTestPktRecd[i]) x 100 /

> RTAPTestPktSent]i].

[1137] 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 multiplexer
284, and processed by TX data processor 286 for transmission over the Reverse Traffic
Channel. Controller 270 may further provide a rate control to modulator 288 for the

selected rates for the RTAP Test packets.



WO 03/ 051076 PCT/US02/39210 36 TargetRate = TargetRate + 1, If

(Target Rate > MaxRate) then TargetRate = M nRate, and SelectedRate = Mn
(Tar get RawoO,03/¥0MaxRat e) . The above procedure cycl es thr okrgh/tsht/3%upport ed
rates, up to and limted by the MaxRate specified by the

RTAPPar anet er Assi gnment nessage and thaél\/ACNaxRate al lowed by the MAC

protocol. If the termnal transmts a verse Traffic Channel packet
cont ai ni nﬁ an RTAP Test packet at a rate with Ratelndex i, it increnents
t he assocla3¥d s&glrsries bagk knEIGT 0, @th%,ccwsmm 194 dheRAAPrdisst pekitstardy

Connect el RA A Biothisghad! and drovidstto bR aEs 2B cobf TR0 fen
i ndi cat i oidentifles d0¢ extigdts edrictsPypet of Fdmidtion froin emrlerAquesﬁ‘pubkett(e %niﬂﬁﬁ ssion

of any RTAP Test packets that ?é énge remai_ned in the queue. In an
enbodi nenf@te #ik thec scencre bR ofararnaiereved RerAF Lesk pagket gnd \vbpmquce and

X1, to kegd 59@1&% pd% uaﬁsnﬁwf ng&chﬁ;ﬁsshe{é %ﬂ@%}@@er%@ furth labl e

that corresponds to t e sequen e nex st pac
expect ed updatee theeagiabled mdmytahb@ fmdhesesesdmsed)oﬂ{ theaintbrifatidn estraztedafesrayheof

12-bit bl whi ch d h equence nunber of the
roxt RTABCHREH REAP LSk et detied cBnt S aboler 920 Ry chaber MR aied

Channel Rgyeifsah tHed¥fipubaiokleskfisdusdbol ¢ Fd} v’éﬁoﬁ’s Ire@&@e H g S3RARALNDefriRs.
Ratel ndex i. These variables are initialized ny the access network upon
g

recei vi ng1i3 fi ffb@ abgVEAfesTapsionrgplesants ofd speic lmpd;@nqmatmfn afrthe inventive

RTAPPara t Conp te rre For. th | i zat| AP). i.s set to
t he RevSysélh(?lr'ﬁsu “Fie ﬁﬁgﬁaflﬁ\ ‘ﬁﬁfs tttes"ti APYXPT Jpeﬁlv é”R%-e[ta"%d TR seqi
field of dddRiohal sﬁd/&TdmefEasgtamekﬁiay bt ebl1edtdd. RS BEE fewdr URiGitidhal, dnd/brl 133]

In an enbodi ment, for each RTAP Test packet received at a rate
cor r esporfhiffergnt pracedyresiand anesxases Hay ke eexddede pbeach pressassguay inplade &veary ed

packet bagg 109?16%'(90{ JetPol B1ds :ﬂlctﬁ S (?es?l?tgelgu 09_4HR8s %@?SR%F&E?SS ?fhen

RevSysTi me e recei ve STI e’ >-

RTAPTest Rh¢ Mé(]lmpkbmentalien'&ietﬁd)ebyabbye RiAPbe soiempldted and raesTeithad thiey
{RevSysTine - éfF?l"’ APtz + 1), and V(RRTAP) is set to RevSysTime + 1. |f
RevSysTi mEORE c\}c’(t Tt hen generate an RTAPSynclLost indication. WO

03/ 0510741 ey ' USpg/ 3%@ various aspects and embodiments of the invention have been
specifically described for the high 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 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 (FPGAs), 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



37 [1134] In an enbodi nent, the access network further processes the fields
of the received RTAP Test packet using the values of the SecLk fields (for
al | possiwbaswsdooes of k) as foll ows: RTAPTest Pkt Sent [ k] PC3/Usnzsenent ed by
{Seq_k - X[k] + 1), and X k] is set to Seq_k + 1. [1135] In an enbodi nent,
operations and conpari sons perfornmed oggsequence nunbers are carried out

i n unsigned nodul o 2S arithnetic, wher&®”S denotes the nunber of bits used
to represent the sequence nunbe[.F&113%% The reverse |ink performance may
be det er rinife§-BaBerdonns 22Rand Q7R da tddS. 24 #nfl IB) @ad egwswteddsy @ REOCPSPF Gr&rance
comut ot AL PG B EER 2 o 80! SRy wFTHRP RSBt sl T

cor r esponwlitiig thoproadsedrigextdmal T trugb@estor( Mbpsith tak ifcdnabeecommibniBatvelyndex i
= RTAPTesthtRecd[l] x PhysLayer Pkt Si ze[.i] / (RTAPTestTlnE x 16 x 5/ 3).
Overal | t99H gr*fbﬁnem@sﬁ@vafapmwwe owvnanthg at-ayer Pkt Si ze[i]) /

Sl e R e

100/ RTAPestiddst SBiressg itpading awenal intéet o lh‘fmt (Dlne Raipe f%he (cRACEpRedesPHb&ENt [ i |

o R k00 o AT RS s i L g b

t he RTAP e]iﬁ?ésplééi%ﬁio% whi ch may be stored in buffer 280. At the
appropriate time, the RTAP Test packets are retrieved from buffer 280,
routed t Hitddh nilhe |pmveouerdesmonanfdhprdwbgsfbdmwdlmntsanswrpwd@bgsmabzf% for

transm ssjon _over ver Tyaftfic ., Cha anne ntr er rther
or ovi de. ey e Bog SRERY SHIGmAS oF b5 ube PP i i R RatEp e
RTAP Testth@ecdteicdimM®s 0311 MelRiGi1yefpdrsil 26 398sk0skilbdl {nl h3&drt, Retiahe lglaﬁerhﬁck to
FIG 2A at access point, 104, the RTAP Test packets are

principles defined herein may be applied to other embodiments without departing from the

spirit or scope of the invention. Thus, the present invention is not intended to be limited to

P j¥
the embodiments shown herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.

[1145] WHAT IS CLAIMED IS:



processed by RX data processor 234 and provided to controller 220.
Controller 220 then identifies and extracts various types of information
from eachwBDaWsiDest packet (e.g., the rate and the sequemca/usorbeno of each
recei ved RTAP Test packet and the sequence nunbers of the last transmtted
packets for all possible rates). Contrqller 220 further wupdates the

vari abl es maintained for the rates bas on the information extracted from
the received RTAP Test packets, as described above. Controller 220 may
further be operated to performtheCloARMS$ti ons descri bed above for
various reverse link performance netrics. [1139] The above description
represents one specific inplenentation of the inventive techniques. Fewer,

addi tional, and/or gi . . . .

addi tional, and/or %ﬁeﬁ@dﬁf&% t‘“i‘stﬁi g% ?éﬁﬁ gg&%}%%@iﬁﬁg%@%g lﬁ}o\/\“?gdé‘\’/vgrrd, 111}kewer,
addi t i onah a vaing¢ése datagiofrfnamécatiop sptadwoaspraing: nessages may be provi ded, and
each nessage nay.i.ncl uge fewer, _additional, and/or different fields than

those descri berageé‘ﬂﬂ%é‘. F5h Lessaggy Raying ngfydsd jthersingtest 8t{Engsp & e cor more
i mpl ementcbhils &ﬂﬁﬁfslr@qga[fﬁpel’{e@m@ﬁ)/a&?ia??E‘ﬁaﬁ’]ﬁ@ﬂs,a&r%dco%‘&qnﬁfoﬂ t}i\érg(ﬁ‘ n the

scope of the invention. [1140] For clarity, various aspects and’ enbodi ments
of the invent iconfigining theene orspersichanrsld hasetber thelted séttings inghdfighmessage;packet

data in edma2QQ0... The techniques described herein may al so be used for

ot her CDVA and Wi I'6% eggpagg%ﬁﬁﬁ’i%éwga(i%&‘g}@&mr exanpl e, these

t echni ques mayrdasmitsdioop bX¥KBARetS Wil Litversd/BhfRUnathdlf Srences exi st

bet ween cdna2000 HAI and W CDVA, and the techni ques.d’escri bed herein may be

nodi fi ed for JEESHNG weRhingdaty via Hafdicor ege pomareaxatiary channpls. di f f er ence i n
signal processing). [1141] The techni ques descri bed herein nay be

i npl enented by various neans. For exanple, the techniques may be

i mpl ement ed i 12. har Gharmethedfdfnelnin 1orwhereianéichalooprback hesckerf incfudes @ata
hardvvareé{fi | .man}ation, the el enments used for testing and statistics

col | ecti %Vﬁg MMEATERARLSHPHRER n one or nore application specific
integrated circuits (ASICs), digital signal processors (DSPs), digital

si gnal processing devices (DSPDs), programrmable |ogic devices (PLDs),
field programdabl e Thateethord efydaitFRGARX¢in thowasker data coramtuniphli@r system is

m cr o-corét(?@umers m croprocessors, other electronic units designed to
perform “t Welfbns descri bed her ei n, or a conbination thereof. [1142]
For a software inplenentation, the elenents used for testing and statistics
collection may be inplenmented with nodules (e.g., procedures, functions,
and so on) th& pdhednethedef iclpimt 3.onwberdasibei GO aesystem. supperts odma2008 codes

may be SEPffaddi® MEMOrY

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;



WO 03/ 051076 PCT/ US02/39210 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
FI GS. 2A wpd3AB)76 The nenory unit may be inplenented witrca/usaz3pi@©cessor
or external to the processor, in which case it can be communicatively
coupled to the processor via various ngﬂns as it known in the art. [1143]
Headi ngs are included herein for referénce and to aid in the |locating
certain sections. These heading are not intended to limt the scope of the
concepts descrpiming aspeandidatarpnamissignvithbs identified paremgigy viicss and
applicability.in other . secti t -t ire specification.

[ 1144] The pretrl %Iﬁlst 1%t§1(§rsl cﬁplggﬁtaé%?ﬁgﬁ@ws‘% %geé:g&g%%agafﬂ?mnts is provided to
enable any person skilled in the art to nake or use the present invention.
Various nodifications to_  these enbodi ments will be readily _appar enh_l to

those skilled % n tHdeamethodef ¢lan ferhsrein thej fist shamnelids jan EBIWAET SpHicvay be
?Epl hed t aﬂkb%&@?@&hﬁ%ﬂ&ﬁxeﬂs%@%@ﬁﬁ%tché]ﬂmf.rOm the spirit or scope of
e inventi on.

us, the present Invention I1s not intended to be limted to
t he enmbodi nents shown herein but is to be accorded the w dest scope
consistent with ther i nci n%vel fea{iur es di sclosed herei.n. [1145]

r | es .an
VHAT 1S CLAIM®D | S: bGP B PP MRS S0t At ERIATNSIOn CORPIEE Hod f or
testing g,phiyabd de¥t Plck&OANAGhS 4988 Hatt BEhMibdorR coBpMREh blufifity lob 16bp

W rel ess ‘data communi cation system conprising: receiving a first nessage
havi ng i reetlugetketshendkeivhercimsthe deapt bach patkats owlndgrthgrparemeishanlued deseopipvs si ng
traffic CE nntel S, attlxi | iary channels, or a conbination thereof,

confi guri° g’et ﬁgpg%e r nore channels based on the test settings in the
first nessage; receiving test packets via a forward traffic channel;
transmtting | oop back packets via a reverse traffic channel; and

transnitting $ gnalThegnethed ol plaim Samvherein pne feopobackdragket ik iformedyfog gadnel s.

2. The . c].ai , Wherein each | oop back packet includes data
descri p?ﬁ’%%gwfgﬁ%lg{remr%’re test packets. 3. The nethod of claim1, wherein

the wirel ess data comuni cati on systemis
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.



a CDVA system 4. The nmethod of claim3, wherein the CDVA system supports
cdma2000 HAI standard. 5. A nenory comuni catively coupled to a digital
si gnal prwoasmsnge devi ce (DSPD) capabl e of interpreting aicgitsak/3o210
information to: receive a first nmessage having included therein test
settings for one or nore channels conprising traffic channels, auxiliary

channel s, or a conbination thereof, céﬁfi gure the one or nore channels

based on the test setti nc};ls in the first nessage; receive test packets via
a forward traftfc chammethod of alasmil), Werspinisaelk lopp brek packetaneludesmesecord af f i ¢

forve omeliod of prisackiop v
channel &. b ok GRIREKH BLAPEY M fBR Dol Bugsl enCreRone ey Bl e Ep £l T

conmuni cafor @Betyfparimetet vafues flentfied R Sevdon@spontingSdoveidt dest paskef ssion via a
first channel; identifying paraneter val ues descriptive of the first data
transm ssion; WO 03/051076 PCT/ US02/ 39210 41 form ng a second data

t ransm ssi on '—; h t .'nﬁje?l%. fifeg RAr va S: . sm i he
second dat a t\rl\'larism?gel on V|daoa s%‘con1 ’chgér{%\e/ll H‘@ refﬁgdj&%él{%% (g)nfﬁ%:s* g%rlﬁi 6,
wher ei n tindichfivestf wltimnek nbstha récordvarcthdes aséquencechanises lof ariknhlive message

channel is a reversg Iaraffi ¢ channel. 8. The nethod of claim 7, wherein the
first dat%effpSIEndhs Bt ehampfl ses a plurality of test packets and the

second data transm ssion conprises a plurality of |oop back packets, and
wherein the | oop back packets include the paraneter val ues descriptive of
the test packeld. drheThsgthedt blbdlagh bl,avhergin edebrecordomeludenp fraokd fmbket is
f ormed follild% .‘peo @égiﬁgAc%rn tibrgp i ter.vag.. 10. The method of claim8§,
wherei n edch oop Atk packo}—fl{n Co@é}esi%r}amgrm%gg. test packets. 11. The
met hod of claim 10, wherein each | oop back packet includes a first field
indicative of a specific protocol to which the | oop back packet bel ongs.

12. The net hod%f clhgi metlpd @hedamn 16a dtherain peapla akcordcivstuden @l thivk figldecond

indicative of a transmission source of the test packet covered by the record.

20. The method of claim 16, wherein each record includes a fourth field

indicative of a time period over which the test packet covered by the record was received.

21. The method of claim 16, wherein each record includes a fifth field
indicative of a number of MAC 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.



field indicative of a specific packet type for the | oop back packet. 13.
The nmet hod of claim 10, wherein each | oop back packet includes a third
field i ndwoasiosm7ef a start of a specific time interval caocaresd2/byeie he | oop
back packet. 14. The nethod of claim 10, wherein each | oop back packet
includes a fourth field indicative of et her any | oop back packets were

| ost due to buffer overflow 15. The né hod of claim 10, wherein each | oop
back packet includes a fifth field indicative of a specific nunber of
records included in the | oop back packet, wherein one record is included
for each test ck cover ad 1 h . bac cket . . 3/ 05107

POt/ Us02/ 350100 ap. T MERH o ail"E $v§%§}nm&f§,t8§,{@?%?t H\I{g}i@‘f‘? § B%CBI’%J}?&“
packet i nadicatdpee dlaespeei€io packet Bipe arahe tesSpacRacket covered by the | oop back
packet, each record including a set of fields for a set of paraneter

val ues identified for the correspondi ng covered test packet. 17. The net hod
of claim 16, vfer el theAfethokCoOlink BC RSN Tabh 18 b B dncthB8l £3hiky Sich]

whet her or not the record I ncludes a sequence nunber of a Sighaling nessage
used t o asdicgivetdfa sequesice atmaheralf thelt@st pableetiret hod of claim 17, wherein each
record includes a second field indicative of the sequence nunber for the
signaling nessage. 19. The nethod of claim 16, wherein each record incl udes
athird field g ndi ' -gj:',s(g,', e of :

covered by the 8'r eco§3§érg€ry®'?ggn&n{éfdﬁl§d of glrég?trgnuarl%féltalhsel%ﬁeb?r?}%%% ur;ggéég%

i ncl udes (ﬁ)sﬁ’&)ﬁﬂmﬁbﬂé ef igterpradng digitalanformatiari tve peri od over which the test
packet covereqegéfvét hﬁrs'iﬁctortrd nas .recei ved. 21.1_ The net hod of cl ai m 16,
wher ei n each récord i hehudd& d Py e hard érls'dcqaﬁﬁer tative of a nunber of MAC

packets recei V@ghtify paratiieyes velatks daayeptiRaThid fikoadtatahddsdife test packet
covered by the record. 22. The nethod of claim 16, wherein each record

includes a si XpAn fisgdond dafgdrasgiissiengyithihe idratified prremeter velyesemed nunber for
the covered tg srﬂ?t%ee%fc{n?]dc{iﬁﬂr%%séi&vi%%%}p%o%%%%ne%a The nethod of claim

22, wherein each recor udes a seven i'ndi cative of a sequence
nunber for the covered test packet. 24. The nethod of claim8, wherein each

| oop back packet i ngcl ud%s a paraneter value indicative of onission of one
or nore test cket’s 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 packet 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.



25. The nethod of claim8, within each test packet includes a first field

i ndi cative of a specific protocol to which the test packet bel ongs. WO

03/ 051076wB@3H0&I802/ 39210 43 26. The nethod of claim 8, wrerdaisnz/gach test
packet includes a second field indicative of a specific packet type for
the test packet. 27. The nethod of cl aiH18, wherei n each test packet
includes a third field indicative of é sequence nunber of the test packet.
28. A nmenory communi catively coupled to a digital signal processing device
(DSPD) capabl Slof it &reBiosdt ifpy t@btiia Aanei 9r omeae | Jrannds  irecei vielass idagt  dat a

transm Ssd'ogg?l\(ﬂi@ati%nfs%t% %ﬁ%@lﬁn identify parameter val ues descriptive of

the first a transm ssi a second data transm ssion with the

identified parssndihga pirilitgf teanpackets ansaforwhiiarF8€ ehnelat a transm ssion via
a second channel .. 29. A rgif,t hog for testing one or nore channels in a

wirel ess dat a TeEYHRE R RUEAIEH ok Jeapeback easkets 3 g revassse fraffischanpglywheteiny of
test pack8tfi9bpbadi pRINLFels AL | ckdi SIS b | S5

source and adségql?enée nurrbgrs o? ggrg%@ﬂg% |a\91é%§j§ﬁeﬁsitnfcmggsg grf’"l?sr@(g)sﬁgn% %’gﬁgen

pl ur al i t yandfa sequanchawkbgyad eathscovereditést ppdket;andt y of recei ved test packets,

wherei n each | ogp.bac ket covers zero or re test packets and includes
the transm ss‘ipggn%ﬂlﬁlfgﬁ@hﬂg ‘fat’i’é‘il’gé3@9%@3“3‘%%&?"8@“@5’8%%@9%?@@ padhe
packet ; anflsihis8iRbhdct AEd tHSehRGRe Qﬁ%epéﬁl‘&h%s‘('g@d&t ESVERESEy HeAbEdifed

channel . 30. A nethod for testing one or nore channels Iin a rel ess data
comuni cdePmbackpselealy. conprising: sending a first data transmission via a
first channel; receiving a second data transm ssion via a second channel,
wherein the second data transm ssion includes paraneter val ues descriptive

of the first data tA artwdSo! testingtfoeward Mkt fbNEedifielcohffirhtioPdf YAE biRbRS
based on the paraneter values included in the second data transm ssion. WO
03/ 05 107@umejglzllqwuglgss data communication system, comprising:

receiving a first message having included therein test settings for the one or more
auxiliary channels;

configuring each auxiliary channel 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.



31. A nethod for testing one or nore channels in a wireless data

conmuni cation system conprising: sending a plurality of test packets via a
forward twefoBiosiochannel ; receiving a plurality of | oop ba®kTAmoXaR$0 via a
reverse traffic channel, wherein each |oop back packet covers zero or nore
test packets and includes a transnissia source and a sequence nunber of
each covered test packet; and updating plurality 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 |oop back

packets. 32. Agret f@fholi ﬁo?télaﬂ 3OS th{:‘| Iﬁrgtqg%stig&g%l%esc 9 r}{)ﬁrgy (Qf 1 on

of one or nore auxiliary channels I'n a wreless ni cati on System
conpr i si regttingandicati vegofamfinteatnce®s adgst hadel ingvemadfudemnthhailssutesta ket t i ngs
for the one or. nore auxiliary channels; configuring each auxiliary channel
based on $B8¢°"OBt tings applicable to the auxiliary channel: and
transmtting each configured auxiliary channel in accordance wth the
applicable test settings. 33. The nmethod of claim 32, wherein each test
setting is prdf dedAwmemery copspmitativelyrasupled tora dilgdalf sigred preessagededéde  The

met hod of \m 3 erein.th r nore auxiliary channels is used for
signal i ng(.D%g)?.) cﬁaiﬂ%%mﬁﬁgeg)rﬁn%‘ﬁgﬁﬂll m%'%lrt@r n the first nessage includes a
first test sakhdB@hirslitydf Rf fdckats ¥a Diokw Nl tH@fid ShadRelt ransmitted on an
acknow edgnent (ACK) channel. 36. The nethod of claim 32, wherein the

first nessage "PeraYLYBRIrdity of Ineg baek packstst Ving revarseatraffic chawichwhendineadho be

t |t . 37. The met hod of .cl ai
b wver A6 Bt Rt @l fort AP hIoR, et AN el uded raliftsdlEh ffecing &1 1

parti cul sequemeenumberad eactecbvered test gadkat;ragale control (DRC) channel. WO
03/ 051076 PCT/ US02/ 39210, 4€ 38 T[}e met hod of claim 32, wherein the first
message i ncl ud®dals aRIyrality elewanables for 3 glurally of trapumissionspiiceshasekonthes t est

mode i N qMaGhiseon 30&REARE il RqldnRe WufibeF ofledcRLst paARP EGer@ by the received
loop back packets.

40. A method for testing a link in a wireless data communication system,
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;

receiving 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.



39. A nenory comunicatively coupled to a digital signal processing device
(DSPD) capable of interpreting digital information to: send a plurality of
test packwol3wsm7@ forward traffic channel; receive a pl uralritusy2/af16 oop
back packets via a reverse traffic channel, wherein each |oop back packet
covers zero or nore test packets and ig@l udes a transm ssion source and a
sequence nunber of each covered test pdcket; and update a plurality of
variables for a plurality of transm ssion sources based on the

transni ssi on sttr ceAanemeycosupyEerty ehusaveteddd adigital signal paedessing dedced by

t he recei D)lc ﬁ%}g%iﬁ@?%%ﬁf?sé/@iigg%thoéng%nh@ for testing alink in a

W reless data’co nica conprising: collecting a first

statistic for alibétrasfirspaatizoief@ra fidt paameteawhilé fita GRE6FErhY Hital €;
collecting a second statjstjc for a second paraneter while in a second
operating st atodlectaseesng siRjistic forastecondparypcterwhide in asgcontboperating state;second

statistic;, ante.36NdHRInRsSEE g{ﬁ% Brofd yested first or second
statistic. 41. e(':I' e m;t hg%s og ghglem gﬁgvﬁ\é\%}e%%ﬁgﬁsetg&?@s%&dgar anet er
corresponds t centhanepesd message withethe edqupstédfirstubit deeondistatisticdl e state. 42. The

met hod of claim40, wherein the second paraneter corresponds to changes in
serving sector while in a connected state. 43. The nethod of cl ai m 40,

further conprigy ng:A meaRY idtOtedtidehh HAMESRANE inOa WaRtlssi S bhSlnRagrsecond
statistics; and resetting the first and second statistics In response to

recei vi nfysta@, comprpingsssage. WO 03/ 051076 PCT/ US02/ 39210 46 44. A menory
conmmuni cat i vel : leqd to_a digital si I 0cessi evi DSP
capabl e of i ntrécreg\%gg iangir%i @B§S§g9ihﬁ ) rrgﬂtg r“g‘ﬁd Bﬁ?re@o?qsggﬁ%&gf %&étﬂg%%ﬁ%ti c

for a firchhnielr ameter while in a first operating state; collect a second

statistic for a second paraneter while in a second operating state;
recei ve a fir d0rBgaphualityofiéest packetsiier transmission onethe affistchenealj c; and send

a second ness asgﬁctyﬁ Rtds 16 he F&Fﬁﬁcﬁgts .fbictérelﬁtonoarr ReeRoPidbhat I 49 A nmethod
for testing a traftic channel 1h a wireless dats communt eat F6n
transmitting the test packets at the selected rates on the traffic channel. ‘

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 in 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.



system conprising: receiving a first message having included therein test
settings for the traffic channel; formng a plurality of test packets for

transm sswonsesiovhie traffic channel; selecting rates for pcrawshes2ipacket s
based on a rate selection schene; and transmtting the test packets at the
selected rates on the traffic channel 6. The nethod of claim45, wherein

the first nmessage includes a mni rrum.ré e and a maxinmumrate for the test
packets. 47. The nmethod of claim 46, wherein the selected rates for the
test packets are cycled between the m ni num and mexi numrates. 48. The

hod of cl ai ,h [ he.. f ; S
Fur ther 1 i ¢ 6 by TRl P B fob et lianiid iR TIBR Fefd (g

pr ot ocol .indié&iveUfa pagidued tigfe iastaicawiien th@&%ﬁ;&d&kéthﬁs@eﬁ&heﬂ?ssage i ncl udes
an i ndication of mai ntenance of a test node on the traffic channel in event

of a connection closure or a lost connection. 50. The nethod of claim45,

wherei n each tgst I f . Lhdicative of. a.s jfic
protocol to vvhsi%é:h Eﬁ%@%@? &]%gt:&%g? %él‘;{(l)l{r?gél.l eg‘iﬂ %fhg&%gﬁ%hldg? acfPlérit% lé?gi,
wher ei n aadibativestf whatheebr notaltest packat sas mistdidd telbdffei ovbrtati ve of a specific
packet type for the test packet. WD 03/051076 PCT/ US02/39210 47 52. The
nmet hod of claim 45, wherein each test packet includes a third field

indi cative of s3 parfyeGHbiBsd bi Hlﬁm_i 85! ARG EInAER téshgac(%@tsﬁwﬁﬁ%‘?%gwa@ﬁ spehy oo g

generated. 53. The nethod of claim45, wherein e test pac

fourt h fiodlacplujahithi efpossiblefatestfot thertestrpachet, and edtrepnedchtrateaelt dsdludbsen t 0

buf fer 0\éerflow. 5@. ‘é[hg rtretﬁli(ogl Otft cl ait[n 432 h\/\/nerei n.each test packet

i ncl udes SSAYPET AUPRF oL 3¢5t Pagketlay, trangmitiad ah the comesnondingdples for t he t est
packet, and wherein each rate field includes a sequence nunber of a test
packet last transmtted at the corresponding rate. 55. The nethod of claim
54, wherein eaéh tdde pethrdof clain ddesvherein gach st packet ipoludedfields doreradle | i nk

rates. 5 icatively coupled to a digital signal processing
Ppe R R R

devi ce capa interpreting digital information to:

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:



receive a first nessage having included therein test settings for the
traffic channel; forma plurality of test packets for transm ssion on the
traffic cwemnmbio7eel ect rates for the test packets based ecTtasozaseio

sel ection schene; and transmt the test packets at the selected rates on
the traffic channel. 57. A nethod for hgsting a reverse traffic channel in
a wreless data communication system “Conprising: receiving a first
nmessage having included therein a mnimumrate and a maxi rum rate for data
transni ssi on otheulig theefpemedtest packets: channel ; forming a plurality of test
packets for transm ssion on the reverse traffic channel, wherein each test
packet includes a sequence nunber of a test packet last transmtted at

each of a plursslityA ohethedb Sirblestigdh @&ffic ehamtl f0a Witd&ssf dita bhBmugRhtigacket s
based on a rate selection schene and limted by the m ninmum and maxi mum

rates; ardSCRaRYRPEYNSig the test packets at the selected rates on the

reverse traffi : ) i . rther conpriksing:
06 057 051076 FERTIEAT s tec MV etﬁp‘%gdt i g%%%‘?%%ﬁ”ég%keevf?g}?%gfc A
met hod f ahateedti ng a traffic channel in a wirel ess data comuni cati on
system conprising: sending a_.first nessage, having included therein test
settings for trﬁ%e‘\%égérlgéraﬂ‘?%f)f itest pasketial 2 plueldy\9figies 5t theateverge drfficest
packets ahafndtddfal ity of rates on the reverse traffic channel; and
updating a plurality of variables maintained for the plurality of rates
based on the updateng oplurdlsy o€ veiistdes memtaipaicloetis: plafality b ravest besed of tled ai m

59, further . c rising. for each received test packet, updating a first
variable’ t§§8§{ﬂ§ﬁe°§w§gaﬁgﬂ%‘:§eﬁumer of the test packet. 61. Atermnal in

a W reless data communi cation system conprising: a receive data processor

operative to receive a plurality of test packets via a forward traffic
channel : 60.  The method of claim 59, further comprising:

for each received test packet, updating a first variable based on a sequence number

of the test packet.

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;



a controller operative to identify a transm ssion source and a sequence
nunber of each received test packet and to forma plurality of |oop back
packets fwoposloglopé urality of received test packets, wher@cn/wsawbv2i®op back
packet covers zero or nore test packets and includes the transm ssion
source and the sequence nunber of each gover ed test packet; and a transmt
data processor operative to process thé | oop back packets for transm ssion
via a reverse traffic channel. 62. The term nal of claim®61, further
conprising: angasifer foopinea plualityholieemdacknpackets fortthe plupalisk of sece8d toan

appar at us,_i | rele at jcation system conprising:, . ns, for
recei vin agﬁ‘%gu‘)ré\%{rfgfl yegé? F%ngt’tag‘ggﬁ‘gt SO R 40 PO MY ﬁesf?@}kpﬁsca%(d’ H’é‘iﬁ s-h¢pans
to i dent ittansmissioarnsiiics Sh@thesequetiCe Adbér oTRacILdRraauslt phckef; spach received
test packet; WO 03/051076 PCT/US02/39210 49 neans for formng a plurality
of 1oop back pBesstier picessHe the dean bagk rickets dei tranpmission vigar teverse tieige ei n
each | oopybacdk packet covers zero or nore test packets and includes the
transni ssion source and the sequence nunber of each covered test packet;
and neans for processing the | oop back packets for transm ssion via a
reverse traffi channel.. 64. Atermnal in a wireless data_conmunication

syst em conpri Qhg: A teEinal {2 yheleshale eQUBINISATHYSIER ¢NPERg: ve a fir st
message havi ng tehideda pr@E@k Noprdtiv BUFRCE; B3 WU, data
transm ssion on a _rever?sgtrtraffi éﬂrdgiﬁ,anne ; lgg(;eﬁlo{rlllitpéri!o Fer opera%ﬁbglu{l%{form
a pl ur al ithgreipf a magimya okietandf 0 makinawrs matesfoo flatntradseissicy en Sereverad tiacfic
channel , g/g&w_i n each test packet includes a sequence nunber of a test

packet | & ansmtted at each of a plurality of possible rates, and to

sel ect rates fagorkid8et 65dratiRAGKRIH »PRAEIY DrAcdt Pabk& FHCHRMiSIHEIR tand
limted by the m ninumand nmaxi numrates;  and a transmt data processor

oper at | véeYesseptaifisschanpel, wherein gadhetest paket inghiles 9sieqnense nunther of | aetesied

rates on ) . fl . The termnal of clai further
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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 61, 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.  An access point in a wireless data communication system comprising:



66. An apparatus in a wireless data conmunicati on system conprising: neans
for receiving a first nmessage having included therein a mnimnumrate and a
maxi mum rea3s7gdat a transm ssion on a reverse traffic chlramasb/3means for
formng a plurality of test packets for transmi ssion on the reverse traffic
channel , wherein each test packet inclygdes a sequence nunber of a test
packet last transmtted at each of a urality of possible rates; neans
for selecting rates for the test packets based on a rate sel ection schene
and limited by FHEMH dAEPCEARPT nRBEI#YS oaPrsessap PIwsliG of destppasketssfong t he

t est paCkﬁérEnf&'ioeré‘Q%Rv%?dﬁ‘&ﬁ%tchm{%lSel ected rates on the reverse traffic

channel . An access polnt in a wrel ess data conmuni cati on system

conpri si ng WO 087eDE10atH ;R@Ehidfﬁoaieﬁﬁﬁzé&o mOcassta ahsality «falodp a0k §Rskdts
operative ta ocess a Iu test p for transmission via a

f orwar d t‘iﬁ&?lf’ﬁ“éﬁafﬁﬁw ﬁfr é?{'eﬁi rampﬁa@btoggglra%ae‘r@f FRNSTY BFTR PHEWES a
plural it ytegfpd-RQP aQ@%hRﬁ@ kel shsnfi &5 WRiteVAd ﬁs&@\éﬁ&sﬁmﬁﬁ ({(f* daclr Qé{r}!?&i
wherein each | oop back packet covers zero or test packets an

i ncl udes tasttpaglatdndsi on source and a sequence nunber of each covered test
packet; and a cont er_oper ative upd ur al |t f vari aples _for a
plurality of %rcgﬁéﬁllllegsf’%?{ %e'épdtﬁ%sé‘dp ﬁ’ﬂﬁe tt Véﬂ%‘?]rF bn”‘ PhRlty ghd the

sequence tuhIeysiodf soaaeh ba§e€&$n %Q@Em%@l\bﬁrsgﬁ'rcg)énﬂ hEe & hééeﬂlﬂll%m)f Ragk
packets. 68 An apparatus in wi rel ess data comruni cati on system

conpri si rigst H%ﬁlﬁﬁﬁo‘feé?d@f@éé%@i‘f?él‘épmb&ﬁkﬂmkeys of test packets for

transm ssion via a forward traffic channel; neans for processing a
plurality of | oop back packets received via a reverse traffic channel,
wher ei n each |ap mmkppam:kem wireless daed @nOhunitdtRnlsgsemdedpeistagand i ncl udes
a transm ssion SOLiJ’CG and.a cluence nunber of each covered test packet

and means for Tt Pﬁ@roo‘feiﬂ“tﬁ” él pipliby of, fgst apgkets fastransmussion| vigya &rward

transm ssiffc SIRHmEIES based on the transm ssion source and the sequence
nunber of each tesf packet covered by the received | oop back packets.
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.



