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W RELESS COVMUNI CATI ON CHANNELS BACKGROUND OF THE | NVENTI ON 5 1. 08 dUli208k
the Invention The present invention relates to data comuni cati on. Mre
particul ar WO OBEES present invention relates to novel and PEBASVEWSet hod
and apparatus for 10 testing wireless co ni cati on channels. 11.
Description of the Related Art Wrel ess communi cation systens such as code
di vision multipl e access 15 (CDIVA) systems ti rre division multiple access

(TOMN) ~ syst ens, APP lfF@S Fo 'WIRELRSSS Of
conmuni cati on such as v0| ce wre ess Systens,
it is highly desirable to ugr \S.s (i. bandw dt h

and transmt power) as efficiently as p055| bI e. This typicall y entails
transmtting as nmuch dat ;@W JERaT rt a tinme period
as supported by the condﬁ?}\é cmgmﬁiﬁg To achi eve the
above goal g the comrunication |inks between a transmtting source (e.g., a
base station) and the receiving devices (e.g., "connected" renote

term nal s) w kKieldidfdheJnventiomy be characteri zed. Based 25 on the

characterized link conditions for the renote termnals, the systemmy be
better able to selgct a parIrcu ar set of renote term pal ?Mto serve

all ocate a porti ohN®PreseBt Mygniign relafesds Sompgrucations MaTe P%‘E)éla)dth
each sel ect edﬂfeeé'i%&t ﬁ%&%&@&elaﬁ@%hﬁ%@ﬁiﬂd ithPreRA meGFA 4hd ?gﬂxﬂﬁ.{s fBr a
data rate sup orted by the allocated transmt” power and char rized link
condi tiondd 3 @sgmmlsmunmae@mm| on link is characterized by
transmtting (e.g., froma base station) a known data pattern (e.g.,
generated by a defined pseudo-random nunber generator), receiving the
transmitted dit Pesetiptionof theRelateddthe received data pattern with a
liocal | y generated data pattern to determ ne transm ssion errors and

reporting the res back to the 35 transmttin urce., Thi s, "l oop- back"
testing is typical T AYSH08 el spds dvisionTultiple G6ess

15 (CDMA) systems, time d.1v1510n multiple access {TDMA) systems, and others
are widely used to provide various types of communication such as voice, data,

and so on. For these wireless systems, it is highly desirable to utilize the
available resources (i.e., bandwidth and transmit power) as efficiently as
. possible. This typically entails transmitting as much data to as many users

20 within as short a time period as supported by the conditions of the
communication links.

To achieve the above goal, the communication links between a
transmitting source (e.g., a base station) and the receiving devices (e.g.,
"connected” remote terminals) within the system may be characterized. Based

25 on the characterized link conditions for the remote terminals, the system may
be better able to select a particular set of remote terminals to serve, allocate a
portion of the available resources (e.g., transmit power) to each selected remote
terminal, and transmit to each remote terminal at a data rate supported by the
allocated transmit power and characterized link conditions.

30 Conventionally, a communication link is characterized by fransmitting
(e.g., from a base station) a known data pattern (e.g., generated by a defined
pseudo-random number generator), receiving the transmitted data pattern,
comparing the received data pattern with a locally generated data pattern to
determine transmission errors, and reporting the results back to the

35 transmitting source. This "loop-back" testing is typically performed



id,

2 continuously for a nunber of frames over the desired test interval. The
test results are reflective of the performance of the comruni catlonﬂﬂljh,ll{ 200:
over that @3 p #?%erval Many newer generation wreless conmuni cation
systems are Ea 5 flexible operation. For exanple, PGAUSOHEEF9%e
transmtted in bursts and over one or nore traffic channels (or physical
channel s), the data rate nmay be all owed t20 vary fromframe to frame, the
processing of the data may also vary (e.g., fromframe to frame and/ or

from channel é@&ﬂ@ﬁgﬁt Yor R nNeLrF frIHlés o@z@?\fﬁ@%ﬁ?@at&f K Tl‘?eéir:]egt

technique typically characterizes the 10 conmuni cati on ,
traffic chan ri@syﬂt&maef&ectafed&f&maﬁrﬁammcetcésthe qommuabsn laﬂdomytlwm
provi de an a sessnment of the performance of the conmuni cation
i nk when the system Operates in this flexible manner. As can be seen,

t echni ques that cavah nmmigemﬁt&rmaﬂmiesse:ommﬁnjmﬁme te:ﬁtsdrelak abld ot

Communi cat 5%@?}@@2&%@@3 | G PaBE ARG Dap Rt TRt Rtk o i

present i nvensheobrihove dRSfY Ahadnsls! ﬁﬁhPh eiesl ElRarirkid), ThaViddh Rk n?a%r
conmuni cation link, In one aspect, esting of a traffic channel

per formed vi allowed fo yarafren: ame toplirame, ﬁ‘ﬁl&!@ﬁesm ehthesdatagaay alse ‘tﬁmit
may be negotiqtgede gfa?f?e QUL C figu i on
and negoti at |% pngg’: ures ngﬁaggr gﬂagrért I C ? r(h%k%), ?@?Qrﬁfgn used
for other sercomeentigmaly. loop-backetest |technitften t;thc;llyvdlaeactbnrze*sesthe
par anet er ed_hy, er

Pecepted 30 T BHORE faker, S@%ﬁ%é Epafndh baled 58" AchRER0F gf gest

al ternati \r/]e vpdraereetérs; amdapm;tmt f amragmﬂd f h&casﬁessmewbﬂdtb o:tniiml c@tdger
entit The nggoti ation r med for e ir annel to be
Cested In anfbreriubikalon ik £6en Bia Bt operammis i dSablapars :

generat ed based onAs3gam Istefseand téefirtiqRes t Biat @inaodoa@udowacﬂﬁeau@umea
generator. Sufficient test . data r%n;g be erated for a,test interv

(e.g., 10.24 mmucatipnfink underv. tating sonditions suppo ator
and the gqser%ﬂbsgeaﬁuﬂ&t@aﬁmdﬁﬁm ’lﬁ%ﬂg(ﬂeﬁrﬂﬂbf‘?u' ar) buffer. Test
asS necess

data nmay thereafter be retrieve ry, froma particular section
of the buffer to formone or nore data bl ocks for each 0 9 JUL 2004 WO

01/52568 PCT/US01/00896 3 gyyMMARY OF THE INVENTION

The present invention provides various techniques to test a wireless
20 communication link. In one aspect, the testing of a traffic channel is performed
via a test data service option (TDSO), which is a service that may be negotiated
and connected using the available service configuration and negotiation
procedures defined by a particular (CDMA) system and used for other services
(e.g., a voice call, a data call). Values for test parameters may be proposed by
25 an entity (e.g., a remote terminal), accepted or rejected by the other entity (e.g.,
a base station), and alternative values for rejected values may also be provided
by the other entity. The negotiation may be performed for each traffic channel

to be tested. )
In another aspect to test a traffic channel, test data is generated based on
30 a defined data pattern or a pseudo-random number generator. Sufficient test
data may be generated for a test interval (e.g., 10.24 sec) based on values from
the pseudo-random number generator, and the generated test data may be
stored to a (circular) buffer. Test data may thereafter be retrieved, as necessary,
from a particular section of the buffer to form one or more data blocks for each



"active" frane in the test interval in which test data is to be
transnitted. The particular section of the buffer from which td % dblr 0Bhve

the test d e identified by a particular "offset ent
buf fer poi g‘?éro oscgtion and this offset may be determ neacg'gl?gﬂ&%ﬂg

nunber from the pseudo- random nunber 5 generator. Each data bl ock may be
appropriately identified by a header to @&nable concurrent testing of
multiple traffic channels and for testing frames having nultiple data

bl ocks per  f raglve! rate HHCloBFiRteryaN WHGLH Rt ARLPR o WUTERSARRRS A1RE AN

one buffer are proyided (at the transm ssion source a
recei vi ng devpddiculas sestion ertilﬁfbléffemﬁ'ﬁnewhlehtthmetmvet the fest datad mary ba 0

reverse |ink, b e tes

di scont i nuous d:egg'ﬁgénb gﬂhcﬁlatr ?%I S c Q@F@%& %e,ri?Cﬂ%P&e?nM}Jﬁov
chalhnf may be mﬁfrﬂmay btedeﬁemmmd bﬁsetlfmra nuntber fiom thep ﬁﬂdo-ﬁaﬁgbndftﬁﬁ\bﬁeﬁr f
each franme.in_the test [V ectin proper. pr.obahilities o
transitionPn BRI %?&Cﬁa?ta}élpéﬁfﬁqzﬁe "39%'@ ‘E%’df%ﬁ?’@g Y Ba‘eﬁé@f tQat a)
and an OFF stmm &bﬂ@lﬁrh!mﬂéhsﬁﬁg Off ARSHDHIS StrAFicOdhan@@ls sl %r fstingerrMalk OV

chain, the aver ge fra cti y and average burst length (two - paraneters

that define ab tathlogks pes Srasng. Innanyembod mtemteqnepmxdmmmhal n

may be dri verh‘lg,ylb@r ;m% %85“”5\9%}10
different than the ne use to e!?}gfrfgxf%‘fet;ﬁ'ﬂ @%Qﬁé& ata a rece| VI ng
devi ce, the talsmehihe ereiving dﬂt@) ifer eadreiratfil; chmrmet sider iom the forward or

conpl enen ryl__eggfyaqﬁ]:]: ded to a controller. The controller further
directs Iggal generatron o?é?ende test data based on a pseudo-random nunber

generator, which i4 tsaffictuhaninebchayobé hesterbneirgg discentintieus h&ﬂsmxésﬁcbmgln

source. 25 Th I ted te tored i ffer, and

thereafter Mgg‘géd &/Fg'?rﬁ%?% ﬁﬁs(ffqr r c}‘agral?fbv égglé'r Wayaﬁﬁ UssApe datering st
the recei ved whethegadranot i tiaasmip fist @]rawmeeﬁdlﬂﬁ‘éhf& irb Hie edst GrdedvalRyBjpe
collected at the.re e term nalk@%aﬁeg%%g the results of the co ri son

between the r¥CBTHE BRPIPENPIRRAPIHESS od ransitioning hefwiepR a0 éfate
reverse | ipk m%mbﬁm i atsdibnSbfitbsd dABNGhd28nt OFF s (& iﬁu!ﬁh
i nk. l\/UItlpIe ra]‘fjgg chann 1s on the forvvard -and reve?sae né/f/l be

tested concurFaRTUFSIO ‘g@ﬁi of the Magkey chaa, ﬂ’l‘%ﬁ‘?#fégélﬁ'@m&#@l‘ﬂgf and
possi bl e by tgsdrhgibeAs tbs aaﬁmefs &\aﬁg a AidcBARRGOUY Rafighistion) €51
paranet er val ues. Thus, tlhe for l'itnk traffic channels and reverse i nk

09 JUL 2004 may®edshined. At/ sépvmimmay be driven by a second pseudo-random
number generator, which may be different than the one used to generate the

20 testdata.

At a receiving device, the transmitted test data is received, processed in a
complementary manner, and provided to a controller. The controller further
directs local generation of the test data based on a pseudo-random number
generator, which is synchronized to the generator at the transmitting source.

25 The locally generated test data is stored in a buffer and thereafter retrieved
from the buffer (as necessary) and compared against the received test data.
Various performance and statistical data may be collected at the remote
terminal based on the results of the comparison between the received and
generated test data.

30 The testing of the reverse link may be achieved in similar manner as that
for the forward link. Multiple traffic channels on the forward and reverse links
may be tested concurrently. Independent testing of the traffic channels is
possible by testing each traffic channel based on a respective set of test
parameter values. Thus, the forward link traffic channels and reverse link



4 traffic channels may be tested based on symetric or asymetri Cgemsﬁ]
paraneter values. The traffic channels under test may have diffd W‘ame
| engt hs. Th ion further provides other nmethods and s I nts
that 5 |rrplwedn%%?§ﬁ\?arl ous aspects, enbodi nents, and featur eéé%ﬂe"%lﬁ@%q‘e
invention, as described in further detail below BRI EF DESCRI PTI ON OF THE
DRAW NGS 10 The features, nature, and advaht ages of the present invention
wi Il beconme nore apparent fromthe detailed description set forth bel ow

when taken i ratfio] dtaineds mhybé estdBaBAAIS dn sHmRBEd o8 %@%ﬁ? test

characters identify correspondi ngly throughout and wherein

di agram of a PpFametes jadues; mibe tfic hanpalssyndemieshmay h&vasd.]:ffﬂrenisframe
nunber of uselgs, GS. 2A and 2B are block diagrams of an embodi nent of a
base station arfd a renote terminal, respectively, capable of inplenmenting
various as pect S aﬂ'heenbmhmrefuﬁherfpnolvﬁdasmthm iethods &nd Systemaléhentsdthagr am

of a process ati.ng test . data,u seudo-r.apdam nunber
gener at or , | n a@cor%%:n @nﬁﬂf oRe %t&e‘éﬁf‘PP@“Bﬁ‘a%dﬁﬁg ahffﬁsﬂfé:ﬁpﬁl}@%ﬁ‘% ag| G,
4 is a block desgitediaffutiber detdikbelownd pseudo-random number generators

used for generating pseudo-randomtest data for two traffic channels; 25
FIG 5 is a diagramthat iIIustrates t he reshuffl I ng of a pseudo-random

nunber to generate a nugRYEF thPels ;IE_I Mm gram t hat
illustrates test data transm ssmn or ‘a ~dI'sc nla ﬁission (DTX)

schene based on a determnistic frarre act|V|ty, 30 FIG 7 is a diagram of

a two- statﬁ) first- ﬁ}d% kov hai n may be u ed to nodel the OV OFF
states for-a DTX sc¢hE E"‘"}‘f’s E’lﬁ%’@&esfq _HEQSeWtWV"’W@ will s g
fl ow di agr am béceine afibaslia Fgﬂierﬁffr@npﬂiécaéﬁﬂﬁa&rdéé&iébﬂdd S8 f39th BENEWhde
ON and OFF states of the rkov n for a traff channel ; and 09 JUL .
2004 WO 01/5 Breonpmchons ﬁ’s drawings in which like reference characters |

identify correspondingly throughout and wherein:

FIG. 1 is a diagram of a spread spectrum communication system that

15 supports a number of users; .

FIGS. 2A and 2B are block diagrams of an embodiment of a base station
and a remote terminal, respectively, capable of implementing various aspects
and embodiments of the invention;

FIG. 3 is a flow diagram of a process for generating test data using‘a

20 pseudo-random number generator, in accordance with a specific embodiment
of the invention;

FIG. 4 is a block diagram of the buffers and pseudo-random number
generators used for generating pseudo-random test data for two traffic
channels;

25 FIG. 5 is a diagram that illustrates the reshuffling of a pseudo-random

' number to generate a number for the test data; k

FIG. 6 is a diagram that illustrates test data transmission for a
discontinuous transmission (DTX) scheme based on a deterministic frame
activity;

30 FIG. 7 is a diagram of a two-state first-order Markov chain that may be
used to model the ON/OFF states for a DTX scheme based on pseudo-random
frame activity;

FIG. 8 is a flow diagram of an embodiment of a process for transitioning
between the ON and OFF states of the Markov chain for a traffic channe]; and



FIG 9 is a diagram of an enbodi nent of a test data bl ock. DETAI Li%s

DESCRI PTI ON OF THE SPECI FI C EMBODI MENTS 5 FIG 1 is a di agram of ﬂi”e@&‘
spectrum cqyg i on system 100 that supports a nunber .. System
100 provides cggmﬁ‘ru%ni cation for a nunber of cells, with eang@%ﬁwoﬁgeﬁ ng
serviced by a correspondi ng base station 104. Various renote termnals 106
are di spersed throughout the system Each® renote terninal 106 may

comuni cate with one or nore base stations 104 on 10 the forward and
reverse |inks at &I pas bidia ORPARbodBRATYFAGeAUABIRRT O not Lhe
renote termnal is active and whether or not it is in soft handoff. As
shown in FIG 1, base station 104a communi cates with renote term nals 106a,

ern nal s 106l E Toud-ER R ESCRIPHIAR C T e RPRCTRIC elBODIMERTS s

stations 104 and may further couple to a public switched tel ephone network
(PSTN). Systemcontroller-102 provides coordination and control for the
base statidns cou@@dltl%aidﬁégf@s@mpreédtspm cooemfinication systaty H0sthahe

ti f ot ' | bet t
10011, O LShRkAS ke STEA ! S I Ao BBt P

tel ephonfas) , of eeilsagdtlsmchmag Heirg sEoviced GPMVA cortlégpbﬁdinésbadeemﬁcﬂtml | er
102 is also r r to.as_a base ation contr, er . System,1Q0 nmay
be desi gned t‘g;‘iﬁ%%&??‘%é‘ﬁ}m éﬁ%ﬂ% ‘ﬁ‘fﬁ?faﬁ 3&"’0'% I?{a&et ﬂ(§¥em. "Each

;JI'I IA/ I\E/L OIA- 95- B:eigtdtg |t%u:&m ﬂgﬁlnﬁqsmrﬁggfniiéﬁle %m@hb%;lmbﬁe %%Mﬂ%ﬁ g
the ~ Tt A B A B8 Tl i R R P AR A A RATHER " FOAmesta Aepansliog wrcEbetAgr
Spread Spect rgfmdeghk wembtdRbRiniRal® attiRNand Wittther SiSotst ANARLEharldd®r. As

"TIA EIA 1S 2000. 2- A ygi cal Layer_ Standard for cdma2000  Spread Spectrum
Systens", thé i b basestation 1ifserommpmicatesyyath remate taminals Hipa,
Standard for wERAYEe, FRHe306RERE iGHE]. sﬁ%ﬁq y a
consortium naned "3rd CGeneration Palyrdtgéhe%r%%lsgslk’or%’t Ect wqgﬂngé%g%gdi ed

in a set of deeninak 106dd06eiiangd 1866ument Nos. 3G TS 25.211, 3G TS 25. 212,
by a consort] um navaoRgs oRSolet 163 ORI & Eigiond 1 4alAR0 Hipbt 0l
WD 01/ 52568 regnplisty agoddis svitdedrelephode avebodile PSTNR Systemfcottoller 102
' ncluding DoquitRAes\Brdination and control for the base stations coupled to it. System
controller 102 further controls the routing of telephone calls among remote
terminals 106, and between remote terminals 106 and the users coupled to
20 PSTN (e.g., conventional telephones), via base stations 104. For a CDMA
system, system controller 102 is also referred to as a base station controller
(BSC).
System 100 may be designed to support one or more CDMA standards
i such as the "TIA /EIA-95-B Mobile Station-Base Station Compatibility Standard
25 for Dual-Mode Wideband Spread Spectrum Cellular System” (the IS-95
standard), the "TIA/EIA-98-D Recommended Minimum Standard for Dual-
Mode Wideband Spread Spectrum Cellular Mobile Station" (the IS-98
standard), the "TIA/EIA/IS-2000.2-A Physical Layer Standard for cdma2000
Spread Spectrum Systems”, the "TIA/EIA/IS-2000.5-A Upper Layer (Layer 3)
30 Signaling Standard for cdma2000 Spread Spectrum Systems", the standard
offered by a consortium named "3rd Generation Partnership Project” (3GPP)
and embodied in a set of documents including Document Nos. 3G TS 25.211,
3G T5 25.212, 3G TS 25.213, and 3G TS 25.214 (the W-CDMA standard), the
standard offered by a consortium named "3rd Generation Partnership Project 2"



C. S0002- A, C. S0005-A, C. S0010-A, C.S0011-A and C. S0026 (the cdma2000
standard), or sone other standards. These standards are mcorporatﬂegd.llﬂemil n
by referenc 0@ o) newer generation CDVA systenms are capabl e of
concurrentl?’ (?gbééEtl ng voice and data transnissions, and Rel/USU¥SE pe
able to transmt to a particular renote termnal via a nunber of forward
traffic channels. For exanple, in the cdn®2000 system a fundanental
channel may be assigned for voice and certain types of data, and one or

nor e suppl enegg@lb e [ r. hi e t data
FIG 2Ais a blo d?lgaréélnbggxeaén)q%n%%gﬁn%n‘?g&?m%ﬁ ‘i?‘%ﬂ%ﬁ‘m

capabl e of i nﬁL@ﬂBQ{An@ 56005 As @ Spen-4, a@ﬁﬂ@ﬂb@dlamﬂnCSSUﬂZGt eldMSQOUD)n
For sinplicit 2A shows,,t he, process at t se station fqQr a
comuni cat i onXW‘E‘ﬁf%dn? Semst %ﬂ‘F’é?W%‘iﬁF&s Ojrﬁg??es FBH?%%OPIFFHROIP%@*G@ hegetn) 5
packet data (bpléfesdricéely referred to herein as "traffic" data) froma

transmt (TX) data source 210 and test data froma forward link (FL) test
data buffeP 212 ar mﬁr%‘é"ivﬁéfﬁeﬂéf@qmﬂmmﬁﬁﬂew cappble/oftdopicuxrently1 4

sel ects and pg ‘Hﬁce ﬁﬁ@tigtactr iskRng ahd %&qﬂ'&cﬁiﬁgfe tgmp

oper ati ng |na orma rovides the tes en operatrhg i n a
test node. TXamC@lﬂGdBmie tgmﬂnﬁﬂ viecehundearaf forwaed seaffic ehgnnelsor Fat s,

encodes, and e at hen further
processed (e. gﬁ%lzﬁ E’i&/g}/g‘g C&s%?zé‘gf@&ﬁ%“qs%?‘ﬁﬁﬁ%ﬁ?ﬁg?ﬂa‘m EF&?S 1IERRHfOD 18,
The rmdul at edvdize andwertatmtyyes\of dath, andameRr thdre suppleméntad ebaraislitaytiee d
(e.g., ertedt r nore anal signals, anplified, filtered, and
quadratur mﬁ?ﬁl@}‘%’u@r% ‘gP%afft%gpward link 25 signal. The forward
link signal is rouFKGl 24498 Blodk did @i@faﬁ%?&ﬁn@iﬂof%@@%bﬁqmvw&&ﬁ
antenna 226 tp a rsg(o?f(e)#lerm nal t hough not shown in FIG 2Af

simplicity, bHs&P& Rlgmeniing FARIUS aspects agdembedingnts of ﬂmm‘*@mﬁg (
data on one OFof i ﬁfgarﬂdrmf skowB A boddisi a@r%cyﬁ @H}fncfu »

termnal. For a cd system the forward tra
the fundanent aqmeﬁémﬁéﬂlm(lmqh ong-grraates teragnak o Ore then freywardDixdk) voice and

o bcessi ng( eEa e Ca (e ety e TR Phe ﬁg@?@%ﬁ%ﬁ‘%ﬁ@@n
forward traff ﬂ@tacmﬁ@m@raydﬂestoﬂmércsma fqrmrdm& L) tedtetatd bnffer 12 axef fi C
channel's. 09 ﬁ%&@& %o a‘%ﬂﬁl@%&?ﬁrﬁﬂé%%ﬁﬂ%&@d 214 selects and provides the
traffic data to a TX data processor 216 when operating in a normal mode, and
provides the test data when operating in a test mode. TX data piocessor 216
20 receives and processes (e.g., formats, encodes, and interleaves) the received
data, which is then further processed (e.g., covered, spread, and scrambled) by
a modulator (MOD) 218. The modulated data is then provided to an RF TX
unit 222 and conditioned (e.g., converted to one or more analog signals,
amplified, filtered, and quadrature modulated) to generate a forward link
25 signal. The forward link signal is routed through a duplexer (D) 224 and
transmitted via an antenna 226 o a remote terminal.
Although not shown in FIG. 2A for simplicity, base station 104 is capable
of processing and transmitting data on one or more forward traffic channels to
a particular remote terminal. For a cdma2000 system, the forward traffic
30 channels include the fundamental channel (FCH), dedicated control channel
(DCCH), supplemental channel (SCH), and supplemental code channel
(SCCH). The processing {e.g., encoding, interleaving, covering, and so on) for
each forward traffic channel may be different from that of other forward traffic
channels.




FIG 2B is a block diagramof an enbodi nent of renote term nal 106, g:mez
forward link signal is received by an antenna 252, routed through zg 00
dupl exer 254, Egsﬁgrovi ded to an RF receiver unit 256. RF receiver unit 256
condi tions f’é"’g ilters, anplifies, downconverts, and di g‘TqTi"i‘@ $

received 5 signal and provides sanples. A denodul ator (DEMOD) 258 receives
and processes (e.g., despreads, decovers,” and pil ot, denodul ates) the

sanples to provide recovered synbols. Denodul ator 258 may inplenment a rake

receiver capabl e PIGP2RBGSaBI06k Hiddrall Bf bR HrdbGEinet: df*}%n{cﬁé?éfﬁ%ﬂaf hggal

and generati n&h conbi ned recovered Synbols. A receive ata rocessor
260 decodes t hBeforvazdlink signatiisl I'@CGJ(YI?@C]R}E arh anieadai

des d f t t
Pon control | SEPEbEF2San ‘%?ﬁfat Ko ﬁ%&%ﬁﬁf‘?fw?&?@%&%@ 3 be
operated to pronditionsrielg.i filters; Ranplifiess idomancoeserts cand idigitizes) thieereteivedr d
traff h ] M th l,i nk I 4
eaul ts of ot ngenak g REQHEF ARt ) demoqiuBrary (RIS 258 Serelies 760
test data for tmmg(e)g ﬂléepreradseﬂé@)delrﬂkaﬂd pilbe defcfifteb) the sdfhplesadt

data buffer 2 and traffic 1;]égm TX daéa source 282. pendi ng on
the operati ngpﬁ%‘ﬂ eé‘?‘:‘?‘fﬂ%@é pgg.lato Fab% maveitaplement 3 rake geceivete

proper conbi ngipadle of éée%sﬁlig(% 1@%&&&%%@&@1@&&3 APERS Gend gm The

data and resul ts are then ce formatted, 20 enco ,

i nt er| eaved) s«;ﬂrbmﬁat%coyméembolzsgk re@ﬁwmﬂixbd@taepmasspe 280 ; dec@‘iﬂseﬁed

spread) byjpa pRwe E{Q@ t

anal og si gr?al S, ﬂ{d)ﬁnﬁ f CFlt er e Qg%ﬁdﬁﬂgﬁr%%n%&ﬁl %g%?&%ﬁ

unit 290 to gdntar ét)ea RX edatassinki Aad sarginajecovlhdctest slatacho aoo;cmtnblién Bﬁ@h

dupl exer 254 gnd, i%ﬁ? f‘ﬂ% on

104. 25 Referring %@gﬁdpt 0 lr% ﬁ légrggsté’glztag%lgf bgocfp 9 s%ra:tgeﬁr@gés

antenna 226, mtdtxp&trammugimndmdewmkvﬁaﬁult@dfqrmddmfﬁt charmel:- r ecei ver

unit 228. The revgrs I S ., downcon

filtered, and anpli g}fﬁ re%vgﬁglr'?(é@emgp%ﬁﬁef ?g@g)(f gﬁ‘g r?‘fﬁ’Y??eF B¥t8 9—3§ d by

a dermodul dSor fcﬁ&’éhrdrldaﬁn: dMnrdhtesting fe@msaonteiller 270 ates b ditacioe nésting ofatheer

to recover the tran ed data 3 S I|nk

traffic data F& W%@%E@T&rﬁ ?&emg@ ?ﬂ?g‘g “'fi‘?ﬁ??g 43@%%@@%%&

results and r@Xedste sbhﬂée 282$tDé:{:&§r@llﬁg enRheY dﬁiuig%@de@@!ﬁéﬁ@iel efm#Aw) 106/

eval uati on. Egg%t agg% a fficient ufilizati H‘g avaj | abl

syst em r esour plexgr 284 provides thegproper ombimation afifataan /%%@953'&]

remote term nahtdProdessdt 286) Urhe@dth a¥ reshiIB2R8HRE Proceibed 886 formatted,

20 encoded, and interleaved) by TX data processor 286, further processed (e.g.,
covered, spread) by a modulator (MOD) 288, and conditioned {e.g., converted
to analog signals, amplified, filtered, and quadrature modulated) by an RF TX
unit 290 to generate a reverse link signal, which is then routed through
duplexer 254 and transmitted via antenna 252 to one or more base stations 104.

25 Referring back to FIG. 2A, the reverse link signal is received by antenna
226, routed through duplexer 224, and provided to an RF receiver unit 228. The .
reverse link signal is conditioned (e.g., downconverted, filtered, and amplified)
by RF receiver unit 228, and further processed by a demodulator 232 and an RX
data processor 234 in a complementary manner to recover the transmitted data

30 and test results. The reverse link traffic data is provided to a RX data sink 238,
and the forward link test results and reverse link test data are provided to a
controller 220 for evaluation.

As noted above, for efficient utilization of the available system resources,
the communication link between the base station and remote terminal may be



8 characterized. The link characterization information may then be used to
schedul e data transm ssion, allocate transmt power, determ ne dald JiHt 2904
and so on, for the renote termnal. The invention provides various

techni ques WP YE298, wireless 5 comunication link. In an BSHES41/00896 t est
a forward traffic channel, test data is generated at the base station by a
test data generator 240 and provided to FL& test data buffer 212. The
generated test data is thereafter retrieved frombuffer 212 (as

Corminal ) " ChERRaszed e AR THrECte E A Aach Hops eed § °

se.statio

Wtioh sk therobe, Used 19
recei ved, procesahdeidata taospissicmtdlorateitaesmitauiver] deted@ing daroate, ander
270. Controller 279 &Brther directs a test data generator 280 to locally
generate t he 3P &%y 19Fdng rempfe tored in a FL test data buffer 268. The

local Iy generated T&ﬁStindéﬁﬁphSF&BQ{di%f i rtbewﬁ%{e@% bidst €1 wBEe16HS

necessary) and conpared against the received test ta. Various

per f or mance® afeTEnRERicatoR dnky dnamaspast todest @ fosward) traffic channeldess dada i nal
based on the ' ' rat ed
Cest data, as %ﬁ%&%ﬁgﬁﬁ%@%ﬁ%@#ﬁéﬁS%Ffﬁ %ﬁﬁ :f& FL.
reverse |link ee genex teshdata iashereafter mtrie o ek

i nk For cl aristy, i inventi on.are.described. fo

spoci fic oo ARiEEIRISAL REStesdl, S ORI BhT e PSR RERO o the
Structure In semptCiidininpht dusthedtdrminaly the tiaransitiet foewand dittk st datLis
traffic nnel s oyer the f,orward arid re¥erse | i nks.

(Atr f(Lic chanpel
may be aki 10 { G°SEed, RARyETeEd: Incs, SAMHIeTERIarg rBapniA abgioranided gy conizollgomm

=t

system) For egamlogirdller 270 ¢FRREPAIreMS st dataGRndRiter 280 t0/RicsldY k¥nerate
transmtted Oﬁl‘ a fundﬁent al g%ﬂnnehp( FCQ‘?,PLL-%”I dﬁtéﬂa is_typical |dy (
transmtted ofee testdatn, whuch i stpred mne EL testdatz RE268. ghhe losallyrgenesate

transmtted ovedt duta 3 UGRAREr FAREVEH IR IS er(J48HE) -nezgﬁa%mggﬁ ata

SCH are different 30 types of traffic channel, To recelive

transni ssi on @gaingkthegiqceived testidnta. Various performanseand gtatistiral dasa mayee a

FCH or DCGH4 1 Ilﬂﬁ%i - i

associ ated w tch gétggra?i cul ar retledl o confi Sdl}?at [ (_)n]g k ﬁ%&éﬁlgeﬁ | ﬁggﬁ%’%éens

channel ' s tr artbeirecsivad and ganeratechtesh datay ag describe detdbisdew. The

PCT/ USOL/ 0089§esgci.ng of the reverse link may be achieved in similar manner as that for the
forward link.

For clarity, various aspects of the invention are described for a specific
20 implementation for a cdma2000 system.

Channel and Frame Structure
In some CDMA systems, data may be transmitted on one or more traffic
channels over the forward and reverse links. (A traffic channel may be akin to
25 a physical channel for some CDMA systems, e.g., a W-CDMA system.) For
example; in a cdma2000 system, voice data is typically transmitted over a
fundamental channel (FCH), traffic data is typically transmitted over a
supplemental channel (SCH), and signaling may be transmitted over a
dedicated control channel (DCCH). The FCH, DCCH, and SCH are different
30 types of traffic channel. To receive a high-speed data transmission on the SCIL,
a remote terminal is also typically assigned a FCH or DCCH. In the cdma2000
system, each assigned traffic channel is associated with a particular radio
configuration (RC) that defines the channel’s transmission formats, which may



be characterized by various physical |ayer paraneters such as the

transm ssion rates, nodul ation characteristics, spreading rate, ah8 K 28H.
For many CDVA systens, data is also transmitted in "franes", with each
frame coverWl@Ua2368rticular time interval. For the cdnma200@CIHSPEMBIHat a
may 5 be transmtted in frame |lengths of 5 nsec, 20 cosec, 40 nsec, or 80
nsec on the fundanental and suppl enental a@hannels. For each frane of each
connected traffic channel, one or nore data bl ocks may be transmtted,

dependi ng on radi o nf i uratlon of .the traffic channel In certain
embodi ment s o#’ E!Fl%‘ ﬁqﬁ' ﬂ? VSR parapeters sy rangmuERiofe| s

are each subdratwmodﬂhﬁohﬂﬂmwﬁﬂ&s spft%'fdu'lg‘i'ﬁévéidsso évhi ch may al so  be

referred to as "segnments"). Each test interval has a duratlon of 10 24

seconds, which coFeeEasKfOMA systems datads alse tianamifted iy witlygaclioccH)

VSVIC}—Dh \?\A t thE(Z:O nsec c% r%g%ﬁﬂiﬁﬁéfﬁam@ %Jrrl t?g{iﬁ{m%ﬁa}%@s %Y\?\P?h

40 cosec f banbke Iﬁnbﬂnqedhmémmammﬁﬁmfsec, 20 miséd, d) ahsecnet 8 fEStHpritheh 80

nsec frame le r t hrI e i ot referr as
e L LB R
each o e T afk raneesISIROr! (o} tte n

SCH1) is select ase ( bi.t I|cIong code mask (PLCM
assigned to t@?éﬂﬂﬁm#ﬂ Qﬁ‘ﬁ" 20 system franme nunber (SFN) of
theht [ af ]1: :c c Channelrll ée&&ﬁ%bocﬁ&xeﬁ@fé{j ﬂﬁﬁflﬁémoﬁ Ltﬂé h@&w&tataaid ?ebef&wr%f'ﬁbus,
eac raffic chann may be assqgi ated wi syng¢hroni za |pn rames

are differiént cgméﬁ wfﬁﬁpgai\ﬂaﬁim tgrindepandent Hest intery

aspect, the Yr%HEtH‘abgsér%?ﬁ 8d Ehéh Eé?&&éﬁva@th§Huﬂ?&cﬁ1 éieIOVZ%coﬁés
ptlon (TDSO) , Ich 1s akimto an operating node in which erf or mance
}'of the for wa\fludamr@ﬁpe@%ﬁ@ 2043 frames taramalicscliannels (F&Hx

may
or the. ToSo"Ses ke Kty 2 Aahes 8 %%%Wper E'E?ﬁr‘mt o
this node, te20 mspatframelengthi356fcarmes fort trafie channedls (SLaliwithdi0
ke S ot 0, il 4 ARG ROR, ) B Bl R,
i ndependent t &heifirgt frintehie. thécuesmanﬁmaids mefemedd:olasral@ncbﬁarﬁznh(ﬁoﬁmevm
01/52568 PCT/ %0%@&%%{3&3@0&%68% DRh3 %%nef’r e30r each of the forward and reverse
traffic channels (FCH, DCCH, SCHO, and SCH1) is selected based on (1) a 32-bit
public long code mask (PLCM) assigned to the remote terminal and (2) the
20 system frame number (SFN) of the traffic channel’s frames, as described in
further detail below. Thus, each traffic channel may be associated with
synchronization frames that are different (time-wise) from those of other traffic
channels. '
In an aspect, the CDMA system is designed to support a test data service
25 option (TDSO), which is akin to an operating mode in which the performance
> of the forward and/or reverse traffic channels for a remote terminal may be
tested and/or verified. The iniiation and negotiation of the parameters for the
TDSO are described in further detail below. While operating in this mode, test
data may be transmitted over the forward and/or reverse links and over one or
30 more traffic channels on each link. This allows for independent testing of
various traffic channels and further allows for independent testing of the

forward and reverse links.



In accordance with an aspect of the invention; various types of te89 HHt2804
may be used to test a traffic channel. These test data types may i ncl ude
defined 5 data sequences, pseudo-random data, and others dat a
type may b¥OULZB ed via a paraneter in the test data serv?@gsggjt%lgggn In
one test configuration, one or nore defined data sequences are used to

test a traffic channel. Various schenes nﬂ% be used to generate these data
sequences. In one schene, a single byte pattern is used to fill up each
data 10 bl ock. This byte pattern may be an all ones pattern ("11111111") or
sone other byte pattern. If a data block includes nore than a whol e nunber
of octets (efﬁgﬂlﬁﬂi&hﬂgﬂs&g_each whol e octet nmay be represented. by the

byte pattern and the i nin t Jﬁ@ dathe
use of a defi ned r‘f"gg‘%aﬁgl rrpcf Qﬁe%i ggv&@ata r?(eorfg?gitona
the transm ssmaybamsédeeomatﬂz&ﬁ:ehmwelng‘tdwtesedatartypemmlagnmlude efine d
confi gur at | on

pseudo-random dto,t st a C‘gﬁ hi s
data may be g@%@ﬁ&ﬂ‘éﬁ’%f REE ‘gae‘?)'sﬂﬂjﬁ’ futn%%ta %e@rlr%Jl orzs
as described dafochdd a0 &%h@étérbﬁdt@%stﬂa@as&vi@ h‘fanW di agram of a pr ocess
for generating test datg using a 20 pseudo-ra ﬂ:omln nber gener at or

accordance with a k\pmﬂﬁeﬁt:c afiemtonegyr Qe 3ip seqyeRCesang, ‘é%grﬁ’s an
overal | view %TSE éhagﬁfe-ﬁ B s Hemdd’ PaGHe uddl € gt ﬁeﬁ@@ Qhéééediaﬂan
810w, PFIor Tt

greater detai o the start of eaCth test |nt§_ﬂlg 3
particul ar trsdquencehaimenetssheme; @sﬁlégle ligte atierpiis aged to %ﬂf—%‘ e
pseutlo-ra (11191 £ 6€sGAE offier
recei vi ngqﬂeﬁggﬂbﬁﬁgﬁ@%ﬁtﬁrﬁﬁﬁ &aénﬁ)cgéépi(diﬂg orfth?s traffic
channel are bytequtterhz &l dath block mludajmoaﬁ: ﬂmwe‘mlle nm@ewégﬁéﬁ(&r&bm
nunber genera t.the tr m Lt He{t&te a
sufficient nuﬁr%{epaté} ﬁgfaocbtet Egﬂfﬁglﬁgﬁ}:éasan%éera(e ere Ri%%qﬂte&‘% :
greater), at géRRInIAL bﬂ’é’lm besthilledtwithi zeroar(éO"$.t oTlmd ulse of 4 definedadnta3o
buffer, which is subse entl S t he dat fRarked
into one or ﬁ@ﬁ‘@fﬁﬁt’%"" %ﬂe%@%c‘}l?tam{fgl l"fzfa p | Oﬂéll n(;?%%%t est
i nterval . ‘&em&gﬁﬁgﬂeg}&edew ce simlarly gener at es the test data bits for
N frames, which are” stored to a correspo ndi fer, at. the recei ving.
devi ce and t her eaf feAnpther tesf eanfiguraion Wﬁln lé@f) g?%é%%hﬁaﬁ%/%%
11 as necessalcyahflel Cirhis/ duke ey b@rgét@raiéaeuki’:%nsﬁé drehore gseddbaahdm ar e
received error free
number generators, as described in further detail below.
FIG. 3 is a flow diagram of a process ‘for generating test data using a
20 pseudo-random number generator, in accordance with a specific embodiment
of the invention. FIG. 3 presents an overall view of the test data generation
process, which is described in greater detail below. Prior to the start of each
test interval for a particular traffic channel to be tested, as determined at step
312, the pseudo-random number generators used at the transmitting source and
25 receiving device to generate the pseudo-random test data for this traffic channel
are synchronized and initialized, at step 314. .
The pseudo-random number generator at the transmitting source is then
operated to generate a sufficient number of test data bits for N frames (where N
is two or greater), at step 316. These test data bits are stored to a (circular)
30 buffer, which is subsequently used as the data source for bits to be packed into
one or more data blocks for each "active" frame period in the test interval. The
receiving device similarly generates the test data bits for N frames, which are
stored to a corresponding buffer at the receiving device and thereafter retrieved




In accordance with an aspect of the invention and as descri bed bel ﬁp/ Utlmg
traffic channel may be tested using discontinuous transm ssion. ht é
case, for each frane in the test interval, a TDSO state for the current
frane is upHAP¥R8t step 318. A deternination is then madBCTHSAIM8$%60r not
test datais to be transmtted for the current frame based on the updated
TDSO state, at step 320. If test data islto be transmtted, one or nore
bl ocks of test data are retrieved froma particul ar section of the

et ai | el ow Srreelisnt B8 xelifwhdfRt gr e Bhe Bropiie LRl 4oa ileun seeeiisor

nunber generextorrfseeised for generating pseudo random test data for. a

forward and a re erse traffic_ channel, accordance w th _an enbhodi nent of
the invention. Wgréﬂ'ﬂ?ﬁd?’%rﬁ‘ aspegt 9831%51‘&&&%6@@@?0@%@@ r belew. i s

associ ated withg &ﬁﬁ@%ﬁ@@hﬁdﬁb@h@é‘t@&' h%gs%aoﬁﬁhﬁgumr fllsibn! 1R thiy var d
and reverse |links. For exanple O 1s con to transmt dat a

over the FOHGapetine eacly frame)imthe ?@ﬁ'mﬂtgﬁfﬂld afDSO atade rthl&eimfmfmnwlsn
the forward I e [

t he base statlon anzHELL tﬂgegmapée 0- rang‘ m nu e@ﬁg%gg%gﬁ%f%lzor%eﬁs %E‘i’;t t he
remot e ter ni rtalbe tahgmitted fonthgenarentoframerisaset awnthenup da:ﬂedsT[dSOmtaﬂEL@t 4).

In the enbodi ase ion 104 in e random
nunber gener aét%%p 52@4?\{1&5%%%4@&03%%%%% rp@e’ﬁ%lg c’r‘:gf't Ar a
traffic chanrxetnemact fmrﬁmrpﬂudum@etﬂuﬁrcﬁ&hbldﬁ@laﬂmﬁ&?ht%ﬁé 322'|.'hqhese
gener at ed data ro ner at.or 40a and 440b is provided to test data
25 buf f er & ‘i?f?g%&fm% Wilarly, renote terninal 106

i ncl udes pseudo 'R dnisnal stk aﬁgemt@r&\eélﬁﬁﬁe@%& Qbudis-eandSmaanabat e
pseudo- random data fo sré]e traffi.c channel on the forward and reverse

|inks, respe or genesating psgude-rapdemytestdafar fos astorward apd 2820,
respectively. rev%@'t&dfﬁ&%haﬂ%ﬁuﬂpadcéﬂﬁﬂﬁbﬂﬂm% emrb%ﬁteﬂt of ﬁ{eein%ﬁﬁ'oﬁ Ofn

additional traffic_ 30 channel's to be tested I n an enbodi nent
pseudo- r ando pmbodimeat.ons pseurdprandemmnumber generatahasspeiated with i zed

terval ) o as GesEr TRt T r thar cant o bt e AR SERGHE Y T o

12 PCT/ US01/ Co@owplen ihthe TR g sonfigueed o dnarsmisrdism owerbide FeHeinithe

exhibits the gorward and reverse links and over the SCHO only in the forward link, then
three pseudo-random number generators are used at the base station and three
pseudo-random number generators are used at the remote terminal {only two

20 generators are shown on each side in FIG. 4).

In the embodiment shown in FIG. 4, base station 104 includes pseudo-
random number generators 440a and 440b used to generate pseudo-random
data for a traffic channel on the forward and reverse links, respectively. The
generated test data from generators 440a and 440b is provided to test data

25 buffers 412a and 412b, respectively. Similarly, remote terminal 106 includes
pseudo-random number generators 480a and 480b used to generate pseudo-
random data for the traffic channel on the forward and reverse links,
respectively, which is provided to test data buffers 482a and 482b, respectively.
Additional pseudo-random number generators are used for additional traffic

30 channels to be tested. In an embodiment, pseudo-random number generators
440a, 440b, 480a, and 480b are initialized and synchronized at each
synchronization frame (i.e., once every test interval), as described in further
detail below.




followi ng |linear congruential relationship: x. = (a- x t) nod m. ﬁﬁ;& [ n
an enbodinment, a = 75 = 16807, m = 231-1 = 2, 147,483,647, and xz & 004
are 5 successive outputs of t he pseudo- random nunber generator and are
31-bit int ¥§HE268 her val ues may al so be used for a and rRCT/BS04/§0896
enbodi ment, each pseudo-random nunber generator is initialized prior to
each synchroni zation frame on the trafficl2hannel associate with the
generator. The initialization my be achieved as foI I ovvs: 10 a = 16807 m =
2147483647 PRNGX seed e s e [ = PRNGX R T E
toggl e sone of thgnb \E’féu"ﬁﬁﬂlgg Iﬂﬁﬁ@ Eﬁﬁa Tera &eﬁé%s fie
I\/BB PRNGx = (ﬁiﬂaw ]jmdrm é:aéﬁﬁﬂ@m@gn@'ator PRNG( = (aPRNGx) nod m |
| 'four timnes PRN@( = (aPRN nod m  PRNG&X (aPRNGx) nod m20 } In the
above pseudo- code, PR Gx denotes the content of the xt pseudo- random
nunber generator. ¥he@&eed)fd the pseudo-random nunber gener aEgrl) may be
selected as the systemtine, in franes, of the synchronization frane

(e.g., the sy emfra nunber f t he synch{onl zation frame may be used as
the 25 seed 1B a8 REGSSEMEBt Ao dom WBRZ Hiod -1 TOOM ASPA4E andl T amelcn, a8

toggle so d‘,ﬁ% § ﬁn’ﬂ% aRN 2087 PR for
a generatg‘rs ﬂg%\:g&?g t ﬁfsoér)f\;\gF% %@J}Q% 0x55555 g%%?lor a generator used
for the reven‘@@gﬂﬁn@ﬂiﬁxsvdueﬁjmagt@Q"bBW@f%ﬂm 'OX..." denotes a

_hexedeci mal  nunb g&%ﬁm&ﬂ aaltlﬁeracﬁ&e?rgé ‘L %é}?ée%}gg&g? L8t or

is iterated a nu er of tImes he pse 5% o
be used for t peor tpeadh sy t]m:(ruzaﬁcm fraine dhahe drdffic ch&nmdsdssdaaﬂ m&as&Eo be
generated is Q9 JUL 2Q04. 52568 PCT/ WUSOL/ 00835 13 dependent on
Tarous.fact oPEaiElon abe iingncs ey b ired R ONBVE o
10 !
a = 16807
m = 2147483647
PRNGx = seed wvalue // seed the generator
PRNGx = PRNGx XOR TOGGLE // toggle some of the bits
15 PRNGx = PRNGx AND Qx7FFFFFFF // zero out the MSB
PRNGx = (asPRNGX) mod m // iterate the generator
PRNGXx = (aePRNGx) mod m // ‘four times
PRNGx = (aPRNGx) mod m
PRNGx = (a*PRNGxX) mod m
20 }

In the above pseudo-code, PRNGx denotes the content of the x™ pseudo-
random number generator. The seed for the pseudo-random number generator
may be selected as the system time, in frames, of the synchronization frame
(e.g., the system frame number of the synchronization frame may be used as the

25 seed for the pseudo-random generator). TOGGLE is a value used to toggle
some of the bits of the seed, and may be selected as 0xX2AAAAAAA for a
generator used for the forward link and 0x55555555 for a generator used for the
reverse link. As used herein, the notation "0x..." denotes a hexadecimal
number.

30 Once initiated, the pseudo-random number generator is iterated a
number of times to generate the pseudo-random test data to be used for the
upcoming test interval. The number of test data bits to be generated is



DCCH, ror SCH) (2) the connected radio configuration of the renote tee r“’[i{aﬁl,
(3) the maxi mum nunber of bits to be passed by a nultiplex subl aygr tl

physi cal |ayer for each frane period, (4) the size of the avail able buffer,
and (5) 5 pB9dPt8 ot her factors. The multipl ex subl ayer | ECAUSPHHBWo

| ayer between a physical |ayer and a higher layer, and which nmultipl exes
traffic data, test data, signaling, and B her types of data received from
the TDSO to the assigned traffic channel (s) In an errbodl rrent test data
bits are gen b t |b|

t he connect egié};egﬁgagonfl ?aé:?\&rs esc |be fur |I’ I'%:Iflow A
def aul t val uéDQCH,var, SCTH) (E)xﬁ:nrdoeneom;zl ﬂad1cse0nﬁ91ration aﬁrthesematmteimﬂnalal ue

val ue for N na) O BARECRe Qb Sl i Db R P ATBHHRIE SPRTeE (9 B but

requires a | g ﬁl@@f@ﬂéi&rﬁaﬂép‘é&i&l’ (4)%&'5%'0?% ataildb)e biaffer dadr(gndom
nunber geggrator IS used to geperate test data bits for N frarres Duri ng

the test t@f&é{b&yﬁh%facmne%r mudtiglex sublayerds A pratees] lagerletwesn a he
current valu Kﬂ}fsufaﬁ' P4 Ri ﬁ@yﬁéfér,sand[ ?\Fkﬁﬂ??ﬁ.ﬂ @Rﬁe ic 804, {e8fdata

vari abl e PRNGX ‘I s th update ., Iterated ovvn in equafion
(1). In an emgnalmtan @ l‘th’@eﬁﬁtdiﬂﬁmmﬂ%dr{tomﬂiﬂl T@S&tceﬁ\et Aesigred bi t

nunber for P?I}%Kw?ﬁ because of better randommess properties and ease
of usage, eas ignificant 7 bits are discarded. Thus, each
iteration of the [dneamembadiomerty tdstrdatensita oy pnemitetiaioawdfalmes pt ¢helo-
random nugher V(K),1.US 0 oyl three b £st _dat a. n

iterati onzB amg%#ol?lﬁﬁgtﬁoosaﬁa%f%&@ tcggnptéta m%?%’fagr&%c@?%es.
25m|§| G 5 is in fdirthg ralmmhb bélo?\HAsiefamd le?.ramer@{sﬂwti Ebra@mﬁb ﬁﬁzbmsﬁ:gd@rNaEdom
n er to generate 2 its,of test dat te3 It nunber .fromthe
pgeudo randoﬂﬁ%@?%@ﬁgﬁ%ﬁo ‘%Bﬂ%&éﬂbgg eep, the base; siafion and ypmofe o,

an i npl enent eimahl PA Rigdf vali€for NQﬁﬁgﬂ?ﬁaﬁH@téwE[Eﬁhdﬁngbbtt@ﬁaﬂﬁoﬁ{ﬂﬁﬂed
It is easier to build a frane th g hlrrb t hat s octet aligned. The

| east S|gn|f|E’:&’lli’Frt$‘!§bB+tr§q'6’Fe§% Sﬁr r are "less randont than the

most si gnit§i cant bAksy iRIMAlZAFEN Ewes et d-rasd dfl ﬁﬁﬁbéf herat®r &lused to
enbodi nent, each 24-bit_pseudo- rando nunber ¥ t he pseudo-random

nunber gener ag@eratﬁﬁ@stéiaia ity domly e| daﬁﬁjg@}%aiatanﬂﬁhenever

"little-endi apsQidifan e fid
01/ 52568 PCT/ U501/ 00896 14 swap m’ééé}ﬁed &%@Y‘Sﬁ?@%ﬁ? vﬁgﬁgﬁmc%
24-bi t nunmberrejmeved and Hsedy variable PRNGx is then updated (1e iterated) once

as shown in equation (1). Inan embodiment, only the most mgm.ﬁcant 24 bits of

20 the 31-bit number for PRNGx are used because of better randomness properties
and ease of usage, and the least significant 7 bits are discarded. Thus, each
iteration of the pseudo-random number generator provides a 24-bit pseudo-
random number, y,(k), used to provide three bytes of test data. P(n) iterations
are performed to generate the required test data for N frames.

25 FIG. 5 is a diagram that illustrates a reshuffling of each pseudo-random
number to generate 24 bits of test data. Using the 31-bit number from the
pseudo-random number generator to generate test data is inefficient, from an
implementation point of view, because the number is not octet aligned. It is
easier to build a frame with a number that is octet aligned. The least significant

30 bits of the 31-bit number are "less random" than the most significant bits, and
are thus shuffled to the right. In an embodiment, each 24-bit pseundo-random
number y,(k) from the pseudo-random number generator, where 1 < k < P(n), is
reshuffled and stored in "little-endian” order. The reshuffling is achieved by



significant byte to generate the reshuffled nunber y (k) . To generdel gyt yst
data for a newtest interval for a particular rate R(n), the TDSO
generates NO pseudo-random nunbers corresponding to an act er

si ze B(n), WB}’?S@( n) > NR(n). As an exanple, to generat el%h:wsﬁlé@td%ata
bits, the pseudo-random nunber generator is iterated 15 tines (15.24=360,
which is the first integer number of iter¥dions that yield at |east 344
bits). The buffer is then filled with the foll ow ng nunber sequence: y

(1. Y (2), Yswabping the:leét'dgnifikind Bgté?tﬁ B 20sbif hlutibide 4,6 iR hel bt

the start of st interv rior to the synchronization frane.

Thereafter, f i mgﬁ@&bgﬁeﬁf@mﬁmﬁmdﬂmbeﬂpfgﬂval in which test
data is to be Transmtted, test data bits may be retrieved fromthe buffer

to generate one orlargemerdts esbiataifor & mew test intemval foror parsicplarrateuR i), the
traffic chan the bits mthe buffer ar k i.a4: i.n 15
o ot e dnta TPEOLEEhEatSs PLB R o i dm BB Eorrafldribg foaid J2R%al
\(Nﬁr ot ocol h5 %ﬁég&ﬁé B(@?uﬂﬁ&@B(‘ﬁ)@NoRan)t hﬂgs gﬂamplﬁ;l tdsrghme‘raaea%m& data
ere eac ( represents encapsul ate ata comupi.cate e eer
layers at thebithdhe Resdoorangiom TaBber senratey 18, liprat 18068 mﬁvﬁ=3ﬁ@
test data buf{&iHi3 tﬁegc[rgtr gﬁ]ege% RuRber Yt Abrabidns that AllPAdchad4dsits). e

each frame is retrieved a particular section of the circular buffer
(i.e., startibufferisthen fled with the followting Aumberiseqeenceul ar buffer).
Initially, after filling the circular buffer (e.g., with at |east two

frames of test data)g.a pulfeg: pointergis set to the first location in the
buffer (e.g., addr@ss(l)zéﬁno&.sfi"n(g)n"‘e ot}?}mm, at the start of each frane,

t he pseudo-random nunber generator 25 is iterated once and a 24-bit nunber

i s obtaingg as desprh hrgredi¥lledWitH R36 HataShOHE taANGf Eadhi fest Bitetall and
24-bit nunber, 0,,, is then used to determ ne _an offset_ for }rhe buf f.er

poi nter. The btipréo thesymdonizationdreme. f Fhareakier, for pach "activat frame By theor
mod B(n)] DYt G Oiekl AN WhikRGeBPuabl & td B LaAGHIAR (05t HAG BUSIRAY be

frame. Bytes t est ta are then retrieved fromthe circular buffer
starting 30 fresmieved érom the buffer togenetate ong orimpredasa blasks farcthe frameyaFer

P ocke o xRk gl A S Bl ppedncBipdone
t he remai MiSngot nmwre drta dlockst (e, oetrzesponding to the availableMUXRIPY{Protyepl 09
pseudo-  andonC BRI ATSREPERLDY fshafetetd Hullflox bpAGE, whif each MUX
PDU represents encapsulated data communicated between peer layers at the
base station and remote terminal).
In an embodiment, the test data buffer is operated as a circular buffer
20 and test data for each frame is retrieved from a particular section of the circular
buffer (i.e., starting from a particular location in the circular buffer). Initially,
after filling the circular buffer (e.g., with at least two frames of test data), a )
buffer pointer is set to the first location in the buffer {e.g., address zero). Inan
embodiment, at the start of each frame, the pseudo-random number generator
25 is iterated once and a 24-bit number is obtained as described above. The Jeast
significant 6 bits of this 24-bit number, O, is then used to determine an offset
for the buffer pointer. The buffer pointer is advanced from its current location
by [0, mod B(n)] byte positions to the new starting location for the current
frame. Bytes of test data are then retrieved from the circular buffer, starting
30 from this starting location, to fill whole octets in a data block. For example, if a
data block includes 171 bits, then 21 bytes (i.e., 168 bits) of test data are
retrieved from the circular buffer and the remaining three bits in the data block
are filled with zeros {("0").



once nore, the |east significant 6 bits of the 24-bit nunber, 0,1, (890 tfe
generator is used to determ ne the buffer pointer offset for this frane.
The bufferg&dr}%%r i s advanced by [O +1 nod B(n)] byte positions fromthe
current 5 | 8ca 8(which is one byte position over from t PETUH008%st dat a
byte retrieved for the prior frame). This process for generating data

bl ocks is repeated for each active frame 15n the test interval in which
test data is to be transmtted. An exanple of the test data generation S
provi ded bel ow. 10g ted ahove, th ndom
nurmber gener at or forEf gﬁgélr% éﬁ#ﬁé eﬂ?%@@’% "ﬁﬂ?f e&egépﬁ rse)
link to be tesheeal merel,tthedem sgmnifidant 6051tstolfrthé ZAJ-blenumlserQD nfﬁﬁn the
necessary) to _generate the t dat.a tgﬁ%’-’é sed for ?ﬁr |nterval The

€

nunber of tes® L0158, used, B?é'ﬁBPSt ré’&%%teF this frape. 1¥hgased
on the channebuffgpg,oaadr mﬂam&f 895@,” | il B(Tapb)etelpdsi@dﬁs feb® FRCuTHER

nunber of 3 f for ea (5 msec, cosec, or 80 cosec) frane and

the buffeP sfoBHEPB{W M P ittecpesifion oven o e et test datmi Ryie zetrieved
gefined by ! B GTBridh Ghnid)a MBS rolal o behlordtihe GLUNBRAR ABULEA foF' 2

Rever se Radi oBuf er  Size for Confi‘guration I gura
Frames (RC) bi eagtf activeNrangip she m}@er\@)llmmfud')teﬂéaﬁﬁsﬁ)he&ammtted An

A AR P, 20 1

suppl emental channel (F-SCHO or F-SCHl) for various radio configurations
defined bygqth rﬁﬂggﬁg(ﬁ)uﬁ rag&ggd 09 JUL 2004 WO 01/52568 PCT/ USQO /00896 16
Table 2

As noted above, the pseudo-random number generator for a particular

P traffic channel and (forward or reverse) link to be tested is iterated a number of
times (i.e., as often as necessary) to generate the test data to be used for a test

interval. The number of test data bits to be generated for each test interval is

15 based on the channel type and radio configuration. Table 1 lists the maximum

number of bits for each (5 msec, 20 msec, 40 msec, or 80 msec) frame and the

buffer size for the FCH and DCCH for various radio configurations defined by

the cdma2000 standard.
Table 1
F d Radi uffer Si
Reverse Radio orwriu: . © . Buffer Size for B Size
. ] Configuration | Maximum for
Configuration ) . Two Frames
(RC) bits/frame _ N Frames
*\ (RC) (bits) ,
(bits)
1,35 1,3,4,6,0r7 172 2x172=344 Nx172
- 2,46 . | 258019 267 | 2x267=534 | Nx267

Table 2 lists the maximum number of bits per frame and the buffer size
for a forward supplemental channel (F-SCHO or F-SCHI1) for various radio
configurations defined by the cdma2000 standard.



Radi o Maxi mum Buf f er

6, 120 =12,

=12, 240N

X

o lstsay

=18, 384N x 9, 168 920, 1722 x 20, 172
maxi mum nunber of bits per frane and the Kuffer size

Si ze

2, 2642

for

X 12,264

Buffer Size for Configuration bits
Franmes (bits)N Franes (bits) (RC) 33,0482 x 3,048 6, 096N x 3,048
120 54,5842 x 4,584

f

9, 168N x 4, 584 66
24, 528N x 12,264 89,1
= 41, 424N x 20,172 Table 3 lists the

or a reverse

Y REY

S0t

suppl emental channel (R-SCHO or R-SCH1) for various radio 5 configurations
defined by the cdma2000 standard. Table 37RaH® Maxi nunBuffer Size
forBuffer Size for Configuration bits/franmeTwo Franes (bits)N Franes (bits)
(RC) 36, 1202k6, 1MQ 240N 6, 120 44, 5842 4 584 = 9,{168N 4,584
512, 2642 x 1P adoR2EN ‘21314 020, riizadon 2 |- Bulkerdieatono, 172
Di scont i nuoup o el e
invention, the te®@ng of|a tra I C 1 annglﬁ.l rrg/%z perforrreegqlhntg)g
manner to nodel discontinuous transm SiSi on_ (DITX) supparted by sone pnewer
generation COMA sy8tens (p.g.,3,048 cdma2008,048e 609DV systNnS)048Thi s [DTX
test|ng rray V- ahhl n\lnrl h +rancm++|nn tact dafn on +hn:\ traff:h Crhanrel
in accordanck with4a _partjcul | 120N oFF ?P‘aﬁ;@%a?:'g@y For 361 2Pr ane
period (e.(g. [ Eachz20—TseL; TS IUI Lilt: AW
channel , the| TDSO r‘rr)ay chopse tdsprow e t0° %84 004 Nx4584
6 6,120 2x6,120=12,240 N x6,120
7 12,264 2x12,264 = 24,528 Nx12264
8 9,168 2x9,168 =18,384 N x9,168
9 20,172 2x20,172 =41,424 Nx 20,172 10
Table 3 lists the maximum number of bits per frame and the buffer size
for a reverse supplemental channel (R-SCHOQ or R-SCH1) for various radio
5 configurations defined by the cdma2000 standard.
Table 3
Radi
Confi Oti Maximum Buffer Size for Buffer Size for
on
gura bits/frame Two Frames (bits) N Frames (bits)
(RC)
3 6,120 2x6,120=12,240 N x 6,120
4 4,584 2x4,584 =9,168 N x 4,584 [
5 12,264 2x 12,264 = 24,528 Nx12,264
6 20,172 2x20,172 = 41,424 N x 20,172
Discontinuous Transmission Testing
In accordance with an aspect of the invention, the testing of a traffic
10 channel may be performed in a manner to model discontinuous transmission

(DTX) supported by some newer generation CDMA systems (e.g., the
cdma2000 and W-CDMA systems). This DTX testing may be achieved by
transmitting test data on the traffic channel in accordance with a particular
ON/OFF frame activity. For each frame period (e.g., each 20 msec, 40 msec, or
15 80 msec) for the traffic cilannel, the TDSO may choose to provide to the



WO 01/:52568 PCT/ USOL/ 00896 17 nul ti pl ex subl ayer either one or rge Lﬂﬁ@ﬂ
bl ocks corresponding to a full-rate frane on that channel or on 1J e
bl ank data bl ocks. Various DTX schemes nay be used to provide data to the
mul ti pl ex sYRIPAGE981 0 achieve a particular desired frame XET{USPYIPBI6Sone of
t hese DTX schenes are described in further 5 detail below In a first DIX
schene, test data is provided based on a Heterministic franme activity. For
this DIX schene, test data is transmtted on the traffic channel for a

particul ar : Si

particul ar %@#ﬁg *(I%gllﬁla F%ﬁgﬂg%gpfli@r? ‘%Z% §lq':ﬂ<§rq§}:ﬁeggqq;ﬁng 3‘? aiH'HfrﬁEr ON
10 durati gnb framhesom tﬂlat cHd&meGJNrand O%T%nétbimk dat m&@?fﬁﬁ?&@'ﬁhﬁ&%ﬁwes
negoti ate et we t ses |ona renmpte te na Al so, the OFF
cycles may be™f ﬁ?eo‘me? %r P?aotﬂ e wpliplex sublayer iR adHeYea particular
illustrates t@@i:e@a&an{er@mtysssmd&r&@& DA o ey a&fdésEﬁbéd ir® Further
schene. As_shown _in FIG 6, the TDSO sends to 15 the multiplex sublayer

test data Bl oe¥ailpslows traffic channel for a particular ON duration, and

e o s o @ HSOBX berfle NRLL HEH BIpreladl bASON T@&e%

cycle may be desi gnat to start at t synchroni
frame on the fraa:\‘GfacttMt}anﬁet' thisi RFXt sdeetk, té'stedml iarttar@akitedront thentraffiy be

Post 50 nt orctighil fbls S OIN UL LIRS HIERE dob neilint folg),
es I nterv

spans mul tipp a'ttcaﬁrd ®EFec}jumhhsn follewed biyoidstrd ata, trhhsmﬂﬁxdiufcﬁtar@mhl étO%)N
transmtti g est at n t he F r at,i r transmitt ng a at a
e be sndflY; Rt sl 3 e The O agd &?f S iagomar, b selediable 8t

T) (_OFF_PERI Gig otm@d beseadetiebdse, st@n&eaﬁacf@n&e%uﬁm CaRiol tHe OYRESDER i N

t he cdma2000 s ent or, . received by the transmtting source. In a
second DTX sc m?lé PG&‘PQ‘Q%”ERQ)PFB@ Cin a pseudo-random manner based

on a particular aveage i’ a'dia rhvma»e ﬁﬁgn%ésstteéteaawtraﬂahﬁsm&mo%cm”e
may be used to achjeve a particular (desired or sel ecte16 o_mg-term
uhey

average of fre&mBodineRt ¢ S’é\% e cﬁ?ﬁho dAfends By for
a traffigsc h&{y}ﬁmhﬁ 123 sﬁB%?q@B?est H26EL1BEkS #0ria rahfel Br b eN

nunmber of franes each durati on ver sus t e averaae nu r ames

in each ON Cvratipg, andAhen serdublankglatablosks femyp QFE dmamcrre Ther age

number of 11 AREFOKE FAE IndFbEYEAEARA to start at the beginning of a synchronization
frame on the traffic channel being tested. The ON and OFF durations may be
selected such that (1) each test interval includes one ON/QFF cycle,' (2) a test

20 interval includes multiple ON/OFF cycles, or (3) an ON/OFF cycle spans
multiple test intervals.

In an embodiment, the ON duration for transmitting test data and the
OFF duration for transmitting blank data may be specified by two parameters
{(e.g., TX_ON_PERIOD and TX_OFF_PERIOD) in a message {e.g., a Service

25 Option Control Message in the cdma2000 system) sent or received by the
transmitting source. '

In a second DTX scheme, test data is provided in a pseudo-random
manner based on a particular average frame activity and burst length. This
DTX scheme may be used to achieve a particular (desired or selected) long-term

30 average of frame activity (D) and a particular average burst length (B) for a
traffic channel. The average frame activity D refers to the average number of
frames in each ON duration versus the average number of frames in each
ON/OFF cycle. And the average burst length B refers to the average number of
frames in each ON duration.
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two-state first-order Markov chain that may be used to nodel the OV OFF
states for for the second DTX schene. In an enbodj

Mar kov chai%mgg%?nt ained for each traffic channel being %@P@d@%ﬁ t he
start of each frame, the TDSO is either in the ON state or the OFF 5 state.
The Markov chain is characterized by a prd8ability p of transitioning from
the ON state to the OFF state, and a probability g of transitioning from

the OFF state to Ff@ %\ﬁ%anﬂ??a%%ﬂe%sgom H?alﬁﬁﬁﬂ {'dagdoeby

t wo pararretemé ROB and OFF T RCB§ I n nessag
(e.g., a Serv @model GeONAORE statespr tenT DR ﬁon&lewﬂadcﬁﬁa@mrke

.g., th 10_b t. f
ot Pned ns: pangEpdiic e MEEoy BRES HIARRAR for LRI ARE Libdnel Bl ¢
]£2) Eq (3) 15t<5wdD SAJﬁ'&ldd ﬁatﬂof@achfrgme/thieTﬂJSQrsadmmB rﬁmth‘eaDBIéstaﬁeh&thEé)fge
rame activjt e. average, burst | e an n de e the
cor r espondi %V‘é?uﬁ‘ %:kgv ‘gté@&‘: i h@}ﬁéé?ff)ga‘t’ Hﬂmﬂ&]g
and rearrangl Bibm SN 9&& fo’theaDFF 6Bite, ahd® ﬂiblaam oﬁr@x@mﬁuﬂg&onlaﬁmé

D=Eq (4) 201+Bg__Eq (5) $ | -D)q Equatlon |cate that fo a gi ven
val ue of B, DQEF plase teshe Nostag(ll"b)e‘mwa Vaari gmﬁﬁ pegified by two

respectively. v?hRm trat of
D, Bvaries f mﬂBLfaﬁéfg)[() gto I N %F{@ en aﬁgg?]f:% ﬂ? ON)IPR@W Me&ﬂég&g\e
respecti vel y (Egr, acbezvipt @phméiwna‘d essAgelcsend byrsthe tramsgumngismgcg b e 25
than 2/ 3, %8%% es that the average frane activity D cannot be set
hi gher 0 JUL '01/ 52568

The long-term average frame activity D may be defined as:

q9
D=_-=2_ Eq (2
ptq 1@

And the average burst length B may be defined as:

) _
B=— Eq (3)
) q
15 . Por some testing, it may be desirable to select the average frame activity
D and the average burst length B, and then determine the corresponding values
for p and q based on the desired D and B. Combining and rearranging

equations (2) and (3), the following are obtained:

_ Bq
D—1+Bq i Eq @)
D
20 B=o— . Eq (5)
(-D)gq

Equation (4) indicates that for a given value of B, D varies from 0 to

B(1+B) when g varies from 0 to 1, respectively. Similarly, equation (5) indicates

that for a given value of D, B varies from D/(1-D) to infinity when g varies from

0 to 1, respectively. For example, when B is selected as 2, D should be smaller

25 than 2/3, which indicates that the average frame activity D cannot be set higher



PCT/ Us01/ 00896 19 than 2/3 when B is set to 2. As anot her exanpl eﬂ ej %
set to 7/10, then Bis set greater than 7/3. In an enbodi nent, (q LU;
24-bit) pseygerEaggom nunber is used to drive the transition betvveen t he
ON and OFF states for each frane period (each 5 5 msec, 2BCHE&U08 ngec,
or 80 nsec). In an enbodi nent, one pseudo-random nunber generator is used
for all traffic channels having the sane 1% ame | ength. For exanple, one
pseudo-random nurrt}er generator is used for all traffic channels having 20
nmsec frane | ehgnl2/3AvisercBrislstae2d ud ARARED SARDSE ; hS fo

@ @5’8‘6@%%%@&’?6 lp'r@@%i‘éﬁﬁ h

suppl enent al ch nnel s figured for 40 nsec or
and this genegr %ﬁyﬁat ed every 40 nsec or 80 nsec corresponding to

the channel franme thefobhbddin@h e seud - _random nunber
gener at or(s)l‘ﬁ_':ed to dri vedthe Il‘e?ggggt’ Qﬁslt i’g I"H‘% I iSHasegnios
e érar@smordhetaveenrtha@rdmdcmmsfatestfoeemme ?a aeauTber
te

used to gene

generat or () 386 t m&-{% t ran ons en TDSO s S are
initiali ze% at tﬁce 29t ar Q(?Eﬂa;éc, &ﬁi yh'e rfqr@rﬁse&dﬁerlﬂntiﬂm TDSO
i s initializaemmbergenenator id usst forrall trific d@fﬂ@yhﬁbﬁi Q Sﬁ{,ﬁrth

OFF) pseudo-ran nunber

channel is s rticular state (e.g.,

gener at or ( s) %Feeqia%éﬁg‘gaf’f‘& Fff'é’r% t%@@hﬁ@ﬂel{aﬂi@' isjused ifon allf traffic
call, wt houtchannelstharm A0 AizedtfrHHbY t S&%k%li'. é&ﬁ fra

These generators nma $6I nit |eal i zed Sg coArrp et oﬁ %&l rﬁ'ﬁﬁ%ard
handof f. FI GB®Refato lsflrSG@v 8r sdPRiemsentalchanpelgiconfigurdd for g0 mewori8irmsec
transi ti ol ndram@eenpey 4 kov char for a
traffic channel . Intti all:ﬁg el ?&l(seutjétl).sltrszEI g%ﬁgu%ggvﬁlgér@ﬁ(ﬁ &F é:BselCo
drive the TDSOrIegReRAingstor @m\rlel &fame lertgthndh drs einbotimbhe ee pabudé-ep

Fbr the gener o oy SpPe: BB fr( QLB Y b e OB Saam meiforre g o

result with ﬁ‘-’l‘l%on%ﬂléﬁ‘@ WE%EE;etestdm iterating the generator four t| rres

with the nodified din the above pseudo-code, 30 I n an
embodi nent, a 24- l[)&t pseu ﬁgﬁéo‘:&s LBRBETRIQK(R) st ier

gener at or 15 s daivedthe drassitiomnsi betwebr (RSO @fatémiretlﬁlﬂanﬁg& it HRNstaft FTHOREsSt at e

Sten o4 TnesahepfLanioh frahiel e s TR daltialfed PuBpminiatzatonishe

(16,777,215 Mﬁ)rkoam:ﬂam for each traffic channel is set to a partlcular state (e.g., OFF). The
pseudo-random number generator(s) are thereafter maintained throughout the
duration of the call, without reinitialization at subseqﬁent synchronization

20 frames. These generators may be reinitialized upon completion of a CDMA-
CDMA hard handoff.

FIG. 8 is a flow diagram of an embodiment of a process for transitioning
between the ON and OFF states of the Markov chain for a traffic channel.
v Initially, the pseudo-random number generator used to drive the TDSO states

25 for the traffic channel is initialized, at step 812. This initialization may be
achieved, for example, by obtaining a seed for the generator, XORing the seed
with the value 0X2AAAAAAA, ANDing the result with the value 0x7FFFFFFF,
and iterating the generator four times with the modified seed, as described in
the above pseudo-code.

30 In an embodiment, a 24-bit pseudo-random number from the pseudo-
random number generator is used to determine whether or not to transition
from one state to another. Thus, 24-bit ON and OFF threshold values are
computed, at step 814. These thresholds may be computed as:

ON_THRESHOLD = ROUND (16,777,215 » g), and



09 JUL 2004 WD 01/52568 PCT/USOL/ 00896 20 OFF THRESHOLD = ROUND '
(16,777,215 p). As shown in FIG 7, the TDSO for the traffic chagrgpgq%”gm
transitions fromthe ON state to the OFF state with a probability

and fromtWOOF#2S568 ate to the ON state with a probabllltypﬁﬂ'ﬂlfﬂﬂﬂﬁ%d on a
pseudo-random y generated 24-bit 5 nunber, the TDSO transitions fromthe
ON state to the OFF state if this nunber 20s |ess than the OFF_THRESHOLD,
and fromthe OFF state to the ON state if this nunber is |less than the

fir IFREQQ’?%?OB?E&%E?&EE%@@ RRUREE, kZ?ff‘aﬁééﬁr h”ﬁft alized. 10 The
820
TniLially, a 24, biAS BRRNEAO EKGa0r R L) TP A CoRae STATEHIPTS fFoiorihe

31-bit stateg Ns&monﬁemgﬁfmﬁ@wg% f?}u Qhd fAdmthe DPatate’to the

determination I's next made ther 0 rrent TDSO state for the

traffic chann@N stateowith a probabiify 84 4. Bgsed ﬂnme@dmréndommsﬁmrateél 24bitrr,
det t

e ot '%thyﬁﬁhﬁg rpute B ON BUFDR e DI S3LAF tlip Bipes

remai ns in ths l&sRthandhe OBF EHBESBEH,DQMMmethe QHfestaso theddd stabnif to

Step Baa. 20’ W ARG R Boe Madheday, SRRGHOERE Re o ARt RIA AR TBIGID )

a determ nat g&ﬁonﬁed{ fm&egjli_%@_r o ehé dirst i}e\chiénizahonrfmrheraﬂes the &DHD Hdsan
or equal to the OFF TH D, at step W If the answer is yes, the TDSO
remains int at step 832. herwise, the TDSO transitions to

the OFF stgte, atTgé @u@p’gaathﬂoﬁtszeta@@memmm@m@aa@m iod.
generator is iterated once, as, shown in equation (1 g?ﬁcjiate t g’itate
of the gener attifiakipra rbitpseudoriandons pupher iR gERRT 1

d t
accordance W ghe entﬁ?%s&hglgirgﬁgﬁ?ieﬁ% gamel‘?a?é}h at §©p 892! A BbReihftion is

appropriately I rent testing of nultiple traffic
channel s andnéxirmade mhetheror natithe sneenh TRSE) sfatesfosdhe traffigchannebis OFF,
enbodi ment , tQPstQSSﬂH‘ 2004 WD 01/52568 PCT/ US01/ 00896 21 .

15 If the current TDSO state is OFF, a determination is made whether the
24-bit number is greater than or equal to the ON_THRESHOLD, at step 826. If
the answer is yes, the TDSO remains in the OFF state, at step 828. Otherwise,
the TDSO transitions to the ON state, at step 832. In either case, the process
then proceeds to step 834.

20 If the current TDSO state is ON (determined back at step 824), a
determination is then made whether the 24-bit number is greater than or equal
to the OFF_THRESHOLD, at step 830. If the answer is yes, the TDSO remains
in the ON state, at step 832. Otherwise, the TDSO transitions to the OFF state, |
at step 828.

25 At step 834, the pseudo-random number generator is iterated once, as
shown in equation (1), to update the state of the generator for the next frame.

30 Data Block Header and Format

In accordance with an aspect of the invention, each test data block is
appropriately identified to enable concurrent testing of multiple traffic channels
and for frames with multiple data blocks per frame. In an embodiment, the



Identification is achieved via a header provided in each data block
supplied to the multiplex sublayer for each frame. FIG 9 is a d)&qHArINf
an enbodi rent of a test data bl ock 900, which includes a channel ID field
912, a PDU yoaua2isBock) sequence nunber field 914, 5 and acrasoiesda fiel d
916. Channel IDfield 912 identifies the particular traffic channel used to
send this data block. PDU sequence numbersfield 914 identifies the
sequence nunber of this data bl ock W|th|n the frame (e.g., within a
physical |ayer service_ data unjt For a FCH or DCCH carrying_one
data bl ock peidentifigaion isnchigves| ‘aauas erpsovigied inrpach gatablogcsuppliedre of
carrying mul tgnl me, this fieldis set to '0" for
the first dat{etl@b 3%3}1&%%%??9 fl"E‘JE"'E%”l for the second data block in
the SCH frane, andFK® 9is. a Téagradepf afi ethbodibfienti ofca tebé slata blocit 00N eehich

el ds and ¢ ik iRbaEnaRlS B A R AR et hocR bR ne Rufbe hef &1, 5

bl ock 900. 5Ta@phd akesti ditd Lfagone6( mﬁﬁﬁ@mrﬁéld@lzﬁhéﬂlﬁ!@és he priitikat fatfic

chennel 4558 b TS o SR o ma?%ﬁ;gaé%n%%ﬁnﬁﬁ&%@ﬁi@ffms

Dat aVari abl eTﬁﬁseﬂﬁEﬁ’c@hﬁﬁb@ﬁ@f &u&d%%cl@vﬁﬂﬁﬁ thd &aﬂ@f(é% al
Channel 1D field foor various traffic channel pes i nt e C na2 system
Table 5 20 deyenssrvicerdaia uni (BRANheForrCH aidcGH caryiog ogk per

2004 VO O 7525886, HG] HERPY 49899, And for an SCH capable of carrying multlple data
10 blocks per frame, this field is set to '0’ for the first data block in the SCH frame,

'1' for the second data block in the SCH frame, and so on. Test data field 916
includes the (defined or pseudo-random) test data generated as described
above.
Table 4 lists the fields and their lengths and definitions for an
15 embodiment of test data block 900.

Table 4
Field Length (bits) Definition
Channel ID 5 Channel ID of traffic channel used to
‘ carry the data block
PDU Sequence 3 Sequence number of the data block within
Number a physical layer SDU
Test Data Variable Test data bits

Table 5 shows a specific definition of the Channel ID field for various
traffic channel types in the cdma2000 system.

20 Table 5

Channel ID Traffic Channel
0 FCH
1 DCCH
2 SCHO
3 SCH1




22 Exanple of Test Data Generation For clarity, the test data generation is:
now descri bed for a specific exanple. In this exanple, the foll O‘MU@JI{leUU&
paranmeters are used: 5 The TDSO is configured to transmt primary tr

over the FOMOOL/Ftae8 base station and renpte term nal are cOrfGEUSIELNE96
support radio configuration 3, and the frane length is 172 bits. *

Mul tiplex option OxO1l is selected for thes#CH, and one data block is
passed to the nultiplex sublayer for each active (20 rnsec) frame. 10 The
average frame activity D and average burst |length B are based on the
probabilities p= 0.7 and q = 0.3. Thus, D=qg/(p+q)=0.3,B = 1/p_- 1.4,
ON_THRESHOL 11, 744,051, and OFF_ THRESHOLD =
ROUND ( 16, 7$:E fl'ﬁeszﬁatgjd‘_?en&lhune | east significant 32 bits of the
renote termnal ' s Fbtlarityote @miedamSgMRhonL@WOWsdwu@Iedt forox specifiz07 .

A first pseudqQ-rt t he transitions
bet ween ltohe Cﬁ%aﬁ ng&f}ggbb%n?ﬁge%%fg %&%P.&&P? raffic channel has
a current yal ue of 0x FOC. .. For ex D t to
transmt frane nurﬁé?%@?ﬂggg% ﬁg‘?ﬁ@%%ﬁﬁ%& ?’8 %—ﬁéﬁg the
remote termnal o T'Il@ebh@éfetalﬁwi)aﬁd lrén%‘f&@&nmﬁahatéweo

the | east significant bits, of  the, XOR.res qual to 0x107, V\/mchls
equal to the Ieastcmﬁpﬁ%ﬁta@mqgm‘&fmﬁ ék@?g’sterm nal's PLCM This

frame is thus tle pyif I@@ggﬁbhmo&r@@mcm fothe FEE L ardEné ldatd Bdcldat a
generation process Is tesynchronized p%lci; of, the res‘%nchrom zati on,

a second pseudo- raﬁtﬁ&ﬁd ke saemuldplexsablayer fapach aghive (Pese@ amat a f or t he
F-FCH is |n|t|al t

O(ABBQEFA 8 (2) per orm n&‘e a@g‘é(}h%hlg asn‘gle%t’eﬁ\# the v ueear&%m
tongenerate tthe v]?ﬂheep Bgaegsgr = Ghdnd3) = 0i eTth,@—tqlgéﬁ-pcB)euﬂérBaﬂ&bw (
nunber generat or r e )

After reinitializa Oﬁﬁnﬁ?@?§i§_ @ﬂyﬂoﬁgméggq ?’ind@éﬁ%&?ﬂ)—s‘i %d
generator is OGB?@FEWHRBQBK)ED)S*R@WU(MWVEQ-W)%@%I@LS state is
Ox76FC7C, and thﬁhﬁEaSt sigpific

24-
s T o At "Enedeaet siaptcantE bied of thE gt tebminali bubllt [PRE Gotde
the i rculgr buf f exfaskQPDENEECEUE & CKIEORY.

e A first pseudo-random number generator used to determine the
transitions between the ON/OFF states of the Markov chain for this
traffic channel has a current value of 0x682DFF0C.

For this example, the TDSO is about fto transmit frame number

20 OxABS9EFAD on the forward FCH (F-FCH) to the remote terminal. The frame
number is XORed with the value 0X2AAAAAAA, and the least significant 9 bits
of the XOR result is equal to 0x107, which is equal to the least significant 9 bits
of the remote terminal’s PLCM. This frame is thus the synchronization frame
for the F-FCH, and the test data generation process is resynchronized.

25 As part of the resynchronization, a second pseudo-random number
generator used to generate test data for the F-FCH is reinitialized by (1) seeding
it with the frame number OxAB89EFAD, (2) performing an XOR of the seed
with the value 0OxX2AAAAAAA to generate the value 0x01234507, and (3)
iterating the pseudo-random number generator four times, as described in the

30 above pseudo-code.

After reinitialization, the state of the second pseudo-random number
generator is 0x3B7E3E68, the most significant 24 bits of this state is 0x76FC7C,
and the least significant 6 bits of this 24-bit number is 0x3C. This 6-bit number,
0,, is later used to determine the offset for the circular buffer.



PCT/ US01/ 00896 23 nunber of iterations that will provide at |east 344 bits
included in two frames for radio configuration 3). The actual bUdefr kaﬁF
is thus B(n) = 45 (Le., 360 bits 45 bytes). The generation of th e,!g
data procegghpiassegol | ows. Prior to each 5 iteration, the rRUIVUSINVG089¢ ate of
t he second generator is obtained and the nost significant 24 bits are used
to forma 24-bit nunber. The foll ow ng sgguence of 24-bit nunbers are
generated by the second pseudo-random nuftber generator: 10 yn, (1) =

OX76FC7C  y"(2). .= Ypii ool WG fracieg 5) =
Ox FOEBEF y?‘,“{%}“z"@@%@ ﬂ‘a'i(%%pr: m%@ggag%#i%gnagaég;@% a.m?(‘n(é) =
OxCSBDB3 Vot kadlio COnBga2aidy ), Mhe achadbusBrBize iy thusiy) = 4bkieraPPits yn(13)

= OxOLA3DE eqﬁgn(l ) = OXADA7D yn(15) = OxF58934 15 Each 24-bit nunber
yn(k) is the#Pkyt8#led to a circular buffer for the F-FCH in little-endian

fashi on, as descri&p@gegg%n BRrthex@epldata phecdedssas folldws. Priamteeach
Ox76FC/7/C is stored a 1CFC/ . byt es

6, where the st and | east. si;anifi
of the nuBbeitenatioh, Hhe comeppstate @f&ﬂéﬁﬂﬁgﬁﬁeﬁ%ﬁfﬁﬁw%ﬁ%% P?éa%og) .
The circul ar buf.fer Pt 4Pt bet KBhd following Bedi@nce 20
t he next 5125"5’?‘5}@%" ?%%ﬂﬁtgg?g%}?f ntervglQ inci?utfgﬁ t he folol 0 gn% b tg%_
sequence: - 3 Githfuribertiré Gefdratet i tgsengng pse %W@@%@-‘ngﬁ e‘ﬁ%" 78 BE
AF ED C7 B3 BD CS BD 42 29 FE 5B DO 44 87 47 DE A3 01 7D 4A AD 34 89 F5 ->

The first pseudo-random nunber generator used to determine the 25 OV OFF
state is thep ypdategyerid a newy2d)bit 0x4vadBRBr havimglh vaPEReHE 0x478744

(4, 687, 6814[} 'S zg{er;eggéféjmsThe fi Qf&)pgemﬁ@ggdom gepeist ar ok878744

¥al
¥a(3) = 0x9D7F54 vn(8) = O0xC7EDAF ¥a(13) = 0x0lA3DE
Ya(4) = 0x1279A7 ¥a{9) = OxCSBDB3 ya(14) = OxAD4A7D
| ya(5) = OxFOESEF ¥a{10)= 0x29428D ya{15) = 0xF58934
15 Each 24-bit number y,(k) is then stored to a circular buffer for the F-FCH

in little-endian fashion, as described above. For example, the first 24-bit
number 0x76FC7C is stored as 0x7CFC76, where the most and least significant
bytes of the number y,(k) are swapped to generate the reshuffled number

y (k). The circular buffer used to generate the data blocks for the F-FCH for
20 the next 512 frames in the test interval includes the _following byte sequence:

{
— 7C FC 76 78 66 BA 54 7F 9D AT 79 12 EF ES8 F0 6B A4 4C 3D 78 BE AF ED

Cc7 B3 BD C5 8D 42 29 FE SB DO 44 87 47 DE A3 01 7D 4A AD 34 89 F5 —

The first psendo-random number generator used to determine the

25 ON/OFF state is then updated, and a new 24-bit number having a value c->f

OxA78744 (4,687,684) is generated. The first pseudo-random generato)r is

updated at the end of the first iteration of the loop and after the 24-bit number

is calculated, it is tested against the ON_THRESHOLD during the second

iteration around the loop. Since this value is less than the ON_THRESHOLD

30 value of 11,744,051, the TDSO transitions from the OFF state to the ON state,
and a data block is provided to the multiplex sublayer for the current frame.

To generate this data block for the first frame in the test interval, the

offset for the buffer pointer is computed as O, mod B(n) (i.e., 0x3C mod 45 = 60

mod 45 = 15). The buffer pointer (which is initialized to zero upon



updated at the end of the first iteration of the |oop and after the ﬁ Z
nunber is caI culated, it is tested against the ON-THRESHOLD duri nQ) t~w !

second round t he | oop. Since this value is |les ON
THRESHO_D % flg%gggof 11, 744,051, the TDSO transitions fro?ﬁéﬂgaégsﬁtate
to the ON state, and a data block is proyided to the nultiplex sublayer
for the current frame. To generate this déta bl ock for the first frane |n

B e chptatisoniOh 'R adPinded oy i bite SO giom SRAT %0 Bl The
initialized ti7izbite fomtie ﬂﬁtanleBQQétN@t Gdnh’éé?cﬁeﬁmlb 89399 ?&neved

reinitializatj PHK 4\8 Lhu ed bﬁngS byt er?é’g |t|02€é¥(1rom &7Cto NO.

The 171 bits i fogation igeatified gy Khes)
retrieved fraiRdiied et eﬁém’éélff f’ﬁ'{e e'iﬁéﬁirlg"&ﬁ@é bitd §in lovd HﬁﬁhIBlBEﬁ%iégﬂue%

i dentified by t he advanc remal ning three

ol nter
dat a bl ockdar with zarey Wﬁmbjml@mcﬁ)udﬂstbaf@ﬂm@bmmqjmt he fol | owi ng
byte sequence: 6B A4 4C 3D 78 BE AF ED C7 33 .BD C5 8D 42 29 FE 5B DO 44 87

47 000" Sinces i & Bbae sk St £ 28 5£Rb @V6P d2hgs s FHpo theed ighStgeh bi ts Of
the octet are replaced by '00000" corresponding to the channel Ig

ol | ows: 10 03 A4 HOCOBUPATHES Jp RS einteebeshen Byl hebrrs b 1 3@% a7
ol | ows:

' 000" For t heamevdplddeddby "G00B0" corbdpording to muértﬁamkamaf DOV 2hd ¢hePDU
107,486 is generated by the first pseudo-random number generator. Since

this val ue i sSequense ppmiver R 00K Ihedinal tept dakablodsts asdellows: in the ON state

and a new data block is generated for the nultiplex sublayer. 15 For the

second frage o3 auhe Bests eptagr ¥Rlcy shepsecend2pseudoss aodaM7 NYNIRE
generator is iterated, and a 24-bit nunber having a vaI ue of OxQ2F3FD i{s

sener i . The, S bef RUTHRE TR0 Wnd ARk 55 s R 7
mod 45 = 16)is gemerdtad foyr thedinst psem(ddqrmdommumbeirtgengrmoe &Mheﬂhs&alum
s thus acvanisauce e SN REERA I8 B Griaint i el slimdvha 184 e ?85)
the data bl ockloakés géresateldfomdse l\‘mﬂﬁpﬁi s’ablatyér fromthe circul ar buf fer,
otari g g (he ney biTSr Toeation et ine e PLig i thp fata
sequence: 25 Afriber fénédtdrishiterbied ahéR %ﬂﬁu&%e}%ﬁ valuddf (39288F 05 8D
000 is generated. The 6-bit number O, for the buffer offset has a value of 0x3D. The
buffer offset is then computed as O, mod B(n) (i.e., 0x3D mod 15 = 61 mod 45 =
16). The buffer pointer (which was pointing one byte location over from the
20 last retrieved byte value of 0x47 for the last data block) is thus advanced by 16
byte positions from 0xDE to O0x6F. The 171 bits for the data block are then
formed with 21 bytes from the circular buffer, starting at the new buffer
location. The remaining three bits in the data block are filled with zeros. The
data block includes the following byte sequence:

25 7F 9D A7 79 12 EF EB FO 6B A4 4C 3D 78 BE AF ED C7 B3 BD C5 8D '000'

After replacing the first 5 bits with '00000' corresponding to the data
block header for the F-FCH, the data block provided to the multiplex sublayer
is as follows:

07 9D A7 79 12 EF EB FO 6B A4 4C 3D 78 BE AF ED C7 B3 BD C5 8D '000°

30 The buffer pointer now points to the next byte position (0x42) for the next
frame.



After.replacing the first 5 bits with '00000 correspondl ng to the data

bl ock header for the F-FCH, the data block provided to the nultipl®&k JUL 2004
sublayer is as follows: 07 9D A7 79 12 EF E8 FO 6B A4 4C Z,% é_%PBE ?Ag ED C7
B3 BD CS 8DYO#A2%% 30 The buffer pointer now points to the AERPVHS
position (0x42) for the next frame. 0 9 JUL 2004 WO 01/52568

PCT/ US01/ 00896 25 TDSO Frame Transni ssi on2and Receptlon To test a
particular traffic channel, the data bl ock(s) for each "active" frame are
gener at ed based on a defi ned data pattern or a pseudo-random 5 nunber

gener at or, @F}%gﬁgﬂgﬁms Wahd RReGHiidH N source and receiving device
are synchroni zed so a € recel vi ng Ice is able to groperly generate
the transmitted frhodgest apantiaar tr alfﬁéc chaenele the dateeblogk(s) Her ec@hrp@th th
the locally g a k f

appropri at el y%g%«{f %leef Sé%&{ﬁes r?gg&gtg %aﬂ e f)lg&t ?% B? r(lir?e

used to 105sendunibee genemtdd, asldeamibd®@above The aahsmmﬂmgmmﬂe md l'eoemhg
frame. The TDSO. is ablect}g n&arﬁﬁiéﬁlﬁﬁ ﬁeceiv.eda L ocal |

frames, count 9EREe AT &G TECY G é{f%@{ﬁe% qDBlPB?rﬁata
bl ock err 0][ rgh};@ex&?&%e ﬁ:ﬁﬂsmitlt@clmfrﬂhléﬁf stiéti EtlhéFERé  redeivedoffanied oiaye d
nmeasures of performnc ting t inclu roc ryormed at
the transm ttF‘P@Pa@ mie[‘@elpﬁfﬁg%fﬁff‘?%; '31505#6385&%
perforned at Lﬁg PiERkM REntERY fbelﬂcﬁca[teq@)ueepa&faﬂmfﬁafffc de}meurl@earfbt
frame processi I'ncl udes Generating one or nore data bI ocks ﬁ}rg eag

active frdfe. Sﬂghﬂ}ﬂdﬂtﬁé’lqmﬁém@éﬂta&é%kmeWﬁ% ¢ ETAMS {
subl ayer for mF@ et %p@f@ Hrecetvadl £ gEH@ra@QPﬁ@B{ésaE&:PcQH@Eﬁro?s For

a test of the t hat operates on nsec frames, th
provi des one dateanbnecthe fodt errer matet (BEHRN Pmﬁmmtafbimbmraratq (IER)F and

I f F
l)Ptt?L\e/aZSI gﬂv—\ﬁfﬁ é%%? oVi des ﬁ@ﬁgﬁ.{?&:ﬂ'{ E&éa%l;fé}%ﬁreﬂﬁkw t1 plex glrjb?a;/:ft
for each active fll'hﬂeteshngrbbmb mhxdﬁsspmceHﬁngsp@rfomeémtnﬁECgransmgtJQgNB
bonmect g 1oy SPREEOR] n3hsfit & ALPRAId dnd AbEELARY ﬂe@f’o%he%jyt S rbifving

device to receive a test frame.

The transmit frame processing includes:

» Generating one or more data blocks for each active frame.

e Supplying the generated data block(s) to the multiplex sublayer for
20 transmissiorn.

¢ Incrementing the appropriate counters.

For a test of the FCH or DCCH that operates on 20 msec frames, the
TDSO provides one data block to the multiplex sublayer for each active frame
interval in which the TDSO state for the traffic channel is ON. For a test of the
25 SCH, the TDSO provides N data blocks to the multiplex sublayer for each
" active frame interval (20 msec, 40 msec, or 80 msec), where N is the maximum
number of data blocks in a physical layer SDU for the connected service option.
Each data block may be generated as described above, and includes the header
and test data.
30 The receive frame processing includes:

» Generating one or more data blocks for each active frame.

» Receiving data block(s) from the multiplex sublayer.

o Comparing the rates and contents of the received and generated data
block(s). '



Each data bl ock may be generated as descri bed above, and includes the
header and test data. 30 The receive frane -processing includes:

Generating one or nore data bl ocks for each active frane. Recei \H%U‘d%@{"a
bl ock(s) fredaisesesul tipl ex sublayer. Conparing the rates RIRIUSONGOEIAE S Of
the received and generated data block(s). WD 01/5268 0 9 JUL 2004

PCT/ US01/ 00896 26 I ncrenenting the approgriate counters. At the receiving
device, the nultiplex sublayer categorizes each received data block (e.g.,
as either test dathoremehtingtheappidpeiate eomntefdhe nmul tiplex sublayer then
supplies the data block type and received test data bits, if any, to 5 the
TDSO. Vari ous counpgtle mnbﬂ%mwn‘ea&meﬂu&i pledsublagascaté o:ilassea&[ m:ehmﬂ

recei vi ng device port Q. For,each tra fIC C
set of count A ﬁr’(é’s‘fibé §rafh EXNAE desidata orchlankhand; tlﬁﬁnéﬂ}?c ?ec"r ack
of the nunbegumﬁgéf&{&lss el @hd A BIBEE Hpaiill derefvdal @gﬂ%ﬁwsmahyed) to

the 10 receivin evi ce the receiving ‘devi ce, another set of counters
may be mabnt thenB@SPo keep track of the nunber of franes, data bl ocks, and

data bits recei veqrai.irqgl dﬂ%ltt %??yrts’é |nqgi€mgaeat %eugmm f s R BN

errors, block errors, SO on ese counteéer values may
be stored in aedemhhgrdevi’date suppbﬁaTDS@ tRopieach maffierchanmehtacbe tastest, atset 0f om

Lime. The couRteri i Baeriabed o0 KahR-E RS Jo kB aCh Bk 0,

and/ or BER, apghntbhdreof ﬁm\est(of:sza.ﬁmis apdshandidataddotksatmnamtitted ttp, the
.test results

b t | th, d s nd tistical
" or mat 1 o maGASBEnBdRTice AF G CREE RO BVE: ATARIC 35t B waE P,
via one or NDigaifBHRE@ES kedp HAK ofDieniGabet of ftignds) daesblotkscmdriata bits

aspect of the inv the test data ser TDS serw ce
that may be néWY%{ %B%ﬂ'@ TyRiRg SQWR eﬁe gg’a‘?flofg ?/lb‘E:1
configuration aﬁﬂ%f‘&%ﬁ AhHeB dit. OPRéEércﬁﬁnfﬁfﬂaﬂ'&éb Py ébe?s%ﬂédﬁhla(bﬂfﬁr

system and use?.lffegrls %trpf:r ??Q&Sﬁzm(ed' s%ﬁargtevf(r)cla&eth%acliallta be e%,t &nd is used to

15 store various counters over a period of time. The counter values may thereafter
be used to determine the FER, PER, and/or BER, and other statistics such as the
average frame activity, average burst length, and so on. The test results and
statistical information may be reported from the remote terminal to the base
station via one or more messages ' '

20
Test Data Service Optio

In accordance with an aspect of the invention, the test data service
option (TDSO) is a service that may be negotiated and connected using the
available service configuration and negotiation procedures defined by a

25 particular CDMA system and used for other services (e.g., a voice call, a data
call). The remote terminal may be able to propose and/or accept a service
configuration having attributes that are consistent with valid attributes for that
configuration. The remote terminal may also be able to indicate the preferred
radio configurations for the forward and reverse links.

30 In an embodiment, the remote terminal is able to propose or invoke
service-option-specific functions for a TDSO call by sending a message (e.g., a
Service Option Control Message in the cdma2000 system) to the base station. This
message may be sent such that an acknowledgement is requested or required
from the base station. Via the message, the remote terminal may propose

35 values for various test parameters to be used during the test period.



call). The renpote term nal may be able to propose and/or accept a service
configuration having attributes that are consistent with valid attrﬂi bﬁ} o
for that configuration. The renote term nal nmay al so be able to in ica{t '
t he prefer r‘é‘ﬁ‘"/gbs&?o configurations for the forward and rePETSB01/G0RYs. 30
In an enbodi nent, the renote termnal is able to propose or invoke

servi ce-option-specific functions for a TEBO call by sending a nessage
(e.g., a Service Option Control Message in the cdma2000 systen) to the
base station. Thi sTherbasegbatiery reeeivesthe messagaandnmaykanrept dgaejeat the

request ed or &qwr (@ S |.on.. . Via.the e, e.r te
te(r:]m' nal may 1E)r opgstg%géﬁv%bh£§°¥§rf%\?g&)?%édggiieéssfﬁfgﬁsangf @igﬂ? (gie@s H%Egg
during the tesmgtetemminal's diskttive SRdwithin AbbpRbESrangss fIvEhé BARMation, thee
base station feceives the nessa and accept or reject the, renote
terminal's pr%%?éﬁh?%ﬁaypﬁ'é%gﬁ?ec?g?Eﬁ%tg%c.celf’ the remgte fe 5 propegal.

renote terBi NPhisYifliciO Maseb@sent b Y fenicie Windidl Pvia @8 0N méd3s @&@%ba

station, the basecft atign VA ssuﬂg directive that accepts th% renot e
termnal's profBaCp grr Wfé-‘@flx éﬁ%mcw@eth@ saBe; Fdues 26 Paopesest byl
via a responsglquﬁﬁﬁggerhgng}’foraﬂ,_e%ﬁgi_,‘ggegggion Control Message) that

I ncl udes the sane val ues, as proposed by the renpte termnal, for the

various fields. A fbematively, it thefremiote teaminal preppsesa pastioples test setfingmiot ul ar
t est tti { [ .
est_setting HelporftPRY &P tﬂle?ﬁgﬁé’trlr)%gé?nc il lifie BASE BB Ay bR Rase

station may I Ive ude al'ternative values

(i.e., coufit edirpetinm thatsnaydnrheler altarnative rvalued (ie.,proumterpropuisalsy to Fhe s
directive may £ r rm.nal;.via a response nessage that
i ncl udes t he Ibérﬁg%%gtgﬁfg#&gﬁmlpg’g?%gaﬁegl c@“‘s gﬁ%’ﬁ%ﬁ élbayaﬁﬁl Sﬁ%tcté’pé'ﬁcfgﬂ‘i?t? he
bgs e stati on, temminalotiataaesporseanesbaga thetincloded the proplosed nalues ipfiay fields or
atcepted by the base station r exanple .if the- renpte 15 term nal,, .
requests a pa‘?“fﬂm a%%ﬁ%@?‘?ffgg #F‘%Ifﬁsﬁrsgrﬂm QPHFP "BPEPoRed yalugsgn the

s ugpor ted by hﬁéldsbm euppatnt%@ or aft tédbbe tl?é B&se;snatﬁafyf Fesd@tfsle W H{bbﬁm/cﬁéue
i ndi cating_t he nmaxijum nunber of franes. for .the pu suppor y the
base. st AP onterial Tqussh PatoHAEREmbEE Of OB bufirs Tibes M thatuh nog
abl e to accepiuppdrtéddy BEDbEsd Sfabiohakthé bREOBAIRIN midy Fedpbhbe With ArwaQsal
and provide a|tgrnati eﬁgval ues for test parapeters. ~Upoh receiVving:the

response ness aggyEnfumberpf frames ebuffes syppartedBy Hhedase t ne

count er - pr opog@fioMal ues or sel ect new val ues that

Thus, via messaging and negotiation, the base station is able to accept -
20 the remote terminal’s proposal, or reject the proposal and provide alternative
values for test parameters.

Upon receiving the response message from the base station, the remote
terminal may accept the counter-proposed values or select new values that
conform to the counter-proposed values. The remote terminal may then send

25 to the base station another message proposing these new values.

Table 6 lists the valid service configuration for TDSO for a specific

implementation in the cdma2000 system
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conformto the counter-proposed values. The renote term nal may then se ﬂ
25 to the base station another nessage proposing these new val ues.[]g'dﬁlﬁb
lists the v‘@hi 9 sg{vi ce configuration for TDSO for a specific

i mpl ement atY 8AYP % he cdma2000 system 09 JUL 2004 WO 01/ 5REEAIS01/00896

PCT/ US01/ 00896 28 Table 6 Service Configuration AttributeValid Sel ection
Forward Mul tiplex OptionOx01l or 0x02 Reve?&e Multipl ex Opti onOx01l or 0x02
For the FCH - Rates 1,1/2,1/4, and 1/8 en

For the DCCH Qnd 1/ 8 not enabl ed For' the

- Rate 1 enabled, Rates 1/2,1

| ed Forward Transm ssion Rates
a’faﬁe

FCH, Rates 1[T7 zséﬁH,.g:e : . REVETSE 1T ansingd Rates—For—the
DCCH, Rate 1}enabl ed, ate%h??gl?% E atﬁd 1{ 8 not enyéplgg;.ey%grg\f/{vard Traffjc
TypePrimary or Se%ﬁml&@@ﬁbﬁentlcﬂ_to the BRoMesokgReverse Iraffic
Type Traffic|{Iype Forward FCH Radio ConfigurationRC 1.2.3. 4. .5 6. 7, B,
or 9 Reverse|FCH RBeversCMidlbiploxd®ptioRC 1, P, 3, 4, 50x@koH60@2r ward DCCH
Radi o Configu.pau_g.n.Rg_gJ' - 5 6. 7.8 or 9 Relierse DCCH Radio CaonfiauratiohRC
3, 4, 5, or j‘: Forward SCH Radi o Confi gur at | BeribeF Gtz Rates b 1/8,1/6% mader ke
SCH Radi o ConpfigurationRC 3, 4, 5, or 6 Fof Frame Size20 ns, 40} ns,
or 80 ns Revérse BSwardTRanSinisidh Retes40 Nk, or nms 0x921, 0x911, 0x9p9,
0x905, 0x821| Forward Suppl enental Channel PE8dthe DXEHD; RAteO3enabled, Rates
1/2,1/4, and 1/8 not enabled
For the FCH, Rates 1,1/2,1/4, and
1/8 enabled.
Reverse Transmission Rates
For the DCCH, Rate 1 enabled, Rates ;
1/2,1/4, and 1/8 not enabled. '
Forward Traffic Type Primary or Secondary
Should be Identical to the Forward
Reverse Traffic Type
Traffic Type
Forward FCH Radio Configuration RC1,2,3,4,56,7,8 019
Reverse FCH Radio Configuration RC1,2,3,4,5,0r6
Forward DCCH Radio Configuration RC3,4,5,6,7,8,0r9
Reverse DCCH Radio Configuration RC3,4,5,0r6
Forward SCH Radio Configuration RC3,4,5,6,7,8,0r9
Reverse SCH Radio Configuration RC3,4,5,0r6
Forward SCH Frame Size 20 ms, 40 ms, or 80 ms {
Reverse SCH Frame Size 20 ms, 40 ms, or 80 ms
0x921, 0x911, 0x909, 0x905, 0x821,
Forward Supplemental Channel 0x811, 0x809, 0x03
Multiplex Option 0x922, 0x912, 0x90a, 0x906, 0x822,
0x812, 0x80a, 0x04, 0xf20
0x921, 0x911, 0x909, 0x905, 0x821,
Reverse Supplemental Channel 0x811, 0x809, 0x03
Multiplex Option 0x922, 0x912, 0x90a, 0x906, 0x822,
0x812, 0x80a, 0x04, 0xf20




Mul tiplex Option0Ox922, 0x912, 0x90a, 0x906, 0x822, 0x812, Ox8Ca, 0x04,

Oxf 20 0x921, 0x911, 0x909, 0x905, 0x821, Reverse Suppl emental Chanfd Ll
0x809, 0x03 Multiplex Option0x922, 0x912, Ox90a, 0x906, 0x822, 0x812,
Ox80a, Ox04WOBKS38E0 9 JUL 2004 WD 01/ 52568 PCT/ USOL/ 0896 PEI/USALMES ed
above, a nunber of traffic channels, may be concurrently tested on each of
the forward and reverse |links. For each teaffic channel to be tested, the
test parameters for the channel may be negotiated via the signaling and
negoti ati on descri%M?&ﬁ%@vqnwmberaﬁfftr&ﬁ@ﬁbml&w%mrmusrenslpégstgd t he

5 forward an ' I.n '
Fespect ve sl e Pl Bk ind el BRE Hhie YR RRARYAHC ABRERL R iRldd,

el ements in tWe lesbpararaetesyh fomther dravmel may be megotiatedbeiai thyel sigrealiveatgt
vari ous neans L eudo- random,nunber generators may bpe

i npl ement ed wn?{&%agﬁéﬁgrgée&bfgf ?bvé?ee, q‘gf’ls’a&i‘%‘occﬁmrﬁ PbYafRE? EEP?S ?%rtp‘ﬁ

har dwar e i bpl ferwraret and, reveess dinksnohay benfested gedepaidently basid @ eheir and
ot her processj (gzgjts n%aﬁ/ be inmplenmented within one or nore application
specific int e{#ﬁf SN 8t pag rVad¥St tal signal processors (DSPs),
programmabl e | ogi cIrdBYGSe2A( BBDahd £0fher dlelrRings imithé Qrasé @Ritic hRAStemote

m cr oprocessors, .other el ectronic uahits designed to performthe 15

functions de_s’EﬂrFB%%l Ray rsimp .néergs : Y ¥arigns M Sof .OfF@@D%Plﬁpﬂﬁ/\Hﬁ'eéldo'
-i npl ement at i fhd oSSBT QRASHAS HEY be iﬁ?ﬁeg{i@nteﬂ itk AR 6 are b bR B &S

(e.g., procedures, functions,_and so on) performthe functions
descr i bed 1fer eambinagiondheresf e For a bapdwaresmpiamentatinnpseudperandomy numhey be

i mpl enent ed W dibbrS@d WVoNErd | @ssﬁ%umg‘ﬂﬁ ' %9% by

a processor \(A% g., contro ﬁgﬁﬁg%@&% Cl rcu%&a!?lggit? er sﬁ%‘g% e

test data forond@rumere iapplication|spenific buegiatpd ariemiisd(AGIs), odigital sigmal

buffers, whic (/[59:13 ] ?fMi h . SOMe

ot her menory Prec ﬁso gg . ﬁ,gﬁ%{:%rerﬂﬁ%@gulg -raﬁgg%‘bﬂn(g%gsﬁ’ 5%‘&%@% of gﬁﬁ%oy be

operated to germdrellerst sHtrapabeessors, 28hethelettrafid unith desigreda pérdforntthei s

needed, wykho | t . 1 t . i uffers. In that case,

t he stat eégof ea}éégg o-ranf%%mhg%&&&%é%%%geogre appropriately

mai nt ai ned and updBoed softwalemtimpiergatationothess erabéssing units may be
implemented with modules (e.g., procedures, functions, and so on)that

perform the functions described herein. For example, the pseudo-random
number generators may be implemented with software code stored in a
20 memory unit and executed by a processor (e.g., controller 220 or 270).

The circular buffers for the test data for the traffic channels may be
implemented with one or more buffers, which may be implemented using
RAM, DRAM, Flash memory, or some other memory technology. Also, the
pseudo-random number generators may be operated to generate test data for

25 the traffic channels as the data is needed, without having to store the test data
in buffers. In that case, the states of the pseudo-random number generators are
appropriately maintained and updated such that the generators are able to
generate the proper sequence of test data for each active frame.

Although various aspects, embodiments, and features of the test data

30 generation and traffic channel testing of the invention have been described for
the cdma2000 system, these techniques may be advantageouslj applied for the
other wireless communication systems and other CDMA systems (e.g., the W-
CDMA system).

A specific implementation of various aspects of the invention for a

35 ¢dma2000 system is described in the following Exhibit A.



generate the proper sequence of test data for each active frane. AI&ﬂgugh :
various aspects, enbodinents, and features of the test data 30 gen i3y
and traffic channel testing of the invention have been described for the
cdma2000 syWOd5236Bese t echni ques may be advant ageously appPCEUSHHISMhe

ot her wireless comuni cation systens and other CDVA systens (e.g., the W
CDVA systen). A specific inplenentation of3gvari ous aspects of the invention
for a 35 cdnma2000 systemis described in the followi ng Exhibit A 09 JUL
2004 WO 01/52568 PCT/ US01/ 00896 30 ?Z(H]‘BLIT Test Data Service

Option (TDSO for cdnma2000 5 Sprea pectrum Systens PN-4877 Bal |l ot

Ver si on Novenber 13, 2000 10 Contents FOREWORD

................................................................ 35 NOTES
e ARAS
S Test Data Service Option (TDSO) for cdma2000
................................................................ 37 1
ceneral 5 Spread Spectrum Systems

SRS asn;;.-;; .......................................................
T
Lenotaton - patiotversion -

............. November.13,2000. . . . .. ................ ... 40 2
Test Data Service Option

Copyright © 2000 TIA.



2.6 Primary traffic
................................................................... 039 JuL 2o0s

........... oy e ..., 44 2.6.1 Seconda
traffik WO 01/52368 PCTUS01/00896 ry

.5




--------------------- Random with a specified frame activity 3 1) JRIEIRRIENCNNENC I SSCIC IS . s L
................... T { 3. 7.2 Pseudo-random nunber generatio
..., 78 33EMeSSIpeFOMIA AL hZALE DN oot o
.......... SaﬂlSEE:QIECHIE
................ LT AR T gy 3 T2 2 N E T poduGom 91
..................... 3.8.1.1 Congol... R— — ) PR

w107

....................... _, 6 6- 93&2@@4%9145%68 .
L8 v eeeeeserasassssnanesonsssssm e sssaans s rersres s 109 {

ERTTRIRIey .o ArspECr et rame-activity-and-bi¥st
. w111

s
116

........................................ Figures. ... 91 retrieval 3-8.1.2
Count er

.................. Figure 1, Synchronized operation of pseuda-random number generated buffers 79. ..
.................................. 97 3,8.1.3 Counter E~Whses on the

f andi cat ed channelRgure 2. Reshuffling of ¥, (k) to generate -5 (k) 85

e e e e 99 3=8.1.4 |
Recei ve EXpect ed (igmetleTwdRess2aie® chain representing ON/OFF transitions for TDSO 88
......................................................................... 10
2 10 3.8.1.5 TrandhfriellothutlluruingEa30ptrgransitions for a D frame activity
...................... and B average."On". periad.in units of frames.. 89, . .
........ 105 3.8.1.6 5 ns Frane Transm tted Counters Response
.................. Figure 5, Mobile station origination example with transmissionon . 107 3.8.1.7
5 ns Frane Recei ved CODTHACH/SRENEAIt 1 OF 2).....oo..cermeeemusecemmsersssssssimsstssssemseseermsssssssessessesereasessens 117
.................................................................. 108
......... 30 | Figures. Mobile station origination example with tansmissionon . . . 109 3. 8.2

R 1 o 1 - S
........... 115 ANNEX A TDSO Cal |l Fl gw FAAMpj es (for a vskm opcxagag in
MC-41 mddy ...... Table 1. Symmary of test data service.option adidion ... ANNEX..B.. TDSQDaer a......Q1.....40

El pl es

e i ... ..............119 ANNEX C Using the TDSO
... ... ..............137 20 ADD= D Calculating 2 and



Figure 1. Synchroni zed operation of pseudo-random nunber generated buffers

............................... 79 Figure 2. Reshuffling of ya (k)gtjg; 200
enerate
e Y Whovsas PCT/USOL/08%6 g5
25 Figure 3. Two-state Markov chain representing OV OFF transitions for
TDSO . .......... N LY 88 Fi3_§ure 4. Flowchart illustrating
s or £ amaa ! s Ihip opud e oo b1 2 VST 208 A P 0% "
.......... Tb'].3Mll1til :
89 Figure 5. Nbbile Statlon of G MRt  on axampT & Wt H t T AnSHSaT o un-—43
DCCH FCH/ SCH ( par t Tableof Prgary traffic types supplied by the TDSO to the multiplex sublayer 4
.................. Table 51 BrimagQraffic framety@s suilied byahesduitipie©ye06 TPSOAL.1.QN... £X.ANM45€
wth transrg' ssion on DCCH FCH SCH (part 2 of 2
P T T '.ra.'b.lc.ﬁ. .Se.c?n.d?r.y F@qwsppph?d.by :rp.sc.) !'o.tl?e.n.lu]’ﬁpl.ex. s.u.bl'g'Y.el':"'."’."'.‘".'".'".‘":"2"2":'4.'6. ..
Change """""" Table"T].‘%gconclagF %cgame?sa}:%&a?gy%ullu% xscugfayergct{gd test par arreg_irgs
Tables 35 Table 1. Suf8y-—of-—test-dat-aser\vi-6e—opti-anRot-at-h@Rmmimmmimn 48
.................. PP 0
0 9 JUL 2004 WD OTPEFS¥EE et o disibuss forfesidpa sepvicg ppioR ot-gwopt-tom--31
support for FCH or rfgidddcrRM_REQ_BLOB format S
TabIe3l\/Lﬂ0t|pIexmme|10|s ...... a:bbea.nSCHs.s
_4....43 Table 4 PebleridBycofipgafsi FREFEERED RATBIGeldd. by- t-h6- FDSO-1.0--t-RGwnrST
mul tiplex sublayer ... e o0 N repeig el fae < e e 44 Table 5. Primary
traffic frame t ypegabéel}%ﬁ(foglag %%Wm&qﬂb'exniayermto.:I.-DSO... ............................. 57
----- S +.eeo .- o - Table 13- Transmit frame cSimters of @PhR1iGePRGARdATY traffic frames g,
supplied by TDSO to the multiplex sublayer
.................. Table. 14. Transmitted. fradhGcondi@bnahe Supph@eaa dadnyel £.L.af f.1.C. LLanes....60
supplied bly mul tiplex sublayer to the =~ TDSO - : _
. S Table 15 Receive frame counters maintained for the FCH/DOCH .pprsipmgpmpesrerpes 60,
.................. o en ... ... ......48 Table 8
Valid service configursti ohe s PRliFt Yo Shovjemetal Ghadel osrvi-ceupt o 6
------------------- Table 17- Receive PDU counters maintaméd for tib Bufplesbentit Chdafti. BL B .. f.or mit
e ............Table18 FeatnebOuBermlue stieeSCRME..REQBLOB. ..o 62
F O B . L o e e e
.................. Table 19 Framggounter,ypiug stprage for Supplemental Ghansels ... PREFERRED-RATE-63
field 20 Table 20 Counters for fundicated transmitted frames M
Table 12 Encodi ng @fbleld1eCoohdRe thi sabplce Ml Ghansmitted Fames......... ..o esoresememomssssssosesrs 72
T e e
............ 57 Talbibie 22 ountermpdates fof recaived fadigateddfragiesovhes MexPDUNdi cat ed channel
...................... TYPE 1 SHISEH veivnivoito it toitoititestosios ottt osfostastostosiosioieeionion i O 0 201 €. 1473
Transmtted frame counters on the Suppl emental Channel
.................. Table 23 Counter updates for, received fundicated framesGihen MBXPDHD| € 15 Recei ve
frame courgsers nai nt ai mgeafsadedl ne. ECH, DCCH 74
.................................................... 60 Tabl e 16 Receive
frame counters on Tibie 8upphtenpdatsfor KT mogted on Supplemental Channels ........uwcmesreissucessssssrenses 75
..................................... ... 61 Table 17
Recei ve PDU count eF&lafg; Sonmsspdates {9y reqeiyed famen an Spaplsmental Edvatckiet-s-
.................. Table 26 Citcular buffer Sizes neddod to <Gl e kg Erape counter - val ue
st or age gee
e BRI et oo e e e 8.
R 7 ST e DX 18 le 19 Frggﬁ count er-val ye st.orage for
Suppl enenta Chann'é‘?béezs ..... Merm ...... genmgmm@"pﬁmm ................ 63
20 Table 20 Counters f &Il HBITRBS e -t-F-QRASHI-t-t-Eamf ARG e o83
............................................................ 71



25 Table 21 Counters for supplenental transmtted franes ‘

.................................................................. 0.9 JU22004

Tabl e 22 %ﬁﬁ{zs&pdat es for received fundicated franes MQ&%&?MType 1
i s used

i 38 00073 Table 23 Counter
updates for receivggl fouads Bl AURS bR MR pkRia? 1S used
..................... Channel data flames ... Bofpre g pyfgr-@ - Qotmt -er- 54
updates for PDUs .r.ecgiyed. on Suppl.e nj %ll %ﬁn g*fk%
Tab?eﬁ%medm%rgep ng e Cempt chp Pe !gorégﬁznter updat es for
recei ved franes on Suppielent-at-Channel g 86
...................... g geca--....16 Table 26 Crcular buffer sizes
needed to 5gener at F 0PIk TP rrrat -t A ——— 56
""""""""" ‘Table 31 CHANNEL:_ID FCOAES .outulelen s e el tnafendenenfoe S revedendenti i bebenbaobreisedssdnedriadnniesi O 0
................................ B e 857507 Fabl e

27 Circul ar buf f errasé ResTInRBEJEYPEQodgener.at.e..r.ever.se..Suppl.enent.al...Channst
data franes

e e Table 33, Service Option Control Message type-Specific fields.........ouwmripiensispensinseners 92
........................................ 83 WO 01/52568 0 9 Jul 2004

PCT/ USO / 00896 34 Tl 4CONTRGL COPE podtiyf-f-ersizesneeded-toyenerate fortar d
Suppl emenj@l - Channigl, dabarf [BRREE cotes 6
------------------ Table 36 FRAME_ACTIVITY codes....84..Jahl.€..29. Procedure. for......96
generating the default circular buffers for RC>2 channels i
e Table 37 CHANNEL._DIRECTION COGES cvcvvissmsgorsospomtenpespopespesspsapigongespossogesposngreggongees e w96
............................................................ 86 5 Tabl e 30
Dat a bl ock for mat Table 383 FRAME_SOURCE codes......c.cvammmmmannsncanmiraens 96
.................. NS Odes'..:..:-.:--:.-:»-: e '..'...'...'...'...'.--'...'...'...'..-'---'-97'
.................. Table 39 TEST_OPTIONS codes 45t ¥ ab1 & 3T CGHARNEL "1 " Ty pe "codes
--------- 15. ... .. .Table 40 Type-specific fields.in a Service Option Control Messageused.for. . . . .. .. ..... ...
""""""""""" cbun%s]"reuilwa.mﬁhe%{gdeﬂREC TYPE COAES ..riesmsrresn T
------------------ Table 41 VECT .COUNTER b @odds¥oSemmparet. Opt.i.on...Cont.r.ol...Messagess

type-specific fields , : .
Tabled2 Type-specific fields in a Service Option Control Message used fon?  Tapl e 34

CONTROL CODE codes counter retrieval from the mobile station for SCHS .......msmmmesren: 98
.......20... ... Table43 VECYLOLNTERHPEORGIOMICHA . SOURCE-GOHES w8
o ............ .  Tblea4 Type-specig ficldeipg Jenice OpeR(ERRIMITY codes 0
...................... correspongdipg to FER Counters Response 00 FCH/DOCH, v roeeesrspmpssssapsnsessensussmsons s 100
....................... 96 Tabhl e 37 CHANNEL DI&EC;L' 10N odes {
.................. Table 45 Type-specific fields in a Service Oprion Control Message ~
............... 96 TaldogesBRdiRRAREBOERGE Cdwters Response on FCH/DCCH 102
........2 .  Tableds Typogecificfpifuin a¥rviqeOpignSophilesdites @00 0
....................... comresponding to Transmitted Counters Response on FCH/DCCH...... 105

...................... FGI.I,DC N T T T T T S TR S 108

.......... 30. . ... .. Table48. Type-specific.fields in a Service.Option Coptrol Message . . . . . .. .. ... .98

Tabl e42 Type-specific m%ﬁS%mmva% Message used for

counter retrieval from ile station for SCHs

.................................................................. 938 %88




Tabl e .44 Type-specific fields in a Service Option Control Message
correspondi ng to FER Count ers Response on FCH DCCl L 09 JuL 20m
........... : .. 100 TablgrdBso 100896

Type- speci fi"‘(fzo?lffsezfﬁs in a Service Option Control Message corresponding to
Recei ve Expected Counters Response on FCH

.............................. 102 25 Tabl*¢ 46 Type-specific fields in a
Servi ce Option Con ol\ﬁﬁﬁig-ﬁi GREL &5 RN, Fansyltted Counters
Response on FCH (PFJS ..... .- N lﬁ§ ..... dB "tcgm;l; ﬁ ng ..... 105 Tabl e 47
Type-specific fields ifPreradngolER Eppegiesesdior StHRessage-correspondimgito 5

ms Frame Transmi tted Coupters Response, on FOH DOCH e

Type-specifgc fields in a Service Option Control Message corresponding to
5 ns Frane Recei ved Counters Response on FCEVDCCH

........................ FOREWORD

... 109
35 0 9 JUL 2om0mm@§&ﬁ0é@l%Uﬂmréa§ﬁP%8f§5@é?@Q%PW%qa&é‘W “Servi ce
Opt i on Conjg ol THEGSRSertqs bESRRAM Mo HE: BHBWRY Bé@iohs? esponse on SCH(s)
.......... Mg‘ 11 Table 51
Type-specific figl Qg1 BB héitdSs APhdifbns GRA M doblReRAage corresponding to
Transmitted Counters response on SCH(S)
T e . .Chapter.2 outlines. the requirements of .the. TDSQ. ahd ProbidésGRIEMYBIRIBescriphip® of the
docunent specifies .ﬁ{sgcedures for the Test Data Service Option (TDSO .- The
TDSO is used to allow verification of the physical |ayer performance frame
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conduct i ng a TDSO tagsgts{.mwlsttheusgofgae trans%itt cdrt)mtets the récéive con[ter t%(déé J an
20 PER. for the Forward and Reverse Traffic Channels.

e Annex D is an informative section that presents the equations for calculating transition
probabilities p and q based on average frame activity (D) and average burst length (B).

NOTES

25 e “Base station” refers to the functions performed on the landline side, which are typically distributed
among a cell, a sectar of a cell, and a mobile switching center. ©

s The following verbal forms: “Shall” and “shall not” identify requirements to be followed strictly to
conform to the standard and from which no deviation is permitted. “Should” and “should not”
indicate that one of several possibilities is recommended as particularly suitable, without mentioning

30 or excluding others; that a certein course of action is preferred but not necessarily required; or that
(in the negative form) a certain possibility or course of action is discouraged but not prohibited.
“May” and “need not” indicate a course of action permissible within the limits of the standard. “Can”
and “cannot” are used for statements of possibility and capability, whether material, physical, or
causal.
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si gni ficant ffvéh@iou@zwnﬁmmm@mmemmwﬁmmmm (base 16) are

di stinguished in the text by use of the form Oxh re h. 10
representd3a string of @wm%ﬁﬁwgqbﬁ“ﬂepf%%amﬂél kbt al= #epresents a
nunber whose bi nary Va'lﬁg 10111110100001" and whose deci nal _value is
12193. Note that the %X wmﬁmﬁ%ﬁ'ermaafstlbﬁesesmrweqvﬂn%ﬁi 1\s=p?r meati on of
a hexadeci mal nunber strictly depends on the inplenentation uirements
for the variable beifMg R Lipdiqigs the integes thats Flaskit tgc: BQHVEHWO o
mat hemati cal expressions in this standard: 15 Lxi indicates the |argest
integer less than or equal to x: LI.IJ =1, L1.0o] =1. Lxi indicates the

smal | est integer greatew itdirars ysboippahlug o xx-17=17, 17i=12. 2. 12. 01= 2.  ROUND( X)

i ndi cates the |nteger that is closest to x: ROUND(1.2) =1, ROUND(19) _ 2
20 min(x, y) indicates the minimum of x and y.

« max(x, ¥} indicates the maximum of x and y.

+ In figures, X indicates multiplication. In formulas within the text, multiplication is
implicit. For example, if h(n) and py (n) are functions, then h(n) p; (n) = h{n) X pr {n). {

e xmody indicates the remainder after dividing x by y: x mod y =x - (y Lx/y ).
25 ¢ xe& { ab,c} indicates x is a member of the set comprised of elements a, b, and c.

¢ The bracket aperator, [ ], isolates individual bits of a binary value. VAR[n] refers to bit
n of the binary representation of the value of the variable VAR, such that VAR[0] is the
least significant bit of VAR. The value of VAR(n] is either G or 1.

* x =Yy indicates that x is approximately equal to y. -
30 e The following conventions apply to expressions in the pseudo code in this standard:

e x & y represents the bit-wise AND operation between the binary representation of x
andy: 31&4=4="00100"



| xI indicates the absolute value of x: [-171=17,1171=17. 20 m nx, )

i ndi cates the m nimum of x and vy. max(x, y) I nd| cates the nmaxi mum cgf'”y nt
and Y. In WQQHS x indicates multiplication. In formulas within the
text, nultiplication is inplicit. For exanple, if h(n) andSJ(Y{Si0e
functions, then h(n) pL(u) = h(n) x pL(n). x nmod y indicates the

remai nder after dividing x by y: x nod vy 37 x - (y Lx/yb. 25 x e (a, b, c
) indicates X|sarre er, of th ri sed_of elepents a , and c. The
bracket operator, Ub ’{so ?‘?1%‘? 5‘?"‘“6' °P'6‘f‘“°3b‘iﬂ"??& "Wﬁ%“"“‘\m n]
refers to bit n of thé’beIN‘alr%l r46=|z:2ﬂe§1alﬁtlat| on of the value of the variable
VAR, such that VAR O] is the least significant bit of VAR The val ue of
VAR(n] is either 0 of IX>>keepressntsthechitewizeaightishifitof x by lsbitwish by vawadpbsitionscptithé  t 0
y. 30 The foll ovm Ng cdervRd with1e’ ba B %136 2XPeeAsi ons in the pseudo code in
this standard: x & y represents the bit-wi se AND operation between the

bi nary repPesentati om o¢<¢kmmdm¢e3ﬁ&4a4€ffﬁﬁb®%ykﬁ@mlﬂhﬁ&%ﬂéﬂa@&é5&568
37 PCT/US01/00896 X ' ged Gl @960 a8, R se exclusive OR operation

bet ween the binary representation ?xandy 114=27="11011" X >> k

represents the bit- \M-swxepggéuﬁm&ém%péu&yx#.&&mm@é&ﬁ%gcat ed

positions at the left filled with 0" "bits: 61 >> = 01171

<< k represents the Bbi t'ﬁ,u\gy&@o&@faﬁdﬁmuedgfemm&@ ts vvlth vacat ed
positions at the right filled with "0 bits: 4 << 3 = 32 = 100000 ++
represents are i fis dovmndnt gphds ahl ko bak*stanbﬂa&ﬁiﬁll"emwﬁqw@o& #dn 6Xard Yo ﬂmbﬂe The
symbol s (fgand gy ﬂﬁﬁws l&vqgﬁ[ Thi s docunent applies only
to base stations v(\’/lthPR equ to or greater than 6, and to nobile 10

stations wi t h MIBis YooREM: SR syltgns® Operdih LAMIMLP R0 and.  Thi s document
supports systens operating |nsyNC- rr%de REFERENCES 15 The fol | owi ng

st andards contain provisions which, through reference in this text,
constitute provisions of this Standard. At the tine of publication, the
editions indicated were valid. AU standards are subject to revision, and
parties to agreements based on this REEERENEES e encouraged to investigate

the POSSi$l ITHe/tollowiRp biindd:dd\GorltRi provisibhs G, idugh rbRferkl IR
text, constitute provisions of this Standard. At the time of publication, the
editions indicated were valid. All standards are subject to revision, and parties
to agreements based on this Standard are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated
20 below.
—Standards:
1. Reserved.!
2. TIA/EIA/IS-2000.2-A, Physical Layer Standard for cdma2000 Spread
Spectrum Systems.
25 3. TLIA/EIA/IS-2000.3-A, Medium Access Control Standard for cdma2000
Spread Spectrum Systems. T
4. Reserved .2
5. TIA/EIA/IS-2000.5-A, Upper Layer (Layer 3) Signaling Standard for
¢dma2000 Spread Spectrum Systems. -
30 6. TIA/EIA/1S-833, Multi-Carrier Specification for Spread Spectrum on GSM
MAP (MC-MAP).

1 Reserved for future use.



20 below. -Standards: 1. Reserved., 2. TIAEIA/ IS 2000.2 A Physi cgab v
Layer Standard for cdma2000 Spread Spectrum Systens. 25 3. JUL 2004
TL4/ EI A/ 1 S-2000. 3- A, Medi um Access Control Standard for cdnma2000 Spr ead
Spect rum SYE? 842568, Reserved? 5. TIA/ El A/ 1S-2000.5-A, Upp@ETUSYE08Y4 ayer

3) Signaling Standard for c¢dma2000 Spread Spectrum Systens. 30 6.
TI4JEIA1S-833, Miulti-Carrier Specificatidh for Spread Spectrumon GSM NAP
(MC-MAP). 1 Reserved for future use. 0 9 JUL 2004 WO 01/52568

PCT/ USO1/ 00896 38 General Terns Base $re#¢rdh (BS). A fixed station used
for communicating with nobile stations. Depending on the context, the term
base stationtemy refer to a cell, a sector within a cell, or another part

of the wireless 5 system Bl ank-and-burst. The preenption of the traffic

in an entire ' | fra by anot her formof  traffic, typically
si gnal i ng. DaB%Jgtha %ng?.gﬁ$%%tfﬁﬁ“%§foﬁg T“&%ﬁﬁ&e%@ﬂmwé?w@nm% pl ex
subl ayer and - SEigE base spriopmay ppfep(gasell, 2 metprveitivm ajceil, ovanttier part fiteerwirelessaf f i ¢ i S
mul ti pl exéd wisek. secondary, signaling, or secondary 10 and signaling
traffic. ESCAM Extended Suppl enental Channel Assignnent Message (see (5D.
FER Franme EPlagf-andhusst Theprogmptonob i eadficinlanGotirt frdfic Givmel frete byAngtier foimosf of @
Radi o Conf i guiffid, typically sighaliggigh 9 Forward Traffic channel. 15 Forward
Fundanment al Channel. A portion of a Forward Traffic Channel. ' Forward

Suppl! enent al DeataBleck Therung of daja grehapfeddetRec ithe mGliplkx gblnyat indthe BDSAIr ough 9 For war d
Traffic Chagpel ,, whi ch%%[‘):erat_es dn conjunction with a Forward Fundanent al
Channel or F F’V@'fdob R ft T SR i SR frefii s mplplexed,withy fepondary  sigasling, Py sedondary
Channel t1 pruhsigohtingfraffiser data rate services. Forward Traffic channel. One

or nore for\r/T\% CDVA channel s used to transport user and signaling 20
traffic fro d Supplepeniaf ChaprebAssigerdesgaGep ) see For war d (

Fundament al %%Mrd Dedi cat ed

Forward Dedicated Control Channel. A portion of a Radio Configuration 3 through 9 Forward Traffic
Channel.

15 Forward Fundamental Channel. A portion of a Forward Traffic Channel.

Forward Supplemental Channel. A portion of a Radio Configuration 3 through 9 Forward Traffic
Channel, which operates in conjunction with a Forward Fundamental Channel or Forward Dedicated
Conirol Channel in that Forward Traffic Channel to provide higher data rate services.

Forward Traffic channel. One or more forward CDMA channels used to transport user and signaling
20  taffic from the base station to the mobile station (see Forward Fundamental Channel, Forward Dedicated
Control Charnel, and Forward Supplementai Channel),

Frame. A basic timing interval in the system. For the traffic channel, a frame is 5 ms, 20 ms, 40 ms, or
80 ms long. {

FSCAMM. Forward Supplemental Channel Assignment Mini Message (see [51).

25 Fundamental Channel. A portion of a traffic channel, which includes a Forward Fundamental Channel
and a Reverse Fundamental Channel.

Fundicated Frame. A TDSO frame carried in a fundicated data block.
Fundicated Channel. Fundamental Channel or a Dedicated Control Channel.

Fundicated Data Block. A data block carried on a Fundamental Channel or a Dedicated Control
30 Channel. '

Mobile Station (MS). A station that communicates with the base station.

Multiplex Format Indicator. A number that specifies the format of a MuxPDU [see 3].

2 Reserved for future use.



Control Channel, and Forward Suppl enmental Channel). Frane. A basi cgtg .’JPJL“EUL
interval in the system For the traffic channel, a frane is 5 ns,

nms, or 80 ns Ionq5 FSCAVM Forward Suppl emental Channel Assi nrrent Mnl
Message (se¥QUFF825 Fundanental Channel A portion of a BGTASOMB088Gannel
whi ch includes a Forward Fundanmental Channel and a Reverse Fundanent al
Channel Fundicated Frame. A TDSO frame 88rried in a fundicated data

bl ock. Fundi danent al Channel or a Dedi cated Contr ol
Channel . Fund@eldéﬁo%Tgﬂ'Blﬁb&&r}‘%Wﬁx Yhiwerand lopseilazers 1§ e tailord topenviderpesial
Channel or a ®ediliies s opuldpien aptidn defBies s@thaimmeteristidsiaininé feanfSifarhit amd rftdBYisiondulat at i on
t hat comruni C@&aﬁommﬁextgagaﬁgse station. Multiplex Format Indicator. A

nunber that specifies the format of a MuxPDU [see 31. { 2 Reserved for
future use. ouumwmmrmwmm&ﬁ.ﬁwaﬂwmﬂymsmmpxma bdadufslededt | ON.

The abilitg Ofunfalyraffibl shcbifa§ feasfitl Dl I(&g\?? | ayers to be tailored to
provi de special capabilities. A miltiplex option defines such

char act eri st i MsxEDY Type1 Cstegery. Dercipdoryandle eatved MDA isUbsdin 33€€ al SO
Mul ti pl ex Sublayer). Miltiplex Sublayer. One of the conceptual |ayers of
t he system t hMexERY Typp? Eategorya Bt catenryof hpteaivebMuxPBU type Pradsfined imf3L.i C,

secondary tr naljng traffic (see [3 MuxPDU Type 1 Category.
The cat egoryWeﬁ'Péééﬂ"&'é’ g%Yt"f/ﬁ%m‘f“’&bMHg e ?sﬂﬂffnei/mfi"] MUXPD U Type
2 Category. Tha«rpit ed in [3].
MuxPDU  Type 3 Cate ory &él’ﬁ;e Cat eg%'g Y&{Q?Mi{, {%@él as%%?ﬁ%ﬂﬁ#ype 3 as
defi ned i N0( 3PER. PDUEREARate TYPE 5 Cat egory. The cat egory of the received
MuxPDU type 5 as defined in [3]. 10 PER PDU Error Rate. Primary Traffic.
Dat a bits frofwimars EvafficcRats titg frothagsrvich thatthpsthef tiaffic typepie the SertileeCoitprdtion Record
Configurati ogttRemmiyl set to Primary. Radio Configuration (RC). A set of

Forward Traffic Channel and Reverse Traffic Channel transm ssion formats
that are charBelicGanfiguatioy @EHA secef|Fodwary Gratfjo Chaud brelRevesse Tiaffia ShabhicBRGMisSita ON

rates, nodul atofnﬁﬂﬂﬁﬁradﬂaio&&?&ﬁlby iGBlayeARhmBRS QR6ls BehshBlif radReWRAIAHa Dedi cat ed
Cont r ol ng g@ 19 8& Radl o Configuration 3 through 6 Reverse
Traffic anne \}ers ufidaient al  Channel . A portion of a Reverse
Traffic ChannRiversiMREEECHMRDERAIEY t«adom@ém Rdio Cotfididibd Ohtordh 6 RevEiarBsic
Configurati onq%m}epr ough 6 Reverse Traffi

Reverse Fandamental Channel. A portion of a Reverse Traffic Channet.

Reverse Supplemental Channel. A portion of a Radio Configuration 3 through 6 Reverse Traffic
20  Channel, which operates in conjunction with a Reverse Fundamental Channel or Reverse Dedicated
Control Channel in that Reverse Traffic Channel to provide higher data rate services.

Reverse Traffic channel. One or more reverse CDMA channels on which data and signaling are
transmitted from a mobile station to a base station {(see Reverse Dedicated Control Channel, Reverse
Fundamental Channel, and Reverse Supplemental Channel).

25 RSCAMM. Reverse Supplemental Channel Assignment Mini Message (see {S]).
SCRM. Supplemental Channel Request Message (see [5D).
SCRMM. Supplemental Channel Request Mini Message (see [5]).

Secondary Traffic. Data bits from a service that has the traffic type in the Service Configuration Record
set to Secondary.
30 Service Option. A service capability of the system. Service options may be applications such as voice,
data, or facsimile etc.
Service Option Connection. A particular instance or session in which the service defined by a service
option is nsed.
Signaling Traffic. Control messages that are carried between mobile station and the base station on the
35 Traffic Channel. '



20 Channel, which operates in conjunction with a Reverse Fundarrenq aljyL 2004
Channel or Reverse Dedicated Control Channel in that Reverse Traffic
Channel to ﬁb@l"%ﬁﬂ/f&' gher data rate services. Reverse Traffic channel One
or nore rev : channel s on which data and signaling &%V ¢t ed
froma nobile station to a base station (see Reverse Dedicated Contr ol
Channel , Reverse Fundanental Channel, andOReverse Suppl enental Channel).
25 RSCAM MC. Reverse Suppl emental Channel Assignnment M ni Message (see
(5]). SCRM Sttsmebine, a9 tneeferenas usedy e SystemSystemy Eime ispacironpys to UsheRaiy

Suppl grre nt ?I Choadimie | Tinke epaers for Rdpecoddeasdige tesae duf ojigin SEPS Bl AY baké AdtibhsC .
Data bits fro ' e | s Vd
Configurati onﬁgegegﬁgy%?ﬁt 0 é@?iﬁ%ﬂ?ﬁ“%;&g@r%%’b@gﬂ@%%ﬁhﬁ%sﬁElg'ﬂ
capability of® té”&\?ﬁ‘?@ﬁﬁ“%@ﬁwiﬁ@@%ﬁﬁmnﬁﬁv%@héﬁ% cations such as

voi ce, datsa, rhéo fREpLaY eedpﬁ . Service Option Connection. A particular

I nstance or session In I ch _?1e service defined by a service option is

atation and th e One bt 2> Ry T R TS
station and the. e station. on the r i c_channel .

01/ 52568 PCT/ %%ﬁé@%‘%”ﬁﬂ%% e%"ﬁdﬁi’gﬁcﬁ'émﬁ“ﬁ’g&i’ﬁ P CERELd by the
system Syst efiabMIBrilesab N RERF RN Mea b Sal  Coordinate Tinme (except
for | eap seconds) and uses the sanme tine origin as GPS tine. Al base
stations use ttglensarre System Tine (within a small margin of error). Mbile

stations use TR&%ame System Tine, offset by the propagation delay from

the base 3t THB L0 ed B rofaiythd flled hy TobRR7 Test Data service opt i on.
C

Traffic Channel. One or nore annel s on which data and signaling are

transmtted bﬁﬁf@ﬂﬁ:m%@' e &Ei%ﬂqﬁﬁﬁ’ i on (see -Forward Traffic
Channel and Reverse Traffti O&an?&%&u nlé{’aragilgﬁ Handof f Direction |

T

1 Lk s Ll aY 1 o ot i on oo H <l
I\/Essage (See []J). NOtTatromnm— 10 me—bSo—duses—tre—rotatt+on—as—ri-st-ea

Table 7. Tabl e |7. pskd&" V| el S| data service W{,at i on
nNane/ Desgription|B(n)O0Actual circular buffer size

Par amet er Sect i

FRNGOSt ate of tlhe Faward Traf fi ¢ AGGaciRek HpSeseO-  andom nunber gener at of
NUM RANDONunber f-ef—pseuda—+andor nuwhawner_au_ans_per_t.r_a@_t.a_ge.ne& e
i nformation bitls i MO datla bPock | St opyjze Jigaffic Channel psevdo-random number
generator
NUM_RAND 0 Number of pseudo-random number generations per frame to
generate information bits in a data block or data blocks
R(n) 0 Needed circular buffer size
RRNG 0 State of the Reverse Traffic Chanpel pseudo-random number
generator
Xn 0 Pseudo-random number generated by the linear congruential
geunerator |
¥a(K) 0 A 24-bit pseudo-random number used for the generation of circular
baffer information bits
yYiE (k) 0 A number derived from yp(k) after storing it in little endian order
Op 0 A 6-bit psendo-random number used for determining the next byte
offset in the circular buffer

No text.



pseudo-random nunber generator xn OPseudo-random nunber generate

| i near congruential generator yn (k)OA 24-bit pseudo-random nunber used for
t he gener atW@AVES6&i rcul ar buffer information bits nE 0A nBEHUSINEs% Y ed
fromya(k) after storing it inlittle endian order y (k) onoA 6-bit
pseudo-random nunber used for determ ning4t he next byte offset in the
circular buffer No text. 0 9 JUL 2004 WO 01/52568 PCT/ US01/ 00896 41 Test
Data Service Option Overview The followi ng are the requirenents of the
cdma2000 Test Data Service Option; nnect he Service Option at the
Miul ti pl ex Subl ayer. Supports boﬁﬁsngﬁggﬁwﬁﬁﬂaP Brse links (asymretric
and symretric). Does bit-wi se conparison of the received frame with the

| ocal | y gener@es@expected frame to detect the undetected bit errors that
are not detected by frame quality bits. Mintains separate sets of error
statistics fofhe omgw:&-e reAUiremiensy otihd cdm260RiTestiRata Seivice Qption:

i nformati on when queried by the base station. Defines a single service
option, and set$ (fenutts hebarvice ORGM at thelultigexSiuldeyerconf i gur ati ons on the two

| i nks through service negotiation. My include sinultaneous primry and
secondary traffPc %’mﬁ@%&%ﬂ@wm%(m%m@ﬁ [ SO 54] on the
Fundanent al Channel and TDSO on the Suppl enmental Channel). 15 Can be
earned by all RC dfbbili%ies comearisen efile reostres famerith\herlopally gepgeatedigapeetect frame to
under c¢dma2000. deleq) the nsistesad [bia Erddirsehat 5re i @dtected sy fiame glialith Bitsent | at e bet ween

R(n) ONeeded circul ar buffer size RRNXOState of the Reverse Traffio{f Ch I
B0 PiEF

the FCH, DCCH, and Supplenental Channel(s). |Is able to handle nultifrane
i nterl eavi ng over Mdntsigs separdte 8@s ofprrir mpdsticsforshei RAHNGSC Hond/ SCHY9)land respands with thioes
not precl afle a f utikthha®ds ' byheudRRAfida. f | exi bl e/variable rate. 20

B quéted
lows two types of OV COFF traffic nodels to be selectable: Determnistic
frame activity @i Virfindd¥ sible felVice dptibn, hod &ets up different RCs and service configurations on the two

links through service negotiation.

* May include simultaneous primary and secondary traffic (for example, can run Markov service
[SO 54] on the Fundamental Channel and TDSO on the Supplemental Channel).

15 ¢ Can be camied by all RC combinations on the reverse/forward links as defined under cdma2000.

*  Requires separate channel IDs to differentiate between the FCH, DCCH, and Supplemental
Channel(s).

s Isable to handlie muitiframe interleaving over 40 ms and 80 ms intervals in the physical layer.
& Does not preclude a future extension to support flexible/variable rate.
20 ¢ Allows two types of ON/OFF traffic models to be selectable:
{ —  Deterministic frame activity given by TX_ON and TX_OFF

- Random frame activity with average frame activity D and average burst length B, in units of
Physical Layer frames

s Supports two source types of bits for frame generation:
25 -~ Selectable byte pattern
— Pseudo-random bits

¢  Supports 5 ms FCH/DCCH frames testing using Layer 3 Signaling mini messages

General description
TDSO provides for the generation of an arbitrary (preselected or random) data
30 source for transport over forward and reverse traffic channels while following



Random frame activity with average franme activity D and average bub t .
length B, in units of Physical Layer frames Supports two source 3 i1

bits for fr, neration: 25 - Selectable byte pattern - - dom
bits Suppo‘?@”gg FCH DCCH franes testing using Layer 3"5?@@&?‘{3%’% ni
nmessages General description TDSO provides for the generation of an
arbitrary (preselected or randon) data 3#%2source for transport over

forward and reverse traffi hannel s, while foll.owing 09 JU 04 \\WO
03 bobas T PR ressTeciriT BF ot A EnsrRisHio S aetivity, Thetest T
transm ssi on ﬁgm@:iﬂyﬁ@dd{ﬁqa@st Is perfornmed at a fixed data rate.

The nmobile station, and the ba tation generate _TDSO data frapes, for the
confi gur ed ar{ﬁlwb & SEdOry afy ﬁ@staﬁaﬁmostgem@atemm@ff?mfwaﬁe is 5

generat ed percagg%ﬁgé‘&‘éﬁ&ggo@tkﬁ tf%ﬁfi&%%-ugﬂs.%e%ﬁiﬁwo@gaéhmﬂ%iig appr oach

consi sting of o-randonm'y generate ata together wth a circul ar

buffer. The genendtedqecasel bytegadtern oz by\emeployingahybrd approache nobi | e

station and . ' ' ] V] S

reproduce t he&?ls]asﬁg%%tfﬁz tesgﬁg‘?'gﬁne%% g%ﬁ)&rr%{ae}cie&%}% 56 ngégé%/ﬁgmrae%%ar mes.
The TDSO cournTle frafhet gemenatidreprarksses rrosyndhronized ppbsedrnthe mebite statios i t t ed
on a particula

r.Lraffic, .chagoel. Th DSO al so counts the nu r of
various f ram%é@%é@q?@d% PeIY FFe A ?9&?8#&@%‘5 t he
i nformation piendrRtbditails antlchirpaes tisathhaYied reraivet litames The THISO beunts

conparison_between the frape received and the | ocall enerated repl.ica.
Frame errdf a Rlorariaus framme fpesthabwere renvaitiad oh e

counts. The THRANA!. THSTDIOLRB &iiits Hid BuBet dkParih @ RAIAE GPpesereivad ofiur st
frames and bl ank-and-burst frames are excluded fromFER or bit error rate

cal cul at i ons. thedwaffis shanpelaccerding te theipformatinneproided bythe matiplext er
transmts a ﬂlghngéi-%ﬂ&‘ﬂétre&ﬂt b &{coiifariénBetivedithe fife REGV4E andTibe

categorize a 0 as di mand-burst® or bl ank-and-burst when it is not
(fal se al ar m) locally ganengitad replisa. FramariTorand bit grrar statissigs can be calculated

bl ank- and g“rﬁ%n¥ﬁﬁﬁek§uﬁ§.("iss)' Therefore, the frane error statistics
cal cul ated by using only franme counts recorded in the receiver nay not be

exact. HoweveThe TS allows spsteny sigaaling taatalie paecedened. IBimband by feaimes

and blank-and-burst frames are excluded from FER or bit error rate
calculations. Because the receiver cannot predict when the transmitter transmits
a dim-and-burst or blank-and-burst frame, the receiver may categorize a frame

20 as dim-and-burst or blank-and-burst when it is not (false alarm), or categorize a_
frame as not dim-and-burst or blank-and-burst when it is (miss). Therefore, the
frame error statistics calculated by using only frame counts recorded in the
receiver may not be exact. However, the error is very small and can usually be
ignored. l.

25  Service option number )
The TDSO described by this standard shall use service option number 32.

Required multiplex option suppost
The TDSO shall transmit and receive traffic channel frames in accordance with

the requirements of the multiplex option or multiplex options configured for
30 the service option.

Multiplex option support for FCH/DCCH {for 20 ms FCH/DCCH frames only)

On the FCH/DCCH physical channels, the TDSO shall support an interface
with the multiplex options indicated in Table 8.



25 Service option nunber The TDSO descri bed by this standard shall tgsg
service option nunber 32. Required nultiplex option support The TDS Hgir Z““‘
transmt and receive traffic channel frames in accordance with the

requi renent WOMSEWE nul tiplex option or nultiplex options E&GHUSYLPSS  or

30 the service option. Miltiplex option support for FCH DCCH (for 20 ns
FCHI DCCH franmes only) On the FCH DCCH phys#3cal channels, the TDSO shal |
support an interface wth the nmultiplex options indicated in Table 8. 4 0
9 JUL 2004 WD 01/52568 43 TabI e 8 Multi pI ex option support for FCH or DCCH
PCT/USOl/OOBQGI,gg éﬂ?j tiop Forward =1, 3,4,6, or 7

For war dRCu2, 5,18bl¢ tplexopitomsuppont %E@Hé@!ﬂ@gﬁ4 or6 FCH DCCH Ox

i Ox2 When Multiplex (ption 0Ox01 is _used, MixPDU Type 1 is used (see OQor 5
interface to mjl tipl ex OpRIOI’l) When Multiplex Option 0x02 is used, MjxPDU
Type 2 is used|(see Ofor {interface to mul tMB‘P@%QﬁS‘P’?on) Mul ti pl ex optli on
support for SCH On the SCH(s) phystcat—ctannet \a TBSG shat+—sopport

an interface wijth 10 the|nmulg-p-gikc 1d| Tabl e
9 Multiplex optfions appli ¢gabl e t(g an%tl—lq’l\q/%o |p| B X optlon I\/g’%lbir’mm nuber
of MuxPDUs in tlhe physicallForward RC = 3,4,6, or|7Forward RC =5, 8, aqr 9
| ayer SDU SCH Reverse RC 3 oReBreREded:mMF = 4 pr 6BRrereRC=24,0c6

FCH/DCCH 0x1 0x2

When Multiplex Option 0x01 is used, MuxPDU Type 1 is used (see Ofor
5 interface to multiplex option).

When Multiplex Option 0x02 is used, MuxPDU Type 2 is used (see Ofor

interface to multiplex option)

Multiplex option support for SCH

On the SCH(s) physical channel(s), the TDSO shall support an interface with
10  the multiplex options as indicated in Table 9.

Table 9 Multiplex options applicable to an SCH

Maultiplex option
Maximum number of
MuxPDUs in the physical Forward RC=3,4,6,0r 7 Forward RC=5,8,0r9
layer SDU
SCH yer Re c
\ Rate verse RC=3or 5 Reverse RC=4or ¢
MuxPDU | MuxPDU Type 3 MuxPDU Type 3 MuoxPDU Type 3
Lo MuxPDU MuxPDU TPe
Typel Type 2
2 Single | Double Single | Double Single | Double
1x 1 0x03 0x04
2x 2 1 0x809 0x905 0x80a 0x906
4x 4 2 0x811 0x909 0x812 0x9%0a
8x 8 4 0x821 0x911 0x322 0x912
16x 8 0x921 0x922

The SCH rate is expressed in multiples of a base rate. For example, odd
multiplex options have the base rate 9600 bps, a 2x SCH rate means twice of
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MUXPDU MJXPDU 'Type'JSMJxPDU Type 3MuxPDU Type 3 MuxPDU M?DU  Type 1 or

Type 1Type 2 2Si ngl eDoubl eSi ngl eDoubl eSi ngl eDoubl e | x14x030x04 09 JuL 7086
. 2x210x8090x9050x80a 0x906 4x420x8110x9090x8120x90a
8x840x8210x¥PBKE¥80x912 16x80x9210x922 The SCH rate is exHE<LEdI/0p§ee

mul tiples of a base rate. For exanple, odd nultiplex options have the base
rate 9600 bps, a 2x SCH rate nmeans twi ce &% 09 JUL 2004 WO 01/52568

PCT/ US01/ 0089 960 19200 .bps Sup nt al Channel rates

| ower than or S?%%@@%PS 9?%&?@9%@“@%33’ W%%@%BE?%&OWW
the multipl ex16pNaRPBY T @mbﬂsmllea&omakédmtw@%uw e apnt al
Channel rates ngﬁ IQ{?E? I“@ﬁ TDSO shal | use_MuxPDU Type 5, which is
associ ated wi # ¢ Qmall be usg entﬁl@\#ﬂﬁb@atﬂﬁ higher:thendéks
(either carri ¢gh PHsietRALisEG P ﬂ.@lﬂ“ wn in
Table 9 for different nultiplex optlgﬁés:}% rog%aés h| gher Pﬁln 6X,
there i s edacOpHasvdfd@t a bl ock (carried by MuxPDU Type 5) in every SCH
frane (see [3j, | terface to
mul tipl ex opti on%ﬁ%&%gi{%% e ca?ﬁé#gym 13}2%)1 éé% &Bre;VerY
traffic. A TDSOHfranmlswhpWrem Table ﬂéo:rmtfﬁermtem ayptions For SUHIfated ed
data bl ock (a at arr. ed undi.cat ed
TDSO frane. | S IRy 16% SR Eradlly & %ﬁ?@ioqk?&%le%%@v&m # 1o
be carried asesedytcCHpArREESEeB] (e Ofdraaterfate EairAuipR&optioha) a bl ock(s)
carried on an SCHO or SCH1l) is referred to as a Sugip))l e%ntal}TDSOfrarre

Primary tr rmal | each TDSO franme supplied to the nmultiplex
subl ayer ﬁjal Ilm?%lj\b SR OPYPRS pate 1, Rate 2 or Bl ank (zero bits) frame

tsﬁgglsl Zgom It he rrulhﬁfrgﬁgex ?{? ayer a'%g’r ea h t e d;a;ry%& Prefrarrgalt 2 lsolhg\(/:vrli im
Tabl e 10. The AEISA frameawppliefl tvikemudtiplex sublayer as a fundicated data block (a
data block carried on an FCH or DCCH) is called a Fundicated TDSO frame.
Similarly, a TDSO frame supplied to the muitiplex sublayer to be carried as a
15 supplemental data block or data blocks (data block(s) carried on an SCHO or
SCHI) is referred to as a Supplemental TDSO frame.

Primary traffic
Normally, each TDSO frame supplied to the multiplex sublayér shall be one of
the Rate 1, Rate 2, or Blank (zero bits) frame types shown in Table 10.Table 10.
20 The number of bits per data block supplied to the multiplex sublayer for each
type of TDSO frame is shown in Table 10. The maximum number of MuxPDUs
(or data blocks) that can be carried in an SCH TDSO frame is also shown in
Table 9.
On command, the TDSO shall supply a Blank frame. A Blank frame contains no
25 bits. Also on command, the TDSO shall supply a non-blank Fundicated TDSO
frame of x bits when the multiplex sublayer requests for an x-bit data block.
The first x bits of the generated Fundicated TDSO frame shall be supplied to the
multiplex sublayer.



(or data blocks) that can be carried in an SCH TDSO franme is also shown in
Table 9. On command, the TDSO shall supply a Blank frame. A Blank f Qﬁkm‘“
cont ai ns no | ts. Also on command, the TDSO shal |l suppl Ugg
Fundi cat ed "FB@%SQA‘#r ame of x bits when the nultiplex subl ayﬁeéﬁqstégf&’ess s for
an x -bit data block. The first x bits of the generated Fundi cated TDSO

frame shall be supplied to the mnultiplex bl ayer. WO 01/52568 45 0 9 JUL

he mul 11 pl ox S & EFERRT dettE B RnEne R BB el eliager

suppl ed as TDSO nul ti1 plfex optionmulftiplex opirpn as a Fundrcat eda
Suppl enental ffyame typé¢(bid-sunitereddat Eveldninsbepadr | dat a TDSO |f r ameTDSO fr qne

bl ock) bl ock) Rat gp3gV AVM@Q&%&Y(EST‘E@&I%D@%G > Sanberprlied 71 Swdrappied3s |Rat e
Appl1 ca on
BYDHaER ¢ |

1 170266NoYes’ | L Bl ank®0OYesYes | Vas b Puridiithted )| exSupplbrhéntl Off 20,
Used when the [TE&BFERppl i @S 1arfbi th %SOtl{lﬁ.e I ti bl qayer
during a franejinterval (204ie8) or {80 rdack) 2 Applicable only to nulti plfex
Options OngS, Lxg,gg_!__gg:m'h1 an‘I‘I, ﬂle')1 ﬂyQ')’l, nd. _0Ox022 2
Appl i cabl e onlly ®R8=Aul §i pl eXV/ptiofs OXastlad 0k4. 4Napplicable Iy to
mul ti pl ex opti ; ] ; 127 O0x82—ant 6% 822 fhe
mul tiplex sublpyer in tthe nobil e stati on“categpri zeéroever)/ recei Ved
MuxPDU(s) in the Traffijc Channel franme aggl suppliesyishe MIXPDU gat egory
and acconpanyi hg Raetls, Hf—any —t0 TDSO \VWhen the miltiplex] fornmt indigator
5 is supplied by the mix subyer, |the 8 ue of theNeultipl ex f&eshat
I ndi cator shaft ﬂaenkumd as bile MrPDU TEtegoTy- Td.lq‘[;s_e Tt iiataf.;i'rt:
categories (angd

! Applicable only to multiplex option 0xf20. Used when the TDSO supplies more than 4584 bits to
{ the multiplex sublayer during a frame interval (20, 40, or 80 ms).

* Applicable only to multiplex options 0x905, 0x906, 0x909, 0x90a, 0x911, 0x912, 0x921, and
0x922,

* Applicable only to multiplex options 0x3 and Ox4.
* Applicable only to multiplex options 0x0809, 0x80a, 0x811, 0x812, 0x82£, and Ox822.

The multiplex sublayer in the mobile station categorizes every received
MuxPDU(s) in the Traffic Channel frame and supplies the MuxPDU category '
and accompanying bits, if any, to TDSO. When the multiplex format indicator
5 is supplied by the mux sublayer, the value of the multiplex format indicator
shall be used as the MuxPDU category. Table 11 lists the categories (and
corresponding TDSO frame types) supplied by the multiplex sublayer when
\‘ TDSO is carried as primary traffic.



correspondi ng TDSO frame types) supplied by the nmultiplex sublayer when

TDSO is carried as primary traffic.

0 9 JUL 2004 WD 01/52568 PCT/ USfn/
46 Table 11. Primary traffic franme types supplied by the nultiplex

9988

ayer

TDSO Odd- ntHFR&RFEnul ti pl ex opti onsEven- nunber ed nui ti pl exPGHUSUNEHDSO
Cat egori esCat egori esCategories frameBits perBits perCategories for
forforfor typedatadatasuppl enental
bl ockbl ockMuxPDU MJUXPDU MUXPDU MuxPDU Rate 3N AN AN Avari abl eN A2 Rat e

2346N/ AB538N/ A5 1711126611 Rate 1 170Nl A4266NI A4. Bl ank05, 14205, 9, 14,17, 2

21, 23, 25 Nul |

OLEN P27 A
supplied to dabledd Frimasy

fundi d#t edsuppl enent al f undi cat ed

5 Secondary traffic Normally,
tafficframesiypes supplied byrthe mheltipdexlayer Rat e 2,

each TDSO frane

Rate 3, or B frame types shown in. The nunber of bits per data bl ock
supplied to the nultiplex sublayer for each type of TDSO frane shall also
be as shown i . '
carried in a [SCH TDSO f& 08 ho injTable 9. . On c nd,. TDSD
shal | generat nk 'I%g% {! r ane. ﬁéﬁpﬁlﬁ TDSOEYGPe{lne' . rﬁdoﬂﬁ%s"pﬂ%‘s bi{s.
Al so on co NdppsP90 shal | suppl y|a non-bl apk Fundi cated DSO Trane|of X
bits when the | tipl ex sublCategeries ¢ qWsepaies Of _an X-|bCategdgigsal bl ock. The
first x bits OPP“{"Ffe gendraf ed gundilcat qg TDSPPIS Y shgl| b CHEEEERN { ed as
é . ta
a data bl ock [ ot¥Phe rru]:'l:t:kp %(ndlsg& 1ysgl§plemmm ;:ck fundicated su::x::enml
MuxPDU MuxPDU MuxPDU i
Rate 3 N/A N/A N/A Variable N/A 2
Rate 2 346 N/A 5 538 N/A 5 )
171 1 1 266 1 1 |
Rate 1
170 N/A 4 266 N/A 4
Blank 0 5.14 2 0 5,9,14,17, 2
21,23,25
Null 0 15 N/A 0 27 N/A

5  Secondary traffic

Normally, each TDSO frame supplied to the multiplex sublayer shall be one of
the Rate 1, Rate 2, Rate 3, or Blank frame types shown in. The number of bits
per data block supplied to the multiplex sublayer for each type of TDSO frame
shall also be as shown in Table 12. The maximum number of MuxPDUs that

can be carried in a SCH TDSO frame is also shown in Table 9.

On command, TDSO shall generate a Blank TDSO frame. A Blank TDSO frame
contains no bits. Also on command, TDSO shall supply a non-blank Fundicated
TDSO frame of x bits when the multiplex sublayer requests for an x-bit data
block. The first x bits of the generated Fundicated TDSO frame shall be

15 supplied as a data block to the multiplex sublayer.

10
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frames supplied by TDSO to the nul tipl ex

suppl i ed Evg

mul ti pl ex optionas a 1?ondi cated
bl ock) TDSO franme bl ock) TDSO frame Rate 3' N Avari abl eNoYes Rate

2346538NoYes2 168262YesYes'

Rate 1 170268RoYes4 Bl ank0OOYesYes '

subl ayer Qdd- nunber edCah9 QgL 7004
redCan be supplied TDSO franmenul ti pl ex
type(bits per dataSnppie

%&%L%Pﬁ@”%er dat a

Applicable only to Multiplex Option Oxf20 Used When TDSO supplies nore

than 4584 bits to the

or 80 ins).
Q00a, 0x911,

S0k e RS e il

er Applicable only to Miultiplex Options 0x809, Ox80a

0x811, 0x812, 0x821, and 0x822. The nulti pl ex sublayer in the nobile

mul ti pl ex sublayer during a franme interface (20,40,
li,cabl e
“TeBR e

Opti ons 0x3 asb

station cate§orizes evdgry NMOIXPDU T tne 5 recerved Traffic tmanmmet— Tae
and supplies|the MixPDy caaagtieredand acconpanying bits, if anganteQupplifaC
VWhen the. nul { iﬁ{,@(ﬁ{&g r%ulﬁegj&%o i Eyen-nqmhetede o [fjpnbteuppiek | subl ayer, |he
val ue of the|nultiplex|forr ' Ndi ¢ atowuitihdddption Dle sy @ Behdisted Np MU
category. Table $®list|s ®liepeedtegor e Block) rrxﬁ,%g%g T[Sspi¢mentab
types) suppliled by the|nul teipkex s@ibl ayer when tihe O | STDSU frird BS
Secondary tr?_f_fir\ 0.0 1L 2004 \WDl01/ 52568 PCT/H1S01/008968 48 Tahle 13
Secondary traf fiReeBt ands supphi ed by nuVaablé ex sjubl ay®e to the  Yes

Rate 2 346 538 No Yes®

168 262 Yes Yes®

Rate 1
| 170 266 No Yes*

Blank 0 0 Yes Yes

10

! Applicable only to Multiplex Option 0xf20. Used when TDSO supplies more than 4584 bits to the

muttiplex sublayer during a frame interface (20, 40, or 80 ms).

? Applicable only to Multiplex Options 0x905, 0x906, 0x909, 0902, 0x911, 0x912, 0x921, and 0x922.
3 Applicable only to Multiplex Options 0x3 and 0x4.

* Applicable only to Multiplex Options 0x809, 0x80a, 0x811, 0x812, 0x821, and 0x822.

The multiplex sublayer in the mobile station categorizes every MuxPDU in the
received Traffic Channel frame and supplies the MuxPDU category and
accompanying bits, if any, to TDSO. When the multiplex format indicator is

supplied by the mux sublayer, the value of the multiplex format indicator shall

be used as the MuxPDU category. Table 13 lists the categories (and

corresponding TDSO frame types) supplied by the multiplex sublayer when the

TDSO is carried as secondary traffic.



TDSO dd- nunbered mnul ti pl ex opti onsEven-nunbered mul tipl ex options TngO ‘
CategoriesCategories franeBits perCategories forCategories for Bit UL 2004
perforfor t undi cat edsuppl enent al dat a bl ockf undi cat I nt al

bl ockNUXPDUW@%%’fsNUxPDUNUxPDU Rate 3N AN AN/ Avar i abl eN Msﬁﬂgﬁ’m
2346N/ A5538N/ A5 Rate 116814226292 170N A4266N A4 Bl ank01-8101-5,11-14,1
19- 21, 24 Nul | 015N AO27N/ A TDSO frame trans¥ ssion and reception 5 Wien
primary or secondary traffic is carried on SCH(s) and/or FCH DCCH, t he
content of each franme is generated in one of two ways, as negoti ated

bet ween the t ngds. oThe fes .feam can cqnsjst of a_sel ectabl e repeated
byte patter nvio(agie g%‘f §ﬁ$@{a§yi¥3§hﬁﬁfa@e§§“mci‘%d Eg Jysiplex, yertotbeat ed
data stream fim®Da circular buffer. The two ends are synchronized to the
content of test data 10 transmtted (expected) in a particular frame. This
permts the r[ECervifig statt o tO0 Teproduce t{e transm ttedframes ard
conpare themito thej r easddushbicedmBtiplex opli6R 2 PSeUglaahalaioilftiphx SidoRaAM |
used, data bllocks fpr all frames aqre generatéed by copyving_the bits from
the circular jpbabfer|jto the¢ data bl ogks, starfing at p random ¢ffset for

each TDSO fr he ) nr oni zed| bEateeatdes { hEategoriey o
J NEBidd ?ﬁ%‘;’rﬁg&ﬁ' riadfC
 Eradicpted, g

(7]

D

station and tjhe basp stati D! ount s{t hissperinper @k vali ougerf r ane

types receiveld BPF t hed®EC) §rprmeptal. a giand ﬁq! ! Qﬁ I
MuxPDU cat egory i nf overlst | orMuP®Vi ded Ifepmeie Tﬁft?’%%( Eiﬁ%e ok t he
result of th conppri son|between the franes [eceived aﬁ’g“"f oc?’éH‘WU

generated replgta FEN/a 'l [0 YAl 2P07 il 01 o¢a8he T LT Goil! 0psIt—,

Rate 2 346 N/A 5 538 N/A 5
Rate 1 168 14 2 262 9 2 (
170 N/A 4 266 N/A 4
Blank 0 1-8 1 0 1-5, 11-14, 1
19-21, 24 _
Null 0 15 N/A 0 27 N/A

TDSO frame transmission and reception

5 When primary or secondary traffic is carried on SCH(s) and/or FCH/DCCH,
the content of each frame is generated in one of two ways, as negotiated
between the two ends. The test stream can consist of a selectable repeated byte
pattern (by default set to all “1’s) or a pseudo-randomly generated data stream
from a circular buffer. The two ends are synchronized to the content of test data |

10 transmitted (expected) in a particular frame. This permits the receiving station
to reproduce the transmitted frames and compare them to the received frames.
When a pseudo-random data stream is used, data blocks for all frames are
generated by copying the bits from the circular buffer to the data blocks,
starting at a random offset for each TDSO frame. The random offset is

15 s ized between the mobile station and the base station.

The TDSO counts the number of various frame types received on the
FCH/DCCH and/or SCH separately according to the MuxPDU category
information provided by the multiplex sublayer and the result of the
comparison between the frames received and the locally generated replica. FER



49 and PER characteristics can be cal culated fromthese counts for each
physical channel. There can be instances of transm ssion power he@grmqgm
running out in either the base station or nobile station ?caum n

transm tte™@8Vi#5t8 transnit on a 5 given traffic channel PHFUN g?”tﬁl cul ar
frame), which leads to the physical layer reporting an erasure at the
receiver. For the TDSO no speci al mechanfl%m Is used to account for the

i naccuracies th an occur, l n th PER). cal cul ati on, due_ t h| No
transni ssi on QRE% Jhavagteristics can 8IC M@%%F@%@ fgr each nd/ or
I mpl ement at i oghdnngl.t ation. 10 Transm tted frames |If configured to operate

over Fundicated Channels (FCH or DCCH) that use 20 ns frames, if the frame
activity is "Bnere capbedastanees ofjransmissian poweshegdroome rugning eut mueitherat ed

data bl ock toyf 'l{%s?‘é I r&‘,‘irls tai ns
a header (channe H& gﬂ;é%%ﬁég?nun%g@f E}nﬁpg}&t%ﬁé Eshgrgw ce
Oﬁt”)n |nf|5rngJ1VEB|’1racfﬁtshamlﬂléelsa artmmlalsfeamehmdndmtégdsmﬂmqn b2 tqygr_(l)_nbl
shal | supply n ed in an abl e
12 when oar 1y IRSTE AR AR e S e R e #P8 AR TDSPL B spfeg B frrand.
the service omedommahmfmmmmmmmmmmwmmmmmﬁm he
Se o8 Ot 1 Ofs hohe PRl BuSel R PR L RER LS Bt Gl B s thal
e mul tipl ex ock i
necessary. | fclegitel ghd £6r RahddteoroNgitaBoapl enent al Channel s ( SCHO and/ or
SCH1), if the franme activity is "ON', the service option shall supply one

or N data,Rl ocks the multiplex sublayer for each Suppl enental Channel
every frar}g mﬁfﬁ% (20 ms, 40 nms, or 80 ms), where N is the maxi mum

Prﬁlnt)lerol gI( gg% [ onhﬁghfeigmﬁ&%%ﬁh&&@%]ﬁk%s Mn a Lﬁsea ot e
(channel 1D ams frdues dfpheframe notividy js T@Jf'ﬁﬂwdebyce opticreshalbsipply Bmtly‘
[nfor i on ShhegyblSin SARAGS SRRk IS SR R RR |
in Table 10 abld)ckabhEam:‘Za hedder (chamtql i[BglndrPEﬁTrquuenceammHen) yollowedd by,
{ﬁipé‘c’:ﬂ wien PR BeBBh BRioab it ot Ton - o ocf20. WD 0115256850
Unless otherwise commanded, the service option shall supply a Rate 1 or blank
data block as listed in Table 10 and Table 12 when carrying primary or
secondary traffic, respectively. On command, the service option shall supply a
blank data block. Also on command, the service option shall supply a data
20 block with the number of bits that the multiplex sublayer requests, by
truncating the generated data block if necessary.
If configured to operate over Supplemental Channels (SCHO and/or SCH1), if
the frame activity is “ON”, the service option shall supply one or N data blocks
to the multiplex sublayer for each Supplemental Channel every frame interval
25 (20 ms, 40 ms, or 80 ms), where N is the maximum number of data blocks {or
MuxPDUs) in a physical layer SDU for a connected multiplex option, as shown
in Table 9. The data blocks contain a header (channel ID and PDU sequence
number) followed by the service option information bits.
Unless otherwise commanded, the service option shall supply Rate 1, Rate 2,
30 Rate 3, or Blank Supplemental frames, as listed in Table 10 and Table 12, when
- carrying primary or secondary traffic, respectively. A single data block is
passed to the multiplex sublayer for the SCH when the connected multiplex
option is 0xf20.




0 9 Jul 1004 PCT/USO01/04896 Received franmes The multiplex sublayer in-the -
recei ving station categorizes every received MxPDU(s) in the f undh & abieti

and suppl eRpglpkzskd ane (see [3]), and supplies the MisPDUpYR&0 (9
acconpanying bits, if any, to the TDSO. The MiusPDU 5 types that are

supplied are indicated in Table 10 and Tagée 12 for primary and secondary
traffic operations, respectively. Interfa to Layer 3 Signaling when
testing 5 ns fecdiVeDPiiadsf ranes Wien testing 5 nms FCH DCCH franes, TDSO
generates requests to Layer 3 Signaling to send m ni nessages as opposed
to sending TCOHE@ fmatip Exaub]]@eﬂ&s&teﬂe&@ivirtgéthﬁoﬁ@a tegofizeya@verg fgeivedlase. The

f f t d t
whether o + MuseDGHE 4@%m%§€taup§%ﬁ§%%ﬂw”§eé orstigpliear i ng
that frane. SheaquiPOU Hge ma&asrgahyﬁagb&s # 4y, t@m@YBS@TﬁéM@PUIS, the

m ni rressage may actually be tran at a later ns frame. 15 To test

t he Forwar mdw@tqctgdabte tlﬂéndg@blesl%@@ﬁlm@wm

request Layerse’é()l%g&?atlr ?Egg‘; rd Suppl enent al - Channel

Assi gnnent M ni Messa %I@%&t\% “accor |Mg to the frane activity. The base
station shall fill the FSCAMM i n accordance wth 0. Thebase station should
count the nunigeffacep LaverdSigrabingeden tesipgstms KD CGRHIaErs i ncl udes al | the 20

Stat on keepo redE ﬁéﬁﬂﬁ?ﬁ@éﬂp@% BTG b e,
frames recei§i sexMh@mﬁﬁBsdi martolwh EDSOFtdrAes 4x01 is
ramee, R0 THEGHPRA IR Eé‘r?sld« gPRme Rééé?ntse% SPGB G

to transmt SHM%E&@S@&H&@H{)MM N%Sr'é §@P‘3’M aﬁ%%d' ng
to the franme actjvity, The nobile station shall f|II the S REQBLOB in

the SCRVM i n %8? BrRtmessags o not daringhat frameo fince TR hasna cortrel 9funber
of good 5 ns § ﬁ%ﬁﬁﬂ i and
retransmtted 5 Lg‘?/%r Y |gna$'| ng rresg%esgaéﬂnﬁggg ngg%%&%?g%%? eeps

a transm ssio h%m':'uws drameece [3]) of the number of 5 ns frames transmtted

I(Zﬁnganent alls ﬁé{ sg%é ﬁ%‘,t ext %?%M& %DSOIEME%QS&&&O Sverse

shall request Layer 3 Signaling to transmit Forward Supplemental Channel
Assignment Mini Message (FSCAMM), according to the frame activity. The base
station shall fill the FSCAMM in accordance with 0. The-base station should
count the number of 5 ms frames transmitted, which includes all the

20 transmitted and retransmitted 5 ms Layer 3 Signaling messages. The mobile
station keeps a reception counter (see [3]) of the number of good 5 ms frames
received (e.g., MUX1_FOR_FCH_5_ms when Multiplex Option 0x01 is used on
a Forward Fundamental Channel). '
To test the Reverse 5 ms FCH/DCCH frames, the TDSQO in the mobile station

25 shall request Layer 3 Signaling to transmit Supplemental Channel Request Mini
Messages (SCRMM), according to the frame activity. The mobile station shall fill
the SCRMM_REQ BLOB in the SCRMM in accordance with 0. The base station
should count the number of good 5 ms frames received, which includes all the
good transmitted and retransmitted 5 ms Layer 3 Signaling messages. The

30 mobile station keeps a transmission counter (see [3]) of the number of 5 ms
frames transmitted (e.g., MUX1_REV_FCH_5_ms when Multiplex Option 0x01
is used on a Reverse Fundamental Channel).
No text.
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Negoti ati on and activation of service option The nobile stations gmjjﬁtaﬁm
stations that conformto cdna2000 are required to support servic

confi gur at iR YAHhegoti ati on as described in [5]. 5 Mobi | ECEUSHN/YB06

requi renments The TDSO shal |l be negotiated and connected using the service
configuration and negotiation proceduresSHefi ned in [5]. For the TDSO the
mobi | e station shall not propose a service configuration whose attributes
are inconsistent with the vafPPQErosedaresind Peseniplonattribute for the
service option. For a nobile 10 station operating in MC-41 node, the nobile
stati on shal | Ndghshliénah®actiRiBonVE REEE b Forward RC and Reverse RC in the FOR
RC PREF field and t he REV RC PREF eI d, respectively, in the Page Response

I\/Ezlsa?e an?élhgmﬁb%@ﬁt#&%ﬁﬁtjﬁsﬁm@ls{thgﬁf&hﬁd @ummwoa&e vifedMe- EI/AEC
nmode (see t mobi station shall [ndicate the pr Forwar
and Reverse r? WWW&P%EQPM%S F!E?qu:\’e F field,

respectively, |n the MC-MAP RRC Connection Request Message. Wen proposi ng
the TDSO, Bhemoaibitton felpiiieinens shal | not accept a service configuration
whose attributes are inconsistent wwth the valid service configuration
attributes forlhe FPSErshdllie nggdmésndcenmtted\uﬂiaglthe sa'ﬂlce'ﬁbnﬁ aalmht

ervi oo cont | S BebARdH el el n 1. e MBQ e %b@%ﬁ%
confi gur ati onskedll metipropesd a setvicet condigaration whesogittibntes W Mitorsistent wth0 9

Jul 7004 PCT/US01/,00896 Ser |ce conf.j qura attrl but eValid sel.ecti ons'
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REV_RC_PREEF field, respectively, in the Page Response Message and Origination
Message. For a mobile station operating in MC-MAP mode (see [6]), the mobile
station shall indicate the preferred Forward RC and Reverse RC in the
15 FOR_RC_PREF field and the REV_RC_PREF field, respectively, in the MC-MAP
RRC Connection Request Message. When proposing the TDSO, the mobile station
shall not accept a service configuration whose attributes are inconsistent with
the valid service configuration attributes for the service option as listed in Table
14. The default service configuration for the TDSO shall be as shown in the
20 valid service configuration detailed in Table 14.

Table 14 Valid service configuration attributes for test data service option
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Forward Traffic Type Primary® or Secondary Traffic
Reverse Traffic Type Should be identical to the Forward Traffic Type
Forward FCH Radio Configaration RC1,2,3,4,5.6,7,8,0r9
Reverse FCH Radio Configuration RC1,2,3,4,5,0r6
Forward DCCH Radio Configuration RC3,4,5,6,7,8,0r9
Reverse DCCH Radio Configuration RC3,4,5,0r6
Forward SCH Radio Configuration RC3,4,5,6,7,8,0r9
Reverse SCH Radio Configuration RC3,4,50r6
Forward SCH Frame Size 20 ms, 40 ms, or 830 ms
Reverse SCH Frame Size 20 ms, 40 ms, or 80 ms

Forward Supplemental Channel Multiplex
Option

0x921, 0x911, 0x909, 0x905, 0x821, Ox811,
0x809, 0x03

0x922, 0x912, 0x90a, 0x906, 0x822, 0x812,
0x80a, 0x04
Oxf20

Reverse Supplemental Channel Multiplex
Option

0x921, 0x911, 0x909, 0x905, 0x821, 0x811,
0x809, 0x03

0x922, 0x912, 0x90a, 0x906, 0x822, 0x812,
0x80a, Ox04

0x£20

T'See [5] for a description of the selections.

*Applies when Forward RCis 1,3,4,6 or 7.
*Applies when Forward RCis 2, 5,8 0r 9.
‘Appiies when Reverse RCis 1, 3 or 5.
Applies when Reverse RCis 2, 4 or 6.

€ Selections in bold represent the default configurations for the TDSO.



answer before entering the Waiting for Mbile Station Answer subsat(d 3y50p
The nobile station shall connect the TDSO at the action tinme specified in
the Service Connect Message, the General Handoff Direction Message, or the
Uni ver sal PMR&YF256% r ecti on Message containing the TDSO sePGTASOHWBI%0N

connection, and shall initialize the service option as specified in
Section Oin this document. Wile the servbg&e option is connected, the TDSO
shall process the received frames as speC|f|ed |n Cand nerate and supply
frames for trHtRemobilgstation onigingtesiariaseentsadDE) 3mm@hdmenon

allocation T | request hi gh speed operation on the
Suppl enent al hﬁ&%r%ﬁﬁméby seﬂﬁghg one of the follow ng nessages to the
BSC/ MsC at an |, faeiysat 1

Request Message ?gﬂfCRI\/) 6Séﬁﬁpllg°‘r??gén%mﬁ %ﬁann éﬂle uegélﬁgﬁg&nask%‘ssagegn(g‘&w
If a Suppl ement al PHERPA RE%W%S-%@@‘”??“‘E@W’%’H@“ #rbbi | e station

shal | : enblet,{:lg Q?W%%ﬁﬁae Table 15 Set the DURATION field in
the SCRMVREQ BLOB 106 mobifesipiongall qopnest eSOt @e-poiipaires spieeiad in; e Service Reness) 0B
field in the Suppl¥eeze.dic GehaeliahdoRSirecion Meskige alyelni@et! Hdnéoff Direction Message

S| ZE_OF_REQ BLOB fdophing o NOSCUpIH-cipRil ShodkliANA i liinle HERAAAGpich fahe
nunber of octets in SCRM uppl.ement a ue

M ni Message is usgecflg.‘!3 e 570 :BEqmlfjwf"m%‘rLlfWhﬂ gf' SePho ,&sfss"é’ﬁ?ff%f?'ﬁég

REQ BLOB (see Tabl eocm)mawe‘f?drﬁemm spegifigd;in fand sqneray mdEEpPlyifamel forriransppission as
Suppl enentlél Channgéciflemeoest M ni Message Set the DURATION field in the S
LOB to "1111'" Include the S LCB in the REQBLOB field in the Suppl enent al

Channel Reque§|} Q%Imn For the purposes of this standard, the term
"aut o- answer " oh ave oIIovmng meaning. Wiile in the Waiting for

bil e Stat Tr af
Mpbil e Sta Iomhé\ﬁmrem I@ﬂush%m%éswﬂo%és gp%érﬂﬂ rafrc

Channel State, the m)bl I e sta call send Connect Order
to the base SW( MMWW%MAHH

the nobile stﬁj ﬁ}p%ggn REn ment al Channel Request Message or -
Suppl enent al C nne equest é?lm \essage, the BS may respond with an

al | ocati onznessggeg st Messhie The nobile station shall not
repeat the request sooner than one second after the request was sent. |f
t he »  Supplemental Channel Request Mini Message (SCRMM)

If a Supplemental Channel Request Message is used, the mobile station shall:
»  Assemble the SCRM_REQ_BLOB (see Table 15)
®  Setthe DURATION field in the SCRM_REQ_BLOB to ‘1111'

20 * Include the SCRM_REQ_BLOB in the REQ_BLOB field in the Supplemental Channel Request
Message

* Set the SIZE_OF_REQ_BLOB field in the Supplemental Channel Regquest Message to the
aumber of octets in the SCRM_REQ_BLOB

If a Supplemental Channel Request Mini Message is used, the mobile station shall:

25 *  Assemble the SCRMM_REQ_BLOB (sec Table 16) and include it in the REQ_BLOB field in the
Supplemental Channel Request Mini Message

®  Set the DURATION field in the SCRMM_REQ_BLOB to ‘1111’

» Include the SCRMM_REQ_BLOB in the REQ_BLOB field in the Supplemental Channel Request
Mini Message

3 For the purposes of this standard, the term “auto-answer” shall have the following meaning: While
in the Waiting for Mobile Station Answer Substate of the Mobile Station Control on the Traffic
Channe! State, the mobile station shall automatically send a Connect Order to the base station as a
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= Commence using the same test parameters for the channel that was used before the rate
15 change took effect.

If the mobile station receives a UHDM, a ESCAM, a RSCAMM, or a FSCAMM
that deallocates the current Supplemental Channel(s):

» The mobile station shall continue transmitting the TDSO traffic over the Fundicated Channels
without any reinitialization.

20 e The mobile station may request high-speed operation on the Supplemental Chanael(s) by
sending a Supplemental Channel Request Message or, if permitted by the base station, a
Supplemental Channel Request Mini Message to the BSC/MSC at an implementation-defined
time.

SCRM_REQ_BLOB format

Table 15 SCRM_REQ BLOB format

Field . Definition
(bits)
DURATION_UNIT 3 The mobile station shall set this field to one less than the number of

20 ms intervals in a single duration period.

NUM_REQ 3 The mobile station shall set this field to the number of service
request records in the SCRM_REQ_BLOB.

message requiring acknowledgment without waiting for the user to explicitly command the call to be
answered. The mobile station shall enter the Conversation Substate.
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At it

DURATION 2 The mobile statton shall set this field to the number of duration
periods that the mobile station requires reverse high-speed operation
for this service option. A value of '111111111’ indicates a request |
for an infinite duration.

SCRMM_REQ_BLOB format

Table 16 SCRMM_REQ BLOB format

Fleid Length tion
(bits)

SR_ID 3 The mobile station ghall set this field to the service reference
identifier associated with this service option.

PREFERRED_RATE 4 The mobile station shall set this field to the Reverse Supplemental

\ Channel Rate (according
Table 17) that it prefers to use for this reverse high-speed operation
for this service option.

DURATION 4 The mobile station shall set this field to the number of 20 ms
intervals (according Table 18) that the mobile station requires
reverse high-speed operation at the PREFERRED_RATE for this
service option.

RESERVED 5 The mobile station shall set this field to ‘00000,




val ue (bi nary)channel

Nx9. 6 (kbps)
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Table 18 Encoding of the DURATION field
DURATION field value Number of 20 ms intervals
(binary) :
1y Infinite
CDMA-CDMA hard handoff scenario
While in a TDSO call, if the mobile station receives a Universal Handoff Direction
5 Message signaling a hard handoff in which the active set, frame offset, or ,
frequency assignment changes, upon performing the hard handoff, the mobile
station shall:
o At the action time associated with the message, reinitialize the TDSO to supply data blocks with
all 1 bits at a 100% frame activity to the multiplex sublayer for the FCH/DCCH channels
10 (depending on the channel configuration).
e« Ifa snpplementall channel assignment is included, at the start time indicated by the
FOR_SCH_START_TIME or REV_SCH_START_TIME fields, reinitialize the TDSO to supply
one or more data blocks at the new rate filled with all 1 bits with a 100% frame activity to the,
multiplex sublayer for the SCEi(;).
15 e If the TDSO call in progress is a mobile-originated call, after the hard handoff, the mobile

station shall propose the test parameters that were in effect before the hard handoff to the base
station in a control directive using the Service Option Control Message.



The TDSO shall be negotiated and connected using the service configuration
and negoti ation procedures defined in [5]. For the TDSO the bas@3siatign
shall not Wq(,)aq%%% a service configuration whose attributes are

i nconsi st en ®he 5 valid service configuration attri bfCE/4S8H008Me
service option. The base station shall not accept a service configuration
whose attributes are inconsistent with tH& valid service configuration
attributes fo . ' option as shown in Table 14. The base station
shoul d not prgﬁ%ggmg&rﬁﬁeﬂ\?%%?e RC that is different than the one proposed by
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segnent is ca%@@ﬁh%%’ﬁ%?’tﬁﬂ?ﬁgﬁ?@ﬁi RHPFEPOR 3 reyersedRC thatrisidiffenentitban
generat ors asgeChiud pebpiisbdl bylthe elbibiRAa e reinitialized prior to TDSO
frame pro sshﬂg f or ea&hg nchroni zation frame. Al service option

initializ ¢ forvoarel andseeversechigh#speed gpération by TDSO f r ane

25 processi ngafl ERRh &I CHARN . [ annel .
Forward Tr affic‘%(_a:lhf:gi nel's For fa%e For %ﬁ#%@%ﬁﬁﬁéﬁléﬁ{)ﬁ%&? F- DCCH,
F{SCHO, and FseRsified in the ESGAVE FSHAMM, REGANMMsosUHMDMbe t hose franes for
which the least significant nine bits of the SystemTine in franes (as
defined in [ 2fjnciasuatftfd@ahe tO the | east 30 significant nine bits of the
bit-w se exclusive-OR of the |east significant 32-bits Public Long Code

Mask ( Pl CK- 32ThefFotwardmaid Revetsa (TirafficaCithrineds (FRBCHAASRBEE, F AR Jul
R T R T L NG
seconds each. This corresponds to every:
* 2048 frames for physical channels (FCH, DCCH) with 5 ms frame length
* 512 frames for physical channels (FCH, DCCH or SCH) with 20 ms frame length
* 256 frames for Supplemental Chaanels with a 40 ms frame length

20 » 128 frames for a Supplemental Channel with an 80 ms frame length -
The first frame of a segment is called the synchronization frame. All pseudo-
random number generators associated with the channel are reinitialized prior
to TDSO frame processing for each synchronization frame. All service option
initialization and control operations also take effect prior to TDSO frame

25 processing for a synchronization frame for each physical channel.

Forward Traffic Channels

For the Forward Traffic Channels (F-FCH, F-DCCH, E-SCHO0, and F-SCH1), the

synchronization frames shall be those frames for which the least significant

nine bits of the System Time in frames (as defined in [2]) are equal to the least
30  significant nine bits of the bit-wise exclusive-OR of the least significant 32-bits

Public Long Code Mask (PLCM_32) of the mobile station and the value
Ox2aaaaaaa.



Channel s, however, the synchronization frame time as cal culated for the
Forward Traffic Channels above may not coincide with the beginnifhg jof yinhe 5
frame periqgohpsisidrese channel's. In that case, the circul apchhshBoessdal |

still be generated using the sane generator as for other forward channels
(F-FCH DCCH) for the 20 ns frane | ength. wever, the begi nning of the next
frame period on the Forward Suppl enent al annel that is closest intinme to

the frame as mAlaRbmlcarnalaiesd or Forward Traffic Channels shall be treated
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he R

frame I ength ratlon rse Supplenmental Channels, however, the

synchroni zat @ﬁ@lﬁﬁ&%ﬂbe@ﬁlmﬁan@demgh Howeven\the beginring ptthemsxtel s
above may not E:FFIIW rtﬂﬁ%s Jese
channel s. fg%ﬂg'ﬂ:%%@?éﬂ%%%%@%ﬁ%ﬁ%@'lﬁer sha t Eﬂsgég}cehr}fgr%é% ed using
t he sane geneuhatfn-.—:tmaas tdcuhtdubabamter?erwmh'ﬁmfﬁcwwlbﬁe&)eat&&aa he 20
nms frame ngth.. ver nin f th |od on the
Rever se Sh@p%ﬁﬁ%ﬂﬁ% ’Bﬁ@e&ﬂ“ﬁ“@% ?@I‘F'ﬁﬁorttﬁgﬁg a% cal cul at ed
above for Rev@ugslereatdliChatinehnel s shall be treated as the first frane of
t he next 10. 24- second test segnent for the Reverse Supplemental Channel.

30 Counters 1?5 gils alsl on and the base station shall support the {
transnmit counters isted tn Table 19 and Table 20 for the Fundi cated and

Suppl enent al B eversd HaRRCChShols (RBCHIR PROAHYR QIO 220ER-SCH1), the
PCTI USOl / 00896 59 Table 19 Transmt franme counters. on t{_lhe f undi cat ed
channel syncl:uonma’aon frames shall be those frames for which the least significant

15 nine bits of the System Time in frames (as defined in [2]) are equal to the least
significant nine bits of the bit-wise exclusive-OR of the least significant 32-bits
Public Long Code Mask (PLCM_32) of the mobile station and the value
0x15555555.

Reverse Supplemental Channels

20 For 40 ms and 80 ms frame length operation on the Reverse Supplemental

Channels, however, the synchronization frame time as calculated for the
Reverse Traffic Channels above may not coincide with the beginning of the
frame period for these channels. In that case, the circular buffer shall still be
generated using the same generator as for other reverse channels

A 25 (R-FCH/DCCH) for the 20 ms frame length. However, the beginning of the
next frame period on the Reverse Supplemental Channel closest in time to the
frame as calculated above for Reverse Traffic Channels shall be treated as the
first frame of the next 10.24-second test segment for the Reverse Supplemental
Channel.

30 Counters

The mobile station and the base station shall support the transmit counters
listed in Table 19 and Table 20 for the Fundicated and Supplemental Channels,

respectively.



Generated frame Transmtted franme typeCounter nanme type Rate 1Rgﬁr§ &\Im £I'h
no signali ngTDSO E1l-TI Rate 1Rabe 1 with di mand-burst signalin d 0 D
Rate 1Rate 1 with bl ank-and-burst signalingTDSO EL_TB Bl ankBl ankTDSCEB_TB
Bl ankAnyth.%“H%%@r than bl ankTDSO EB  TO Tabl e 20 Tr ansnPtTA80Y4084¢e
counters on the Suppl enmental Channel SCH-generated franme typeTransmtted
frame type (kbps) Counter nanme Nx9. 60rNx15941 N Xx 9.6 or N x
14. 4TDSO_ENXx 6 or N x 14.41B| a B, Bl nkBI ankTDSOEB TB
'N can take ﬁiﬁ&yutgmfmli frajne 8°“I!Lt8rs‘1‘8 g‘-“%@“"-g 72 dependi ng on
t he connect ed transn ssion rate  The SCH frane (‘n sists _of one or nore
dat a bl ocks of type Rat e Rate 2, or Rabe 3 as deter{m ned by the
connect ed rmul The and the |basg, %gw hal |
support the rehcel vapeount ¢rs listed 5 in Tabl'e 21 and (Tabl e abl g 21
Recei ve frane! ' Xect-ed—frans
t ypeRecei ved franeRﬂﬁﬂylpeCO mtelwwawélméme 1Error-free RAtT®SA-Et-Thmre Wit no
di m and- TDSOH Rate ] t—erTors by—the
servi ce TDSO BR " opt il G hgfe&"f"ﬂ‘dﬁe%% SRiog o ¢ frarreTBB&PfTDRate 1dx her
rate frameTDSQELRQaRat € 1 Rh@ D Kiotldic Gadf tutstsgosias EB 0 9 |JnDso_BOTHO 01/ 51568
L frane type Recelved frane ty

PCT/ USOL/ 00896¢—60_Expected
Blank - Blank TDSOQ_EB_TB

Blank Anything other than blank ' TDSO_EB_TO

Table 20 Transmitted frame counters on the Supplemental Channel

SCH-generated frame type Transmitted frame type (kbps) Counter name
(kbps)
Nx96orNx14.4 Nx960orNx 144 TDSO_ENx_TNx
Nx96o0rNx 144! Blank TDSO_ENx_TB
Blank Blank TDSO_EB_TB

N can take the values 1, 2, 4, 8, 16, 18, 32, 36, 64, or 72 depending on the connected SCH
transmission rate. The SCH frame consists of one or more data blocks of type Rate 1, Rate 2, or
Rate 3 as determined by the connected multiplex option. '

The mobile station and the base station shall support the receive counters listed
5 in Table 21 and Table 22. '

Table 21 Receive frame counters maintained for the FCH/DCCH

Expected frame type Received frame type Counter name

Rate 1 Error-free Rate 1 frame with no dim-and- | TDSO_EL_RI
burst

Rate 1 Rate 1 with bit errors detected by the service | TDSO_E1L_RERR
option

Rate } Dim-and-burst frame TDSO_EI_RD

Rate 1 Other rate frame TDSO_E1_RO

Rate 1 Blapk-apd-burst TDSO_E1_RB




Rate 1Rate 1 physical layer frame with insufficient TOSO E1_tFL 0ghyg @I

| ayer frame quality' Rate llnsufficient frame quality (erasure) TDSORI

Nul I Nul I' T Nul | Bl ank TDSCENRB Nul | & her TDSO- EN_RO zed by
Mul ti pl ex égtﬁ:ﬂgéi\%?(m only. Table 22 Receive frame counter ;ﬁﬁﬁbﬁ@%&
Suppl-enent al Channel SCH expected franme RgBEI ved franme typeCounter nane
type Nx 9.6 or Nx 14.4Error-free Nx 9 N x 14.4 franeTDSORNx_RNx N
X 9.6 or N x AN 96 or x4 Frare—wth—bit—erk
detected by t heggRéi thfne bn N X 4. 4] nsuff|C| nt frarre
qual ity (erasyre) TDSO ENx N x 9. 69%'?@&'%& 4Bl ankTDJO-

Bl ankBl ank TDSORB RERatBl ank Any Rié nghy@f&ﬂ@yertﬁlaﬁa;m{ aakatleS W‘ le -
station shall [support the co E‘L}'QQ *n Table 23 for the jcal cul ati on of | PER
on the Suppl eqental Channels a]b €¢ei ve PDU cdunters mai ntai npd
for the Supplg¢nment aRahannel $mhifitieaxige hady (@dsefiecel ved s ERet ypeBrt
counter nane 3 ) B3 e 3 MuxPDU wi thi
errors detect¢d by tNW TDSORBNER TWOR 3Insufficient fr|dPSOENAN ty
(erasure) TDSQE3-RE ror-1TE o2 vk PDO—TBSORZRZ—2Rate—2vtr<PBd—i t h
Crrors deteothd by CrW T0o0 [BHER 1080 R 3 0 5 g0 oqdpebrcks

Null Other TDSO_EN_RO

RR

1 Categotized by Multiplex Option 0x01 only.

Table 22 Receive frame counters on the Supplemental Channel

Smﬂpt:::dm Received frame type Counter name |
Nx9.60rNx 144 Error-free N x 9.6 or N x 14.4 frame TDSO_ENx_RNx

Nx9.60or Nx14.4 N x 9.6 or N x 14.4 frame with bit errors | TDSO_ENx_RERR

detected by the service option

Nx960r Nx14.4 Insufficient frame quality (erasure) TDSO_ENX_RE
Nx960rNx14.4 Blank TDSO_ENx_RB

Blank Blank TDSO_EB_RB

Blank Anything other than blank TDSO_EB_RO

The mobile station shall support the counters in Table 23 for the calculation of

PER on the Supplemental Channels.
!
5 Table 23 Receive PDU counters maintained for the Supplemental Channels
Bit counter
SCH expected rate Received MuxPDU type
name
3 Ecror-free Rate 3 MuxPDU TDSO_E3_R3
3 Rate 3 MuxPDU with ectors detected by the TDSO_E3_RER
TDSO R
3 Insufficient frarne quality (erasure) TDSO_E3_RE
2 Error-free Rate 2 MuxPDU TDSO_E2_R2
2 Rate 2 MuxPDU with errors detscted by the TDSO_E2_RER
TDSO ' R




-

WO 01/52568 61 PCT/ USOL/ 00896 SCH expect ed rat eRecei ved MixPDU ty
name 2l nsufficient frame quality (erasure)TDSQ E2_R E | a'

count er
Rate | a MuxPDU

-

TDSO

BSPhL 20

la Rla isRate la MuxPDU with errors detected by the

TDSO El a- RO ¥ R | al nsufficient frame quality (erasurePCETSPRIBRE

1b2Error-free Rate | b MuxPDU TDSO E1b-R b

detected by the TDSOEI b_RER TDSOR | bl nsu8ificient frame quality

(erasure) TDSO031h _RE

Ib Rate | b MuxPDU with errors

Rate la corresponds to the Rate | type MixPDU

appl i cabl e only
Rate | b corresp

opti ons 0x809,
9. The foll ow
val ues as
st orage Channel
Mbbi | eTransni t
F- PCH FFC' UPFE
ERBaseRecei ve '
refer to Table
refer to Table

to multiplex|options Ox3- Ox4 as indi categ ignTabIe D, 2
OReH LRebdiaeRdt e | ty i cabl e ol Yiteognten| {i pl ex
OxSCa, Ox811,] Ox812, , an 822 as indi caimed i p Tabl e
g—buffers shalll .be capahle of storing the fyrane counter
shown in tRe fol | gpsEgcieny naliggdsisere)? 4 Fr ame cioURSPEL-REal {ie

Buf E;?udtiunf‘ ot eT = vat torage—type—RPCHHRECHEBUE
RBaseRécei ve R B&ﬁ“'m Mobi | eTransm t%’é@ﬁ%cei ve
Mobi | eTf ansm 1| RABASMBPOEIiR erdors dothda Xk BUHMMS0 B £RERADS M t
For nore infcrﬁ?bi on on transmt frame coupnger val ues,
19. For _nore linformation on receive frane counter valjues,
21. 0 92JUL 2(QQbuffdid0Adrn B0 (erasure) TDSO_Ela_RE

1p? Error-free Rate 16 MuxPDU TDSO_Elb_R1b

1b Rate 1b MuxPDU with errors detected by the TDSO_EIb_RER

TDSO R
1b Insufficient frame quality {erasure) TDSO_EIlb_RE

! Rate 1a comresponds to the Rate 1 type MuxPDU applicable only to raultiplex optioas 0x3-
0x4 as indicated in Table 9. )

% Rate 1b carresponds to the Rate 1 type MuxPDU applicable only to multiplex options 0x309,
0x80a, 0x811, 0x812, 0x821, and 0x822 as indicated in Table 9.

The following buffers shall be capable of storing the frame counter values as
shown in the following tables.

Table 24 Frame counter-value storage

Channel Buffer Station Counter-value storage type'
- m
RFCH | RFCH_BUFFE Mobile Traosmi
R Base Receive
R-DCCH | RDCCH_BUF Mobile Transuit
FER Base Receive
i T it
F-FCH | FRCH_BUFFE Mobile ransm
R Base Receive
i Transmit
F-DCCH | FDCCH_BUFF Mobile
ER Base Receive

! For more information on transmit frame counter values, refer to Table 19. For more
information on receive frame counter values, refer to Table 21.



62 PCT/ US01/ 00896 Table 25 Frane counter-val ue storage for Supple
Channel s Channel Buf f er St ati onCount er - val ue storage type*
ransmt RBaseRecei ve R-SCH1 RSCH1 BUFFSMobi | eTransm t
FSCHO BUFFER Mbbi | eTransnit BaseRecei vePE 00896
FSCH1 BUFFBR Mobi | eTransnit BaseRecei ve *For
and receive franme counter val ues,
on receive bit counter val ues,
i ni tializati olable®5cBrdme koanteratalwestoeige for

anscRecel VE g

nore

R- SCHO

TS 200

nore information on transmt
refer t62Table 20. For

i nformati on

refer to Table 23. Mbile station
Sﬁ;ipleﬁqeht‘ﬂlt@lﬁﬂxkﬁ ion 5 If a

TDSO initialization is required as a result of a signaling nessage on

f-dsch, the JnobiTe stafion shallT ¢onstder the jsystem [T ne 1 mfranes

coi nci ding wi tih tdannehct f on Bufee of |t he s@mm6age {( ascelmber-paddk stomgt Bper t 9 be
the effective initializattion franmei FR FRANE Eaor the For ver se
Fundi cated Trgffi nnﬂa FiR=PCPH andgétde 10 F/ R- FCH)Transdie TDSO shal |
consider the System Tinme|lin franes t et of
the Service Cdnnect Message astthe ilniti affzatidn franme. Reed¥ the Forward
and Reverse SJpprl enent al [Channel s TR g anarjor FI R ., The— TS0
shal | consi der| t 3S@Jkt emﬁﬁww}—:rarres col NnCi g‘l ng with lt?&%igﬂ start fi

I ndi cated by tlhe FOR-scH|{5TAR®R TuAF] (f omBafeor war|d Suppl enmsatied 15 Chanpel s)
or REv_sm ~5; rpsd—HMe(for—ReversetSupplenent-all ' | de
of the ESCAM IFSGAMpd . ReshMMbusir YHOM Mpde is fthe inititeosmation frame.
The initializgtion franme|may col nci e alseLllt: SlyTrchTroTTZ Lom frame a
physi cal channel. Until fhe first synchrdnizatign on a chaningl is achilved,
the 20 TDSO ghal | onl se the defdult I ngs| for the taghi par anet ey s,
that is, an alll B8 gU[_ Bt 4B m/:lggﬂgg D?‘T/ Usol /nngtqn P

Base

Receive

*For more information on transmit and receive frame counter values, refer to Table 20. For more '
information on receive bit counter values, refer to Table 23.

Mobile station initialization and control operation

Service option initialization

If a TDSO initialization is required as a result of a signaling message on f-dsch,

the mobile station shall consider the System Time in frames coinciding with the
action time of the message (as defined in [5]) to be the effective initialization
frame, EFF_FRAME.
For the Forward and Reverse Fundicated Traffic Channels (F/R-DCCH and/or

10

F/R-FCH), the TDSO shall consider the System Time in frames that coincide

with the action time of the Service Connect Message as the initialization frame.
For the Forward and Reverse Supplemental Channels (F/R-SCHO and /or F/R-
SCH1), the TDSO shall consider the System time in frames coinciding with the
start time indicated by the FOR_SCH_START_TIME (for Forward Supplemental

15

Channels) or REV_SCH_START_TIME (for Reverse Supplemental Channels) fields

inside of the ESCAM, FSCAMM, RSCAMM, or UHDM that is the initialization
frame.
The initialization frame may coincide with the synchronization frame on a

physical channel. Until the first synchronization on a channel is achieved, the

20

TDSO shall only use the default settings for the test parameters, that is, an all



63 1's data pattern Wi th a continuous transm ssion every frane p rgl-ﬁﬂ?ﬁ[ﬁo
ms, 40 nms, or 80 m;) on that channel. To performTDSO|n|t|aI|za

nobi | e sta&%gl performthe followi ng operations: | medi at el 'y
prior to T 'frarre processing for the Reverse Traffic Chaﬁﬂypsq(lt’qq%{’ﬁ is,

R- FCH R- DCCH R- SCHO R- SCH1) synchroni zation frame for which the System Ti ne
in frames falls in the range from EFF_ FRBMVE to EFF FRAME + FRAMES

PER _SEGVENT _ he ile station shall the ¢ ers

associ ated wi %H%ﬁgﬁ@ ?FS?‘%“&O é‘ﬂﬂg}l@smp& ?@Fg"m‘fd’e qu&hﬁéﬁ/er se
Fundi cat ed Tr@fﬂm,mrﬂﬁanamﬁ&tdthbamwnters are RFCI BUFFER and RDCCH- BUFFER
15 For Rever e l nnels,. the counters ar eRSCHO BUFFER and
RSCH1 BUFFERSF%%‘%;%H‘W Rﬂ@mﬂﬁg@ﬂﬁ ‘statiogrshafl pegformi e follewing 20 ns
physi cal cha afigrge | ength 255 for a 40 ns physical channel frame

| engt h 127 for a 80 nms physical channel frame length |Imediately prior

to TDSO frianme ps 0qamedisisly fombr boMEDIOENRE Grodesdlyl fof an@eQé}Ee' aéhmtnﬁp (umF
FCH F- DCCH E SCHQO! |onframefor T Ch "Is'ma
in franes 20fa||slﬁ|:(§9Fh]Jerange @Egé‘?@ﬁim I\g‘/’rl

FRAVES PER SEGVENTframes faliq vagltwrense from EFFLRAME @mhmmmm ers

associ ated with t o, wa bk safid sBalGoaRe @hberd BsoBREDwithaks Reversd rrafi Onéls
Fundi cated Traffig, ghannel's, the counters are FFCH BUFFER and FDCCH_BUFFER
For Forward Suppl emental Channels, the counters are FSCHO BUFFER and

FSCHI - BUF§ER The val 115 ﬂlIVBIF Mﬁca@ﬁﬁm S, %L":Eys' ca %%%Ea 29 s

physi cal channel fr a 40
| engt h 127 for a 8 cal channel frane Iength 09 JUL 2004 WO
01/ 52368 PCT/ USO1/ 00@96Rc‘§e4__sel\/§plhl,leem§ntmat bgarllmglont r ol er aatrl

[ the cou ers %Q!E[O BUFFER and

RSCH1_BUFFER
- The value of FRAMES_PER_SEGMENT_1 shall be:
15 * 511 for a 20 ms physical channel frame length
» 255 for a 40 ms physical channelfmmelengﬂt

e 127 for a 80 ms physical channel frame length

¢ Immediately prior to TDSO frame processing for the Forward Traffic Channel (that is,

F-FCH/F-DCCH/F-SCHO/F-SCH1) synchronization frame for which the System Time in frames

20 falls in the range from EFF_FRAME to FFF_FRAME + FRAMES_PER_SEGMENT _1 inclusive,
the mobile station shall set the counters associated with the Forward Traffic Channels to zero.

— For Forward Fundicated Traffic Channels, the counters are FFCH_BUFFER and
FDCCH_BUFFER

~ For Forward Supplemeatal Channels, the counters are FSCHO_BUFFER and
25 FSCH1_BUFFER

- The value of FRAMES_PER_SEGMENT._1 shall be:
s 511 for a 20 ms physical channel frame length
e 255 for a 40 ms physical channel frame leagth

* 127 for a 80 ms physical channel frame length



Control invocation The nobile station can either propose or invok@% :
service-option-specific functions for a TDSO call by sending a IJU# Z:DQ‘

Opti on Contg .0l age to the base '5 station. Wen the L] jon
sends the ég&\%’ tion Control Message, it shall: Sendn}}?:l'r@“i&ﬁéésage
requiring acknow edgnent Set the CONTROL_CODE field in the nessage (see
Tabl e 39) to' 00000000" The nobile st ati oR%can onl y propose val ues of test

paraneters fqy ' 10 the test interval. The nobile shall be-able
to i nvoke thgd%’oﬂﬁﬁ}fug#wrng%ro‘i’?go directives without any base station

nmedi ation. Control directive Wien the nobile station receives a Service

Option Contr cdonesa@@eW th cn, 1 ¢ r in the range' ooooooi' -'00000100

i nclusive (corresponding to FCH, 15 DCCH, SCHO or SCHL physical

channel s) as Theinobiledtationedn eitldd propesambinveke sémtidecsptidins sider the
1

System Tinme in _franes coincidi wi th.,the actio | of, .t he ssage to be
Che. of fect | velBSHPER F9A FRSLEBbY Hliag A Aaryich P bet Contepl psoigh g e base

as' EFF_FRAVE sthon.WheBahe intobiR staiors sels the 3e/sde) OptRaMCirs ol Maddgk Gt Channel
20 | mmedi atelg ﬁrlor to TDSO franme processing for the Reverse Traffic

Channel sync tzation frame for which the SystemTinme in frames falls in
the range from EFF_FRAME to EFF__ FRAME + 511, inclusive, the nobile
station shal | p&rfEPH IHEFREcIrSRFPERCIPPwIcd g OPY COUNTERS field is equal to

*1', the nobile station shall copy the counters 25 associated with the
speci fi ed Rever&e %F‘&T‘?‘? a?ﬂ@f}é’flbu%@%%ﬁﬁ able 391y000000R - FER,

RSCHO_BUFFER, Theésibile siiiidil carBbidiytgiopaseieilaesbfiret isa’raiﬂ}!iters(fb1ai.‘i$‘»la§3diu1-in§2

confi guratl' onqh%see .Sect }alOQ'g‘Q’ 3 fifrﬂ‘g&rhe%if formati o%. 30 If theﬁ&LEA
COURTI ERS1?i g tret iptRrypl. e mobile ble to iyoks the Aaymtes sl count er s
associ at ed Waﬂeéﬁﬁs&pﬁﬁbﬁiﬁcyﬁ’@éﬁﬂﬁ)nﬁi@ﬁﬁﬁb@annﬁ to zero (see Section
3.3 for nore information). I'f the CHA NNEL DI RECTION field is equal to

'00" or "10', ,the nohile station shall performthe following. 0 9 JUL 2004
WD 01/ 52568 Peorrhditi0896 65 + Initialize the |ocal test variables

associ at ed W yhd e svShRCRakiBn tO&iVE d'Service Option Control Message with
CTL_REC_TYPE in the range ‘0000001’ - ‘00000100’ inclusive (corresponding to FCH,

15 DCCH, SCHO, or SCH1 physical channels) as indicated in Table 39, the mobile |
station shall consider the System Time in frames coinciding with the action time
of the message to be the effective operation frame or initialization frame (also
known as'EFF_FRAME for the particular physical channel).

+  Reverse Traffic Channel :

20 Immediately prior to TDSO frame processing for the Reverse Traffic
Channel synchronization frame for which the System Time in frames
falls in the range from EFF_FRAME to EFF_FRAME + 511, inclusive, the mobile
station shall perform the following:

— If the COPY_COUNTERS field is equal to 1", the mobile station shall copy the counters
25 associated with the specified Reverse Traffic Channe! to RFCH_BUFFER,
RDCCH_BUFFER, RSCHO_BUFFER, and/or RSCHI_BUFFER as determined by the

channel configuration (see Section 3.3 for more information).

— If the CLEAR_COUNTERS field is equal to '1", the mobile station shall set the counters
associated with the specified Reverse Traffic Channel to zero (see Section 3.3 for more
30 information).

- If the CHANNEL _DIRECTION field is equal to '00' or '10', the mobile station shall
perform the following:



implied by its value in the nessage. Initialize the |ocal test viré blﬁﬁ
associated with FRAME ACT IVl Y to the value inplied by its valu AUk Fl
nmessage. 5 Forward Traffic Channel Imediately prior to TDSO frane
processi ng W&OR¥8rorward Traffic Channel synchroni zati orPGYEIN488¢ which
the System Tine in frames falls in the range from EFF_FRAME to EFP_

R AIVIF + 511, inclusive, the nobile sta6bon shall do the follow ng: 10 15
|f the COPY_COUNTERS field is equal to '1', the nobile station shall copy
the counters associ at®edngialite thihlocal dest vériablek FEepcinmad ot DATALIOWB( N dle valpe
FFCH BUFFER, FDCCH- BUF [pigifed by 86h{u@ fn tieSiedage BUFFER (see Section 33 for nore
i nformation). If the CLEAR- COUNTERS fi el d |s equal to "1, the nobile

station shall set the CogafifeShe 18G5 RE ivaiBEs M&M%MJA@W&V@JQIW
Traffic Channel to zero Sj‘?ﬁ%‘ Sect on 3 for nore information). If the

CHANNEL_DI RECTION  fi el U 4% 01', the nobile station
shall  pertormthe 8 n|t|al I ze the local test variables
associ at edfsvm th DAW%%& lhe value inplied by its value in the
message. 20 Inltlh\HWathbrpmMOTlaS@fmanepm@ssmgmw@dwmdﬁr#ﬁANE

mobiI'e stati on t eof AR ERChbaRaar iR 1a i R 3R i HRHLDO ©

description), if afaliBlinltke |fmm@enﬁmmst@5ﬁm~mﬁpmdns1@emaﬁww§ssage
with CTL..REC TYPE .. i ng t@g S 00000001' ' 00000100" inclusive
(correspondi ng to ) SCH1 physical channel s) as I I sted

cOnTROL O 116l 4° P#&Fai’%df%a‘%%%ﬁd B B lonhteeesds 30h i g e
anot her proposal w taasogigted Nvith GFRGPBUFBG Fpymgpds Trafi¢ (Chaenel ttp EFGHRBYEFERSS

than or equal to the pwcueawm@adm@scm_mum(easeeﬁ&mmhmﬁmﬁmbnpf the
base station directive. 30 If the CON TROL CODE field is set to
©00000110', the nobi [Iths CAEARICORMNTERS: ficld &reqiah@r'l' xheopabii@ Statiowisialh sét fthe counters

FRAME- SOURCE  fi el d sglociftty @itnVifd $ecifidatSfwatd Bikrid Ohankkl & 224! (se8 Q8o s B} im0 68
PCT/ USO1/ 41%896 66 Cou&t er retr| eval

—~ If the CHANNEL_DIRECTION field is equal to '00' or '01', the mobile station shall
perform the following:

» Initialize the local test variables associated with DATA_SOURCE to the value
implied by its value in the message.

20 e Initialize the local test variables associated with FRAME_ACTIVITY to the value
implied by its value in the message.

Following a mobile station test control proposal (see Section 3.5.1 for a
description), if a mobile station receives a Service Option Control Message with
CTL_REC_TYPE in the range ‘00000001’ - ‘00000100’ inclusive (corresponding to FCH,

25 DCCH, SCHO, or SCH1 physical channels) as listed in Table 38, the mobile
station shall perform the following: -

e If the CONTROL_CODE field is set to ‘00000011’, the mobile station may send another proposal

with the NUM_CIRC_BUF_FRAMES field sct to a value less than or equal to the value indicated
in the corresponding field of the base station directive,

30 e If the CONTROL_CODE field is set to *00000110’, the mobile station may send another proposal
with the FRAME _SOURCE field set to a value other than 10.



When the nobile station receives a Servi ce Qotion Control Message plogth ﬂ!l& -
cnBEC TYPE in the range of '000001ol' -'ooo00i 000" (corresponding IH&J
DCCH,  SCHQyoQi/sxgkll physical channel s) as listed-in Table 3 t hen:

the nessage I1s used to retrieve the 5 ns Transmitted Frame & mﬁ”é{f’@%r the
S ns Received Frane Counters, then at. thg fi.rst synchronization frame
boundary, the nobile station shaII respo @ with the Service Option Control
Message cont addphtlQedidvst " €Sponses shown in Table 46, corresponding to the
VECr CQUNTER-ID fields (see Table 47) in the received Service Option
Cont r ol %ssmﬁnmenﬁmﬁrsmaﬁ@m&wéa%%woﬁﬁa RS ?95& th the
nmessage, the nobile station shall respond wt ’{Tﬁg S@?@%%&é& w?on Contr ol
Message cont &FRRE-TYEE indbp sange of opo101h- W@Gmaponﬁagltem DCCH,

[ﬁZpGSE&eEﬁﬁﬁmé@%ﬂ*ﬁﬁW%%%ﬁ% et Che recotved.

Service Opgion Cor&{hglmes lﬂ“ gl tialization and co troI
operations To perf | ni t he) gat@??r‘]ﬁ "fqﬁ‘d'%&ﬁ/‘aﬂﬁ’&!r' arer}c'%snlfjec

to use 5 ms fra §met %’“ﬁ’és@”ﬁté‘f"l@ﬁsﬂi’aﬁm"ﬁ‘éﬁ% B@P‘iﬁﬁc@ewbﬂwh@bmaﬂol
Message no | ater tresaend mmme@eﬁaar@mdﬂumgmmnﬂﬁg it redpbise $hownBSin Table 46,

synchroni zati on frga@pakihgto meBETT RIMEER 1 Bei@d(&0H ! [gLLleve
t he val ues of the ?ug%gjsrane 20 counters |netﬁe no f’gm\g%eart&lmger?s%gm on

MUXI _FOR FCH 5 e%9% ation  control operations Control invocation

The base ggatio ryice n_Control ssa e for |nvok| ng
service g?)t i ongspem g‘lmrag%otnl%%s ‘% & TR e, "é‘{bl\/&

Service Option Corﬂ‘ersd R/ES’%'&W"“HWMNIGWMO“'&@WW@% requiring
acknow edgnent . e nobi|e_station proposes val ues of test paranmeters
for use during fhe sfes?eﬁ?"é yigF the fﬁ@‘%gié“%ﬁuaﬁlﬁﬁ“%%elsdw%é? Her or

not to invoke the WL¢C§INI§K@Iﬁdﬂ&(FneG‘pﬁS@dnd'%te4pHﬂM&bﬁfedseﬁmlaﬁg&d'ahﬁ-augh
the Service Optiongdsapdrol Message. 30 The base station shall not send a
control directive to the nobile station any later than one second before
t he occurpen t he nchrqni z tlon frame on the channel for which the
directi ve&igscl?asetséﬁd'elﬁﬂ% 'b"fﬁ SPEH%ont rol directive 09 JUL 2001

PCT/ USQl / 0089F, perform TDSO initialization, if the FCH/DCCH are configured to use 5 ms
frames, the base station shall send a Service Option Control Message no later than
1 second before the occurence of the first synchronization frame after
EFF_FRAME, in accordance with 0, to retrieve the values of the 5 ms frame
20 counters in the mobile station (e. g-- MUX1_FOR_FCH_5_ms). Base station
control operations

Control invocation

The base station shall use the Service Option Control Message for invoking service
option specific directives. When the base station sends the Service Option Control

25 Message, it shall send it as a message requiring acknowledgment.
When the mobile station proposes values of test parameters for use during the
test interval, the base station shall decide whether or not to invoke the mobile-
station-proposed test parameter settings through the Service Option Control
Message.

30 The base station shall not send a control directive to the mobile station any later
than one second before the occurrence of the synchronization frame on the
channel for which the directive is intended. |



When t-he base station receives a Service Option Control Message with
CTr,c_TYPE 1in the range of '00000001" - '00000100" i nclusive
(corresponding to FCH  DCCH, SCHO or SCH1L physical channels aﬂgJ.Ume
i ndi cat ed iwo%éﬁ?sés%, the base 5 station shall respond toPCRESREHEI
station proposal as follows: |If all of the fields in the

mobi | e- st ation- proposed control directivebt{as indicated in Table 39) are
within the acgeptabl e range for the base station, the base station shall

i ssue a Contr ‘T“gﬁﬂ’l"’@'&"t‘i ve including the same values for the different

fields (see T, : Y. . ld ' ' Servi ce
Option Contro s@gégsé ﬁﬁﬁﬁ?@%&#nagg%ﬁzmﬁ%%@gﬁgﬁ?Tabl e 10 40)
i n the nessageri REQTYRH incthe fra’\@OGO@Od0: - ‘odofo1dohiackiae écortespondingae $¥AIdf have
the capabilit rtié}gﬂi:ﬁ% val I o seddkiéthe il3ﬁ station for
the NUM Cl RC 0, ¢ri ypic 2 grdiggtpd m Lable;38 the t he
sane val ugs §tafioh BRallltdsbondnb the globsle(sE&Rdnl; sal%s faHower € proposed by
the nobile station, except for the NUM ClI RC BUF- FRAMES field in a Service

Option Control MesEaper theiRids B tahidbiled@atibhrophbed CodidiRkotitd ¥ indidard @ Tebled) e 40)
in the message to @imyn%ﬁ&c le QQ@%QM& sh.p?nt, B@Hasé\wm? isd3h Contrt lﬂ‘e?é@
the Da ha I cate er of

field of the nmessage, se station s I n t he maxi num nunb
frames it can supp®fiydisedhe same valpss &y e diffgrpot Splds (sqerTaply d9)ips propesedaby; thmekiles
not have the capabitdtivd ja aofendpe Mptisat Congo! Meesagd; ahile sgthig ther CONTROBICODH fiel8 (Table

request ed qgy the ngpilse P Valab$eQda8308et ti ng a value of '10' for the
FRAME- SOURCE field, "1t 20 shall issue a Control Directive, including the

sagel val ues for hﬁtﬂéibgs%%ﬁiﬂfdoefsin&hﬂ& t‘e&ﬁﬁbﬂiﬁrtb:cf@p o meam%p&@a@seﬂmbpﬁome
nmobi | e station, except r.the e n er.vi.ce Option
Cont 1ol Nossage, vk 36 MNCoR BYE SRS it s St piihe i e e Bl
message to a val uevaluss for tedifierant felds (sep TaiqriD) e peqpased Bihthe wobgle statigy jexgceqt for
recogni ze the fi el gisNUM_tTRe_BUBLFRABED fielp Qseskn@Rdpied ChltloEMbskage, whilé settidp u@hal |
Issue a Cogtrol Dip dL?cbﬂEhHQ'(g&éé B§) AP medbdCS { Pdiud B dodgbFiF SRL the
fields (see Table 39), aamoro ose the nobile station in a Service
Option Control Mes IR qFé%éé{EFiﬁﬁéqﬁémWWéP@%?ﬁW%) in
t he nmessage to a veimber 06franedd OGP &ibfrit for Ugriremacbufieret r i eval When t he base
station receives a Service Option Control Message with 30 cnREC-TYPE in the

range of '000on ' I the bagsottiohdpes pas Spvig heycapabilityr of So95THME e frrge FeChpme poded-ps
SCHO, or SCHL physgatd tyluemeiles)atchroigh bethgia Naldexd 116’ faGhe FRAME_SDURCINReld, it
action ting associ gl ChnololSired®3 SR ing 11 SanlRASiRes Tr el fdrert Had (sJe%‘BiPibﬂ,
with the Service t1on Contro]._ Message cgntal ning it rzigﬁons . _a% shown
in Table 46 and T A% by fhe LGRile sfapien, Freent ?"Q"H@“ﬂ%ﬁ%ﬂ@&? é“rf’dgm'“ prion
Suppl enent al Channé&bmrpl Bésage whidesspitingthe ((PNTBOL IGODE Hicld (Kable O ieEthe massage) te p Malue( see
Tabl e 47 and Tabl e g &pooiiy.t he received Service Option Control Message. 0 9
JUL 2004

s If the base station is not able to recognize the fields in the mobile-proposed Control Directive, it

25 shall issue a Control Directive including the same values for the different fields (see Table 39),
as proposed by the mobile station in a Service Option Control Message, while setting the
CONTROL_CODE field (Table 40) in the message to a value of ‘00000101°.

Counter retrieval
When the base station receives a Service Option Control Message with

30 CTL_REC_TYPEin the range of ‘00000101’ - ‘00001000 inclusive (corresponding to FCH,
DCCH, SCHO, or SCH1 physical channels) as listed in Table 38, then at the
action time associated with the message, the base station shall respond with the
Service Option Control Message containing its response, as shown in Table 46 and
Table48, respectively, for the Fundicated and Supplemental Channels,

35 corresponding to the VECT_COUNTER_ID fields (see Table 47 and Table 49) in the
received Service Option Control Message.



WO 01/52568 PCT/ USOL/ 00896 68 TDSO Frame processing For an FCH DCCJIaag; lﬁ;tlﬂb -
configured to use 5 ns franes, the service option shall perform é b

frame procesgsy r 5 ns DCCH franes exactly once for every 5 m; frame of

System Tunea,\ynd]%é%?he service option is connected on the 5 %T-I}/’T

FCH DCCH i n accordance with 0. If 20 ns frames are used, the serw ce option
shal | performtransm’t and receive frameﬁﬁrocessi ng exactly once for every
20 nms frame ofp while the service option is connected on the

al | ocat ed phyS| c C anngF% in accordance wth Gand 0, respectively. 10

I 40 ms (or B8 ANFCHEIC &%ﬁ&g v all.perform
transmt and receive frangl-ggggéfésl n ex%g%pg %ﬁgseﬁgﬁrg%é%% 0?’Or 80
ns) frane of skakpenform fransmiit & ma@meessu@fwﬁmm@{cfmnmdﬂ ontd for

or ocessi ng_ 15 Aoy HREGESIR SR e HiS @Epe Eubiyis  BRierled o i

Forward Tr 5ffalﬁocaf&thﬂﬁH/D€€Ebummo&$ﬂ1cagn&nothe base station or R FCI—VR

T ansm ¢ 1 ranl b URRRE A5 Mo OF coricd SRR PHHPrT FeRSr A reoaeR

bl ock(s) 20 frapwl proogssites exdetloiice Yort &verl Qolﬂﬂﬁhﬁie%fs%‘ﬁh@rﬁﬁemm the.
transm ssi on I ncrementl n the orres ndi ng counters”The service option
shal | gener at ¥TVIE APLeR B ondhe Q‘F‘I‘é@%ﬁbfﬁc al charuwefs) ixaeeirdanes dat a

frames (carrlﬁqum&{df%gﬂcﬁ , if the multiplex sublayer has requested
a Bl ank di a plock, the servic optlon shal | supply a blank data 25 bl ock
(data blo cEﬁPmMg%OrmSﬁ@H) Tes are weds thel sestappupmshaluperfnmmum pl ex

zﬁg: ?ye;ugglsyﬁéeﬁ%rst X _bi Eﬁrﬂé]bric er a@é&l’%%kfm%? k to %éb%%fl pl ex

subl ayer and framecaf Systame Timew eﬂi@esegeneopuenlmebﬁedajn&ﬂdﬂemde t he
service optiogc

ﬁ#&gk gé gq a bl ock(s) to the nultiplex
subl ayer, every yAsCF%a Egnne fra vgg Suppl enental data franes, if

the nmul tipl ex sub] ayer has requested a Blank data block or Bl ank data
bl ocks, the sERYREEURARCCEHIEha] | suppl y a data block or data bl ocks

contai ni ngzzeqo, Bhhe frathe ;Dr%censusliIEgI Pefgrxs tg'ipf-‘élyle/ 'i:-DgCH-f/ fv\wnS(sl%I Forward Traffic
Channel frame processing in the base station or R-FCH/R-DCCH/R-SCH
Reverse Traffic Channel frame processing in the mobile station. Transmit frame
processing consists of the following:

*  Generating data block(s)
20 *  Supplying data block(s) to the multiplex sublayer for transmission
* Incrementing the corresponding counters
The service option shall generate the data blocks in accordance with 3.7. For
Fundicated data frames (carried over FCH or DCCH), if the multiplex sublayer
has requested a Blank data block, the service option shall supply a blank data
25  block (data block containing no bits) to the multiplex sublayer. If the multiplex
sublayer has requested a non-blank x-bit data block, the service option shall
supply the first x bits of the generated data block to the multiplex sublayer and
discard the rest of the generated data block. Otherwise, the service option shall
supply the generated data block(s) to the multiplex sublayer, every physical
30 channel frame.
For Supplemental data frames, if the multiplex sublayer has requested a Blank
data block or Blank data blocks, the service option shall supply a data block or
data blocks containing zero bits to the multiplex sublayer. Otherwise, the



WO 01152568 09 JUL 2004 PCT/USOL/ 00896 69 service option shall supply the
generated data block(s) to the nmultiplex sublayer every SCH frane ‘IZ'EE
service opt{‘g)nlgg@ﬁ increment the counters that are shown in Tabl 88 JW&
5 Table 27 ' onding to the rate of the generated FunditEYYB8¢

Suppl enental franes and the command received fromthe nmultiplex subl ayer.
Tabl e 26 Counters for fundicated transnit68d frarres f Rate of generated
frameMul tipl ex subl a nter to | NoneTD: 1 T1 1Max
Race ~ Rt 17T KA GEORSH AR RDT e aeEe toter B RRRAL Bpi

Bl ankMaxi num amlayermﬁ-yasmhgﬁ,eBl ankTDSOJBTO Tabl e 27 Counters for

suppl enental transmtted frames SCH rate of generated frarre Mul ti pl ex

snbi aycr commandCounter to mcremant (kbps) N x 9 6 or
14. 4' NoneTDSOrgAseAAbe ENl

Bl ankNone TESOrdbi8 2¥Bcorrdd @fﬂ‘l?g era a.r?%i N gan%(s
64, or 72 dependi ng on t ecte ansm ssi on rate he SCH frane
consi sts of obupplemantal ﬁmles wnd thescoshmandgetived fronRiteanltiplex sitdaper3 as
determined by the connected multiplex option. 10 Receive flame processing
Recei ve franeTpbla2t Sovgrtersifor fundicatedMriisniitted fraBes! f r ane processing in
the nobile station or RRFCH R DCCH R SCH frane processing in the base

station. Receilve frame process$ing consists of the flollowmng. Generatlhg
dat a bl ock(s) |IFate ofigenensted frameint Mutipledstsidyef ommande | mul Cowiterto inerighany er
Conmparing the i
2004 WD 01/54368 PCT/ USQ / 0089 TDSO_ELTI

1 Max Rate = Rate 1/2 TDSO_EL_TD

i 1 Blank TDSO_EI_TB
Blank None TDSO_EB_TB
Blank Maximum Rate = Rate 1/2 or Blank | TDSO_EB_TO

Table 27 Counters for supplemental transmitted frames

SCH rate of generated frame Mgultiplex sublayer command C;:unter to increment
(kbps)
Nx 9.6 or Nx 14.4! None TDSO_ENx_TNx
Nx96orNx 144 Blank TDSO_ENx_TB
Blank None TDSO_EB_TB

! N can take the values 1, 2, 4, 8, 16, 18, 32, 36, 64, or 72 depending on the connected SCH
transmission rate. The SCH frame consists of one or more data blocks of type Rate 1, Rate 2, or
Rate 3 as determined by the cornected multiplex option.
10 Receive frame processing
Receive frame processing refers to F-FCH/F-DCCH/F-SCH frame processing
in the mobile station or R-FCH/R-DCCH/R-SCH frame processing in the base
station. Receive frame processing consists of the following: '
*  Generating data block(s)
15 e  Accepting data block(s) from the multiplex sublayer

¢  Comparing the rates and contents of the comparable data block(s)



70 Increnenting the corresponding counters For Fundicated Channel
processing: The service option shall generate a data block in accoﬂ(gamem‘
with 3.7. The service option shall accept a received frane and the

cat egori zat WOPISE%Ehe MwcPDU(s) from 5 the nul tipl ex sublByKYS01/00§96 ho
categori zation of the received MuxPDU corresponds to the rate of the
generated data block, the service option7Bhall conpare the contents of the
generated data block with the contents of the received data bl ock, and
shal | det er mi ne®wHBFREPLng the FRStesPPing cones| dent i cal . + The service option

shal | i ncr emepdr Bdflieea CHans8 Cbggé,rjl[ggbl e 28 (when MuxPDU Type | is 10
used) or 0 9 JUL 2004 WO 01/52568 PCIT7/US01/ 00896 71 Table 29 (when MuiXPDU

Type 2 is used) ocom%ﬁ&%ﬂoﬂ%ﬂ%&rh@aw&c%aémﬁrsﬁt ed data block, the
categori zation of the received MuxPDU, and the result, if any, of the

conmparison of the ThekavicdUpisilBall adodfila@ecdiBedGamE kdithe SRt DT 0f the MUEPDI(SGrom

fundi cat ed<f ranes en. MuxPDU . 5 Type 1 is used Rate of Category of
Cat egory o? Dat a b%%ﬁm%géﬁgyg’t ed recei ved MuXPDU received MiaPDU

compari son Countery i LeANBLRL whtd HEtika MLPIRCERRAAM o HE Rk Gthe’deRid BN B!

traffictraffic 11115%2‘ 8% ﬁ%ﬁl\lﬁ%go llﬁR'ERRqﬁ be )
block, the service option shall compare the contents of the generated data block with the
contents of the received data biock, and shall determine whether or not they are identical.

e The service option shall increment the counter shown in Table 28 (when MuxPDU Type 1 is
10 used) or



12,3,4,11,12, 1311,12, 13N ATDSCElI RD 16, 7, 8N AN/ ATDSO E1_RO 15,

141- 8Nl ATDSCEI RB 199Nl ATDSCEI . RFL  11010N ATDSCEI _RE 09 JuL 2004
Bl ank1515N ATDSCENLi . N Bl ank5, 141- 3Nl ATDSC;. TE3

Bl ank1- 4, 6-WQ91/32688 ATDSCEN RO WD 01/52568 72 09 JUL 2004 pCPUTéiL#683s/ 00896
Tabl e 29 Counter updates for received fundi cated franes when MuxPDU Type 2
Is used 6 Category of Rate of Category of 7jecei vedDat a bl ock gener at edMJXPDU
forrecei vedconpari sonCounter to MuxPDU forincrement frameprimry

trafficidentical? £ £ - | S R
12-4, 6- 8, 10, 12, 13T%%8%¥%®J%5W%%T@ ﬁ%ﬁﬁ@ﬂpﬁgﬁﬁﬁﬂfmﬁ 15,
9, 14, 17, 21, 23Mssaagrizpioniof thy epoojved MuxHERE apd the rpsult, sany, sEthesqrperissaofihg datz 111
19, 2417, 23, 25N ATBB@EL_RO Bl ank2727N ATDSO ENRN Bl ank5, 9, 14,17, 21, 23,
251-5, 11- 14, 19- 21, N ATDSO-, EN RB 24

Bl ank1- 4, 6- 8 Tabld 2§ Coustes updates-fos raivd fibgliEMed frafiePWhaA MdxPDRB, 25, 26
For Suppl %’mfi‘ﬁa%h&%ae' processi ng:

Category of Ca of
Rate of fegory fegory Data block
received MuxPDU | received MuxPDU Counter to
generated ' ] comparison .
. or primacy 'or sec_:ondary identical? increment
traffic traffic
1 1 14 Y TDSO_E1_R1
' 1 1 14 N TDSO_E1_RERR

1 2,3,4,11,12,13 11, 12,13 N/A TDSO_E1_RD

1 6,78 N/A N/A . | TDSO_E1_RO

1 514 1-8 N/A TDSO_E1_RB
1 9 9 ' N/A TDSO_E1_RFL

1 10 10 N/A TDSO_E!_RE

Blank 15 15 N/A TDSO_EN_RN

Blank 5,14 18 N/A TDSQ_EN_RB

Blank 1-4, 6-13 9-14 N/A TDSO_EN_RO




5 The service option shall generate one or nore data bl acks in accordance
with 3.7 for every SCH franme. The service option shall accept ong 90§y L"RaiE
data bl ockvoarmmsg wi th a categorization of each MXPDU ( 9¢anisdisoged  OM
the multiplex sublayer at every SCH frame, as dictated by the connected
mul tiplex option. 10 |If the categorizati of the received MuxPDU(s)
corresponds to the rate of the corresponding generated frane, the service

cont ent s of  (eTe 20 & oantes JEEBCiokeeleiVed BUSAGHRA R enitR T of ot

they are i ddiypecis. usetihe service option shall increment the counter shown
in Table 31 corresponding to the rate of 15 the generated frame, the
categori zati n of thejrecerved VMOXPOO(S), and the resutt,—Tiamnmy—of—t he
conparison of the twolframes. These coumstegsr§ofir § enpl oyed i m PER
cal cul ati ons|onF#ref  qubraerintirestivedhnne| Stved {qv\om’/mas 7%")0 9 JUL 2004
PCT/ USOL/ 00896 genkefated| || of MukEDWRE a b} ock(s) recdiv titoai N | a P
interval arelidegfcall tqgdhe da6al Y Bfeed | data blpck(s)mereniest f f ame
is declared ¢rror-freq and the correcpesdirperafticdnme counter i|s increngnted
to reflect th-s—as—shdwhi—id—lablge.32 isel the frane érror is npted
in the apprépriate cqunter. IThese clunterds are |enpl oYed i n|FEBER_EI_R]
cal cul at i ons[om tiTe—Syppt eTET]t a5 Chamet—s—Fgbte—34+—Coturter U"‘l‘datC‘ for
PDUs receivegl on 1Suppl enent al” Channel s Rat’e of (at egoP‘y Cat ¢ nt a
bl ock Countef_to _generlated data expekct edrecei veq MuxPDUconmpafi son i ncfenent
bl ocki denti cql ? 3R2YTDHSEEZs-, 10, 13, 132 2NTEE 0, 3537, N/A TDSO_EL RD
15, 16, 18, 20, 22 18,22
1 5,9,14,17,21,23,25 | 1-5, 11-14, 1921, N/A TDSO_EI_RB
24
1 26 26 N/A TDSO_E1_RE
1 11,19,24 17,23,25 N/A TDSO_E1_RO
Blank 27 27 N/A TDSO_EN_RN
Blank 5.9,14,17,21,23,25 | 1-5,11-14, 19-21, N/A TDSO_EN_RB
24
Blank 14,6-8,10-13,15,16, | 6-10, 15-18,22, N/A TDSO_EN_RO
18-20, 22, 24,26 23,25,26

For Supplemental Channel processing;

The service option shall generate one or more data blocks in accordance with 3.7 for every SCH
frame. (

The service option shall accept one or more data blocks, along with a categorization of each
a MuxPDU (see [3]), from the multiplex sublayer at every SCH frame, as dictated by the
connected muitiplex option.

10 If the categorization of the received MuxPDU(s) corresponds to the rate of the corresponding

generated frame, the service option shall compare the contents of the generated data block(s)
with the contents of the received data block(s), and shall determine whether or not they are
identical.

The service option shall increment the counter shown in Table 31 comesponding to the rate of
the generated frame, the categorization of the received MuxPDU(s), and the result, if any, of the

comparison of the two frames. These counters are employed in PER calculations on the
Supplemental Chaneels.

15



321N/ ATDSOE3. RE 255YTDSO E2_R2 255NTDSOE2_RERR 253N ATDSQJ! 2- RE

lal(2)' 1(2) YTDSO El a, Rla | al(2)1(2)NTDSO Bla. RERR | al(2) 3N ATDSOH} e JuE200
1b44YTDSO Elb tlb | b44NTDSOElI b RERR | b43N ATDSCEI b_RE | The category

i nsi de the W%t ¥8ses is for secondary traffic. WO 017 5258§T/HE0GM8%UL
2004~ PCT/ USOL/ 00896 Tabl e 32 Counter updates for received franmes on

Suppl emrent al Channel s Category of each Catégory of each received received

MuxPDU (i f MuxP i f carried asFram carrjed as secondary Rate of primry
traffic} traffi c‘)DL}r’ P@Fé%“c%“ﬁkﬁ'f(ﬂﬁfﬁ*ﬁ?“e‘wm{% famn inenpler ifeaiatl o the logally genessted ¢

f rameMuxPDU Ty peMsarDelockyghethe frams di Aeclisd <hRB6E288 thé Ror@spbnding frame counter is
or 114, 52224, 52YTDSakbhbated b %adet indk' a5 BNWn ibNiD1etR! Odherhis® 20 2fhmD 2T DSk M the N X

14,4 RERR N x 9. 6 o 3331 SaalV AToSOINe Ntd 4 S R 8R o oo seplmen
’ 5 Channels.

Table 31 Counter updates for PDUs received on Supplemental Channels

Rate of Data block
generated data Category (?ategory of o Counter to
block expected | received MuxPDU identical? increment
3 2 2 Y TDSO_E3_R3
3 2 2 N TDSO_E3_RERR
‘ 3 2 1 N/A TDSO_E3_RE
2 5 5 Y TDSO_E2_R2
2 5 5 N TDSO_E2 RERR
2 5 3 . N/A TDSO_E2_RE
1a 12" 12 Y TDSO_Els_Rla
la 1(2) 1(2) N TDSO_E1a_RERR
la .12 3 N/A | TDSO_E1a_RE
1b 4 4 Y TDSO_E1b_R1b
1b 4 4 N TDSO_Elb_RERR
Ib 4 3 N/A TDSO_Elb RE

1 The category inside the parentheses is for secondary traffic.



1

N x 14.4- Bl ank224, 52114, 52N ATDSQEB RB Bl ank1, 31, 3312, 3

32,331NNATDSO EB. RO ' N can take the values 1, 2, 3, 4, 8, 16, & L2004
36, 64, or Waeflergnding on the allowed SCH transm ssion r &Cg-{
frame consi s(?s %?’ one or nore data bl ocks of type Rate 1, 3&?@”8 P&gr Rat e

3 as determ ned by the connected multipl ef option. Transmt frame
processing for 5 ins FCH DCCH frames Mobi 49 Station Requirenent For
R-FCH DCCH 5 ns transmt frame processing in the nobile station, the 5

TDSO shal | r dabde 82 | Ggwntes ugidgtes| fon gecedved tramestoreS gpplementahChimsaelsdeci des

to send a 5 ne_frane based on the frane activity. if the R SCHO has
al ready been assigned], the nobile statjion shall set the fieldsl of the |[SCRVM
REQBLOB as folllows: [ %gsoet La%hthe rl- i dCategeryetepandi pg to t hel connectled SO
10 PREFERRED|BATh se} Ph%_cuf"f"én Iy reeranio@duRe SCHO ratg 0 9 Jul 1004
WD 01/ 52568 PET/ USOL/ pOMOE DI el ON fi el d set 10 | 1lgdme O|herwi se,| the
nobi | e statior ®aewtd| set phdiey khmbyds df ?Hie EERIEQRBLOB . as| fol | ows} +
SR iD set tolthe si|d corresponding |to PSR B Ct of) “SBrIE | Counter to
PREFERRED- RATH ~ set thWWWsewto 00’
The nobi |l e st gti'ofcopnt s E{Bfes thhe 2V T8F transnmitted or
retransmtted |5 ns frhanes i npile countlers Quihee REV FCH 5 ns,| M JIX2 | REV
DCCH 5 nms, MJX2 REV_ 5 ns and 10 IMIX2 REV FCH & nw) as kpecified in
[3]. Since TDJO has polconirql 3o %inidgli? Lpayerl & Bignaling, the acfual
transm ssi on f—N{'bl eSS IE 5 Tey oeou i2|| a4i5ct T rage: = A ibﬁlt on
Requi rement Fqr ﬁ-'EffH DECHE ns’frans 1 t7 firame| prqcésg$ing in the gase
station, the |1Bx¥8q shalll rdqueqt Layer |3 Sijgnalli ng{to transpif™an
FSCAMN4A  when "l?§" fECTags—t o Y { I aTE s JaSeEl o e TSN
activity. If tneFeEchotnds ! | #3 2 [ 2] 2 %52 N o
Nxl144 _RERR. I
Nx96or | 3 3 3 i 3 3 3] 1 N/A TDSO_ENx
Nx144 -RE
Nx96or | 2 2 |45] 2 1 1 |[45] 2 N/A TDSO_ENx
Nx144 -RB
Blank 2 2 45| 2 1 1 |45 2 N/A TDSO_EB_
RB
Blank 13 | 13| 3 1 {23233 |1 N/A TDSO_EB_
RO
! N can take the values 1, 2, 3, 4, 8, 16, 18, 32, 36, 64, or 72 depending on the allowed SCH
transmission rate. The SCH frame consists of one or more data blocks of type Rate 1, Rate 2, or
Rate 3 as determined by the connected multiplex option.
r,
Transmit frame processing for 5 ms FCH/DCCH frames
Mobile Station Requirement
For R-FCH/DCCH 5 ms transmit frame processing in the mobile station, the
5 TDSO shall request Layer 3 Signaling to transmit a SCRMM when TDSO
decides to send a 5 ms frame based on the frame activity. If the R-SCHO has
already been assigned, the mobile station shall set the fields of the
SCRMM_REQ_BLOB as follows:
e SR_ID set to the sr_id corresponding to the connected SO
10 e PREFERRED_RATE set to the currently connected R-SCHO rate



al ready been assigned, the base station shoul d set the fields of the FSCAMM
as follows: in FOP. SCHID set to '0" 20 FOR- SCH DURATI ON field sgejmtﬁo
'1111' SCCLINDEX set to the Suppl ement al Channel Code |ist index J
correspondsWOPS5EE8currently in use by F-SCHO O herwi se, WH@SBH%%tatmn
shoul d set the fields of the FSCANM as follows: FOR SCH IDset to'0" 25
FOR_SCHJ) URATION  field set to '0000' SEZBL_INDEX set to any Supplenental
Channel Code list index that corresponds to F SCHO, if available. If
there is no Suppl EAEHEPNasidssHe[1lode 1ist i ndex corresponds to F- SCHO,
SCCL_I NDEX s h@tertse Bie bl StatRirihould st the FiekRset thd SCRMIM_RESS BYICH
i gnores the S I NDEK field. 30 The base station should count the nunber
of transmtte?f Oﬁ@transmtted 5 ms frames, which includes the foll ow ng
Any 5 ns frame car ng a mni message that is initiated by TDSO 0 9 JUL
2004 WO 01/ 52568 e tho 599 errppondimg i theoppectedS@ne carrying a mini nmessage
that is noé initiated by TDSO. A retransmtted 5 ns frane due to LAC
retransm s2ion TD%WF#@—&@%F&‘PWH%SWW%WM categories of traffic
can be transported er the conpnected TDSO 5 Selectable byte pattern
Pseudo- random y geﬂ@%ﬁ?@’&ﬁf}?f‘e& A% he physi cal |ayer, by default, the TDSO
::S gonf l gulr e&l‘h@nﬂ?ﬂersﬁtﬁnrmdlﬁ‘ﬁs ﬁndkfcgé% ﬂ@lmmbeﬁmmd Oﬁndng\cl)er se
undanent a annel g ef aul t t he service
option is the SKANS g?iérq%s%gc.g}gs Souqtérsl@%@f(%#ggﬁ 9B For every
20 ms FCH mmvmgmgsgsgmt 5 aiydhd it shall generate
a Rate 1 data bl ock. F ery ra TDSO generates a TDSO frane,
it shall é@nem-‘gz ﬁe?@gaﬂsépf“ﬁéﬂg}ﬂ] or Rate 3 data blocks that
are appl i cabl ginke THHO RRHAS ebtGoS tindh Jms%aguﬁgméa&u@j the
framg nds

transmtted data block(f) durlngaT on the rrultlplex
subl ayer commEABSMISsioNQ feguawzgs%met@aﬁocmumalater

Base Station Requirement

For F-FCH/DCCH 5 ms transmit frame processing in the base station, the

15 TDSO shall request Layer 3 Signaling to transmit an FSCAMM when TDSO
decides to send a 5 ms frame based on the frame activity. If the F-SCHO has
already been assigned, the base station should set the fields of the FSCAMM as
follows:

s FOR_SCH_ID setto '
20 e FOR_SCH_DURATION field set to '1111'

s SCCL_INDEX set to the Supplemental Channel Code list index corresponds to one currently in
use by F-SCHO.

Otherwise, the base station should set the fields of the FSCAMM as follows:
e FOR_SCH_ID setto 0’
25 e FOR_SCH_DURATION field set to '0000"

* SCCL_INDEX set to any Supplemental Channel Code list index that corresponds to F-SCHO, if
available, I there is no Supplemental Channel Code list index corresponds to F-SCHO,
SCCL_INDEX shall be set to any value, in which case the mobile station ignores the
SCCL_INDEX field.

30 The base station should count the number of transmitted ot retransmitted 5 ms
frames, which includes the following:

* Any 5 ms frame carrying a mini message that is initiated by TDSO



When using this schene, a single-byte pattern is used to fill the data:
bl ock or data bl ocks that are passed to the multiplex sublayer (uf$glia2id
whol e nunber of 20 octets) during each TDSO frane interval (ré.% ns, 40 ns,
or 80 ns). WRAMSPAE TDSO prepares a TDSO frame for a traf f iFCTOINAKAEPS ¢
shall perform the followng: Fill up a Rate 1, Rate 2, or Rate 3 data
bl ock, whichever is applicable, with singf®-byte pattern up to a whole

nunber of octets. Pad the data block with '0' bjts f ny remaining bits
that are 25 nof f’HVS@ﬁ. b =i o Ve o o i a‘F?é'E"é‘mf"‘ﬁdabgo@igfull octets and 3

addi tional bits, The additional engl ni bi.ts are filled by "0 bits.)
Repl ace the first m%ﬁ%lhegfﬁ?ﬁﬁmﬁénf%%oc he header depicted in Table
37. This helps the TDSO on the receive side to categorize the data bl ocks

on a per - charifisio fame ggpertioPDU basi s. Pseudo-random nunber generation 30
Pseudo-random nunper generataors ?re utilized for frame ghemneratio .__These
generat ors ar Ewggkiterent sategprigs af Batfic can betrangported oves @I“FF@BVHPQSN

reverse) and are initialized at each synchronization frame. The
pseudo- r anflom 0*9 Sslsptableytspatiopy 01/ 52568 PCT/ USO1/ 00896 77 number

generators are iterated one or nore tines for every frame. Iterations of
the pseudo- r and8m HighitEpdo P& are used for information bit

generation, Aﬂﬂ%h)isidlili}}erwy)déﬁxﬂmTBE@@hNﬁﬁM&t@)g@hefat@pﬁM?“ the
configured RC)._. The \lﬁ_lti aredé%r?c[ﬁg i n %@r:}aul ar fers.  The ggf rs are
regener at ed witafficovez fheFenser Verse FNeE glsHsng BGIothey od

W th a synchr géfagRitestinodé 85Fthe TEISO dévick STRIGH B She bPte Rt DRFE WafH a
channel, a TDSO uses two independent pseudd-random hunber generators. One
pseudo- r arBorl MTeFame@dtditit or is associated with the Forward Traffic

Channel , whi lFoﬂ.&%ﬁ?th%s P@M&sﬂlewﬁnm%&ﬁéﬁ&smsgf&ﬁe%amél -

These pseudo-random nunber generators are synchroni zed wth their
counterparts ghall genesatesy Refed data bipck Fonevers Schbfiamenwheg FRSQ gengrates

synchroni zat | J‘?ts@éﬂb%ﬂéf&%@@ﬁ@‘g? RaASTRAE Y of Rhteld @ath bARIA ¢

side is used ?or gener@t'l ng t circula urfer that serves as the data
source for bthat apmarelicable to theconneded SCEhrates r ame period for the next

test segmggt ﬁ%af‘ %:_d? Thed ' (H?ltﬂ‘g gﬁsqﬂg&@ hak
gener at o?ﬁaby'&%grrﬁ a |%§§?ﬁe %%Srre gg;%r&gltbly(gcﬁ%r oce élat the other end of
the |ink, enabhéhe rhdtiplexsubayepcommand verify if a data bl ock(s) is
received error-free. TD60 '

Selectable byte pattern

When using this scheme, a single-byte pattern is used to fill the data block or

data blocks that are passed to the multiplex sublayer (up to a whole number of
20 octets) during each TDSO frame interval (20 ms, 40 ms, or 80 ms).

When the TDSO prepares a TDSQ frame for a traffic channel, it shall perform

the following:

e Fill up a Rate 1, Rate 2, or Rate 3 data block, whichever is applicable, with single-byte pattern

up to a whole number of octets. Pad the data block with '0' bits for any remaining bits that are

25 not filled. (e.g., a 171-bit Rate 1 has 21 full octets and 3 additional bits. The additional
remaining bits are filled by "0 bits.)

e Replace the first 5 bits of the data block by the header depicted in Table 37. This helps the
TDSO on the receive side to categorize the data blocks on a per-channel and per-PDU basis.

Psendo-random number generation

30 Pseudo-random number generators are utilized for frame generation. These
generators are associated with a particular physical channel (forward or
reverse) and are initialized at each synchronization frame. The pseudo-random



" bits fromt

FBUF ‘M F;BUF M F-SCHQJF-SCH1L RfCAWR-DCCH R-SC HOfR SCH z Nb
Station TD60 FBUF e FOUF B Base Station Figure 1. Synchronized opgp'ammbn
of pseudo- rﬁB domgnber generated 20 buffers On the transpit si deh t he

e circular buffer for a particular channel ar ECEASREWS®ar i al |y
I nto data bl ocks corresponding to the avail abl e MuxPDUs as determ ned by
the connected nultiplex option. The rrultlﬁex option indicates the size of

t he data bl ock Oﬁ data bl ock(s % ich is equal tg the nunber_of bits 25 to
be copied frdH® %r%qr}e&ﬁog? qrafe WQW@P%@W&T@VGEY frameolterations ofat a

bl ock or datwe s@ﬁd{@.r mnﬂgﬁﬁ
filled with 0 I?J é& 4 V\D 01/ 52@1 PCT/ U%g%%g% 4 %qﬁ*(%& E%r every
frame, the s t@ e smaimusbafe phasigalilayen fmmfes Epﬁtttlr@mldlgmed

buffer, star t—még? r I a
bl ock(s) ggrae%csg&f alﬁ curren?‘J’ Fma??e%f%% irl ijtwgg“%?
fol | ows: I$ tseed o&the%yﬂtemam frame mguﬂu&rrasmczaedmth aaymchrbhxzaueﬂerence

poi nt shall herwi se, the reference point shall be set
to the end of Ia tﬁ)oifgéépﬂg% was copied into the previous frame. The

of fset, On, vFDrcdachphgma}dTamhebnéFDSOfu‘sesmvokhﬁd dentspeutio-rahidon | east
significant bjts of RNG/ 128 duI 0 wher e I s the buff ze and
RN% is the raBRE d%fg@épg{ Rymbgr é?ﬁ%rﬁ@%wpeawﬁc nel
(see Ofor bufﬂherFo‘BWm]I‘rafﬁhI@m‘hh@E@ﬂEld the a1k agdoetled Writhi the Relrdrse
counterpaﬁlb qg@g@ Céecel v si de. ceive side enulates the franme
gener at i on’pr S ERdrsen g—r PR BRI SaneEateE Are sy R oRizZed

bui I ding a fyaRRhéiebahteepirts &t the Pthe Endéf R LRLIAS hdREkBizubd PrAE he

circular buffer each
[ synchronization time, the pseudo-random number generator for the transmit

side is used for generating the circular buffer that serves as the data source for
bits packed into data blocks each frame period for the next test segment (10.24
15 seconds). The receive side pseudo-random number generator, by emulating the

!'l'

frame generation process at the other end of the link, enables the service option
to verify if a data block(s) is received error-free. |

TDSO TDSO
- FFCHF-DCCH
FBUF ,, || FScHorscHt FBUF
RFCHR-DCCH -
RBUF ,, |{ RSCHoRsCH1 =~ RBUF
Mobile Station > “Base Station

Figure 1. Synchronized operation of pseudo-random number generated
20 buffers

On the transmit side, the bits from the circular buffer for a particular channel
are packed serially into data blocks corresponding to the available MuxPDUs as
determined by the connected multiplex option. The multiplex option indicates
the size of the data block or data block(s), which is equal to the number of bits

25  to be copied from the circular buffer to the last whole octet to form a data block
or data blocks. Any remaining bits up to the data block size are filled with



time froma different offset. Depending on the frame activity or th@dTRE
PERI OO/ TX OFF PERIOD, if 15 the TDSO transmts the TDSO frane during the

current fr%{né%g@;hal | perform the followi ng: Replace t Qgg}ﬁsgﬁ@?& bits

of the gen ta block(s) with the header depicted in Thi s
hel ps the TDSO on the receive side to ca:@gori ze the data bl ocks on a
per-channel and per-PDU basis. . ' 20 The TDSO shall pass the generated
dat a bl ock(s)

b ts of rhe. bESHRE P B R R ooty e dar Bt BE TS
its in g Ral d ol bl ock i hoLw so e, TESR shal . gl ceard ot .
gener at ed daﬁ:’i"qﬁq@a‘ﬁkﬁ%fegﬂ{ﬁqcﬁ {ﬁ]escuﬁegﬁ;fm%m tecg 'i%!)lﬂ Wi I the
Cener Ehe St FRNG,Eﬁ%C![iIIK%iﬁmeSt t f '%-?‘I@ER T f fil:-mbdgéﬁtﬁu”ber
gener at or s, an e State o e Reyerse Tr

] mbﬂvgéﬁéhaf%ﬁemm shajl %ﬁ &H e dast by e, hat
o e AR

service option's Initrafize e Forvvard Trafft'c Chann pseudo- random
numnber genera&;ghe%aﬂcﬂelmﬂ{eﬁleas cmgbl&wfmwusmmwmm&r@ JUL

2001 PCT/ USQ1 00567 RNG = Tlrremfr nmes of the for.
synchroni zat i tg “%&R ‘I@F@é W&ﬁ'—: tt \A%‘—%NG *

a) mod m FRN@tﬁ tﬁgﬁgﬁmala&uﬁﬁél &&BN%GE&@Q* Esal‘ngTthBf@ed* a)

nmod m} Before fra eneration for every Reverse Traffi

nngel
synchr oni 28t i With itsconsl erpﬁg onstheireeeive pidsh The Keqeive gide gm a?-? E@V‘@r se
Traffic Chan nﬁ'éne?élfdfgﬁrocess at the other end by following the same process of building a

frame (which consists of one or more data blocks) from the circular buffer each
time from a different offset. '
Depending on the frame activity or the TX_ON_PERIOD/TX_OFF_PERIOD, if
15 the TDSO transmits the TDSO frame during the current £rame, it shall perform
the following:
o Replace the first 5 bits of the generated data block(s) with the header depicted in Table 37. This
helps the TDSO on the receive side to categorize the data blocks on a per-channel and per-PDU
20 » The TDSO shall pass the generated data block(s) to the multiplex sublayer. The TDSO shall
supply the first x bits of the data block to the multiplex sublayer if the multiplex sublayer
requests an x-bit data block, whete x may be smaller than the number of bits in a Rate 1 data
block.
Otherwise, the TDSO shall discard the generated data block(s) during this frame. {
25 The service option shall store the state of all the Forward Traffic Channel
pseudo-random number generators, FRNG, and the state of the Reverse Traffic

Channel pseudo-random number generators, RRNG.

Initialization
Before frame generation for every Forward Traffic Channel synchronization
30 frame, the service option shall initialize the Forward Traffic Channel pseudo-
random number generator as follows:
{
a = 16807
m = 2147483647




10 random nunber generator as follows: a = 16807 m = 2147483647 RRNG =
System Tinme in frames of the reverse synchronization frame 15 RR'\@:U‘.WG
A 0x55555555) & OX7FFFFFFT RRNG = (RRNG * a) nod m RRNG = (RRNG A)

m RRNG = (R%Q\!é’mﬂé) md m RRNG = (RRNG * a) mod m20 1 N S04t i on
Whenever a pseudo-random nunber is required for Forward Traffic Channel
frame processing, the service option shall79use the current value of FRNG as

t he pseudo-rando er_and then shall update. FRNG as_follows: 25 { a
=16807 m = 214748?&%%\@’5‘?@%“1 FES8 &xe}ff)%%mmméatpﬁb@a@ﬁr andom
nunber is requi redFMGREgPRNG oS A A e ARAN) R OxFHFPFFRr OCessing, the
service option shall use the current value of R}I(?NG as the pseudo-random

number and then shdRNGrdRNGRNEmedm | ows: 09 JUG 200 WD 01/ 52568

PCT/ USOL/ 00896 80 m—i 68 = 647 RRNG = (RRNG * a) nod m5 }
24-bit random nunber ﬁ’e seu o-aairﬁgd‘g%i%nunber generators that are used to

fill the cbrcular BRNGrs e gevodon O for nore information) to
frame ctivity (solROuGr BROtor P nf or mationy and to sel ect the o bit
byte offset ih the circular buffer (see Section O for nore information)
each frame pehie%%é &%lnlle Egn\{e%a 'cr;]r? fc];roét}egy% 1|'sie%§fﬁc Channel synchronization
frame, the service option shall initialize the Reverse Traffic Channel pseudo-
10 random number generator as follows:
{
( a = 16807
m = 2147483647
RRNG = System Time in frames of the reverse synchronization frame
15 RRNG = (RRNG * 0x55555555) & 0x7FFFFFFF
RRNG = (RRNG *a) mod m
RRNG = (RRNG * a) mod m
RRNG = (RRNG *a) mod m
RRNG = (RRNG *a) mod m

20 }

Number production

Whenever a pseudo-random number is required for Forward Traffic Channel
\ frame processing, the service option shall use the current value of FRNG as the
pseudo-random number and then shall update FRNG as follows:

%5 |
a= 16807
m = 2147483647
FRNG = (FRNG * a) mod m
}
30

Whenever a pseudo-random number is required for Reverse Traffic Channel
frame processing, the service option shall use the current value of RRNG as the
pseudo-random number and then shall update RRNG as follows:



congruent rel ationship: xn=axxn- inodm 15 where: a=75 =16807 m = ﬁ 1=
2147483647 xn 1 and xu are the successive outputs of the gener ?LUIaWEI‘
are 31-bit jnt However, because of the better randomm i es of
t he nost si‘gﬁioﬁgﬁt 20 24 bits within the 31-bit nunber ?ﬁ@%ﬁ%@ée of
usage, especially for building circular buffers (31 bit nunber is not
octet-aligned), only the nost significant 804 Dbits of these nunmbers are
used throughout. That is, 24-bit nunmber = 31-bit -PN nunber >> 7 G rcular
buffer sizes 25 The sizes of the required buffers for generation of

Fundi cated and Supp! ®g@dntal (for each Suppl enental Channel) traffic frames
for various radio cor‘tfi%%é;ons (RCs) on the forward/reverse links are

i ndi cated in Tabl eI8Z, 14 33, and I 0 9 JU L 2004 WO 01/52568

PCT/ USO01/ 00896 81 R@EMNE =3 @'+ Hanygmhence, the buffer sizes are based on
t he maxi mum nunber of bits passed by the nmultiplex sublayer to the

physi cal Iéye}' each franme period (5 nms, 20 ns, 40 ns, or 80 ns) dependi ng
on the radio configuration. 5 Table 32 G rcular buffer sizes needed to
generate fundi cated channel data franes Reverse Radi oForward

Radi oMaxi munDef ault circul arG rcul ar

Conf i gur at i on¥Hdm 2P nbi t s/ f r amebuf f er si zebuffer size (RC)(RC)2 franes

(bits)N frame bitsy 1.3,51, 3 60r 7, =34 r
92672 x 267 = ul'ar” purtrer srzes n g rate

Fud B b RGP B R b
reverse Suppl @eeBection Channete tdérmbtiamEs.dofemnine ki transitibns betweeni theul ar
buffer si 46 t%'vg E’Hﬁ sgygsfi%{: calctilation of frame activity (see Section Ofor more

information) and to select the 6-bit byte offset in the circular buffer (see Section

0 for more information) each frame period, all have the following linear

congruent relationship:

Xn =2aXXp-i1modm,

15 where:
o a=7=16807

e m=231_1=2147483647

* x5 .1 and xp are the successive outputs of the generator and are 31-bit integers
However, because of the better randomness properties of the most significant
20 24 bits within the 31-bit number and for ease of usage, especially for building
circular buffers (31-bit number is not octet-aligned), only the most significant 24
bits of these numbers are used throughout. That is, 24-bit number = 31-bit PN !
number >> 7

Circular buffer sizes

25 The sizes of the required buffers for generation of Fundicated and .
Supplemental (for each Supplemental Channel) traffic frames for various radio
configurations (RCs) on the forward /reverse links are indicated in Table 32,
Table 33, and



configuration (RObits/frame 2 franes (bits)N frames (bits) 36, 12020?2@&]@&
=12, 240N x 6, 120 44, 5842x4,584=9, 168Nx4, 584 512,2642 x 12,264 = 24,

12,264 620, 7122 x 20,712 = 41,424N x 20,712 09 JUL 2004 WD 01/ 52568 82

PCT/ US01/ 00%88142%6Pe 34 Circul ar buffer sizes needed to geRETAISBI08%6qar d
Suppl enental Channel data franmes Radi o Maxi num Default circular, buffer
size Circular buffer configuration (RC bi8k/frane 2 frames (bits)size N
frames (bits) 33,0482 x 3,048 = 6,096N x 3,048 46, 1202 x 6,120 =12, 240N x
6, 120 54, 584 4,584 = 9, 168N x 4,584 66,1202 x 6,120 =12, 244N x 6, 120
712, 2642 x 1%?33%%3@8133,09%&1%@@,%%@9? sigesyarg basadyon themaxmawmaumbern

920, 1722 x 2 : ,Pa_sg g.@if}grs E&El‘@ém’ﬁ tors
used to fill O?fzbé% [ rc%ﬁig?%ﬁlgrgg%?yghy%gt&fol V\niér%g | near c%%lgﬁ’ggrﬁta
rel ati onshi p: G2 ms) 40oae, or 80me} depengling an She 5RHG configuraion] =

2147483647 xn -1 and xn are the successive outputs of the generator and

are 31-bitsinteger &aﬁ@ipem%awaq&a&r@%mwmwgmw Reverse

e__assocl ated pseudo-random

Traffic Channel frane, the TDSO iterates t
number genergtor for the Physical Charjnel 15 (FH DCCH or SOH) one or rore
times, as speci R¢verge Rediq hg FepwardRadiy | Maximam Default circalar Circalar
Configuration Configuration bits/frame buffer size buffer size
RC) RC) 2 frames (bits) N frames (bits)
1,3,5 1,3,4,60r7 172 2x172=344 Nx172
2,4,6 2,5 80r9 267 2x267=534 N x 267

Table 33 Circular buffer sizes needed to generate reverse Supplemental

Channel data frames.
Radio Maximum Default circular buffer size Circalar buffer size
configuration (RC) bits/frame 2 frames (bits) N frames (bits)

6, 120 2% 6,120 =12.240 N x 6,120

4,584 2x4,584=9,168 ' Nx 4,584

3
4
5 12, 264 2x12264=24528 Nx12.264
6 20,712 2x20,712=41 424 N x 20,712




subsections. For every synchronization frame, the service option slgaﬁ JUL 2008 -
initiate the circular buffer. However, for ease of inplenentation, the
actual nunmber of randombits in a circular buffer that is generated for a
radi o confiV@OHEI%h is rounded to an octet-aligned nunmber P&E/501/80896
determ ned exactly by the 20 m ni mrum nunber of iterations conducted on the
associ at ed pseudo-random nunber generato82to achi eve the given buffer
size. 0 9 JUL 2004 WO 01/52568 PCT/ USOL/ 00896 83 To generate the circul ar
buffer at any rate R(n): The service option shall generate a total of

NUM RAM pseudo- random nunbers (as shown in Table 35) corresponding to
actual circular buffer size B(n), Each_24 bit nunber yn (k) 15 k:5

NUM RAND,  sha¥abls 84 Cazgilar buffer pizes ngpded to\gemeratq forpard Sugplementdl der as

shown in Fig %lmffmffled nunber y (k) has the | east significant

byte of ya (k) 1n the nost significant byte position and vice versa. | -4d
Yn(k) LE Y (k) 24=brts KTt IMK) ) T R L N R
5)(|1E|1 '['2'3)Y [ﬁgadl; ';/I " ]'MH'VEH | MSQ t }’"{@](k)
Cy o Fi gufe eshu |ng enerate y
10 For exanplleconififatbantry ¢ Ci P‘@E blf f er ?é&'ﬁ?f"g‘fed t o JaccomfBtat e g
needed buffgr size of 344|bits) shaII be conprised of y ~ (Nframesr(®isyh |y
(15) as foll W% Sy SO ‘.’n-Egﬁa——ee% UL
2004 WD 01/ 54568 PCH USD1/ 00896 384 Tab| &% 388568 qure for |geRe?%ting tHe
defaul t circyrar bULTers TOr RC3339 CNa1Bgh $20 = 12,240 Nx6.120

5 4,584 - 2x 4,584 =9,168 N x 4,584

6 6.120 2x 6,120 = 12,240 Nx6,120

7 12,264 2 x 12,264 = 24,528 N x 12,264

8 9,192 2x9,192=18384 Nx9,192

9 20,172 2x20,712 = 41,424 N x 20,712

5 The pseudo-random number generators used to fill the circular buffers have the
following linear congruent relationship:
Xp=aXXn-1modm,
where:

e a=73=16807
10 o m=231.1=2147483647

e  xp-1 and xp are the successive outputs of the generator and are 31-bit integers

Information bit geaeration .
For every Forward or Reverse Traffic Channel frame, the TDSO iterates the
associated pseudo-random number generator for the Physical Channel

15 (FCH/DCCH or SCH) one or more times, as specified in the following
subsections. For every synchronization frame, the service option shall initiate
the circular buffer. However, for ease of implementation, the actual number of
random bits in a circular buffer that is generated for a radic configuration is
rounded to an octet-aligned number of bits determined exactly by the

20 minimum number of iterations conducted on the associated pseudo-random

number generator to achieve the given buffer size.



Needed circular D4inl mmrequired Actual circular buffer size nunbef 3ofy; 2004
24-bit pseudo. Pseudo-random bits buffer size (bytes) > n)random nunbers
gener at edB( RAND 3441515x24 = 36045 5342323x24 = 55 4254 X
e 006 s S = 03651146 192408 10030004 = 195 A RAIVOGES:
18384766766 x 24 = 183842298 2452810221022 x 24 = 245283066 4142417261726 X
24 = 414245178 information bit generation®’or an N-frame circular buffer
follows the s réenCi nl scribed for the 2-frame
circul ar buffgg%ceggreﬁ@ ra&ﬁé@.g%%%f%dt%&%a%? DCCH frames are used, the
TDSO shal | deci de et her or to T 3 Signaling t end. a

m ni nmessage for e)g%ﬁe%m?rgp P %grﬁege 6%“?‘? %ggl-'%%@gf&ﬁ%ﬁﬁ Pﬁ‘édso"fr %g"r'r'é"“g%ﬁ@f%’f/‘.m To

Ot herwi se, the TDSE3Skenespinding tpalpireylas bpties $26 B(op t he nul ti pl ex subl ayer
according to a certain OV OFF frane activity. For each frame period (20 ns,
40 s, or 80 n®) Batha4-pilfuimbedty aik) phy & koAIM_RANDNhAL belrsBufflddSnd stied i hobEe t O
pass data bl ock(s) corresponding to a full-rate frame on that channel or
pass a bl a dat 21§18 &ger S%‘FWﬁiﬁ'ﬁ?"pl ex subl ayer. The TDSO shal | support
two different 15 schenes to pass.,data to the multiplex suhbl ayer, as

fol l ows: Dewr mirfi sThecreshufBednumbari¥si ¢5) by thesleastcsignifipant Byteepb i {Pela tis yogtisignifieanty e s
of the TXON-FMID gﬁppogg?ncggi,geﬂgpb indicated in the Seraice Option
e

Control Message. The fields represent (in units of 5 ms, 20 ns, 40 ns, or
80nms, depending on the target physical channel 20 configuration) the
pattern for passing fata to the multiplex sublayer. 0 9 JUL 2009

-] —

24-bits L
Vn(k) Y, (K)[23] <« n(|()[16] }'n (k)[15] -ee Yo (k) 8 Vn (k)[?] . Yn(k)[O]

’ ¢

v:?k) Yo (K71 eee Y (IO (KI1S] «ev Yo (KON Y, ()[28] <=+ Y (K)[16]

Figure 2. Reshuffling of y, (k) to generate y." (k)

10 For example, the 45-byte circular buffer (generated to accommodate a needed
buffer size of 344 bits) shall be comprised 6f y:£(1) through y5*(15) as follows:

yEQ), yE@), VEG) e yEas)
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WO 01/52568 PCT/ US01/00896 85 |If the channel is an FCH DCCH conf in@h”ed to:
use 5 ms frames, the TDSO shall: Request Layer 3 Signaling to senéJafl Zﬂﬂl
FSCAM i n t station (or a SCRM in the nobile stati ever

for a dur at‘P@rqu%gsrx ON PERI OD. Not request an FSCAMM i n tpﬁg)ugggg)s atlon
(or a SCRWin nobile station) every 5 ns, for a 5 duration of TX OFF

PERI CD. Ot herwi se, the TDSO shall: PassS‘Hata bl ocks to the multiplex

subl ayer for a duration of TI_ON PERI OD. Send bl ank data bl ocks for a
duration of ThaldeRS5 Peiredore forgatiiralifg tycdefasdtnitoulat bufferstppRIO>i zat i on
frame and ter at the 10 last franme before the next synchronization
frame for tha annel. Randomwi th a specified frane activity and bur st

| ength This s"ccr‘.d seherp—-s—hrore—andom—Its goal s to achieve a

| ong-term avejage of a specifjed franme gctifvity (D) and g specified
length (B), Wi Qleded circitiri Nfed H‘a'%"‘?% agg consecutive "|Opembieidgis
channel This goal b%é g,%aac i earehr ¢f\24-his pissdon g ?ﬂq@io@#d@ﬁltstalit“%?ﬂb% a
two-state firgt order r&ddod: Buidbelsn t 1 ansi gehQtedr obgb

as indicated iln Fi g8 3. The v % p and q are specilfi ed B® the
TO oFF-yROB fijel d and the F, T fliel d, respectijvely, in th
base-station g¢ontrobagdirectjive using the SefvkggsL3xh! ON  ToniT 05
(see Tabl e 39)—The value D can he calcullated based onlp and 20 g
follows: D = q/(p+qp3* wher P is tHe tranS| L|2©n2¢|mﬁbab| litly frosthe "jOn"

state to the ' jommv) me—ttat ot uuub:l:;y"c""mt e
e, Thei?i{/erage cg“?l st "N per'{ﬁad Injunits

"OFf' state tg the ' st

of frames, B, |can bmggal culfated 2%5g3 ol | ows: 35%2r24|=/9@63Pr oce dur €514¢0r
calculating p sone_desired Dland B .are explained in Annex
H. 09 JUL 2001 WO 022492568 |PCT/ US0$1D0896 86 SExU=d2B0 Twq- st atlé3avar kgv |

chain represeftT g G AY, OFF tyamsTtT gps o L/%un 15384 2298
24528 1022 1022 x 24 = 24528 3066
41424 1726 1726 x 24 = 41424 5178

Information-bit generation for an N-frame circular buffer follows the same
5 method and principles as described for the 2-frame circular buffer case.

Frame activity

If 5 ms FCH/DCCH frames are used, the TDSO shall decide whether or not to
request Layer 3 Signaling to send a mini message for each 5 ms frame period
based on the frame activity.

10 Otherwise, the TDSO passes the information bits to the multiplex sublayer (
according to a certain ON/OFF frame activity. For each frame period (20 ms, 40
ms, or 80 ms) on a particular physical channel, the TDSO may choose to pass
data block(s) corresponding to a full-rate frame on that channel or pass a blank

data block to the multiplex sublayer. The TDSO shall support two different
15 schemes to pass data to the multiplex sublayer, as follows:

Deterministic frame activity
This scheme is governed by the values of the TX_ON_PERIOD and TX_OFF_PERIOD
indicated in the Service Option Control Message. The fields represent (in units of 5

ms, 20 ms, 40 ms, or 80ms, depending on the target physical channel
20 configuration) the pattern for passing data to the multiplex sublayer.



A 24-Dbit pseudo-random nunber is used to drive the transitions betweemgynfm‘
5 two TDSO states every franme period (5 ns, 20 ns, 40 ins, and 80 ns). For

all 20 ns engt h based physical channels, the TDSO ane PN
nunber gendeéglggg?%s iterating every 20 nms to calculate the ﬁ@ﬁ%‘lﬁ{&&%gs | f

t he operating Supplenental Channels are configured for 40 ns or 80 ns
frame lengths, a second PN nunber gener&@or Iterating every 40 ns or 80

Channel o Tris Bk By BB O ER o ke S Fmgt abe TR ERhaTET

be initialized the first synchraqni Lagn. frame tine after the TDSO i s
initialized at 't ﬁ%qg%ﬁfaﬁeﬁ 3§fﬁ“§fég ?ﬁ?ﬁﬂ@&é@ﬁﬂﬁﬁa@ﬁ SREQEKor & %E‘E:B‘ﬂlﬂjéct

|| M M essage. Forstatip® svpey Jims, for a @tionef T O¥nRERIANgt hs, the associ ated PN
nunber generator shall be initialized at the 15 first synchroni zation frame
tinme after the*TOS®OSEest FBCAMMR the base ftavien (osy HEFRMMdnmeile wign gy hms, e
action ti be assocdupdtietbf®KidFFiEERIODHDN] ESCAM  FSCAMM or RSCAM - \Wen

initialized, ~fhe stat arl cov chain shall be set to the "Of"
state. Nornma ,%@?m&%}{ﬁe PN generators is naintai ned throughout
the duration 20 of all wthout any rejnitialjzation at the

synchroni zat i on fé)”ﬁsrfég.%l &%‘Ve‘?“,‘upgfﬂ‘@h R Jfg_ogl.gx}qg.m tialized if a
CDVA- CDVA har d hapndof f e Eo[l{pl%ﬁg se of the latter, the
reinitializati ona%ggg%qggm?%eﬁ NS llosy F;Fr‘g%}'@gt ion frame after the
handof f conpThe Civ/ @FFsygle. statbeat the synitiroaizatied frarheand sdreninfites e théar kov
chai n shal.l et 10 "OFf, state.. 25 Secti O scribes how the 24-bit
PN nunbe?mi sgggﬁﬁgigobef%%g&'ﬁgeﬁsmcﬁé?mﬁ O’?ME% C@ﬁ%@r ng the TDSO
state (ON or OFF) during a frame period is shown in Figure 4. WD 01/52568

87 a = 16807Rsndom @i ity an@het kmgthili e in frames of the first

synchroni zatjon fra in time on any channel  SEED = (SEED " OX2AAAAAAA) &
Ox 7FFFFFFF ll'g%?@s@'ﬁ sgheme isnorgyandpnyHs goal istpachiexs algRgiermsayeyage ( SEED

* @) mod m 33f Bhgedthedieihte 4SRE (D)ahdPebedifiedFturiHRRESHE), whREUWD( 16777215
P) defined as the average consecutive "On" period, for a channel. This goalis

15 achieved by modeling the ON/OFF states by a two-state first order Markov
chain with transition probabilities p and q, as indicated in Figure 3. The values
of p and q are specified in the ON_TO_OFF_PROB field and the OFF_TO_ON_PROB
field, respectively, in the base-station control directive using the Service Option
Control Message (see Table 39). The value of D can be calculated based on p and

20 qas follows:

D = q/(p+q),
where p is the transition probability from the "On" state to the "Off" state, and q
is the transition probability from the "Off" state to the "On" state,
The average consecutive "On" period in units of frames, B, can be calculated
25 follows:
B=1/p
Procedures for calculating p and g based on some desired D and B are
explained in Annex H.



ON THRESHOLD = ROUND(i 6777215 * gq) 31_BIT PN_NUM = (31_BI T_PN_

k. '
md in 09 JUL 2404 PCT/USOl /00895 Figure 4. Flowchart illustrat MJ%%)
state transitli or a Dfranme activity and B average " Opcrfiol i N
uni ts of ff\gh&gﬂﬁgﬁ Dat a bl ock header and formats In orderq}g sepgrggt?ée t he
cal cul ation of FER on a per physical changel basis, a Channel |D nust mark
each data block that is supplied to the ti plex sublayer during each
frame interval. Al so, a sequence nunber is needed to help conpare nmultiple
PDUs that carry 10 individual data pbke eegejved in a physical |ayer SDU

with a locally generated frame. Q9 JUL 2094 WO 052568 PCT/ USO1/ 00896 88
The first 5 bits of each g%ner

shown in Table 37 for the
bl ock format Fiel dLength (b
under | yi ng physi cal channel

he daj a bl ock

wi thin a physical |ayer SDU. For . this field is set to

000" . For SCH data bl ocks, this fieltd ows: It is set to
"000" for the first data bl ock (MixPDU) e SCH frame, '001' for the
second data block in the SCH frane, and so on. DATAVari able up to theData

bits as gener ﬁ?e acTwioditate Markéoe chainaepessenting QNJOFF dransitians SOURCE
algorithm 5 :I[%SIOe 37 CHANNEL I D type codes CHANNEL rn Traffic channel

A 24-bit pseudo-random number is used to drive the transitions between the
5 twoTDSO states every frame period (5 ms, 20 ms, 40 ms, and 80 ms). For all 20

ms frame length-based physical channels, the TDSO uses the same PN number
generator, iterating every 20 ms to calculate the transitions. If the operating
Supplemental Channels are configured for 40 ms or 80 ms frame lengths, a
second PN number generator iterating every 40 ms or 80 ms, respectively, is

10 used to derive the TDSO state for the Supplemental Channels.
The PN generator for the 5 ms, 20 ms frame length channels shall be initialized
at the first synchronization frame time after the TDSO is initialized at the action
time that is associated with the Service Connect Message. For the 40 ms or 80 ms
frame lengths, the associated PN number generator shall be initialized at the

15 first synchronization frame time after the TDSO is initialized on the
Supplemental Channel at the action time associated with the UHDM, ESCAM,
FSCAMM, or RSCAMM. When initialized, the state of the Markov chain shall
be set to the "Off" state.
Normally, the state of the PN generators is maintained throughout the duration

20 of the call without any reinitialization at the synchronization frames. However,
the PN generators are reinitialized if a CDMA-CDMA hard handoff has been
completed. In case of the latter, the reinitialization occurs at the first
synchronization frame after the handoff completion message. When
reinitialized, the state of the Markov chain shall be set to the "Off" state.

25 Section Odescribes how the 24-bit PN number is derived. The method that is
followed in choosing the TDSO state (ON or OFF) during a frame period is
shown in Figure 4.



"00'PCH '01'DCCH '"10'SOHO '11'SCH1I Message formats Service option
control Message If the base station or nobile station sends a Service

Option Control Message, it 10 shall set the cTL_REc_TYPE field to §Reul 2004
val ue shown W@ 0IgR36é 38 corresponding to the desired directg %!F%EJUL
2004 WD 01/52568 PCT/ US01/ 00896 89 Tabl e 38 C'TL_REC TYPE co es REC
TYPEType of directive 100000000' Contr ol ?fct ive for all PhyS| cal Channel s
cowming TDSO traffic '00000001" Control Directive for FCH '00000010" Control
Directive for DCCH '00000011' Control Directive for SCHO '00000100' Contr ol
Directive for SCHL '0000 &B}punter RetrTevatr—bBrrect+ve—for FCH

' 00000110' Counter Retriev e for DCCH 00000111' unter Retrieval

Directive for SCHO OOOOng]QgDQ)\:gnga A ective fqr SCH1

' 00001001" -" 111111171 Resersm@lr ﬁrrn%eiﬁh rgt hpbile stjation sends a S
ice Option Control Messagfs ﬂsamsmm &aﬂfFFEPFFPF thg base station
sends a Service Option Corﬁ'FrE@I (REER I nvoke control gction in a
nobile station, it shall U)u"(%E hed E‘-SpeCIfICer|dS as specified in
Tabl e 39. Table 39 Servi cE G N e type-spedific fields

Fi el dLength Definition (bjdg ﬁ@g’% plprecord [type field. (" (Y
-'00000100"' ) The nobil e st @ mmp_:yHo encg@,@jd@wzqga&ﬁ set tjl s field to a

o

Y
[ 24_BIT_PN_NUM = 31_BIT_PN_NUM >> 7 ]

L TDSO_STATE = OFF " TDSO_STATE = ON

T |

—LS‘I_BIT_PN_NUM = (31_BIT_PN_NUM * a) mod m

Figure 4. Flowchart illustrating TDSO state transitions for a D frame activity
and B average "On" period in units of frames.

5  Data block header and formats

In order to separate the calculation of FER on a per physical channel basis, a

Charmnel ID must mark each data block that is supplied to the multiplex

sublayer during each frame interval.

Also, a sequence number is needed to help compare multiple PDUs that carry
10  individual data blocks received in a physical layer SDU with a locally

generated frame.



val ue bet ween

' 00000000" a

nd ' 00000100’

to signify a control dlrecgd
according t

faupan

all TDSO configured channels or for a specific channel
38. CON 1 gControl code field. The nobile station %h%?ﬁ t| on
shall set this field according to Table 40. 0 9 J UL 7004 2568

PCT/ USOl / 00896 90 Length FieldDefinition

@

I ts) CHANNEL- DI RECTI ON2Channel

direction field. This field indicates what- channel direction this control
directive ismrﬁr J@B t?%?@ & ﬁéiQte‘arda[ERIBH&a%E m&cﬂgf dep his field
according to Table 3 : y (%J Oopy counte¢ H{ ﬁ% e%e nobi | e

station and lshgmnalakdﬂi%ﬁf@'f&@l’&&ﬂym@

t he base station shall
t abled? Ratablockfoeat set this field to' 0 .
1Cd ear counters field.

synchroni zat i
O herw se,

on frane,

i3 Mualtipdex BPUshe next

set this field to 'F.

CLEAR_COUNTERS
If the nobile stati on and base station are to cl ear

the counters|at the next synchronizati ¢n franme, the base station shall |set
this field tqg '1'. Fléltlhervm e,Lepgth (Witalse | st at i on shal |Definitiont his field t.o]' 0" .
DATA SQOURCEI [ d—The—pbil-o—si-gi~i-an—at—iase—si-aiion—shald set
this field tqd FANBAPA SOURCE VAl ue s ihGHHRsIP ot vaderlying by sical R FATRIRE ) ¢ he
type of trafflic that is defired to be ¢ewrasabled during the test call.
FRAVE_SOURCE |2Fr ane source|field. Throy this fi £ d, the b tationjor.
mobi | e statidn defines thelsource to be q}w Gquy changel o sﬁi %‘tsbﬁﬁdata f lanes
for the partiiGahaeqGRANNET The yari oug seAbdcO Bty & the Hdla GRICE Rithin a physical

layer SDU.

For FCH/DCCH data blocks, this field is set to ‘000",

For SCH data blocks, this field is set as follows: {

It is set to ‘000" for the first data block (MuxPDU) in

the SCH frame, '001' for the second data block in the

SCH frame, and sc on.

DATA Variable up to the | Data bits as penerated according to the selected
data block size DATA_SOURCE algorithm.

5 Table 37 CHANNEL_ID type codes

CHANNEL_ID Traffic channel
rm- FCI.I
o1 DCCH
10 SCHO "
1 SCHI1
Message formats
Service Option Control Message

If the base station or mobile station sends a Service Option Control Message, it
shall set the CTL_REC_TYPE field to the value shown in Table 38 corresponding to
the desired directive.

10



in Table 44. FRAM ACFIVfI'Y IFrane activity field. The base station0@rjy| 200
nobi |l e station shall set this field to the FRAME ACTIVITY value shown in
Tabl e 42 corre ing to the desired burstiness in the tr | is to
be generat eyodﬁB?%g the test call. TEST OPTI ONS8TDSO Test Pgtprmsglr@ge&rhe
base station or nobile station shall set this field according to Tabl e 45.
k 0 9 JUL 2004 WD 01/52568 PCT/ US01/ 00896881 Length Fi el dDefinition (bits)
M M CUt C BUF_ FRAME O or 8Nunber of full-rate frames in the circular buffer
field. S The nobile station or base station shall set this field to

I ndi cate the ?eﬁie{@dmmécul ar buffer franmes. This field is
present only i FPe%¥% is set to '01'. If the control
directive is a nobile—stationproposal and the -base statiohr—carrpt support

t he proposed buffer |size,_th hase statilon shall_ set . this field o the
mexi mum nunber of franes (f#"-'ggﬁ—a@%gport duri ng tTFi%tet"tr “for thal channel .

ON TO OFFPROB 0 or & idioooftF at€ 10 " O T~ BEdhtEl Dikbive! F?NalPTEabac )ity fiel d.
This frane is only present if the FRAME- lVlTY'f‘i'Dgod s a value of 1.
The base station or |nmobile station shall @"E“dﬁmm‘? 6 the

ROUND( Desired "On" [tgaggobdif ~ st ate trans) tdnedi ppéctraiizcty * 100){ The valid
range for this field_Ls betweep ' 00000000’ and ' 01100100 CEE TO] ON PROSO

or 8"OFf' state to '|(M000810at e transiti on| Gy Reectivetfr OGCH d. This|[frane is

only present if the F’WHACT: YV —fte o Divective for SCHO
‘00000100 Control Directive for SCH1
‘00000101 Counter Retrieval Directive for FCH
f '000001 10 Counter Retrieval Directive for DCCH
'00000111' Counter Retrieval Directive for SCHO
‘00001000 Counter Retrieval Directive for SCH1
'00001001'-"11111111° Reserved

Control ‘

5 When the mobile staticn sends a Service Option Control Message to propose
control action or the base station sends a Service Option Control Message to
invoke control action in a mobile station, it shall include the type-specific fields
as specified in Table 39. '

. Table 39 Service Option Control Message type-specific fields

Length

Field Definition
(bits)
CIL_REC_TYPE _ B Control record type field.
(00000000" - 00000100 The mobile station or base station shall set this field to &

value between ‘00000000" and '00000100' to signify a
control directive on all TDSO-configured channels or for a
specific channel according to Table 38.

CONTROL_CODE 8 Control code field.

The mobile station or base station shall set this field
according to Table 40.




has a value of 1. The base station or nobile station shall set thls B l&

to the RCUND(DeS|red "Of" to "On" state transition probability * 10 ﬁ %@ﬂ
valid rang s field is between '00000000' and' 01100

TX;CN_PERI%g OlBr gTransnission on period field. This fra %aﬁgU%ﬂomwﬁresent
If the FRAME AC TIVITY field has a val ue 0. The base station or nobile
station shall set this field to the desir nunber of adjacent frane
periods (20 np; 2015, Or 80— 5)—The—TBSO—shatt+—stuppty—rer—bl-ank—dats
frames to thel multiplex sublayeﬁmgﬁ br e passi ng blank franes to it for {the
nunber of frape periBed indicated by|the TX OFFPERI Hdbnitinel d. WO 01/ 52568 92
PCT/ US01/ 00896 Fi el dLengt h Defi fPitst o1 (bItS) TX- OFF- PERI OD 0 or

8Tr ansm ssi on| GIANNBE DIEFeTIONS! - 91 S Hg{ﬁﬁq i —present T+ttt
FRAME- 4CI TVTT)Y field has a valjue of seﬁggat ion or nobile statifon
shall set thip field to the dgsired nhunbdirlddidiads atarhadnslalifectidf thiOebawg 40

ms, 40 nms, ori 80 ns). The TDSQ shal | | gyRRleYs Al q-%kha; OhifelE i pl{ex
subl ayer aftef passing non- blfank frgafrﬁﬁs teoslt oLt I;“ﬂ) L ? ra%

periods indi chted by the TX O\ PERI figld gecoipg R T ﬂm"f ERN 0 or 8Data

pattern fiel df codticountai® 1S QNly; Pr ¢S85 colnfersimdl, DATA- SOURCE TTerd nas (a
val ve of V. The nobile station or base station shall set this field tolthe

sel ectable byfe pattern to be |used f Qif thiaobidesstationandbise stdtiqncare & ¢ope theyipe
of traffic thpt is generated dquring 1 Beunteealuela e nex® sfhchlédizadAhmYVihebhieI2568
93 station shall set this field to '1'. Otherwise, the base station
shall set this field to '0".

CLEAR_COUNTERS 1 Clear counters field.

If the mobile station and base station are to clear the
counters at the next synchronization frame, the base station
shall set this field to '1'. Otherwise, the base station shall
set this field to ‘0"

DATA_SOURCE 1 Data source field.

The mobile station or base staticn shall set this field to the
DATA_SOURCE value shown in Table 42 corresponding
to the type of traffic that is desired to be generated during
the test call.

FRAME_SQURCE 2 Frame source field.

Through this field, the base station or mobile station
defines the source to be used for filling up the data frames
for the particular channel. The various options are indicated | {
in Table 44,

FRAME_ACTIVITY 1 Frame activity field.

The base station or mobile station shall set this field to the
FRAME_ACTIVITY value shown in Table 42

_corresponding to the desired burstiness in the traffic that is
to be generated during the test call.

TEST_OPTIONS 8 TDSO Test Options.

The base station or mobile station shall set
this field according to

Table 45.




Tabl e 40 CONTROL_CODE codes PCT/ USOLl 00896 CONTRCL CCDENEanl n

' 00000000" Mobi I e station proposed control
',00000010' Base station control
80000011' Base station control directive BAIESOHISNOLI |
(nunber of frames in circul ar buffer

control dir
station propo
station propo

B d1fise
sal

directive
directi ve based on no

not supported -

g
00000001’ Base stat il¥inZ00k

bile

NUM Cl RC BUF- FR. AMES field indicates maxPhum nunber of frames base station
can support) [66666+60Base—statton—controldirective hased on mbhile
station propoéal (message canrkitqﬁa handl ed by the cusent base statipn
configuration) '0OOOOFd@l' Base on control diregihMgonPased on nobilpe
station proposal (nessage strucﬁbﬁb ot accept abl e) ' 00000110' Base
station contr t—omr-pbite—statonr—propesal—(uhable to
support a value &fm' Hﬁ AL e ORRAVEN -pty fames iy dhe pirpliprbafs Beld 0 Tapl e
44, that. is,|¥annot generate|l franETﬁ@ﬁ&mgg@Qﬁ(pg& atlon 106 q&g 1
*11111111' Resprved 09 JUL 2004 WO 01 568 %J 801400896 94 Tab ﬂf
DATA SOURCE [fodes DATA- SOURCKETT af f i pa S35 185 fesireg S&9t M FRileed "Sf‘éﬁf&mﬁa%r n
' Pseudo-random bits Tabl e 42 FRAVE A“ﬁﬂWﬂP&Wm@@dégwﬁﬁwhﬁiSQUHCBmEYmEype
'0'Deterninistic frame activify '|' RAMEOBIhE Sttt didbhve WalmbbikARlich
CHANNEL_DI REQTI ON codes CHANNEL-DIRIgI%gy &Qﬁ@g%t 00' B forward
and reverse |ljnk directions Olf' Forwa AL rectloﬁBg%F 5? everae| | i nk
di rection onl smuonshal]settlnsﬁeldtothemanmumnumber

of frames it can support during that call for that channel.

ON_TO_OFF_PROB Oor8 "On" state to "Off" state transition probability field.

This frame is only present if the FRAME_ACTIVITY field

has a value of 1. The base station or mobile station shall set

this field to the

ROUND(Desired "On" to “Off" state transition probability

* 100). The valid range for this field is between '00000000°

and '01100100',

OFF_TO_ON_PROB Oor8 | "Off" state to "On" state transition probability feld.

This frame is only present if the FRAME_ACTIVITY field

has a value of 1. The base station or mobile station shall set

this field to the

ROUND(Desired "Off" to "On" state transition probability

* 100). The valid range for this field is between '00000000"

and '01100100".

\ TX_ON_PERIOD Oor8 | Transmission on period field.
This frame is only present if the FRAME_ACTIVITY field
has a value of 0. The base station or mobile station shall set
[ this field to the desired number of adjacent frame periods

(20 s, 40 ms, or 80 ms). The TDSO shail supply non-

blank data frames to the multiplex sublayer before passing

blank frames to it for the number of frame periods

indicated by the TX_OFF_PERIOD field.




"I |'"Reserved 5 Table 44 FRAME SOURCE codes FRAME _SOURCE Circul ar buffer
conposition 100'2 full-rate franmes 101'N full-rate frames ' 10' New frane
every frangygpeismes (20 ms, 40 ns, or 80 ns) Reserved r 09 $rrRB @09%/@ L 2008
01/ 52568 PCT/ USO1/ 00896 95 Table 45 TEST_OPTI ONS codes TEST- OPTI TDSO
Test Options 100000000" -'11111111" Resery { Counter retrieval Wen the
base station or nobile station sends a Service Option Control Message 5 to

retrieve cou W
channels (F DCCH), it shalll|im e the type-specific fields as spec|fied
in Table 46| Tabl e Fip$l Type-speg)ii icl fields in a SBefiitpe Option Contro
Message usedifor counter retfi Lgl on the FCI—VDCCH Fi el dLengt h
(bits)Defini frROFAEIPERIDEC | YPEP COMHS" Ol Trhdumiok mdgégl d. ( 00000I0r—of The
nobil e stati¢n or base statiop shall| set thls 00000110') field to
©00000101" t¢ signify a countgr retrl'@weﬁtmdwmdsbmxﬂmw_@ﬂﬂnn'ﬁeld

©00000110" t¢ signify a countpr retrimgbﬂgi&@c%yﬁs&ﬁugm rlobiietdeationdREHT
COUNTERI D 8Vector counter ideptificdti omﬁiﬁe? Tg ch'alse st bi | e
0 t % 97

3! bt o&n Idf‘g"“‘ré‘b‘l‘n% 47

station shall} set this field o corriesp
for the Fundijcated Channels ahd in cloreries (F9mesi 40gost o5 30 me) HeesTuSOhallesyprdy | of
count er blank frames to the multiplex sublayer after passing non-

blank frames to it for the number of frame periods
indicated by the TX_ON_PERIOD field.

DATA_PATTERN Oor8 | Datapattern field.

This frame is only present if the DATA_SOURCE field has
a value of '0". The mobile station or base station shall set |.
this field to the selectable byte pattern to be used for the
test comresponding to the type of traffic that is generated
during the test call.




values. 0 9 JUL 2004 WD 01/ 52568 PCT/ US01/ 00896 96 Tabl e 47 VECT C(?J 'anm
ID codes for FCH DCCH VECT COUNTERJD Vector nane '00000000' FER counters
“00000001' Recei ve Expected Counters Response 100000010' Transm tted counters
' 00000011' SWRLE8Ee Transmitted counters ' 00000100' 5 ns FPERASHW86y ed
counters ~00000101'-'11111111" Reserved Wen the base station or nobile
station sends a Service Option Control Me83age 5 to retrieve counter
values fromthe other end for the SC-Hs, it shall include the
type-specific fields as specified in Table48. Table48 Type-specific fields
in a Service Option Control Message used for counter retrieval fromthe
mobi | e st at i ohablerd0SE@NEROLICAREcqdsst s) Defi nition Cl1 _REC _TYPE 8Contr ol
record type field. (°00000111' orThe base station or nobile station shall
set this field to 00001000 )signiffy a counter retrieval directive on the
Suppl! enent al (:hannGPé‘TRPbJ:CQ% SCHO and SCHL channMtsingt he fiel d shaII be
set to 00000% MRS {
counter identilficati oﬂoo?qoqu The b“&%bél“'%‘t"ﬁ‘tﬁ"?ﬂq%i’mﬁﬂm station shal I set
this field to[COTTESpH p the v %s&g&% pe4u corresponaing qo
t he desired vé s, 1.09J 004 WO 01/52568 97 Tabl e
49 VECT_COUNTER_I D coate®id or SCHs R@Ehhﬁ&ﬁtﬁﬂﬁ%%dm&ﬂb@rm o
name ' 0000000(¢~=R-eetht-ers—Fesponse—108000001—PRER

‘00000011 Base station control directive based on mobile station proposal
{oumber of frames in circular buffer not supported —

NUM_CIRC_BUF_FRAMES field indicates maxiroumn number

of frames base station can support)

‘00000100 Base station control directive based on mobile station proposal
{message cannot be handied by the current base station
configuration)

‘00000101 Base station control directive based on mobile station proposal

{message structure not acceptable)

‘00000110 Base station control directive based on mobile station proposal
{umable to support a value of '10" for the FRAME_SOURCE
field as indicated in Table 44, that is, cannot generate 1 frame
each frame period) ' :

'00000111' -"1111111%" Reserved




100000010" Transm tted counters response '00000011'-'11111111" Reserv®d%€| ll.
Count er responses on the fundicated channel s FER Counters. Respense %m‘
the mobile station or base station sends a FER Counters Re t he
FCH or DccH”bWéﬁH%Fs, it shall include the follow ng type-i%ggﬁiﬁﬁgﬁfelds
in the Serui-ge#Cpti-on Control Message: 0 9 JUL 2004 WO 01/ 32568

PCTI USOL100896~- 98 Tabl e 50 Type-specific%ields in a Service Option

Control Message corresponding to FER Counters Response on FCHI DCCH Field

Lengt hDef i ni tTable@i DATAFSORIRCE ¥pe8Cont rol record type field.
(' 00000101" or '0000011(Y)The nobile station-or base station shall set this

field to '00000101' [when responding to pn FCH Control directive Jand

' 00000110" for DCCH| VEOATAEDUREE| D 8Mect or cQusticpattesdent i fi CEII ion field.
(W00 The nobile stqtion or hase stati QE shall got this fiold t

' 00000000' . TDSCELRi| 24Count e¥' f or Rat e| 3eledabtiedatsipeitsins recei ved error free.
The nobil e station gtrart—set—thts ficidf’u thre—vatge—of—TDS | stored in
t he FFCHEUFFER or F EUFFER modul o 22| PfREHIBES 1 2t on shal || set this
field to the value of TDSCEl R stored 1n the RFCHEUFFER or RDCCHEUFFER
nodul o 224. TDSQEI RBAD 24Nunber of Rate 1 data bl ocks received in error.

The nobil e stgabRs FRIAME ACEIVITY odés! ue using counter values stored in
t he FFCHEUFFER or FDCCH BUFFER as foll ows: TDSOE1_RBAD = (TDSOElI _RERR +

TDSCEI RD + TDSO E1RE—+ TDSCEIr RO ¥ TDJCEI _RB + TDSOEl _RFL) nod| 2M
FRAME_ACTIVITY Type
o Deterministic frame activity
T Random frame activity (

Table 43 CHANNEL_DIRECTION codes

CHANNEL_DIRECTION -Channel types
00 Both forward and reverse link directions
‘o Forward link direction only
g i Reverse link direction only ‘
11 Reserved‘

Table 4 FRAME_SOURCE codes

FRAME_SOURCE Circular buffer composition ' {
‘00’ 2 full-rate frames
0t N full-rate frames
o New frame every frame period (20 ms,
40 ms, or 80 ms)
‘11 Reserved




The base station shall conpute this value using counter val ues storE@
t he RFCH BUFFER or RDCCR BUFFER as fol |l ows: TDSO El _RBAD = ( TDSCEI ﬂquE!LZﬂﬂl

TDSO E1, RD + TDSCE1 _RE + TDSCEI RO + TDSO E1IRB + TDSCElI _RFL) nod ?. |

9 JUL 2006 WO @2&3568 PCT/ US01/ 00896 99 Length Fi el dDeani tEQiMUSGQ@O%) TDSO
ENJ2N 24Counter for blank franes received as null franes. The nobile
station shall set this field to the value9sf TDSO ENRN stored in the FFCH
BUFFER or FDCCHRUFFER nodul o 214. The base station shall set this field to

the val ue of ThE{Q WS?%HB({D gg RFCH_BUFFER/ RDCCH JBUFFER ~ nodul o 2.
TDSCEN RBAD24Nunber of nm data b cﬁs recei ved |n error. The nobil e

station shall conputgthrs—vatrue—ustngrcotnter—vatues—stored—+rt he
FFCH*BUFFER or FDCC BHEE:E% ItI | | ows: TDSGdgd ticast TDSORN t B+
TUSCEN RO nod 224. r_'The base station shall conpute thi gnsval ue ysing

count er val ues stored i odotoee Rit (3t BUFFHRResepied RDCCH BUFFER  as f gl | ows:
TDSO ENNRBAD (TD 2NBRR + THhSO _EN 'ﬂ) nmd 224 TDSCEX_RBAD J4Nunber of

bad overal | data bl ocks. The nobile station shall conmpute this val ue using
counter values stored in the FPCHRUFFER of FDCCH BUFFER as fol |l ows:
Counter retrieval

When the base station or mobile station sends a Service Option Control Message

5 to retrieve counter values from the other end for any of the Fundicated
channels (FCH/DCCH), it shall include the type-specific fields as specified in
Table 46.

Table 46 Type-specific fields in a Service Option Control Message used for
counter retrieval on the FCH/DCCH

Field Length (bits) Definition
CTL_REC_TYPE 8 Control record type field.
" 101" or The mobile station or base station shall set this
00000110 L .
field to ‘00000101” to signify a counter retrieval
directive on the FCH and '00000110" to signify a
counter retrieval directive on the DCCH.
VECT_COUNTER_ID 8 Vector counter identification field.

The base station or mobile station shall set this
field to correspond to the value shown in Table
: 47 for the Fundicated Channels and in
comesponding to the desired vector of counter
values,




TDSdEXJ(BAD = (TDSO El..RBAD +TDSO EN RB + TDSCENRO nod 224. The
base station shaII corrpute this val ue using counter val ues stored ||99t$||&200l
RFCHRUFFER BUFFER as follows: TDSO Ex RBAD = Cl DR,

+ IDSO EN HEOUYSREG EN RO nmod P. 0 9 JUL 3033 WO 01152863 USOT0NY%

PCT/ US01/ 00896 100 Recei ve Expected Counters Response Wen the nobile
station or base station sends a Receive Ig%rpect ed Counters Response, it
shall include the follow ng type-specific fields in the Service Option
Control Message: 5 Table 51 Type-specific fields in a Service Option

Control Mess e &?i'ﬁ}‘ Int ers Response on
FCH DCCH Fi %&ggﬁﬁww ﬁf\ (é/elf fﬂﬁg ontrol record type
field. ('00000101.' ofFhenmobile-station shall—set—thi-s f.eHLto ' 00000101'
' 00000110" when respondi bnt r ol di ti.ve and ' 00(J00110" for
DCCH. VECr COUNNER | DB\%PIIU nggﬁﬁ@? dentlflcg or‘?"?‘? el d. ('00000001') The
nobi |l e station shall oS Tr1erat (g) IDSO EIRL 24Count er for
Rate | franes received error-free. Th ; statmn shall set this field
to the value of TDSO EDodRoaiored in t mecEFﬂEtpecBwEﬁSteRRssporﬁDCCI— BUFF+ R
nodul o 224. The base t+-i-or—shaH—set—thi-s—fere—+o—the—vratue of TDSOEI R1

stored in the RFCH UFP90%0 RDCCHEUF | ERmmitst (IMES 224, TDSOEI RD 24Count er

for the nunber of di nf@RFodIBrST 1T ane} shE fGahy SansBldfdbudddl { NE| expect ed
data bl ock was Rate 1} The nobile staffion shall set this fieldl to the val ue
'00000100' 5 ms Frame Received counters

|| Ll U

Yy’
s nl
D

‘00000101°-11111111° Reserved

When the base station or mobile station sends a Service Option Control Message -
5 to retrieve counter values from the other end for the SCHs, it shall include the
type-specific fields as specified in Table48.

Tabled48 Type-specific fields in a Service Option Control Message used for
counter retrieval from the mobile station for SCHs

Field Length (bits) Definition
CTL_REC_TYPE B Control record type field.
(‘00000111 or The base station or mobile station shall set this field to
000010099 signify a counter retrieval directive on the Supplemental
Channels. For the SCHO and SCH1 channels, the field
shall be set to *00000111" and ‘00001000°, respectively. i
VECT_COUNTER_ID 8 Vector counter identification field.

The base station or mobile station sball set this field to
correspond to the value shown in Table 4%
comresponding to the desired vector of counter values.




of TDSO E1 RD stored in th FFCH BUFFER or FDCCHBUFFER, nodul o 2241 Jﬁnzﬂm
base station shall set this field to the value of TDSCEI RD stored ?1

RFCH- BUFFEW BUFFER, nodul o 22A. 09 JUL 2004 WO 01/ 1100896

PCT/ USQL/ 04 é) Fi el dLength (bits)Definition TDSO E1_RO un?oer for

t he nunber of any other frames received (gzcl udi ng di m and- burst types)
given that the expected data bl ock was Ra 1. The nobile station shall set
this field to the value of TDSOEL RO stored in the FFCH BUFFER or
FDCCHEUFFER , nodul o 2u. The base station shall set this field to the val ue

‘CI)']ICZ)S-IC-JEE)fOE:?Bzmiéﬂt %9 @%@WFﬁcﬂaﬁ% nd- BllJJrFE'ItERf rarrems)dlrjlageiz\z/gd. gi ven

that the expected dat g—bleck—was—Rat-e-ri—Fhe—pbile——station——shal |l set this

field to the val ue of T@&E t‘ﬁmﬁ #{ aed in the FFCHEUFFER or| FDCCH BUFFER
, modulo 2?4 . The bas at1 o set thi Sch I"ﬁmfo t he val ue of

TDSO E1_2B  stored ian BOFFER Q&R FFER™ nodulp 224 .

TDSO E1 RFf," 24Countér for the nunben of Rate 1 frames with bjt errors

recei ved (a categori z4tdoooeocahl y appl i ca’lﬁke WI th the Multiplex pption) given
that the expected dat Fbleck—was—Rate-pH—He—robite—stat+onr—shpl | set this
field to the val ue of |TP%ERAY ¢ FL storeJWﬁ@W%FFER or
FD|CCI .LBfUFFER, modul 0 [Z88a00liPE 1038 1S aeteRBd SNal I set this Tr1eld to the
val ue o

Counter responses on the fundicated channels

FER Counters Response

5 When the mobile station or base station sends a FER Counters Response for the
FCH or DCCH channels, it shall include the following type-specl.ﬁc fields in the
Service Option Control Message:



TDSOEI RFL stored in the RFCH BUFFER or RDCCHEUFFER, nodulo“2'". 0 9 JUL !
2004 WD 01/ 52568 PCT/ USO1/ 00895 102 Fiel dLength (bits) Definition 09 JUL2004
TDSO E1- RE 24 Counter for the nunber of frames received with I nsufficient
frane qual iWQOH&S8&ure) given that the expected data bl ock PRAEUSREPMSYG  The
nobil e station shall set this field to the value of TDSO-El-M stored in the
FFCH BUFFER or FDCCH BUFFER, nodul o V. TB& base station shall set this
field to the value of TDSG31 RE stored in the RFCI _BUFFER or RDCCHBUFFER,
nodul o ?. TDI}HEE 58 e4pegidie!fedldb ¥h alSepuiol OMtioCommabEMesédganes recei ved
with bit errors (detected by the TDSQ) given that the expected data bl ock
was Rate 1. T9oerespopding toFER Caynters Respanseon FEHADCECH e val ue of

TDSOBLBERR stored in fhe FECHRUFFER or FDCCHBUFFER, nodul 0 224, e
base station shall set this flield tgd the value of TDSOBI BERR stored ih the
RFCHBUFFER ol RDCCIﬁhJ FI ?R, | rhseith d 2x4. TDSCQEN. nﬁiﬂgﬂ. Counter for thge
nunber of nulll franes &r:ecei vedd @ityyen t hat the expecte data bl ock was hl SO .
nul I . The nobi | |_cot thig field tgo th L N
stored in theFACRBUFAER  or| FDECH |BlymmgtReord fyprfigldo e. The base statioh

shal | set thi g cdobgiogtoi'ombie) vial ue of|.IDS tored i : BUFFER

or RDCCH. $UFFER  rodul o 2r' | TDS@@&Q@E“&%H er_sﬁg"r“‘%ﬁté&ﬁﬁ%gg_ of pl ank
frames recei vgd given that ti'Je expec] B9oU Y yhegrespordingia an fiiH) Control directive

and '00000110' for DCCH.

VECT_COUNTER_ID 8 Vector counter identification field,
(€ ) The mobile station or base station shall set this field to

*00000000". (
TDSO_E1_R1 24 Counter for Rate 1 data blocks received erxor free. l

‘The mobile station shall set this field to the value of
TDSO_E1_R1 stored in the FFCH_BUFFER or
FDCCH_BUFFER modulo 2*,

The base station shall set this field to the value of
TDSO_E1_R1 stored in the RFCH_BUFFER or
RDCCH_BUFFER modulo 2**,

TDSO_EI_RBAD 24 Number of Rate 1 data blocks received in error,

The mobile station shall compute this value using counter
values stored in the FFCH_BUFFER or FDCCH_BUFFER
as follows: -

TDSQ_E1_RBAD = (TDSQ_E1_RERR + TDSO_E1_RD
+ TDSO_E1_RE + TDSO_EI_RO + TDSO_EI_RE + |
TDSO_E1_RFL) mod 2.

The base station shall compute this value using counter
values stored in the RFCH_BUFFER or
RDCCH_BUFFER as follows:

TDSO_E1_RBAD = (TDSO_E1_RERR + TDSO_E1_RD
+TDSO_Ei_RE + TDSO_E1_RO + TDSO_E1_RB +
TDSO_E1_RFL) mod 2*.




The nobile station shall set this field to the value of TDSOBN RB stored in
the FFCIL_BUFFER or FDCCH. $UFFEK, nodulo e. The base station shal 10 %4l 2004
this field to the value of TDSOBN RB stored in the RFCHBUFFER or
RDCCVWBUFFBRYOf3@&i8 2. { 0 9 JUL 2004 WO 01/52568 103 PCT/ BSDIVDO8B6

Fi el dLength (bits)Definition TDSO ENRO 24Counter for the nunber of other
categories of MuxPDU received given that 8he expected frame was null. The
nobile stationshall set this field to the value of TDSO IEN RO stored in

t he FFCH BUFFER or FDCCHBUFHER, nodul o 224. The base station shall slet
this field to|the vahug of TOSGhensth, stored in phe. RECH BUFFER or
RDCCHBUFFER, |modul o 22°. 1 Themagunft er does not get I ncrenmented for
Mul tiplex Optilon-2.-2 1his cdunter es not get increnented with Miltiplex

Option 2. TrafIRFI-ERENCOuNt erfs Res pojeauntapferlapk frameaspreived asnuiifiemes. or basje
station sendsfa Transm tted Gounters| R NSe.. .l al.l..incl ude,the

foll owing typg-specific fields in th %gﬁgllgéém&tfa‘{l%er?]&séelﬁg%%'f“fvlessage:
FRAQEN BBt stord interfFEBIBUTERR g e

Tabl e 52 Type-specific fieldsjin a
correspondinglto Transmitted [Counter UERER @addid¥. DCCH Fi el dLengt h
record type fiel d.ﬁjﬂ;ngOOOlOl‘

Definition (bijts) Cl1 REC TYPE 8Confr ol
or The robile dtation or base [stati on| SI54fsf satiop shallsetthis field tothe
' 00000110')' 0q000101" when respondi ngTRSY_EN _NFGHreddrther ol directi ve and

' 00) 00110" for| DCCH. RFCH_BUFFER/RDCCH_BUFFER modulo 2%,

TDSO_EN_RBAD 24 Number of null data blocks received in efror.

The mobile station shall compute this value using counter
values stored in the FFCH_BUFFER or FDCCH_BUFFER
as follows:

TDSO_EN_RBAD = (TDSO_EN_RB + TDSO_EN_RQ)
mod 2%,

The base station shall compute this value using counter
values stored in the RFCH_BUFFER or
RDCCH_BUFFER as follows:

TDSO_EN_RBAD = (TDSO_EN_RB + TDSO_EN_RO)
mod 2%,

TDSC_Ex_RBAD 24 Number of bad overall data blocks.

The mobile station shall compute this value using counter
values stored in the FRCH_BUFFER or FDCCH_BUFFER
as follows: '
TDSO_Ex_RBAD = (TDSO_EL_RBAD + TDSO_EN_RB
+ TDSO_EN_RO) mod 2%,

The base station shall compute this value using counter
values stored in the RFCH_BUFFER or
RDCCH_BUFFER as follows:

TDSO_Ex_RBAD = (TDSO_E1_RBAD + TDSO_EN_RB
+ TDSO_EN_RO) mod 2%, '




VECTCOUNCER. 1 8Vector counter identification field. D ('000000101The . -
nobi |l e station or base station shall set this field to '00000010'. 03 gJUJlU-mm
2004 WO 01/ 343884861/ USOL/ 00896 104 Length Fi el dDefinition dRids)pdeeB! _T1
24Counter for Rate 1 frames transmtted with no di mand-burst or

bl ank- and- burst given that the generated % ta bl ock was Rate 1. The nobile
station shall set this field to the val ue1 f TWO-EI-TlI stored in the

RECH BUFFER or RDCCH BUFFER, nodul o 2~ . The base station shall set this
field to the pali@xRbeddEioiters Res stored in the FFCH BUFFER or
FDCCH. . BUFFER, nodul o V. TDSOEl _TD 24Counter for the nunber of

e e I NI R S Y
te 1. e mpbil e statiqp shall set this field tg t val ue of )
stored in t heResponseyitshall u%ﬁbaﬁsﬂwm@’n%w@@ei in Hep Serpice tion
shal | set thiggfshIresksyet he val ue of TDSO E TD stored in the FFCH BUFFER
or FDCCHBUFFER, nodul ¢ 224 . TDSO-El _TB 24Counter for the nunber of

bl ank- and- bur I I } I Y[ . ata bl ock was
Pt e 1 The nEp e TPk EpRE] elds il A ol TR CERABI Mgt 2 0 L T

set this fi
stored in t hecoresponding ERReceivpdzpepiedrCruntesyRespanse pcFGHAICGH ¢ | on

shall set this field to the value of TDSO E1 TB stored in the FECC . SUFFER
or FDCCH BUFFER , nodulo 2 '|. TDSOBH TB 24Counter for the nunber of

bl ank- and- bur s} frafield t r andmi Leasth Gits) Definition
CTL_REC_TYPE 3 Control record type field.
(00000101’ or

The mobile station shall set this field to '00000101'
when responding to an FCH Control directive and
00000110’ for DCCH.

‘000001107

VECT_COUNTER_ID 8 Vector counter identification field.

(000000017 The mobile station shall set this field to

‘00000001". .

TDSO_E1_RI 24 Counter for Rate 1 frames received emror-free.

The mobile station shall set this field to the value
of TDSO_E1_RI1 stored in the FFCH_BUFFER or
FDCCH_BUFFER, modulo 2%,

The base station shall set this field to the value of

TDSO_E1_R] stored in the RFCH_BUFFER ot
RDCCH_BUFFER, modulo 2*,

TDSO_EI_RD 24 Counter for the number of dim-and-burst frames
* | received given that the expected data block was l
Rate 1.

The mobile station shall set this field to the value
of TDSO_E1_RD stored in the FFCH_BUFFER or
FDCCH_BUFFER, modulo 2*.

The base station shall set this field to the value of
TDSO_E1_RD stored in the RFCH_BUFFER or
RDCCH_BUFFER, modulo 2*.




given that the generated data bl ock was bl ank The nobile station shalﬂlg iﬁt
this field to the value of TDSO EB TB stored in the RFCHBUFFER or 2004
RDCCf BUFFER 5%80 2u. The base station shall set this field to the val ue
of TDSOBB 18 &Y6red in the FFCH BUFFER or FDCCHBUFFER  rRRVSIIN0896 0 9 J
UL 2004 WO 01/52568 PCT/ USOL/ 00896 105 Fi el dLength Definition (bits) TDSOEB
TOR24Counter for the nunber of other franeldlypes transmtted, given that the
generated datablock was blank (basjically, the counter for the event when

t he TDSO want s| to th’_an mt g blank and the multiplex sublayer also requests
a blank frame for t ée"lsjarticul Leosth B period). The Refitbe station shal |

set this fiel dTORdFEVRS UE[OF TD '

RDCCH_BUFFER , | nodul 6 12%. The badé st at | SHEHe e nmher of pryothecames o ¢
val ue of TDSO | EB. TO stored in the FFCH BtsFRHERcding-dDa@id-bibst typedy gifvds. |
modul o 224. S ps Frame Trangnitted Count Eihs wiResnedaf HRERastAE 1 Obi | e
station sends p 5 ins Frane|Transmtted [Counters Response, it shall
i ncl ude the fol l owi ng type-dpecific fi el dSeimgbileigatiogahal)setthis Grid fodm v@ent (ol 5
Message: 0 9 Ji U L 2004 WO (Q1/52568 PCT/ US@DSO 03I stdodd intRd BFEH IRIFFER or
Type-specific fields in a Sgrvice Option TeXo TN correspondi pg to
5 ms Franme Trapsmtted Countlers Response| on )

The base station shall set this field to the value of

TDSO_E1_RO stored in the RFCH_BUFFER or
RDCCH_BUFFER, modulo 2%,

TDSC_E1_RB 24 Couater for the number of blank-and-burst frames

received given that the expected data block was
Rate 1.

The mobile station shall set this field to the valoe
of TDSO_E1_RB stored in the FFCH_BUFFER or
FDCCH_BUFFER, modulo 2*,

The base station shall set this field to the value of
TDSO_E1_RB stored in the RFCH_BUFFER or
RDCCH_BUFFER, modulo 2%,

TDSO_EI_RFL! 24 Counter for the number of Rate 1 frames with bit
etxors received (a categorization only applicable
with the Multiplex option”) given that the expected
data block was Rate 1.

The mobile station shall set this field to the value
of TDSO_E1_RFL stored in the FFCH_BUFFER
or FDCCH_BUFFER, modulo 2%,

The bass station shall set this field to the value of
TDSO_E1_RFL stored in the RECH_BUFFER or
RDCCH_BUFFER, modulo 2%,




Length FieldDefinition (bits) CFLRtEC TYPE aControl record type fiel 3 -
(' 00000101' orThe nobile station or base station shall set this fiel d% &L 2004

: 000001107%)899 : -vvhen responding to an FCH control di reﬁ%ﬁ‘ﬁgﬂ%ﬁ? S1d D

00000110 VECT COUNTER) 8Vect or counter identif
(' 00000011) The nobile station shall set wl s field to '00000011".
TDSO_MUXL5ms T24Counter for 5 ns transmi t9%ed. 11f CTL_REC TYPE 1is set to

' 00000101", t ke—robite stat'cn sha—sei—iti-s—f+ehd—to—t-he—val ueoi—MIX

L' I B S S R pap oy |

REV S nms (se¢ (5]) ored ”RBHS station, nodul t the ACTI ON TDAE
specified by fhis elr{i/l ce (pt iLc?n n)rol Message. O her t\}\ﬁ'aﬂlse, t he nobi

station shall [setrosties gel el d t 0 tfhe val liegtiler MEM numbdRVE felened YeteividBwithS €€ [5])
stored in nobill e station, npdulo 22'"', I TI L specified by|lthis
Service Optiof Control Messpge. TDSO '%;rr‘ﬁ“% ﬂ%ﬁﬁ?ﬁ?’gﬁ)‘?n%‘t%ﬁ

transmitted If L REC TYPE is set to mmmkwmw | e station shal |

set this field to the val uef of MJX2_ t EV Fgﬁl or e obi | e
station, nodullo 2Z°, at the|l ACTI ON Tl ME|S eC| I e snbﬁﬁl[sh edﬁu\’/‘%i‘%:seI on

Control Message. Otherwi se,|the nobile $f T‘?W’s—ﬁ%F‘P""“s‘éf‘“wft b t he
val ue of MUX2REV_DCCl SJns [see [5]) st FBdCHerBm,hmdmﬁ‘tlon rmdulo e, at
ACI TON TIME gpecified by this Service Oq_gl on Cont Message, Frane
Recei ved Counfjers Response Mhen t he nobifl *?feéf’f‘%' & s figd ‘PFB“'P?%fne

Recei ved Countlers Response,|it 5 shall |TR8PRIcRE dnzedfupthd REGHNBUFREB@: speci fi c
fields in the|Service Optiop Control Mapees: BURER Suwcadlo 2y Pe-specific

fields in a Sqgrvice (ption Control Message corresponding to 5 ns Frafe
Recei ved Count|er SPReERFRBe pn FCHHUDCCH () Goudntsk fop heapmpn oORALIEGEs received
PCT/ US01/ 00894 with bit errors (detected by the TDSO) given that

the expected data block was Rate 1. o

The mobile station shall set this field to the value
of TDSO_E1_RERR. stored in the
FFCH_BUFFER or FDCCH_BUFFER, modulo
2,

The base station shall set this field to the value of
TDSO_E1_RERR stored in the RECH_BUFFER
or RDCCH_BUFFER, modulo 22,

TDSO_EN_RN 24 Counter for the number of null frames received
given that the expected data block was also pull,

The mobile station shall set this field to the value
of TDSO_EN_RN stored in the FFCH_BUFFER
or FDCCH_BUFFER, modulo 2%,

‘The base station shall set this field to the value of
TDSO_EN_RN stored in the RFCH_BUFFER or
RDCCH_BUFFER, modulo 2%,

TDSO_EN_RB 24 Counter for the number of blank frames received
given that the expected data block was null.

The mobile station shall set this field to the value
of TDSO_EN_RB stored in the FFCH_BUFFER
or FDCCH_BUFFER, modulo 2%,

The base station shall set this field to the value of
TDSO_EN_RB stored in the RFCH_BUFFER or
RDCCH_BUFFER, modulo 2%,




107 Length FieldDefinition (bits) CTL REC TYPE 8Control record type field.
(' 00000101' orThe nobile station or base station shall set this field fib 2004
' 00000110")..'00000101" when responding to an FCH control directive and

' 00000110" WOMBREH  VECT COUNTER D8Vector counter identifPERUSBII0BI| d.

(' 00000100' ) The nobile station shall set this field to '00000100'. TDSO
MUXI _5ms_. Rl 24Counter for 5 nms received. 108 CIL_ tEC TYPE s set to

' 00000101', the—mobile station shall set this field to the value of

MIXI_FO _FCH 8 ns (see (5]) stored.in nobile station, nodulo 2~4, jt t he
ACTI ON TI ME specifié"ﬁl by thi &'@e Option ContrMefi®sage. Ot herw se,

t he nobil e st 4Tl Ser-this freftd T e X F@'@Oﬁ | 5 ns
(see (5]) storedq:%ﬁ§%§l iOI e statizzr?, mdL;ddu%?)réﬁ“E%fweﬁa rlg‘pecified by
this Service (Qption Control|Message. TD$HEBOrecived gopn hatdssrpeded trae 5 ns
received. If GIL REC TYPE |s set to '00@@9al' , the nobile station shall
set this field to the valuelof 14 UX2 FPR aFC. 5 ns (see i5]) stored in
nmobi |l e statior, nmodulo 2', ht the ACTI O TH§ D¢bilf jetonshall spthis el Y% dService
Option Controll Message. QOdhgrwi se, the |rOBPSCEN R stoged ingiecIHCH BIFFERI S| fi el d
to the value qf MDX2_OR DCCl _5_ns (see |(piDcdt BUGGR fogtipb* | € stationj
nmodul o 22", at] ACTION Tl E ppecified byithis Service Option Control
Message. Countler responses pn the Suppl qrfahlage stadmshat et thisEEiRtothn yaiueef s
response Wien [t he nobile sthtion or basq ToselENROSGELE ma RFEIEBUERRRGrer

Response, it |shall include|lthe follow rwﬁgﬁi&?ﬁo{g elds in the
ype- speci

Service Option_Control 5 Mebksage: Table Ic fields in a

Servi ce Opti on '@bddotictdr ddvbod pefiidcretenicd REMABFENTptibn2. FER  Count er s Response on
SCH( s)

[92)

% This counter does pot get incremented with Multiplex Option 2.

Transmitted Counters Response

When the mobile station or base station sends a Transmitted Counters
Response, it shall include the following type-specific fields in the Service Option
5 Control Message:

Table 52 Type-specific fields in a Service Option Control Message
corresponding to Transmitted Counters Response on FCH/DCCH

Field ngth Definition
(bits)
CTL_REC_TYPE 8 Control record type field.
(00000101" or The mobile station or base station shall set this field to
000001 1
” ‘00000101’ when responding to an FCH control directive and
00000110’ for DCCH.
VECT_COUNTER_I 8 Vector counter identification field.
D (00000010° The mobile station or base station shall set this field to
00000010,




0-9 JUL 2004 WO 01/ 52568 PCT/ US01/ 00896 108 FI el dLength (bits)Definition

CTLG ' E8Cont roI record type field. cooooQii'- The nobile station spgljutJek
this field 0 %9% 0111 or '0000100(y)' 00001000', respectivel when
respondi ng d or SCHL control directive. VECT SO1UE ¢ or

counter identification field. ID ( DDOO ). The nobile station or base
station shall set this field to ' 00000000104 TDSO _ENx* RNx 24Count er for

NX9.6 or Nxl 4—4—f+ares—rqeoi-ved—prrorfiree—TFhorpbile—station—shall set

T O ™

this field to the val ue of TIZ‘mOli _RNx stored in the FSCHOBUFFER of
FSCHI BUFFER, |[nodulgeldhe bgs atjon shall set t lpefinifine! d to the val ue
TDSO ENX_ RN stored in the(bltRS O BUFFER or RSCHI BUFFER., m)dul o 2y.
TDSO_Nx&RBAD ZW afrep -t i —&: Poch4—11
frames. The mybi Ltion |shaf cp Ffﬂ’ﬁ ‘6‘ 3
stored in the|FSCHO BUFFER or FSCl—mblaMﬁ-Eﬂstayelﬁbﬂtth@mmtéﬂleoqkwaRBAD =
(TDSO ENx_RERR + TDSOx. R + TDYRa#N& RB) nod 22°. The base statioh
shal | conpute ithis val ue uging coupter val ues stored in the RSCHO BUFFER or
RSCHIB11FFER | as fol | ows: [TDSO ENKARERfle satinppiest diphektmre vauqbSOBNG_RE +
TDSOBNx_RB) rnod 224. TDSO|- ~M RB P#6X0JEl_an sthred in e RFEH fBUBRESSorr €cei ved s
bl ank frames. {The nobil e stlati on sh to the value of TDSO
, EB RB stored in the FSCHJBUFFER | or %%Mgﬂmdul 0 2Z1. The bhse
statlon shal | |set this fielld to thpThedbseath shEDSOBES Gl thesslarofd | n t he

RSCHOBUFFER  gr TDSO_EI_TI stored in the FFCH_BUFFER or
FDCCH_BUFFER, modulo 2%
TDSC_E1_TD 24 Counter for the number of dim-and-burst frames transmitted,

given that the generated data block was Rate 1.

The mobile station shall set this field to the value of
TDSO_E1_TD stored in the RECH_BUFFER or
RDCCH_BUFFER, modulo 2%,

The base station shall set this field to the value of
TDSO_E1_TD stored in the FFECH_BUFFER or
FDCCH.BUFFER, modulo 2,

TDSO_EL_TB 24 Counter for the number of blank-and-burst frames transmitted,
given that the generated data block was Rate 1.

The mobile station shall set this field to the value of
TDSO_E1_TB stored in the RFCH_BUFFER or
RDCCH_BUFFER, modulo 2*.

The base station shall set this field to the value of
TDSO_E1_TB stored in the FFCH_BUFFER or
FDCCH_BUFFER, modulo 2%,

. TDSO_EB_TB 24 Counter for the number of blank-and-burst frames transmitted,
given that the generated data biock was blank.

The mobile station shall set this field to the value of
TDSO_EB_TB stored in the RFCH_BUFFER or
RDCCH_BUFFER, modulo 2*,

The base station shall set this field to the value of
TDSO_EB_TB stored in the FFCH_BUFFER or
FDCCH_BUFFER, modulo 2*,




RSCHI BUFFER nmodul o 224 . E 01 JUL 2004 WO 01/ 32568 PCT/ USOI / 00896 19\(39
Fi el dLength (bits)Definition TDSO EB READ24Nunber of bad franes recdi 200¢
i nstead of blank franes. The nobile station shall conpute this val ue using
counter val'¥@d! §3(56§ ed in the FSCHO3UFFER or FSCH _ BUFFERPSI/USAVI08R%s:

TDSO )B RBAD = (TDSO EB RO) node. The base station shall conpute this

val ue usi ng counter val ues stored in the l10RSCHO- JBUFFER or RSCHLBUFFER as
foll ows: TDS ER READ — {“I')QD_IZR Dﬁ\ mod 224 TDSO ExRBAD 24Numbetr—of bad

overal | frame§. The nobile|station shall conpute this val ue using counter
val ues stored}in tkgig FSCHO. . HER or FSCHLl BUpkEoas fol |l ows: TDSQ E
RBAD = (TDSO ENx RBAD + TI]E@)JEB  tO nod e. The base station shall
conput e this yalte—tsi-R—ecouhter—val-tes—stored——the—RSEHEBUHER-6t

RSCHI - BUFFER | 88 8-M3ws: TDSAE FES@B“M"“"GT% ERREENPS g% | nod
214. PER Counfers Response When t hieharthb dneratstdate blosk vas blini desiellathe onnterer|ds a
PER Counters IResponse, it ghall i rm&geentmn&gﬁbmﬁgtgm&mﬁmﬁ.gc fli el ds

in the Service¢ Option Contrjol Mess & eI dg in a
Service Optiop Control Mesgage cofTe. 1'5’#6 E’ as(’Iﬁﬁﬁg%o%’ﬂ‘?kers response on
SCH(s) Fiel dL¢ngth Definitilon (bit &RE(PCIPF‘PE 8Control record typ¢g

field. ('00009111" orThe ngbil e st big gl hm;e ssia blnglvilud ' 000001 11
or' 00001000', |' 00001000 }reLspecti va*ﬂ:%vﬂ%en 0r esporﬁ%E £0 an SCHO or |SCHL

control directive. VECT COYNTER W%&i on fielld.
RDCCH_BUFFER,mﬂdnloZ”

The base station shall set this field to the value of
TDSO_EB_TO stored in the FFCH_BUFFER or

! FDCCH_BUFFER, moduto 2%,

5 ms Frame Transmitted Counters Response

When the mobile station sends a 5 ms Frame Transmitted Counters Response, it
shall include the following type-specific fields in the Service Option Control
5 Message:



{ODOML) The nobile station shall set thi s field to 00000001" .
110 09 JUL2004

24Count er fQ
set this fie
FSCH1BUFFER. ,
val ue of
2U.

bR

The nobi |

Ik

FER or RSCH1

by the TDSO. Takle 5&vbype-specificdieldhimn b Seetice Olpgtidn EdntrobMebaugeal ue of

TDSOB3 BERR
The base st at

i n the RSCHOBUEEER

expect ed Rat
this field td
FSCHI BUFFER. ,
of T DSOB3BH
TDSOR2-i 2 24
station shall
FSCHOBUFFER
field to the
RSCHI BUFFER,
wth errors

WO 01/ 52568 -
PCTI USO1l 008% Length Fi el dDefinition (bits) TDSOHBRY 8L 2004
3 franes received error-free.
he value of TDSO E3 R3 stored in the F
nmodul o 224. The base station shall
TDSOB3_R3 stored in the RSCHO
TDSOR3 RERR 24Counter for

hal |

or

set this field to the
) BUFFER, nodul o
Rate 3 franes received with errors detected

stored,in th FS@—DB FER . r_, FSCH BUFFER, %@%&i‘f
coRtSbRiding k'S pin Eraye Tpnsmitted GouRfers Kespagegen od
or -RSCHI BUEE" or
b 3 franmes redei,ved ap erasures. The nmpbile station shall det
t he pyg4 ue of ) EB RE stored in phgideSCHOBUFFER or
nodul o 2 THe it®e station shall set this field to the val ue
= ' B e B A e = S ST TR e Y
| ESUREC YFor Rate®2 fSopgel ced Pt error-free. The nobile
(LN s figld Lot NeneRbMn of RAIERRAI SRl N t he
a0oofiSBH BUFFER, nodjwéh. The base statjon f al | asﬂc‘;t tHi s
val ue of TDS®) E2 R2 wf’??‘?ﬁ@%ﬁk%&ifﬁﬁﬁ gﬁ?‘“"
nodul o 2. TOSOR2- PJRRAOAEGDBRERr for Rate 2 franes receilved
VEE;I'_[CB&NfﬁLIL "~ "S(QU' Vector counter identification field.
D (00000011 The mobile station shall set this field to '00000011".
TDSO_MUX1_5ms_T 24 Counter for 5 ms transmitted. {
|t If CTL_REC_TYPE is set to 00000101", the mobile station shall _
set this field to the value of MUX1_REV_FCH_5_ms (see [5])
stored in mobile station, modulo 2%, at the ACTION_TIME
specified by this Service Option Control Message.
Otherwise, the mobile station shall set this field o the value of
MUX1! REV_DCCH_S_ms (see [5]) stored in mobile station,
modulo 2%, at ACTION_TIME specified by this Service Option
Control Message. )
TDSO_MUX2_5ms_T 24 Couater for 5 ms transmitted,

1

If CTL_REC_TYPE is set to '00000101', the mobile station shall
set this field to the value of MUX2_REV_FCH_5_ms (see [5])
stored in mobile station, modulo 2%, at the ACTION_TIME
specified by this Service Option Control Message.

Otherwise, the mobile station shall set this field to the value of
MUXZ_REV_DCCH_5_ms (see [5]) stored in mobile station,
modulo 2%, at ACTION_TIME specified by this Service Option

Control Message.

5 ms Frame Received Counters Response

When the mobile station sends a 5 ms Frame Received Counters Response, it
shall include the following type-specific fields in the Service Option Control

Message:

Table 54 Type-specific fields in a Service Option Control Message
corresponding to 5 ms Frame Received Counters Response on FCH/DCCH



The npobile station shall
in the FSCHO3UFFER or

set this fiel
RSCHI BUFFERYO Y,

dto

Wisthot

FSCHI .

set this field to the value of TDSOB2_RE
. $UFFER,

nodul o 22A. The base stati

Eﬁ ﬁtﬁi ed
he val ue of TDSOB2_RERR stored in the RSCHO BUFFER or
o P. 09 JU L2004 WD 01/ 52568 PCT/ USOL/ 0&&88/5§1/00896

Fi el dLengt hDefinition (bits) TDSO 2RE 24Counter for expected Rate 2 franes

recei ved as erasures.

The nobil e station18Ral |

set this field to the val ue

of TDSO , E2RE—stored—i-n-the ES BUEEER or ESCHI 3UFEER modul.o. 224 The
base stationjshall set thip If‘el el d to the value of TDSO E2 RE stored in the
RSCHORUFFER | or RSkl RUFPER, dul o 224. TDSO El g.ilign24Counter for Rate
| a frames regeived error-f reébltSII'he nobi | e station shall set this fieldito
t he val ue of FH-BSEtld——Rl-gl—ct-c+egd—tf-iho
modul o 224 . | FeRBaBb@Est at | on s hall ICoutsl eqoRtgefwlél d to the val ue of
TDSO El a_t | aj (®@i0%Eer i n t hp RSCHO m%h~gﬁmp&b§§g§b seliRgiul 0 224.
TDSO S| a RERRo@d@onnter fof Rate | frames recelve IRHEE errors detect gd by
the TDSO. The nobile statipn shal I| QLY jyhen sespendige fogn Fifdcoptzl digsctiys and
TDSO El a_ RERR stored in the FSCI—K]’M]DERforcDCCHSCI—II RUFFER, nodulo 21''. The
base stationw Hetttto—the—vralve—of—IBSORta+- RERR—stoeredi n
the RSCHO BUFFER--Q | RUFFER, | VitiGPeensfssiop i Re24count er f or
expect ed Rat ¢ (©¥P%%nes retei ved ctqh@myﬁﬁsnmmu@o@bﬁm_on shal | |set
this field tgthe value of ]l TDSO FllaRE stored in the ESCHORIIFEFR or
TDSC_MUX!1_5ms_R1 24 Counter for 5 ms received.
If CTL_REC_TYPE is set to ‘00000101', the mobile station shall
set this field to the value of MUX1_FOR_FCH_5_ms (see {3])
i stored in mobile station, modulo 2%, at the ACTION_TIME
specified by this Service Option Control Message.
Otherwise, the mobile station shall set this field to the value of
MUX1_FOR_DCCH_5_ms (see [5]) stored in mobile station,
modulo 2%, at ACTION_TIME specified by this Service Option
Control Message.
TDSO_MUX2_5ms_R1 24 Counter for 5 ms received.
If CTL_REC_TYPE is set to '00000101', themobilestationshall
gat this fiald to the valus of MUN2_FOR_PBCH S_ms {see [S])
stored in mobile station, moduloe 2%, at the ACTION_TIME
specified by this Service Option Control Message.
Otherwise, the mobile station shall set this field to the value of
MUX2_FOR_DCCH_5_ms (see {5]) stored in mobile station,
modulo 2%, 2t ACTION_TIME specified by this Service Option
Control Message.
Counter responses on the Supplemental Channels
FER counters response
When the mobile station or base station sends an FER Counters Response;, it
shall include the following type-specific fields in the Service Option Control
5 Message:

Table 55 Type-specific fields in a Service Option Control Message
corresponding to FER Counters Response on SCH(s)



FSCHI RUFFER, nodul o 214 The base station shall set this field toUtwg%Vﬂb‘ue‘
of TDSO EI a 3E stored in the RSCHORUFFER or RSCHIRUFFER, nodul o )
TDSO Ei b_tI\g %if%ter for Rate I b franes received error-free. The nobile
station sha'lP his field to the value of TDSO Elb Rlb FGIGfSAYORS ¢ he
FSCHORUFFER or FSCH . BUFFER, nodulo 2a . The base station shall set this
field to the value of TDSO EIb R b stor¥® in the RSCHORLFFER or

RSCHI RUFFER, —reét-6—R—0—8—JL—2004 \.@O#SZS&_ECMJSM&G%E
Fi el dLength [I)efl Njtaon (bll%%%h%%?( 1b., . JERR 24Co [ for Rate ib franes
h y t
DT |

received with errors deté¢ he TDSO. The no 9% ation shal | set
this field t oy QeyFPE O BT LR T T LNe FSCHO_BUFFER OT)
FSCH _BUFFER) modul o 224 . The bdse stlat %‘k&stﬁg'll set this field to the
val ue of TDSQEIBRERR s; ored in t|heRBblSatdBIkEERN fRBEWMRUTRER, modul o
224. TDS031b |E2®@OUNt er for expect|eghodRader rifRetivily, ¥MiBTeshbifd o SASCHD oLSARUT [ES -
The nobil e stjation shall {set this|field to th(—g {'/al ue g(?&%/\owM_tE stofred
in the FSCHO|BUFFER or FSCH1BUFFHR™I % 224 . The base station shal
set this fielldetpcotrerekaljue 0f TDIReELRokie: idSiiBtB6h fleld. L N€ ROCHORUFFER  jor
7" RSCHI -.BUFZ%W@)duI( 2. 09 JUL 2004 WO 01152568

The mobile station or base station shall set this field to

'G0000000".

TDSO_ENx_RNx 24 Counter for Nx9.6 or Nx14.4 frames received emor-free.

The mobile station shall set this field to the value of
TDSO_ENx_RNx stored in the FSCHO_BUFFER. or
FSCHI1_BUFFER, modulo 2%, (

The base station shall set this field to the value of
TDSO_ENx_RNx stored in the RSCHO_BUFFER or
RSCH1_BUFFER, modulo 2*.

TDSO_ENx_RBAD 24 Number of bad frames received instead of Nx9.6 or Nx14.4
frames.

The mobile station shall compute this value using counter values
| stored in the FSCHO_BUFFER or FSCH1_BUFFER as follows:
TDSC_ENx RBAD ={TDSC_ENz_RERR +TDSC_ENx_RE
+TDSO_ENx_RB}) mod 2%,

The base station shall compute this value using counter values
stored in the RSCHO_BUFFER or RSCH1_BUFFER as follows:
TDSO_ENx_RBAD = (TDSO_ENx_RERR + TDSO_ENx_RE
+ TDSO_ENx_RB) mod 2*. ) {

TDSO_EB_RB 24 Counter for blank frames received as blank frames.

The mobile station shall set this field to the yalue of
TDSO_EB_RB stored in the FSCHO_BUFFER or
FSCH1_BUFFER, modulo 2,

The base station shall set this field to the value of
TDSO_EB_RB stored in the RSCHO_BUFFER or
RSCH1_BUFFER, modulo 2.




PCT/ USC1/ 00896 113 Transmitted Counters response Wen the nobile sﬂgthﬂqmr
base station sends a Transmtted Counters Response, it shall includde the
follow ng t ecific fields in the Service Option Control Message: 5
Table 57 T %’Bgé?flc fields in a Service Option Control RETI§HD086
corresponding to Transmtted Counters response on SCH(S)

Fi el dLengt hDefinition (bits) CTZ, _REC TYHAB8Control record type field. {
00000111" orThe nobile station shall set this field to '00000111' or

' 00001000', '|00001000 regpectively, when responding to an SCHO or SCH1
control direqdtiveeNECT CbepgfERits) |8Vect or count er W@éﬁﬂﬂi fication field{ D

(' 00000010") Frmobtd t-at-or—shatt f+et-d—+eo—06660649 FBSO+{ TNX
24Count er f on fgg?’_gﬁ%%b r 2Rat e I&’Th"ﬁtb“g “'F"g‘ﬁ’éﬁ”rﬁfﬁ@ak%l"f“h no bllank
command from|the nmul tipl ¢x subl ay € 'The hibthe SH#3h b8l Sin ,ﬁgvaﬁ,gaglﬂgc&ﬁkrmss
field to the|val ue of TDPOx THx st|lo

og 5
BUFFER, nodullo 224 TDSO 3Nx_TB 24c5‘fﬂ’n éﬁggjraﬁ?—he i @!@f&i%? r‘%’?rec
transmtted given that the generat é@sppwoBs(mpmg)W%r Rat e Nx14. 4.

The nobil e stlati on shall iset this {f stjor ed
in the RSCHO| BUFFER or RSCH13UFFER i,hg{’& ?“s@%ﬂ#&%ﬂ%@g%ﬁ%er f or
the nunber of| bl ank franmgs transnmi|tsgd ‘bﬁ E‘Sﬁ%‘ﬁ@ was
bl ank. The ndbile stati op shall set'IDSI@L@_RBeDé(TDSOLEE_R@aM@ of TDSO EB {TB

stored in thdg ngw—e—z—e—w-u%o

01/ 52568 PCT/

The mobile station shall compute this value using counter values
stored in the FSCHO, BUFFER or FSCH1_BUFFER as follows:
{ TDSQ_E1_RBAD = (TDSC_ENx_RBAD + TDSO_EB_RO)
mod 2%,

The base station shall compute this value using counter values
stored in the RSCHO_BUFFER or RSCH1_BUFFER as follows:
TDSO_E1_RBAD = (TDSQO_ENx_RBAD + TDSQ_EB_RO)
mod 2%, ' .

PER Counters Response
When the mobile station or base station sends a PER Counters Response, it shall
inciude the following type-specific fields in the Service Option Control Message:

5 Table 56 Type-specific fields in a Service Option Control Message
 corresponding to PER Counters response on SCH(s)

Field X . Definition
(bits)
CTL_REC_TYPE 8 Control record type field.
(00000111" or The mobile station shall set this field to '00000111' or ‘00001000,
10907 respectively, when responding to an SCHO or SCH1 control
directive,
VECT_COUNTER_ID 8 Vector counter identification field.

2 The mobile station shall set this field to '00000001".
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FSCH1_BUFFER, modulo 2*.

The base station shall set this field to the value of TDSO_E3_R3
stored in the RSCHO_BUFFER or RSCH1_BUFFER, modulo 2%,

on—betect+s
“§8ﬁﬁ§mfﬁ$@ination Mess

age

Traffic

TDSO_E3_RERR

24

Connter for Rate 3 frames received with errors detected by the
TDSO.

The mobile station shall set this field to the value of
TDSO_E3_RERR stored in the FSCHO_BUFFER or
FSCH1_BUFFER, modulo 2?*.

The base station shall set this field to the value of
TDSO_E3_RERR stored in the RSCHO_BUFFER or
RSCH1_BUFFER, modulo 2%,

TDSO_E3_RE

24

Counter for expected Rate 3 frames received as erasures.
The mobile station shall set this field to the value of
TDSO_E3_RE stored in the FSCHO_BUFFER or
FSCH1_BUFFER, modulo 2%,

The base station shall set this field to the value of TDSO_E3_RE
stored in the RSCHO_BUFFER or RSCH1_BUFFER, modulo 2*.

TDSO_E2 R2

Counter for Rate 2 frames received exror-free.

The mobile station shall set this field to the value of
TDSO_E2_R2 stored in the FSCHO_BUFTER. or
FSCH1_BUFFER, modulo 2*,

The base station shall set this field to the value of TDSO_E2_R2
stored in the RSCHO_BUFFER or RSCH1_BUFFER, modulo 2%,

TDSO_E2_RERR

24

Counter for Rate 2 frames received with errors detected by the
TDSO.

I‘hemobﬂestaﬁonshaﬂsqtﬂﬁsﬁsldtoﬂwvalue of
TDSO_E2_RERR stored in the FSCHO_BUFFER or
FSCH1_BUFFER, modulo 2%,

‘The base station shall set this field to the value of
TDSO_E2_RERR stored in the RSCHO_BUFFER or
RSCH1_BUFFER, modulo 2%,
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TDSO_E2_RE stored in the FSCHO_BUFFER or
FSCH1_BUFFER, modulo 2%,
The base station shall set this field to the value of TDSO_E2_RE
stored in the RSCHO_BUFFER or RSCH1_BUFFER, modulo 2%,

TDSO_Ela_Rla 24 Counter for Rate 1a frames received emror-free.

The mobile station shall set this field to the valoe of
TDSO_Ela_Rla stored in the FSCHO_BUFFER or
FSCH1_BUFFER, modulo 2%,

The base station shall set this field to the value of
TDSO_Ela_R1a stored in the RSCHO_BUFFER or
RSCHI1_BUFFER, modulo 2%,

TDSO_Ela RERR 24 Counter for Rate 1a frames received with errors detected by the
TDSO.

The mobile station shall set this field to the value of
TDSO_Ela_RERR stored in the FSCHO_BUFFER or
FSCH1_BUFFER, modulo 2%,

The base station shall set this field to the value of
TDSO_Ela_RERR stored in the RSCH)_BUFFER or
RSCH1_BUFFER, modulo 2%,

TDSO_Ela_RE 24 Counter for expected Rate 1a frames received as erasures.

1 The mobile station shall set this field to the value of
TDSO_Ela_RE stored in the FSCHO_BUFFER or
FSCHI1_BUFFER, modulo 2%,

The base station shall set this field to the value of TDSO_Ela_RE
stored in the RSCHO_BUFFER or RSCHI_BUFFER, modulo 2%,

TDSO_E1b_R1b 24 Counter for Rate 1b frames received error-free.

The mobile station shall set this field to the value of
TDSO_E1b_R1b stored in the FSCHO_BUFFER or
FSCHI_BUFFER, modulo 2*.

The base station shall set this field to the value of
TDSO_E1b_R1b stored in the RSCHO_BUFFER or
RSCHI1_BUFFER, modulo 2%,




Request Message and continues transmtting on the Reverse Traffigq jy1 2004
Channel . Connects the TDSO at the action tinme specified inthe S

al l ocati on nessage. CGenerates Rate | franes (by default all Is#) fromthe
time of seWPESBMRion connection to the frame prior to PREYSPPE6
synchroni zation franme. At the first synchronization frane resynchronizes
the TDSO. Continues transmtting on thellReverse Fundi cated Channels.
(TDSO Traffi g) PCTIUSQ /00896 116 Base Station dsch/dtch r-dsch
f-dsch/f-itch dsch/dtch GQonnectq and initializes the TDSO service opt|i on
fol lowing the actiggutinme | SR flied in the Servipgmmeennect Message.
Al'l ocates Suppl enental Chan®es$(yq) through ESCAM FSCAM  RSCAMM or
UHDM Connecps—and—i-pitt+-aljizes—Hhe—IDBSO-ser\H-ce—opt+on—Fot o‘m’—&g—(—-he—
action time |SPROKIPRERR | n | he24ESqAgputer froRa AR ramegeegenypd vth erors detected bY the

TDSO. .

The mobile stationt shall set this field to the value of
TDSO_E1b_RERR stored in the FSCHO_BUFFER or
FSCH1_BUFFER, modulo 22,

The base station shall set this field to the value of
TDSO_E1b_RERR stored in the RSCHO_BUFFER or
RSCH1_BUFFER, moduio 2%,

TDSO_E1b_RE 24 Counter for expected Rate 1b frames receivad as erasures.

The mobile station shall set this field to the value of i
TDSO_EI1b_RE stored in the FSCHO_BUFFER or
FSCH1_BUFFER, modulo 2*.

The base station shall set this field to the value of
TDSO_E1b_RE stored in the RSCHO_BUFFER or
RSCHI1_BUFFER, moduto 2.




UHDM - Conti nues transm ssion on the Forward Fundi cated Channel rs]% (JTEﬁﬁ
Traffic) | Figure 6. Mbile station origination exanple with tra ?ng f {‘1 :
on DCCHI FCHL SCH %soart 2 of 2) 09 J ul 2004 WO 01/52568 117 Mbbil e
Station (TOSRERF® Active) Sends an acknow edgenent. AccepPSTURVINER
fields. Starts processing using the new data source and/or frane activity
specified in the Service Option Control #ssage fromthe next

synchroni zation frame on the specified Suppl enmental ChanneL Continues to

use the same ration on the Fundicated channels. (TDSO
Traffic) PCT/ %ﬁ%’%‘?@s@t ation (TDSO Call Active) Sends Servi ce
Opt i on CO””QNheiW:ﬁé&%ﬂ%%%&b’bﬂﬁhs% s&&wééaasaftrr% and/ or

transmssion frane activity on the Supplenental Starts

processi ng THSsponsd, i shallusphl@ettheﬁrlhwwtape@pe@éc Sigldsdn the Bermise Qption| t y
fromthe nextey. ol Message:

5 Table 57 Type-specific fields in a Service Option Control Message
corresponding to Transmitted Counters response on SCH(s)

Field Definition
(bits)

CTL_REC_TYPE g Control record type field.
{'00000111' or

; The mobile station shall set this field to '00000111" or '00001000",
‘000010007

respectively, when responding to an SCHO or SCH1 control
directive.

VECT_COUNTER_I 8 Vector counter identification field.

D (000000107 The mobile station shall set this field to ‘00000010"

TDSO_ENx_TNx 24 Counter for Rate Nx9.6 or Rate Nx14.4 frames transmitted with
no blank command from the multiplex sublayer.

The mobile station shall set this field to the value of
TDSO_ENx_TNx stored in the RSCHO BUFFER or
RSCH1_BUFFER, modulo 2%. :

TDSO_ENx_TB 24 Counter for the number of blank frames transmitted given that the
generated frame was Rate Nx9.6 or Rate Nx14.4.

The mobile smtiqn shall set this field to the value of
TDSO_ENx_TB stored in the RSCHO_BUFFER or
RSCH1_BUFFER, modulo 2*.

TDSO_EB_TB 24 Counter for the number of blank frames transmitted, given that
the generated frame was blank.

The mobile station shall set this field to the value of
TDSO_EB_TB stored in the RSCHO_BUFFER or
RSCH1_BUFFER, modulo 2%,
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transitions (see 0), was initialized and iterated as illustrated in Figure

4 once everyTééﬁgﬁug é%ﬁ% é%er that ﬁ%HHH§4£he 31 B1T PN NUM has a

current val ue P&} Maricov chainis in
the "O'f" staifis annex contains examples of TDSO call flows using service negotiation.

Figure 5 to Figure 7 use the following convention:

All messages are received without error.

Acknowledgments are not shown.



B. 2 Fundanent
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al = Channel

TDSO process 15 Assune t hat
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on t he Forwa

§9 MR%%u" e

Oxab89ef ad

Fundanent al Channel (F-FCH) to a nobile station with the

| east - si gni‘?‘?gg%“gz bits of Public Long-Code Mask (PLCM) PEHU1/008p6
Ox9F000307. Since the |least significant 9 bits of (Oxab89efad xor
Ox2aaaaaaa) equal 0x107, and the | east éi@nifi cant 9 bits of the PLCM are
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Figure 5. Mobile station origination example with transmission on
DCCH/FCH/SCH (part 1 of 2)



F- FRNG = 0x3b7e3e68, F- FRNG = 0x5d333c5bh, F- FRNG = O<4ebfaa2aog ﬁg% '
F- FRNG = Ox(3cd3ca, F- FRNG = 0x78747782, F-FRNG = 0x26523596, I‘—J =
Ox5f 3cl e8I , wo di/se$RiG = Ox63f 6d7ff, 20 F- FRNG C><62ded99e,l,c.l.,ﬁso:i)éﬁg6
Ox14al46c8, F- FRNG = Ox682dff Cc, F- FRNG = Ox23c3a243, -

OxOOdl ef d, 25 F-FRNG = Ox56a53eeb, F-g@;lG = X7ac49a7a, vy,,(l) =
x76fc7c yn(2) = Oxba6678 y.(3) = Ox f54 y"(4) = x1279a7 yn(5)
= Oxf Ce8ef yn(6) = Ox4cad46b yn(7) = xbe783d vy, (8) = Oxc7edaf

yn(9) = Oxc5bdb3 yn(l O = 0x29428d yr,(11l) = OxdO5bfe vy.(12) =
0x478744 yn(13) = OxA a3de yn(14) = Oxad4a7d  vy,(15) = Oxf58934
Each 24-bit nunberMpbileSttions witten to the frame buffersdseSddoht | - endi an
fashion. So Q«efere—becorps—the byte stream Ox7c Oxfc Q0x76 The
little-endi an|FRFSi he &fon3@rt4iéothpst 24- bissdidinber, PLbwedy gnd injtigliags | t t en
i medi atel y af Swstat,hend | cabecsurthel .  The circul ar buf ferrps0 sbrdicd!sgih | O

gener at e dat a|phe6Ksnidr g k- for the next 512|franes.is thus
organi zed as fol] ows: IOQO%EQJ& HZIOLgeAf ;'ollgwmg the Botion Hite

action time spec

specified in the Service
Service Coanect Message. Connect Message.

Generates Rate 1 frames (by
default all 1s) from the time of
service option connection to the
frame prior to the first
synchronization frame. At the
first synchronization frame,
resynchronizes the TDSO.

Sends Supplemental Channel | > r-dsch
Request Message and continues
transmitting on the Reverse

Traffic Channel.
< f-dsch/f-dtch 1 Allocates Supplemental
Channel(s) through
ESCAM, FSCAMM,
RSCAMM, or UHDM.
Connects the TDSO at the action | < dschv/dech | Conpects and initializes
time specified in the SCH the TDSO service option
allocation message. Generates following the action time
Rate 1 frames {by default all 1s) specified in the ESCAM, (
from the time of service option FSCAMM, RSCAMM, or
conpection to the frame prior to UHDM. Coantinues
the first synchronization frame. transmission on the
At the first synchronization Forward Fundicated
frame resynchronizes the TDSO, Channels.
Continues transmitting oo the
Reverse Fundicated Channels.
(TDSO Traffic) (TDSO Traffic)

Figure 6. Mobile station origination example with transmission on
DCCH/FCH/SCH (part 2 of 2)



WD 01/52568 PCT/ US01/00896 120 --- 09 JuL 2004
7cfc767866ba547f9da77912efe8f06ba44c3d78be af edc7b3

bdc58d4229f e5bd0448747de a30l17d4aad 3489f5-> Follow ng t e
outlined i WOFH§3IP8 4, the new pseudo-random number 5 generator 1S as

foll ows, assuming the current value of the PN generator for the TDSO state
nodel is Ox682dff Oc: 31 BIT PN NUM = (t%%Sdebe * a) nod m= 0x23c3a243

24 BIT PN NUM= 31 BIT PN NUM >> 7
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Figure 7. Base station commanded test parameters change
No text.

TDSQ Operation Examples
B.1 A TDSO scenario
This annex provides two examples of TDSO test scenarios. Assume the

following:

The TDSO is configured to carry primary traffic over the FCH in both forward and reverse
directions and on SCHO in only the forward direction.

»

The mobile station and base station are configured to support the RC3 configuration for the test
setup.

The TDSO is passing pseudo-randomly generated data blocks to the mux sublayer per Multiplex
Option 0x01 on the FCH (that is, one MuxPDU Type 1 data block can be passed to the multiplex

sublayer every 20 ms).

10



turns to ON and, therefore, TDSO shall pass a Rate 1 frane to the g\gl@hgbﬁx
subl ayer during the current franme period. The 6 | east-significant DIt

yn(l), On, wodds3és= 61. On nod 45 =16 is used to 5 indi cl & &Q%&%

offset in the circular buffer. The offset is taken with respe
byte address next to the |ast packed byte fromthe frame generated in the
previous 20 ns period, that is, with resp]e1(§t to the byte Oxde in the

buffer. The TDSO sgit¢iiC@niitel %ﬁe%ﬂ 1 fra
using 21 octets f the c r%ﬁ%‘%& buffe?ﬁfo %Pﬁ%p §p£9n8§bk§?s

conpl ete data bl oc I%?“T%i%”‘fdﬁf‘é' A 2 ity HﬁV\NHJQ‘Ple’Vf)PtQ’d 05809 Formot (ghat ’é'8“"PO
6b a4 4c 3d 78 be dmlesited MuxPBUpType 8 Sat8bio@® Gin bASdpelied ket maltiplex subleyef évegt205
bits with '00000" g@rresponding to the data block 15 header for FCH, the
data bl ock supplied to the nmultiplex sublayer, as a data block, is as

follows: 0F 9d a7 pi9 160.7 88 ¢fiRaéPiod%. Aen. L eodfg €60 G Qﬁ\}gﬁ

8d' 000" 20 The byte ‘te%? %ﬁgl@% ﬂ#%ncnés tqzé«ﬁ u@g,[eﬁl n’?r%?al:'t é%/ aP)er
xBd, that is, 47 AR A%‘?I‘F%HF%?@DTFQW% e

Oxab89f 052 is ab019¥31€40 be gener at ed for the Reverse Fundanmental Traffic
Channel . Since the |least-significant nine bits of (0xab89f052 xor
0x55555555) equdl B IHPO oAl bestheen meping fosisppq dmmecaadhiat the st sipichrsnizskionfiue lafier PLCM
are 04107, it is ttheTEDICowaseigaliedd(@ftbspendinf)ed tiawRh Se dkdialell GitCaSUARe CollasO

process. Ibe assocjaledy Reeudprr AN oW, Me% ege&@?grB&_z,Mg‘l)l &8 W th

F- RRNG set equal tg the 31 | éeast si nlflcan
0x55555555) = Ox7edtRs8ATE fansitong ("é’ééﬂ“@)ﬂedm #@éﬁéaﬁsefrs&a(eemm“m

starting val ue f oreverdragy petindoafiterz thati dssuiae thes)_BIELPH MM Bas o ferrBiRNGud 8dual to
iteration) 5f a4d98¢§632(15;c85ﬂ\@ cotIMA & Blid 9 e 08 0RE78 (F-RRNG  3rd

iteration) lf - eration) 35 09 JUL 2004 WO 01152568
PCT/ USQl / 0085@511%9‘ ﬁﬂlﬂ%@%m%ﬁ’ﬁeﬁ Traffic Channel TDSO first"
conput es Y5( LAlsuriBid iR 3his statéd Hshd dle T80T %R%Mpﬁa&ﬂ%ﬁxgg* the
TDSO generate 60 al ts (tvvo TDE% frarres) t hrough random nunb

iterations. &rafﬁq%mdﬁ@ﬁmghﬂeut
number that wWagtigs Qﬁtﬂ M@Bﬁ[digﬁiﬁcant 32 blts of Public Long-Code Mask (PLCM)

equal to 0x9F000307. Since the least significant 9 bits of (0xab8%fad xor
Ox2aaaaaaa) equal 0x107, and the least significant 9 bits of the PLCM are

20 0x0107, it is time to resynchronize the F-RCH TDSO process. The pseudo-
random number generator associated with F-FCH is initialized with F-FRNG
(FRNG for the Forward Fundamental Channel) set equal to the 31 least-
significant bits of (Oxab89%fad or 0x2aaaaaaa) = 0x01234507 as follows (see 0):

25 01234507 (B-FRNG: startirig value for the Synchronization Frame) {
3288c£26 (F-FRNG: 1st iteration)
33d7elb5  (F-FRNG: 2nd iteration)
22234caa (F-FRNG: 3rd iteration)
3b7e3e68 (E-FRNG: 4th iteration)

After reinitialization, the Forward Fundamental Traffic Channel TDSO service
option would compute y,(1) = FRNG/128 = 0x3b7e3e68/128 = Ox76fc7c. The
least-significant 6 bits of y,(1), On, is equal to 0x3¢, or 60. On mod B(n) (see

- Table 35) for the values of B(n), for RC3 B(n) = 45) determines the byte offset in

35 the circular buffer (where to begin copying data bits into blocks for the
multiplex sublayer).



5 the-of fset above. F-RRNG = Ox2611d1fd, F- RRNG = Ox5bfl 4c¢c9l, @f&ﬁ\l =
Ox3ed9f 2bf, 10 F- RRNG = Ox56¢f f 9d5, F- RRNG = 0x701b3b79, F QQ&M 04
OxObddbe6f F- RRNG = OxOhd 6f 7f F- RRNG = Oxh3f O07e, 15 F- RRNG =
x553955f 6, WO BBRRG = Ox273ab530, F-RRNG = Ox7f4d766e, PCEG3RKH89s
0x369a7l 0d, F- RRNG = 0x5574287c, 20 F-RRNG = Ox3dCel1h8, F- RRNG =
0x666bbf 58, Yn(1l) = 0x4c23a3 yn(2) 10.9b7e299 y,t(3) = Ox7db3e5

4 = X ff 6). x|l 7bb7 = x1602d 8 =
%Q (16)7e00 aSl?Rrgt;e sp@éggi?%‘ﬁn frarme, %ﬁ’ o%f.se’rol§ ith TgFRert fo o the f&]é'egaaec
y, (12) = Ox6dg4pdated Hykd f ﬂleut%fﬁﬁﬁf@r, wl’tefelaﬁorsm@éz &rls =

Q<ccd77e The  circul ar buffer to be used gaénerate ata ocks for t he

R-FCH for t hefra@gs, the byte aderess gextrtgsh@trcgfathe tpackeddryte feom tsprevious
T2aa6a75400000T SEIRII SO NA IT I S Lo AL d3Phces e gOIRtEED e o
t hrough 163 i dequdad buffersicaerling éo therodine of Oy, iroespective of whether any data
bits were actually passed to the multiplex sublayer during that frame period as
determined by the value of 24_BIT_PN_NUM.
For the F-FCH, the TDSO generates 45 bytes through random number
iterations. These bytes are put together, starting with the same 24-bit number
10 that was used to determine the offset.

F-FRNG = 0x3b7e3e68,  y,(1) = 0x76fc7c
F-FRNG = 0x5d333c5b,  y,(2) = Oxba6678
F-FRNG = Ox4ebfaa2a,  y_(3) = 0x9d7{54
15 F-FRNG = 0x093cd3ca,  v,(4) = 0x1279a7
F-FRNG = 0x78747782,  y.(5) = OxfOe8ef
F-FRNG = 0x26523596,  y,(6) = Ox4ca46b
F-FRNG =0x5f3cleBl,  y,(7) =0xbe783d
F-FRNG = 0x63f6d71f, ¥.(8) = Oxc7edaf
20 F-FRNG = 0x62ded9%,  y,(9) = OxcSbdb3
F-FRNG = 0x14al46¢8,  y,(10) = 0x29428d
F-FRNG = 0x682dff0c,  y,(11) = 0xd05bfe
F-FRNG = 0x23c3a243,  y,(12) = 0x478744
E-FRNG = 0x00dlef0d, y,(13) = OxOla3de
25 F-FRNG = 0x56a53ee6,  y,(14) = O0xad4a7d
E-FRNG = 0x7ac49a7a, ¥o(15) = 0xf58934

Each 24-bit number y,(k) is written to the frame bulffer in little-endian fashion.
So 0x76fc7c becomes the byte stream 0x7c Oxfc 0x76. The little-endian version of

30 the next 24-bit number, Oxba6678, is written immediately after the first number.
The circular buffer to be used to generate data blocks for the F-FCH for the next
512 frames is thus organized as follows:



30 time for the Forward Traffic Channel was reached. The current val ue-of
- the 32_BIT_PN NIJM = 0x4de9620. Follow ng the procedure outlined 3 dUL 200
Fi gure 4, t‘bs ggpseudo-random nunber generator is as folg fsdm ng
the current vapue of the PN generator for the TDSO state rm ws
0xOx4de9620: 0 9 J U L 2004 WO 01/ 52568 / USO1/ 00896 123 31_BlT PN NUM
(0x0x4de9620 * a) nod m = 0x3152115f PN NUM = 31 BIT_ PN NUM >> 7

0x62a422 = 4687684 )

than the ON THRESHaD LB#%% %#A%ay%% g@g@ﬁ@ﬁ%ﬁ&’ﬁ&gg& §%$Dso
shall pass a bl anlbche&&dl&ﬂd@lfe(ibdﬂlmﬂodék&mﬁdlﬂhlaﬂlmmbhayer during
the current frame period. The starting offset for the first frame in the

512-frame segnment is given by the 6 10 least-significant bits of yn(1),

On nod B(n), Fdllowingthé Ppirocceifie ouslial il Figardk 48e newdpséddelran@omBv@ibenough
no frame sgall be built this frarre erlod éat} Bglnt r assoma ed W th
the startihg SFFEEHPL iSAS “ﬁe?&s HE gengtatoptorither | s,

the ref er encEDSWsEatr 36 &SSs DgsIAdicnext frarre in the circular buffer is
that of byte 02 15 in the buffer, For the next TDSO frane, the

pseudo- r andom nunisE STTLRNINUM -a@xﬁ&d-@ﬁs a)PIINhNG‘ﬁ?F@Q‘}C"az‘inbdf 5ef O

Ox57bebd 20 Fol | oy pgrt Rt pged |_qji!{ §?{14
pseudo-random nunber geﬂrsllgrator |§I?sr?1l’]% rows: %B:LFB 42 ?F 58x3152115f
* a)nod m = OAfixserlge of 54 BT I NUBAS lemwhanﬂwommuomwmem STATESe5| a =
386330 Asphe 1¥&| eO?f t th t he
TDSO- . $TA‘]‘ ur ns mﬁf'ﬂ% lE:li'ore t&ﬂsﬁ%% %%gé a Rat eﬁli‘ﬁﬁ @étgo t he
mul ti pl ex subdubjayer dil.rmglgletdta'rermfrmepériade per| od 30 The 6
| east -signifi d 45 16 I s used
to indicate fﬁQW8ﬁ%tefPf&%l%ﬁg% %F%ga ?ﬁ%ven é’?&ken'
with reSD]gect mod B(RE Wich, ROdhiLesie Ok 60YhEd 48 = 15, lrh&e%tfef fiie PBSOIWiIEd i N the
previ ous rangﬁnera.f:e a Rate 1 (171-bit) frame that can be supplied to the mux sublayer. The

15 frame will be comprised of 21 octets from the circular buffer beginning at the

15th byte offset in the circular buffer followed by 3 zero bits as shown:

6b a4 4c 3d 78 be af ed ¢7 b3 bd ¢5 8d 42 29 fe 5b A0 44 87 47 ‘000’

20 Since this frame is to be carried over the Fundamental Channel, the first 5 bits
of the first octet are replaced by '00000', the CHANNEL_ID code, and PDU_SEQ NUM
for the FCH as shown in Table 37 and Table 37. Therefore, the final data block
passed to the multiplex sublayer is as follows:

25 03 a4 4c 3d 78 be af ed ¢7 b3 bd c5 8d 42 29 fe 5b d0 44 87 47 ‘000

For the next TDSO frame, the pseudo-random numbers yn(1) is as follows:
E-FRNG Va1
0x0179fe8e  Ox02£3fd
30 Following the procedure outlined in Figure 4, the new pseudo-random number
generator is as follows:

31_BIT_PN_NUM = (0x23c3a243 * a) mod m = 0x00d1ef0d
24_BIT_PN_NUM = 31_BIT_PN_NUM >> 7 = Oxla3de = 107486



0 9J-UL 7004 WO 01/52568 PCT/ US01/ 00896 124 The TDSO service.option wl|l
generate and supply a Rate 1 frame using 21 octets fromthe circul &rJul 2004
buffer followed by' 3 zero bits. The packet derived from the circul ar

buf fer thu¥QYU6R¥®S| jke this: 5 PCT/US01/00896
6d50e8aa2llc7a7ed7cca3234c99e2b7e5b37df 3' 000 However, the first 5 bits are
to be replaced by' 00000' for the FCH  Th2kefore, the data bl ock supplied
to the nmux suybl 10 0950e8aa2llc(a7ed7cca3234c99e2pb7e5b37df 3' 000’
The. rof o snoBaths Baluie ! 2 STH BN VAL Sess e dneONTHIRSHOHD, £he BRSO ATEr 1 <
that of byt gufE tb ONRAdPHrEore, &[&':@BHHII?H@E RhteGNaEMR o HhSRuPiSIeRSS 15
Assume that in this stated node the TDSO fs about to transmt frame number
Oxab89ef ad ommﬁm@mﬂ%ﬁﬁmme@@dﬂnel (F SCHO to a m)bl le station

with the | ea if alﬁ% e the
| east - signi %angﬂt ré%g{:ts o O?&QI)) %qgﬂg XOor %(?é’%gggg) t'j's?a x107,
and thﬁ Ieasmdlﬁatggxég m&mmmmaﬁ%ﬁm&m@wgﬁh&tmﬁwwm to
resynchroni z e roce e. pse random nu

gener at or as wead ﬁSWWI‘S%ng?%P% bﬁﬁ@@ﬂ‘%egﬁ%e Egﬂﬁ@for t he
Forward Supp @éﬁa&@to tﬂat@eshtﬂ ctﬁ)ﬁ{éebﬁél)*m&@'bﬁﬂefl cant bits
of (Oxab89ef xor  x aaaaaaa = 0x01234507 as foI lLows (see

01234507 (S EMM?W¢WWWBSWPMW%& gil chP-‘F?&ﬁ‘Bﬁ2)3288cf26
(S-FRNGO  13tteld 541 iHRDircaBE BRERS f o]fl&WE&e'N% 220 Bits BB dRPllete ZA4 PhsA2
(S-FRNGO: 3rd |terat|on) 3b7e3e68 S- FRN 4th 1terationh) 30 After

rei ni ti ali0zalooks liketthe folomwing: Suppl ement al Channel TDSO servi ce option

woul d conpute y(1l) = FRNG 128 = 0<3b7e3e68/ 128 = Ox76fc7c. The | east
significant 6 bits of g S egual to Ox3c, or 60. On nod B(n)
(see Table 35) f&f9dpé? MQSﬁ@eﬁﬂc (78 trad edm7rbB ke 089 ‘0861 er ni nes the
byte offset in the 09 JUL 2004 WO 01/52568 PCT/ USO1/ 00896 125

After replacing the first 5 bits with '00000' corresponding to the data block
15 header for FCH, the data block supplied to the multlplex sublayer, as a data
block, is as follows: '

07 9d a7 79 12 ef e8 {0 6b a4 4c 3d 78 be af ed ¢7 b3 bd ¢5 8d ‘000

20 The byte offset pointer advances to the byte immediately after 0x8d, that is, 42
for the next frame.
A while later, frame number Oxab89f052 is about to be generated for the
Reverse Fundamental Traffic Channel. Since the least-significant nine bits of
(0xab89£052 xor 0x55555555) equal 0x107, and the least-significant nine bits of

25 the PLCM are 0x(0107, it is time to resynchronize the Reverse Traffic Channel
TDSO process. The associated pseudo-random number generator is initialized
with F-RRNG set equal to the 31 least-significant bits of (0xab89£052 xor
0x55555555) = 0x7edca507 as follows (see 0):

30 7edca507  (F-RRNG starting value for the Synchronization Frame)
47d6afa2 (B-RRNG: 1st iteration)
5fa4d986 (E-RRNG: 2nd iteration)
3£c51d78 (F-RRNG: 3rd iteration)
2611d1fd  (F-RRNG: 4th iteration)
35



circular buffer fromwhere to begin copying data bits into bl ocks dair w@ '
mul tipl ex sublayer. For the synchronization frame, the offset is t e fh
respect towdeytiskgt- generated byte in the circular buffer, ﬁﬂgw@i for
subsequent System Tinme 5 franes, the byte address next to £RE % | ast
packed byte fromthe previous frarre serng as the reference. The TDSO

al ways advances this poi nter in the cir ar buffer according to the val ue

of On nmod B( ' ual l y passed
to the nulti g?‘gfeé’ﬁ ayer uri ng'r{a%ﬁ'? rame = per %%‘%’?%’%Vm%ed by the
val ue of 24 BRN_@MM!OXZ&H&Q&/IZ&& Exzﬁﬁzs@ mwmﬂeﬂ@m%gﬁ&a@g es

(two full-ra fr 35’ thr ndo unber,  iterations hese bytes
are put toge%’ﬁ%ﬁgg pumbes ftesationsa Thegedbytesaret o
det er mi ne t hpuetdgeth t number SRy %@ :
S- FRNGO =_Ox4ebf a2a RNGO O<930d30a S- FRNQO = Ox@ ,
S- FRNGO -50x BBOYG S— FRNGO = Ox5f3cl e8I, S-FRNGO = Ox63f 6d7ff,
S- FRNGO = Ox62ded99e, S- FRNGO = 0x14a146¢8, S- FRNGO = Ox682dff Cc, 25
S- FRNGO = 0x23c3a243 , S-FRNGO = Oxdl ef 0d, S- FRNGO = 0x56a53eeb,
S-FRNGO = Ox7ac49BRRNG sﬂxm@@itﬁi,m 7l E86x4c2383 S- FRNGO = 0x70371d63,
S- FRNGO = 0x326a8§2ﬁ§w - = Q(?O%Cb@%)bze g FRNGO = Oxl dObc94a,
y,,(1l) = Ox76fc7c FQT 678Y l/ 28%9d7f 54 yn(4) =
0x1279a7 F-RRNG = 0x3ed9£2bf, Vn(3) = 0x7db3e5

10 E-RRNG = 0x56cff9d5, V.(4) = Oxad9£f3

P-RRNG = 0x701b3b79,  ,,(5) = Oxe03676
F-RRNG = Ox0bddbe6f,  y,(6) = 0x17bb7c !
F-RRNG = 0x0b016{7,  y,(7) = Ox1602de
F-RRNG = 0x0b3f007e,  y,(8) = 0x167e00

15 F-RRNG = 0x553955(6,  y,(9) = Oxaa72ab.
F-RRNG = 0x273ab530,  ,(10) = Ox4e756a
F-RRNG = 0x7f4d766e,  y,(11) = Oxfedaec
F-RRNG = 0x369a710d,  y,(12) = Ox6d34e2
ERRNG = 0x5574287c,  y,(13) = Oxaae850

20 F-RRNG = 0x3d0e10b8,  y(14) = Ox7alc2l
F-RRNG = 0x666bbf58,  y,(15) = Oxced77e

The circular buffer to be used to generate data blocks for the R-FCH for the next
512 frames is thus organized as follows:
5 . -
—a3234c99e2b7e5b37d £39f ad 76 36 0 7c bb 17 de 02 16 00 7e 16 ab
72aa6a754eec9afee2 34 6d50e8aa 2l 1c 7a 7e d7 cc—

The 31_BIT_PN_NUM has gone through 164 iterations since the synchronization
30 time for the Forward Traffic Channel was reached. The current value of the

32_BIT_PN_NUM = Ox4de9620.

Following the procedure outlined in Figure 4, the new pseudo-random number

generator is as follows, assuming the current value of the PN generator for the

TDSO state model is 0x0x4de9620:



y.(5) = O OeBef  yn(6) = Oxdcadbb y,(7) = Obe783d  y,(8) Zo ot
Occ7edaf  yn(9) = Oxc5bdb3  ya(10) = 0x29428d yn(1l) = OxdoBffdiL

yn(12) 0x478744 yY, (13) = x|l a3de yn(l4) = Q<ad4a7d
0x58934 yn\("i’é’)‘bm‘mzf 3fd yn(17) = Oxebe3a éwéy%%

y, (19) = OxeOLf97  yn(20) 0X30692 09 JUL2004° V\DOl/52568 S- FRNGO

Ox66e22828.  S-FRNGO = Ox9baSedd. S FREBO = 0x36f 95428, S- FRNGO =
0x2b042a4a, 5 S-FRNGO = 0x1e747656, ~ S-FRNGD = Ox700517b8,  S-FRNGD =
0x5e586a7cC, S FRNGO = 0x296d4b4f, 10 S-FRNGO = 0x466b44c8, S- FRNGO
= Ox2c70ca%,  IFBNGDN NEALAG4@Sde 68 FNRRIMOGINREE. S FRNCO
= Ox2686de5b. M&E@MNP’C” RNGO = Ox687b48af S- FRNGO =
Ox75e10ebf, S FR WW@B%QW 4687684 =
6464546
5

As the value of 24 BIT_PN_NUM is greater than the ON_THRESHOLD, the TDSO_STATE
stays in OFF and, therefore, TDSO shall pass a blank data block (0 bits) to the
multiplex sublayer during the current frame period.
The starting offset for the first frame in the 512-frame segment is given by the 6
10 least-significant bits of y,(1), On mod B(n), which in this case is equal to 0x23

mod 45 or 19.

/ Even though no frame shall be built in this frame period, the pointer associated
with the starting offset for the next frame shall be incremented by 19, that is, the

reference byte address for the next frame in the circular buffer is that of byte 02
15  in the buffer.

For the next TDSO frame, the pseudo-random numbers yn(1) is as follows:

F-RRNG  y,(1)
Ox2bdfSef0 0x57bebd
20

Following the procedure outlined in Figure 4, the new pseudo-random number
generator is as follows:

31_BIT_PN_NUM = (0x3152115f * a)mod m = 0x2f28d45
25 24_BIT_PN_NUM = 31_BIT_PN_NUM >> 7 = 0x5e51a = 386330

As the value of 24_BIT_PN_NUM is less than the ON_THRESHOLD, the TDSO_STATE
turns to ON, therefore, it shall pass a Rate 1 frame to the multiplex sublayer
during the current frame period.

30 The 6 least-significant bits of y,(1), On, is 0x3d = 61. On mod 45 = 16 is used to
indicate the byte offset in the circular buffer. The offset is taken with respect to
the byte address of byte 02 in the buffer as stored in the previous frame.



20 S-FRNGO = Ox2548c5e8, S- FRNGO = Ox4ch91577, S- FRNGO = Oxb3Coef b '
S-FRNGO = Oxl 4abb67a , S-FRNGO .= Ox15590e30, 25 S-FRNGO = Oxdb2adh iﬂm

S-FRNGO = 4 ae, S-FRNGD = Ox2276b37a, S- FRN 2043,
S- FRNGO = es%ﬁa%%é% 30 S-FRNGO = Ox| d749544,  S-FRNGO GQS%&@%%’Q%
S-FRNGO = Ox2f49cc26, 126  yn(21) xcdc450  yn(22) 0x13751d
Yn(23) = Ox6df2a8 yn(24) 0x560854 12¢  (25) = Ox3ce8ec yn(26) =

AR oS Bl S L i 2

Ox?g%ZSb o ?&%ﬁomﬁﬁfdﬂhﬂﬁﬁfenmgB%d:b QQ@CES( g’gﬁ Zgﬁétdérﬁzg(ﬁcﬁﬂl
) = e n = C =
Oxan018b C“h%k‘% %100%5 ;‘"-"y x| 664bd yn(40)

5 6d 50 e§ aa 21 1c 7a 7e d7 cc a3 23 4¢ 99 €2 b7 5 b3 7d £3 ‘000”

However, the first 5 bits are to be replaced by '00000' for the FCH. Therefore,
the data block supplied to the mux sublayer is:

10 0950 e8 aa 21 1c 7a 7e d7 cc a3 23 4c 99 e2 b7 €5 b3 7d £3 ‘000’

The reference byte address for the next frame in the circular buffer is that of (
byte 9f in the buffer. '
B.3 Supplemental Channel TDSO process

15 Assume that in this stated mode the TDSO is about to transmit frame number
Oxab89efad on the Forward Supplemental Channel (F-5CHO) to a mobile station
with the least-significant 32 bits of PLCM equal to 0x9F000307. Since the least-
significant nine bits of (Oxab89%efad xor 0x2aaaaaaa) equal 0x107, and the least
significant nine bits of the PLCM are 0x0107, it is time to resynchronize the F-

20 SCHO TDSO process. The pseudo-random number generator associated with F-
SCHO is initialized with S-FRNGO (FRNG for the Forward Supplemental
Channel 0) set equal to the 31 least-significant bits of (Oxab8%fad xor
0x2aaaaaaa) = 0x01234507 as follows (see 0):

25 01234507 (S-FRNGO: starting value for the Synchronization Frame)
3288cf26 (S-FRNGO: 1st iteration)
33d7e1b5  (S-FRNGO: 2nd iteration)
22234caa (S-FRNGQO: 3rd iteration)
3b7e3e68 (S-FRNGQO: 4th iteration)

After reinitialization, the Forward Supplemental Channel TDSO service option
would compute y,(1) = FRNG/128 = 0x3b7e3e68/128 = 0x76fc7c. The least-

significant 6 bits of y,(1), On, is equal to 0x3c, or 60. On mod B(n) (see Table 35}
for the values of B(n), for RC3 B(n) = 762) determines the byte offset in the



yn(43) = O<295760 yn(44) = Ox2ab2lc y,,(45) = 0x136418 ynéj

Ox49f 82f ,(47) = Ox44ed66 Y, (48) = Ox3e0240 yn(49) = Ox5H14 LZUUi

y"(50) = Q(Sae92a yn(51) = Oxale764 yn(52) = C><5e9398“U

PCT/ USOL/ OW#DY/38%83UL2004 WO 01/ 52568 S- FRNGO = OxI 5f 9ebdif TTUSOY0483R 0

Ox4ab62a72, S FRNGO = Ox7d9cc8af, S- FRNGO = 0x403b9996, S- FRNGO

Ox8eds7cc, S- FRNGO 0x44be86a1 LFRNGO = 0x3878d749, S FRNGO
FRNGO =

= 0 x57e1696, cd4 S- FRN Q<7e 5 S
0x486€5 c5, CﬂﬂgﬂFEN% %8 in copyiag %g%ci‘ag%‘éh‘f S- FRNGO
= 0x1a75416d mylt €T, O<8I a68ad : S FRNGO = Ox7dce3aCe ,  S-FRN&O =

0x6e4299d4, S— RNCD = Ox568165d9, S- FRNGO = 0x4945bh5ed, S- FRNGO =

ox7f abocpf,  For mmé@mﬁeofﬁ%%m&m%%d@ﬂ?m S- FRNGO =
Ox3e232ed b

generated byte in the circular buffer; whereas for subsequent System Time

5 frames, the byte address next to that of the last-packed byte from the previous
frame serves as the reference. The TDSO always advances this pointer in the
circular buffer according to the value of On mod B(n), irrespective of whether

any data bits were actually passed to the multiplex sublayer during that frame
period as determined by the value of 24 BIT_PN_NUM.

For the F-SCHO, the TDSO generates 762 bytes (two full-rate RC3 frames)
through random number iterations. These bytes are put together, starting with

10

{ the same 24-bit number that was used to determine the offset.

15

20

30

S-FRNGO = 0x3b7e3e68,
S-FRNGO = 0x5d333c5b,
S-FRNGQ = Ox4ebfaa2a,
S-FRNGO = 0x93cd3ca,
S-FRNGO = 0x78747782,
S-FRNGO = 0x26523596,
S-FRNGO = 0x5f3cleBl,
S-FRNGO = 0x63f6d7ff,
S-FRNGQ = 0x62ded99%,
S-FRNGO = 0x14a146c8,
S-FRNGO = 0x682dff0c,
S-FRNGO = 0x23c3a243,
S-FRNGO = Oxdlef0d,
S-FRNGO = (0x56a53ee6,
S-FRNGO = 0x7ac49a7a,
S-FRNGO = 0x179fe8e,
S-FRNGO = 0x70371d63,
S-FRNGO = 0x326a8823,
S-FRINGO = 0x700£fcbb0,
S-FRNGO = 0x1d05c¢94a,

y.(1) = 0x76fc7c
Vaf2) = Oxba6678
¥.3) = 0x9d7{54
¥.(4) = 0x1279a7
¥a(9) = OxfleBef
Va(6) = Ox4cadbb
¥a(?) = 0xbe783d
¥.(8) = Oxc7edaf
Ya(9) = Oxc5bdb3
¥(10) = 0x29428d
¥.(11) = OxdO5bfe
¥.(12) = 0x478744
¥a(13) = Ox1la3de

y(14) = Oxad4a7d
y.(15) = 0xf58934
y.(16) = 0x2£3fd
V.(17) = Oxel6e3a
¥,(18) = 0x64d510
¥a(19) = Oxe01£97
¥,(20) = 0x3a0b92



S- FRNGO = Ox77d94bbb,
S- FRNGO = 0x334ec8dl,

QY

15 20 25 30

S- FRNGO =

yn(56)
X7CF | ae

yn(60)

yn(63) = Ox90dchbf

Ox34ea82
yn(70)

10

15

20

yn(67)

ey

= 0x807733 yn(57)

S- FRNGO

S- FRNGO
(53) = Ox2bf 3d6

= I | cCcf

= xaf cad Yn(61)

S- FRNGO = Ox5af b1f 75

= 0x79622ba7,
= 0x9a40391 ,

yn(54)
8)

=0 f 9a9

S"’%“f%& i‘égﬁg 68 Yn@ig%?%‘c@

S-FRNGO = 0x36f95428,
S-FRNGO = 0x2b042a4a,
S-FRNGO = 0x1e747656,
S-FRNGO = 0x700517b8,
S-FRNGO = 0x5e586a7c,
S-FRNGO = 0x7eb72347,
S-FRINGO = 0x296d4b4f,
S-FRNGO = 0x466b44c8,
S-FRINGO = 0x2c70ca%6,
S-FRNGO = 0x210454a5,
S-FRNGO = 0x23512d92,
S-FRNGO = 0x2686de5b,
S-FRNGO = 0x60703c1f,
S-FRNGO = 0x687b48af,
S-FRNGO = 0x75e10ebf,
S-FRINGO0 = Oxa8f5a0f,
S-FRNGO = 0x49619433,
S-FRNGO = 0x2548c5e8,
S-FRINGO0 = O0x4cb91577,
S-FRNGO = Oxb305efb,
S-FRNGO = Ox14abb67a,
S-FRINGQ = 0x15590e30,
S-FRNGO = 0x9b27c43,
S-FRNGO = 0x24fc17ae,
S-FRNGO0 = 0x2276b37a,
S-FRNGO = 0x1{012043,
S-FRNGO = Ox2ed1e9c,
S-FRNGO = 0x1d749544,
S-FRINGO0 = 0x50f3b277,
S-FRNGO = 0x2f49cc26,

V.(23) = 0x6df2a8
¥a(24) = 0x560854
¥al25) = Ox3ceBec

¥x(26) = OxeQ0a2f

Va(27) = Oxbcb0d4
Yal28) = Oxfd6eds

Vn(29) = 0x52da%
Va(30) = 0x8cd689
Ya(31) = 0x58e195
¥a(32) = 0x4208a9
Va(33) = 0x46a25b
Va(34) = Ox4d0dbc
¥(35) = Oxc0e078

Yal36) = 0xd0f691
¥a(37) = Oxebc21d
Ya(38) = 0x151ebd
Va(39) = 0x92c328
¥.(40) = 0x4a918b
Va(41) = 0x99722a
¥.(42) = 0x1660bd
¥a(43) = 0x29576¢
ya(44) = 0x2ab21c
¥.(45) = 0x1364£8

Y(46) = 0x49f82f

Ya(47) = 0x44ed66
Yo(48) = 0x3e0240
¥.(49) = 0x5da3d

¥.(50) = 0x3ae92a
¥.(51) = Oxale764
¥a(52) = 0x5¢9398

, S- FRNGO = Oxl cce
S- FRNGO
S- FRNGO
= Ox956¢54
= 0x897dCd
yn(62)

339f a0
yn(69)

- Oxad02ct FRNGO H0SbABAEb6ly, (22 &0 37510xT £ 5600

y. (59)

= Oxfddc66

yn( 66)
=" xdc8533
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] ?&?@@@@%fb
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yrt (73) = 0x67329e yn(74) = Ox2¢35bd  yn(75)
Oxef b297 = Oxb5f63e y"(78) = 0x399cdl
yn( 80) Ox38403e yn(82)

0x134807 Sﬁ{@@?{’s& yn(81)

S- FRNGO = Ox48b(Cd899,
S- FRNGO = Ox5bbab5722,
S- FRNGO = Ox421cl
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Each 24-bit number y, (k) is written to the frame buffer in little-endian fashior.
So 0x76fc7c turns into the byte stream 0x7c Oxfc 0x76. The little-endian version
of the next 24-bit number, Oxba6678, is written immediately after the first

15 number, : ‘
The circular buffer to be used to generate data block(s) for the F-SCH for the
next 512 frames is thus organized as follows:
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S-FRNGO = Ox5ebb0448, vy, (206) = Oxbd7608 S-FRNGO = 0x4816438e, vy ‘
,, (207) = 0x9(2c87 S-FRNGO = Ox2dad449b, yn(208) = Ox5b5a89 ' SOERNGAN
Ox4a73338a, yn(209) = 0x94e667 S- FRNGO = Ox513ccf 35, vy, (210) =
Oxa2799%e vwolbbkisey = Ox6f47ca3d, yn(211 ) = Oxde8f 94 SPERNG0 /60896

Ox522ea3de, yn(212) = Oxa45d47 09 JUL 2004 WD 01/52568 S-FRNGO =
0x74086df 8, S-FRNGO = OxSS6bf 04b, 138 FRNGO = Ox2l 6¢f 7bd, S- FRNGO
= Ox78fcaabf, 5 S-FRNGO = 0x14199b77, - FRNGO = Ox| d2dabf 0, S-FRNGO =

0x21732887, S FRM%S H 4D EBEL S5b 95 ENGR2 17 OXDP2BIEAH6b 94.80 2e FRNGO =

0701 79507, S FRADASSIS obdaale okl ) rhter 1S s5h3 16 50558 Fraco -

0x4e725088, S— % FRNGO =
OxI 97ffl1 Cc, 20 S!a?lﬂ%l e ﬂ@gggg%gay 71 f§0§|i@@@13 Mbgi%g%gz 7IS§FRNGO

Ox763f ef 4e, s- FR4Ed b Ol ats e ¥sc? 'sbﬁcme@ffee E50ind6¢P 22 828849 €1 FRNGO =
x5bl5e3afg S- RN 6 ' d249 288916 63 S0 TG B93IRPLERER b1 10 50 91

f6 67 1£86 82 €2 19 35e7 db 27 4f d1 a6 ¢c1 38 0b af 2c bd 09 22 a4 62
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a9 b1 04 69 d4 2b af 3d 86 70 8 3b 02 32 19 3a 30 22 a8 61 8¢ 84 62 5f
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10 92 4e 2b 07 83 33 92 64 df 6a de 43 a6 23 bf 08 76 bd 87 2¢ 90 89 5a 5b
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35efel dbb5 Hf 5d4edcal e49c 71 0a 66 6abc 37 e2 ff 32af 54 3d
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Following the procedure outlined in Figure 4, the new pseudo-random number
generator is as follows:
20
31_BIT_PN_NUM = (0x682dff0c * a) mod m = 0x23c3a243
24_BIT_PN_NUM = 31_BIT_PN_NUM >> 7 = 0x478744 = 4687684

As the value of 24_BIT_PN_NUM is less than the ON_THRESHOLD, the TDSO_STATE

25 turns to ON and, therefore, TDSO shall pass two Rate 1 frame to the multiplex
sublayer during the current frame period.
The starting offset for the first frame in the 512 frame segment is given by On
mod B{n), which in this case is 60 mod 762 = 60. Therefore, the TDSO will
generate two Rate 1 (170-bit) date blocks that are supplied to the multiplex

30 sublayer. Each data block is comprised of 21 octets from the circular buffer
beginning at the 60th byte offset in the circular buffer followed by 2 zero bits as
shown:

50 c4 od 1d 75 13 a8 £2 6d 54 08 56 ec e8 3¢ 2f 0a 0 d4 b0 be ‘00’
35 46 6e £d 96 da 52 89 d6 8¢ 95 el 58 a9 08 42 5b a2 46 be 0d 4d ‘00



S- FRNGO = 0x1173b266, S-FRNGO = 0x42c54f7d, 30 S-FRNGO = Ox27e5h9ca,
S-FRNGO = 0x5b08913c, S-FRNGO = Oxf7728d5, 132 yn(213) = Ox&8l LU0k
y,,(214) = Oxaad7e0 yn(215) = x42d9ef yn(216) = xfl f954

y. (217) = OX98Y3BE8 y~ (218) = Ox3a5b57 vy, (219) = 0x42e@ET/USONWER20O) =
Oxl ed390  y"(221) = Oxd3bQ3c Yn(=) = Oxd73ed9 vy,,(223) = Ox5f2afl
yn(224) = 0xfc3882 yy(225) = Oxel ef 3335 yn(226) = Oxlfb5db yn(227)
= xdc4e5bd yn(228) = Xx9ce4al yn(229) = 0x660a71 Yn(230) =
Ox37bcba yn(231) = 0x32ffe2 yn(232) = 0x3d54af yn(233) =

Ox82e2a0. %7 253b7
yn(237) = mng% fbﬂs% Jf%%%%%‘%%%a P? gg%@%%&)% H‘g%% bé’%%vn( 240)
= 0x22e764 rep(cesm)mg OXBAENBE D, tha{ B4L) forF-SMDfblIGved by 3 bits to
designate the PDU sequence number within the physical layer SDU ('000' for
5 first data block and '001' for the second). Therefore, the two data blocks that are
passed to the multiplex sublayer look like the following;

PDU1->80 ¢4 cd 1d 75 13 a8 £2 6d 54 08 56 ec e8 3¢ 2f 0a €0 d4 b0 be “00°

PDU2->8e 6e fd 96 da 52 89 d6 8¢ 95 el 58 a9 08 42 5b a2 46 be 0d 4d ‘00’
10

For the next frame, however, the byte offset pointer advances to the byte

immediately after 4d, that is, 78.

Using the TDSO

15 C.1 Introduction

This annex outlines the procedure for conducting a TDSO test and a method for
computing frame error rates.

C.2 Conducting a TDSO test
20 A TDSO test may be conducted at a base station using the following
procedures:

1. Start a TDSO call {or clear the counters of an existing call).

» To conduct a TDSO call with a random data source, send a Service Option Control Message control
directive with DATA_SOURCE field set to ‘001’ and the CLEAR_COUNTERS field set to '1* for the
25 particular physical channel.

e Wait for the test interval to elapse.
s  Direct the mobile station to make a copy of the TDSO counters.

»  Wait for the forward synchronization and reverse synchronization frame after the action time to
occur.
30 ¢ Retrieve the values of the copied counters from the mobile station and compute the FERs.
A call is started by negotiating the TDSO (see 0) and initializing and connecting
the service option. The service option counters are cleared at initialization, or



yn(243) = 0xb61122 yn(24%) = Oxleee5l PCTNS01100896 09 JUL G%)‘fillmﬂ&'
01/52568 133 S-FRNGO = Ox5819bfel, S FRNGO = Ox28479f7, S FRNGO "~ £

0x4763486b, _FRNGO = 0x47278d6a, 5 S-FRNGO = Ox75b54e _FRNGO =
0x523e2d5b,“’°°€5-§§deo - x7013db8b. S FRNGO = 0x27b2bc29?éT"§9%% =

0x475f 3clb, 10 S-FRNGO = 0x3d633538, Y e(5245) = 0xb0337 f y" (246) =
0x508f 3 yn(247) = x8ec690 yn( 248 )1'3 x8e4fl a yn(249) = Oxeb6a9d

"(250) = (. : Lot = .0 Yo (253) =
Oxseners v, cpasae degidt Sl T A eg g g PR Alheetd )7
witten to thehile afDSaMt4lbis inprbgtdss.e- endi an fashion. So Ox76fc7c turns
into the byt t Ox fe Ox/6. The little-endi ' f.th t
24 bi | numbae dRAaEE RS 173 el Sireenied e ekl e of hemens® e
The circul ar (Bief()eThé trdieleltsibr Pparesdiag of dud eorttolaliterlivé (ee Openfor&&sH f or

the next 512 franmes is thus organized asS follows: -+7c fc 76 78 66 ba 54
71 9d a7 7 ThiSGPSIBITABOBY a4 40 3d 78 be of ed o7 20

b3bdc58d4229f1epldf Xl 4@ tbiendt h Sefst 86k 808961 IMs3diret8ing the mobile
6ee(010d564971f e(920h3a50c4cd Id75t.‘:L3a f 26d540856 5

station to copy the received and transmitted TDSO counters to buffers at the
next Forward and Reverse Traffic Channel synchronization frames. This
provides a synchronized snapshot of all the TDSO counters for accurate
10 calculations of FERs.
The base station sends Service Option Control Messages to request counter values
to be retrieved from the copied buffer, These counter values are used in frame- |
error rate and bit-error rate calculations.

15 C.3 Computation of FERs
C.3.1 FER computation on the FCH and DCCH
The FER on the Forward Fundicated Traffic Channel is given by the following
calculation:

20 FERgate1 (Forward) = 1 - (TDSO_E1_R1,, + TDSO_EN_RNp,)/(TDSO_E1_T1, +
TDSO_EB_TBy,)

where counters in the mobile station are denoted by a subscript m, and
counters in the base station are denoted by a subscript b.

25 The FER of the Reverse Fundicated Traffic Channel is given by the following
calculation:

FERRae1 (Reverse) = 1 — (TDSO_E1_R1p + TDSO_EN_RN,}/(TDSO_E1_Tln +
TDSO_EB_TBy,)

where counters in the mobile station are denoted by a subscript m, and
counters in the base station are denoted by a subscript b.

The number of dim-and-burst frames and the number of blank-and-burst
frames are not used in the FER calculations described above.
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15 TDSO_EB_TBy = TDSO_EN_RNb + TDSO_EN_ROb

C.3.2 FER computation on the SCH
The FER of Nx9.6 or Nx14.4 frames on the Forward Supplemental Channel is
given by the following calculation:
20
FERRate Nx9.6 0r Nx14.4 (Forward) = 1 — (TDSO_ENx_RINxp, +
TDSO_EB_RB, )}/ (TDSO_ENx_TNxp+ TDSO_EB_TBy)

where counters in the mobile station are denoted by a subscript m, and

25 counters in the base station are denoted by a subscript b.
The FERs of Nix9.6 or Nix14.4 frames on the Reverse Fundicated Traffic Channel
are given by the following calculation:

FERRate Nx9.6 or Nx14.4 (Reverse) = 1 — (TDSO_ENx_RNx;, +

30 TDSO_EB_RB;)/(TDSO_ENX_TNxp+ TDSO_EB_TBw)
where counters in the mobile station are denoted by a subscript m, and
counters in the base station are denoted by a subscript b.



31 BIT-PN NUM = (Ox682dff0Oc * a) nod m = 0x23c3a243 24 BIT_ PN.NUM= 31 BIT
PN NUM >> 7 = 0x478744 = 4687684 As the value of 24 BTT PN-NUM i s Igggwitpﬁm
t he ON THSE@S%P" t he TDSO STATE 25 turns to ON and, therefore, TD sha

pass two % nme to the multiplex sublayer during t hBCEUSPEINEY r ane

period. The starting offset for the-first_frame in the 512 frane segnent is
given by On nod B(n), which in this casé®¥s 60 nod 762 = 60. Ther ef or e,

o the mlti preasgEXing bsd o cahtRg e irSo i butip B Rl
from the cir dulestimatdd by subtegingthe FahiestdiechdirRedpondingf inebileistatiode circul ar
buffer foll owed by éﬁzerq b

s as shown:
50c4cdl d751358¥BEISRTFEEIE Wé@ﬁ%’ébc' 00' 35 46 6e fd 96 da 52 89
dé 8c 95 el 58 a9 08 42 5b a2 46 be 0d 4d'00' 0 9 JUL 2004 WO 01/52568 135
PCT/ US01/ 00896 The first 5 bits of each generated PDU, however, wll be
masked by & FRSO. BY¥h i H3SORENSERNoNE SO ENX REm10 for F- SCHO

ENsy
fol |l oned by | 0 i gnat e the PDU sequence nunber within the
physi cal Iaymlﬁx-%gﬁﬁ%r 5 first data bl ock and '001' for the second).
Therefore, t Blats, bress ERRB.ALETDROSEBROG, t he mul tipl ex subl ayer

| ook |ike the folTow ng: PDU1->80 cz’fﬁlcd Id 75 13 a8 f2 6d 54 08 56 ec e8 3c

2f CGa eO d4 bO be "00° PDU2->8e 6e fd 96 da 52 89 d6 8c 95 el 58 a9 08 42
5b a2 46 be 4d,' 00', ., 10 ko e next franme, . h [ e e_of f set

poi nter adva s?’atl‘ﬂ)es’_t?‘féhﬁﬁ%bdei%%%?ta%er%m&@%— g the
TDSO 15 Q@l lcahbedstinagst] dithe base seatiowily fiefminethy wlesisftheor conducting a
TDSO test and a method for conputing frane e,rr‘gr rates. C. 2 Conducting a

TDSO test 20 CRITFPRRR{ingbase jtabon CoNaREp foF teretyeq framepagfplawssi ng t he
following procedures: 1. Start a TDSO call (or clear the counters of an'
existing call). To conduct a TDSQ call w th a random data source, send a
Servi ce Opti FPH3HINSL TINKgsad®3ANS RNxXb + TDSO_ENx_REp +

TDSO_ENx_RERRb,
15 TDSO_EB_TBm ~ TDSO_EB_RBp + TDSO_EB_ROp

C.4 PER computation on SCH
The PER of Rate 1a, Rate 1b, Rate 2, and Rate 3 frames on the Forward
Supplemental Traffic Channel is given by the following calculation:
20
PERgate 12 (Forward) = 1 - TDSO_Ela_Rla,, /TDSO_Ela_Tilag
PERRate 15 (Forward) = 1 - TDSO_E1b_R1by/TDSO_Elb_T1by
PERRate 2 (Forward) = 1-TDSO_E2_R2,,/TDSO_E2_T2, ’
PERRate 3 (Forward) =1-TDSO_E3_R3,/TDSO_E3_T3p

where counters in the mobile station are denoted by a subscript m, and'
counters in the base station are denoted by a subscript b.

The PER of Rate 1a, Rate 1b, Rate 2, and Rate 3 frames on the Reverse
Supplemental Traffic Channel is given by the following calculation:

PERRate 12 (Reverse) = 1 - TDSO_Ela_Rla,/TDSO_Ela_Tlag,
PERRgate 1b (Reverse) = 1 - TDSO_E1b_Rlby,/TDSO_E1b_Tlby
PERgate 2 (Reverse) = 1-TDSO_E2_R2,/TDSO_E2_T2;,
PERRate 3 (Reverse) =1 -TDSO_E3_R3,/TDSO_E2_T2,,
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directive with DATA SOURCE field set to '001' and the CLEAR COUNTERS field
set to '1" for the 25 particular physical channel. Wit for the tggtJUL ZI][]I
interval to elapse. Direct the nobile station to nmake a copy of the TDS
counters. WRPYSSH the forward synchroni zation and rever sSBCEYRINO#NA zatlon
frame after the action time to occur. 30 Retrieve the values of the copied
counters fromthe nobile station and condd®e the FERs. A call is started by
negotiating the TDSO (see 0) and initializing and connecting the service
option. The service option counters are cleared at initialization, or 0 9

JU 2004 VIO QUAGES6EnREThHERUA0G=3R ard Quhétol®ycl Aaspilpeiphigi L]y by the

base station by sending a control directive whilé a TDSCcall is in
progr ess. Théoﬂnﬁﬁﬂb&ediﬁﬁsmﬁﬁmt@(h?%% iptB- an integral nunber of

segnents (s lPRs rﬂﬁ'@?x% .ﬁ)gg Plydi rective
(see 0) enf o?‘g\es %%%Q?gkf %Elragtlonﬁu?% aséng?‘caﬁtlon 'sen Tébg"rvi ce
Opt i on Cor r aipsdviE skaglendi TDSOL E3NTp, chr bevbichiatedbasumming the pylues ef tlecei ved
and transmtted TDSO,counters to buffers at the xt For d and Reverse
Traffic ChanS@FresDoRFNGMOBHE BRUPRLRETTErs: rsreceﬁv 2&5&‘% ‘oni zed
snapshot of all the TDSO counters for accurate 10 cal cul ations of FERs. The

base station sends Service tion Control Messages_to request counter
val ues to bdP¥prEka.ddab~o E ﬁim@@%wﬁ%%%lw:me

gﬁguit gtrgﬁ%%@b@%gfai@é@ 53‘13;}{{%% on E%j‘@'ﬁw D(lj?:HCTﬁe FER on

t he Forvval(gi FIDSOCELLC affic Channel Is given by the follow ng
cal culation: 20 FERr x (Forward —1-- TDSO EI R nm+ TDSO EN RNm) / (TDSO E1
Tib + TDSO @mz_%a'm RO REERsn at 2ES Riimot ed by a

subscript m er S subscri pt
b. 25 The FE@gotﬁg-%re?ﬂgQ‘t%% gm%@@ I S$—Qi 'vlgﬂ:“by t he
following calculation: FERRatel(Reverse) =1- (TDSO EI Rlb + TDSO EN _RNb)
/(1DSO E1 Tim +
The values of the mobile station transmit counters TDSO_Ela Tlap,
15 TDSO_E1b_Tlby, TDSO_E2 T2m and TDSO_E3_T3p can be calculated by summing the
values of the corresponding base station counters for received frames as

follows:

TDSO_Ela_Tlam = TDSO_Ela_Rlap + TDSO_Ela_RERRY + TDSO_Ela_REp,
20 TDSO_Elb_Tlbm = TDSO_E1b_R1bp + TDSO_E1b_RERR} + TDSO_E1b_REp,
TDSO_E2_T2m = TDSO_E2_R2p + TDSO_E2_RERRY, + TDSO_E2_REpD,
TDSO_E3_T3m = TDSO_E3_R3p + TDSO_E3_RERRp + TDSO_E3_REb
C.5 FER computation on the FCH and DCCH with 5 ms frame length
The FER on the Forward Fundicated Traffic Channel is given by the following
25 calculation:
Let Ry, be the number of good 5 ms frames received in the mobile station and
Ty, be the total number of 5 ms frames transmitted by the base station during
the test period, then
FERgate 1 (Forward) = 1 - (R /Th)
30 where counters in the mobile station are denoted by a subscript m, and
counters in the base station are denoted by a subscript b. _
The FER on the Reverse Fundicated Traffic Channel is given by the following
calculation:



TDSC EB TBn) 30 where counters in the nobile station are denoted by a -
subscript m and counters in the base station are denoted by a suqb)ﬁcg '?ﬁﬂl
b. The nunber of di mand-burst franes and the nunber of bl ank-and- r‘l
frames are WBPVREY in the FER cal cul ations descri bed abov@CTFS81/04896 2004
WO 01/ 52568 PCT/ USO /00896 137 The values of the base station transmt

counter TDSO El ' Ib, T DSO EB TBb can b0 esti mated by sunm ng the val ues
of the correspo d|n nobi |l e station counters for received frames as
follows: 5 T TR PRE 9 fEOOR Hinp rereigerhin therbase station 29d . +

TDSO El REM aShe 'i&ta!REB.B{B DPSQER AR = @@%mig

val ues of the nobile stat |e(§n transmt ctf)alf{r%tggr BE&E rraso Em can
10 be esti mattest pariadidhérase station by summi ng the values of the

correspondin S or received franmes as foll ows:
TDSO E1 Tl m QF%S %E%Béﬁgg) %Bgéim 1 ROb + TDSO E1 RFLb + TDSO EI REb
+TDSO El RERRherd@uﬁEﬁ@xﬁﬂlérﬁmbﬂeHﬁ@n a\:Nd&thede)ﬂ' DeabsiNptdy ard 3. 2 FER

conputation on the $ CIEETge FER. of Nx qi Nx14.4 frgmes on the Forward
Suppl ement al GYRFEM Bﬁnar?&bé‘é? -ation 20 FERRate

Nx9.6 O Nxlgoth R#qu‘ﬂ’qf d&an"-ﬂe déﬁ%ﬂ@%&s ofﬁﬁ@@lobﬂe station counters
EB RBrr)/(TDSO ENX TNxb+ “TDSO EB TBb) where counters in the nobile station

are denoted big-8 m BQH shans)astrieviedtinithe pmstframp Reeeived £ioupterar e

denoted by a Dend Fidsis tt%@m 5@@?})‘&] he Reverse
Fundi cat ed Trﬂfép ann F are gl v@f ﬁté? RP%,OWI hJ alcu tltén FERRat e
Nx9. 6 or mlélexan@[ﬂeyimaes mﬁccmglﬁb{uﬁpldm @ptidh OIOJBCRnE&IRBb):aJ/:uJ(aTdZBO ENx
TNxmt+ TDSO EB_ T

b brom e R aitres of M vids D6 RRIKI S8 Fr Stnd g de“m%é%aﬂ. i

b. 09 JUL 200ﬁrst TDSO frame and at the end of the last TDSO frame during the test.
Similarly, both Ry, and Ty, can be derived from the values of the base station
counters. For example, Ry, can be calculated as the difference of the values of the

15 corresponding counter in the base station at the beginning of the first TDSO
frame and at the end of the last TDSO frame during the test.
No text.

Calculating p and q Based on D and B

20 Given the transition probabilities p and q, the average frame activity (D) and
the average burst length (B) can be calculated based on the following equations:

D=q/(p+q) (Equation 1} (
B=1/p (Equation 2)

However, to inversely calculate p and q based on the desired D and B, cautions
have to be taken since D and B are dependent on each other and some
combinations cannot be achieved as explained below:
From Equation 1 and Equation 2,
30
D =Bq/(1+Bq) (Equation 3)
B =D/((1-D)g) (Equation 4)



WO 01/.52568 PCT/ US01/ 00896 138 The val ues of the base station transmt
counter TDSO I Nx TNxb, TDSO ES TBb can be estimted by sunm ng theu\gajuﬁgm

of the corresponding nobile station counters for received f R]ggsf
fol | ows: 5 WOSESISRK Thxb = TDSO ENx RAkm + TDSO ENx RERTUSTUMRNS  eny

RERRm  TDSO EB TBb 4 TDSO EB RBm + TDSO EB ROm The val ues of the nobile
station transmt counter TDSO ENx, TN% T340 EB TBm 10 can be esti mted at

the b tatjon b i h | f the. NG b tati

counters for RatotRmmfhat gvercs 1o B DLeBE RS BRE B/ RS Rut

TDSD_ENX_REb 4 rief Bizh BWS 1@%1#&@%@ ShobRnthat RSO afkddinive EBOBB R
e

C. 4 PER conputation on. SCH PER of Rate la, Rafe 1b, Rate 2, and Rate 3
frames on t hevarssdrem D Aldp) tiefndly- Traffic Channel is given by the

fol lowing cal gl dabhile %Bﬁ?&ﬁgtﬁdm(tg%wakrMImmﬁs&tmm
Ela. Tl ab gat e %’ Forward) = | - TDSO Elb_R bm TDSCEI b le& PERgat e
2 (Forwardy =activitpsD) ean menengebighertthan 2ABRrRarED i et &) deptgiiazly. Hhiso

E3_R3m TDSO T %’31 %/.m I ¥y the nobile station are denoted by
a subscri pt 5?12?1060un e(ras&lég#%g %asyss'tati on are denoted by a subscript
b. The PER of That@résponing valid vRtes of p amddy fan be ealrwiateskirom kquationkr se
Suppl enrental Traffic.Channel |s_ghV f ol | owi ng cal culation: 30 -
PERgate | a (%@#ﬂ@nﬁigmvgﬁgfapa%ﬁ Bti'a Tlam PERidie |b (Rever se)
=1- TDSO Elb_Rlbb/ TDSO Elb Tlbm ~PERRate 2 (Reverse) =1- TDSO E2_R2b/ TDSO
E2 T2m PERRate 3 eyerse) =1- TDSO E b T - . 04
VO 01/ 52588 pcT/ usEas g@-ggglnglégscnp on c‘;% tﬁ% preéergﬁoemﬁgdg&ts i p?ov]igled%g
enable any person skilled in the art to make or use the present invention.

. Various modifications to these embodiments will be readily apparent to those
skilled in the art, and the generic principles defined herein may be applied to
other embodiments without the use of the inventive faculty. Thus, the present

15 invention is not intended to be limited to the embodiments shown herein but is
to be accorded the widest scope consistent with the principles and novel
features disclosed herein.

WHAT IS CLAIMED IS:



where counters in the nobile station are denoted by a subscript in, and
counters in the base station are denoted by a subscript b. The val uel9qL 2004
the base station transmt counters nmso_Eia Tlab, TDSO Elb_Tl1bb, 5 TDSO
E2 T2b, and T DSO s Tab can be cal cul at™d by summ ng the val ues of the
correspondi ng nobile station counters for received franes as foll ows: TDSO
Eta Tl ab GLAIMS Ela R am + TDSO Eta RERRm + TDSO Ela_REm TDSO El b_T1bb =
TDSC} Elb_R brn + TDSO Elb_RERRm + 10 - TDSO Elb_REm TDSCOE2 T2b = TDSO

E2 Rm + TDSO E2 RERRm + TDSO E2 REm TDSO E3 T3b = TDSO E3_R3m + TDSO

E3_RERRm 1+ TD@n@hﬁmrTéﬁeMﬁ}#%t Qbtal 3L téﬁﬁ%‘a_?paﬁiéﬁléx%hahﬁél'lﬁ‘l_ Jet flEQYRL er S
n)SO Ela_Tia, ,, 15 Tvso Elb TTbm T SO E2_T2T and TDSO E_i can be

cal cul at epetaying gondinens inlaoviraless gemnaiidation systemNeoMpdising: base st ati on
counters for recei ,E/ed frames a d Io}a{o%z TDSO E‘!ﬁlﬁ, Tlam = TDSO Ela. Rlab +
TDSQ  Ela RERRBTHHHEECHACRE) dataptsrpses Pl PRRrendei8 JU=es BBy Tpso
El b_RERRngd TDSO Elb_REb, TDSO E2 T2m = TDSO E2_R2b + TDSC) EZ RERRb +
TDSO E2_REb, TDSO E3_T3m = TDSO E3_R3b + TDSO E3_RERRb + TDSO E3_REb C. 5
FER conput at i darmangtaplurdity e dlactiacks for mamsmissfonawmder dhe)flexiblecopEmtingn t he

Forward E L. Traffj n i [,ven foll ow.n 25

cal cul at (ONCUBE S8 67 RLFHRRE MR, nferdlt BR 1B phlifuel piaBlRO o vt
nobi | e stdatd Klocleinbludddatiieast B ortioh af tHerheratedfsequeiibe 6f dit®Bitd. r ansmi tted by
t he base station during the test period, then FERRate 1(Forward) =1-

(RM Th) 30 where counters in the nobile station are denoted by a subscri pt
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on the ReVers I cate oW hg

calm(::)ul at ;paﬂiculdﬁ')tﬁlﬂcﬁ?ﬁﬁﬂemarﬂi \ilrh&reiagﬁél squiEl’deLJﬁQlﬁaOﬂ&Qﬁclﬁeﬂ& aé leaast Rginimﬁhat he
nunber of good 5 nms frapges received in the base statign and Tm be the
total nufEmym nupper 9&5@% expestrdnia pe dragymiticd %mqeeggmatqrbwemlﬁga& he

test perifghnel ifbre N is two or greater.

3. The method of claim 1, further comprising:

storing the generated sequence of data bits to a buffer.

4. The method of claim 3, wherein the buffer is operated as a circular buffer, the
method further comprising:

retrieving data bits for each data block from a particular section of the circular
buffer.

5. The method of claim 4, wherein a starting location in the circular buffer from
which to retrieve data bits for a particular data block is determined based in part on a value

obtained from the pseudo-random number generator.

6. The method of claim 5, further comprising:
formatting the value obtained from the pseudo-random number generator; and
advancing a pointer for the circular buffer by a number of positions determined

based on the formatted number.



FER ate 1 (Reverse) =1- (Rb/Tm 5 where counters in the nobile station are
ddenoted by a subscript m, and counters in the base station are deamd Eﬁ/
a subscript b. Both Rmand Tm can be derived fromthe val ues of the L 2804
station counters (e.g., MJX1l FOR FCH'}\>4_3rrs) retrieved in the 5 nms Frane
Recei ved Counters Response and 5 ns Frane Transmtted Counters Response,
respecti viel y. ThermébBodabehuimet, wiwreia a3 14t WaladHswbiaingedMidmitid pseudprandomO41,

Rm can be calculated a he. dj f f.erence .of, t he val ues of TDSO MJX1.5n8 Rl
ht the DOYTRE EEpeEon AaY wheTeln the SEmaing jacluie BeheraHEs & - b mUuTIRST MAGL AT BR0

frame durg g sichich@Yits of Bid 1-6i Liiue Rplth Rb and Tb can be derived fromthe
val ues of the " base station counters. For exanple, Rb can be cal cul ated as

t he differenceeodrathe thalfomsmatiefl sumebet Swithrsize dpash diigngficanti rtiwsr of thet R4-bitase
station atu{nﬁ)he begi nning of the first TDSO frame and at the end of the
| ast TDSB'MP&he during the test. No text. Calculating p and q Based on D
and B 20 Gven the transition probabilities p and q, the average frane
activity (D) and the average burst length (B) can be cal cul ated based on
t he fol | & ng THgumethetef cldm=1,q¥kepein the geperating thelspquebce of datd bysacludes 2) 25

However, to inyersely calculate p.and q based gn the desi,red and

cautt ons  hav@oriBe b i caretf i stPE iR el 4 PSSO Zenden Mimbeang
sone corgghdtafor,0Ns cannot be achieved as expl ai ned bel ow. From Equation 1
and Equation 2, 30 D = Bg/(1+Bq) (Equation 3) B = D/ ((1-D)q) (Equation 4)

09 JUL 2004 \fwnong82sd da@tyitsbasedowsihe obtpined mglugt ansin 3 shows that given a
fixed B, Dvarjies.fromO0O to B/ 1+Brb when varies fromO to 1.
Simlarly, Eq&gﬁ?tgfgtﬁegﬁ%\ﬂg-fﬁ E]"il lgqggn?rpﬁ)é.d value of D, B varies from
D(1-D) to infinity. For exanple, if Bis set to 2, D has to be smaller
than 2/3. As a result, the frame 5 activity (D) can never get higher than
2/ 3 when B i s Thetmetbod of Slawin| & rwherein sthepgenpratigt the sequence OEdhfasbltsOfgﬁber

greater tiP&E'dey 3.
repeating the obtaining, forming, and updating a plurality of times, and
concatenating a plurality of sets of data bits formed based on a plurality of values

obtained from the pseudo-random number generator to generate the sequence of data bits.

10.  The method of claim 8, wherein the forming includes
extracting a most significant portion of the obtained value, and
rearranging bytes in the extracted most significant portion to form the set of data

bits.

11.  The method of claim 10, wherein a 31-bit value is obtained from the pseudo-
random number generator, a 24-bit value is extracted from the most significant portion of

the obtained value, and the bytes of the 24-bit value are rearranged in little-endian order.

12.  The method of claim 1, further comprising:
reinitializing the pseudo-random number generator at each synchronization time

corresponding to a start of a new test interval.

13. The method of claim 12, wherein each test interval has a duration of 10.24

seconds.



The corresponding valid values of p and g can be cal culated from Equation 1
and Equation 2 given a valid pair of D and B. 10 The foregoi ng desc8ipstLdo
of the preferred enbodinents is provided to enable any person skilled in
the art to make or use the present i nvéftion. Various nodifications to

t hese enbodinments will be readily apparent to those skilled in the art,
and t he ddner iThepnethad pf elaimlid® | wheteimethe isynahegnitagioapimhe Bdetedminedtased in
enbodi ments w t hout ILéhe use of the invenfive f eicult . Thus, the present 15
i nvent i oP2itONoYstet iEame Aupberfar p framecd thopartienlaipitie fbangl shown herein but
is to be accorded the wi dest scope consistent with the principles and
novel features disclosed herein. WHAT IS CLAIMED IS: 4 0 9 JUL 2004 -142
CLAI M5 | 15. A rithehroethbd of glamer lt iwhgrdie she slaichrohozative sivieniy farthar determimed

channel ynder fl exijhl oper ati ng itions in a wreless nuni cat i on
cyotem B 9% myble Song: Gderipest @l AEh s edRd aadreBoictea e dgwented to
pseudorar}mer}ﬁg‘gaﬁbmsr ator; and formng a plurality of data blocks for
transm ssion under the flexible operating conditions, and over a plurality

of time intervals on the particular channel, wherein each data block

i ncludes at | egst rtian of the generated sequence of data bits. 2. The
et hod ofiCc! al R TeHEREAIRRLE e ATe Gy FAIcTERRa R STASER Al &idon  t he
particul %&he}éiﬁ‘fafﬁllﬁaﬁt?%f%éudo%ﬂn%dm‘ﬁﬁl]?nbgri %éﬁ@ra&%ﬁlld\%ﬂ?s%d% %Q&rraﬁc lBdst gath R& udes

at least N tinmes a raxi mum nunber o S expected to be transmtted for

one fr andesting theeplpratity efidhannelshannel , where Nis two or greater. 3. The
met hod of claim1, further conprising: storing the generated sequence of
data bits to a buffer. 4. The nethod of claim3, wherein the buffer is

operated 175 a Thel melldd SUEGRRA 16t ReheréTRt&aeR dhidhiidl StasCH BREresionding' fletid&Vi Ng
data bits for each data block froma particular section of the circular
buf f er. Jandpmenymbér@enerntos fori generatinghtesiedate.a starting |l ocation in the
circular buffer from which to retrieve data bits for a particul ar data
bl ock is determ ned based in part on a value obtained fromthe

pseudo- r ggdomTHe@hodeNELiat 07, witereid ik 1Rt daedgdiferastddionedeh EHanhdlas stored
Cco rsing:
w tg a respective buffer.

19. A method for generating test data for testing a particular channel under flexible
operating conditions in a wireless communication system, comprising:

selecting a particular one of a plurality of available test data types,

generating a sequence of data bits of the selected test data type; and

forming a plurality of data blocks for transmission under the flexible operating
conditions, and over a plurality of time intervals on the particular channel, wherein each

data block includes at least a portion of the generated sequence of data bits.

20.  The method of claim 19, wherein the available test data types include test data

generated based on a defined data pattern and test data pseudo-randomly generated.

21.  The method of claim 20, wherein the sequence of data bits generated based on the

defined data pattern includes a plurality of bytes of a particular value.

22.  The method of claim 21, wherein the defined data pattern is a sequence of a

particular number of ones.



formatting the val ue obtained fromthe pseudo-random nunber generator; and
«advancing a pointer for the circular buffer by a nunber of positi on8 9 JUL 2084
determ ned based on the formatted nunpber. 0 9 JUL 2004 -143 7. The net hod
of claim6, wherein a 31-bit val ue i s-tai ned fromthe pseudo-random
nunber generator, and wherein the formatting includes generating a 24-bit
number wiBh 24A nmatisdd for gestihg agpattiduldrschafindd had& fdxilile wabrating aostigenseanal i ng
the formatted nunmber with six |least. significant bits of the 24-bit nunber.
8. The meYIHOEFSSPMENUMGAIPN SYRYRSAOPAEEgener ati ng t he sequence of data bits

i ncl udes obt Etieﬂairrr@g}iﬁg ‘éalrh'rfsnﬁ%'idne@féngf Qgcufn%n@fr‘éy{er%’f'tthg.tp% e dHifinel

pseudo-random nu generator, formng a set of data bi'ts based on the
obt ai ned wiadreie, trawsnhissiondaed itheg partieulas ehdtmel andosovenframegjemel atherein 8achThe
met hod of, cl ai m 8, %er eint ghgener atiﬂg t he sequence of data bits further

i ncl udes FAEMSATEsRERdS 20 3 pamic meARYEAhg, and updating a plurality of

times, and cQRpg h i f lﬂ?éé] ' d on
a plurality ogévgr%ﬁggb %Ey{ gﬁoﬁéeﬂﬁﬁso%m?ﬁedagﬁfgﬁﬁ?an gnﬁ?hﬁﬁggﬁyﬁwﬁr to
gener at e ttanemseiqu ataveindicanta tiat kst data isGo b Imansmettbd,chndf cl ai m 8, wherein the

formng includes extracting a _nmst significant. portion of the obtained
val Ue, “and r eAFRSHGHRE W the fAenible operiiag 0adtigh e GRE T JaRfe FIFRtSh to

form the SB?‘ﬁ?@@%ﬂ‘Elﬁgaé‘?gﬁQﬁaﬂthd of claim 10, wherein a 31-bit

val ue i s obtaine 0- random nunber generator, a 24-bit val ue
is extracted fromthe nost significant portion of the obtained value, and

the bytes of the 24-bit_ value are rearranged in little-endian order. 12.
The net had of 'ngedpqﬁnﬁ Ofﬁ?%&wwg‘?ﬁﬂggrei nitializing the pseudo-random
nunber gener atQfin@iniBA§ twdYRAOMRkSRLhAR t& !réB’reseﬁP’iHeet?i}Bﬂﬁ:isﬂﬂl oty t Of
a new test interval. 13. The nmethod of claim 12, wherein each test interval
has a durpatticotargharm@l.24 seconds. 0 9 JUL 2004 -144 14. The nmethod of claim

12, wherein the synchronization tinme is determ ned based in part on a
system frane nunber for a frame on the particular traffic channel.

25. The method of claim 24, wherein the two-state Markov chain includes an ON state
signifying transmission of test data on the particular channel and an OFF state signifying

no transmission of test data on the particular channel.

26.  The method of claim 25, further comprising;
maintaining a pseudo-random number generator to determine transitions between
the ON and OFF states of the Markov chain.

27.  The method of claim 26, further comprising;
initializing the pseudo-random number generator prior to start of testing the

particular channel.

28.  The method of claim 26, further comprising;

obtaining a value based on a current state of the pseudo-random number generator;
and

transitioning from the ON state to the OFF state if a current state of the Markov

chain is the ON state and the obtained value is below a first threshold value.



15. The nmethod of claim 14, wherein the synchronization time is furt ng L 7004
«determned based on a pubI ic long code nask (PLCM assigned to a rend g
term nal designated to receive the data blocks. 16. The nmethod of claim1,

- wherein a plurality of channels are colrﬂ,éurrently tested, and wherein a

plurality of pseudo-random nunber generators are used to generate test data
for test¥ng tTieméthmhbfd:lyinoZS dimbwrebmprididg: The net hod of claim 16, wherein
each channel has a correspondbﬁgts seudge random urrber generator for

generating t edfangigoning from shed Ql\éﬁtﬁieﬂf paterpd the Markpy o

enerat e r 19. A et hod
19 or gene%g%@ﬁaﬂ?gﬁp%g% P (%Irles?bzé@ ?‘ﬁga]%é %z?r% H@%F&%hg#gﬁ%g& @aﬁuer flexible

operating conditions in a wireless comunication system corrprl si ng:

sel ecting a pafticular oeof ralit f avajl abl es types;
generat i 2’8 iﬁug’f‘?ﬂ@do? &5‘9‘8 ot ‘é’g‘c’)‘i‘e”’t 15t 1% §eq08 t&‘ﬁ'éi‘ﬁl ¢S apy
form ng g.pk llerté’stgﬁra ‘bl ocks for transm ssion under the fI exi bl e
operating c tion over a plurality of time intervals on the
particul ar channel wherel n each data block includes at |east a portion of
t he gener ted ue f dat its thod of claim 19, wherein
Lhe ava bl o TEnelSt of ciABR: betri 4 e iy, AEcnagests pes capcirealy (ed
defined dalidyieaih 8iWoRmie mazovcmﬁ iPRfAHASN @gﬁi@aﬂwclﬁﬁﬁm@ gqest L. The

met hod of claim 20, wherein the sequence o ata bits generated based on
the defined data pattern includes a plurality of bytes of a particular

val ue. The. et h of .claim,21, wherein the defiped data patternls a
sequence%g‘f efhaame 5 il SrieBcome byuorabE M HaneR e thod
for testifgnmingd’thidetidrAineChARMRNs BeARIen N18KLD! sLat QPR 2k GetCaMHel brORBrd N A
wi rel ess conmuni cation system conprising: determning a transm ssion state
of a cur rcbannely baveng @ frantecinpeaval ithatliadiffdrentrfedm franhee méérmals rofroghrdr channelson t he
parti cul ar. channel occurs over franes, and wherein each frane corresponds
to a parto U gs?efi nme interval; generating one or nore blocks of test data
for the current frame if the determined transm ssion state indicates that
test data is to be transmtted; and transmtti ng, under the flexible

oper at i n@3condihei mathodt ¢feclaime 3dy wherein e fiest apssudo- Mndomsnmnb@regeneqmralmn t he
particul ar .chan
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for the channels having a first frame interval, and wherein a second pseudo-random number
generator is maintained to determine transitions between Markov states for a second set of

one or more channels having a second frame interval.

34, The method of claim 33, wherein the first frame interval is 20 msec and the second

frame interval is 40 msec or 80 msec.

35, The method of claim 25, wherein transition between the ON state and the OFF
state is based on a first probability and transition between the OFF state and the ON state

is based on a second probability.

36.  The method of claim 35, wherein the first and second probabilities are selected to
achieve a particular average frame activity on the particular channel indicative of an

average duty cycle for transmissions on the channel.



particular channel. 25. The nethod of claim 24, wherein the two-state

'Mar kov chain includes an ON state signifying transm ssion of test oﬂaﬂaupmm
the particular channel and an OFF state_signifying no transm ssion of test
data on the particular channel. 26. TH¢net hod of cl ai m 25, further

conpri sing: maintaining a pseudo-random nunber generator to determ ne
transiti s bdtheeethod o cllinaity vdkereis tthe¢ aserage fameMatikiy icheselectaBle. testhe

met hod of claim 26, further conprising: initializing the pseudo-random
nunber gé’ﬁ@lnéﬂt?fr prior to start of testing the particular channel. 28. The
met hod of claim 26, further conprising: obtaining a value based on a
current state of the pseudo-random nunber generator; and transitioning from
t he ON st38t e tlhetrhethGFBf slawm 85, Whereimuthe Eimst agdaetmndfprobwillmslam/selem@d o i s

the ON st eandth obtai n i s bel ow rst reshol d val ue.

YU 2004 chiges B gartifyla’ R eb i eledh i 98 Partielarshdis TGS of o Rfie oni ng
from t he goFfioh et @ardsmidstihs Oh thd &Handlf the current state of the Markov
chain is the OFF state and the obtai ned value is bel ow a second threshold

val ue. 30. The nethod of claim?29, wherein the first and second threshold

val ues ar, tes raneters he thod of claim.2

wher ern 3801 ool dethgPo Lol 2 SR GR iss g of Jo5t B S80Skl o

t wo- st at @hifek qur ﬁhﬁdr!"cdlz?r ON dhakibe dollowed 39 e hanaslssibR1 dotebeghtgdor 32. The
met hod of claim 31, wherein one pseudo-random nunber generator is

mai nt ai n@dﬂwlw&@rdﬁrﬁ@lﬂanm tions between Markov states for each set of
one or nore channels having a frane interval that is different fromfrane
intervals of other channels being tested. 33. The nethod of claim 31,

wher ei n af i r Sthepa@HSP of SRR BY,Whirein tBe 0N ahd OFFSduritiingtadd e@diguablictestr m ne
transitions between Markov states for a first set of one or nmore channels

havi ng a peramgtersr ane i nterval, and wherein a second pseudo-random nunber
generator is maintained to determ ne transitions between Markov states for
a second set of one or nore channels having a second frane interval. 34.

The net had. of A hritiod33r testig @iplurilirg dfichainefsranier fletiblevaerdtig2Qnditions mnd t he
second franme interval is 40 nsec or 80 nsec. 35. The nethod of claim 25,
wher ei n t3r¥iRelessi COMMBENGHLIOR SYRUMCIIMATBINE and t he OFF

defining values for a set of test parameters for each of the plurality of channels to
be tested; and
testing each of the plurality of channels, operating under the flexible conditions, in

accordance with respective values defined for the set of test parameters.

42,  The method of claim 41, wherein the plurality of channels have two or more

different frame lengths.

43.  The method of claim 41, wherein the plurality of channels have frame lengths

selected from the group consisting of 5 msec, 20 msec, 40 msec, and 80 msec.

44.  The method of claim 41, wherein the plurality of channels inciude at least one

forward traffic channel and at least one reverse traffic channel.

45.  The method of claim 41, further comprising:



state is based on a first probability and transition between the OFF _state
.and the ON state is based on a second probability. 36. The nethod ofl 9c(khi2084
35, wherein the first and second probapjlities are selected to achieve a
particul ar average frame activity on the@ particul ar channel indicative of

an average duty cycle for transm ssions on the channel. 0 9 JUL 2004 - 147
37. The net hogeoérathgdata docketer eamsntifsomaer agaudaligned fuhes/on thel pumlity

sel ect abl est . paraneter 8. .The net hod of c] aim 35, erein the first
nd Socorfl SABREE, WhePRS Sighe s et et HPee Bt lenti B BBRAe
burst | enghthePBn WitcHRE BhG BidHk ifﬁ@ﬁb’ﬁﬁ{te- ndi cative of an average duration

for transm ssions on tﬁe channe 39. The nethod of claim 23, wherein
transm ssion of test data occurs on the particular channel for a

particular ON_duratjo | | owed by .no transm ssiopn of test . data.for .
bar 1 oul 45 orA g pabodat St et vect GHTEIBEGIS, DS IOPL RS RON g orF
durati ons“% cﬁ&b"ieh%ﬂc@lﬁlf?esﬁ gshbitparameters. 41. A nethod for testing a

plurality of channels under flexible operating conditions in a wreless
comuni cation system conprising: defining values for a set of test

arameterg for_each o e plurality of channels to  be tested, .and testin
ach of e prieanbg! gf b horherei sein G Henel @ helered HRcBERGM T ono.
in  accordanferivd dVerdg@IReed dcyigiryal ues defined for the set of test

paraneters. 42. The method of claim4l, wherein the plurality of channels
have two or nore different frane |lengths. 43. The nethod of claim4l,

wherein the plyrali of .chanpels have fr en s, selected from.the
o oup cor st 11 Tarthdd EAENTED el ehes (R chii! fobe B0 1350 Hig Witk oo
of cl ai MAdspelhif! fletageMRrRlidhpal i ty of channels include at |east one
forward traffic channel and at |east one reverse traffic channel. 45. The

nmet hod" of claim41l, further conprising: 0 9 JUL 2004 -148 generating data
bl ocks faoy, transm ssi on.qv.er lurality .of franmes on the plurality of
channel s',4rgv\her eﬁ“"éﬁ%‘ﬁ%@f‘&] @)ﬁg@rﬁhqrﬁgméggg.a_ header that identifies the
particular  chadip@lnigya W6-chatd RRrA Ratdl 18 GKpresent b AaShis§iBA stafdfor théh st hod

of claim4l, wherein each traffic channel to be tested is associate with
the plurality of channels, wherein the two-state Markov chain for each channel includes an

ON state signifying transmission of test data on the channel and an OFF state signifying

no transmission of test data on the channel.

50.  The method of claim 49, further comprising;
maintaining one or more pseudo-random number generators to determine

transitions between the ON and OFF states of Markov chains for the plurality of channels.

51.  The method of claim 50, wherein one pseudo-random number generator is

maintained for each set of one or more channels having same frame length.

52.  The method of claim 51, wherein a first pseudo-random number generator is
maintained for one or more channels having frame length of 20 msec and a second
pseudo-random number generator is maintained for one or more channels having frame

length of 40 msec or 80 msec.

53. A method for testing a particular channel in a wireless communication system,

comprising:



a respective sequence of test data bits. 47. The nethod of claim4l, g
swherein each traffic channel to be tested is associate with a respegtl\u&mm
average frame activity. 48. The net hod gf claim4l, wherein each traffic
channel to be tested is associate with4% respective average burst | ength.
49. The nethod of claim4l, further conprising: maintaining a two-state

Mar kov chai n tsendirgfeonernat fiest tenfitystd aSieconds tmtite o €irst gaedsage hatihe ipdludeall i ty
of channe]s,. wherein the two-state, Markov chain for each channel includes
an ON sttBareingngAryers pronaserd Nalues foR opf of aore parpmelsys éesé‘ﬁﬁgl?feﬂ’“ﬁ 3fan OFF
state sigRifiel-ngq no transm ssion of test data on the channel. 50. The

met hod of clai'm 49, further conprising: naintaining one or nore

pseudo- r andomreneiting frgamthe atand ehiitydetegpornse mesdapea ngedtingros abedptwag thet dre ON
and OFF states of rkov chai.ng for the plurality of channels. 51. The

net hod ofor(‘ﬂ“é?Hﬁ%’@,seamgfeéis?f“dﬁg‘epfgréﬂaﬁﬁsf‘%ndom nunber generator is

mai nt ai ned for each set of one or nore channels having sane frane | ength.
52. The nethod of claimb51, wherein a first pseudo-random nunber generat or

i s maint5di nedheomethoé ofrclamor 83 civhareel sheheespoge fmensage achtdes @he 20 meec and
a second , pseuydo-random nunber generator .i s (g%lr nt ai neg fQr one or nore

channel s HSTHARYE YalUSSOT PRG-It TROIGPAlAMSITS EeightedsRy 1 Seeond®BUYA net hod f or

testing a particular channel in a wrel ess conmuni cati on system
conprising: 09 JUL 2004 -149 sending froma first entity to a second entity
a first mdssadhemmthodol dainutle durtheneomprisioge or nore proposed val ues for

one or nore parapeters for testing the particular . chagnpel: .and receivin
fromthe secoﬁﬂn(gﬁ& e eé“r"&éﬁﬁ%é‘ﬁ% ESSpES ’}511&("1888%&’8&5? PRYCh [ngeoneg

or 1mor € RLRRERGGNY I Hivve phifnetels kjé@tefiibzstﬁe ReRPERity >4 The method of claim
53, wherein the response nessage 1ncludes one or nore alternative val ues

for one or nore paraneters rejected by the second entity. 55. The nethod of
claimb53, further c rising: .sendin 0 Lthe second entity a .second. nessage
havi ng 1 161 ddie, REPR Pl oHETop S 1R, BSF eBfSCHe SPnb e AR UFS

rej ect ed sBypnhatAAE A bdsedthtidn/in tRGeconlfnibRidAQYste Cl ai m 53, wherein the
first entity is a renote termnal and the sécond entity is a base station

i n the conmuniatdgasoons Yeffamepesativelyasnupladetobibe fag deasieneagénesitor, cacip befdert o t he
at | east C%Qfelglﬁ'g(? f &[)r%rd regpae%’tri]vebgéngl%rted sequence of data bits, and
wherein a plurality of data blocks are formed for transmission over a plurality of
time intervals on a particular channel, and wherein each data block includes at least a

portion of a particular sequence of data bits from a particular buffer.

57. A transmitting entity for testing at least one channel under flexible operating
conditions in a wireless communication system, comprising:. at least one pseudo-random
number generator, each generator configured to generate pseudorandom numbers used to
generate a sequence of data bits; and

at least one buffer operatively coupled to the at least one generator, each buffer
configured to store a respective generated sequence of data bits, and

wherein a plurality of data blocks are formed for transmission under the flexible
operating conditions, and wherein the plurality of data blocks are formed over a plurality
of time intervals on a particular channel, and wherein each data block includes at least a

portion of a particular sequence of data bits from a particular buffer.



configured to store a respective generated sequence of data bits, and
wher'ein a plurality of data bl ocks are formed for transnission ovel9gul 200t
plurality of tinme intervals on a partjcular channel, and wherein each data
bl ock includes at |east a portion of']éoparti cul ar sequence of data bits
froma particular buffer. 57. Atransmtting entity for testing at |east
one chanrs@l urithenrahbmitiilyd entopeladh SAgfurthen@iniprising; i n a W rel ess

comuni cati on syste conprisjng:. at |east one, pseudo-random . nunber
gener at or, ea@hc‘lj’é‘ﬁﬂ]P%P%‘%r?&E'&ﬁff I sfled ang %& tg@'étw%fe@@&ﬁ@ﬁds% ddbEes used
Lo genenaiefeif tiCHAAGR 0l Jifl Aol rtiud@el: el SASQNGaskl bh &l AHIEA Wpal ! ¥
coupl ed to the at |east one generator, each er configured to store a
respect i \pettgranad adse data pegreoaendiimlg gbmerited s, and wherein a plurality of data
bl ocks are formed for transm ssion under the flexible operating
conditions, and wherein the plurality of data bl ocks are forned over a
plural {30, Of 1o/ WanlsiihY nfityOllaith BBL WhetdlrPhe OANBALr isRnUNEdHghrddop data
bl ock i ncludes at | east portion of a particular sequence o ata bits
from a paeteroinear trimstrfission @8teldfla QofbAt frime HBtheThaeticulanchansdl] agl wheretny

claim57, further .conprising: a controller.configured.to sel ect one of a
plurali tyheofraw%aﬁql%g&q Besithon an ‘3@&@? sigNEfaing transHussion of fest datace theat o

types i n%Jg](')lQﬁlafr ggﬁ&ﬁhﬁm&%ﬁﬁ&%ﬁ%&%ﬁt OFF ﬁat%f%nﬁﬁg% ﬁ*ansﬁﬂ%sfi(ﬁ{ bf @ed test

dat a pseudo-ran y generate e transmt g entity clalmb58,
wher ei n tdata axthé padticelar clanhelrih her curent frgpueed to  determine a transm ssion
state of a current franme for the particular channel, and wherein the
transm ssion state is either an ON state signifying transm ssion of test

data on fgae ﬁq{ett}ﬁeﬁ,ﬁﬁnggaﬂgpedlaﬂnnsi Réhefdih 'aiMirafif g8 agzc%rt%ﬁlﬁ‘érﬁly

signifying no transm ssi test ’data on ‘the particular channel in the

current ftestedp.andOvhetéie dnegpssnda-tandogmemintiey geheriator 5inid anedndien age pisociatei ty of
channel s ar.e congcurrent.l t(ciasted, and wherei n one pseudo-random nunber
gener at orW‘Qh‘E?cgﬁ&a’B'GF&’el?%ﬁ?tE ‘associate with each channel to be tested. 61.
In a wreless communi cation systemin which a plurality of franmes are
transmtted, a nethod for attaining a |ong-term average value on a duty
cycl e usitlg a Inwaovistlesssovaninication ystem in Wélqh@tpimllbw&i%amsmjﬁ tiansmiktad,

on/off transjtiens .of.a test data servige option DSQ). _pr.oce th. a
firet  podtabod Bl uRrird R (R falae aliR R 4RY piclevihe AgORRs Mol o
period i $hainf fheshethdd@igtising: ti me; and driving the on/off transitions wth
a second pseudo-random nunber generator during the frame period if the
frame period idsivisig ¢réeff srapsitionsdofl & tegt data servicawption ATDHO) grocess with a first
pseudo-random number generator during a frame period if the frame period is a first
length 1n time; and
driving the on/off transitions with a second pseudo-random number generator
during the frame period if the frame period is either a second length in time or a third

length in time.

62.  The method of claim 61, wherein the first and second pseudo-random number

generators provide 24-bit pseudorandom numbers.
63.  The method of claim 61, wherein the first length in time is 20 msec.

64.  The method of claim 61, wherein the second length in time is 40 msec and the third

length in time 1s 80 msec.



pseudo-random nunber generators provi de 24-bit pseudorandom nunbers

The nethod of claim6l, wherein the first length intine is 20 nsec.

The method of claim61, wherein the sek®dnd length in time is 40 msec and
the third length in time is 80 nmsec. 09 JUL 2004 -151 65. The nethod of
claim 61,6S\Ahﬁr‘1§ierr:nétgo¢|l béclhima e, whéremdf irt]h?e ;&malpeﬁi@;l Bi dgoel tot dithes eirasadond engt h
intime or the thir eng intinme, the frane is a suppl enmental channel.
66. The negHbit e erﬁweﬁﬁsﬂénamépw, th@é‘rq%@ﬁtsepwpwwﬁg@nw ue is
configurable. 67. A method of exchanging test paraneter val ues between a
renote termnal and a base station in a wreless communi cation system the
met hod c@6pr i sihegnetbahof ciginpé  pdeeadn tledbng tarmmvempe value éscanfigorablee r enot e
termnal to the base station; and receiving a service option control
message fromthe base station rejecting or negatively acknow edgi ng the

pr oposed gyest e@l?ﬂ?f AMeS aramier f t | seqreular

buf f er st6tgii néapg[{p urgq?}%@ho" "%rg%?ﬁumrat gfaglfeggﬁ@?&?ra;#gﬁgt?mugﬂ agHa

parti cul dasecstatiomah avmidaessfcoemminiatiop sysi¢mthe oettdididoopsising: a Wi r el ess
communi cation system the, nmethod conprising: constructing data for the
Gircular buf f SPIGPEFPRASFLFS RArEREte NULERI oMk difo fmIG BRI it Bpses
plurality@gbntdgqes for each test interval, wherein the data is to be
transmitted under flexible operating conditions; and using a set of bits
from a number regsinngitaeserige t dpgiop seamtiol aneseagenfioiethe basaestatiaor rejectingdércat e a
byte offset tol de errqeﬂg. a . starti ng %gsi ti og: i anthe circular buffer from
whi ch t o PEEAVEYAREDRY HBIPE TR IPRICH LR, PPBPCET X&WES cyl ar frame period. 69.
The net hod of claim68, wherein the pseudo-random nunber generator is a

31-bit pseudo-random nunber generator. 70. The nethod of claim 68, wherein
the set @&B. bi t4 methashohionstrupingex wirgelar hyffou sterng a plugphity of anaximpmsratss

il 8 S L R T R R S SR i e
cl ai m 68,wirdkak @bMniunecaties bystéth ahy flettiod cdfiprisiag: to coincide with a

synchroni zation frane of the channel. 72. The nmethod of claim 71, wherein
the test intercpastrusting ag for it ciseulan bpffers fogndtgrations of a pseudo-random

number generator a plurality of times for each test interval, wherein the data is to be

length in tine. 62. The nethod of claim6l, wherein the first and se&gg& e
64,

transmitted under flexible operating conditions; and
using a set of bits from a number generated by the pseudorandom number
generator to indicate a byte offset to determine a starting position in the circular buffer

from which to build one or more data blocks for a particular frame period.

69.  The method of claim 68, wherein the pseudo-random number generator is a 31-bit

pseudo-random number generator.

70.  The method of claim 68, wherein the set of bits is obtained by extracting 24 most
significant bits of number generated by the pseudo-random number generator, and

extracting six least significant bits of the 24 most significant bits.

71. The method of claim 68, wherein the test interval is defined to coincide with a

synchronization frame of the channel.

72. The method of claim 71, wherein the test interval has a duration of 10.24 seconds.



