WO 03/028338 21/03/2006 PCT/US02/ 29800 A SYSTEM AND METHOD FCOR.
CONTRCLLI NG SI GNAL PROCESSING IN A VO CE OVER PACKET (VOP) ENVIRONYVENROOG6

[0001] The vappibgadsi on clains the benefit of priority of Uﬁgﬁ%g%g@honal 5
Application No. 60/234,847 filed Septenber 22, 2000 and U nal
Application No. 60/234,743 filed Septenber 22, 2000. 1. FIELD [0002] This
invention generahkysreMeARD METHOB HOrRCONPROS1LAVGISIGNACFROCERSTING 10
particul ar, one ‘enbodi nent of the invention refates to a system and net hod
for controlling, confidhird NQICEOMEROPACKE B ORXENVIIRQ@EMENT Wi th a si gnal
processor w thout know edge of its specific architecture. 2. GENERAL
BACKGROUND [ 0003][0®HhJhe apdticpiodichirhsathe béngfiadf popdtyedd).iProfasiombs (DSP) are
rel ativel .

gener al - p% gﬁé&'eflﬂ&%rﬁ@%g@géIypmg@#%eﬁ? by%}r%esitz 2 (ﬁ' 8!%9;%.@5%1%@{, Hpr ocessor"
Currently, pNo.di0/234,783 Glgd September2R2008P, a software progr anmer nust have a
det ai | ed understandi ng of the hardware architecture of the DSP. This

requi site know edge of the DSP architecture increases programm ng
difficulties. Al do, allEBterface of the DSP that enables communication wth
t he host 20 processor, sonetinmes referred to as the "host int erface," IS

of ten configured port  onl few t s of ssors, i'S_may cause
the DSP to be iné‘ﬁ)@ﬁgﬁﬁlﬁl"w‘w el iates {id 05@@3}’6’2%&3?8 | EF
DESCR PTJoCN OF; T MEReR b R34 2008, BT tg 02@%;%%0&”1.:989‘% The features

and advant ages OFF EBAl AVent | on Wi AP ent T Fom le fol | ow ng
detail ed desphirdifihdBo uP:h%nldﬂ}f@rmga%cbnﬂm\Mb&ﬂ v.[:@i%énaﬁ:rewsﬁor ithdutd first
exenpl ary enbodi nent ofg P subsystem 56] Figure 2 is a second
exenpl ary erkhodicdgndf infspaifidairthitehtyst em

2. GENERAL BACKGROUND

[0003] Single chip digital signal processing devices (DSP) are relatively well
15  known. Typically, a DSP may be programmed by a general-purpose microprocessor
commonly referred to as a “host processor™. Currenﬂy, prior to programming the DSP,a2 -
software programmer must have a detailed understanding of the hardware architecture of
the DSP. This requisite knowledge of the DSP architecture increases programming
difficulties. Also, an interface of the DSP that enables communication with the host
20  processor, sometimes referred to as the “host interface,” is often configured to support

only a few types of processors. This may cause the DSP to be incompatible for certain

systems.



[0007] Figure 3 is a logical representation of an enbodi nent of a signal
processor of the VoP subsystemof Figure 1 or 2. [0008] Figure 421,603172006

exenpl ary ebeizpmet of internal |ogic enployed within the %ﬂ% 9800
processor of Figure 3. 10 100091 Figure 5 is an exenplary enbodi nent of a

RXQ management register set of the DVA registers of Figure 4. [0010]

Figure 6 is an exenplary enb G regi ster set  of
the DVA registers of Figure g—%g%%mﬁl eI dR e RA AR ary enbodi ment
of a TXQ managenent

t f he . DVA f F 4.
[0012] i gure 3 Wogh s Brirensi wlmuaishibe amemoR P a e S, (e
cont rol _ Pr agessgld %tqgﬁ.lga'aescnm,gL%Pfhg wERRFpfide 20 exemplary 1 owchart

of an enbodlnen erations Fed by the signal processor
in communication with a Host. 2. 0 [ 0014] F ure 0.is an exenpl ary

enbodi ment of théOQﬂ’éiE‘%‘ferht?taJF%%‘fmFéarhﬁ@E pent b AMof SHRYSIER- accor dance
with the nessaging protocol of the invention. [0015] Figure I | is an

exenpl ary¥ enbodi #M6] Higuee Ziatseaohd treauéry ohbalimontof aVoP msysdge used in
nmessagi ng comuni cati ons between the signal processor and the Host. [00161

Figure 12 is an eoodrpFaiit 1 is 8 ldaial RbrestntatiBh 6Ndn diytidimedt olMESERDFoRR| 0gS
25 supported by the signal processor. 2 WO 03/028338 21/ 03/ 2006

PCT/ US02/ 298@he[\aPlstipsysiegusfdFigude 1 st | i sting of exenplary massageé
associated with the Device Control catalog of Figure 12. [0018] Figure 14

is an exenplary B Rf4 Ranode stRoddbtih: SEihieNdPRkic rpRAditiRIRAgE. S
[0019] Figure 15R|%§j gﬁggxen‘paary p!))gli}lt oad of a response to the DEV_SET_ NODE

message of iggalipeockssor bORgME 3Fi gure 16 is an exenplary payl oad of a
response to a device information

10 [0009] Figure 5 is an exemplary embodiment of a RXQ management register set of

the DMA registers of Figure 4.

10010] Figure 6 is an exemplary embodiment of a RXQ flow control register set of

the DMA registers of Figure 4.

[0011] Figure 7 is an exemplary embodiment of 2 TXQ management register set of

15 the DMA registers of Figure 4.

[0012] Figure 8 is an exemplary embodiment of internal logic within the control

processor of Figure 4.

[0013] Figure 9 is an exemplary flowchart of an embodiment of the basic

operations performed by the signal processor in communication with a Host.

20 [0014} Figure 10 is an exemplary embodiment of the data structure of 2 message |

configured in accordance with the messaging protoco! of the invention.

{0015] Figure 11 is an exemplary embodiment of a control header of a control

message used in messaging communications between the signal processor and the Host.

[0016] Figure 12 is an exemplary listing of different types of message catalogs

25  supported by the signal processor.



request (DEV_INFO) command nessage. [0021] Figure 17 is an exenplary

payl oad of a device nenory pool initialization 10 (DEV_POCOL | NI2H)/@Smmygs
message. [ GR&@jokigure 18 is an exenplary payl oad of a respgRsgsd:Roddde
DEV_POCL_INIT comrmand nessage of Figure 17. [0023] Figure 19 1s an

exenpl ary payl oad of a device report configuration (DEV_REPORT_CONFI G
command nessage. [8617) Fdd 1 Fis g listeng20 exsnmary excesapdsasspciptey vothdhedDevacer esponse
to the DEV_REPORT CONFI G command nessage of Figure 19. (0025] Figure 21 is
an exenpl ar yCouial eplonpf Hewev?ce heartbeat (DEV_HEARTBEAT) nessage. (0026]
Figure 22 is an exenpl ary payload of a device statistics 20

( DEV_STATI STI CS) [0ek83$ &igmre [40i0 217 ¢xehriplany payRadiof a andeextiepiDREY \SERWNARE) of a
serial port setup (SERIAL-PORT-SETUP) comrand nessage. [0028] Figure 24 is
an exenpl ar yCOFHYIgaRFSEHEE-a response to the SERI AL PORT SETUP conmmand
message of Figure 23. 3 WD 03/028338 21/03/2006 PCT/US02/ 29800 10029]
Figure 25 is an de@spFaur ey hwadnplanapayégdent reapdnecatthoDEY SHET ADITE)
command nessage. [0030] Figure 26 is an exenplary payl oad of a response to
t he SEG ALLOuEssagsoffigdendssage of Figure 25. 5 [00311 Figure 27 is an
exenpl ary payl oad of a response to a Segnent Activate (SEG _ACTI VATE)
command nessage. [§020BERikufe GUs en SBmipknopayise bPi asponkd Bla degicoinformatages
associated with a Session Control catalog. 100331 Figure 29 is an

exenpl ary pdgdussid D&V _ENEQ@seomsmand siesgses- SESSI ON- SETUP) 10 conmmand nessage.

{0021} Figure 17 is an exemplary payload of a device memory pool initialization

10 (DEV_POOL_INIT) command message.

[0022] Figure 18 is an exemplary payload of a response to the DEV_POOL_INIT

command message of Figure 17.

[0023] Figure 19 is an exemplary payload of a device report configuration

(DEV_REPORT_CONFIG) command message.

15 {0024] Figure 20 is an exemplary payload of a response to the
DEV_REPORT_CONFIG command message of Figure 19.

[0025] Figure 21 is an exemplary payload of a device heartbeat
(DEV_HEARTBEAT) message.

[0026] Figure 22 is an exemplary payload of a device statistics

20 (DEV_STATISTICS) message.

[0027] Figure 23 is an exemplary payload of a serial port setup
(SERIAL_PORT_SETUP) command message.

[0028] Figure 24 is an exemplary payload of a response to the
SERIJAL_PORT_SETUP command message of Figure 23.



[0034] Figure 30 is an exenplary enbodi mrent of types of encoder and decoder
functions associated with the SESSI ON- SETUP command nessage of Bigusg/2906

10035) Fi gwWoashstsx an exenpl ary enbodi nent of echo cancel | af p
options associated with the SESSI ON- SETUP command nessage]%$h§§8§§%%29. 15

(0036] Figure 32 is an exenplary enbodi nent of a Test Mde paraneter of

Figure 29. [0037][0529WigirDs is Sn SnEVBAAa of FEQHieRBdocfon (GG dhiNaae) and
Far Receive (RX)[ aég 'rénsnftn(TX) addﬁgises of Eigurg 28* [ 0038] F%gure

34 is an exemmmand mxaydgead of a response to the SESSI ON SETUP 20 command
message of Figure 29. [0039] Figure 35 is an exenplary payload of a session

start (SESSI ON_STj63t) Fi@maanmwf aylQdd 40} rdspaiidé @ ROSES A eEenpl ary
payl oad of a response to the SESSI START conmand. nessage of Figure 35.

21/ 03/ 2006 ontBdrd2838@e PIHiEWSA2/ 29800 [ 0041] Figure 37 is an exenplary
payl oad of a session stop (SESSION_STOP) conmand nessage. [0042] Figure 38

is an exenpl ary Eg()ﬁlgﬁkufbf?.ﬁs RESRANDESy b 1daBSF §§§%n@k’o§l}§é’meﬁ'ﬁ%§i§ﬂ@ of

Figure 37. 5 [00 igure 39 is an exenplary payl oad a session teardown

( SESSI ON- TEARDOVWLC Tt oATE abnmesis agesagg.0044] Figure 40 is an exenplary :
payl oad of a response to the SESSI ON TEARDOMNN nessage of Figure 39. [0045]

Figure 41 is an qm&pk%me myi.rpa@msafagansﬁﬁ;gmfggr eagéo§a§€é6§h IsQUERY) 10

command nessage. [0046] Figure 42 I's "an e payl oad of a response to
t he SESSI ON(QubRNcatal@ssage of Figure 41. (0047] Figure 43A is an exenplary
payl oad of a session statistics request (SESSI ON _STATS REQUEST) command

nmessage. [0033] Figure 29 is an exemplary payload of a session setup (SESSION_SETUP)

10  command message,

[0034] Figure 30 is an exemplary embodiment of types of encoder and decoder

functions associated with the SESSION_SETUP command message of Figure 29.

[0035] Figure 3] is an exemplary embodiment of echo cancellation setup options

associated with the SESSION_SETUP command message of Figure 29.
15 {0036] Figure 32 is an exemplary embodiment of a Test Mode parameter of Figure
2.

{6037] Figure 33 is an exemplary embodiment of valid Near and Far Receive (RX)
and Transmit (TX) addresses of Figure 29,

[0038] Figure 34 is an exemplary payload of a response to the SESSION_SETUP

20 command message of Figure 29.

{0039] Figure 35 is an exemplary payload of a session start (SESSION_START)

command message.

[0040] Figure 36 is an exemp,l'ary payload of a response to the SESS]ON_STAR'f

command message of Figure 35.



15 [0048] Figure 43B is an exenpl ary payload of a response to the

SESSI ON_STATS_REQUEST command nessage of Figure 43A. [0049] Figune @3/n29 em
exenplary )i sti f messages associated with a Tel ephony Services

cat al og. [“)Sé)éiogéﬁgure 45 is an exenpl ary payl oad feat uri n§CEE¥82/29800
cancel lation (EC) 20 paraneters of a set echo cancell ation paraneters (SET

EC_PARMS 27005 | 46 _4 d of
response to tho. SR ECRBR A HSmElt hEoR et AR L TREION LT D) e

47 is an eX%ﬁhﬁh&nﬁ%ﬁ%@ad of a Request EC Paraneters (REQ EC PARVS)
command nessage. WO 03/028338 21/03/2006 PCT/ US02/ 29800 [0053] Figure 48

is an exenpl ary Yoo} , Fi gure
47, “To05aL Fi gur So4o el 383 RPN S0l B e A SRR A o,
statistic refdast of Figkre STAT REQ comand nessage. 5 [00551 Figure 50 is an
exenpl ary payl oad of a response to the EC STAT _REQ nessage of Figure 49.

[ 0056] Ficgure 51,4 r 10 Par anet er s
(SETDTI\/FEPARIVB) !:déﬁ n%ﬁﬂéﬁ??ég@aage#c@@é@%%glﬁ?%ﬂéeé%&m?%avgom nleerrpl ary payl oad
of a respongse$NONITEARDOVAT) LRmndiVGgeommand nessage of Figure 51.
[0058] Figure 53 i§ an enbodi ment of an exenplary payload of a REQ DTM

PARMS command e . Figure 54 s exenqpl a payl oad of a
response to the ﬁ’@%@dﬁ‘&?ﬁ%ﬁ%ﬁ?@°’c‘%“n?#§'9{c§’a¥r‘8%ds‘§f§e‘“8P'r‘%‘%ﬂ'\rée 53. 15 10060].

Figure 55 iSEggl(ﬁxquﬁﬁdWWés@?ggo@hg@m%ﬂerate DITMF Digits (GEN
DIM-__DIA TS) command nessage. [0061)” Figure 56 is an exenplary payl oad of

an acknowl edgmeny,canti ol 4 eS8 308:k 990l Giod Tuby (G GERTBUZRYPY! 0ad

of a response to
10  command message.

[0046] Figure 42 is an exemplary payload of a response to the SESSION_QUERY

message of Fipure 41.

[0047] Figure 43A is an exemplary payioad of a session statistics request

(SESSION_STATS_REQUEST) command message.

15 [0048] Figure 43B is an exemplary payload of a response to the
SESSION_STATS_REQUEST command message of Figure 43A.

[0049] Figure 44 is an exemplary listing of messages associated with a Telephony

Services catalog.

[0050] Figure 45 is an exemplary payioéd featuring echo canceliation (EC)

20  parameters of a set echo cancellation parameters (SET_EC_PARMS) command message.

" {0051) Figure 46 is an exemplary payload of a response to the SET_EC_PARMS

command message of Figure 45.

[0052] Figure 47 is an exemplary payload of a Request EC Parameters
(REQ_EC_PARMS) command message. '



GEN_DTMF DIEA TS conmand nmessage of Figure 55. 20 [0063] Figure 58 is an
exenpl ary payl oad of a DITMF Report (DTMF REPORT) conmmand nessa@d./ (308406

Fi gure 59 ws® @magsenpl ary payl oad of a set tone frequency ﬁﬁ]’sol' FREQ
command nessage. [0065] Figure 60 is an exenplary payl oad of a sé tinme
for tone cadence 25 (SET TONE_CADENCE ON) command nessage. 6 21/03/2006
WO 03/ 028338 PCT/[UB3PFREBOD if 066 InpRngpaymab bf 2 sspmseraRBQUEC BARMEd of a
set OFF-tine for tone cadence (SET- TONE- CADENCE- OFF) command nessage.
[0067] Fi gurmesegeeiofFighredidenpl ary payl oad of a set tone threshold | ow

( SET- TONE- THRESH LOWN command nessage. 5 100681 Figure 63 is an exenplary
payl oad of a set [¢GdEFighrealShiohdexamplatySaYlodObEanlddRiESiiedlla)iorc aansba ckgnes sage.
10069] Figure 64 is an exenplary payload of a response used in responding
to-each of (EReSTAT_RER<coswmsd migsitessages. (0070] Figure 65 is an exenpl ary
payl oad of a REQ TONE_FREQ RSP 10 command. 100711 Figure 66 is an

exenpl arp payl oadosh} Bighersd iGeneeapian(GBikNad GNBespoassmaiRctECESIRAyB8EQ 00721
Figure 67 is an exenpl arg payl oad of a response to the GEN-TONE comand
nessage of Mpe§Eace obBigured9100731 Figure 68 is an exenpl ary payl oad. of a Stop
Tone (STOP TONE) command nessage. 10074] Figure 69 is an exenplary payl oad
of a response to[6086] 53wk STOND exeapaBdy 0B stegset DM Patimete8. [ 0075] Figure
70 is an exde)%l aI:;ﬂ?/ E.? | oad of a Tone Report (TONE _REPORT) 20 conmmand
message. 10056H.TAN RMS) epmypanduessgsiger y payl oad of a Fax Tone Report

[0057} Figure 52 is an exemplary payload of a response to the
10 SET_DTMF_PARMS command message of Figure 51.

[0058] Figure 53 is an embodiment of an exemplary payload of a
REQ_DTMF_PARMS command message.

{0059] Figure 54 is an exemplary payload of a response to the
REQ_DTMF_PARMS command message of Figure 53.

15 {0060] Figure 55 is an exemplary payload of a Generate DTMF Digits
(GEN_DTMF_DIGITS) command message.

f0061] Figure 56 is an exemplary payload of an acknowledgment control message.

'[0062] Figure 57 is an exemplary payload of a response to the
GEN_DTMF_DIGITS command message of Figure 55.

20 [0063] Figure 58 is an exemplary payload of a DTMF Report (DTMF_REPORT)

command message.

{0064] Figure 59 is an exemplary payload of a set tone frequency
(SET_TONE_FREQ) command message.

[0065] Figure 60 is an exemplary payload of a set ON-time for tone cadence

25 (SET_TONE_CADENCE_ON) command message.

6



( FAX- TONE- REPORT) conmmand nmessage. [0077] Figure 72 is an exenplary listing
of nmessages associated with a Voice Services catalog. 7 WO 03/ @28838/2006

21/ 03/ 2006w FGd-4392/ 29800 10078] Figure 73 is an exenpl aré)m%@%ggf a
p

SET VO CE_PARMS conmand nmessage. [00791 Figure 74 is an ex | oad
of a response to the SET VO CE PARMS command nessage of Figure 73. 5

[0080] Figure 75 j0866FiQus€BPlsah ¥xdhiidrp asli@l ofa REQreMh e RARMR QRN

nmessage. [00811 Figure 76 is an exenplary payload of a response to the
REQ VO CE- PARNES_d 0Nk G DENGIA gF Fptorfhsrdmeessdge. [ 0082] Figure 77 is an
exenplary listing of nmessages associated with a Fax 10 Services catal og.

10083] Figure 78 'senmi@f@ms@wxa@mzl B 1dalt ofla R TonMMfednbfdYiw command

nmessage. [0084] Figure 79 is an exenplary payload of a response to the SET
FAX_PARMS c(iRTailiONFe $ERES HoL OM) guineandBmeskige( 00851 Figure 80 is an
exenpl ary payl oad of a REQ FAX PARMS command nessage. (0086] Figure 81 is

an exenpl gry payl[0ae8] ¥igue 658 RR BB IRy bdYfoad BERIT e dggmand nmessage of
Figure 80. [0087] Figure 82 is an exenplary payload of a report fax

di sconnect GE&ET( RBNERTHRARHIHDCONMEAT hewsageand nessage. [0088] Figure 83 is
a listing of exenplary nessages associated with a Mbdem Services catal og.

[00891 Figure 84 [hﬁﬁﬁlﬁfﬁgmkﬁyxeﬁ%ﬁ&%ﬁﬁ% ofd reép&,%(&jg%@ﬁ]ereg,{oH&eaREH&Lh |

nmessages used by the st and-the's processor during
I nitializatiafthedenmee command messages. :

{0070] Figure 65 is an exemplary payioad of a REQ_TONE_FREQ RSP

10  command.

[0071] Figure 66 is an exemplary payload of a Tone Generate (GEN_TONE)

command message.

[0072] Figure 67 is an exemplary payload of a response to the GEN_TONE

command message of Figure 66,

15 [0073] Figure 68 is an exemplary payload of a Stop Tone (STOP_TONE)

command message,

[0074] Figure 69 is an exemplary payload of a response to the STOP_TONE

command message of Figure 68.

[0075} Figure 70 is an exemplary payload of a Tone Report (TONE_REPORT)

20 command message,

[0076] Figure 71 is an exemplary payload of a Fax Tone Report
(FAX_TONE_REPORT) command message.

[6077] Figure 72 is an exemplary listing of messages associated with a Voice

‘Services catalog.



8 21/03/2006 WO 03/028338 PCT/ US02/29800 [00901 Figure 85 is an exenplary
enbodi nent of a flow di agram of the sequence of control nessages exshangss

bet ween t hg:g#abgapd signal processor to set up and run a
connection session. [00911 Figure 86 is an exenplary emodﬁwgﬁ%godata

message. 5 100921 Figure 87 is an exenplary enbodi ment of formats supported
by the payl oad - §4768] Pau@mBlisin «xempahReiohdof 1 SET atGICRepARMS@bmiaad dat a
nmessage of. Figure 86. 100931 Figure 88 1s an exenplary payl oad of the data
nmessage of Mngseage. 86 supporting 16-bit PCM sanples. [00941 Figure 89 is
anot her exenpl ary payl oad of the data nessage of Figure 86. 10 DESCRI PTI ON

[ 00951 The ‘i nventoan] gigte7alid an okehpibfal@adofygimeanthenessagi ng prot ocol
for controlling a signal processor w thout know edge of its specific

ar chi t ect ur SETEYOICE (RARIME epminandomessagelsd dfigwesit3, t he i nvention relates to a
nmessage- based, command/ response 15 communi cation protocol for controlling,
confi gurigng, nDON{G080] Figurad 6l iscREREbIE paigadbt{REQ VO PARME®%aRdnd [ 0096]
In the follow ng description, certain termnology is used to describe

f eat ur es of mdssage.nventi on. A "Voi ce-over - Packet (VoP) subsystent can be
generally defined as |logic that receives, processes and transmts

i nformation (e. g[oo8Hatigure 36l fraA%kem biddf.a refof® ®thed conbi nation
thereof) in a pr[escri bga format . E%%ﬁ%\gl ? subsﬁt’tem may be configured to

support nmul REQ &GI{PeRARMS cehmankmessp0F Figutd &gi ¢” i s defi ned as hardware,
firmvare, software or any conbination thereof. For instance, internal

| ogic wi t hin t heyo¥gl Figibsy 3R BidMplar RelihA ftssoBEQRERRAG WU R |5 hardvare

operating in conmbination with firnmware or soft to .25 processing
i nf or matt® onServiey atalog. st vari ous types of processors such as a signal
processor that processes audio (e.g., voice) and perhaps other types of

information. 9 Vighehi/gR37Pis an exemplary payload of a SET_FAX_PARMS command

message.

[0084] Figure 79 is an exemplary payload of a response to the SET_FAX_PARMS

command message of Figure 78.

15 {0085] Figure 80 is an exemplary payload of a REQ_FAX_PARMS command

© message.

[0086] Figure 81 is an exemplary payload of a response to the
REQ_FAX_PARMS command message of Figure 80.

[0087] Figure 82 is.an exemplary payload of a report fax disconnect

20 (REPORT_FAX_DISCONNECT) command message.

[0088] Figure 83 is a listing of exemplary messages associated with a Modem

Services catalog.

[0089] Figure 84 is an exemplary embodiment of a sequence of control messages

used by the Host and the signal processor during the Initialization phase.



21/ 03/ 2006 PCT/ US02/ 29800 [00981 Typically, both firmvare and software are
general |y defined as one or nore instructions that, when executad/032pd06

the systemybQsRedsk9rm a certain operation. Perhaps formn i cation,
applet, programor routine, the instructions are stored i ngc‘m}s&gﬁ%bo

machi ne-readabl e medi um which is any nediumthat can store and transfer

information. 5 EXa6qt) Exuad 3smahipaplepsabidendieos 110w Bagefef thlbqRn& not
limted or restricted to an electronic circuit, a seniconductor menory

devi ce (vol a?fqoé‘f@@%@aewﬁmgwd)e,twandwtlwssartdrs'@gel pratiessor {osegup amdelveani cal or
optical hard g:r've) or even any portable storage nmedia such as a diskette,
a conpact or EPHIEEPGTUPESCHIO8C, tape and |ike. The nachine-readabl e medi um
may further include information-carrying medi umbeing electrical wre,
optical fiber, 1d0¢dbFigurefigss angxemiplancontmidivadni ofie deitd hessdgeel ess si gnal i ng
technol ogy or any conbination thereof. 100991 The term "packet" is

gener al | Yo def i ned0t#2] Bigsrrg7asardxeinpfafy BodRfEnt 8 thEnALIUbpHE_by Fhe payload
packet -swi tched network. Exanples of packet-sw tched ne?vvorks inclyude
Asynchr onoustYR% Rifistedar cotieined inTiv) datd readeae of thk dyta mesdage ofdligle 86.0col (1 P) .
These packets 15 are routed over comuni cation paths, which are forned

usi ng i nf or mat i oeeOAY Figird 38 im@x&ﬁﬁla%a?mﬁ)@ﬁtﬁ'@&ﬁé P&LL AN TYSIre £4 heT
measurements of bit or byte lengths include a segment, block or data

el ement. [0GME@UIng rodarR{Msanples.s general |y defined herein as a bit val ue,
poi nter or other nmechanismused to initiate an event such as a transfer of

information. A 2Mod4]i Epee 89 & MEMEN bmYlabEfalyRedottfic 15 mRtsabPsSiNAL BgTEt ers
associated with specific byte(s) of a nesSage. (001011 e terns "set" or

“clear" qgormal |y indicate a |ogical state such as logic "1" or "O,"
respectively. 1. ARCH TECTURE OVERVI EW 25 1001021 Referring now to Figure

1, a first exenplary enbodi nent of a_ VoP subsystem 100 is illustrated.
Capabl e of being inplemented within awﬁéf products (e.g., gateway,

switch), the VoP subsystem 100 is in conmunication with 10 WD 03/ 028338
[0095] The invention generally relates to a system and messaging protocol

for controlling 2 signal processor without knowledge of its specific architecture. For
instance, in one embodiment, the invention relates to a message-based, command/response
15 communication protocol for controlling, configuring, monitoring and communicating with

a signal processor,

[0096] In the following description, certain terminology is used to describe
features of the invention. A “Voice-over-Packet (VoP) subsystem™ can be generally
defined as logic that receives, processes and transmits information (e.g., data, address,

20 control, voice or a combination thereof) in a prescribed format. Each VoP subsystem may

be configured to support multiple types of networks.

[0097] “Logic” is defined as hardware, firmware, software or any
combination thereof. For instance, internal logic within the VoP subsystem may include a
processor, which is hardware operating in combination with firmware or software to
25  processing information. There exist various types of processors such as a signal processor
that processes audio (e.g., voice) and perhaps other types of information. -

9



21/ 03/ 2005 PCT/ US02/ 29800 different types of networks such as a public
swi tched tel ephone network (PSTN) 110 and a packet-sw tched netpaof63Y¥2@06

The packet wiehidkiss120 supports the transfer of voice pac%uﬁﬁa&fﬂger .
packet types such as video, electronic mail (e-mail) and the TIKE. 01031

For this enbodi nent, the VoP subsystem 100 i ncludes a 5 signal processor
130, a line/tinme sl ot [0068] Tigealnnibbtiafirewire amdofiantardOidneralll Binsd 6forRs a
host processor (hereinafter referred to as a "Host"). O course, the
"Host" may b®™ BYRATSHUFENS thak wheroeseewted, gpise the systemn tagietform g uorhairepegation.

m crocontr ol Efaps ) gligl i calti an specific integrated . circuit (ASI C) and the
li ke. These Oblpé HOHESAPER IC2Y O, 2BRitH ATBEFA% 08 rARif teeintpigHensare Yigred in
plurality of hhiHMeSre 4 i : ssor 1 i s copfiqured to
receive and m%“lF f;msrr?c{]agI\?S‘)Ti%?iletpn d\jyveh;mgs ﬂﬁ@féluggmgrﬁ%"c%%ﬁ %l:r%qfoag?fﬁ”f%m ird:

packeti zed | Bfanipiestof eackivereadubleSREMIR ine REEIAI £BhHQAMiRAR rebd el $85 &l SO
Figure 4). In particular, nmessages may be produced by the Host 150 and

routed to theeatiogingireyt, o sesisordudiBOmeneny deviee @otadRtbr nconsibiIE); atiit@Bopgeh 172.
One type of ssage is a "control nessage" that is responsible 15 for
booting, i nitTdFEZNAGBIR OF eRticRLfisrd didved ecver amaoripblosompomedBBuctsasvel | as
meosage 1o Aokgt et sl Eigeq s tavg e v JOF aching HeGRNEEORMOver ¢ he
PSTN 110 or RpaGkkier ﬂﬁiﬁ@?ﬁﬁo%gﬁn-&%%edim; %Ei\rr}gtefcgtﬁcqugﬁrerb?e%{cglﬂtb%g fromthe

PSTN 110 to the packet networ vice rsa. r accordi ng
to one aobodklie s, aire cotibbtibh KithSwiredlds ﬁg&tﬁhgf&cﬁ%léﬁf@ah@&gﬁmﬁaﬁﬁﬁed vorce

over first communication path 171. The frrst conmunication path 171 is
configured theremferate in accordance with a selected nultiplexing schene
such as Tinme Division Miultiplexing (TDM as shown or Frequency Division

Mul ti pl exing (FDM) . Tjoe99yThe iRmepaket YOiehEraliPeeed Sﬁ?&?’ﬁ?o iﬁfoﬂh'%@ a
I t &M for

vari ety of nodul ati on techni ques such as pul'se code nodul ation

exanmpl e. Thbit2Enuneoapackaissedtcheal reavdrk.e BxindplRIoPphdkedswithtdfetWb e lrcivg® sl ot
unit 140, which extracts the unconpressed voice and places the voice into
time slots AedebwnensclransfarModei(4Tsl), framsoelky dnternk8Protoctl (VI). ThARI3IRE

15 are routed over communication paths, which are formed using information-carrying
mediums as those described above. Other measurements of bit or byte lengths include a

segment, block or data element,

[00100] A "parameter” is generally defined herein as a bit value,
pointer or other mechanism used to initiate an event such as a transfer of information. A
20  "field" is generally defined as one or more parameters associated with specific byte(s) of a

message,

[06101] The terms "set" or "clear” normally indicate a logical state

such as logic "1" or "0," respectively.

I. ARCHITECTURE OVERVIEW

25 [00102] Referring now to Figure 1, a first exemplary embodiment of
- a VoP subsystem 100 is illustrated. Capable of being implemented within a variety of
products (e.g., gateway, switch), the VoP subsystem 100 is in communication with

10



21/ 03/ 2006 PCT/ US02/29800 1001061 Thereafter, the signal processor 130
conpresses the voice and converts the conpressed voice into on@}_qtqmarz@oe

voi ce packsteses/obbssgvoi ce packets are routed over the seco%m% ation
path 172 to the Host 150. The Host 150 (perhaps a host processor al one

or operating in conjunction with a packet processor 160 as 5 shown) adds
appropri at e Hé&mat ypespfoethorksisuchconpeblic swithadatleghopasktabk (PETI) NackehS
having a suitable.network format (e.g., IP, ATM etc.). The Host 150
transnmits thBa"%%tf%‘F ed nsararie  20. ¢ Eheppekeheatwerk K 20 spporkothe triiséer ofrboeti ment , t he
second conmupj i a 72 is.a 32-bit nulti-nmaster, nultiplexed

addr ess/ dat aﬁﬁgg‘gwﬁf‘& hcg(eﬂ A Sgg};{?é'écgegse'?“ﬁ?'i: maihe-map} andrthieliker or  bot h
control and data nessages_as described bel ow. 10 1001071 Conversely, in
order to convert incoffH§3het woick thnerrbkadiment,theoV eihadsysteas Hfdnalades @

transmtted 10,. uppn recejvi,ng the network ackets, the
Host 150 E‘sat I’él? '{s?i'i P'%)E&ﬁgigg’lra]]ﬁlﬁﬁ'"ﬁgsfq{ B?ﬁ\g‘?do%‘gra £xtgine! oprolies dplarch asahost t t er .
The stri S i t.e t i wPr QCEesSSOor 0 via the
second com??gti ﬁn&'ﬁiﬁﬁ&%q E#%ea (shloélﬁ%il@ﬁﬁog}ég’gg%rﬁofgd"ﬂefﬁ%%”ﬁ%

packeti zed \asiasathangpepdichroer el alhicfRbMAIleAkh ApblRSIA ectii‘i@iﬂéﬁiiafeﬁi on to
the line/tinme slot unit 140 for transm ssion over the PSTN 1107 [[001081

Ref erring t ¢iFiG{(FECPandthe o rThemdegiphadtey 1 507 o@IamENS0 a6 coaplel/ @Rehierts)st em
200 is ill u;}“ g]t ed,. The Vol' subsystem 200 includes a conmuni cation path
210 that endBi” étyeglrﬁ'i'ﬁﬁni cations between multiple (N) signal processors
130r-130N 20 (where N > 1). Herein, as shown, the communication path 210 is

a TDM bd€ featuring al00piyr al i G¥e signa proeeseorvi36 iisdbniTlrbd 806 afdhannel s. It
is contenpl ated, however, that the communication path 210 may be
confi gured f8nEiipyitecovar piisstepmmypicstion patly lizinany paéketisiddnformatichioptrex ed
channel s orsscgrr“?aod spectrum é(-[\g , Code Division Multiple Access " CDVA"
based t echndT°8HT &dymunirplioppath 15tes alsq Fawrs finRipedichlan messagesematbeof  t he
signal procgsaRts e myuni cation path 172 for transm ssion
and recepti gn of g%?%c:%%g)jr]@a atrgt}{eJntﬁg}geasé@gl ?TB‘F"S?:O(SA?‘?E]W;‘F’ISS?P"_QM run-tine
operati ons &hixicdtion i 72.00RSER 5 ik 1P Nonk AU RRLAL [ R ARY ¢ O
Figure 3, a |ogi .caI. representation of an e_rrboal ment 6f a i gh processor
130 of 1he Mobdotmghisitistizing afd dehfiguringthewignd! procdstdr 56 3 &Pas mahitoring and
controlling its run-time operations. Another type of message is a “data message” used in

the transport of information over the PSTN 110 or packet network 120.

[00105] Information may be routed from the PSTN 110 to the packet

network 120 and vice versa. For instance, according to one embodiment, the PSTN 110 is
20  adapted to send uncompressed voice over first communication path 171. The first

communication path 17 is configured to operate in accordance with a selected

multiplexing scheme such as Time Division Multiplexing (TDM) as shown or Frequency

Division Multiplexing (FDM). The uncompressed voice may be encoded through a

varicty of modulation techn?qucs such as pulse code modulation (PCM) for example. The
25 uncompressed voice then is provided to the line/time slot unit 140, which extracts the

uncompressed voice and places the voice into time slots accessible by the signal processor

130.

1t



WO 03/028338 21/03/2006 PCT/ US02/ 29800 The signal processor 130 conpri ses
three logical interfaces, nanely a line-side interface 300, a [Rdck@B/ (s
interface JWQoxm333 control interface 320. Both the packet -gsiflgsor98R" f ace
3 10 and the control interface 320 nmay operate as a "host int er?ace" 330,
which allows the Host to conmunicate with the signal processor 130. 5

[ 001101 The Ii ne-si deld0if@r f ac Th@Gofiqy bpsige pcerswrdiif canpestes/tbe ¥eice over
several channels while the packet-side interface 3 10 propagates conpressed
voi ce over ¥EFEPAftS Hﬁﬁﬁ@&fﬁﬁ%ﬁgmcwmaor&e@swpfe,quﬁé’a@ﬁegnﬁhe PRieRRAskST 2§30 i s

adapted to . res VOl receiyv ia the Line-side

interface 3%88%%%%&6%5“{%%&3né‘fé‘ﬁ%iﬁmfgﬁhgzz Bc{/tg? oetﬂg?{‘pg'lﬁ?s-t é#dg@e'?'ﬁgsearface
310 on a chapsBlrodysor N8NIEke PABdrStingSh BbjdHclidn with & pstik cesddr PgRsEssor 130
is adapted to decode (e.g., deconpress) "voice recglve via the packet-side

interfacé 3 shbwandds miptapriafethesiresda edievicofvea\iRd vdidtehat kefifin®ipdéeketsiaeingace
300. The control interface 320 operates as a nessage advanced progranm ng
i nterface (APuitablonetyerfomat g i ARMagid.).cBliet et | SGomsinguthe netwerkhoni t or
operations of the signal pr sqr, 30, 15 [001111 During.run-tinme, the
signal pr oc@ggﬁptﬁgﬁq@mgr}fée%raﬁ ﬁ?l%dl“ﬁe;?"é‘?est?‘b‘??ﬂﬁﬁi“&‘éfﬂc ipngadiciigisa A
"conmuni cat i,9n.: i One j i.gna rpcessing activity.on the
signal pr OCggs%gﬁr?@@ﬁ%&gﬁ&?ﬁ%ﬂc?%@d%ﬁ{dgﬂa%gb\g b?'%r i Bl s arhr?laer?’s) . Usual |y,

a comuni Cafiteifact B Poftontisl2fl Bk REsap Rl BELibddbeft®. @ "Session™) invol ves
the transfer of data between the |line-side interface 300 and the

packet-shde 20 interf 10 as. represented by flow 340. ver ot her
types o bsessi ons mma gfo |y ?H’\]/‘g?s\?gf‘ H’a‘f“icrﬁ%%e'gg'ﬁmgwgng %Faf he

line-side i H@ifRfPr3f volce tiRmisdSer ik ﬁ@rmtx@,ru{paz%ce@%gmern%&mt i vely.

Al'l run-tinme operations occur through a nessage layer abStraction over the
host i nterf paketd3Ne HIAA 50 Btkipd\ts eh@Mand PerfordslbmBatdnafte rednovi N jBted MEHe

processor 130 25 includes a plurality of input/output (1/0) ports,
i ncl udi ng nstrippedipacKeT:lig ther rausdd tp GretsigndiGBocessod | 30 Yiotie spond cerdBuniddten| ogi cal
interfaces 300, 310 and 320 nmay be mapped to these 1/0 ports in a variety
of ways. Fopath hB& shhesienatprogessr ! 3] drsodes thermreketizalmisesyd perfgsmy seheal | y
PP ! Ccghliiaf i betoreRAhdriission to MeTineAime sick okt 146 o ransmission overthe " ©!
PSTN 110,
[06108] Referring to Figure 2, a second exemplary embodiment of a
VoP subsystem 200 is illustrated. The VoP subsystem 200 includes a communication path
210 that enables communications between multiple (N) signal processors 130;-130y
20  (where N> 1). Herein, as shown, the communication path 210 is a TDM bus featuring a
' plurality of time division multiplexed channels. It is contemplated, however, that the
.communication path 210 may be configured to support a plurality of frequency division
multipiexed channels or spread spectrum (e.g., Code Division Multiple Access “CDMA”
based technologies). The Host 150 is in communication with each of the signal processors

25  130,-130y over communication path 172 for transmission and reception of control or data

messages for configuration and run-time operations by the signaf processors 130,-1304.

[00109] Referring now to Figure 3, a logical representation of an

embodiment of a signal processor 130 of the- VoP subsystem of Figure 1 or 2 is illustrated.



13 WO 03/028338 21/03/2006 PCT/ US02/ 29800 320 may be physically mapped to
the host port 410 formng the host interface 330 as shown in Fixu/e33.2006

Anot her exampbxozsssst hat the line-side interface 300 is Mappg, &’h@z& é({(]
serial ports 400, the packet-side interface 310 is mapped t 3 port

410 and the control interface 320 is mapped to a separate cell-based

serial port Deisigpalgmecesfor i Bcamgirised thibe pgichkinéfiies, ¥atneBradinaaidedteirk e coul d
be that all three interfaces 300, 310 and 320 are nmapped to the host port
410 or separdfe? %k?‘é!deﬁ@)‘?ft@e@(b@af(dtfﬁ@ﬂir@lneteé"#CGé?%eBmg thpmackdvaided and t he

cket - si de C nt er ace cel |l - bas orts 01131
%Zf erri nlg no@ &a""gqg thlﬁ CO%{W EYE ??Py‘q rﬁ?Sﬁfﬁr?éﬁ'? ﬂE‘ffp ‘m‘?’fi’)F ﬂgi“’ 5%i ¢
enpl oyed wi tahbms&,@meee%wne&g%ﬁtﬂﬁhe%%g&o& Y15 3 1S shown. The signal

10 processor 130 features serial ports nor € notably the host port

410 that cal |l ows |nfo on to.b ej ve and transmtted to the Host.
I nternal i ogic within (’{aﬁtd]si gng‘he?ﬁ?ﬂ Y %%W?‘F%%O'ap@ﬁﬁ? yejee

processor 4%Qers@§'?al|%%%f§§*l{'l &%g%‘"%ﬁi'"‘éf%ﬁ‘fe"fbsgafg%)‘ggéo% e£s§ed4%? a direct

menory access (DVA) contr reglrs el ve ciSX) queues

470, transmiober(séveralQuieesord8As anchul bl prdBSI 3¢ Rdapked (oQfdokd Je MDY €
specifically, interface registers 440 enabfe the Host to galn ownérship of

t he second compness) gaits macipat Ha hé Zinaside tnteafasd B0 ant randk ieAdddeddiced dver
internal nmenory 490 of the signal processor 130. These registers 440 may be
confi gur ed ‘h&é’aF‘Wﬁﬁ'@F Hlerfage 3(“1?'0%‘3‘1&@%@'0%?1@3&8 spiadleripfthe fignaki gnal
process 130 and acce via,the host port 410. 20 [00115] The RX
and TX ggeugs‘) ﬁsﬁ %@B’%F’ °§‘b‘5’(,(F & f":f@ﬂ]P"ﬁ%r"ﬁ\ﬁéf"é?e'l"F%k'éH’etRﬁc'feﬁé‘dF nt er nal

mermory 490 ﬁl@fa@@ﬁdﬁldlrﬁﬂ Wd&&%e%e OQIQF trhglhn r:dé'S erfr}'itce One ?8#:[: ol I'er

450 supports delivery of 1ncomn rame, a co

packet s, t Ointfat@370 dﬁ&awsey@ﬁmeészﬁem%ceawogemnﬂggmﬂérﬁeén@:pfbcketS at | east
one of the TX queues 480. The gueues 470 and” TX queues 480 may be

al | ocat ed |mmnma¢aitceWyh add dbtraymiig{e @dd mpnitw@loperaddmRe the sighalpieceesgbodi ment ,
a substantial majority of the RX queues 470 nmay be dedicated to receive
packetized B a while at |east one

15 {00111] During run-time, the signal processor 130 supports a
plurality of communication sessions. A “communication session” is defined as signal
processing activity on the signal processor 130 involving two data flows (or four
channels). Usually, a communication session (hereinafter referred to as a “session™)
involves the transfer of data between the line-side interface 300 and the packet-side

20  interface 310 as represented by flow 340. However, other types of sessions may simply
involve data flows 350 and 360 over the line-side interface 300 or the packet-side interface
_ 310, respectively. All run-time operations occur through a message layer abstfaction over

the host interface 330.

[00112] As shown in Figures 3 and 4, the signal processor 130
25  includes a plurality of input/output (1/0) ports, including meltiple (TDM) serial ports 400
and a host port 410. The logical interfaces 300, 310 and 320 may be mapped to these /O
ports in a variety of ways. For instance, the line-side interface 300 may be physically

mapped into the serial ports 400 and both the packet-sade and control interfaces 310 and
13



14 WO 03/028338 21/03/2006 PCT/ US02/ 29800 renai ni ng RX queue may be
dedi cated to receive control messages. Herein, 509 out of 512 BX QosUe®0e6

are used t eavey eHeisysg data packets and at | east one RX queue i’é’i‘@?’ﬂ”g@
recei ve control nessages. [00117] Additionally, at |east one eue my

be dedicated to 5 tenporarily store data scheduled for transm ssion to the
Host. One or320uh# tetphedicallX magpeaite shefat pr 4de thr@aigakk Kodt IneAhey BOIaky store
control nessages for exanple. [001181 The DMA registers 460 are used by the
Host to asceshpanin Figirow. dontheotxamplativtbatahalliteesiderinedated 00/ironapped intmibe has
been fully transferred to the signal rocessor,. For this epbodj nent, the

DMVA. regi st ecdalaggs #4f fll?dJéCW(Si&‘ElE‘EFéfaE is maPRsH AAGE et port éb‘_? addhe sets 461,
a RXQ flow Cc%mrgl%telrfaecglz?zﬁ(iaslrnijlz?pt%lg% E%Ga eé‘a@%%;er ag &[%theinrgggle 8¢tﬁ%se§ﬁf s 463.

The control processor i Z¢€ regirsters at  boot up.

[00119] As Sluepmod. Ny driabbthé eRamBlaebl1®be hhieIRRE: RGROLMR0I310/39550 §¢ Sets
461, uniquely corresponds to one of the RX queues 480 of Figure 4 and may

be associ at edappd fo thiosoportdiler squaritt dedialtjoand Wh@rritle sidedeing beeibasedhannel i s
identified 15 by the npdifier " x"). In particular, each RXQ managenent

regi st er setand 81 paghket-side andcontielgnterfacse beingyelirbasdnortsist at us ( HPRQSTAT Xx)
regi ster 500, a host processor request data (HPRQDATA x) register 505 and
a host processor requ@stijtat uRe(diRtAQIUNG Figure 4,28 eSéngilary Rbodiedi2@1 |1 n one
enbodi ment, the Host polls the state of the 20 HPRQSTAT x register 500 to
det er mi ne t hwtermhkldogic omploped within the sighalRxoagsseu B30 Fxgure hisrshdwn.whstsiganl it i s
full or not full. |If the RX queue 470x is not full, represented by
HPRQSTAROx  PEISESSPrelS Oderturbicrignony 46@end mege neiablinthediostpogAdR ghat pliowgr i t t en
into the HPRQDATA x register 505. For thi odi nment., the data .packet,
narel y T our TGO 5 SeEAsPieby Sndiragsfiedip e NG IpPal oa PP TR « he

| ast four b | Nt : Wﬁgg& i regi ster
510 i s set %i/&?ﬁ%ﬂagg%llﬂ?gé?n I cat tc eorredﬁg’ %%ﬁérﬁggép%gﬁgsﬁéns erc?( If the

RX queue i s rdgithdrs 4400 HRER RieRbriMiesss (DRIANCHRIIAT450, DROL RbRierdMHD, rebéiveset , the
Host continues polling or services another session.
(RX) queues 470, transmit (TX) queues 480 and internal memory 490.

15 [00114] More specifically, interface registers 440 enable the Host to
gain ownership of the second communication path 172 and transfer information into the
internal memory 490 of the signal processor 130. These registers 440 may be configured
as input/output (1/0) memory address space of the signal procéssor 130 and are accessible

via the host port 410.

20 | [00115] The RX and TX queues 470 and 480 are specialized
hardware linked to the internal memory 490 and controlied by the DMA controller 450.
The DMA controlier 450 supports delivery of incoming frame, a collection of one or more
packets, to certain RX queues 470 and extracting outgoing packets at least one of the TX

queues 480, The RX queues 470 and TX queues 480 may be allocated in a variety of

25 ways.

[00116] For instance, in one embodiment, a substantial majority of

the RX queues 470 may be dedicated to receive packetized data while at least one

14



15 WO 03/028338 21/03/2006 PCT/US02/29800 1001211 Referring to Figure 6,
one enbodi nent of the RXQ flow control register set 462 includesl A0BgN006
processor ovanzeigizsequest status (HPCRQS) bit 515 and a hogdrpéRResaor
channel request frame (HPCRQF) bit 520. The HPCRQS bit 515 indicates a
flow control status for all channels supported by the signal processor.
Thus, 5 whenrema@ingBeROBupimay B¢ Gedicatagddeo receimecdriomessasss. alereini $eut 6ful | or

di sabl ed and._i lid. However, when the HP bit 515 is not set, the
Host may rou?lér}égﬂ‘@?%ar? H%Aeﬁt%'eﬁ&"e %ﬁ?e‘li’ék?‘%‘i‘“dtaP A PRE REQUEYFS P & nal  nenory
490. The HPGRGE D tirRathska esSet when a frame is fully transferred to a RX
queue, thereby I nterruptifng the control processor regarding the received

data for subsequent routing to the internal menmory 490. 10 [00122)
Referring to Figure 71008Ldn TxAdicagbmiiieast ailst @eug may badedigaieddiel v
corresponds nd. i.ncl ost pro transmt
ot at s ( FPxCETRATy Sort ity LRy 02 -ARRENBFSHCReR ORSinaie SRECEX

( HPXQDATA_X)quetidd @haF be tedidhe B Serfhob@dy sthre @6RR3 RleshfdsiBxhmgene count
(HPXQDCNT_x) register 535. The Host either receives an interrupt fromthe

i | wh i ti j | d, 15 wthi T ,
Sorodi oy ol 1t R oL RR DA R bt e by g s el o2
particul ar Bidw QhirbiReddRRER Ndicte %gﬂ B E&he ﬁa%“rbeer\’\‘%ﬁg'_ SferredRdling 3R When

packets are | oaded into a corresponding TX queue. He remaining bits are
used to i ndipeaesor. tHoettds @ebodimdnhehd DEiAsREikeRd 6l iti@e RXqudde (AXQUNItS) to be
read. 1001231 If that particular bit of the HPXQSTAT x regi ster 525 is set,
20 i nf orlffat imAnagenwgaiedgistar sehei6T e U QU enirelacgisttrsoudfiz ant @ XIAPX@BATMER
regi ster 530. . The information nmay be data packets, control and debug
messages f ofeESIIAfF 803 THIS copsahpreqessyr 438dnidalizes the DMA srgises 460at BPofuR-i on t o
the control processor in order to free or recycle allocated nenory.
[ 001241 Referring novi08Ud9Fi gur é&s 8hovaninExganpd, aach of tiedRIX QenenagedmeB6 i nt er nal
l ogic 600 within the control processor 440 is illustrated. The internal
| ogi ¢ 600 ofegistassets tink yrdqueprcosrasponds 19 30e pirihe R aweuss K8 of iews4gad Bey vi ce 610
that recei vgs cont messg_‘ges from.the I—E)st in accordanc

of ¢

messagi ng p %%cdqtcrcg\lgglép?aocg P PYmuRipation channels (a generic ¢ anne?is%c}ngﬁgd

15 by the modifier “_x"). In partiéﬁlar, each RXQ management register set 461 includes a
host processor request status (HPRQSTAT_x) register 500, a host processor request data
(HPRQDATA _x) register 505 and a host processor request status (HPRQDONE_x)

register 510.

[00120] In one embodiment, the Host polls the state of the

20 HPRQSTAT x register 500 to determine the flow control status of RX queue 470y,
namely whether it is full or not full. 1f the RX queue 470y is not full, represented by
HPRQSTAT_x register 500 not being set, for example, a packet is written into the
HPRQDATA_x register 505. For this embodiment, the data packet, namely four bytes (or
octets) is written at one time. After writing the last four bytes into the HPRQDATA _x

25  register 505, the HPRQDONE_x register 510 is set by the Host to indicate the end of the

- frame transfer. If the RX queue is full, represented when the HPRQSTAT_x register 500

is set, the Host continues polling or services another session.

15



control nessages provide various services based on the type of control
nmessage received. 16 WO 03/028338 21/03/2006 PCT/ US02/ 29800 The1tAm8g 2006

nmessages re@aeivee:iey the host nmessage service 610 are nornefléﬁuﬁgaggoqw to
internal hardware driver logic 620, a session manager 630 or a neEMNory

manage 640. [00125] The hardware driver |logic 620 includes a serial port
driver used to enabl @0EH]J est Rbferriig tc bipgnrert, osd ¢nshvdtianoithe RXQefiowhi ch TDM
(non-packeti zed) 5 voice sanples are transceived. The hardware driver |ogic
620 furt her-SPHEQ! fRgdsier setig3 inclydesta hagy proesssor planne) iieanpst status KBPERAS) §ibThS i s

Sessi on manafe? MsGrEs T CLTBRPBe PaE EBRRASY Pir e BetiGHs Hhalt he dat a
[1ow over et GRTHYRMBH: AR harnER b0 BROLLIR Bloced. 338 011 ar e

est abl i shed and activated rough a command/res gi'ng prdtocol
general | § basedlthe MRCRIEIS O iSkel, Wit R SQoSle Obte SRHdPoi RORisaBeS2hdNWSIART and
SESSI ON- START RSP nessages (see Figures 29-36 below). The sessions are
hatted andHowewirsheadhe HPORQEH bBESSIsONt ST OR, HBERSY) hitePRERIRIBP, a IBESS| ON
TEARDOVWN and SESSI ON TEARDOWN RSP nessages (see Figures 37 25 40 bel ow).
Peri odi cal | fUeugix "aa%f%mﬁf'@r'%maﬁ‘d“ﬁv@vdﬁg W%@%gﬂm is setyehes@d@imsn nay be

tracted using the. SESSI ERY d Fi 41 and 42
Dol ovi - 10083 ST S et B0 EOHEY G SRLS| PF=5ul SRArUTB Y ow of

i nformat i ong£&;048 dabSroRS b abden] HuBHEHER e internal nenory.
2011. NESSAG?:N'CIB PROTOE):O_ %?’C%]N RAL ER?/i %V\}’r IHS@BJ ef erring now to Figure

9, an exenplary flo of enbodi gent _of t basi ¢ operations
perforned by the si \é\ﬁﬂﬁ&gr oceSEEFT K OJIRHE A @R ?39 MR S P shown.
The contr ol 4683RAMAELQ i | ~pr r. orized
into four p116§se_sq:% %lgﬁggg?a}%?cgﬁe ‘gﬁges??‘}@%',géf‘?)'"%‘}%f Péﬁ?%ﬁéfeéﬁ %ﬁ‘%@g 710,
(3) Confi it (HPXQETASE x?r%%gteam, & st BrRedshrTRinRhR AR (I3PXQPRGRE xgoNt r ol
operations occur over fhe st interface. Since the internal fenory and
interface rregstet Blsindh hodrprosesgoratransmit done count (HPXQDCNT _x) regisier 535, The

Host either receives an interrupt from the signal processor when information is placed

15  within a TX queue or can periodically poll the TX queue, For either communication
scheme, a paniculér bit of the HPXQSTAT _x register 525, when set, indicates when

packets are loaded into a corresponding TX queue. The remaining bits are used to indicate

the size of the transmitted frame (in 32-bit units) to be read.

[00123} [f that particular bit of the HPXQSTAT _x register 525 is set,
20  information loaded in the TX queue is read through the HPXQDATA‘_x register 530. The
- information may be data packets, control and debug messages for example. The
~ HPXQDCNT_x register 535 provides information to the control processor in order to free

- or recycle allocated memory.

[00124] Referring now to Figure 8, an exemplary embodiment of
25  internal logic 600 within the control processor 440 is illustrated. The internal logic 600 of
the control processor 430 includes 2 host message service 610 that receives control -
messages from the Host in accordance with a messaging protocol described below. The

- control messages provide various services based on the type of control message received,
: ‘ ' 16 '



17 WO 03/028338 21/03/2006 PCT/ US02/ 29800 processor are nenory mapped and
vi sibl e through the host interface for this enbodinent, the Bo@l/&n8/2006
Initializatw@esgegges 700 and 710 may be carried out by diﬁgﬁﬁﬁ%laﬁﬁgssing
address space for nmenory within the signal processor. However, ﬁe
Configuration and Run-tine phases 720 and 730 occur through a nessage

| ayer abst r aEteitgpes oDoedsagys tdeeiv&Lby the hostmephmservicd @10 Setnmopnallygrodddeld vat e
phases 740 and 750 are used to establish (i.e., setup), start, stop and
terninate (iinemal hasdyargidijyey logistR0 onsgssinmmangsar ¢30 e aypemery nRwage @hase (001291
Upon power on reset, all processor cores of the signal processor are

pl aced in a RESET st af0@125) " Pobe hxiwse dfiveF dsfic' 6 A0R6xdIdes anetial port drivee 10
kernel image are |oaded into the internal menory of the signal processor
One pr ocessdised ©gneble apdiogiablishsrmmupigatiopichinng!s RESEhichi BN (nen-packetized)o boot

t he VoP subsystem gnd perfor.m P and .di agnostics, of. e sjgnal

or ocoasor M SRR R EaSRaTedn Jht NEouEt frrd IR0 g et AP B9 i gnal
processor i ngl udi . i re F€pPOrt at
B ved gl ot O cPIRRER D8, 1 nfcnAAf FEH BhcfiSp e phekettiee | PEX
nmessage i s Y@n&ewtd.and execution is stopped. O herw se, the processor core
continues to the Initialization phase 710. 2. Initialization Phase (00130)

Unon & successful BOgopiRse 700 bl bkl AL LRI A Sondefing OTTENCES.

The Initialization phase 710 involves 1ni I Zzation o ation 20

sof tware angéQiond dnd eI ihv BieR HeBmPuBRMonRAAFRRS Pbr thisielbodifiRnflost and
serial ports, (iii) the functionality of the control processor, and the

li ke. |fl0anyessibng dt€estabilitliedlaha adtivans (oqReh atcbiimand/fesidnse mbssaginhg praloclai | err or
code together with the detailed error status is placed into a prescribed
gl obal nenoesaerably dasedion aGERSION SETUR, SESHODREEBUP RER; SESSIIN_START and
initializatiaons, the nal processaqr loads information into the gl obal

menory | 06aSESNON, STARTCHRSE mebstatsdeqe diguresgo36 below) Rpg seationsars Behhase 710.

3. Configuratyon. FNA%S.I8SESSION STOP, SESSION STOP RSP,

SESSION_TEARDOWN and SESSION_TEARDOWN_RSP messages (see Figures 37-
15 40 below). Periodically, the parameters and history associated witﬁ the session may be

extracted using the SESSION_QUERY command message (see Figures 41 and 42 below).

[60127] The memory manager 640 controls the inflow and outflow

of information from the RX and TX queucs as well as the internal memory.

20 I. MESSAGING PROTOCOL

A. GENERAL OVERVIEW

[00128] Referring now to Figure 9, an exemplary flowchart of an |
embodiment of the basic operations performed by the signal processor in communication
with a Host is shown. The control operations on the signal processor are broadly

25  categorized into four phases: (1) Boot/POST phase 700, (2) Initialization phase 710, (3)
Configuration phase 720, and (4) Run-time phase 730. These control operations occur

over the Host interface. Since the internal memory and interface registers of the signal
' i7



WO 03/028338 21/03/2006 PCT/ US02/ 29800 [00131] Upon successful conpletion
of the Initialization phase 710, the Configuration phase 720 comaNg8gsodé
part, the Gandagsssati on phase 720 includes (i) device confﬂ&m%’%%(, (i)
segnent downl oad, and (iii) default service paraneter setup. For
devi ce configuration, once booted, the signal processor 5 is configured by
t he Host usipngesterdre menont myipedasisagides thrdiizh sie hesisadas fartbisembediment( a)
assign a node identjfication (referred_to herein as a "Node ID') which is
used to i defftcBspt andigitigfigatian phasescid aes 7100mgy keamtrieg @riebyivepilyacpseing used by
various application threads, apnd . (c onfiqure the serjial. ports. The
or e of "¢ RASTE SPHvs RO WABE doesithef §Bcrser Fipkfer 1% GelBiomins s hown
bel ow. 10 | 3 |- i figurat.i . .
mccording t o Ra At ey aeI08ett ifokRd s e A ERLBE DR oot
NODES) cémmeind phEssJaQSetipan®d Ad6vatd shas:e 180 gidr Botaheused @ealabNhqRessep),Wi th a
Node I D and provide information concerning the Host to the signal
processor. Bas,stwsnPitdi@inatedi. ECED dovmhesdortSuriessagas, no ot her messages
wi |l be accepted by the signal processor before this nessage is sent.
1001351 Send a deviceg.mempoyrpeq@l initialization (DEV_POOL INIT) conmand
nmessage to configure nenory pools, and a serial port setup (SERIAL. PORT
SETUP) conmmand messaggpbhe, confy i ad 0.
SERI AL- PORT- SETUP cortand! nessata "?’%J"'Q‘g"n't%?&’e@ rOdoPeord B Ekienal L | e
present. [ OpdeliorRrvwiceath SRESEN i OR “POWEMGY SelPTest (POWRS SndOn-tik@ Si gnal
processor. Each segnent is a small collection of blocks of code or data.
10013711(f t iernet onggcatd lomjedtihe theiigm@bl nemomre sfte sighdllpraressept Ol groceswat r ol
command nessages except DEV_SET NODES, DEV_POCL_INIT and 25
SERI AL- PORTEOSETF tmn talien ont dfaly RESEE statedie otdeetd bopethe ¥oB sybsy§ten aebperfpma

be executed in segnent GI ocks of

d | ded s ) fi ,
CS\QQ/ Sgt 3 t%@‘%ﬁ%ﬂe %ggrnﬁgiﬁrs %Q ?@gﬁéﬁew%%%wa‘f%{m lﬁﬁ%ﬁﬂéeﬂi&gﬁgh

logic within the signal processor including the processor cores and generating a status

report at a fixed global memory location. If the POST operation fails, an error message is
15  sent and execution is stopped. Otherwise, the processor core continues to the Initialization

phase 710.

2. Initialization Phase

{00130] Upon a successful Boot phase 700, the Initialization phase
710 commences. The Initialization phase 710 involves initialization of (i) application
20  software and/or firmware within the signal processor, (ii) the host and serial ports, (iii) the
- functionality of the control processor, and the like. If any of the initializations operations
fail, an initial fail error code together with the detailed error status is placed into a
prescribed global memory location. Otherwise, at the end of successful initializations, the
signal processor loads information into the global memory location to indicate completion

25  ofthe Initialization phase 710.

3. Configuration_Phase



19 WO 03/028338 21/03/2006 PCT/US02/29800 DVA in and out of the DSP
processing cores when needed. Each segment of the software or Irf0@ye0ics

| oaded i nt wo od/essml nenory of the signal processor by the Jéﬁ%ﬁs‘ﬂ%%{)
procedure: [001391 Host sends a segnment allocation (SEG ALL nmessage of

5 Figure 25-26 with the size (in octects) of the software (or firmvare) to
be downl oaded. . The s[0§hdll] pr obipssnrcassefhbcongictian ofithe iitidlizativinghasal 710eNOry to
accommodate the software or__ firmvare of the size specified and returns the
starting addbeSenfiguratinnphaseZcpmmengesaln part, the frorfsuration phese 32¢ wcludes(f i ci ent

menory avail abl e he _signal processor .return error code indicating
there is notdg‘éiﬁ%%oﬁﬁg%ﬁ%gys si%“e["bﬁ)lw ST "\)\;Ff?‘géseﬁ'f'?i’a‘?aﬂa"?eﬁeéé%tt'%) of
segment (s) of software or firmwvare directly to the internal nenmory of the
si gnal processor begi W8IHg at Feralevicapanfigyrationl @neeshootspabs fignadiprosed411 When

finisheds the host d S t Actjivat SEG_ACT| VATE
message 8 MSIRETSEbLHE FRsusRd ds ROl aTees o iesaties VEOFURE) 15

segnent (s) dawOade %enﬂ@&&oﬂrﬁ(‘kofgrﬁeg:zg g&gh’.' aba S‘ﬁfy%&é@’}(@ﬁ}‘éﬁ i gcgﬁgﬁgéﬁ\y@ there

are two types of paraneter ef aul a session

par anmet er  biteGignallpieceBior, B @nfifire inbrn6ryGRBK LA vaAbusABiALibPMRrdads, bt set the
default paraneters for all services to the values needed for the.

appl i cat i on(c) 2énfje0G1tha deriakpoets nThe floemdt dé€ fha bk ticppamanbhesaged sakicribed im gl obal
bl ock that _hol ds configurable paraneters of all services. The default
par anet er bFigetes 1422 shayacbelawyi tial Iy with val ues programmed in firmare,
called factory defaults. Upon creation, every session gets a copy of
paranet#s fromthis [@IG8K. THae geredraladevfce @onfiumtion ey b&pdrfiemedlef aul t
par anmet er bl ock can be changed using various control nessages descri bed
bel ow. 25 Taseordingde thedplloyring pregeduiet par amet er change lasts until it is
changed again or until the signal processor is reset.

[00134] Send a node setup (DEV_SET_NODES) command message

in order to configure the signal processor with a Node ID and provide information
concerning the Host to the signal processor. Besides PING and ECHO command
15 messages, no other messages will be accepted by the signal processor before this message

is sent.

[00135]  Send a device mcmory pool initialization
(DEV_POOL_INIT) command message to configure memory pools, and a serial port.
setup (SERIAL_PORT_SETUP) command message to configure the serial ports. The
20 SERIAL__PORT__SETUP command message is sent, even if no TDM data will be present.

{00136] Download segments of software or firmware to the signal

processor. Each segment is a small collection of blocks of code or data.

[80137] After completion, the signal processor will accept all control
command messages except DEV_SET_NODES, DEV_POOL_INIT and
25  SERIAL_PORT_SETUP, which have been executed previously.

(00138] The downloaded software or firmware may be executed in

segments or blocks of code/data that can be rapidly loaded, executed and unioaded using
' 19



20 WO 03/028338 21/03/ 2006 PCT/US02/29800 100144] The "session paraneter
bl ock" hol ds paraneters unique to that session. Wen a sessi on2|15/(§3y9@06
sessi on papgyRiPksR! ock-is created with paraneter val ues cQ ied from
defaul t paranet er block. It is also possible to change the & 03137800
parameters via certain control nessages. The effect of this change lasts as

| ong as t he BMaqs ahddut bStha OSP pRockdsiHgicbrel @fEn ALY, -EadiliepmeMaITAR soRRSreNOL
affect the default setting of the parameter. 4. Run-Tine Phase (00143]

Upon conpl etor 6rmwidre isieadgd mfto grrad] imemophalSie: stg@| protrsses by el follpriogessor i s
ready to run sessions. Al run-tinme operations will occur through a nessage
10 | ayer ab®f°884#'f'on over the host interface. The Host transmits nessages
to the signal processor and receives response nessages therefrom Fromtine
to time, the signal [PeEO¢ssor HganerdstaasgmdnatliveaondBEG] ALDOGhneGAgessENt t 0
the Host. This information will come asynchronously to the Host via
unsol i ci Ped Filug 1hs26uisl thy size ('AﬁCté%é)r?ﬁF'@ sgftware §erdirmevare) tphesdeowsloaded: DTVE Tone
det ect ed” articular sess in Figure '
Che. e dit agm PRl FIRER o fred B He mLnoByY SR EP R E e o kEE Shoes and
dat a recel Y §fhn Qe bifhe iz Yk 1R RERARS @Y Sk @&aﬁ)&?&n hiMtRHCagRa 11 20 @
us e

32-bit data nessage tes vmt brt words

i s shown whekgiohhef fkreSt inB)figiedt hiknidty avaRIS S ASsi SR ﬂ@@t@kﬂ?lrﬁﬁm&_ﬁheeﬁérght nost
(lowest) 8-bits of the 32-bit word, and the fourth byte 820 in the nessage

occupi es t heodeaddicanog the2(s (otppargh n&nh:rys of the 32-bit word. B. CONTRCL
MESSACGES Control nessages are transmtted between the Host and the signal

processgy to controlom@gﬁlgwrx@smm'bmry.%ge (SR S PoMbiwark BE ST gnal
processor w thout know edge of its specific architecture. Each control

message confamtveesditecdnd the intdif thim o oTiAS Sipnad pebceborlbeianing kothe bthitmg
enbodi nent, the control header is eight bytes (bytes 0-7) in |Iength,
al t hough ota¥dresgspatifiod. header structured may be used. Typically, each
control nessage

[00141] When finished, the host processor sends a Segment Activate

(SEG_ACTIVATE) message of Figure 27 so that the signal processor can activate the

.15  segment(s) downloaded.

[00142) For default service pafametcr setup, there are two types of
parameter blocks: a default parameter block and a session parameter block. The purpose
of this configuration operation is to set the default parameters for all services to the values

needed for the application.

20 [00143] Herein, the “defauit parameter block” i‘s a global block that
holds configurable parameters of all services. The default parameter block is loaded
- initially with values programmed in firmware, called factory defaults. Upon creation,
every session gets a copy of parameters from this block. The value of a parameter in the
default parameter block can be changed using various control messages described below.
‘25 The effect of any default parameter change lasts until it is changed again or until the signal

processor is reset.

20



further conprises a payload to transmt additional information. For this
enbodi ment, the 21 21/03/2.006 WO 03/028338 PCT/US02/29800 payl 9ad 22bn® 6

at "octet Wo @jadshe control message. However, sone control p&F @2%% sinply
i nclude a control header only (e.g., DEV_INFO command nessage). 1. (E’ontrol

Header [00147] Referring now to Figure 11, an exenplary enbodinent of a 5
control header 900 ugesidéh nmesTedisegion pamameteckbdkd hslds parameters ubiqueoonpt t he
signal processor to initiate a control task is illustrated. For the VoP
subsyst em thevssssidn. SVhered sessiande sesupp pessicmparemeder blosk dy emeriowittepprareetd | ocal
host bus. Moreover, several |ogical channels (conptraol, cket, TDM could
be mul tipl ex@ae%oglr:%ép'a dsiult ParrCEBHIpTRo =ﬁe5%955§@d°cmﬁgﬁsﬁvﬂaadresses
each node a |t | r . gnal 10
rocessor.  POUTE YlasPf ESyRL e GaR he (RS B ARG PR bRENILD o

header por tdsQan fsRativel (B4l wdedovtn) DEhls CRaE 86ks NoCET-PRhadEh A1 selihE of Be Sour ce
Node paraneter 920, a Priority paraneter 930, a Message Length paraneter

940 and a Mpssage. Type paraneter 950. The Destination Node paraneter 910
i ncludes information that uniquely identifies 15 the destination node
(e.g., signal procesgor orutishopHaey Which the control nessage is

i ntended. The Source Node paraneter 920 includes information that uniquely

dencifies the soursBee. (SufncobBilioRlr Bl SNflau 8RB0 7, eI cf

this control nmessage'is “initi 'S informa ue for

respondi ng Asof HTERNAo NRSeadRs. AAAHAThe dheafdnd @1 d¥uMBfoBERS Akssd
i ncl udes i n‘gfrgﬁ mat i on th?it 20 pr(S)vi des a %r‘ihkﬁartioty I evelll ass%néi atsésdg%e\,i th the

messagelg Faaydr hbssraqtohagen®akost inkeefapy. | THeiHogt trdnevid mesSages s s eighadd by a 2-bit
val ue, giving a conbination of four priority levels. For exanple, priority
"00" may berosswcant reckiveis rdsporse messagssithauerapr.i Erpmitiavectp timedthe signalj s

represented as the highest priority level. 1001501 The Message, Type
par anet er FEOFFRELUE Sisﬁf"é)lgﬁﬁt‘ idprmaran senblg theddost Tli"éé“f?’ﬁ@“ﬂ'b‘é’ﬂh‘é’g‘et ype.

For one ent%?%cﬂr%%dslyatoctﬁ)e%gs? lvia%sso%igggd stt%g)semgs?z}/gesp eArgi g:]:almnp?ed of'ab atu501 '
:message is “DTMF Tone detected” message on a particular session.

.15 - [00146] As shown in Figure 10, the messages are described in terms
of bytes {(or octets). Messages and data received by the signal processor over the host
. interface utilize a 32-bit data bus. The format of the message bytes within the 32-bit
words is shown where the first byte 810 in a message 800 occupies the right most (lowest}
8-bits of the 32-bit word, and the fourth byte 820 in the message occupies the left most

20  (upper) 8-bits of the 32-bit word.
B. ‘CONTROL MESSAGES

Contro! messages are transmitted between thé Host and the signal processor to
control, configure, monitor and communicate with the signal processor without knowledge
ofits speciﬁ.c architecture. Each control message comprises a control header as described

25  below. For this embodiment, the control header is eight bytes (bytes 0-7) in length,
although other control header structured may be used. Typically, each control message
further comprises a payload to transmit additional information. For this cmbodimen.t, the

21



22 21/ 03/ 2006 WO 03/028338 PCT/ US02/ 29800 [ 001511 The Message Length
parameter 940 includes information that indicates the entire IQr]g/t@;gﬁQdm@
control ne Zﬂjﬂ%sbyt es, not including the control header 900. As shown,
the length'is 75¥8| “hit val ue, gi ving a nmaxi num nmessage sik£g7H02/295047
bytes. O course, other bit Iengths may be used other than those described
herein for i d 00 further
conpri ses apg)glr)létdr%?ﬁ%g{a }élt?'t %%ﬁgﬁwlk’%&?ﬁgﬁl %‘gegfgg g%ﬁ({nrtﬁgfﬂ%g&r%?h

paranet er 9gfhplpintlatieh ehtPekea@ioaly (880 DEY UL codhfiRéSszeP90 and perhaps
an optional Sequence Nunber paraneter 960 The Sequence Nunber paraneter

960 is supplied by the oricg)in{@t@ga ]é’rf the control nessage 900 as a neans 10

for message synchroni Zati om. stination node would sinply copy and
return the sequence nWEr back.in its response. 1001531 The.  Conty ol
Length paraneter 970 [P lides RAFBIEECMINFIEHS | dnfaemaleasembodimeahefih in

bytes as g;g@?:&ﬂhéﬁh&@ﬁ'ﬁ?ﬁgﬂﬁ“ﬁ%ﬁ:‘ﬁ%ﬁn?% r%l%ﬂrtu{: %onoi(r)l%'}Ce&%f@ro%@?&xﬁgig%lUdi ng the

cont rol I's enabl es nu e control  pa ac ssoci at ed

W th an 15 gReEsddrte Mitidi®a Bstdol RASE Qlustled. FoRthe VP Bb&RRET QveldBdaRpe. For
this purpose, the control nessage 900 may require additional (nultiple)

control heapetespos toubdBe inerannecteldIo aVotaldEtbaEt Blofeo 9 Dsevard Dlpgid @hannells or

990), each associated with control packets for a particular operation. A
control | en@oriradfpagkatol D) tadd b multiplekesta singlet bus) Theswwngbbeadtnt®0no payl oad.
1001541 The Catal og paranmeter, 980 i ncludes information that 20, indicates a
particul ar @]’%@@greﬁﬁée fefeprdfeaeliplexesplicotrel) flows de ang fomp Hesigiloned i nt o

sever al 1d og‘Lrg‘Taels%y rel at ed nmessage catal ogs. For instance, a "Device Control
cat al og i'ncludes functions that are used to initialize, configure and
control run-time of the signal processor. The "Session Control catal og"

i ncl udes functions t 2M48) e udiddcinghe eqnyrp! heager Y80 eorapries d Bessagilis2€Essi ons

o5, oL 2 AR RSB el U5 ol BB Y * e
axacut | ve AEE B e B e S B B KB 1 e s
partition t930. TRODERInatiRSSGBGarakidted 910 includes information that uniquely identifies
15  the destination node {e.g., signal processor or Host) for which the contro! message is
intended. The Source Node parameter 920 includes information that uniguely identifies
the source node (e.g., Host or signal processor) from which this control message is

initiated. This information may be of value for responding to a command message.

[60149] The Priority parameter 930 includes information that
20  provides a priority level associated with the message. For this embodiment, the priority
~level is represented by a 2-bit value, giving a combination of four priority levels. For
‘example, priority “00” may be associated with the lowest priority level and “11” is

represented as the highest priority level.

[00150] The Message Type parameter 950 includes information that
25  identifies the message type. For one embodiment, a2 control message type may be defined

by “0] ”.

22



23 WD 03/028338 21/03/2006 PCT/ US02/29800 a flexible framework, where
functionality can be easily noved around or ported to higher |evelp3/2006

] 00155] Theyde@psiar aneter 990 includes information that indicates 1the
particul ar type of operation within the given catal og. 2. ngglgﬂgz%g?al 0gs

[ 00156] Referring now to Figure 12, an exenplary listing of different

types of message cat alOOﬁ[]SUpP%éﬁﬁssbgé LerBthPaMRRter MIOREEERNnfoatiBOWN. The

nessage catalogs 1 000 classify control nessages' according to sel ected

functional giairgicags theEhtre ldngthad tlefconted segmgc mttalesget malpdinp dlewdstrolbut ar e

not limted or restricted to device control 10 1010, session control 1020,

t el ephony s®Fadec@0. Yipshowssdhedlengglpisgn d &dit valap givinge maripupggessaggs@ge o©hnd modem
de a

i 10 1h I f th I i ncl
cont rol - headd? Pigs DS alECIE) P Bt GLI TR (o PSP ey | hed

bel ow i ng segki ﬁnf%gaﬁi)?gsc 2a. Device Control Catalog 15 [00.157] Referring
now to Figure {3, Isting of exenplary nessages associated with a Device

cont i neseages el AB o debR@nir R PULERAT SOptes P Breding
run-tine opgk {hg{‘ﬁicBHes%%n?rbﬂ%ﬂéth%%ﬁ@%%?9’1;0 a&ﬁlo%%tgﬁllnﬁ er 98 3 &8¢ I's

identified by the contents o ar aneter an I'ncom ng

control nesgagaeeiHo[40 p&BipsBa betidnaNGqhéncE NaMber phthmet 96X ETHY R¥enp@y | 0oad of
a node setup (DEV_SET NODE) command nessage 1100 is illustrated. A
DEV__SET NOSmberqrarmaettr 98¢ sagmplitd B he ioriginatet afehodonirblonessape 900 atemders ( see
Figure 11) and payload, is sent by the Host to the signal processor in
order t& (i forewsabs syonhranizations Thedrstingige nedo wanld simplyciopy andipymgthegynal
processor in the control nessages and (ii) identify which Host is to 25
receive aut%?ﬁb‘??ﬁﬁgu'ﬁ'é?g’éﬁ‘ég‘tﬂ PA"hi s signal processor. The DEV- SET NODE

command nessage 1100 may be sent to the signal processor imediately after
power - on 24 [00153] The Contro! Length parameter 970 includes information that
indicates the length in bytes associated with the particular control operation {not including
the control header). This enables multiple control packets (each associated with an
15  operation} to be transferred in a single control message. For this purpose, the contro}
message 900 may require additional (multiple) control header portions '(e.g., its own

parameters 960, 970, 980 and/or 990), each associated with control packets for a particular

operation. A control length of zero is legitimate for control messages with no payload.

[00154]) The Catalog parameter 980 includes information that
20  indicates a particular class of the control message. These classes are partitioned into
several logically related message catalogs. Fbr instance, a “Device Contro! catalog”
includes functions that are used to initialize, configure and control run-time of the signal
processor. The “Session Control catalog” includes functions that are used to setup,
manage and tear down sesstons as well as resource management for the sessions. Also,
25  there exist various Services catalogs (e.g., Telephony, Voice, Fax, Modem) that manage
algorithms, their parameter blocks and algorithm resources. While one executive task

handling all these catalogs, the logical association helps partition the control messages into

.23



21/ 03/ 2006 WO 03/ 028338 PCT/ US02/ 29800 initialization is conpl ete because
t he signal processor does not accept other nessages, except Pl NG /Aang/BECHS
t est nmessagangzogissl t he Node | D has been configured. [00151%,[{1%, 129800
particul ar, the payload of the DEV_SET NODE conmand nessage i 6 i ncl udes
a Signal Processor Node ID 1101 which may be used as 5 the destination node
in control rdkshipdramemtorkf, mdiretftvetibiodity dao bt hasily mpved arpurciae pened. to higher
Al ternatively, the Signal Processor Node ID 1101 may be used as the source
node in al | ®¥¥Fksponse nessages sent by the signal processor. The payl oad of
the DEV_SET NODE command nessage 1100 further includes a Host Node ID 1102
that is used as the d@8tS5hat i ofihmnGatle parantclee 99Dintiudds iffeaskaion dfat mHicates
aut ononous nessages sent by the signal 10 processor. [00160] Referring now
to Fi gure 18t p3RicelRelrps af gperstion wilin gfe givencaalognse 1105 to the DEV_SET NODE
command nessage 1100 of Figure 14 is illustrated. The response, referred
to as th2 DEV_SET NODE RSPMayegsf&eelogd 05, contain values that indicate
conpl etion of the DEV_SET NODE command nessage 1100. 15 A Status paraneter
1106 nmay be | oaded wi odﬂssEf or NRéfeRig hbm ko Fidble Q8! fexSHFIBRARIIKY of GAERAET | ON
status of the DEV_SE command nessage 1100. For exanple, the Status
par anet er 1P afmessage batalegssuppoedé be theisizasl psdcatsosischbglen. VBHeuses§ageg.., XO00H) .
Q her code values may be used to indicate a particular error. [00161]
Ref erri ng negiens 180Qelasily gontephmessagesenoydipgiplselgeledfunetionieroepipesndbe 1110 to
a device information request O conmand, nessage,is illustrated. The
DEV | NFO coReErtd Mfs¥ss H?%&agﬁvaﬁ%éfwaﬁ@m PG RAEHOTRECLEREo ¢ o 1 he
si gnal oc i r i: i ) .1 he signal
or ocesshy - PR PRER 1058 LRIRR LB A0IE IR0 PARLII0 M tehitely ey
wi th appr oxjgsatl YnodtRae& e BIBNThEESrol NEssh RS BPMER ﬁ&sa%@@at%ihﬁﬁ@ command
nessage, referred to as a 25 "DEV_I NFO RSP" nessage 1110, is returned for
every DEV_ZIiNfe@troldrudun (deswibed gitove ) andmn paplead-i0RHe. paiosdsRddsddiiad BABwitessage
1110 includes device information pertaining to the version of signal
processor Bgdtions 2héf.version of internal logic 1112, and a size of the
internal nmenory 1113.

2a. Device Control Catalog

15 [06157] Referring now to Figure 13, a listing of exemplary messages
associated with a Device Control catalog 1010 is illustrated. The Device Control catalog
1010 may contain messages related to device initialization, configuration and run-time
operations of the signal processor. The type of messages is identified by the contents of

the Code parameter within an incoming control message.

20 _ [00158] Referring to Figure 14, an exemplary payload of a node
setup (DEV_SET_NODE) command message 1100 is illustrated. A DEV_SET NODE
command message 1100, inclusive of its control header (see Figure 11} and payload, is
sent by the Host to the signal processor in orﬂer to (i} establish at least one Node 1D to
identify this signal processor in the control messages and (ii) identify which Host is to

25  receive autonomous messages from this signal processor. The DEV_SET_NODE

command message 1100 may be sent to the signal processor immediately afier power-on

24



25 WD 03/028338 5 21/03/2006 PCT/US02/29800 [00162] Referring now to
Figure 17, an exenplary payload of a device nenory pool initialdizag83¢2006

(DEV_POC]._%;% %ggmand nmessage 1115 is illustrated. Provided by the Host
to the sig f ssor, the DEV_POOL_INIT command nessage PQT/US2E8MPi gur es

the nmenory pools. [00163] As shown, the payload of the DEV-POOL-INT
command nes . I i I i J ar anet er
100 (1) apaipids EORREE pERut the frBPhb Rk oo TouRamt b AR O T

dynam ¢ menekeepbPINGEAndBUHO G Adsk4p8s, uRMINARERIDhAd Seen EhighRIG @l buffer
configuration paraneter 1116 includes information that indicates the size

(in bytes) and the ntﬂg@g@gﬂ‘ OSﬁ]I’ 'aﬂlcupjp,rtﬂe 3%¥{0%§5q§}ﬁé‘?gpesﬁl éed. The host

10-, port buffer configur n par aneter crudes imrtormation that

i ndi cat es t BemMdPmédsize Y6 RELIRNEfHaNDRE:sed: N¥as ID PAYItwined 8y be@RBRy used
in connection with RX and TX data queues. The dynam c nenory buffer

confi gurat i the dsstinatiest wade IrlcbBtrolmadssrge serit fibmrthatiosoro the $ighal prodessat es t he si ze
(in bytes) and nunber of dynam c mam)hé buffers to be allocated (these
buf fers ar eAlis@atively theedanabProgrsspamiode Had )l maybeuomipg e smuceredeigatio Fi gure

message of PGIVREFeR ot Pyl agroormer rae gpfen of iRy FT OURE 2"”"‘:”"
cvery DEV. PO T eRmnye el st SR, BY OB oo BEDCSST0), PO

INI'T RSP negsagiod hddd ih fel cdftes) headet staliauRAbASRIRIssaldZebnt bW8e Shadius 20
paraneter 1121 includes information that indicates successful conpletion of

the DEM PQ@bedsddrT conmand nessage 1115 1001651 Referring now to Figure 19,
an exenpl ary payload of a device report configuration (DEV_REPORT CONFI G

conmand message 1125(4p360js hOYWRefé?Fiﬁ’%/ﬁ(ﬂ@Q)_ HYurt b8 ah'efémplér??aﬁ@é‘dﬁpm CONFI G
command nessage 1125 25 configures the signal processor to periodically
send DEV_HEAépbREATOArctho DEV_SET NODE command message 1100 of Figure 14 is
illustrated. The response, referred to as the DEV_SET_NODE_RSP message 1105,
contain values that indicate completion of the DEV_SET NODE command message 1100.
15 A Status parameter 1106 may be loaded with information that indicates successful
completion status of the DEV_SET_NODE command message 1100. For example, the

Status parameter 1104 may include a predetermined status code value (e.g., x00H). Other

code values may be used to indicate a particular error.

[00161] Referring now to Figure 16, an exemplary payload of a

20  response 1110 to a device information request (DEV_INFO) command message is
illustrated. The DEV_INFO command message (not shown) is transmitted from the Host
to the signal processor in order to request information pertaining to the signal processor.
The DEV_INFO command message only includes a control header with approximately
loaded parameters. The response to the DEV_INFO command message, referred toas a

25 “DEV_INFO_RSP” message 1110, is returned for every DEV_INFO command message
from the Host. The DEV_INFO_RSP message 1110 includes device information
perta-ining to the version of signal processor [ 111, the version of internal logic 1112, and a

size of the internal memory 1113,
: ' ' 25



DEV_STATI STI CS nessages as described in Figures 21 and 22. Normally sent
after the signal processor has finished its boot sequence, theBEA) REBGRTG

CONFI G conwgedghoplgsage 1125 conprises a device heartbeat f ency
paraneter 1126. This parameter is 26 WD 03/028338 21/03/20 S02/29800
PCT/ US02/ 29800 set to a value representative of the approximate periodicity
for the signal proced8016a] traRsferringtioe tDEuHEARIGRATpROFERREd BEsSage. The
DEV_REPORT CONFI G conmand nessage 1125 further conprises a device
statistics @PES memorypentiweylizatioredfdhPPQba TR cemmantigessagsildhS iss set to a

ey Srarh SRR o g BBA L S bty e P PRl ™ "

DEV_HEARTBEAE@Rd({ 195 cb¥fibu nd messages may be configured in
10 mlli secongl Eéjrrs" icnt er\%-agiﬁig,'ﬁ{%ﬁggg%?e. t 001661 Referring to Figure 20,

| oad to th CONF| d
meseage 1 Ei gure. 10 PUSEhoun: ATHE ol ERae ol fH LA A e s o
DEV_REPORT (ONE ' . 31. Th
SLaTus. par et oF 13 Rt ol R A SRR At 1 PR ok - The

conpl eti on biffdr benfigMtionEsHdte 0N fad CRINTBREAMEHEAGS bhfid@nAfuckidure 19.
1001671 Referring now to Figure 21, an exenplary payload of a device

heart beat (BFEameEARTBERE)seridtwiffgecobfigurgtidnpasinewn 1 1 IBheclides DEVmMMEARITBEAT
nmessage 1135 js a periodjc nessage sent by the signal processor if the
DEV_HEARTBERFCHELtEAC(" Pey apd ths ngmpesief sesiebparthufirs t be plocaied: REHgRr CONFI G

conmman 125 of. Fiqure 19. The BEAT nessage 1135 incluydes a
nonr tbell niprLBen e Sagior e T e b o el S miers theize O

enbodi nent . I _ ' . . yl oad of
a device J?ﬁ%?%@?@@ﬁ%ﬁgﬁﬁgfﬁ¥ﬁgﬁ¥§§$ﬁ%E%%g@9%%%%8ﬁ52ﬁ§§gaﬁ§f¥ﬁ%% '
DEV_STATI ST|uelesnEhsadgamic méfolySuffe@hiifihionFadtidter TEESAA8dSSNbmPAioh e
signal processor if enabled via DEV REPORT CONFI G command 1125 of Figure

19. Thi s nebaankcaten deustreindtytes) atdi nusbeof dyieenis mgmaty frffeeaedonlivcaciudi ng one

or nore of the follow ng: )
(these buffers are used for session dynamic data).

15 [00164] Referring to Figure 18, an exemplary payload of a response
1120 to the DEV_POOL_INIT command message of Figure 17 is illustrated. The
response, referred to as a DEV_POOL_INIT_RSP message 1120, is provided by the signal
processor for every DEV_POOL_INIT command message 1115 sent from the Host. The
DEV_POOL_INIT_RSP message 1120 includes a Status parameter 1121. The Status

20 parameter 1121 includes information that indicates successful completion of the

DEV_POOL_INIT command message 1115.

[00165] Referring now to Figure 19, an exemplary payload of a
device report configuration (DEV_REPORT CONFIG) command message 1125 is
shown, Provided by the Host, the DEV_REPORT_CONFIG command message 1125

25  configures the signal processor to periodically send DEV_HEARTBEAT and/or
DEV_S'I'ATISTICS messages as described in Figures 21 and 22. Nofmally sent after the
signal processor has finished its boot sequence, the DEV_REPORT_CONFIG command

message 1125 comprises a device heartbeat frequency parameter 1126, This parameter is
_ 2% o



25 [00169] paranmeter 1141 - the total nunber of sessions serviced during
power -on of the signal processor; {00170] paranmeter 1142 - the puh@s/2006
sessi ons C‘&ng@gﬁ active; 27 WD 03/028338 21/03/ 2006 PCT/ USQ2/ 29800
[001711 pa 8143 - the amount of |oading experienced®byUa%2*5%8sp
processor cores of the signal processor due to processing requirenents of

al | active ge&sd AR refrEAtdive JTMHeHFBlRImale pkAddicit! RAEthe @lgadl pfocees of set up
failures 5 experienced during power-on of the signal processor; [001731

par anet er lttssmit tiieREY G BARTREAT corofast messageaTheDEY _RERPRT CONEISG duri ng
power -on of the signal processor; 100174] paranmeters 1146 and 1 147 - TDM
overfl ows beamieand message i fugher sarmprispendayice staHes FRBSTOHISTINR! have been

| aced on a_serial port re.an 10 ol d event has c | et ed ocessi ng;
TOM ander | BTG TElRE | T BER et e uE Ve sen SRR G rRE Fhe oot
ort hass begep: g j ol | i | ] et in

Par anot o TG o B B T B e Pk pt 2 cvent s
exper i encedyiymatisgethé BEVO HERARIBERAT dnd/dei DENGS PAVESTION comibargiumessges ma0 1761
parameter 1149 - nunber of jobs (frane processing events) [001771

par anet er s BJcobligured iot!8Imijlistrond SmP) intewvdlsdar ¢xampfower - on for each of the
processor cores. [001781 Referring to Figure 23, an exenplary payload of a
serial port setup ([BREL- PORESSHETAIGFieN IR atlexeamiarg paylchB oI b espinoeun.

Transmitted fromthe 20 Host to the signal processor, the SERI AL_PORT
SETUP conmancherfefé RFPORL S ARG cgowrasd megpgecef Figurs B isploavn. Theirespeseance,
P voith sasrie tereinascopoRel e BTG RS mersaa HD. K OB dor ¢ o
cont au %% . Ak’ Rus AP TP Bl il e
external haL,aaLGEs of the DEV_ REPORT_CONFIG command message 1125 of Figure 19.
[00167] Referring now to. Figure 21, an exemplary payload of a
device heartbeat (DEV_HEARTBEAT) message 1135 is shown. The
15 DEV_HEARTBEAT message 1135 is a periodic message sent by the signal processor if
‘the DEV_HEARTBEAT frequency is set to a non-zero value in the
DEV_REPORT_CONFIG command 1125 of Figure 19. The DEV_HEARTBEAT

message 1135 includes a heartbeat number 1136, which is a monotonic count value for
this embodiment.
20 [00168] Referring now to Figure 22, an exemplary payload of a
device statistics (DEV_STAT]ST[CS) message 1140 is shown. The DEV_STATISTICS
- message 1140 is a periodic status message sent by the signal processor if enabled via
DEV_REPORT_CONFIG command 1125 of Figure 19. This message includes staﬁstics
on the signal processor including one or more of the following:
25 {00169] parameter 1141 - the total number of sessions serviced
during power-on of the signal processor;
[00170] parameter 1142 - the number of sessions currently active;

- 27



25 conponents. 28 WD 031028338 21/03/2006 PCT/ US02/29800 [00179] As shown,
the SERI AL- PORT SETUP command nessage 1155 conprises a Port panaf®8¢ro0e6
1156, a Reoedumoishy) Control field 1157, a RX Channel Contlgoll. field 1158,
a RX Clock Control field 1159, a RX Frame Sync control fi el {4%B/298p0 |
Transmt (TX) Control field 116 1, a TX channel control field 1162, a TX
clock field 1163, 5 ajlld]TX FpaametSyria3 ¢ drtamuntdf @ading toskriesed 6§ all he
functionality supported by paraneters of the RX-based field 1157-1160 is
general ly e(ﬂi/ﬁp\PéPcéﬁﬁor fget Hdher signet rreseasor dye oppyressingdedujrempnds affatitastive of t he
TX- based fi ?e':s 8,4:161-1164, the operations of the RX-based paraneters are
only discusséed 1l detail. These paraneters represent the programuability of
the signal processor serial port interface hardware to connect to a
variety of external d8Mddhent spararpeterold 4860the totalpambeaafisetnp failhes Por t
paranmeteg 1 i ncl.udes a seri or nunber (SPNUM that identifies the
particulgar %’8’%&#\%%‘8@?“ é’iwﬁﬁo%%@L%%g"%PWE‘?s?rhe signal processor features

four serial ports for _this enbodinment, the serial port nunber ranges from
0-3. [00181] The Rx dBMBbI firaFrametasi4] sthgsesel mumberadstartBiluresg t he 15

Recei ve func)g ieqnnaLéég{. of the s?r' al, r%ﬁrt interface of the signal processor.
For instanc&FtHE MEPRYFGI™ G4t YR BFPCYSHRY) udes a Frane Sync Source (FSS) .

paranmeter 1165, a Frame Sync Polarity (FSP) paraneter 1166, a Data C ock
source (DCS) paranet é00174l67, zpapmeters O46@kd Pbi7ar TRM o OOCBYs peingiiet er 1168, a
1169, a Data Element Size (DES) paraneter

Data Bit Del%g%f%"%ararreter p _
1170, a Dat¥"He EUIS SIge PYRErYN) fhat bavebesn placed on & sl parkbaiorsgnc Dr i ve
FSD i ter 1173. [00182] Th
£S5 par ot Eteptibt oRPhlicd ofd Bl oo B G IR aSbber o Rigmsif8tnes o a
suppl i ed FrosiRr-Sy)Ratitie sealPort WeEEkeR Feabi 9AFHGmit 5O ndl A5 Qg\%’ilali;]lé; the Frame

Sync is supplied by the external source, as represente y t FSS

paranmeter being a |ggical val , .the Fra Sync, i s i,gnored.
However, if the Fr an@ﬁg‘ﬁc isp%s{%bn%{elréoﬁsig’agﬁoﬁﬁvﬁq‘ﬁtbé%ﬁ%ﬁw E¥ as |
represent e@nﬁ]ﬁicﬁ@@d@%rﬁd’@@@ﬂicn@&i%s@ri!ﬁlqgihﬁﬁlpo?f%lnl'fr?g [R)tne; ny the Frame Sync

is applied.
[00176] parameter 1149 - number of jobs (frame processing events)

15  queued;

[00177] parameters 1150 - tota! jobs completed during power-on for

each of the processor cores.

[00178] Referring to Figure 23, an exemplary payload of a serial port
‘setup (SERIAL_PORT_SETUP) command message 1155 is shown. Transmitted from the
20  Hostto the signal processor, the SERIAL_PORT_SETUP command message 1155
configures a given serial port. For instance, the (TDM) serial ports on the signal processor
may receive uncompressed PCM voice samples in accordance with G.71] standards.
Thus, in order to configure the serial ports, various controls aﬁd modes for clock, frame
sync, channels, etc. are needed to work properly with a wide variety of external hardware

25 components.
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29 WD 03/028338 21/03/2006 PCT/ US02/29800 [00183] The FSP paraneter 1166
i ndi cates whether the synchronization is applied to a rising egqe/®3/2006
falling.e signal. As shown, FSP paraneter 1 166 is cleared ("0")
i f synchr g’glszog{o?%%ei s coordinated on the rising edge and %@E"U%m 2”§9{’if
synchroni zation is coordinated on the falling edge. 5 [00184] The DCS

paranmeter 1167 indi cgfogpojwhet REMh@ln, I SHRIAL PORT SHTRIPdmntkat tesdagek source
shoul d be used (external - logic "0") or igndored (internal - logic 4sl")

[ 00185] Thel IBSRoppisasePat padkditder Ind6, et cesiveuRX HamtroHeld | I6@ka R¥&Tharialy i s
based on the risi ng edge (logic Oi or falling edge (logic Il% @I t he
signal . 10 Courpbfgld This askeraiet field 8559 aRXreee syicserad!ifsld A%

hect oy DB conf R0 e MR ARl B R AR R PP e
enbodi ment ,anggg%(pﬁam bt dofofielt 184.° SinkPlnk hunkAblifiy shiforblby pRaAERIer 1169

(00187] The ar anmet er I ncludes information that specifies 15 how

wi de each dsfttiee FEX @8R feidn 151¢160ME génier@y ThlAléra tethe Qunclighalirsoppoetd bynber  of
bits. Aframe is conposed of nultiple data el ements between Frame Sync
si gnal s. Fauardntaraofths T¥-bastdtfiglde || éple ht64othe gpemtipng ofthe R¥vhased paramgl¢™® r ane i s

configured to be eight (8) bits and ma be represented by a S. par amet er
val ue of " 0cpre oy disgiisssd "&%@Pﬁgﬁiﬁ F?i‘fﬁ“EFﬁgF ?Pﬁé‘gﬂﬁef@ﬂﬁ’?mabﬁtﬁgfggé}%%ts are

used as represented. t.he J ogical val ue N LoaliifieER
par aneter - PIRoh s atRec MG Haar P siieaiid ol ARHERbonfIRCRE,
shoul d be bit reversed before being provided to the DVA contraol of the

he DI
si gnal 18rocessor. W BA180specin pasticylardhe Pore pasgipeter kiRg mpltdegaiey e°¢r5tr 1171,
wh | d t. that the bi t dat | : | d t
be. 1 ever sedmRISEIEMD T itebes e niblar P R Soshhe S0P, SpEEBE RN P 20
the bit PallkloPRAUI iBP serbPodRGIAR dmbblineht, Ik 3Rbdre Adhber cdng@ cal val ues

of "I or may represent t
from 0-3.

[00181] The RX Control field 1157 is used for controlling the
15  Receive functionality of the serial bon interface of the signal processor. For instance, the
RX Control field 1157 includes a Frame Sync Source (FSS) parameter 11635, a Frame
Sync Polarity (FSP) parameter 1166, a Data Clock source (DCS) parameter 1167, a Data
Clock Polarity (DCP) parameter 1168, a Data Bit Delay (DBD) parameter 1169, a Data
Element Size (DES) parameter 1170, a Data Element Reversal (DER) parameter 1171, 2
20  Frame Sync Drive (FSD) parameter 1172 and a Clock Drive (CKD) parameter | 173.

{00182] The ESS parameter 1165 includes information that is used to
indicate whether a supplied Frame Sync is to be used or ignored. For instance, if the
Frame Sync is supplied by the external source, as represented by the FSS parameter bcing‘
‘a logical value of “0”, the Frame Sync is ignored. However, if the Frame Sync is supplied

25 by an internal source, as represented by FSS parameter being a logical value of 0", the

Frame Sync is applied.
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pattern for data el enent should not or should be reversed, respectively. 30
WO 03/ 028338 21/03/2006 PCT/US02/29800 1001891 The FSD paranet en /1332006
i ncl udes i ¥fPfPLisepn that specifies whether or not an internpal Frame Sync
is to be used to drive an external |ogic device. For exanpi@/US42PG8 cal
value of "0" indicates that the internal Frame Sync is not used to drive
the external |ogic dge0183} whi | Ehd KSP msdmevealiues aflictes winghee 8ees t hat t he
internal Frame Sync. 5 is used to drive the external |ogic device. [00190]
The CKD par axnshiepizationds appitdigagisingfedesren falbing edgatof the sigoilf ideshevin, FBR er nal

cl ock source is to .used to drive the external |ogic devjce. For

exanmpl e, a PWE‘&W”@&H@“H’?'{%} ?i TP EtRtieh s cogriisatedpr s s g et our ce i s

not used tO?fg?j‘fﬁ“)}“@@m%‘f%’;’gfé&iﬁ%& slexd &ﬁin?@ﬂéee a |logical value of"I"

i ndi cates t e’interna C source | ed to drive the external

| ogi c deyvice. 10019171 The RXx a Control field 1158 provides serial
por t Rxeé/channel setiqoﬂg‘z]. Fofﬂﬁgg pramgierl IR% indfeaies whetberAnigenliof| ¢ 1158

i ncl udes a Yy _t(lg@sg ANES:Shy : hfl:es the
starting ti%%E%Io@taog%ﬁgﬁheeﬁ%aﬁubﬁber )ﬂﬁtgﬁéﬁgﬁ %?e%%é'z%ﬂ%l@?kl%t?h 8 iléé{gt his
recei ve por4j”ghoul d begin receiving elenents. 15 Valid nunbers are 0, 4, 8,

12,... 1020. The Rx Channel Control field 1158 further. includes a Receive
Ch | Co MAX- 176 i I i fyi h nb
annel Count (WX RDlsd 7S RRDCORL AN, oY Bl SRAGHINdGodDS  Dumber

of time-slots or ch to capture s ocation. [001921 The

RX O ock Cosdriy isbh&l @n e Rirpleayd @5 botalliRPEd icOll Ot 1R&idnbNgs. The RX
Cl ock Control rﬁgl d 1] n59 i #gl u%e(sj@gzccl ?)ck dli gi agé’r%FB \/)Ga pztstr arfégt er 20 1180,

a Sourc@ mode (SM p@bi’ﬁt er #%g?BaI%Bacnlm(%&lér ﬂ%ﬁlrcutdgﬁ iélé‘cc'){:n}igtgoﬁ(r:tﬁ ter 1182, a

clock ‘enable (EN) paraneter an‘rnterna _ SNC) _
paranet er li@dfies hoRGfiichibRAklay shdulfbdAdePRIREERAE SH3B chitfrle Wekerrst gif g7 Mat i on

that specifies the clock ratio with respect to the systemclock. The SM
par anet er 1i8flrsi daed eldgent hminodriink ifdmet Naghis exdedinfche serb bits ®aUbodls &k t he
internal clock; nanely, whether the internal clock is based on an 25
ext ernal clvelikvabyes fordyBP errewkior k!69[ 001931 Additionally, the SP paraneter
1182 .incl udes information

[00187] The DES parameter 1170 includes information that specifies

15 how wide each data element in the incoming TDM frame is, in terms of number of bits. A
frame is composed of multiple data elements between Frame Sync signals. For instance, a
data element of a G.711 O-law or A-law frame is configured to be eight (8) bits and may
be represented by a DES parameter value of “00”. If pulse code modulation is used, 16-bit

data elements are used as represented by the logical value 017,

20 [00188] The DER parameter 1171 includes information that specifies
| if the data element should be bit reversed before being provided to the DMA controller of
the signal processor. With respect to a receive port, the DER parameter 1171, when

cleared may represent that the bit pattern for data element should not be reversed.
| However, the DER parameter 1171, when set may represent that the bit pattern should be
25 reversed. For a transmit port, logical values of “1” or "0" may represent that the bit

pattcm for data element should not or should be reversed, respectively.
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that determ nes whether the clock divider will divide the clock on the
positive or negative 31 WD 03/028338 21/03/2006 PCT/ US02/ 29800 2d¢/gE3 Hf 0t

i nternal choddsnisssg., "0" = positive edge, "I" .= negative %Q%M%E@ EN
paraneter 1183, when set, enables internal clock generation. e
parameter 1184 includes information that synchronizes the internal clock
to an external frane [89488] ( SNChe'FSD'parapretdrd 173 ineludesrinfornptiosti@sperifies 5
1001941 The ‘FS Control field 1160 provides Serial Po Rx, .Fr Sync
Settings f o hrErdr Fotansfisrel ISy SHE WP AE Fo © R R HISBSIo F d 1160
| nol udes a LA RRATAEFER AREATEhRin AR ol Rl SPECH hbed QA1 ¢ Ae

period in ter er of bits at the current cl rate. The Rx FS

Control fi elidetdfil fbgfz‘d@ﬂée Whi! 18EeS vaue geNeicates fat M indrRDFrpRrgaet er 1186
and a frame sync enable (EN) parameter 1187. The 10 GO paraneter 1186, when

set, enabl es usetttedriad thk estemaldygicdgamer at or and over-rides external frane
syncs. The EN paraneter 1187 includes information for enabling Franme Sync

generation. [00195] Ref190f i Ng THR\CKID pdrhdéte€l 124 inchiicEmBspbadnthgay| oad of a
response 1200 to the SERI AL- PORT- SETUP command nmessage 1155 of Figure 23 is
15 i | | ust r aspecifiesTifi tntaresd plak squraeef ©rbe @skdtto dawe th extShkl iddic BRSIRE. S&ITUP_RSP
message 1200, includes a Status paraneter 1201 and a Port field 1202. The
St at us par aH@mgle. a pgical yafus|of qE'Indieatesithan thedrempkglogkraireaisast yietafbiveor not

t h ti f the SER AL P ETUP copmmmnd 1155 b
Sucoobar ul ¢ BeAAREe Toie WAl S sl BuR ol L TA~ReT Dot B8 TS 8 Fode val e
(0.9 1001 gl VAP OAOiR orhPREdeAS, L he 20 Status paraneter 1201

Q herwi se, another code values nay-"be used to indicate a particular error.
1001501 The oL LR ISR AL BT e BB S0,
Commnd 25 ‘RemeEgenyy SERATRNAL I R3S corith Rl TH Bl R
Referring tehakhedd8tag (RES) pltafi& M st Padili&are Qhrtiag GRGXRAbr channel
number in multiples of 4, from which this receive port should begin receiving elements.
15  Valid numbers are 0, 4, 8, 12, ... 1020. The Rx Channel Control field 1158 further.
| includes a Receive Channel Count (MAX-RCC) 1176 that contains a value specifying the

number of time-slots or channels to capture starting at RCS location.

f00192] The RX Clock Control field 1159 provides serial port RX
clock settings. The RX Clock Control field 1159 includes a clock divider (DIV) parameter
20 1180, a source mode (SM) parameter 1181, a clock polarity (SP) parameter 1182, a clock
enable (EN) parameter 1183 and an internal clock sync (SNC) parameter 1184,
Specifically, the DIV parameter 1180 includes information that specifies the clock ratio
with respect to the system clock. The SM parameter 1181 includes information that
.speciﬁes the source of the internal clock; namely, whether the internal clock is based on an

25  external clock or a system clock.

{00193} Additionally, the SP parameter |82 includes information

that determines whether the clock divider will divide the clock on the positive or negative
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al l ocation (SEG ALLOC) conmand nessage 1210 is shown. The SEG ALLOC 32 WO
03/ 028338 21/03/ 2006 PCT/ US02/ 29800 comuand nessage 1210 is traishi8yed oy
t he host t evo s02853nal processor in order to request that ﬂmﬁgﬁﬁﬂce be
reserved for an inmage of software or firmvare for loading ihto e Si gnal
processor. A menory space size paraneter 1211 includes information that

i ndi cat es ( iedgemfitessinteriabeloth(e.gof0't hpositivagdget Bl "Fenegativel edgelLOVEIBY Referri ng
now to Figure 26, an exenplary payload of a response 1215 to the SEG ALLOC
command nes PAGEEED | BB3oher (5t caabiey iptemal cagk gengratign. ThENG aapweise! 13f ef erred

to as a SEG, k!?(: P _pes e 1215 s.returned by the signal processor

for every S@@I’ i@%@gﬁﬁ%‘atﬁ%%%ciéogéigs #hre (')'}‘}%rf'ﬁ(acpcﬁg&% %ﬁéﬁ?hg'?%?yﬁfni ng that it
can accept ReNC=98)&NE fr8-nAhing iape or firmware of the given nenmory size,
the 10 signal processor returns the SEG ALLOC RSP message 1180 cont ai ni ng

St at usg t 1 i ndi | et of. the, SEG. AL d
ocsage 1530 and o TRIY o oriERS SSRERELIARL e PG S TRy ot ar

address par af{cSynd 8dtfingd BEINHARS FAMRISHAL %éagrahaﬁ.err?ewi%Séo&.fo: 51§ 1 gyTor y

area, relative to the base address asSociated wth the internal nenory of
t he signal pichdessime gdriod QPR pafdafees 1 | I5FhatQPecifies HieGin® pedod mnerdsefipl ary
payl oad of a response to a Segnent Activate (SEG ACTI VATEZ1 command nessage
i s i1l ustrafweber offbisgas fetcuaenticfoskrateh el hedet FS Gontdeb figil ¢ ) fupshesdnsbisles a ¢ he

SEG_ACTI VATE command sage (n h ) requests tivation i mge
(software ofSFiadhREIPEY {&cﬁé‘?%ﬂ&gﬂr%ga“%@@ﬁlelsij"q Sabie ENRarnals lgé"gn ¢
processogk . i r e ure 0 |.oa ut . . rely

i denti fl?éed @"prp oﬁéﬁ%e]?g%gﬁl g'?ﬁ%‘f“é@%&ﬁ%?“?% ae‘“‘?ﬁ%“%ﬁ%"g'ag rén@y é'%%gﬁnet ers. As

show, a respanef flamelshRes St BT PhMAEEr ¢ PITTRAGUes i fSinZio o Wb lBBmessage
1220, determ nes the accuracy of the transported data by veritying the
Si ze, segnmefyncigymeationet c. and returns information as the Status paraneter

1221 to represent such accuracy. If an error occurs during processing of
this segment data, theesgnal RIRSHSIA «f FigGs 24 N& 4 2l located by
t he previous SEC ALL@ co]?mand@érresls ge Ese‘g&éi gure %Ei§¥fﬁglor eturns an
error code respohdee! 280 &d the SBRIAIPORT SBZUP command message 1155 of Figure 23 is

15 illustrated. The response, referred to as the SERIAL_PORT_SETUP_RSP message 1200,
includes a Status parameter 1201 and a Port field 1202. The Status parameter 1201
includes information that indicates whether or not the operations of the
SERIAL_PORT_SETUP command message 1155 have been successfully completed. If
so, for example, a selected status code value (e.g., logical value of “0) is {oaded as the

20  Status parameter 120]. Otherwise, anothgr code values may be used to indicate a

particular error.

[00196] The Port field .1202 includes an enable (E‘N) parameter 1205
and a serial port number (SPNUM) parameter 1206 that is equivaient to the values of the
EN and SPNUM parameters 1183 and 1156 of the SERIAL_PORT_SETUP command

25 message 1155 of Figure 23 for return to the Host.

100197] Referring to Figure 25, an exemplary payload of a segment
allocation (SEG_ALLOC) command message 1210 is shown. The SEG_ALLOC

_—
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[ 00200] The ECHO or PI NG nessages are transmtted fromthe Host. The PING
comand nmessage is used to test communication between the signal2i380892006

03/ 028338 3¢ 0868946 PCT/ US02/ 29800 processor and the host, T]Zg%oﬁlzg%%sage

has no payl oad but its control header specifies "Device Con(’Ero inthe

Cat al og paraneter (0x00) and a "PING' test nmessage (OxEE) in the Code

par amet er. THEVRFEHEssage 42 Hiis isrnstiter by dichostio ihgestanalpabceRoNG ondes smge back t o
e is also used to test

t he Host as e. The ECHO co nd .ness )

conmmuni cat i oﬁgﬂe?@g{mv\%néoﬁy phTE" ?rﬁﬁgiegg&(%é@g%ﬁ(’%gﬂ%“”?ﬁ%’ firguyare fop0adipgi r ol
header for tike th&kht prioaest. Armm SPECI £ . | ntgol . (OxA0) in
the Catal og par ametergand an ECHO gpsat g?r%@é%@%er?g“ﬂ%%ulg% '{'trﬁ%maegéghag)-

par amet er. lindigges ¢in byngs) theeizECHER: meygewist IBRRgage has a payl oad of
indeterminate | ength and content, except that the nmessage cannot be | onger-

t han thesmaxi nrumall o engt k. 3 i L i1l send.an
i dentical copy of 10%?53 ngsgggy}%aﬁk&pﬁ%uﬁéﬁgigygg?mg?agzoﬁgﬁg?a. 2b.

Sessi on Contrespon€al2ad aght SOQ WILAN c@nRid mésyadei 1910 HFiglre PESINRRFASSOCI at ed
with a Session Control catalog is shown in Figure 28 The Session Control

cat al og 1300 hesespansagetenrd tosk a SEESARLOE_ RSP aiesxdzd 12165t edvirhattiyne sig@st i ng
and di scont i _nui nﬁ %essi oWﬂsﬂii gnal dgéocessor 15 can support several
sessi ons si R EEReSUEYSY gymmpgndgRessags fom the Hosth dlpes geiermigingpcessor
can support kDhation fact such as Coder/ Decoder

( Codec) typé@ggggg?ccgg?\%" %ﬁ“&éﬁﬂf fog%ﬁvatr% rﬁ{rfnévﬁbet‘ﬁftﬁeaﬂﬁe"d?w Paetr s t hat
affect the sigRaTPricadsbORARTL T AL IR K IPSHE ; Lon. [00202) In
general, a sgssi on is establi she‘tﬁ%%?ﬁ%o%ﬂ y rggeg?elfrlge‘if%[&?'ﬁas§%%gbei ng
"setup") uspaTgmeteSESSIONGBET chingletionmfitheSES 2020 dRhard (5Q5HE 9N A been
successfully setup, the default paraneters for tel ephony, voice, fax or
nodem ser vi £ B$MORparhaddeasapriaetei 131 1. hEhcappnopsiadddiSspataceteCi2 il og messages
described bel IO\éV's Fi n II%} t.he session is activated béa a SESSI ON_START
command nesSagess AiTEng m&eé%ortt%me@?‘ﬁ’é‘é‘?ﬁ iclptiye todhg Baseladdress asshaatedssi on.

25 with the internal memory of the signal processor.

15 [00199] Referring now to Figure 27, an exemplary payload of a |
response to a Segment Activate (SEG_ACTIVATE) command message is illustrated.
Transmitted from the Host to the signal processor, the SEG_ACTIVATE command
message (not shown) requests activation of an image (software or firmware) that was most
recently loaded into the signal processor. This control message features no payload but is

20 merely identified through selection of appropriate Catalog and Code parameters. As
show, a response to the SEG_ACTIVATE command, a SEG_ACTIVATE_RSP message
1220, determines the accuracy of the transported data by verifying the size, segment type,
etc. and returns information as the Status parameter 1221 to represent such accuracy. Ifan
error occurs during processing of this segment data, the signal processor frees the memory

25  allocated by the previous SEG_ALLOC command message (see Figure 25), and returns an

error code in the Status parameter 1221,

[60200] The ECHO or PING messages are transmitted from the

- Host. The PING command message is used to test communication between the signal
: KX} :



[ 00203] Once a session is started, it can be stopped via a SESSION_STOP
command nessage, then reconfigured using another SESSI ON- SETUP 2qongargooe6

message andy&gsyisss Catal og nmessage and finally restarted uﬁt@g 322 VO
031028338 21/03/2006 PCT/ US02/ 29800 SESSI ON_START conmand aYE%%n; s

cycle can repeated for the duration of the call, until finally the session

i's term nat glodessdnaRNthy/nds€ IS BEbsigd 1AS no padad @R chnikd] ReadSESRLIEN STOP and
subsequent SESSI ON TEARDOWN command nessages. [00204] Referring now to
Figure 29, dibesikefphtenyinpee/Cozdg piramete(0s403 sidon”" NG s 1BE&SGe@k EHY TUP)
conmmand rressagé 1305 is shown. Provided by the host, the SESSI ON SETUP
command mesdBgeodeReEmelr.¢ Tha signakpreesssar ol seaf pn jdgptisa hRiNGomessaeshark €d t o

fully descrijpe eSSioNn | Syl ed in this nmessage., The nessage .provi des
sorvi ces ( cAEt BEE@Rsd. T S Eomb B pisBeed BOERTR 0 A SRR TR BES

Near - end 5anthefikn R 3EnAPAREGLSand FACKLsE ehe RBFr A hERESbV e RO B shdl r ansmi t
(TX) channel. Thus, a session 10 conprises two flows or four endpoints. For
clarity, thenesfage spenidiecTRavive|Cohtral’¢0400pBehe CoslogIpraadterand ap EOMD Byer a
networ k. The "Near-end channel s" are those conmmunications paths nore | ocal
to the Vol ?mss®esyxER intixowispanmetholirpdditing HSESSIORpsETUPMesagedid anessage

1305 conprises Session | raneter 1306, a Service Setup field 1307, a
Tel ephony fpngpd%g"é@gpmgeg@ -aéggo'lfﬂﬁrﬁ’féqpé‘hﬁ £ Bressagrocanaotpg longRly channel s
field 1310, - er.1311 and a.far;end, tag, par apet er

1372, o020l Ml s B HR e tedRRe P2k e B ™ Raner y

data t hag ig,iss,H@ﬂngg'eebgcmtﬂcl]@osmrcg&ng@i quely identify a session on the
signal processor. In one enbodinent, the Host creates and naintains

Session IDs for all tive 20 sessi that it controls and provides the
Session ID for all sgg‘si oﬁes%'ggte%gmz%l%a?%?g messages. The signal processor

may use the Session ID to identify session related data packets and _
control messages (red¥BAbles andn sxamnaty g of wesages pssopigtedivithaeisasdon o t he

Host. The Sgssion.I.D w || be assogjated. wi.th. two flows sually a TDM fl ow
(Rx, Tx) an dEorﬁroEg%ﬂgg leSl\%w Tlﬁg,ufg(?#.a‘}hedsessmn Control catacfog 1300 ¢ontaind controPM
messages related to establishing, testing and discontinuing sessions. The signal processor
15  can support several sessions simultaneously. The number of sessions that the signal
processor can support depends upon the combination of factors such as Coder/Decoder

(Codec) types used, echo cancellation tail length, and other factors that affect the

computation and memory requirements for the session.

[00202] In general, a session is established (commonly referred to as
20 being "setup™) using a SESSION_SETUP-command message. After a session has been
successfully setup, the default parameters for telephony, voice, fax or modem services
may be changed via the appropriate Service Catalog messages described below, Finally,
| the session is activated by a SESSION_START command message. This commences the

streaming of data during the session.

25 [00203] Once a session is started, it can be stopped via a
SESSION_STOP command message, then reconfigured using another SESSION_SETUP

command message and Service Catalog message and finally restarted using
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25 [ 002071 The Service Setup field 1307 includes coder and decoder service
paraneters 13 15 and 1316. The coder service paraneter 13 15 i ngyd®es/2006

i nformati ofd@le3ta¢ to the type of encoder function used b
Near - End Receive 35 WO 03/028338 21/03/2006 PCT/ U802/298ngﬁ§ﬁzﬁ£e9?&and Far

End Transmt channel. The decoder service paraneter 1316 incl udes '

i nf or mat i on SESBEINBTAR T domniianh enetdagd eTofgleoamnepédd fus@e dRatinegmd he
Far-End Receive channel and Near-End Transmt channel. The types of
encoder and c@bastidinally e seseins isderaninatdddormimonly fefrured t@&k “t&m H60ZY8ja Ref erri ng

back to Fig Tel ephon rvice field 1308 includes paraneters
1320- 1329 tﬁgssm&ggﬁégf@g%‘ﬁ%rﬁ?%ém&%@%‘f"%@%‘ra"ﬁW@SVGFS‘ subsyst em
One characteristic is the specific TDMdata format for received and
transmtted TDM voi cd902fRk speRéftirios ToNroRiEe £ ranexemplyrylpeyloitbsfan by

| oadi ticul | ) he TDMI 1320 of Fi 29.
For 1 net anceoph SrESeERoRE SEThB) framiy gt G108k Semedromenby ) . o bi
G711 O-L 04 - =« 4.002091 Al .

charact eri 2??%’9?%8\/%5\1/(22{?%%%@ g%’ﬁgaer‘glngetglyggé Hsaest"&%?tgsa QS%H,QO}P@%{@&@%,] ected by

assi gni ng aredaitdd@o G0N/ RSB 8 kddgion B ildkR1e T Ris G| Pild AR sSR MR idegPt | ONS
into paraneter 1321 as shown in Figure 31. Yet another characteristic is

the 15 sel egerviess (Gdden Depedsr,Melphay) fantdaesson ahdaddsasasiforNdaMealigid Far-
progranmm ng of the Tgst Mode araneter 1322 shown in.Figure 32. [002101
O her char a@¥&Pngelsc Saghspd hasa Recstye (B%) avd adransamit (TR chanmieh Ehus,asesston

d [ ' h 1 | Mo F " DTMF"
et ect 1 Bh (BrefRRT g B BideRlus- tes oo b Fckich Rl BT8R | on (1D).
(3) DTWF 2@0%%&:?%% BathDI 3k o n@t%]g .@hccﬁe"{r—lzeﬁzf th gpgs.l\éqgﬁ,&eTone generation

(TG. For this iment, any of these tone ection or generation

mechani sns deBynulRains phradmBie lo&eid thé1¥oP bbsy@ht. espondi ng DID, TD, DTG and TG
parameters 1323-1326, respectively. [002111 The Miute paraneter 1327

includes informati On{Ohﬂﬁt] As shown, the SESSION_SETUP command message 1305
comprises a Session 1D parameter 1306, a Service Setup field 1307, a Telephony field
15 1308, a Near-end channels field 1309, a Far-end channels field 1310, a Near-end tag

parameter 1311 and a Far-end tag parameter 1312.

[00206] The Session 1D parameter 1306 includes a Session ID,
namely data that is supplied by the Host to uniquely identify a session on the signal
processor. In one embodiment, the Host creates and maintains Session 1Ds for all active

20  sessions that it controls and provides the Session 1D for all session based control
messages. The signal processor may use the Session ID to identify session related data
packets and control messages {responses and asynchronous status) that it sends to the
Host. The Session ID will be associated with two flows, usually a TDM flow (Rx,Tx) and

a Packet flow (Rx,Tx).

25 . [00207] The Service Setup field 1307 includes coder and decoder
service parameters 1315 and 1316. The coder service parameter 1315 includes

information related to the type of encoder function used between the Near-End Receive -
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speci fies whether or not detected tone or DTMF digits should be forwarded
as tel ephony 25 packets. The Voice Activity Detection (VAD) paramet®s/294%
includes i W@ozmsxen that specifies whether voice activity @@g@g@g

al gorithms should be used. The in-band/out 36 21/03/ 2006 WO

PCT/ US02/ 29800 band (1BOB) paraneter 1329 controls whether or not reports
of a det ect sHanagkangd Far‘én@‘énusmutqhanme Heskcdigr Rra@ afMetdi8S se@euds Wel | as a
transmt dat acket . 02121 Referring back to Figure 29, the "Near End"
and "Far Endformatige r%‘?i? Reedyre @@E‘l‘?dﬁfhfg"qmzs@rl@tmsIhgrPedEbnthdeereHost and
are used to t For . dat ackets transmtted over
t he host poF!t]ﬂ’ﬁgl ab??ﬁgé’@@@?ﬁgfgp? ét‘{’\ﬁa '\e‘ Oﬁ%ém“f’ffé‘co%ﬁg?do%? SUNCHRNSAFE t he
dat a packet sfigadgFiculei packets received or transmtted on the Near-End
shoul d contain the %\Iear-End Tag 1311; data packets received or transmtted

on the #ar-End shoul ta| n %‘he Far Eng 1 1002131 The Near and
Far Receive (RX) and ! t Refsn 8?6?‘\6{8 }nggeg’é’ fggtﬁpﬁ%‘3§eﬁ’ﬁ‘§ fieltb
requested pmllﬁ@ﬁdﬁlﬂﬁrﬁﬁgﬂemqg% E¥]Rat c?ﬁrﬁ&%‘: le&toﬁ%%ﬂe@%{l% Opa'ﬁrge rtf# Sl ot #)

or host port channel 1D for the given N ex types is

outlined i nsuBbygtene Qi chabRAdit iRaE §ictiid TOM dith Bhar t%ﬂyecavccﬁaﬁ@rml ary payl oad
of a response 1335 to the SESSI ON- SETUP command nessage 1305 of Figure 29
is illustrdf@wgmitpdd DMBOIF@sBmﬁsmﬁtr'éﬂ)Mrdawomta&lyapc8&8&5’. ENioSHAg P RSP
nmessage 1335 nal processor for every SESSI ON SETUP command

1305 recei \P@H'ﬁ”ﬁ‘ﬁ?‘rﬁ{'%g"% WT&H’W‘“‘”W% IWfdéﬂlf@:é?meswnae gheat us
t t d Ch | field
bar anelRy 960 SERhA) el BB SUE AN 7 OO0 oL ARDar b7 1002151

The Status gpasagrier 1336 includes information to |nd| cate 20 whet her or

not the SESSI ON- SETUP conmand nmessage 1305 of Figure 29 has successfully
conpl eted. The Sessi 1337 .incl udes the Session |ID that was

provi ded by the Hostﬁﬁjling gg;s "8{1;'6 %’ﬁﬁcﬁﬁﬁﬁr}’é‘f‘ﬂwsf@ﬁ’(?al“?‘?@%‘?j%‘“?he t ot al
session | 0adichiry Rl ticBeF 5 AdEn iR b A Feshihg I R AN RerladPRhap (002161

Both the Near-end and Far-‘end nne
options into parameter 1321 as shown in Figure 31. Yet another characteristic is the

15 | selection of a specific test mode for the session through programming of the Test Mode

parameter 1322 shown in Figure 32.

[00210] Other characteristics involve enabling or disabling various
tone detections or generations such as (1) Dual Tone Modulateﬁ Frequency “DTMF”
| detection (DTD}), (2) Call Progress “CP”, Fax, Modem tone detection (TD), (3) DTMF
20  generation (DTG}, and (4) CP, Fax, and Modem Tone generation (TG). For this
' embodiment, any of these tone detection or generatibn mechanisms may be enabled by

setting its corresponding DTD, TD, DTG and TG parameters 1323-1326, respectively.

{00211] The Mute parameter 1327 includes information that
specifies whether or not detected tone or DTMF digits should be forwarded as telephony
25  packets. The Voice Activity Detection (VAD) parameter 1328 includes information that

-specifies whether voice activity detection algorithms should be used. The in-band/out-
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25 1339 include paraneters that specify the Receive (RX) and Transnit (TX)
addresses 134 1-1344. These addresses 1341-1344 are the actual physiga 006
channel addresses in terms of TDMtinmeslot (Port#, Slot#) or Host Pac
Channel | DYPIPE88 gi ven f1ow, provided 37 WD 03/ 028338 21PEEUSHRRS00

PCT/ US02/ 29800 the Status paranmeter 1336 indicates successful conpletlon of

the SESSI ONj i t
nval . (OBZEH e T e SRS Mg OGRS MBS0 1 5s

(see Figur etoaﬂéHa:ﬂdsﬁb@ﬂroﬂ:h@ss@é‘e@@ﬁleﬂm@tr&r@mﬁt%ta%la&lf@' processor, they are
reflected 5 back using this nmessage. Wen the Host provides part| al

addresses, they are ned J E n t.e -10 the
Host through t hese pm ersb‘{egi&ngg%kg@%fﬁ'%f%ﬁgdg?aé;%fllgnﬂl%ng%rbteg Fi gure
35, an exenphapafaiays 03 0 1@1&@@@5@9&5&3{5& HostGrPhiNscd Ot S PaERNd Message
1345 is illustrated. Transmtted by the Host to the signal processor, the

SESSI ON 2 STagRTflewsion datapaketg GarkBitediayenubehbst porf, @ pamessuadoe: #idnseslsd on. The
SESSI ON_START conmand nessage 1345 includes a Session 1D 1346 to identify
that sessi o#PPrOBHBIE 1968 é*ﬁﬂ%)af‘fﬁ BeadgnmidieIpackeie respiyprber tpnaRiged ot the cont rols

thelnput i,ns servicing,the RX._ and T

queues. gg%%ﬂb{ é‘rm‘rjflgoﬂg "ht@vx}\’ V%dgﬁﬁégglg datﬁr‘?“&?@ﬁ‘fﬁe ?9/°fp‘5&PF’85‘ad gy a
loeponse. L3ROFHE RS SH A FART, porRRsl message 1345 of Figure 35 15 15
illustrated. The response, referred t erein as the SESSI ON __ START RSP

TSSO sran Lo BT DY Th s A e KA R e RERE o 2 1
SESS| ONoSTARK R8P 3388 FE33 84 ufﬁé& ga*gwsﬁcgﬁcgaméﬁ ?Jav%%ﬁe%g@ﬁw ToM>L and a

Sessi on | D paraneter I men us paraneter 1351
i ncl udes i NinsBLPCAR, IIOES or Hast A RSNAODCRNMEL @1 NoR! AnRarsiSSt fdidresd ART
command nessage 1345. For exanple, codes may be used to indicate success
(e.g. "0") tgeswalutlinad inddigare 881l ar types of errors. The Session ID paraneter
1352 contains the Session ID provided by the Host. [00220) Referring to
Figure 37, an exenpl goydpay! opdfeatfngdo PRSR 1aNan é&%m@ﬁ&?ﬁa%%gﬁ)nséomnd
nmessage 1355 is shown. Provided by the Host to the

1335 to the SESSION_SETUP command message 1305 of Figure 29 is illustrated. The

15  response, referred to as a SESSION_SETUP_RSP message 1335, is sent by signal
processor for every SESSION_SETUP command 1305 received from the Host. Herein,
the payload comprises a Status parameter 1336, a Session ID parameter 1337, a Near-end

Channel field 1338, a Far-end Channe! field 1339and Session Load parameter 1340,

[00215] The Status parameter 1336 includes information to indicate
20  whether or not the SESSION_SETUP command message 1305 of Figure 29 has
successfully completed. The Session ID parameter 1337 includes the Session ID that was
provided by the Host. The Session Load parameter 1340 includes the total session load

for all sessions which have been setup (MIPs * 100).

[00216] Both the Near-end and Far-end Channel fields (338 and
25 1339 include parameters that specify the Recetve (RX) and Transmit (TX) addresses
© 1341-1344. These addresses 1341-1344 are the actﬁai physical channel addresses in terms
of TDM timeslot (Port#, Slot#) or Host Packet Channel ID for the given flow, provided
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25 signal processor, the SESSI ON STOP conmand message 1355 is used to stop
or pause the session. The Session | D 1356 is provided to identbfly/¢d®22006
session. Uwodesomes ving this 38 WO 03/028338 21/03/ 2006 Pg{&&g&?@gmo
command, the signal processor may tenporarily halt the f1 oviee BP34 mat i on
and pause the session, which may be restarted or torn down. [002211

Ref erring ndie Sletusipgramete8 8336 amiicates sicessiul Paypaas oPlhe SESERIPARGEPL360 to the
SESSI ON- STOP nessage of Figure 37 is illustrated. The response, 5 referred
to herein a§°ﬂ‘?@"@E§§§a@\ll3§%d9tfﬁsﬁsmsawemﬁm inivalidor ovi ded by the signal
processor in response to every SESSI ON- STOP conmmand nessage 1355 received
by the Host. The SESISBZN]STOPWRER treasaagovilidhife RATRE TROAdRsSt H14s

par amet er 13?}“? whi ch i ncl udes information that indicates successful

conpl etion g¢ Heyséhend thsy@re aceenmhinie thres@alyerodsmh thehee SESSION
STOP_RSPene . further c rises a 10 Session ID 1362 that was

pr ovi_dedsby%gﬂ(g%‘fég@?f" glsjslaﬁceﬁﬂef’@‘et I ' gexdeontig @@IZQQB)S theyt are pssiggechby t o
Figure 39, aR sinaimbatb: RV QA gé‘@%@ﬁ%@@&%@%&%ﬁﬁm TEARDONN)

command nessage 1365 is illustrate tfrand nmessage

1365 is provided by th st t he signal. processor in order to
di scontinue (i.e., te@@-}g‘gwn) I?‘f#&"@&% dnFisyise SHmswerpplanimapload of 15 Sessi on

| D 1366 f or sdsdign S5 Y t . TEARDSN\N co nd
nmessage 1365, the sggﬁgfogﬁc&e@?g@h gg%mr?%? %egﬁtﬁﬁéscﬁg%@iegn B'S‘/"S’Bi"ggghti nui ng
the flow of the Hobtao ttetsignal pricessd s ACRIRSEON %’f?% | ating
MeNOry resources. [00223)!j Referring n%th'%ﬂ?:]i&’ggénéﬁ , %%%Qg‘r‘r%@g?‘%ﬁéaw oad
of a r¥sponyeate tesessiont ffbe SESBDENS TERROOMMafEmeage 1536 hehiledd SH4tiEn 39 i S
illustrat e§ ég Tjgle response, referred to herein as the SESSI ON TEARDOWN
RSP messadl P47 ipatify thay sequien. dyponeceisiingrthis comowed tersignal gresmase to every
SESSION_ T e%(ljrlrjggn nes e 1365 received by the Host. The SESSI O\
TEARDOM _ REP eSS Hy 'Tgof@“t&f%%r fang beging §evigieg thaBXeand T¥yqueness| udi ng
information that indicates successful conpletion of the SESSI ON TEARDOAN
command nessage 1365[08AtPla Se&sfering mowe® FIBiFQ36, hmtxenafarppoNoadedaby the Host

to identify the i on.
¥csponse§? 50°to the SESSION_START command message 1345 of Figure 35 is

15  illustrated. The response, referred to herein as the SESSION_START_RSP message
1350, is provided by the signal processor in response to every SESSION_START
command message 1345 received by the Host. As shown, the SESSION_START_RSP
message 1350 comprises a Status parameter 1351 and a Session 1D parameter 1352. For
this embodiment, the Status parameter 1351 includes information that indicates

20  completion of the SESSION_START command message 1345. For example, codes may
‘be used to indicate success (e.g. "0") as well as particular types of errors. The Session ID

parameter 1352 contains the Session 1D provided by the Host.

[00220} Referring to Figure 37, an exemplary payload of a session
stop (SESSION_STOP) command message 1355 is shown. Provided by the Host to the
25  signal processor, the SESSION_STOP command message 1355 is used to stop or pause

the session. The Session ID 1356 is provided to identify the session. Upon receiving this
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100224) Referring to Figure 41, an exenplary payl oad of a session query

( SESSI ON_QUERY) command nmessage 1375 is shown. Transmtted frompithe339906
21/ 03/ 2006 wifhf426548338 PCT/ US02/ 29800 Host, the SESSI ON_QUERY command
nmessage 1375 queries the signal processor for information FEIABEFATAY the
state of the session identified by the Session ID 1376 contained therein.
Upon 1 ecel visagmas tSEESLGNRUE Y QB RR RS todiion HoARle
processor provides session information to the Host if the session is found.
5 [00225) RéEsesiongviiomaybe-iegtarte of Born dowexenpl ary payl oad of a response
1380 to the SESSI ON QUERY nessage of Figure 41 is illustrated. The

response, referred tqo@21p SESHEAIngLERG Rk ABSH24 ' des a
snapshot of session information on the si gnrgl ’procgrgégr?%?)gbﬁdeﬂmst if the
session is [ERAsePBE0Thte SESBIOMISTOB mdskupe SERSHON7 QIIRY RSP TRERSREE:, 1380

i ncl ude & St ilt ua 4)€Hrarret r 1381, 10 which includes information that
i ndi cat €3 sIFELEELS hAreip anihr SESYRNP TORR SRmeskEN 36UER oridahiantic sigssage 1375.
SESS|I ON SETUP_conmmand nessage

Al so, vario j i r OVi ]

1305 of Fig r%ésgzgé% Kooy §E€ﬂ%swﬁfa?‘ﬁﬁad Mgssagenls SEraseives\PXIERY RSP
message 138@gst.aPheSFNNoNL i i gur 43A and ,438, an
exenpl ary payl oad of 15“%%’3%?5? sstggt]?gsbt%og? Ir:'rseg’c?usg%?s W?éé’é"f’d%ﬁ gTATS
REQUEST) ~ cowiriemiichngsssiaiganati that MdichtesisicsatbonRRtBh ¥EMle RESSION Srapal
processor, the SESSI ON STATS REQUEST conmand nmessage 1385 requests

stati stics maad gseserd |358. TbsSESHONIETOP IR $Rimbgagee 6GaABHECDmptiEs5386. | N
respon ocessor, transmts a SESSI ON STATS REQUEST RSP 1390

, the.si | . pr
massagfseljﬁ vw#gf:sﬁonrlg)tn@tﬁag'af W&t Pregded; byrihg Host soitlentifp thefsessionhi ch t he report is
directed, a Status paraneter 1392 (including information that indicates
successful conpl eti df0¥2]t he BESSHENSTAFGFuREOnSHempispgsickddb), as wel |
as various stati stgj CS %E,% related to the particul ar session. These
ooy

statisticsSPRer{fa 2 PNaFEARDOW Npenmmandamessage 43 6pie dlusyatery Thee nunber
"ncl uding PRr G R Ee Pitiat Scs ovises by e HopbaEeuRG of a
frame was pRa&Yor Ik brddfb dﬁJc@ﬂmmé{‘ﬁ:%., @éﬁh&\ﬂﬁltﬁe Je?s'iont. hﬁ-‘e %ﬁ)%ts;;rgv%es%]ed (3)
15 Session 1D 1366 for the session. Upon receiving the SESSION_TEARDOWN command
message 1363, the signal processor terminates the session by discontinuing the flow of

information in accordance with that session and deallocating memory resources.

[00223) Referring now to Figure 40, an exemplary payload of a
response 1375 to the SESSION_TEARDOWN message 1365 of Figure 39 is illustrated.
20 The response, referred to herein as the SESSION_ TEARDOWN RSP message 1375, is
provided by the signal processor in response to every SESS]ON“_ TEARDOWN command
message 1365 received by the Host. The SESSION_ TEARDOWN _RSP message 1370
comprises a Status parameter 1371 including information that indicates successful
completion of the SESSION _ TEARD-OWN command message 1365 and a Session ID

25 1372 that was provided by the Host to identify the session.

[00224) Referring to Figure 41, an exemplary payload of a session
- query (SESSION_QUERY) command message 1375 is shown. Transmitted from the
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RXI TX overfl ow and underfl ow paraneters 1396-1399 to indicate overfl ow and
under fl ow conditions for this session. 2c. Tel ephony Services Catiagl®3/2406

WO 03/ 0283 3/.2006 PCT/ US02/ 29800 [ 00227) An exenplary listing of
nmessages a@)ﬁaﬁg’é with a Tel ephony Services catalog is i'?/qTGést“F’%?sg?i in
Figure 44. In general, as shown, the Tel ephony Services catal og 1400

features comosOihe SESSRIE RURON cGHFmSRITHR elﬁﬁsrg.ﬁg?sethcﬂ ég.fggésﬁﬁessages

supported by the tel ephony functions of the si proce hese 5
functions i mfbudeoDidvEerdiag detsiatofainceganaiakifienby heSessBatBatyeon and
generation and echo cancellation. [00228] The nessages associated with the
Tel ephony SERRipsddhereinaUgen reagiving he SES8IQN_QUERY raminpshmessageddihthe except
for the SET .TC]}JE YYY_ and ” RE(%iTCl\II% YYY nesgeg‘%esk whi ch affect all sessions.
The nomencl SEUY B SRRFPrevdes eSHOR ipiggratigfodiahiest iiile seasign irfned. or " Request
Tone" operations. Each of the Tel ephony nessages is configured to contain
a valid Bession | D td&0062d&nt i f Ref¢reing vevs tadfigtro 4Ban esonglanylphgdad df@0229) It is

t | at t hat | eph nds are supported by tel ephon
Gorault var Gt e e RES R MR et @ e S h B iskted 1 B £ 15, he
t el ephon o t si_on, However,, .i n order
to alotery ﬁi@gé%gyﬁteﬁﬁésﬁ%e%?éﬁﬁgﬁ lé.gs'ﬁggfﬁe%%%% S tfnolgdeé aﬁP?\é@tf&ad val ue

(e.g., OxFRcksion iflobifitin®f the sigh@l [6CB8RR th th HORRS the Skstibh ksate@SPREL I Ve
session. [00230) , Referring to Figure 45, an exenplary payload featuring
echo canceiohigtts ofithe BEFSION QHIRY RIPahesbapeti BB} incladseSams boragaldeEI8liat i on

par ametlz’rs 20 (SET EC PARMS) command nessage 1405 is illustrated. The EC
par ametir s Whigsincludssiinfeunatign that indicaTs mEeeiR@mpistirantiheessage 1405 have

gl obal def?l% I Thi s ssage _can be used to nodify the default
val ues on gfd@e@%}ﬁ CB'Bg‘iag.m‘?ﬁ%ggeéé%-EéEﬁWSdB MipnpEeaded by 1805 can be
sent anyti Resafde'sE eSS o) S . Jfc L he sessi.on has .al ready
been started, any par am?‘ﬁﬂoﬁ???%gqsgﬁg}%ﬂg @Bhaetsgfsfoé’c'f contairied in

the SESSION_QUERY_RSP message 1380, as shown.

[00226) Referring to Figures 43A and 43B, an exemplary payload of
15  asession statistics request (SESSION_STATS_REQUEST) command message 1385 is
‘tlustrated. Received by the signal processor, the SESSION_STATS_REQUEST
command message 1385 requests statistics for a specified session identified by the Session
1D 1386. In response, the signal processor transmits a
SESSION_STATS_REQUEST_RSP 1390 message, which returns that Session ID 1391,
20  for which the report is directed; a Status parameter 1392 (including information that
indicates successful completion of the SESSION“STATS_REQUEST message 1385), as
well as various statistics 1393 related to the particular session. These statistics inciude (1)
é Frame Count parameter 1394 specifying the number of frames processed for the session;
(2) Bad Frame Count parameter 1395 including information specifying the number of
25 t.'imes processing of a frame was ready but not frame was available for the session; and (3)
.RX/T X overflow and underflow parameters 1396-1399 to indicate overflow and

underflow conditions for this session.

2c.  Telephony Services Catalog
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25 when the next frame is processed. [00231) By setting the Session ID
paraneter 1407 to a predefined value (e.g., OXFFFF), this enablzq 3922006

t el ephony &hvad guAl2kssgal ues to be nodified to the val ues 41 338
21/ 03/ 2006 PCT/ US02/ 29800 specified in the SET EC PARMVS c V\g&%&ﬁa’”ﬁ%&%age

1405. It is contenplated, however, that some EC paranmeters may not be

modi fied without stopploazn)t he s@esedempla@nduﬁ@ﬂhé‘s% asQ&Wtﬁiﬁizpn setup
nessage (e. EC tail: length and a frane size). [002321 As shown in Figure

45, the SET P#ﬂm%f\?mﬁq@g ‘S”H@@@dgeFlEkﬁﬁg-’lcbrmhemESS shophural i ty of echo
cancel latio er.s 1406 incl d|n but not limted or restricted to
one or mor en](")e?‘:'%!1 ﬁ(?# PSR GE 1$® ‘g?:tHrS &%‘feb’F‘F%‘EECBFPCbﬁaMI@HWEOﬁSPOpW anet er
1410, a non-anH L@k ar.anet 141 a co rt noise
enabl e (CNG npar amn?gsﬁgé%ﬁ 1n§<§1 g‘ﬁam ‘%Jhg)r}y fg{'curpﬂs fgéess'%']%‘i:&r)’c‘ﬁ%ﬂ’a Br 1413.
The EC, 5N|—ﬁumﬂdnmwmw&&&loﬁ%ﬂ\@Fé‘réﬂaaoﬁrt&csﬁ{ect%n arnggFr} pz{t%L G &flot O

allow for the 10 enabl enent or di sablement of echo canc on, non-1inear
processi ng &AMel®®hort noi se, respectively. The ERL paraneter 1413
i ncludes information for adjustnent of the echo return |oss. For exanple,

pl acenent of a | ogi cqbe3z8| ue ofhe @s'sageglgsgog, ‘Eﬁlﬂhg?-é%?ﬁgngr&mic 43 sets t he
a

echo return Iossmppprom mately equal to O deci bels rly, |ogical
val ues of " @aalog 00 cperatempnactpblished shssich@ept b thSEDSFOND ey amfB and

-6dB, 15 re C 00233] Referring now to Figure 46, an exenplary
payl oad of Bga t@%‘gngé'y[l TMeSEAREY, Whikk afEqt aficessiarMET rewmendatmes's ¥y ¥ of  Fi gur e

45 is i khus SPR ns,e o eferr d to as, the SET- EC PARMS RSP
massageh(b141{"){'36[;0(31(é rreg)_é\}?%@{j% e el %FL%%’SFS iGgch BEtBEEQ’EUHOBY every SET

EC PARNVS O]IﬁB@@,ﬁgi al
EC_PARMS_ (I:?SP msgg%zﬁﬁ?%%g%%ﬁsevgﬁdg lg{‘ ggtobﬁenn Fé?smfﬂ{% ¢ \/\hl ch

i ncl udes i ndootrofiedi on t hat i ndi cates successful conpletion of the SET
EC PARMS conmand nmessage 1405. The SET EC PARMS RSP nessage 1415 further

conprises a Session |dgadfl7 thy ded the Host to identify the
session. [00234] TheI Teigéphon %8%‘?"&@%‘9@?%%8# Y 6FURFIBRA 8% EC
supported by telephony default values, so sending "Set-Tone" messages is not required if
15 the telephony default values are acceptable for that session. However, in order to alter

these default vaiues, the Session ID is set to a prescribed value (e.g., 0XFFFF). Otherwise,

the command is applied to the respective session.

{00230} . Referring to Figure 45, an exemplary payload featuring echo
cancellation (EC) parameters set forth in a set echo cancellation parameters
20 (SET_EC_PARMS) command message 1405 is illustrated. The EC parameters 1406
defined in this SET_EC_PARMS command message 14035 have global default values.
..This message can be used to modify the default values on a per session basis. The
SET_EC_PARMS command mes-sage 1405 can be sent anytime after a session has been
setup. [f the session has already been started, any parameter modifications will take affect

25  when the next frame is processed.

[00231) By setting the Session ID parameter 1407 to a predefined

value (e.g., 0xFFFF), this enables the telephony default values to be modified to the values
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25 paraneters currently used by the signal processor to be requested by
transm ssion of a Request EC Paraneters (REQ EC PARM5) command nasspge2 b

as illustreehidgszsFi gure 47. The REQ EC PARMS command mess‘%g, 4%5%0
i ncludes the Session ID 1421 to identify the session. Inr & g s

shown in Figure 48, the EC paraneters 1406 42 21/03/2006 WO 03/028338

PCT/ US02/ 298@ecifietbintthd SEX] ECNPARBISSEhinfad RARNE LOSTRAGIRRHTRIS, ddRReal ong
with the Session ID 1421 are returned to the Host via a response

(REQ _EC__PARRE SRapECrammstzes mayrs! be MhdifiRl #lhECsBAMBhRSRsine ssbgedidd?5
further conprises.a Status paraneter 1426 that, when set to a

pr edet er i nél?“”\ﬁﬁf%%‘,scf“ﬁ&iﬂé%g%@-gs fal lengih 2pdaHRBE BN of 5 REQ EC_PARMS

command nessage 1420. 1002351 Referring to Figure 49, an exenplary payl oad
of an echo cancel | at [(§833t at i desishowreigiésie {EQeSFATERER) RSmmndndessage

1430 is il lustrat zg 5 The .F)ayl ag_ [ ngl udes a Session ID 1431. |n response,
the signdl pPEssd80S qapipssa pliralith 8t echia frrner!iation prrametensil40q mclidinedyt

E : : 4 t he Host, 10 - t ‘
forin i i qoPliledSrsifiion TRRSANFe O0Re alPE: BB imosamssliimarane i the ec
STAT REQ RSBarme&a 06101436 kleh SadeSsot %b@?ﬁ@ﬂ Fflambi@ M3 1 U colrite 66

0
cancel lation function for the session. ese paraneters are use%. by those

faniliar w ehebkdc@NG)gneeicteei4 | 20peiranteciiretutn BYSAERAY BarkiiteSTABE TROEC,
performance of the echo canceller during a connection. 15 For exanple, the
EC OFF par ah®fand CNSEparanagterad £19- 1412 eteeset ar emdiic blearedivcadlolvefor the current |y

di sabl eirli The hzl\/B Inidt par ame?er 1437 indi cates that the echo canceller
coef f i cient STaRIEEER qrdisblpment oF gehg Giicgliaionsmontisesrpregesineand semort noise,

[ . L 1438 i ndi cat t h h
o0 0, sl AP RS STEL {0 80 o
par anet er s rbﬁﬁﬁloaﬂor&féﬁé)nﬂla@ia@aﬁ&nBl_"ﬁfog?cm/al@e'&ﬁ%"ﬁh&%@%%a?‘an%{? have been
the double tal Kk

detected. The DTDet paraneter 1441 indicates that state has
been det ect B3 sdth theDERMetuanids pRS xpateyrejal m&ame@m)lmwi@@m mor e
information on the double-talk condition. NLPST paraneter 1444 indicates
that the ecYfies ehrticrndti0f say adiusighersho retyre doss priecddBiang—G&itit e. The FE Prev
par anmet 1445 indicates that the far-end tal ker was active in the

previ out st’SFEYYFRe RIN paraneter 1446 indicates that

{00233] Referring now to Figure 46, an exemplary payload of a
response 1415 to the SET_EC_PARMS command message of Figure 45 is illustrated. The
response, referred to as the SET_EC_PARMS_RSP message 1415, is provided by the
signal processor in response to every SET_EC_PARMS command message 1405

20 transmitted by the Host. The SET_EC_PARMS_RSP message 1415 comprises a Status
| parameter 1416, which includes information that indicates successfuf completion of the
SET_EC_PARMS command message 1405. The SET_EC_PARMS_RSP message 1415

further comprises a Session 1D 1417 that was provided by the Host to identify the session.

{00234] The Telephony Services catalog 1400 allows for EC
25  parameters gurrently used by the signal processor to be requested by transmission of a
Request EC Parameters (REQ_EC_PARMS) command message 1420 as illustrated in
Figure 47. The REQ_EC_PARMS command message 1420 includes the Session 1D 1421

to identify the session. In response, as shown in Figure 48, the EC parameters 1406
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25 the far-end frane has been detected by the echo canceller. The RESU
paranmeter 1447 indicates whether the echo canceller residual ipaug382006

bel ow a spagohiedsishreshol d. TalixO, Tailxl, and Taiix2 p
1448- 1450 are used to indicate the nmaxi mum echo | ength \Ah?%@qﬁ#ghg%ﬂﬂo

cancel | er should look for. Rin Status paraneters 145 1, nanely Ri nAve 43 WO
03/ 028338 21idystificAioee SETTECSVARIAS 86AmdKmERSgWOS Rog Witethesedsiy IDRI n

Ener gy Peak gca%?, and Rin Hang Over provide history information on the
Rin signal. &4 % giuRedsathshiosiefiaz eappspREQ_EE_PABMSaRSPEinessage 14B5.st or y

Sout Ave. Nt ERECoEC IO e ity nAb ot rab e Aoy mssesr bids
information fhai whbeseBpradeteANmE l’m‘e’m‘%%‘gg‘%}ﬂ%f%‘P"{epé‘?[‘)%lfj'%l e Tal k Hang Over

paranmeter 1454 indicates the time sincet State was
det ect ed. 5 f OBRQ7EC RefRMS icgmbivnéadei1gpg e 51, an exenplary payl oad of a Set
DTMF Paraneters (SET DTMF PARMS) command nessage 1460 is illustrated.

Transmitted fromthe pgss) the R%%Tﬂ@%ﬁ%ﬁﬂ@a&Q@Ea?%ﬁgﬁ%%%iﬁgﬁgu| se Time:

conprises 10 a nunber of paraneters ding a
(i n i nterval enedlagon switistid @eeon@E_STAT) REGRAmnAda hibsshbd B30 iDiuiagdaval s of

5ms) 1463, i nter-dfyﬁ%t time (in intervals of 5nms) 1464 and vol une 1465.
The Pul se TiThs nadlpahiaeludes pAsssianiel i4des!n respbasenthe signal phatsssperisiaeshd he
ON-tine for eac e. For this enbodinent, the tinme ranges from 5ns

DMTFE .pul .
up to 1.25 s°§3°§ﬂ6‘é°." S‘FHE‘FCGE%"EF TESPRRSCHBE ahet e REQU RSP messpgd 35 tathe Hsstdur at i on

of silenge tj i ng.t fiipst DIMF digit and follow ng the | ast
digit. The qr%gg{ﬁﬁgﬁpgﬁf"nﬂg%gkémet er 1464 includes information that

specifies the anount of tinme between digits in a digit string. The vol une
par amet er 1465 i ncl ud88236hf or e shawrin Figusijdutheipagmelees iddlyy ee of audi o

produced by EChIXAKEY iy 8. BT BULSR TRL LD SIBSHMEN ol 1,
o 5| SPonmREhuL s SR A SRR I AT MR 2
DTM-_PARVS_ Bifrativass egduate the state and performance of the echo canceller during a connection.
15>  Forexample, the EC_OFF parameter 1436 indicates whether the Echo canceller is
currently disabled. The LMS_Init parameter 1437 indicates that the echo canceller
coefficients and filter history buffers are being cleared prior to processing a frame. The
LMS_Up parameter 1438 indicates that echo canceller filter coefficient updates are
enabled. RinDet and SinDet parameters 1439 and 1440 indicate that the Rin or Sin signals
20 have been detected. The DTDet parameter 1441 indicates that the double talk state has
been detected. The DTRms and DTDS parameters 1442 and 1443 provide more
information on the double-talk condition. NLPST parameter 1444 indicates that the echo
canceller is in the non-linear processing state. The FE_Prev parameter 1445 indicates that
the far-end talker was active in the previous state. The RIN parameter 1446 indicates that
25  the far-end frame has been detected by the echo canceller. The RESU parameter 1447
indicates whether the echo canceller residual input is below a specified threshold. Tailx0,
Tailx1, and Tailx2 parameters 1448-1450 are used to indicate the maximum echo length

which the echo canceller should look for. Rin Status parameters 1451, namely RinAve
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1470, includes a Status paraneter 1471 including information that indicates
successful conpletion of the SET DTMF_PARMS command nessage 13:2@_/(13@; 006

t he Sessi ORyd By@Bs%472 associated with the session is a par%ioy g’%
SET- DTMF PARMS- RSP nessage 1470. [00239] The Tel ephony Serii 238 og

1400 allows for DIMF paraneters currently used by the signal processor to
be request eMMEnkrggRiH H&iBaergdfRiA EddrgV\CeARIDd2R InBRATANB/RRPSrovide '
PCT/ US02/ 29800 REQ DTMF PARMS command nessage 1475 as i1llustrated in Figure
53. The RE@sDIMVAlPHRNG guhnBmdigrels SiyBattd pamectsd dEspraviSetisisone $l£)lal476 to
identify the ion for which the DTMF paraneters are_requested.

r esponse, agls?ﬂ%\&%ri“ﬁ“‘m i9Uthe Sincyignal; ﬁ@e@?ﬂl‘lﬂﬁ%ﬁrp&l’?ﬁle@fss]“l ARTER §?}“ﬁ’(et he SET
DTMF PARIVB n iqure h ession | D
1481 and Staag.rsﬁp%?’a"é 9{9%%@5&% grow‘f rgﬁh{s Ufﬁ‘g "tf%r&] %%h%r esponse

message § REQALHIMr sEARNRARIRY D%G@QTal[(@QRé@%r%%fa%ﬁérn@szﬂﬂ&,cét@s thé G-ee 55, an
exenpl ary payload of a GCenerate DIMF Digits (GEN DTM- DIA TS) conmand

nmessage 1488in¢esthe Hdubddt talktsact. waskdesétdes t he Session 1D 1486, the GEN DTMF
DA TS conmand nessage 1485 signals 10 generation of a string of DITM

digits (e.g., | or mMy@spHTM Cké?ér}lﬁé n&ydﬁg I‘EB@%'CAC!Q]SIQ’?%?I@Ed ofdget! ength
of the DTMF d| git string i1s provid igit string Fength parameter

1487. The i-DENE Haraietérk @EmDTmhAEMcdmgiahd ivedshgen 46016 i¥iistiared. | S provi ded
by digit ID parameters 1488. Wen set, the Notify bit 1489 of the GEN DTMF

DIG TS conhapgnifedkstensheitdgs theSHIsod MFQPﬁBMﬁemmthmWﬂgaéﬂmmmgWent
control ssa be.15 sent. after the, DI rin ratj on has
ol ot ¥ PRsE G GRS G I Hg B P T G U e 5450 o set
forth in Figuye « . | ary
payl oad of 'ghl! Sr%%og‘gﬁ)n'hggﬁ%zéc;ﬁgrﬁﬁ{éé @Nﬂ%gﬁf“&ﬂg#@@ Wer tﬁ'%sgggtge 1485 of
Figure 55 ||ﬁtcr\la|s|dﬂ5ﬁ1|§;iitﬁd an&rﬂﬂurﬁ@mnqﬁe pIed- ﬁn{cﬁﬁrafni?étéil?m@ feEiddaT M-
Dl G TS _RSP nessage 1495, is 20 provided by the signal processor in response
to every GHENobidvienDhdtsgesifee theedNtimadezagdeDMFpulse aRarthisteadodiynehtitheHost . The
GEN_DTMF DI A TS_RSP nessage 1495

time ranges from 5Sms up to 1.25 seconds. The Guard time parameter 1463 specifies the

15  duration of silence time preceding the first DTMF digit and following the last digit. The
inter-digit time parameter 1464 includes information that specifies the amount of time
between digits in a digit string. The volume parameter 1465 includes information for

adjusting the degree of audio produced by activation of a DTMF pulise. For this

embodiment, the range is from 0 to ~63 dBm0.

20 {00238] Referring to Figure 52, an exemplary payload of a response
1470 to the SET_DTMF_PARMS command message 1460 of Figure 51 is illustrated.
Returned to the Host, this response, referred to as a SET_DTMF_PARMS_RSP message

- 1470, includes a Status parameter 1471 including information that indicates successful
completion of the SET_DTMF_PARMS command message 1330. Also, the Session ID
25 1472 associated with the session is a parameter of the SET-DTMF_PARMS_RSP message
1470.

[0023%] - The Telephony Services catalog 1400 allows for DTMF

- parameters currently used by the signat processor to be requested by transmission of a
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conprises a Status paraneter 1496 including information that indicates
successful conpletion of the GEN.DTM-_DI G TS commuand nessage 14&@/@3‘/?006

Sessi on | Dwigi@fo2s438at was provi ded by the Host to identi fyf,tdqﬁ] n.
[ 002421 Referring now to Figure 58, an exenplary payl oad o %i?iﬁ ﬁeport

(DTMF REPORT) conmand nessage 1500 is illustrated. The DTMF REPCRT command
nmessage 150BEQsDIRE PARESevamabd Messdgd Bt?ﬁiam‘riluistmtﬁrimﬁigeﬂh 545 TWO 03/ 028338 '
21/ 03/ 2006 _PCT/US02/ 29800 and a DTMF di is present. The DIMF_REPORT

conmand nesBEQeDTEOPARMScammand message 147 %@F%S%QOMDM@ giidgntifydld ect i on

d wh t h d 002431 th | d
o orae ool RE whiB e Rlra e e BRGSEL hTeGee SRpdt Mgyl oY 02
1503 and a Sl S ﬁﬁﬁetgl%ﬁ&'ﬁﬁfﬁfnnjt@oﬁjﬁﬁﬁ PEW@@JWCS;&QQ‘;&@ set

("1 ") when the nmessage is associated W th rame 1n ich "the DTMF

digit has esdtgure S fleignvisiethe SERiduND 1981 aestails pirdmdtd 1a8EaE edlurhediolthe The
Digit |D paranmeter 1503 features a value of the DIMF digit detected. Each
DTMVF di git Hest vigragedponss mesags (Rffe D BMERARMS REUd##): mi ned bit val ue. The
DTMF duration paranmeter 1504 includes information that indicates the

cunul ative time that [goben] DT M- Riifgtihg haso Pigd 53 QnRkansiady. payibedoftshe END
paraneter is set to "1", this paraneter now indicates the total ONtine of
t he DTMF di@f’trleraie{DMEMngdGENnDTw_MGhTSjamamembmssswee!4&$/ésiiliwsbla@dto suppor t
pr ogr ammabl e tone gener ation and_detection. i s enbodi nent, the user

can sel ect Bfsides e S‘SPFé]ad@%f*@ﬁEWM MF sléltG]5$ C‘Z'Wmi"@ BesseEsddss Figkabhe

d d t d f to 16
et g e e T T e Ay A S
consi st of Ip?c%céksegl'ﬁ]cflén%ﬁ% I?'?MF’HHélHuF?Ageiswoﬁﬁan Lﬁ%n sfﬁ?\% iéﬁ#{(ﬁ' me, OFF-

time, upper trequency, |ower frequency as | ow
t hreshol d \pataieeer ¢487. Tthe:(&ﬂeﬁ‘drf(lmd)ﬁﬂ:lﬂmHtgitf»\ﬁﬂmﬂ&@hnhg)H@r@k@iﬂddﬂﬁd.
(002451 Referring now to Figure 59, an exenplary payload of a set 20 tone
frequency @BETDTENEGRREGSSEC drhrearsc, the Mosifiebitl BIBE of the SHAWDTMREIGETS TONE_FREQ
command nessage 1510 co n’grl ses one or nore of the follow ng
comimand message 1485 1s used to request that an acknowledgment control message be
15  sent after the DTMF digit string generation has completed. The payload of the

acknowledgment control message 1490 is set forth in Figure 56.

[00241] Referring now to Figure 57, an exemplary payldad of a
response 1495 to the GEN_DTMF_DIGITS command message 1485 of Figure 55 is
illustrated. The response, referred to as a GEN_DTMF_DIGITS_RSP message 1495, is

20  provided by the signal processor in response to every GEN_DTMF_DIGITS command
message 1485 transmitied by the Host. The GEN_DTMF_DIGITS_RSP message 1495
comprises a Status parameter 1496 including information that indicates successful
completion of the GEN_DTMF_DIGITS command messagé 1485 and a Session [D 1497

that was provided by the Host to identify the session.

25 [00242] Referring now to Figure 58, an exemplary payload of a
DTMF Report (DTMF_REPORT) command message 1500 is illustrated. The .
DTMF_REPORT command message 1500 is sent whenever DTMF detection is enabled

45



parameters: frequency indices 1511, a first frequency index dictionary
1512, a second frequency index dictionary 1513, a m ni numthregholgh22d46
and a tw swdléslhsizghe frequency indices 1361 are an |ndex - ﬁbh%ﬁ'c' es
ranging from 350 Hertz (Hz) to 25 approxi mately 4000 Hz for ex %p

100246) Herein, the user is allowed to specify 15 frequencies to detect.
The first fraqu@ﬁw dipd &praeat Toe BTWIHRERCBTeomifai® messagdthes is @t dnodex
(0-14) of 46 WD 03/028338 21/03/2006 PCT/US02/29800 the | ower frequency
conponent oftt Ye Pegniner{dhs digdetpation apdagrinarien dim Bgibdeiction basipded r equency

i ndi ces. The second frequency index dictionary paraneter 1513 includes is
an index (0-14) of t{ae243] gher Afslegyuethe paylospangrisesafSetdien OS], ahtBandi ndex
is selected from one of the 15 frequency indices. No frequency | or
frequency c8ABBRENtY2nED! %éDﬂ’aFa@ﬁf‘égéQﬁt 2 ayTF éweém panaseeterdded.vBileue. 10

002471 h | 1514 lu h i
Loeq 1o Boy ERh Pt g ael (h DRIRE B osdt B sEratidonah e Bodye Eh?ts o
threshol d agg PRIEaRReds LiRkd. dgih@m.seome éﬁ&??ﬂ?ﬁ&&lﬁlﬁ lEBeS%J?g&)AW%Eﬁ%l s St

dBm but actual val'ue depends on source o e si

par anet er 181 parametetitbos féanirey AilieT the DIMF athitGRiee®d. BadREXTMRWIgaGSept abl e
rati o between energies of the conponents of the tone pair signal.  The

r ecommendedprigsipugdy assigng! di@rigueniedetecmingd biv sdlue Thed¥TME dontiocthparsingeral sour ce.

00249] Ref | mbodj ment__of | oad of
et Qtt ﬁe'?# findl erfofend etse%ﬂar%ﬁ%%%éna%%%&%aﬁw%ﬁééE%Se 1520

i s showy NCE- ssage 1520. set s h ON-tinme
dur at i on for ggﬁlwﬂ-one gﬁ arar'écnér'sé 'ﬁ?f’%'ﬂyter%?w E‘ﬁt&ﬂﬁsf"ﬁ i‘eﬁ?lgure 61, a
SET TONE_CADRNGR &fthe © e message 1525 sets the OFF-tine duration for
each tone being gener at ed. (002501 Referring now to Figure 62, an exenplary
payl oad of a set &09 f] thre[_sler}glndcclnow SSET TONE THRESH L command

, Certain parameters are available tosuppo

nmessage 1530 is sho
programmable tone generation and detection. For this embodiment, the user can select up

to 15 frequencies from a set of 37 to be used in tone generation and detection. Using these
15 15 selected frequchcies, up to 16 different tones can be generated or detected. Each tone
“defined can consist of a single frequency or multiple frequencies. The ON-time, OFF-
time, upper frequency, lower frequency as well as the high and low threshold values can

be specified separately for each tone defined.

[00245] Referring now to Figure 59, an exemplary payload of a set
20 tone frequency (SET_TONE_FREQ) command message 1510 is shown, The
SET_TONE_FREQ command message 1510 comprises one of more of the following
~ parameters: frequency indices 1511, a first frequency index dictionary 1512, a second
frequency index dictionary 1513, a minimum threshold 1514 and a twist 1515. The
frequency indices 1361 are an index of frequencies ranging from 350 Hertz (Hz) to

.25 approximately 4000 Hz for example.

| [00246] Herein, the user is allowed to specify 15 frequencies to

detect. The first frequency index dictionary parameter 1512 includes, an index (0-14) of
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For each tone capabl e of being generated, a single frequency conponent of
the tone with energy below this threshold is rejected. The recommnsledooe

val ue i s -@@ @hpszsput actual val ue depends on the source 1 nk
attenuation. Simlarly, as shown in Figure 63, a set tone%?ﬁﬁggﬁ%ﬁgo hi

(SET TONE TI-1RESH HI) command nessage 1535 causes a 25 single frequency
conponent othetineertfienenvy cdmmenentgy a tdney €he index it kelesiddtoth o of @jed6t ed. The
recommended value is 0 dBm but actual val ue depends on the source as well
as |ink at {reaigagy iagicess Thowscond fowemy index gstiomusparmastenSh2 inbidesos 00251

Referring now t L gHE e 64 n exenpl ar | oad a , response. 1540 used
in yespogdi Hg=% @-g&gﬁthgpIgbﬁfqug*y%gﬂ%gtgo%ﬁwengggg@ig}glsgglectfffféﬂ‘p es 59-63
i's il1ustrapedys WS trddlakl dRebBYND ﬂ%q&hg,nadr RERGESWBpbfR thfayldest, each
response conprises a status paraneter 154 1, IC |ng ucriles I'nformation

t hat i nd$ catepresertedtiyaqessiivdd coaellet i on of that corresponding "Set Tone"
command nessage. [002521 The current settings for the Tone paraneters may

be obtained by sendigi@g4the appledRhindiSRERId E E CADENCE ON,
REQ TONE_CADENCE OFF. REG " 1' ONE TristaH Lo %EIIQMT%E\I%I"I{ILI E‘é’ﬁfﬁ comrand

message ( geinerinatidnl thiativised toadtablishasthibbholdizherd 6z si¥Yals vRRBRgY Aesshes” ) .
The REQ TONE YYY command nessage features the control header (no_payl oad)
confi gur ed Wieshpld fre pCaesstdiypr deteciiont Becopfmanded theeintld vdludisadiedBrapati f yi ng
"Tel ephony Services" and the Code paraneter to indicate that particular
"Request Toftal yaikedepends epapuen offthf $98honse to the REQ TONE YYY conmand
nmessage, a 15 response, generically referred to as a "REQ TONE_YYY_RSP"
messagelld s return by[00R48] si griie twisopemsr 1605 inblod¢dosforméton thahidmace, as
shown in Figure 65, the REQ TONE FREQRSP command 1545 features . a payl oad
that i ncl udeBaxmumpgicgtable satipsbetyecn spergies ofitbaeprnopesipiife tons B‘i"hﬂ%’lagn as

provi ded byfﬁc@?co%%ln&%%’m%%% E@I‘?l,s B (aacu?gl vaiﬁfi: éjplégds%%'thezggnai source.
[00249] Referring to Figure 60, an exemplary embodiment of a
payload of a set ON-time for tone cadence (SET_TONE_CADENCE_ON) command
15 message 1520 is shown. The SET_TONE_CADENCE_ON command message 1520 sets -
the ON-time duration for each tone being generated. Similarly, as shown in Figure 61, a
SET TONE_CADENCE_OFF command message 1525 sets the OFF-time duration for

each tone being generated.

[00250] Referring now 10 Figure 62, an exemplary payload of a set
20 tone threshold low (SET_TONE_THRESH_LOW) command message 1530 is shown.
For each tone capable of being generated, a single frequency component of the tone with
-energy below this threshold is rejected. The recommended value is —35 dBm, but actual
“value depends on the source as well as link attenuation. Similarly, as shown in Figure 63,
| a set tone threshold hi (SET_TONE_THRESH_HI) command message 1535 causes a
25 single frequency component of the tonc with energy above this threshold is rejected. The
recommended value is 0 dBm, but actual value depends on the source as well as link

atteruation.
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25 1002541 Referring to Figure 66, an exenplary payload of a Tone Cenerate
(GEN TONE) conmmand nessage 1550 is illustrated. The GEN TONE comeRng/2006
nmessage 15300 cmoppsasses a Session | D paraneter 1551 to |dentlgcf.l];m§0959800
particular session as well as a Tone ID paraneter 1552, a vol unme paraneter
1553 and a tone duration paranmeter 1554. 1002551 The Tone | D paraneter
1552 i ncl udes i nf or mall08ptlt hat Refetdng adw eFigune64, ppexaiplirp payltad ofe gener at ed
(e.g., DIMF, _etc. ol une aranete 1553 includes information to

speci fy the 5??&?%9)‘\?8%??8 i FesRORding i ch P '(')’SFJBW@N@B C?ramaraiaﬂ%angfosl 028338
21/ 03/ 2006 fpgill-'ésl@ogj lg %mgathP[@héﬂo (g4 égm tF%SIgI'&u Pltgfci)ﬁnsg?{ aﬁ‘hjo n?a}éﬁr amet er

1554 includes information t Speci | es e (e.g.,

0" Dbeing coBiponuQ@umpAsts alshtus JufambicP 1548 WhiViRlnefibies iBfokh&ion M Ha¥ates
representation multiplied by 15 nis (such that "OOOA" is equivalent to a

150 ns t @ne suchgsshulicompletign $0BR S6FesRafdbgrSagronovednamdridgads@eb7, an exenpl ary
payl oad of a response 1555 to the GEN_TONE conmand nessage 1550 of Figure

66 is illustrated. T{e259SPONTRe chirRheickBPs kR tRSTde FEdkntNF. 538 Message
1555, is provided by the signal processor in response to every GEN _TONE

command nesShigéned 5 Sendingnismapptopdate R BCh #FONHO B‘REQTREQGEDNEQ\JEDBBEEneﬂs age
1555 conpri ses a Sta tus paraneter 1556 including 10 i nformation that

i ndi cates s&EEd! Gk jQfif, BEQ hReNEERHRESE kOWhand message 1550. The
GEN TONE_RSR 0 co ises a Session | D 1557 that was

provi ded by %WT%ﬁgﬁng‘?W" neseAgt (grnenasadly fefereddnes | D par arret er 1652
identifigs & ter 68 an exe | ary
payl oad gf aﬁg %5{,¥one"§ﬂ%$@'uf (ﬁ‘%m%?@gsgﬁ i%%’ﬁa JUSH

Provi ded byfaataeesmsdonxr@f Heh@cr%ﬁc%l?‘oa@rc‘éﬁﬁﬁ&fwnﬂ fhe catids phihie ormand message
1560 is used to stop or pause the tone generation. ﬁe Session 1D 1561 is

provi ded t océntrehheafisr spévifyesTelephony Bervicestand e (6 padasient iofindictd tha | D of

the tone to stop.
particular "Request Tone" message.

[00253] In response to the REQ_TONE_YYY command message, a
15 - response, generically referred to as a “REQ_TONE_YYY RSP message is return by the
' signal processor to the Host. For instance, as shown in Figure 65, the
- REQ_TONE_FREQ_RSP command 1345 features a payload that includes a 4-byte Status
parameter 1546 preceding information as provided by the SET_TONE_FREQ message of
Figure 59.

20 [00254] Referring to Figure 66, an exemplary payload of a Tone
- Generate (GEN_TONE) command message 1550 is illustrated. The GEN_TONE
command message 1550 comprises « Session 1D parameter 1551 to identify the particular
session as well as a Tone 1D parameter 1552, a volume parameter 1553 and a tone

duration parameter 1554.

25 ' _ {00255] The Tone ID parameter 1552 includes information that
identifies the type of tone to be gencruted (e.g., DTMF, etc.). The volume parameter 1553

- includes information to specify the audio volume.of the tone from 0 dBmO up to —63
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{00258] Referring now to Figure 69, an exenplary payload of a 20 response
1565 to the STOP TONE conmand nessage 1560 of Figure 68 is iIIthlr/eégg.zo
response, g @ldx8dgt 0 herein as the STOP_TONE_RSP nessage 1565, 1s provided
by the signal processor in response to every STOP TONE coffr&Vg%#8ehge
1560 received by the Host. The STOP_TONE_RSP nessage 1565 conprises a

Status par amehmrforlézé%gzei. MTHE bRk Qekadidh QFAAREdr 9554 Raldds MibaAtieS ha s&f ul
conpl etion of the STOP TONE command 25 nessage 1560. The STOP TONE_RSP

nmessage 156%hd durdtive of denpri(ses d bSeg seminuddd and 56 dutatiat equbaleptrtotheded by t he
Host to identify the session. 49 WO 03/028338 21/03/2006 PCT/US02/29800
[00259] Ref éiaptigrressniatigy meltiphed tinl Sanelsphdha) "0\ " devauiyplept trad &0 mRESST t

( TONE- REPORT, or;‘mand nessage 1570 is shown. When the Tone Detection

enabl e para 'iaﬁ?n 1324 of the SESSI ON- SETUP conmand message (see Figure 29)
is set and a user progranmed tone is detected, tones are reported when
they neeP the specifil882%] oN aRefewmg npyviieEisyst67; an expraplenymayipad efifet er

fi ti - - TONE-, CADENCE- 520
cont U o BEE 1205 ol AT TN SRR QNS0 e . 1500
CONpI i S aThRINO i RADIELEN_FOKE kep WISRL 1345 iDGPRE] bok Snatessi on

as well as a Tone ID paranmeter 1572, an uration p meter 1573.
The Tone | Dppatsadrai fspdisd @ elOryiGRN UWRE ¢onirfdndatdssipe 1 $30xtaashiied bhthet ype of
tone detected while the tone duration paraneter 1573 includes information
t hat speci f Hes. TheGEd AONENREP messdga BXSE compriises i Status peramatec bisdiimedudingy 15 ns

interval s).. (00261] Referring to Figure 71, an _exenplary pay] oad of a Fax
Tone . Ribor INqTASC R RS SO AT IR AN TN cAmBRN Mo o f ax

tone is 15 e EA% ONE- RE conmmand ssa is sent to
i ndi cat e thfeg%tbbﬁégeggtti@{\gd. SE{ megsaﬁ%gsg?ﬁrgo\ﬁf"f‘?"%@gsgﬁ'toﬁ%gﬁt%lc Pon of
CNG, CED, Ogroy d?dlbﬁﬁéH-gﬂﬂéﬁleHﬂﬁ‘g%e 2 &idn'afg 1R foRa trrﬁe]Ee?I«@ﬁ?iﬁent#JéZ theand
1578, respectively. 2d. Voice Services Catal og 100262] Referring now to

Figure 72, whrewpenplary listing of

[00257] Referring to Figure 68, an exemplary payload of a Stop
15  Tone (STOP_TONE) command message 1560 is shown. Provided by the Host to the
signal processor, the STOP_TONE command message 1560 is used to stop or pause the
tone generation. The Session 1D 1561 is provided to identify the session. The tone ID

1562 identifies the ID of the tone to stop.

[00258] Referring now to Figure 69, an exemplary payload of a
20  response 1565 to the STOP_TONE command message 1560 of Figure 68 is illustrated.
The response, referred to herein as the STOP_TONE_RSP message 1565, is provided by
the signal processor in response to every STOP_TONE command message 1560 received
by the Host. The STOP_TONE_RSP message 1565 comprises a Status parameter 1566
including information that indicates successful completion of the STOP_TONE command
25 message 1560. The STOP_TONE_RSP message 1565 further comprises a Session ID

1567 that was provided by the Host to identify the session.
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20 nmessages associated with a Voice Services catalog 1600 is shown. Herein,
the Voice Services catal og 1600 contains nmessages supported by vari®832006
voi ce functwonyoxsbist he signal processor. Al messages in }—&Eﬁ g/(ﬁ} 3@
Servi ces catal og 1600 operate on an established session. n 8 2%%ssi on
IDis required for all these nessages. Al "SETup" related commands
support voice default (83f%es, SFefwendiorigurddlen pesmdge paylsmadrbt Toqui red 25

if voice default kge e _acceptable for_a session. To set the default
val uesa the @f‘é’é’gi(ﬁﬁ L@%@RB}@P@P"F@G%@ 1 Y0 IbPRE- Whernt}wT@mer@&tw/ge,/the
[ ' i ion. 50 WO 03/ 028338 03/ 2006
per Usoz) 208080 B3l h24 SR ARRENNR ST s3hmand mtEign ar By POt o SET
VO CE_PARMS £ s@asadBioldl BettSed Rl are T&@n&?&h%%ééﬁﬁfeﬁﬁé/%&ﬂgﬁﬂ”d
a plurality or v

message 1605 conprises a Session |ID 1606 along w t oi ce
par anet erss 1@97%nd DRB simepset &ithé RAS parfieted daaliglafiontndssaae(eRQISET TONEd Or
restricted to one 5 or nore of the following: a post filter enable (PFE)
par anet er 163OPENCR| @N-1pakandiSET: EPNELHABENCEHPEE) SHar anet er 1611, a sil ent
conpressi on enable (SCE) paranmeter 1612, an encoder rate (ER) paraneter

1613, a Reset Encoder[00ERES) pahaTONEr REBOHT camMan®inesshaciue torh?RES)
paranmeter 1615 and an Automatic Level Control (ALC) paraneter 1616. [00264]
The PFE and S+¥PE [Bapameice t 571 16itentifiitheldticulansissideas wal dsnfTonedd i on f or

enabl i ng or di sabl ost fi|ters and high-pass filters, respectively. The
ER and ERESpﬁ’ﬁ?ﬁ%i%&sg‘f@fg‘%&t'ﬁPﬂ’ai“ﬁféf gfﬁ’é- iTh dParaliDl Reramaeger 1ABAi f yi ng

encoder jpat t] ncogder for .the, .next processed frane,
respect ileel ;ﬁé l#ﬁgﬂ%%?%ﬁgﬁgﬁﬁrﬁe ?yfﬁgwp%gﬁfﬁﬁeésqw?'%f%? Wﬁ? ﬁlgﬂm’t"l?ﬁfa"'fcé%et s the
decoder for iMencnR inRIr@AGEHSRA s{»é’cﬁf@{hﬁ&@l (’%J-%mé)&fr%mﬁtoﬂhe}%ﬂ:(iaéc%lidﬁdes
information for automatic adjustnment of audio |evels according to 15

pr edet er m ntd Sdecinleedals).ncrenents (e.g., -5 dB intervals). [00265] Referring
now to Figure 74, an exenplary payload of a response to the SET :

VA CE_PARMS conmand SRpe 168e@ho FH BHEE 77 3in cSedibl R Fak
response, referred tgmgls ?he SET ng CE_E’%ENE’_I—%f%e néég’j’té’g &%gfoa 3 ?%BF ovi ded
by the si gRedoriFaXeTONIE_REPORTPRSRaridOndwRE Y 5 BET s ChvRARME: eemand
nmessage
15  detected, the FAX_TONE_REPORT command message 1575 is sent to indicate the tone
detected. This message will be sent for detection of CNG, CED, or V.21 Fax Tones upon

setting of parameters 1576, 1577 and 1578, respectively.
2d.  Voice Services Catalog

[00262) Referring now to Figure 72, an exemplary listing of
20  messages associated with a Voice Services catalog 1600 is shown. Herein, the Voice
Services catalog 1600 contains messages supported by various voice functions of the
signal processor. All messages in this Voice Services catalog 1600 operate on an
o ~ established session. Hence, a Session ID is required for all these messages. All "SETup"
related commands support voice default values, so sending these messages is not required
25  ifvoice default values are acceptable for a session. To set the default values, the Session
- ID parameter is set to OxFFFF (-1). Otherwise, the command is applied to the respective

session.

50



20 transmtted by the Host. The SET VO CE_PARMS_RSP nessage 1620 conpri ses
a Status parameter 1621 including information that indicates syqcrRpsfiboe
conpl eti onwad od2e338SET VO CE_PARMS conmmand nessage 1605 anq,cq.Fgg%%j ) I'D
1622 that was provided by the Host to identify the session. g? The
Voi ce Services catalog 1600 allows for voice 25 paraneters currently used
by the signal processt2¢} be reghestaFihye 13, anexenpbiropaytfadaf a

REQQVA CE__PARMS command nessage, 1625 as illustrated in Figure 75. An
exenpl ary padht lod@IeF_RAHMReeperdiressagrNEOT isshend The SEAg¥OICRBARMY udes t he

S i | D 2 i ] t he. i on. , h in Figure

76 "t he vor corgnd bR Lok RSB 58 508, 1D Bedd TRED Sisude R hmiver 6 S631,
i val ent tg, O} arYie c . g i 1605

of Fi qure. 7o s oL OYhee e o PR e o B TR R A0T 25

are ret ubnedrimord dfehdolbwivig:aa pospliktraashlO{PFE) pRSNABSIS | BRIS@OSass filter

(REQ VO CE- PARMS RSP) 1630. 2e. Fax Services Catal og [002671 Referring now
to Fi gure 7Fnable(RBEEprramgter 1634, arglenfcommesdenymsbla $d0ipataedtenil § 12, an Fax

Servi ces catal 17 is illustrated. Herein, the Fax Services catal og
7700 cont a) FEHESEEJEE) BARRITIEL, By i Froter ERES Mot Tt RBE0r ¢ he
signal proc i i ax.. Vi 0q..1700 rate on
an establi sﬁbgg&{f(r)(@ie%% %%&g%gﬁ%lg?"gggggépéﬂﬁ%c! égn?]ré)g@{e!gf)fp%@mé:%r lgﬁst hese

nmessages. All "SETup” related _co nds support facsimle default val ues,
so sending these rress‘ﬁéféé i s nbte ﬁﬁwwﬁmwmip aphiidsndyde accept abl e

for a segsi def . val t he. Sessi | D r er may be
set to E‘Z X Eég?r-?%f:&a@ﬁ %&vﬂ% ééﬁ?ﬁﬁ?&‘%@%ﬁﬁﬁﬂﬁ‘ P ﬁﬁpqseﬁs?%gfﬁg&heespecti ve
sessi on. 15gRQA&ERESPerambBRN 61l Narfd BYE Sichfie i@ BNETR: %fou%igy L&g&'er‘?:ﬁt @& SET
FAX_PARMS command nessage 1705 conprises a Session D1 and a pfur ality
of fax par amefresesing Tk/encodee foutliengxt gaodesRO framk,edpeétively. Mas DRIES!fhnierone or
more of the follow ng: a maxi mum Mbdem Speed paranmeter 1710, a system
del ay par anttl@rincluieg information that resets the decoder for the next processed frame. The ALC

parameter 1616 includes information for automatic adjustment of audio levels according to

15  predetermined decibel increments (e.g., -5 dB intervals).

[00265] Referring now to Figure 74, an exemplary payload of a
response to the SET_VOICE_PARMS command message 1605 of Figure 73 is illustrated.
The response, referred to as the SET_VOICE_PARMS_RSP message 1620, is provided by
~ the signal processor in response to every SET_VOICE_PARMS command message
20 tra'nsmined by the Host. The SET_VOICE_PARMS_RSP message 1620 comprises a
Status parameter 1621 including information that indicates successful completion of the
SET_VOICE_PARMS command message 1605 and a Session ID 1622 that was provided

by the Host to identify the session.

[00266] = The Voice Services catalog 1600 allows for voice
25  parameters currently used by the signal processor to be requested by transmission of a
REQ _VOICE_PARMS command message 1625 as illustrated in Figure 75. An
.cx'e'mp!ary payload of the REQ_VOICE_PARMS command message 1625 includes the

“Session 1D 1626 to identify the session. In response, as shown in Figure 76, the Voice
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and a debug paraneter 1712. The maxi num Modem Speed parameter 1710

i ndi cates a 20 hi ghest nodem data rate that should be supportedjiy/dj]le b®¥s
rel ay gat ewayoz/diagsgsystem delay paraneter 1711 indicates the number og
frames of incoming data to ignore after any remodul ated dat@"PP%rossi on.

This is a logical formof echo cancellation that is necessary because the
echo cancel | pararheters 6T eequidaiendtorthasg pfoaided bt BETS VOICE MRS bommand def aul t
is set to approximately five (30 ms) franes. The debug paraneter 1712
i ndi cat es 25mpgseseHEpS giaye (7 plongreith the Sssoanl 10 1682 kwtd Sideslparametbrel 6831

packets. Normally, as a default, t debug information is excluded. 52 WO
03/ 028338 217’6?)%6‘“(5@“ %50‘5‘62/92@8?5{}%[“6@28‘% MREFEF ri ng now to Figure 79, an

exenpl ary paqFIqug, p 15 to the SET FAX PARMS conmand nessage
1705 of Figure qﬁs:ﬁ'%?’lﬂls“ﬁ@tggﬁglgﬁﬁe response, referred to as the SET

FAX_PA RSP nmessage 1715, is _ provided by the signal processor in
response ‘to every SET FAX %@ARmaééﬁWﬁ’ﬁﬂggaiﬁéssage 1705 transmitted by the

Host. The SET FAX _PARM5S RSP nessage 1715 conprises a Status paranmeter 1716
i ncl udi ng i nformati onl00R&R] i ndiRsfareng navetofigeeds hukxengimplistiigafi of t he SET

FAX_PARMS command nessage é{o? and .a Session 1D 1717 that was_provi ded by
the Host to TOREI PR Wb Faxservienssaipies THY icilluskpied;i esgincthe Bog 1700

allows for f@x. . ly_used by the_si.gnal .ocesgor to be
Fequest cd by AnSRTER P10 cobhink Her Bl trishEly Yelnta i e CaBUSE FOB%5

i Il ustrat ed sighalfpraresser. 3 mddsses RER FAXSENBME 16050 PR o pESE 8H Gn dsfaAfsHenC! udes
a Session ID 1721 to identify the session. In response, as shown in Figure
81, thelPax spaicanBemesa 362i6n (2 Guicvdrddotalltod tHehemepadea vl eSETupr Rtsled by t he

SET FAX_PARMS command nessage 1705 of Figure 78) 15 along with the Session
| D 1727 and cSpaanss sprenogifaqsinileldef@ltaeivey, s sendiog these mhwsagds sstnov requiged ipay| oad

of a response ssage (REQ F PARVS RSP) 1725. 100271] Additiognally, as

shown in Fi aﬂP@F@gaﬁ a@%‘%‘?&%ﬁ?ﬂ AP Al sebthe _Qeﬁaél_ﬁ&?'%'esf s Sesivadhnect

(REPORT. FAGRAREENNED LATIMIAEIEePAIRAIA hScombhid Eifissho e REPCRT
respective session.

15 [00268] As shown in Figure 78, an exemplary payload of a
- SET_FAX_PARMS command message 1705 comprises a Session ID 1706 and a plurality
of fax parameters 1707, including, but not limited or restricted to one or more of the
following: a maximum Modem Speed parameter 1710, a system delay parameter 1711,
and a debug parameter 1712. The maximum Modem Speed parameter 1710 indicates a
20 highest modem data rate that should be supported by the fax relay gateway. The system
_delay parameter 1711 indicates the number of frames of incoming data to ignore after any
remodulated data transmission. This is a logical form of echo cancellation that is
necessary because the echo canceller is turned off during fax transmission. Normally, a
default is set to approximately five (30 ms) frames. The debug parameter 1712 indicates
| 25 .whether debug information should be included in the fax packets. Normally, as a default,

the debug information is excluded.
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20 aut ononpus nessage, which is generated by the signal processor when it
detects the fax disconnect state during a Fax session. The payb%bq?§yggl%
i ncl udes awagsHieessglD 1731 associated with the Fax session, 2f em
Services Catal og 1002721 Figure 83 is an exenplary |isting ¥f/¥0¥3%9es
associated 25 with a Modem Services catalog 1750 is illustrated. Herein,

the Modem Services caf@i269 175ReEQAABANSTBEIAIE SN tRAHIA] Bayis8drh0 set
nodem paraneters utilized by the signal processor such as ‘equi pnent type,

dat a transf efiespoaseely 15 tnthg SEY A PARMS catmasl rmesshge 209 fkigurd38 MO 03/ 028338

21/ 03/ 2006 ‘ICT/ U?Oé_é29800 Simlar to the Tel ephony, Voice and Fax
servi ces, al 1" BECagaeeshpshrederfaddeas the ph T X _PARMP RPPImseespétaise on an

t abl i shed ian. Session | D i i Il th
o3t 2011 Shed SRR o BB S5 Rel et SHLEEL OB bS5 o
sendi ng tHWESEcSET@%SaGBaﬁaﬂsﬁlirfé@%E&WSf.eﬁn‘:iSfET{ F&x@ﬁﬁ@gﬁ%fﬁ%&%ﬂ'ﬁ?s are

acceptable for a 5 session. set the default-va ssion ID

par anet er mepmipsses @tStangs pAxdnkeir 1¢Hlihcludifl MEFMateh thhted] SR cdessf@ppl i ed to
the respective session. C. |LLUSTRATI'VE EXAMPLE OF | NI TI ALI ZATI ON PHASE

(002731 Ref &PIPlisHomehthe SEFiFguif SARMS eammansidssagy 1 @0tbandiarfiessiondD 1417 sequence
of control sages us he st.and the signal processor during the 10
RS Araou REbL b et e

Initializati 1" nessages are used to alter
operational paranmeters of the signal processor. The paraneters are then
used as default settild8&0or TheFixigryiedgathlogd?l dloss fgrdD2Fddmdtos t hi s
enbodi Bt, grgori SUCSDS’S%I ul conpletion of the Initialization process, the
si gnal mé oc EYEEHY Uisdy the peng! prevassaspode repuestad by trawssrissBnpfgur e 21) to the
Host (see b 0 DEV ,HEARTB sage, indicajes. to the Host
that the si g%?ﬁpérﬁo@é&d?ﬁm?aé‘gﬂeﬁségc ﬁ%ﬁ‘gﬁ@é‘ﬁq?ﬂ 9 _'&“ﬁ%é%év_“'HEARTBEAT
message, t hREGOBAXSPARMSEcobfiind WetlaPR FAB9SI0Rs §€ss§hgﬂ%2i@%g§e%ﬁ§ﬂii%' n order
ocC

to obtain information pertaining to the si gna{i processor 05). In
response,  t sessien.ginatspomepsaboat infRiguis 815 i Fak YalaMNe@rR9P6 (eyaraBe thare Figure
16) to the Host (block 1810). '
parameters provided by the SET_FAX_PARMS command message 1705 of Figure 78)
15  along with the Session ID 1727 and Status parameter 1728 are returned to the Host via a

~payload of a response message (REQ_FAX_PARMS_RSP) 1725,

[00271] Additionally, as shown in Figure 82, an exemplary payload
of a report fax disconnect (REPORT_FAX_DISCONNECT) command message 1730 is
illustrated. The REPORT_FAX_DISCONNECT command message 1730 is an

20  autonomous message, which is generated by the signal processor when it detects the fax
disconnect state during a Fax session. The payload simply includes a Session ID 1731

associated with the Fax session.
2f. Modem Services Catalog

[00272] Figure 83 is an exemplary listing of messages associated
25  with a Modem Services catalog 1750 is illustrated. Herein, the Modem Services catalog
1750 contains messages that are used to set modem parameters utilized by the signal

processor such as equipment type, data transfer rates, imaging characteristics and the like.
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20 The contents of the DEV_I NFO RSP nessage provi de the Host the current
state of the signal processor's hardware and firmwvare versi 0“2%’)‘1)9?2@06
ate.

base-| evel wohbhsnsmig on needed to determine if its contents -1 0-
1002751 Next, as an optional feature, the Host sends a DE\/P%&?N%OP

message (see Figure 17) to the signal processor. In response, the 25 signal
processor seRitslaatoDm/TREony, N olceRRP FARSHEGS, 4506 siegntBis Modem\$Bivides i s used
to configure the internal configuration of nenory anong various buffer

pool s (see bfariea!750@pgagmeg an gRahlishglsespion Ble6@83 S6ssRa 1D 3 2Q0Bd for all

PCT/ US02/ 29800 [ 002761 Thﬁr‘%é]lex;, ?4)er ation involves the initialization and
set up of t RESCIRGSTAgES. fol ¢ 3 Tupo pelqted comampdisupaet mofem defaylt walugsspve

nessages, n ; - - . Fi.qur.e. 2 and SERI AL - P
SETUP. RSP (?regg‘l"’é\g 3&@’%@%&@@%@'@‘??5\°d%‘6r"?fa‘é@’as"r‘$5\%e “‘u"‘r‘f’%"llﬁ%"cf%rs? 1825,
1830, 183b, sk&idh. Th34bthe 88a81 val@2h@B&sion i’{%@rpm&@%gﬁﬁé &Emo‘k@ﬁﬁﬂ?ﬂéopti ons

for configuring the firnmnvare becone quite vari ed, ependi ng on
appl i cat i on. Ofgereviszs thewommaed sageiedas de edspéotidle vassibn.Devi ce Control, Sessi on
Control and a variety of Services catal ogs can be transmtted to properly

configure the fig mwanguetritie: BXAMAE RINESIIATIOPPRA@ these nessages,
nanely SET EC PARMS nay be used to set echo cancell ation paraneters

bl ocks 1865 and 1870 00277l i ti i nt
ool ete. topoai iy ezt L OREHrt G, b afORL HUMAER iBoRENTRGSS 27
commands f r gRaueh® JHOSHirdi theSfbesiRePifthe haa%&u&%&%%@{?/écse_sr%‘ﬁmr i s idle

time, the signal processor asynchronously sends 8 STIrcS and
DEV_HEARVBEAitisfrasagsiase islshokn. 181659 cohtoltrsddesire uskaine altkr dgerationhlow t he
paraneters of these two nmessages were configured in the 15 DEV__REPORT
CONFI G ness agemgisescof thegignal progessad, The pagSTeRAT pivEhdR(ARM A sElcOE It RINAESITVE  PHASE
[ 00278] Referr.i nQw to Figure 85, an exenplary enbodiment of a flow

di agr am of §Wém£§aw§ﬁ€§ma% control messages exchanged between the Host and
signal processor to set up and run a voi ce connection session is
illustrated. Each sed@PBi}i s For this embodiment, upon successfut completion of the

Initialization process, the signal processor sends a DEV_HEARTBEAT message (see

15 F iguré 21) to the Host (see block 1800). The DEV_HEARTBEAT message indicates to
the Host that the signal processor is active. Upon receiving the DEV_HEARTBEAT
message, the Host sends a DEV_INFO message to the signal processor in order to obtain
information pertaining to the signal processor (block 1805). In response, the signal
processor returns a DEV_INFO_RSP message (see Figure 16) to the Host (block {810).

20 The contents of the DEV_INFO_RSP message provide the Host the current state of the
signal processor’s hardware and firmware versions and other base-level information

needed to determine if its contents are up-to-date.

{00275) Next, as an optional feature, the Host sends a
DEV_POOL_INIT message {see Figure 17) to the signal processor. In response, the
- 25 signal processor sends a DEV_POOL_INIT_RSP message (see Figure 18), which is used
to configure the internal configuration of memory among various buffer pools (see blocks

1815 and 1823).
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20 i ndependent of al | other sessions in that they are set up, torn down
asynchronously of each other. The paraneters set with the sessggrydgyglo(m
control mesp@efsssyse I n effect for just the session they are addressed and
revert to default values once the session is torn down. [OFEFGS0AZ98hown in
bl ock 1900, the Host starts the setup process by requesting that a session
be set up with a SESS|dghGETUP j :29),. S defini ng
t he Near-end and Far-tend channggg?%g eiétg)g'q%ﬁr‘%gElﬁéﬁa%l'ezf@%hagﬁ%lq'gq%& prment
paranet er s abeseiel mets. Rortthis einbalimes SfageinterdeiMamaéssaged) fath&Por t ant  par anet er,
the Session ID, is supplied by the Host to uniquely identify the session to
bot h t he HostERBAL\RORE /S FseeFiguna2Peod SERENL PSR 3580P_RSRYstcsgsegnal
processor. \%He icth is,permssible tqQq reuse a Session |ID once ag;revi ous

i nstanti ati dr’ B 519 SHAA PRAAHSTORP i RIBTS, 138 38833 18408451 9n 18P 28dSessi on
IDis pemmt ! i |..processor.respgnds with a
SESSI m_SETJE%Sgkﬁch%E@C’?@%% i3 5’3?%“@9?’35 {o PR Recomeduite BHRl 0L hce of
the Sessi orepdading@n ecPpli@LioH. GneCR MoPSHBL 08 atso&REd AR DEGL: ERflrAddr ess
paranmeters if it is able to do so (block 1905). Fromthis tine on, the
Sessi on | D iSessindrantrplad aparietyref Sarvicas catalogs sandmitansnliastetb propesagintigurel f i t
has not beeg]ﬁa*g:knovm edged with a status code value indicating successful
conpl et i on §¥ FrmeasmidicgignaborogessoesQagef thesp aessapes, ranebeSiT_i¢_PABMS 02811

e o A i S BB g S e TR 12 e "

Tel ephony and Voi ce Services catal ogs can be used to further nodify the

sessi on-lélevel par and®®7d]  As Qreeithq epsfigyratiandnieschagesare complSETyRICHBE- PARVS

and SET VO PARNG RSP ness%qﬁ e>§]chan e is sho bl ocks 1910 and 1915).
g e 2 Zpyhe HOS

15 [002821 ThEEREPOcSHeT &FPB ayaiipe tgpem ._ dHOM uP A bl ocks
1920 and 1 isSnde, C i i ALLlptdng a
SESSI ECi]rll_ST,%\"?l?gﬁT dlr?tlgégssg)gga?sgg tﬁflgg‘ﬁ%@&%’g&e?%&¥ﬂgggéf%%%fm*br%@es%%r and the

signal  pr oBE¥SSTATISTICDardDEY FHSR TRE STARLaBSRbI¥8R 3885 1o RERoKI gure 36). |f
the Status paraneter of the SESSI ON- START RSP nessage’ i ndicates that the

SESSI ON' STAfRFending on how the parameters of these two messages were configured in the

15 DEV_REPORT_CONFIG message (see Figure 19).

D. ILLUSTRATIVE EXAMPLE OF RUN-TIME PHASE

00278] Referring now to Figure 85, an exemplary embodiment of a
flow diagram of the sequence of control messages exchanged between the Host and signal
processor to set up and run a voice connection session is illustrated. Each session is

20  independent of all other sessions in that they are set up, torn down asynchronously of each
other. The parameters set with the session-level control messages are in effect for just the

session they are addressed and revert to default values once the session is torn down.

[00279] As shown in block 1900, the Host starts the setup process by
requesting that a session be set up with a SESSION_SETUP message (see Figure 29).
25 Besides defining the Near-end and Far-end channels, a farge number of telephony
equipment parameters can be set with this message. However, one important parameter,

the Session ID, is supplied by the Host io uniquely identify the session to both the Host
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20 nessage has successfully conpleted, the Host can start sending data
t hrough data nessages described bel ow. Typically, this process ils/dg\pzm
as nost coMeey(2818 have two channels, one in each directigipydRhofee
channel, the Host sends data nessages to the signal processor. For the

ot her channel
The | oadi ng

, th

si gnal processor

i nstance, t HBSEEHOLHdLAS begydo

e signal processor sends packet data to the Host. [002831

i dhesgrabripergsont Whale i i pasmmissihtede reabe massioyID OBewiprdviqust he

i.nvol.ves anal %Si s of Host, Port DMA registers. For

BRUBTRY queringangipign of aSgssion P is peigitedh i nt o

the RX data fueye and the signal processor reads data packets fromthe RX

data queue and after processing, 56 WO 03/028338 21/03/2006 PCT/ US02/29800

posts data packets to TX djtha gueue (blocks 1930 and 1935). Simlarly,
F agnd

the Host checks the ¥ TAT

PEESSPiOESIOpS T channel bef ore

accepting paghkajed sahap th?xgeEg;ggf’s%ag@g%]ﬂggvh}-’ﬁ c%gﬁr%sqﬁﬁe%c?ﬁ%@égs ihg| gnal

processor (bl ocks 1940 an

shown i n fhis data .

transfer pr@esss IDBdhd 2Is6 A HbtRredd NeRGer@Snd E£EH Al dreADarafR b€ it RAtbRED
usi ng the SESSI ON STOP nessage (see . Figure 37). This nessage does not

dest roy t he tadasi (biock b2R5).r Btohethisnimieas:, thaSesadDana critivabgarantetain all f r ane

boundary. [00

285

! 85]
run- time paFSaieaY

ESSI ON- STOP nessage. (S i qur or one of the Tel ephony
Servi ces or r\?clsﬁa % S%%?%@?”ﬁ%@gﬁgé‘g§Eﬁ5@§§i%gﬁpr%‘ﬁ¥g&f‘g‘?’e SR Wi th t he
Session IDin place of OxFFFF). After that, the SESSI ON START nessage is

used tolfestart the d8@&Silbn E. AssupimsunEsgiNcesplto0?sbhe SESSIOHN SERUP ne

usi ng the 19

phase, the si
time. These™$
w Il generape
speci fies nes

15

a8

If for some reason it is desirable to change one of the
ekmesspging: HAHK bas not hedreacknondedgyd with 8 statys epdsi valyet he sessi on

8%rocessor W | | Rave 15 several sessjons active at any

SEROP|'S PRYEEF! 4aULPR] apfivek Stheg serampndmessageg fomdpithy  and

S as 0 t, The,. a interface
T A PGl s Rt e d B B B Do B RSl o e
over the Hogdramdters €Ak af BlustfdiRe HMfIkR ST MADBPPARIOE JQyer the serial port
interface. 100287] As previously mentioned, for“this enbodi nent, the signal

SET_VOICE_PARMS_RSP message exchange is shown (blocks 1910 and 1915).

[00282) The next operation is to start the session. As shown in .

blocks 1920 and 1925, this may be accomplished by the Hdst initiating a

SESSION_START message (see Figure 35) to the signal processor and the signal

processor returning a SESSION_START_RSP message (see Figure 36). If the Status

_parameter of the SESSION_START RSP message indicates that the SESSION_START

_ 20 message has successfully completed, the Host can start sending data through data

25

messages described below. Typically, this process is two-way as most connections have
two channels, one in each direction. For one channel, the Host sends data messages to the

signal processor. For the other channel, the signal processor sends packet data to the Host.

[00283] The loading and unloading of data from internal memory

within the signal processor involves analysis of Host Port DMA registers. For instance,

: the Host checks the HPRQSTAT_x register before writing data into the RX data queue

and the signal processor reads data packets from the RX data queue and after processing,
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20 processor features a total of 512 RX queues and 4 TX queues. backed by
DVA. These queues are configured in this exanple to support up tZQ/\'_{P?/ZOOG
i ndi vi dual Wwopamsket data flows into the signal processor ]a(glg 12h§02

gl obal TX packet data flows out of the signal processor. 10 5%1?
Referring now to Figure 86, an exenplary enbodi nent of a 25 data nessage
i s shown. Theosixdats prekptsigehe?D0 data nudue (fdecka | Pditand h2HleSindROY, tanidosa pay! oad
2025. Illustrated as_an 8-byte header forth is enbodi nent, the data header

2005 i ncl udeShesks WB%‘Q@%@’SW@!EWPQ@% chypos) hebgoroses e preksied Auta fbaat i on

par ant or 20980 1103u56F SARG4ESTERARATELH @ *g@‘%p@f*@ﬁ@q BrShoto,  asei gned

by the Host in the SESSION SETUP command massa% (see Figure 29),
i dentifies the endpoi KO §41assoc¢5a5théff"\m@'ﬁ°kt|ﬁi5%‘ 8 fldia fransfas ProFRsS§an dat a

ket T the Ne d
Tag whi | & pacirap st s b i B e e 1P ARSI Sl etoave tne
Far-end T | : | oad
buf fer | engi E‘%‘%?ZP]TA‘TMW?E%’ér@%S’%@%ﬁf A S T et

buf f er | engtinact®e paa &amt bound®y6 | ncl udes information that specifies the
size of the payload buffer in bytes (not including the 8-byte header). For

this enbodiment, the mavbgad buffoptorl iR habhGirife 0ihes R bGfe AR | ar g

enough for the maxi mum si ze payl oad needed for the c eco (e.qg.,
the voi ce pajmhopaimetcts)ehaahgercapbe magd Br firdQlopping tike e @ing Bliet that when
set, indicates the first speech frane after one or nore silence frarres The
pay| oad 0y pSEBSIQN St '@FSS%FJ@CC Figere §dess opndisharfieicmhony Bav-cd@cm\m@ t he
format of tfgg datafrarre? | oad ,a deflnedln Figure_87 for rg)

[00291] The V&2 BESRPFS SR reshiat Bpde %’G*?'HE'F’L}’HQ’S‘ Fﬁf%‘r"ﬁépl"bhla‘fcwilo’d: i cat es

the sanpli ng-\fiérﬂﬁt ﬂieosir-ﬁ léﬁrﬁA@ %ssa%{: 13 T q? ealaﬂéfreéﬁ?SéThl s paraneter 2020

is used as nmeans synchroni zing % ons for the

Far - end. The tine stanl) M% 20 be in units of | ns.
E. .DATA MESSAGES

[00286] During run-time phase, the signal processor will have
15 several sessions active at any time. These sessions will need TDM and packet data frames
as input and will generate TDM and packet data frames as output. The data interface
specifies message formats that allow transport of the packet data frames over the Host

Interface. The TDM data is transported over the serial port interface.

[00287] As previously mentioned, for this embodiment, the signal
20  processor features a total of 512 RX queues and 4 TX queues backed by DMA. These
queues are configured in this cxafnplc to support up to 509 individual RX packet data
flows into the signal processor and up to 2 global TX packet data flows out of the signal

processor.

[00288] Referring now to Figure 86, an exemplary embodiment of a
25  data message is shown. The data message 2000 includes a data header 2005 and a payload

2025. lllustrated as an 8-byte header for this embodiment, the data header 2005 includes
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[002921 For a data message including PCMdata, the payload 2025 features M
16-bit PCM sanples (M? 1) as shown in Figure 88. It is contenpl ajechihepoe
pad byt eswmgsdzessadded to the nessage, if necessary, to k& idde sdoge

nodul o four bytes. [00293] For a data message containing encoded voice
frames, these 25 frames may be encoded in accordance with G 711 A-| aw,

Aol aw, G 726flovGtethiination g parhmated 2@028xicad refhied paramaters &bl Swag ¢ tigp-stamp
transferring G71 1, G 726 and G 727 payl oads across the signal processor. -
One way is tHFERES 288heri ¢ POM ADPCM Transfer (FRF.1 | 58 WD 03/ 028338

21/ 03/ 2006 PCT/US02/29800 & 1TU G 764 Recomrendation). For this payl oad
transfer schene, the {928y sanplhedlowéersunitidn tagiparoetr ddiicessigntdbyhe 1 |

PCM), G 726 (ADP ted into th | oad
SUrutture 2045 %@%?SSIQNLHETHPF?f@@?%gssgqregw?ﬁ%r%ﬁ detces v spbolst

structur % Zoa%? 1a? t»\%gﬂﬁls% t%\cf?a%cz%gﬁ éat gggg sor.a pﬁ ]\}egr—ér{ael"ransmlt

Si gnl ficance o I'rst COI’] a ns SI gnl ficant

bits (MSBs) cfht:u@\lvill Hab&ethe Nead&d ﬁgmlusﬁaca&te@ssﬁaa@mnpkr&%r-zﬁﬁﬂaﬁsam ains the
second MSBs and so on. Wthin a block, the bits are ordered according to

their sanpl euesdwidirhavehater-¢rideTap. s encodi ng i nterval corresponds to 40
sanpl es, each block contains 5 bytes. 10 1002951 A particul ar feature of

this structure is thajpops)- cr i trkephylodi?RAREIRELY 204 RERBE b py1dad Pl aced in

| ocations where it can easSily be di'scarded, w thout 1 npacting'the critical
(core) i nf orbirefed lewpth F16, £Market 21 7iahd BaaMtq@eEAEPCMe(;ﬁyMbuffcﬂleﬁgm is used,
then there will be four blocks corresponding to four bits of varying
si gni fi d@nceaaveir BtgdicludasBibrmiglion that pBBfes the Seskof theepaytoad byfifir fit bdest  bi t
"LSB" bl ock). 15, The ificant blocks (MSB-2, LS
associ at ed W% w%ﬁm&&&%ﬁgmi S FRssmbadmens Hean e 5%6&9?'3%
condi tions th| ALLon has be S b ference
to illust ré'{c‘fa\%b%@ﬁﬁg%la %"'"0"3 tﬂﬂmg e!s“('?}"m tTdn”i E’ad Aot ‘”"t’ g‘%&\ﬁﬁ&‘mg‘% F
construed i g, thé %lEé ﬁ@loaaﬁnﬁfe maYRér pgt‘dﬁeﬁpﬁhlh'lgétedn@r@pblpfhalt PBer det,ustrati ve
enbodi nents, as well as ot 20 enbodi ments of the invenfion, are deered
tolie wt hhﬂ’dildafteti&ﬂ'lrftlsbeeamﬂ'a&em oné of M6re silence frames, The payload type

15  parameter 2018 includes information that defines the format of the data frame payload as

defined in Figure 87 for example.

[00291] The time-stamp parameter 2020 includes information that
indicates the sampling time of the first byte in the data frame. This parameter 2020 is used
as a means of synchronizing and jitter calculations for the Far-end. The time stamp may

.20 * be in units of | ms.

[00292] For a data message including PCM data, the payload 2025
features M 16-bit PCM samplés (M2 1) as shown in Figure 88. It is contemplated that pad

bytes may be added to the message, if necessary, to make the size modulo four bytes.

{00293) = For a data message containing encoded voice frames, these
25  frames may be encoded in accordance with G.711 A-law, D-law, G.726, G.727, G.723.1
and G729A/B. There are two ways of transferring G.711, G.726 and G.727 payloads
across the signal processor. One way is t'hrough Generic PCM/ADPCM Transfer (FRF.11
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invention. 59 WO 03/028338 CLAIMS Wat is clainmed is: 21/03/2006
PCT/ US02/ 29800 1. A nessagi ng communi cation schene conprising: bacelyype

first contyply:Ress@de by a signal processor, the control gonpri ses
a nessage éer portion and a control header portion, the g@ﬂg‘}z&s» Weader

portion i ncI udes a catal og paraneter indicating a selected grouping of

control nMesgap’sc. 7§Iﬂ¢teéonﬁﬂé#ﬁatm5 AR U paylil Gt GcRme he edietkampRrE at i on of
t he sel ected grouping; and _ respondlng to the first control nessage by

transni tti ngnadedinancbramnt wih Give s gal)d), GR6HADPEMINGIG. P2 DESEPEM), 4® 2. The
nmessagi ng comunj cation schene of claim1, wherein the signal processor is
control | ed, insendd igterthepayioad psiure?(28 apset Euthiin Biguietdsages, including the
first control nessage, froma host processor. 3. The nessagi ng

comuni cation schene [0029¢] ai m The wirenensiertshractoa2al bepnigbarbdovks 2030i s sel ect ed
to be a Device Control catalog. 15 4. The nessagi ng_communj cati on schenme of
cl ai m 3, Swherrarigad adverdingrts thesianificance ofiths Hig eA ifigst loraba@lﬁ@taﬁs (hDE\PSSET NCDE)

Lot dent i 1y siengeat Graim S SESLEF eosneriimamietdns e RSP i econd
control mesgagey T/I%Big sa no %ﬂ{lﬁgbﬁ%ﬁyﬂ itS Q! OQ&réicﬁgérﬁrngfto t‘ﬁlﬂ?‘kam e, Wherein

the first contro nessage Is a ce nformation request _I NFO

nmessage fornﬁrh@erSﬁB@{thﬂrlMS&mfg ih@rvia Bdore shoh o310 Gatisles; edth bick mﬁﬁaage with
i nformation concerning a version of the signal processor, a version of

internal | of§bgtes thin the signal processor and a size of internal nenory
within the signal processor. 6. The nessagi ng conmuni cati on schene of claim

3, whergyn the first (g@osyol RBafBASFERuk Sf HideNEER i§ BROTIN-ceigEdli gur ation
(DEV_REPORT CONFI G nessage that configures the signal processor to
peri odi cal | {gnbabemai pinfosmakaiagssd irnlocativpiwhere fcat bmil§ be discarded, without
impacting the critical (core) information. For example, if 32-kbits EADPCM (G.727
4.2n1is used,- then there will be four blocks corresponding to four bits of varying
significance (MSB block, MSB-1 block, MSB-2 block, least significant bit "LSB" block).
15  The least significant blocks (MSB-2, LSB) would be associated with enhancements and

may be discarded under congestion conditions.

[00296] While this inver_nio.n has been described with reference to
illustrative embodiments, this description is not intended to be construed in a limiting
sense. Various modifications of the iflustrative embodiments, as well as other

20 embodiments of the invention, are deemed to lie within the spirit and scope of the

invention.
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control nessage. 60 WD 03/028338 21/03/.2006 PCT/ US02/29800 7. The
nmessagi ng comuni cation scheme of claim3, wherein the first conptir/d3/2006

nmessage i Swp eRdigads port setup (SERI AL- PORT- SETUP) nessage : i gures
a serial port of the signal processor. 8. The nessagi ng coﬁr#ﬁﬁ?ogéﬁogn

schenme of claim1l, wherein the catalog 5 paraneter is selected to be a
Session Control catalog. 9. The nmessagi ng comruni cati on schene of claim8,
wherein the first control nessage is a Eeadi6n setup ( SESSI ON_SETUP)
message to establish a comunication session, the SESSI ON_SETUP nessage

i ncluding a sessi%RLidelnti fi.cation paraneter, a service setup field, a-
tel ephony field, & Rear?BHd 'thannels field, a Far-end channels field. 10
10. The messagi ng conmuni cati on schenme of claim9, wherein the session

i dentification pal-ametéemesssgisgipyirngdcating sahematampéshgby a source of the
control nessage t,Qceidthd [ I . comuni cation session. 11. The
nmessagi ng com"runi@?ﬂ?#géngg?ﬁéoﬁggﬁﬁésjg%%ibk\ggfgn\%)\leré?cgfsr?r’t‘We°°§té‘§Weé?geset up field
i ncl udes & cERIBIIsess Messageardenpartion and 4 qudircidieadee pordoie theoBreldea@er t ypes.

15 12. The NRSEDInBRIGAEIMR ' e 0 im9. erein the tel ephony
service field includes ;r%}rdgyﬁg’?}ea}rng{%{ E‘g{&gﬁ%naf%e]gfglreggfogF'gﬁ\ﬁ@?ﬂ?%Bﬁﬂ?séﬁcéri stics
handl ed by tari‘éa@ﬂ@?ﬁéﬂ"‘?}ﬁde@é@osaSf_ﬂl@ztedeperaliemeﬂgbmjecmdrgmmphgadridon_scherre of

clai m9, wherein rédpgnding SthLRR oMol MESSELE ] sessl.on st

( SESSI ON- ST nessjgage E{o tenporar) I@EE%EF[? y g‘l“fsf“g‘&o"%? se587q ?ﬂ"gglrfﬁ‘fsf%ﬁ‘? and
pause the c fignl POREsSYssi on. 14. The messagi ng conmuni cation scheme of
claim9, wherein the first control nessage is a session teardown (SESSI ON

TEARDQN% messag? to g scontinue the, conmunication session. 15. The
nessagi ng comunicat i 67 SERERE SMmUnaHem scheipe plglaimt lhwherainghotignap 5

par anet er i pravedsocisechtiolcd)@omighddenl ATdMitsiel ¥l E5irof ALILAY iﬁ@u&iﬁ%@ue?‘ first
and second c¢ontrol i&ﬂ‘es configure tel ephony functionality t he signal

mes _
processor, th rof 815585 a host processor,

3. The messaging communication scheme of claim 1, wherein the catalog

‘parameter is selected to be a Device Control catalog.

15 4. The messaging communication scheme of claim 3, wherein the first control
message is a node setup (DEV_SET_NODE) message for the signal processor to establish

a Node Identifier (Node D) to identify the signal processor and provide the Node ID in
the second control message.

5. The messaging communication scheme of claim 3, wherein the first control

20 - message is a device information request (DEV_INFO) message for the signal processor to
return the second control message with information concerning a version of the signal
processor, a verston of internal logic within the signal processor and a size of internal

mernory within the signal processor.

6. The messaging communication scheme of claim 3, wherein the first control
25  message is a device report configuration (DEV_REPORT_CONFIG) message that
configures the signal processor to periodically send status messages to a source of the first

control message.
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61 WO 03/:028338 21/03/2006 PCT/ US02/29800 functionality includes tone
detection and generation including Dual Tone Milti-Frequency (BINMO3)208%
and echo cer@ld2gdsgon. 16. The nmessagi ng communi cati on SCh%ﬁt[&Bz/EﬁJs im1,
wherein the catalog paraneter is selected to be a Voice Services catal og
so that the first control nessage 5 adjusts-a selected voice function

i ncludi ng nodi fication of encoder rates. 17. The nessagi ng conmuni cati on

schenme of claim}i, whﬁ( L n.th . - ] I a Voice
Servi ces cat al og%':so t éaterh {lﬁagmgicg@%%%%fop gﬁcr%r{e%tsfg%'e"l' §’a | ﬂegrt?ghgir%g?rg%tl ed
facsi mi| e f uressagois ai saddl pdit peyu(SEB el RAR A SETUR) meBageAhy opnfigares astiipled in a

machi ne-rea | I ted by a signal 10 processor within a voice
T E S PRl

over packet em device, the software conprising: a first
software nodule to receive a first control nessage from an external source,

the first controj nespRUReskdpflYehRgnRatiAlsaledtt dPhLMIE Wierdiltik chtadpcat es a
sel ected_groupi ng . of control rre_ss%t%es and a code paraneter that specifies

a sel ect2d PHAMEREISHRELeL be aSeion 4OBHOMRRIPE he sel ected grouping: and 15 a
second software nodule to respond to the first control nessage by

transmtting a eco control nessage. 19. Th of re.o |_ai ,
wherein the f tr st comTEaTeB0s SURmPR ation Sdiembyet <6 by Peksubae Bl ke
nmessage to estsagd is alkesaion eetnp(SESAION IBEIERS messagd foestaliEB3lcOiNmBRBEMRNMTESSAage
including a_session.d i E4 i on_par ter, a service.setu field, a
ol ephony | FETa U SOl ST RAE R AR wefof ENIREITTRR Ll & ‘2o
The sof t war serdate @hupi fiaid, 8 teloghemeiiedd, taléeac aidadhaghepaieddyr tFer-eridshsmiesdiedll t o be a
Tel ephony Services catalog so that the first and second control nessages

configure telephony functionality of the signal processor, the tel ephony
functi oHhl ity i né udddhemssraging eqremunieniionaehege véeiam drvhiersdn thgisessiobual Tone

Mul ti - Fr eq\‘;\ﬁ-@:‘&}ﬁcﬁ a)rarﬁt{?é}ﬁésuﬁﬂféd%ﬁg'%ain@neggag%%bﬁrﬁé bRe control ABGag2qbt var e of

cl aim 18, erein the catalog paranmeter Is ected to be a Voice Services
cat al og so wauelyt identify thercompmeicdionspisivsageadj ust s a sel ected voi ce function

11.  The messaging communication scheme of claim 9, wherein the service

setup field includes a coder service parameter to indicate encoder and decoder types.

15 12.  The messaging communication scheme of claim 9, wherein the telephony
service field includes parameters that configure telephony characteristics handled by the

signal processor.

13.  The messaging communication scheme of claim 9, wherein the first control
message is a session stop (SESSION_STOP) message to temporarily halt a flow of

20  information and pause the communication session.

14,  The messaging communication scheme of claim 9, wherein the first control
message is a session teardown (SESSION_TEARDOWN) message to discontinue the

communication session.

15.  The messaging communication scheme of claim 1, wherein the catalog
25  parameter is selected to be a Telephony Services catalog so that the first and second

control messages configure telephony functionality of the signal processor, the tetephony
6t '



I ncl udi ng nodification of encoder rates. 22. A Voice Over Packet (VoP)
subsyvein conprising: 62 WO 03/028338 21/03/2006 PCT/US02/2980@1./®3h0%t06

processor; wo@dsmessisgnal processor in conmunication with theP _,ﬁ%ﬁz%gﬁessor,
the signal processor including an internal nenory, 5 a conirol processor,

a direct nenory access (DMA) controller coupled to the internal nenory and
the control fyn@vedgpingludestbuer detdctign ofd gesritivh inpdudig: Dkl ToneMbiticRrEduamywi t h

t he control of;t:ne plurality of serial ports being adapted
to receive n@n- pgzﬁg%?"zag%ﬁ@%?"gee”a 'Bn'sarrpl es, and a host port in '

comuni cation with the control processor, the host port to receive

packetized contr gk NMePEAYERadifAIBiiAfidAG scRERE é?ﬁvl,@vﬂg'cﬁqm{a&ll%nessages
t I g tor and

bei ng used by the host processor to control, configure, noni
communi cat e PAGMERT {sifglesiedtpdie apY dieselesyes\ipinion ge thatibafiest centrof messagseci fi c

ar chi t ectsur eudpikts b Beesié e fudctioR TRARMS Hhodi Redtion| SkendlEr apbsyst em of cl ai m
22, wherein the signal processor to receive a node setup (DEV_SET NODE)

nmessage fromthe host processor in order to establish a Node Identifier
(Node I D) to idehlifyThehmessigimpadompintassicherid 6 Mg, Wherkin thy @uilsied by t he

signal processor. to th ost ocessor in a respopse control nessage. 20
24.g ThepVoP%gﬁglgtfrsisé%e%?&(?i% iaﬁfoﬁ%s%‘gfé?tﬁl% Ffét?‘g'i tgﬁgﬂﬁ HgelEssiES o recei ve
a device i pjosthrasadlatedfegineit fuqdbvlink@ngmasdegeddts @@ t he host processor and
to return a control nmessage with information concerning a version of the
signal processor, a version of internal logic within the signal processor
and a size of th8.int/estityarnsiensd in avnadhing-redueble snegival expruedsosigna5 25. The

VOP subgyst grcQborGitin fdice MAEPRKE (VBS) ShIR3h RURETRSQarwa LofFakigE 2

a first software module to receive a first control message from an external source,
the first control message including a catalog parameter that indicates a selected grouping
of control messages and a code parameter that specifies a selected command message
associated with the selected grouping; and

15 a second software module to respond to the first control message by transmitting a
-second control message.

19.  The software of claim 18, wherein the first control message is a session
setup (SESSION_SETUP) message to establish a communication session, the
SESSION_SETUP message including a session identification parameter, a service setup

20 field, a telephony field, a Near-end channels field, a Far-end channels field.

20.  The software of claim 18, wherein the catalog parameter is selected to be a
* Telephony Services catalog so that the first and second control messages configure
telephony functionality of the'signal processor, the telephony functionality includes tone
detection and generation in.cluding Dual Tone Multi-Frequency (DTMF) tones and echo
25  cancellation.
- 21, The software of claim 18, wherein the catalog parameter is selected to be a
Voice Services catalog so that the first control message adjusts a selected voice function

including modification of encoder rates.

22. A Voice Over Packet (VoP) subsystem-comprising:
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device report configuration (DEV_REPORT CONF[ G nessage that configures the
signal processor to periodically send status messages to the hQgt/03/2006

processor. ¥2@03/T43a38Vol ? subsystem of claim 22, wherein the ﬁ;ﬂﬁﬁ}mﬁg‘ﬁcessor
to receive a serial port setup (SERI AL- PORT- SETUP) nessage tromthe host

processor, the 30 SERI AL- PORT- SETUP nessage configures a serial port of the
si gnal processor .2 ®8t pReed ;228338 21/ 03/ 2006 PCT/ US02/ 29800 27. The Vol ?

subsystem of cl aiu42; ' ' . Yol ' essi on
cetup (SESS O SENE TrORSiE ok R PHEBOT B P BreRe
comuni cat i oAcl4dBgi on bet ween the host processor and the signal processor,

the SESSION SETUP nesgsgeendi Qﬁhg,@i ng (1) a session identification paraneter
supplied and 5 maintai ned by the host processor to uniquely identify the

communi cati on sessi on? corgnol grocessarvi ce setup field that includes paraneters

to specify encoder an t ; I | ;
Near - end channel s fi e?gfﬂ&gﬁgﬁ% g)a}f%@%(al)rl\flg%c érﬁg%ﬁgpﬁs]gﬂéﬁédﬂegﬁl &é%o@
and the control processor,

a plurality of serial ports in communication with the control processor, each
of the plurality of serial ports being adapted to receive non-packetized voice
10 . samples, and
a host port in communication with the control processor, the host port to
receive packetized control messages from the host processor, the control messages
being used by the host processor to control, configure, monitor and communicate
with the signal processor without knowlcdge of a specific architecture of the signal |

15 processor.

23.  The VoP subsystem of claim 22, wherein the signal processor to receive a
node sétup (DEV_SET_NODE) message from the host processor in order to establish a
Node Identifier (Node ID) to identify the signal processor, the Node ID is provided by the

signal processor to the host processor in a response control message.

20 24.  The VoP subsystem of claim 22, wherein the signal processor to receive a
device information request (DEV_INFQ) message from the host processor and to returmn a
control message with information concerning a version of the signal processor, a version

of internal logic within the signal processor and a size of the internal memory within the

signal processor.

25 25.  The VoP subsystern of claim 22, wherein the signal processor to receive a
device report configuration (DEV_REPORT_CONFIG) message that configures the signal

processor to periodically send status messages to the host processor.

26.  The VoP subsystem of claim 22, wherein the signal processor to receive a
_ serial port setup (SERIAL_PORT_SETUP) message from the host processor, the
30 SERIAL_PORT_SETUP message configures a scrial port of the signal processor.
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27.  The VoP subsystem of claim 22, wherein the signal processor to receive a
session setup (SESSION_SETUP) message from the host processor to establish a
communication session between the host processor and the signal processor, the
SESSION_SETUP message including (1) a session identification parameter supplied and
maintained by the host processor to uniquely identify the communication session, (2) a
service setup field that includes parameters to specify encoder and decoder types, (3) a

telephony field, (4) a Near-end channels field, and (5) a Far-end channels field.
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