WO 03/ 028338 PCT/ US02/ 29800 A SYSTEM AND METHOD FOR CONTROLLI NG SI GNAL
PROCESSI NG | N A VO CE OVER PACKET (VOP) ENVI RONMENT [0001] The application
cl ai ms t hwolwasessdg of priority of U S. Provisional 5 Appl ipcatison29800

60/ 234,847 fil ed Septenber 22, 2000 and U.S. Provisional Application No.

60/ 234,743 fil ed Septenber 22, ention
general ly rel at*eSY$H RYAANTROLE NG A LESSNG i cul ar, one
enbodi ment of the inventi s AR fed for

AY

controlling, confi gur' POt wi-th a signal

processor wtho W e of its. specifi.c .archi [ e GENERAL
BACKGROUND [ooogé"“é*( ﬂgﬁl %"ngﬁ%ﬁn gl ‘peé‘F%tn"élp“B’r“ §£§§%§V§g%"%£es (DSP) are
rel ativel y AglicatichiNds 60/asu,84MyHécSdpteynbea22D3F00Ey b Rieagersireplidationn

general - purpo i r ocessaor nly referred to as a "host processor".
Currently, %9%@?%2%6‘8@&%@%‘0%2?% SP, a software programmer nust have a
det ai | ed understandi ng of the hardware architecture of the DSP. This

requi site know eidge ILBhe DSP architecture increases progranm ng.
difficulties. A'S$o, g-r?—rnt erface of the DSP that enables comunication with
t he host 20 processor, sonetines referred to as the "host interface,” is

of ten confi gur eqode2) THRMMehtion@Bhraldy eRWs ty/Be Selalof pigwt posesimg. i s may cause
the DSP to be inconpatible for certain systens. 1 WO 03/028338

PCT/ USORY 29f@:ulaBRinEEmBiSH@E!t BT {hO vertichiEla@RAA IEem (200 outhoT s f eat ures and
advantages of the invention will becone apparent from the follow ng

det ai | ed dessoirpling.sanfguringenqniforng and sommuplsating: Withgovep! RPERSTE MNP 3 first
exenpl ary enbodi nent. of a.VoP.subsystem 5 [0006] Figure 2 is a second
exenpl ary 0¥ dﬁ%ﬂ{'tsospecéﬁvd@’?%@stem [0007] Figure 3 is a |ogical

representation of an enbodi nent of a signal processor
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”. Currently, prior to programming the DSP, a
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.



of the VoP subsystemof Figure 1 or 2. [0008] Figure 4 is an exenplary
enbodi nent of internal |ogic enployed within the signal processor of
Figure 3.wOM3o2389] Figure 5 is an exenplary enbodi nent offCa/uRKERIsBMagenent
regi ster set of the DVA registers of Figure 4. [0010] Figure 6 is an
exenpl ary enbodi mrent of a RXQ fl ow control register set of the DVA

regi sters of Figure 4. [O00IgRIEFIIRSCRIFTION @R TEEDRAMINGSbodi ment of a TXQ
managenent regi ster set of 15 the DVA registers of Figure 4. [0012] Figure
8 is an exenpl ag } 1 ko &He Fiehn

processor of Fi S?Jﬁro g@?%%ﬁ%&f%%ﬁtgeg@#tgégﬁbrg;?\grrpl gfb;h?ﬁgﬁmﬁhart of an

enmbodi nent pf fol1BRinB ASlafled ABETPALL ONGe PeEftion iedhiol: t he signal processor in
comuni cation with a Host. 20 [0014] Figure 10 is an exenplary enbodi nent

of Lhe data St yfded] Pighfc laisg‘ﬁ?&@&%ﬁl&f&%&f%%&ﬁ‘v@ﬁ@&{s%@&ﬁe with the

nmessagi ng proto e rnventio 0015] Figure 11 is an exenplary

enbodi t of a ol header of a control .ne I N messagi ng
comuni cati ons &@}%&LEWUF%S&S%&‘; e’ﬁP’B@é‘/s%"g?Odgﬂed’??ﬁgggﬁg@gﬁtﬁom] Figure 12
is an exenplary listing of different etﬂépes of nessage catal ogs 25
supported by t hd007hRigures is e dagicst represopptionpimesdedivient Rigegns guersssof 0017]

Figure 13 is a |listing of e ary nessages associated wth the Device
Cont r ol cat%flﬂéfgv‘lﬁS“le)%fbeOf%g.uqﬂ)ﬁrl%] Figure 14 is an exenplary payl oad of a
node setup (DEV_SET NODE) command nmessage. 5 [0019] Figure 15 is an

exenpl ary payl 048008} Figureesisemsxempiary prabqiiyenspfiinfqopatiogiceawpigyed ¥fthinithiur e 14.

[0020] Figure 16 is an_exenplary payload of a response to a device
i nf or mat i orsignabRjaesstor 6PBgUIENFO) * conmand nessage.

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

the DMA registers of Figure 4.

[0010] 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 a 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 a message

configured in accordance with the messaging protocol 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.



[0021] Figure 17 is an exenplary payload of a device nenory pool
initialization 10 (DEV_POOL_INT) conmand nessage. [0022] Figure 18 is an
exenpl ar ywpamlozssas of a response to the DEV POOL_INIT conwarndsopssage of
Figure 17. [0023] Figure 19 is an exenplary payload of a device report

configuration (DEV_REPORT_CONFI G command nessage. .15 [0024] Fjigure 20 is
an exenpl ary pay00d3bFigered 3 issliwing 8 ex6mpley m@&geﬁ%ﬁ%‘e%ﬁ@bﬁ% nd

message of Figure 19. [0025] Figure 21 is an exenplary payload of a device
heartbeat & _%@kﬂ'ﬁ%%)ﬁl")’e ssage. [0026] Figure 22 is an exenplary

payl oad of a device statistics 20 (DEV_STATI STI CS . 7] Figure
23" is an exenpl #018bEigrEdd ivgn exemplaryayigad ?f%@@ﬁﬁtzR@?ﬁ%P@%%ETUP)
comand nessage. 0028! Figure 24 is an exenplary payl oad of a response to
the SER ALC-OF’%Q?" ‘'command nessage of Figure 23. 3 WD 03/028338

PCT/ US02/ 29800 0029] Figure 25 is an exenpl ar ayl o f nt

al | ocat i%n ( SEGI! lﬁb‘éguredgﬁsmewaka%&éloa? 0 '@fl}é’l‘—*&g‘éf@a@%\%@&ﬁ mpl ary
payl oad of a resp? se H the SEG ALLOC conmmand nmessage of Figure 25. 5
[0031] Fi gUPEsasF o E@HW gxenplary payl oad of a response to a Segment
Activate (SEG_ACTIVATE) command nessage. [ 0032] Figure 28 . i.s an exenplary
listing of messd®28] Bigyrscliods atexsmplinapagload pbnresregin tP 31dewss Hfygationo33]

Figure 29 is an I %‘i a aI 8ad S%fe a session setup (SESSION_SETUP) 10
conmand ne§§$§§xﬁﬁsg§$?5 (§U¥8 %% an exenpl ary enbodi ment of types of
encoder and decoder . e e
[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
SERIAL_PORT_SETUP command message of Figure 23.



functions associated with the SESSI ON_SETUP command nessage of Figure 29.
[0035] Figure 31 is an exenplary enbodi nent of echo cancell ation setup
options wedsmessBed with the SESSI ON SETUP conmand nessag@cCafusbi/gpsne 29. 15
[0036] Figure 32 is an exenplary enbodi nrent of a Test Mbde paraneter of

Figure 29. [0037] Figure 33 is an exenplary enbodi pent. of  vali ar and
Far Receive (RX)J0028hbkigme2idnan exempipryngioade Segmefﬁiaggﬁaa% .EC[—(%g‘gﬂr&Fi gure

34 is an exenpl ar%fgsagl oad of a response to the SESSI ON- SETUP 20 command
message of EMRAEMSEET0039] Figure 35 is an exenpl ary payl oad of a session

start (SESSI ON_START) conmand nessage. [0040] Figure 3 S xenpl ary
payl oad of a red¥BAkBigus %H%a@%Pml@ﬂ&Pﬂ'Of%@?ﬁ?ﬁ%do%s%é@éi gure 35. 4

WO 03/ 028338 PCT/ US02/ 29800 % 041] Figure 37 is an exenplary payl oad of a
sessi on stdfd 8)° Y€ &dmmand nessage. [0042] Figure 38 is an

exenpl ary payl oad of a response to the SESS| ON- STOP Essa e of Figure 37.
5 [ 004315 Fi gur e [8831] Eigtis 2hinamexamplapaRay I9ad obs resPonsse o ePel g vaie

(SESSION_ T nd nmessage. [0044] Figure 40 is an exenplary

payl oad of E@E%Hg&ﬁ%"ma“ §E%§F’6CJ\I_TEARDQ/\N nmessage of Figure 39. [0045]

Figure 41 is an exen‘E] ary payl oad of a session query .(ES)(ESSI ON QUERY) 10

conmand message.[0033bE@preR8jsprexemplagy Using QEREISAECY 25585/ teh 1B R SBSIPBs ponse t o

t he SESSI O\‘lg0 EEY nessage of Figure 41. [0047] Figure 43A is an exenplary
f Goekeay

payl oad o ¥ statistics request ( SESSI ON_STATS REQUEST) conmand

message. _
[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 31 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
29.
[0037] 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 exemplary payload of a response to the SESSION_START

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] Figure 44 is an
exenpl ar ywbios283@8 of nessages associ ated with a Tel ephony PC3arse2/29880

catal og. [0050] Figure 45 is an exenplary payl oad featuring echo

cancel l ation (EC) 20 paraneters of a set echo cancell at] ters

( SET_EC_PARMS) &Mﬁ@uwégsawxemp@mybﬁ? BiLa ESUP P éﬁ@@aﬂ%ﬁ% pay! oad
of a response to,the SET EC PARMS command nessage of Figure 45. [0052]
Figure 47 iS"MdMss®¥E% v payl oad of a Request EC Paraneters

(REQ_EC _PARMS) command nessage. 5 WO 03/028338 PCT/ Uﬁ%% 53]
Figure 48 is an [ed2hpisure38agn Sxampfy Revioad phiserongs 1t %@m nmessage
of Figure 47, 2{00??{ Fi3gure 49 is an exenpl ary payl oad of an echo

cancel | at i JR*SSEEEC! EB'E Yequest  (EC _STAT _REQ command message. 5 [0055]

Figure 50 is an exen‘g! ary payl oad of a response to tge EC_STAT_REQ nessage
of Figurde 49. [ 0¢8] Fiepgddds amexcapry Rayloath PLE SPSPRRFYSVDf a Set DTMF

Par anet er s comma nessage. [0057] Figure 52 is an

exenpl ary 6§§§§;§P§¥:ﬁf%ﬁ%“ém%dﬁ%ﬁséag%m SET_DTMF_PARMS command nessage
of Figure 51. [0058]) Figure 53 is an enbodi pent of an exenpl ary payl oad of
a REQ DTMF_PARUMDFigaredt O asasmplanornstopd pf fissRonsoitie an exenpl ary payl oad

of a respons t TVE_PA co nd nmessage of Figure 53. 15
[0060] Fi gﬁ@%@&?@ﬁ%&@%ﬁ%‘e %ﬁ@dﬁ%f a Generate DTMF Digits

(CEN_DTMF_DI G TS) command nmessage. [0061] Figure 56 is _an exenpl ar‘%/ payl oad
of an acknow edd { Fievra41gp aq@@@@b}@{ payload of a session query (SESSION_QUERY)

10 command message.

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

message of Figure 41.

[0047] Figure 43A is an exemplary payload 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 payload featuring echo cancellation (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.



[0062] Figure 57 is an exenplary payload of a response to the

GEN DTM-_ DIA TS command nessage of Figure 55. 20 [0063] Figure 58 is an
exenpl ar ywpagiozssas of a DTMF Report (DTMF_REPORT) command Pegdsazzo8oq 0064]
Figure 59 is an exenpl ary payload of a set tone frequency (SET_TONE_FREQ

command nessage. [0065] Figure 60 js an exeqnpl ar ayl f t ON-tine
for tone cadencéﬂJ@BF@%ﬁfTﬁEj@mN@Z@go f ﬁ%fgﬂéé‘@g@%—%ﬂl 03/ 028338
PCT/ US02/ 29800 L?E@ﬁkf igure 61 is an exenplary payl oad of a set OFF-tine

for tone ch?ﬁE% = F—CADENCE—CFF) command nessage. [0067] Figure 62
is an exenplary payload of a set tone threshold |ow ET- TONE- THRESH- L
Cﬁmﬂdl (rjressage.[&!?)‘/‘[ bBBes 49 YLexemplary Ray ﬁ‘?%gaé‘rfﬁl‘%?%'f‘“d@?‘b%{%‘gg‘f r{"Set to(r?év
t hresho hi - - THRESH- command nessage. [0069] Figure 64 is an
exenplary p éﬁ%?g Comnm"§nw§ké%d in responding to each of the set tone

fesponse u
command nessages. [0070] Figure 65 is ap ex | ar I f

REQ TONE FREQ R4#055] Hisubsmidnan exemeaD] P%E@EPE‘%@%‘%‘? B et M‘%w oad of
a Tone GbnerggeegggﬁuggwE) command nessage. [0072] Figure 67 is an

exenpl ary ﬂafi%% off"a response to the GEN TONE conmmand nessage of Figure

66. 15 [0073] Figure 68 is .an exenplary p oad St op _Tone ( STOP_TONE
;:ﬁmn;_rll_(cjp rrzle_ssage.lgqs(ﬂ)fkg}'rel-‘ﬁ]dﬁl?'ée"ég‘p agy %{%('oé&éhﬁgﬂﬁ %@E‘I“S‘Eg‘er&f a § esponse t 2)
e - igure 68. [0075] Figure 70 is an
exenpl ary g@%ﬂb@gngﬁpgRggﬁggﬂégﬁiTg% E 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.

[0061] 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



20 command nmessage. [0076] Figure 71 is an exenplary payload of a Fax Tone
Report (FAX _TONE _REPORT) comrmand nessage. [0077] Figure 72 is an exenplary
|l isting oWOrmemsssges associated with a Voice Services cat @CBJIS0¥2930

03/ 028338 PCT/ US02/ 29800 [0078] Figure 73 is an exenplary payload of a SET

VA CE_PARMS command nessage. [0079] Figure 74 is an exenplary payl oad of a
response to the (08T Naorofl imarimmptanneaytPafeta sey OFtinm fgutoae gaglenas [ 0080]

Figure 75 i nlar | aad of REQ VO CE_PARMS conmand nessage.
[0081] Figu&%ﬁggsﬁgggﬁfgﬁgﬁgﬁgﬁsmﬁQQT%&ﬁs “a response to the

REQ VO CE_PARMS conmmand nessage of Figure 75.(%0082] Fi%ure 77 is an
exenpl ary | i sti 80 Figvealyis an sxcaparupayipagiof fseh tang shrespplddew vi ces cat al og.

[ 0083] Figu 73 ] ayl pad of a SET_FAX PARMS comrand
nmessage. [OG§H}§EP§U?§R§Sﬁ2§b§ﬁ%gggﬁﬁﬂg?vqﬁayIoad of a response to the
SET_FAX PARMS command nessage of Figure 78. 15 [0085] Figure 80 is an
exenpl ary payl od806H Figures isAxersAmiay ayiasd Qb2 sqhiang fgesholdd086] Figure 81 is

an exenpl ar d response to the REQ FAX PARMS conmand nessage of
Fi gure 80. %E§g¥?ﬁ%F6Bﬁgggzﬁﬁgogﬂm@i@ﬁ%?%ﬁy payl oad of a report fax

di sconnect 20 ( REPORT_FAX DI SCONNECT) conmmand nessage, [0088] Figure 83 is
a listing of exdfffi%Figuneehisgesxcaplanepayicsd ofip fespensaede if regwnding seaghat al og.

of the set tone command messages.

[0070] Figure 65 is an exemplary payload 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.

[0077] Figure 72 is an exemplary listing of messages associated with a Voice

Services catalog.



[0089] Figure 84 is an exenplary enbodi nrent of a sequence of control
nmessages used by the Host and the signal processor during the

I nitiali2soiosm2gsbase. 8 WO 03/ 028338 PCT/ US02/ 29800 [ OO9®@LTRiSgu2a8085 i s an
exenpl ary enbodi nent of a flow di agram of the sequence of control nessages

exchanged between the Host and signal processaqr t nd run,a

t el ephone connefl078hFigwsdp ipn ?‘GD%E‘P’ peygeft f Ti—gl%éigepfgﬁ%&ﬁ’?mé%odi ment

of a data nessage. 5 [0092] Figure 87 is an exenplary enbodi nent of fornmats
suppor t ed B’S'fsf%”g' payl oad type paraneter contained in the data header of
the data nessage of Figure 86. [0093] Fi rfe 88 is ar?gexerrpl ary payl oad of
the data nessagd003P] Figgigr/éd ige ex%‘ﬂb‘ﬁ@rﬂaylﬁg&j‘i@-rﬁ?pfmsis@/f anpl es. [0094] Figure

89 is anot I ayl oad, of {he ssage of Figure 86. 10
DESCRI PTI O%%Tk%ggﬁ—%%\/@W??%ﬁesgsa QEeorf gf%ﬁ‘ff {rggl ates to a system and

messagi ng protocol for controlling a sjgna 1 ut _knqw edge of
its sped fic ar ¢408PkEiguied> '%’rexe‘i"ﬁ@fyé’r%'@jgg?#r? @%ﬁ—cgmwcma'\gnventi on
relates to a nessage-based, command/response 15 communi cation protocol for
control | i nd"®&%Sfi guri ng, nonitoring and communicating with a signal

processor. [00964 In the foll ow ng descriéatti\fgrn, certain termnology is used
to describe fedf081kEizar 76pzan sxgwRRIARRYIoAd AR RO R Packet  ( VoOP)

subsyst ent defi ned as.4.0qlc-that receives, processes and
transnits im@ﬁﬁgf‘@%&f“%ﬁ&?&essé‘é%?%%g‘?gg% control, voice or a

conbi nati on thereofz in a prescribed format. Each Vol ? supsystem may be
configured to sudfsal Fighisl Viipareexeppldey listing ek fessagss awe?é%fw'ﬂt%g%" i s defined
as hardware, firmvare, software or any conbination thereof. For instance,
i nt ernall | o%?“é‘c‘?ﬁlic?‘ﬁ{oﬁ' t he VoP subsystem may include a processor, which is

hardware operating in conbination with firmvare or software to %5
processi ng i nf ol#@88] Bigurei8ds an exemplaryngyloadisf & $Hbd A PARMER TP ych as a

si gnal processor
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.



that processes audio (e.g., voice) and perhaps other types of information.
9 WO 03/028338 PCT/ US02/ 29800 [0098] Typically, both firmvare and software
are generwblog/ozs3Bs ned as one or nore instructions that, wren/usSiyzsded,
cause the systemto performa certain operation. Perhaps form ng an

application, applet rogramor routine, the instructions are stored in
machi ne-r eadabl elopr%iF? € %'iséﬂe’lieé“%e‘ﬁé‘lﬂ“ﬂ?ﬁt@ﬁ%t oy JRermefdhessauancenst er

information,.5 a 0 i ne- | 2] i.hel ud ut, are not
limted or P%%?F g?‘clﬁge%aﬁso&é:lﬁ%{]ﬁ%g(rféeg‘fv?%ﬁﬁegﬁ%t rg%ﬁ% 1aP§0!§eg§%r goosﬁeaﬂ&g?"grm?rgrmr y
devi ce (vol gldphSheQonftefion/Rbddr.l €), a data storage disk (e.g. mechanical or
optical hard drive) or even any portable storage nedia such as a diskette,

a conpact or di g['géill]il:\{réugee%lgia%gmng an Fﬁg&%%ﬁﬁgﬁgm@& i ne-readabl e nmedi um

may further incl or mati on-cdrr el ng efectrical wire,
optical fiber, 13 cable, bus, air in copbjnati with wirel ess signagling

t echnol or{!)y or ark O%ﬁ%ﬂﬁ“ﬁ%?f‘éﬁ" exqmplayFm ‘[‘{3'0@"9]0? %ﬁ'@atf SHpprtashyidhs Pay?‘?g
general ly dgfi i i o) i 1 ra

packet - sui ¢ Jhe AR ndflel Bl BLAL R BRI A ™l e
Asynchronous Transfer Mde (ATM, franme relay, Internet Protocol (IP).
These packet s | 09 iy %'gawe"tpcmmﬁl%a@f daiaihssagaf INBUSAE f or med

usi ng infor LON- CAL LW iums as those described above. O her

measur enent gg%’g?'%g??@é{%@?seaﬁ%gt hs include a segnment, block or data

el ement. [00100] A "parangter” js generally defined herein as a bhit val ue,
poi nter or ot herloﬂ%%éﬂwesﬁ‘ﬁ%ﬁ{’etrﬁg‘?r?ﬁ #y gedoadipf theedata ragssage QEFigueB8nst er of
information. A 20 "field" is generally defined as one or nore paraneters
associ al@éd with specific byte(s) of a nessage. [00101] The ternms "set" or
"clear" normally indicate a |logical state such as logic "1" or "O,"
respectively. 1. ARCH TECTURE OVERVI BY¢SERIPOIN02] Referring now to Figure
1, a first exenplary enbodi nent of a VoP subsystem 100 is illustrated.

Capabl e of being i npl[@dggptl"ﬁedin%ntti%h Qer@ra\@rrri;lgt%yto%fsystem and messaging protocol

for controlling a 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



products (e.g., gateway, switch), the VoP subsystem 100 is in conmuni cation
with 10 WO 03/028338 PCT/ US02/29800 different types of networks such as a
publ i ¢ svwDmbe2zk3B®l ephone network (PSTN) 110 and a packePCIRisoriesdo net wor k
120. The packet network 120 supports the transfer of voice packets or other

packet types such as video, .electropnic nmail -mail) and the |jke. [00103]
For this enbodinent, Q098] W@M’M‘S&Q}Waiwdisg f1q 8% ggneyally ‘5‘%&?‘1 HrYEessor

130, a lineltine. . LNk 0. an n c 0 as a
hot “or oncl T LR, A SRR O IR0 ek 22
"Host" may mehdpe Airinthe BApplRsticH) apgI&! proytBd of foutifd) tKeahdiRELiHIGR sBFedin

m crocontroller, an application specific integrated circuit (ASIC) and the
| i ke. Thesemhdhjjicereariablle sedBH, whith isang nidsinathet o wpteaaid trage¢rhigfornpatioa.

pl urali t% of links. 10 [ 00104{Pé;|'h_e signal processor 130 is configured to
recei ve JandExamplas shinpchjgs-sadaglpanedipng inclyde, bytare potdited or festrinted to1angnd

ketized infor.nmati d [ ' th. 172 I
Frgure 4. SRRkl aprfuBuaBEsonay SROC RoRa iR e Fes Gl 2na

routed to thg (%ngﬂ@éhal?i%ﬁcb?%ﬁt%ral ﬂa?@dr%é?& év?ﬁ?xﬁ}g;tﬁ)?ﬂlagle sfo h%@ﬁdh% apath 172.

One type of nessage Is a "control nesSage S responsible 15 for

boot i ng, i Nditke@t,iaZbmPadd Bedigitdlividgsl His¢)Fapelatd kg Me nikchigesGabldaediaa wel | as
nonitoring and controlling its run-tinme operations. Another type of
message i s may figher imdeleanfermativedanrying mhdiumbaing plsctricafwirendwicatedfitean over t he
PSTN 110 or packet network 120. [00105] Information nmay be routed fromthe
PSTN 118 tocagheblﬁa%k@tcomh@ﬂm‘wtmvmelaﬁﬁalgw'wg terEpQlagy 3Ry $oRIBE.  accor di ng
to one errbot ierrérgfnt, the PSTN 110 is 20 adapted to send unconpressed voice
over first conmunication path 171. The first comunication path 171 is
configured to operate in accordance with a selected nultiplexing schenme

&,

such as Time Divisi ofPORR Thedeaximagket TpRjesdly drfingd ape sq:}eéaﬁigﬁ@yanqgi vi si on
Mul ti pl exi F . Th i ded th
Vari ey of HBStT Vs RE IR BAEEE, R Do oot ST b PAs W) ¢ o

exanpl e.  Thee 2on B FRmER SRddy HARP rdlay, QN BRHodoP (1P erteld}RlckédiT® S Ot
unit 140, Wnslyéh rext ractns t he @r@@ﬁpr esge ’votlgce an(()tl pf ajges etﬂgcvoﬁe into
time sl s a¢amediodteolyhunketicn @8] wilitlge S&fkd 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.

[00101] 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



130. it WD 03/028338 PCT/ US02/ 29800 [00106] Thereafter, the signal
processor 130 conpresses the voice and converts the conpressed voice into
one or noOWO 03028388 packets. The voi ce packets are routed @cerusohzssecond
comuni cation path 172 to the Host 150. The Host 150 (perhaps a host

1 I ti ' onj ti ith 160
5" < hown) AR s Ab P ake AR PO R OB R (PG Backe s
i nt ket ' ' | . A .etc.). Th
ost 150 1 rasari EohogBeRipl B SRBhME ek P st Mg R 1 L T

enmbodi ment , pcl@s SERRR PakeIPRisGH ds Oeh 2 ddtrdi€ niafl (@madYmiBitfie 1l t1 - master,
mul tipl exedp address/data parallel bus that serves as a primary interface

for Doth control andiahg TesSagRT. aRRRALIR RSk QM ol QOKATL

Conversely, in order nvert 1ncom ng nétwo nt o unconpressed

voi ce t ransdidal fidc@Yn 30,28 slol Qnit WMJ R REMEINGnrHIRr DY W ks a RAEKet s,
the Host 150 strips its header and perforns operations for renoval of

jitter. Theprostssar Gpedngfircicéined & & at ‘thst”y. doiff cedrse,ahd 'Host ingaydle cpfigresisor 130
via the second conmuni cation path 172. The signal processor 130 decodes
t he packet i ssa80theityre of santpbler wichds awissocontrelish @s ppriicating spedifg Btegratids ni ssi on

to the linelti |l ot unit. 1 for transm,ssi,on pver the  PSTN,110. [00108]
Ref erri ng tcdrcl’—‘lrtnéﬁﬁg? ﬁndj eLE%gﬂﬁse(e)k%‘ﬁﬂf’%ﬁsg’g@ﬁﬂ@ﬁ?cﬁgﬁta%‘fouﬁled??&ghg'i]h% stem
200 is ill Erraﬁ%%qﬁn]@e VoP subsystem 200 i ncludes a communi cati on path
210 that enabl es conmuni cati ons between nultiple (N) signal processors

1301-13 20 (where > 1), ein, as sho the co ni cation path 210 is
a TDM bts featuring i\\bmﬂ‘ﬁurarﬁ S@Paltﬂr?féssamos‘f Bc?’i‘ﬁﬁ‘ﬂfgg?oprle%‘?{%"c?“ hannel s. It
is contenpl : I, . i i J -Fl?x

configured ¢ og‘gﬂﬁg‘gfwﬁyﬁa&%? %fxp?@@a&oﬁ?; %ngﬁ&y‘s agilge\}'?gt% i}cﬂ)?\&&\%ﬁ I §1b£xed
channel s orsegdHdeBMnRRRGd) Me;-zgsee_a@@@egua Y] ﬁﬁHﬂtiMﬂr,’%&E@ﬁfﬁﬁﬁﬁ@ " CDWVA
based technol ogi es). The st 150 is in communication with each of the

si gnal progesdeedbythe Hd6r1-50 3d\ronted ito the Rignal ipagtdsomi 3pavér they@cémar t r ansm ssi on
and reception of control or data nessages for configuration and run-tine
oper at i ons 9ynyRicatprypash 1% Sredysrod mespge is 3(ppntrol message” that is responsible

15  for booting, initializing and configuring the signal processor 130 as well as monitoring 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 171 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
variety of modulation techniques 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.
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[ 00109] Referring now to Figure 3, a logical representation of an

enbodi nent of a signal processor 130 of the VoP subsystemof Figure 1 or 2
is illustwatoam2s33d2 WO 03/ 028338 PCT/ US02/ 29800 The si gnaCTarsoressor 130
conprises three logical interfaces, nanely a line-side interface 300, a
packet-side interface 310 and_a control interface_ 320. th the Joacket si de

interface 310 and t H80XO8ht r ol Theseadier. g@él%lgtprm%b%q,%reﬁeséhe-w

terface" | | th t |
broceseor HabeoneT B sostPreer Yldhang Bk o e b Bt s e el 12
unconpr essed, Vol\Cfie Qé’c%ﬁd SEVREAaticNBRRN ST BroWH H&t 1 41 TRHEE H9i(pehipater f ace

310 propagates conpressed voli ce over several connections. As a result, the

si gnal pr oGespasceskdOl 35%ichd apbpehting irecvopuetidnevith 3 packo ppreesen) 160a@s ce recei ved
via the line-side interface 300 and route the encoded voice ovg _the
packet - §i dehawt)eddsaperopri@e benders SheidFfdP coYeE HIEHRIE PRRKSTSdNto BRKFISHRYIE t he

| 10 i d d d o d i
ool ved VPAILAE TRLRbLOTRE EAThrE YRS b e Rt e e BEEked vor ce
over the | nq(e%dgﬁ)elngtt\&% { P58 FRPfRis e 1bod dﬁ%‘ﬂ{ 'ﬂg% |secnBtEhinakiBaRAPa@NED RiLS as a

message adVahEe progranmng inter comuni cate with and

control, canfyiGhiig-nBHdr, MNiiSkd QRBEIdhR Parald] bumatssegzeaas qprveegsor 130, 15
[001111 During run-time, the signal processor 130 supports a plurality of

conmuni cat iimerfae Saitotiscontol'and iarm micssagdsan desesbaddnlow. s defi ned as si gnal
processing activity on the signal processor 130 involving two data fl ows

(or fouyp channels). ol | Y, CRn@eEN R Gradrit@torses ficominghereilnpdckas ref erred
to as a "session") 1involves the transfer of data between the |ine-side

interface 3M0 uaAttthpréssedpaideatansiited A@r thatPSTNAJL, ®m®reaswme|ﬂreermrléd by flow
340. However, other types of sessions may sinply involve gfa a flows 350
and 360 oveacketsetheHest K0SipS ifs b?&ﬂﬁc?éd%}tfpr@ﬁ Ot’ﬁé“ofﬁ‘ééq{é?m%"ah Jjstetace 310,

respectively, Al run-tine ations occur t u a
abst r act i orftripeq packefsang dhen rP'ﬁFcLﬁoftfécségr?gﬁoce[s%%@Tgﬂge og\/%mlgﬁ'u ?%tﬁ)% es 3 and
gbr E ge ﬂ]gpgl‘h 1&50%ﬁ$§1§%11 é%?ﬁ%%’lﬁgg%c%ﬁg ?al%‘(é{rz@& Ldide £l p'eﬂ&’fﬁs/e@l'iﬁ put (1/0

15  cancellation before transmission to the line/tlme slot unit 140 for transmission over the

PSTN 110.

[00108] 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;-130n

20  (where N> 1). Herein, as shown, the communication path 210 isa 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
multiplexed 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

75  130,-130y over communication path 172 for transmission and reception of control or data

messages for configuration and run-time operations by the signal processors 130,-130n.

[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.
12



and a host port 410. The logical interfaces 300, 310 and 320 may be mapped
to these I/O ports in a variety of ways. For instance, the |line-side

i nt er f acewB®®G/0zs398 be physically mnmapped into the serial pecrasiogwsand both
t he packet-side and control interfaces 310 and 13 WD 03/028338

PCT/ US02/ 29800 320 may be physically rra&q;iped to the hozt ri 4%0 form ng
the host i Ahepigea erogennRk30 camprisss theecHpgea! dnteyfaces, pamely a R%i%? B3 hat t he

i ne-side ipterface 300 i ed into. t ' t he

packet - si dé%’ﬁ_tpéf eg-&ée g’ﬁ?alcg?@gaﬁggﬁortn{)mfﬂ%faﬁgogd' géoorﬂf?lﬁ%%kgﬁ o he control
interface %@é}fdc@sﬂ@amﬁe LBl ARAEA0E &@lof;erb@%%l“l’&ﬁ,fih@lrfa&OBBo,beﬁﬂg one of
the serial ports 400. Yet another exanple could be that all three

i nt er f aces af&Ps the Hostas dordmbniedtewithrippigtaltppocesser st port 410 or separate
serial ports 400 (the line-side being byte-based and the packet-side and

control ginterfaces b@bf‘ﬂ)]cel | TRaRRDsiROhiestice 100 Plobagatdamesmprogedraiéct 0 Fi gur e
4, an exenplary enbodi nent of internal |ogic enployed wthin the signal

processor 53§ seferficganelsvhils tietpasiet-sidhmtestagnBll0 prap@gpesowepsosed V8B f eat ur es
serial ports 400 and nore notably the host port 410 that allows information
to be receiovedetryalanthectienss Ais atrestlltithe tignal progassor|13Q sadanted 8P & 4hi n t he

signal processor 130 conpri.ses.a cCi ntrok cegsor 430 S r ocessi ng
cores 435, CPHPEFP yeie ret“%’@j?"s‘f‘%ﬁ? l‘&?ﬁ‘ge C W] af’gé(fb aﬁgﬁ%tpg,thg&cgggf\( <
controller A50, r.egi-S 4 885 ¢ ei (H3%). SHEMAS tf/Qenal ransm t (TX)
queues 480 ﬂ?frﬂc*(eﬁ'tséé ﬁ%%f%r%%/n% 1 ei‘é?[cg%fﬂlﬁél\?brle sp§e’0| fically, interface
regi steps 440..60APIEs hikptedos ech: (c 32 dBcoMMREISIICR rédkived Gia SiRGRBIEL-side
comuni cation path 172 and transfer information into the internal nenory
490 of the igkgnal31paatearalc ded@led Thiesever ¢gilmeoids imerbicerd0. Bhesorfdlgur ed  as
i nput/output (I/0Q nenmory address space of the si,g{nal processor 130 and are
accessi bl e inteiface33@ oprsates 35@rmesaage advancqdpnagramming ditegface k4PHe queues 470 and
480 are specialized ,r?_&rgﬂV\/are linked ta the inter.nal npr d
cont r ol | ed SBPMURCABVANEGA CPUIOb &P B a"%fhoé'%fi\ﬁ?ercagﬁ?sroglt eesr‘gr%‘s‘gg%ﬁ%gor ts
del i very ofl 'bncom' ng frame, a collection of one or nore packets, to
certain RX au'eues 470 and extracting outgoing packets at |east one of the
TX queues 480. The RX qlueues 470 and. TX ueues 480 may be arl | ocated in a
vari et y15of [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 abstraction 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/O) ports, including multiple (TDM) serial ports 400
and a host port 410. The logical interfaces 300, 310 and 320 may be mapped to these 1/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-side and control interfaces 310 and
13



25 ways. [00116] For instance, in one enbodi ment, a substantial majority of
the RX queues 470 may be dedicated to receive packetized data while at
| east onew0AH3ME3388/ 028338 PCT/ US02/ 29800 remai ni ng RX queoed/usay29se0
dedi cated to receive control nmessages. Herein, 509 out of 512 RX gqueues
are used to receive data packets and at |east one RX géeye i; used to

trash

[) ecgi \é_e coﬁ%@ iy hephyaigaldy mpmed to7the heripert HiPLpmying hpgt 23088 queue may
e dedicated to 5 te rarily stor ta . ] .S Sl toth
Fost. Gne avovvpo»ngflmgfﬁaszﬁera%@w@%wﬁ&aﬁ%@m%%@??ﬁ%@ge W5 iBpRThSpeon, (O the
control ne Ceidd ; ] j db h
et o eaE B R, i A L G e has
been ful |y b si@faced2( @ ntappedsb g Bearatquetibesdaerial port btihg sneafiiecierigint , t he

DMA regi sters 460 include RX queue (RXQ 10 mmnagenent register sets 461, a
RXQ f | oW cantts 400. ey hstiear emplm@gldabfdharx@thfmatjégﬁ@ﬁﬁooar%%?@ft%0 Ats 463.

The contr ol 430 jnitiali .th i St. .
[00116] - he rstrasiHoRdt hosieard 18 or cpemtearre marra (1 Taeie s Bafedl sels 461
uni quel y C%ﬁﬁ%%gﬂ%ﬁsiﬁgan%%%nﬁél iﬁt@ﬁac@%éﬂn’aﬁﬁ&ﬁ%a%%lo%). Figure 4 and may be

associ at ed Oor nore comuni cat | channel s "(a generic channel is
identified 15 by the npdifier " x" artjcular, . each agenent

X"). In X
regi ster set 461 inclfitEd a h&EeTiR @'stg(l):?gufee ﬂ%nge"gil%{Yﬁ'gb%gﬂ@#AT X)
regi ster 500, a hast processor . T ' 505 and
a host pr od%@?&lrbg’%&ﬂggof'eug g“&éhe(%ﬁggw%”(#gﬁ steirgégal%l?'e?{(%%@%l] In one
embodi npnt ’pﬁ&ég?sorpﬁ)tfeﬁf?xleg SerfalSor8 1486 Sndhork A6t HHBIPLARIB thaegiowser 500 to
determne the flow control status of RX queue 470x, nanely whether it is
ful | or notinfopthdtiontd bé REeivRY tyuad eartitinedits thedtost Uhternat logic edbimtthelsipnal
HPRQSTAT x regi ster 500 not being set, for exanple, a packet is witten
into the HRRCGRATSKompgisestasmonBgProceser 430i BSR pioessife Aeres 4einteseee packet
nanmely four bytes octets)

| ast four Uyglétgrs ﬁﬂé,grd(iqq%t Wm&pﬁ\ss&”bugﬁgn&;}le%}ﬁ%, bII\HE 'reg‘nAs‘tetrse 4{60\,Nrreic ii/én'g the

(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 processor 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 controlled by the DMA controller 450.
The DMA controller 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



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

t he HPRQDVAD3%2838%)i ster 500 is set, the Host continues p®CiTiusg2/za80&er vi ces
anot her session. 15 WD 03/028338 PCT/ US02/ 29800 [00121] Referring to

Figure 6, one enbodi nent of the RXQ flow control reqisfer. 462 incl udes
a host procenainpg RXAvee mabpdsdicalg Eﬁ’t'ﬁ%c‘v(elgi%ﬁtbg)es%g‘tgs' %&%‘A’méﬁgog Oﬁost

processor el request fr %g%: b Lt 12200ne B3€ @P%&)@t 515

i ndi cat es ﬁ?ﬁ%\ﬂuﬁeﬁtﬁf‘:‘oﬂseds{oé Us egd g\rlg a eysgﬁgéltng%sons?uppgrtue y the signal
processor. r&@ﬁ%corﬁm‘l‘ﬂﬁ&aéé&? HPCRQS bit 515 is set, the RX queues are either
full or disabled and invalid. However, when the HPCRQS bit 515 is not set,

the Host may rout ecggﬁkﬁf gg%‘%ﬂﬁo'@ﬁ ,Slt'e%&%ng??acﬁéwéﬂeuqeﬁicaégtd nt er nal

menory 490. The HP S set’ when a y transferred to

a RX queue . 061 8D Yiote ol sthtfbieB SorltARsnGS 16 kheH RE E0%Qr nicvgathetiTHg t he
recei ved data for” subsequent routing to the internal nenory 490. 10 [00122)

Ref erring tqeies giay @e dedi@aho EXPoraihey@meattrof mgisages forsyampld.63 uni quel y
corresponds to one of the TX queues and includes a host processor transmt

status (HPXQDTAT_X) foffigit er FRODMA h@iierd60GRSHEd by thaRRBl th adtaitin
(HPXQDATA x) register 530 and a host processor transmt done count

( HPXQDCNT _>flow @@irsitseatus=iab to iillieate Whstt a farndibas beeciily transéamreid ta e sigpal from t he
signal processor when information is placed 15 within a TX ue or can

per i odi cal Ipyoqsesot. Kanghigombepgénent, thoPMey regisiers@gfingde & Bisue e, a
particul ar bit of the HPXQDTAT regi ste 25,. wWh se indi when
packet st0ar anangermsst Fegists” %F%) rgéb(@r?g%“ha)“ﬁ‘%sfa%} e %r%ea n?g#aq]ﬂ%%ggrﬁl 's are

used to indicate . .t i 1k f ji thobiht S) to be
read. [0012’5%1%%?“%5#?? ?é%ﬁ’%‘l %&Eﬁ %@1&1@&%&%{%;@%3?%%%? 2%5 i)s set,

ogi Stor 530, The 1 ISPt | oSy b e saukaies RRQFARERG debug
ressae, kgfRRBELG) Py SRR et S0 Lo B8 Appredes b agget o0 ¢
[00124] Refi@rki Rdicd Withide bt Mbfe@ofmufRaneiRinekYa gamoadtmmm isdfentified
15 by the modifier “_x”). In particular, 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 470x,
namely whether it is full or not full. If 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



25 internal logic 600 within the control processor 440 is illustrated. The
internal logic 600 of the control processor 430 includes a host nmessage
servi ce 6WO osi2633s ecei ves control . nessages fromthe Ho®CTiusozzwsor dance
wi th a nmessagi ng protocol described below The control nessages provide

vari ous services based on the type of control ; '

03/ 028338 PCT/ US02/ 28¢134] TheRf%%’gg?%F'%ﬁ%éié’fgeeeg"@i%%?\éﬁﬁ%*@ﬁwgstV\D
nmessage service 610 ar I i i Toset!
Tog1 ¢ 620, MBS Shdeh DBl PUCE chline K Bl O S B e

har dwar e dijyghost Bi8EGsd2RarnBIGk4RQTrateSBIPCRIQFPBIE 5200 rie @IPCRGS 515 enabl e and
establ i sh communi cati on channels over which TDM (non-packetized) 5 voice

sanpl es ar éndidagn a dleivwedtrol Thess fiaratiwbarmeld sipperted pygihe sigR pfogessereThinc| udes a
host port driver through which the host port_ is contr ol llgﬁd nd fhrough
al

whi ch v_éib ?:evhfpa&w&@?&lbitilrSaiﬁgeééhev%ﬁ.QUftt%i%]'therﬁ'é‘ Yelisap itk 630 i s
responsi or contr i Lons, and the dat o] v t

co gmj nf[ cat ?‘{%V eEfﬂaWﬂeé’I tg‘.’ hEQgQ{S %:?E?éf‘?ﬁ’ S Elfertfgllllet ]?osiﬁlag g)su gel %\rélféeq%ﬁé) aelggabl i shed
and activa ggﬁ.% £SHaE e HORg; al |
based on atqgﬂgg%}r (5%# %%F%Igﬁeq ESSI O%I— S Tg?? TR]liSreljilSI SE gﬁ%@%&%ﬁﬁgﬁ?&g{ésg )({]\I
START RSP nemfassfd®at FREYues, #9reBfinkehpn)g thd bennsbpetans rapalimgaht ed  and
term nated through SESSI ON_STOP, SESSI ON_STOP_RSP, SESSI ON TEARDOWN and
SESSI ON_TEARBISNIRSRr vetsequgatgoftingdo eguierasl eemord 8940 bel ow). Peri odi cal |y,

the paraneters and history associated with the session may be extracted
usi ng tpe SESSI ON_Qpbi22§ One Referfig3a 8 ufeSH eachiTH @snagdmandegisterisel ow) .
[00127] The nmenory manager 640 controls the inflow and outflow of

i nf or mat i 063 uniqudleoriR¥pantsitoBXe glibedX qsuasehd inglydesiachoptrnreqessal transmilr y. 20
1. MESSAG NG PROTOCOL A. GENERAL OVERVI EW [ 00128 I now to Figure
9, an exenpiatsyHPKOREAZ LX) registefn 25 s tRrAesster F“W‘élaﬁig}g%’ﬁgons )

et oL T Rl A0S BESSE ik EPUTALER SN gt e shown
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 particular 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] If 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 a 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



25 categorized into four phases: (1) Boot/POST phase 700, (2)
Initialization phase 710, (3) Configuration phase 720, and (4) Run-tine
phase 730wOTDhess33gontrol operations occur over the Host PoTAShaz00 Si nce
the internal nmenory and interface registers of the signal 17 WO 03/028338

PCT/ US02/ 29800 processor are menory maqued and vjsible tﬂr ou Gége host
interface fTBe types of nesytses rResihted byfff?é‘ogsta&ﬁaerY‘ﬁ?gioaﬁrFﬁma }z]prﬁg §8¥ 700 and
710 may be.carried out, by di.r I i r f menor
wionimt e e BHIR AR Pt ) a5 BRR FRRMAS AL i ory R IoR0, METILY

phases 720 and 730 occur_through a nmessage | ayer .abstracti on. ring the
Run 5 time phase 7300088t up ahle eedwars réveb}ﬁ’é?eéo dﬁﬁﬁseflégpoéﬁ'@{' Sed to

establish (i.e., t up) start. sto ! { ) - gQwn)

sessi ons d&?qdﬁﬁe’?%&@ﬁrﬁr@?bhﬁ C%n&flmh?‘agg&ﬁf}%%%%%gr}@ r% ' %ﬁl?e?léébgt, al |
processgr gg'rc?&nﬁglestal?@trﬁl's&mti TRE RESSFObrivh ®gh 20€GHHeR indlulEsSFHbsspoat €. A
"Power On ell Test" (POST) and run-tine 10 kernel inage are | oaded into

t he i nt er nativérerongh aiich the hast gorals contoddled st throple wpich ceiss packetonars i s t hen
taken out of its RESET state in order to boot the VoP subsystem and perform
a POST andtrdnssgimedti cs of the signal processor. This involves testing the
self-testable logic within the signal processor including the processor
cores and gener ati ng0a12] at us The epadct matager BD xedspghoblaforwentolyng ocati on. | f
the POST operation fails, an error nessage is 15 sent and execution is

st opped. Otsémsions g, the dasa flovooess dhsrcomamuaicat@nmchpnels. Fer thisembadimeat i zat i on
phase 710. 2. Initialization Phasg@l 001301 U on, & successf.ul B otl phase
700, . tlfe Isestopuar ssighlishedsnd agiivateq Hiry ARARNAAERONSHMETSAETSRPIGH phase 710
involves initializatjon i i ¢ f I i re

W R i he e B S O S T e

functi onal igegsRIN LV P RSP e Rz OCE&TAuresLIIB ¢ Breow) HBe sdsEiodnye Ipdlted he .
initializations operatiions fail, an initial fail error code together with

the detai | gdd eimiates tiadbuph SESSIOM AN, RESSION_STORCR$Hed gl obal nmenory

| ocation. Otherwi se, at the end of successful initializations, the signal
processor |SESSHON fFEARBOWOhardrRESSION_ T AJHAP Wb RPymesergat (semf gy Wai cat e
conpl et1|50n 40 below). Periodically, the parameters and history associated with the session may be

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

[00127] The memory manager 640 controls the inflow and outflow

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

20 I1. 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
17



25 of the Initialization phase 710. 3. Configuration Phase 18 WO 03/ 028338
PCT/ US02/ 29800 [00131] Upon successful conpletion of the Initialization
phase 710wotoh@2838hf i gurati on phase 720 comences. | n part PCThEs02/29800
Configuration phase 720 includes (i) device configuration, (ii) segment
downl oad, and (iii) default service rangt er setup. 00132] For device
confi gur at P@ﬁ?ssﬁm%m%%é@ﬂppfq@dé’i‘%gi r ”Eg@@grmtg&?cg f&&ﬁ‘ﬁf E?ngae‘bty t he
Host using device control. ssa ) . £g) assign
2 mode 1 deHerioEs hefAuPERTSa BE PR R BB TRt S EL L22a T
identify i eg,ro?; i G05Hh¢c9idk EHHIRERE, Yhd O¥HiBuMdtdaddy vari ous
applicati o%@%%ég%g!for% (%?ﬁlgéﬁeﬁggu%%eﬁe seri al ports.ﬁ%The format of the
devi ce conRuAltin¥BMERYE0 ikl 738 scdurr thechigh @ mdSiagel tagsr abdtra2@ors Howmgltled Rup- 10
[00133] In general, device configuration may be perfornmed according to the
fol | owi Ag pimembaker7a, qeomaad]«c@eampmsqsad%arsde%@;ﬁr@(Wg@bm)sewhmnd
nessage in order to confi&ure tcre ?ﬁgnal Rrocess Rnrevm'th a Node I D and
provi de i nFBRNHIN W TR A 1587 NG 1BEPSETPHETSYhal  processor. Besi des
PI NG and ECHO command 15 nessages, no ot her nessages will be accepted by

t he signal processorl.bef duetPhes&s nmessage is sent. [00135] Send a device
menory pool initialization (DEV_POOL_INT) command nessage to configure
menory pool s, and a [96129g! poUipon p@teupn (SERMAbroRORT <SETQRNe ggrmbrand nessage
to configure the serial ports. The 20 SERI AL- PORT- SETUP command nessage i s
sent, even prdcessor aFOMackstin a RESETstatep e Raver On Seif 1s8] (RO ey <@frent s of

2ol | ecttbon kemebagice Fadebs the M Repon o e e rogenpr s 4Re%le sl gna
bev-poct 1 kP s BBt lepn FPREIRF e CRIRGHL BR RRORS, Stcseh ifjegih NEDES
previously., posT and diagnostics of the signal processor. This involves testing the self-testable

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 of the Initialization phase 710.

3, Configuration Phase

18



[ 00138] The downl oaded software or firmvare nay be executed in segnents or
bl ocks of code/data that can be rapidly | oaded, executed and unl oaded usi ng
19 WO 03/wPd38m3BCT/ US02/ 29800 DMA in and out of the DSPPOTAISeX248My COr €S
when needed. Each segnent of the software or firmvare is |oaded into

internal nenory of the signal processor. b he foll ow n d : [00139
II—|ost sends a sggmentlo%ﬁli)gatiHgor(%@Gﬁ%&\‘.‘t‘%}’}eﬂ‘é’é%éb%f)"#fahggg’%g’ %FQI@S-[ZG Wi t]h
the size (i,n octects f t sof t e i . | d. Th

G onal - pr olB B nEaddn Plas 2R RN ok, b FOMBLENOh BukE s8OMORAARAC, | The

sof twar e Ofeyild doHRI&dA! (ii)@é‘gnﬁeh%“&majafnh@ﬁi? adTallf REide Pardniver sétap.t i ng
address of that reServed area in nenory. It there is insufficient nmenory

avail able, the si gni‘h“%gcessﬁéﬁo‘%ﬁ%ﬁﬁﬁé@& hm{? boggg%?%?g{g?%g&gmt here is

not enough nenory. 140] ary 1na segnent (s) of

sof twar g OFg cohhém}ethg Ho8GkinY dbRed dORtrbIMhREapad. THREIMMssdtes hrb @sclitg (|

processor beginning at the starting address specified. [00141] Wen

fini shed, hhgnhapide peptfator (rfemaiso derSagre fNodclll Yy whish i BEGAGHIGATE)
message of Figure 27 so that the signal processor can activate the 15
segment (s) ttcd:cs\'rgmhhad@dsor,[(bmnﬁ$UrFmeméI@‘fr@egtus%jetrma&l@usﬁﬂpla‘ﬁﬁf”éﬂ““é‘é% @M there

are two types of parangeter blocks: a_.default ranmet er bl pck..and a session
par amet er  KDGERfigus e serappyts- LTB‘F FO{'H?@@&?@V‘@%F%&‘)@HCSS%F SRS o set the
defaul t paranet q?%&f ﬁé‘]’ﬁ Ilo‘§__er vices to the values needed for the

appl i cati on'#"50 T Fein, the "default paraneter block" is a gl obal
bl ock that holds confiqurable parapmeters o
) P

all services. Tpe def aul t
parametlr bl ock is |89 i nift§°8 PGP OPHEGRILT N rezfﬁﬁ%r@e n firmare,

called factory,.defaults. Upon tion, every session gets a copy of
par anet er s °f W%W?}Ee toﬁSVéw.gpﬁ%g&u\?%l ue of a parameter in the default

paraneter block can be changed using vari t b ssages, descri bed
bel ow. 25 The ef f ect[08134ny _déP%gLﬂ ’IO%Bé?t'éch@#@r—%%ﬁaﬁé ESS%?’B YT i s
changed ag?rll cr>]rd(e)rr to %Ql%tllgluret tlﬂee sigrllaq IBraélcessor 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 memory 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.

[00137] 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 unloaded using
19



processor is reset. 20 WD 03/028338 PCT/ US02/29800 [00144] The "session
paranet er bl ock™ holds paranmeters unique to that session. Wen a session is
setup, sewei00/029338 aneter block is created with paraneter Pealuses2wmopi ed
fromdefault paraneter block. It is also possible to change the session

paraneters via certain control nessages. The effect of this ch e lasts as
| ong as t h®MA ieandioghofithe RER prpseseiip £91es Wﬁeélr“eﬁ‘%\ﬂn;?‘mﬁ‘?g@ergﬁi%ég%gaerg not
affect the default. setting of the t ' cng&e [ 00145]
Upon conpl &t 'oWV4¢ ‘Stﬁ?ﬁéje%ﬁq ‘l"&ﬂr}agﬁergﬁgéﬁg%es @5‘@?0%e%pgg%%g?]P processor is

Al |

ready to ruyp sfssions. run-time operations will occur through a nessage
10 | ayer abstraction over the host interface. The Host transmts nessages

Lo the signal procespreind T HESINGR LERONaG.ARATSASSALNOEPRLRR: & om /e

to time, the signal esso ener at ent—informati oh sent to

the Host. gmu% 3198 O iR IHe Qe Vih lobte GOE theaSHRNAB [TRMSAE) tobetdddnidagdd. Vi a
unsol i crted status nessages. An exanple of a status nessage is "DIMF Tone

det ect ed" ITHBS SigaR pRiteBoi@seives dh arca ieissimahmeri&ry t@&tdBinodate Hesoftvara OFi gur e

10, the messages are described in terms of bytes {or octets).  Messages and
dat a recei isnwbig of e size gprsificd pod ety the sraring pddress ot thatraiepved a8 Mt 1 j ze a
32-bit data bus. The format. of the messl%gle tB t.es Wthis@rr@tﬂ%s r%éll?&'t wor ds

i s shown WHRSMOTY-HIE thers 1S fnspciEniRgNeTy A4 TEIES %gg%ﬁroﬁ%scupl es the right nost

lowest) 8-bits of the 32 bi d the fourth byte 820 in th
ocoup b 1 6% BPERngafReR pllebutPhEradC (P, 120 Nora. B oonTROL

MESSACGES Control nessages are transm tted. betwen the S nd t he signal
procesdd to control00T40hnf i glog WitETRIRAY 1%%&@%%?‘83&?%5%2}%%%% si gnal

i t hout .. k d ' ifl i ) trol
ressage. conprrateinBlieTofendlakhoy R il e Rbl BR G o EshngatrO
enmbodi nent 4 & g@é?ﬁé@' header is eight bytes (bytes 0-7) in |ength,

> ntrol header structured may be used. Typically, each

al t hough other ¢
control message [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 parameter 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 “default parameter block” is 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 nent, the 21 WD 03/028338 PCT/ US02/ 29800 payl oad begins at "octet
8" of thewowmnwes3Bs nessage. However, sone control nessagesPCIiuspt/y9sincl ude a
control header only (e.g., DEV_INFO command nessage). 1. Control Header

[00147] Referring now to Figure 11, an exe {) r% gll‘g a, 5 control
header 900 used in rB&M4li ng EBmEIiIoRRATBIRE! PIRckH ] p@rgmﬁ Bsr'}lﬁfqufﬁe si gnal

t nt t k b t
Pever st oi dsrevion il Feil §rahp St piraniRL BB erokiOH M gurRBPU DBy St e
Moreover, Sf?l\/lgsr c%hle}i a9 cﬁlfauﬁ%eﬁﬂx%{é bloéI€ APfsalb pofdatd®@ichankPhe segivhd be

nultiplexe a si control header 900 uniquely addresses each
node and d@ﬂﬂdb&teﬁlm&staalcbnmmemgesf IThwsfféco ofithi$ changmlastsas gingasithe 10
processor. [00148] Herein, the control header 900 conprises. a qess ge
header 5poiséssion isdetive (unil tertdown). Dbésqharaeidges MabafEech e drtablEsetdnet the Sour ce
Node paraneter 920, a Priority paraneter 930, a Message Length paraneter
940 and a WRQYSKE Type parameter 950. The Destination Node parameter 910
i ncl udes information that unlquely identifies 15 the destination node

(e.g., signal procesbkor duntkimePhissr which the control nessage is
|ntended The Source Node paraneter 920 includes information that uniquely
identifies the sourmelsspde ( &ipgn conrdstionaf theiGpnifurpicqdesci), the genahhi ch
this control nessage is initiated. This information may be of value for
respondi ng prazegsocio mydy b we:s@arges 1”[‘1!)(912491]3 opRtiggSs; Vb‘? |°€‘i}” HH? RTSSag80

i ncludes information that I’O\é/tj th%rl ority level f’i%ﬁeos(%l al ed with the
messagell Fdeyer HisHacion SusT 05 iFEAST i (B‘F §F AL MSREERS s EiFed by a 2- bit

I nbi nat I t
o e Bt FURAT R e RS 8 i, pe 2, o or 11

represent eg’ %%ss‘bp n@f’a&@@ﬁgus@{/én@ (nfdhati®@Veht to fHRAH&RO] Thihafdiataoeill type
par amet er 3 |nc udes information that 25 identifies the nessage type.
For one enhgglichRnbuslatotilssdvianesdiaimel stappenaseaged eArdefaimplecbf atstatus01

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

Control messages are transmitted between the Host and the signal processor to
control, configure, monitor and communicate with the signal processor without knowledge
of its specific 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 embodiment, the

21



22 WD 03/028338 PCT/ US02/29800 [00151] The Message Length paraneter 940
includes information that indicates the entire length of the control
nmessage iwWOlgness38 not i ncluding the control header 900. ARETAISoM29804 he

|l ength is an 11-bit value, giving a maxi num nessage size of 2047 bytes. O
course, other bit Iengths may be used other than those described herein for

5 i |1 ust r apaxleadpagipsateacteT8jo1 thercontrpl megags JTOVRE RIS TH P UPTHES conmpri ses a
control header . portion, that incluydes aneter 970, a
Cat al og pa?’ﬁ]‘?i‘f @F‘u%ﬁ‘fongogbea%er Oﬁ‘&&%ﬁé?@V" 65 ggrllnd‘l.[ %@?{%E@@%n opt i onal

Sequence Nunber paraneter 960. The Sequence Nunber paraneter 960 is

suppl i ed by the ori gi-nat &onigel Headerc ot r o] nessage 900 as a neans 10 for
message synchroni zation. The destination node would sinply copy and return
the sequence nunber[0bEdK in RefrringspwrieEigufedd18axemplenasmogment eyt h

parameter 970 includes information that  indi catgs t he Ietht.h in bytes
associ abed contrah header 908usqdin MessagR CPBMUBFRICAS NI HRTOMRENEHEM)  t he

control header%gﬁtggﬁﬁatfeg%blé%?traérw{stlihmrgta&%trg&lv(ﬁgﬁ%gs}éém( &REN @smpci ated

with an 15PHB& hsferred in a sin ontrol nedsage. For

this purpo Q06 299041 KBYbUs € MbrdoRerdstibral 1BBiR4A! chilfiklsi pl €)
control heigoé:ﬁgsglgf:?@gtﬁé%eg g. ,ééi ts aown par gmet er s‘3 960, 97(%, 980 and/ or

990), each(%%EPﬂWTm)homeme maltipiaekesisglé bus. ahpaortiot béader Wer at i on. A
control length of zero is legitimate for control messages w th no payl oad.
[00154] TheniGatlshddreperanptaie agddemuitpicnsas!! pontish fiews toand fam theosignali cates a
particul ar class of the control nessage. These classes are partitioned into
sever all0l o@reassPy rel at ed nessage catal ogs. For instance, a "Device Control
catal og" includes functions that are .used to initialize, configure and
control run-tine of A& gnaHerqy, dheesonton headsr900Semprisns amerstage headst al og”

i ncludes functions that are used to setup, d, tear sessi ons

i i i lganggue e.Nodepar eoé'?() a
as wel | as pogipghas inclidpsgyResRtiondfode Raragiglet? 19nd SOURFIAodePRIAMEET &% % st
various Seryijces cat al (&.9...rLel.eph [ % ‘gjee‘% ndigt nmanage
al gori t his, PTOHE Haraﬁréﬁ"?é%g@@rﬁ%ﬁg%%s?g%ﬁgargl%tgrr?/Lftbhaﬁng? g}gegu ?:2/2 : ? I'e one
executive tﬁﬁ.kTh@ﬁgs%htM NHdk philEisRr SAY iAlIES infbiARtibPGhCHiquRRSaGiGL: on hel ps
partition t'he con Fol massaggs Into '
15  the destination node (e.g., signal processor or Host) for which the control message is
intended. The Source Node parameter 920 includes information that uniquely 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.

[00149] 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 “I1” is

represented as the highest priority level.

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

by 6‘0 1 ”.
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23 WD 03/ 028338 PCT/ US02/29800 a flexible framework, where functionality
can be easily noved around or ported to higher Ilevel. [00155] The Code

par amet erw03G/028364 udes i nformation that indicates the parCirasbzesvype of
operation within the given catalog. 5 2. Message Catal ogs [00156] Referring

now to Figure 12, an exenplary listing of differepnt . types of nessage
cat al ogs supported HYO¥HEE sig %Mﬁfrs%%?gé"%tf‘ pprgmgﬁb%_mqlﬁ%srﬁfg@}f&gn cgt al ogs

1000 ol assi Ly, o0t ol ME2a05S AECOLfl flsh SBLRSLEN LHERELRNBhgT ouPi nos.

The typest yoinclUdes” put are not

restrict edagagierdﬁ)\()i. O sHQRH iR ler{]g%\oi}igxlr@%-bﬁ@§l§é,%i§§§ﬁ1ﬁﬂhu&ﬂ3&sag%@iz@?flony

services 1 Vol ce services , fax services 1050, and nodem services
1060. The oot tysds. MELE@ESSther bit lbeRks mBsizaged ath¢rahangsose describke heeeircfont r ol
header (de§cr| bed above) and a payl oad. The payl oads are described below in
sectiond 2ah@frativegurppesi ce Control Catal og 15 [00157] Referring now to
Figure 13, a listing of exenplary nessages associated with a Device
Control catal og 1010008521 | | usThaémdol fihder DOV fuctberComiprigds acanted! bepderl 010 may
contain nmessages related to device initialization, configuration and
run-time ppeioathiabmsludés a Grntrel kgnath nareostes 960, a Cptdog AT 981 4(0gEs i s
identified by the contents

f th d it hi i 1
control neda@geter 3 dpe Bﬁsoqf{é’ﬂ’g?'}%il %”?’EQgug{ﬁg%egarﬂny\ét%%g’xgﬁﬁeg‘rﬁ%%23I oad of

a node se DEV _SET i 6 DEV SET
NCDE Comﬂ%bﬁgag%%eﬁ%%ﬁgﬁwﬁ%e ﬁﬁ?,tggf%%g%lgfmﬁéég%%o O?Eg@e%@gur e 11)
and payhoag,, %szg@%%chﬁb\‘xizﬁt'f@x. Hawe dedtiRat dAGo8d 6@l sIRIPDEQDPS @fid teturdthder to (i)
establish at |east one Node IDto identify this signal processor in the

control nessaRRs miftefbac in itkeadpbfisg. whi ch Host is to 25 receive autononous
messages fromthis signal processor. The DEV_SET NODE conmmand nessage 1100

may be sent to the sjygiedy Progeseehtrdl TERM Shrithéterd7b GclRYRIfor@BtiondHat
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 control
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. For instance, a “Device Control 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 sessions 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



WO 03/ 028338 PCT/ US02/ 29800 initialization is conplete because the signal
processor does not accept other nessages, except PING and ECHO t est
nmessages,wonsitssshe Node | D has been configured. [00159] IPPaTamon/298m ar, the
payl oad of the DEV_SET NODE conmmand nessage 1100 includes a Signal
Processor Node ID 1101 which may be used as. 5 the destinati,on .npde in
control neadayblefamevpikopherp fanculiysan peeasilymgye ﬁf%‘agéwedg& 'P'gﬁeﬁati vely,
t he Signal Prlocessor Node I D 1101 nay be used as the source node in all
response nl?éf%ages sent by the signal processor. The payl oad of the
DEV_SET_NODE comrmand nessage_ 1100 further jncludes a Hast de I D 1102
that is used as the [0§88ti nat Th{qdsdarametet ?réé) ‘Eﬂh‘%ﬁ&forﬁ@%ré?h%ﬁf“%ﬁtfs

aut ononous, nessages, se by..t he. S| . ocessor. [00160] Referring now
to Figure T‘g,pai'ﬁ 8&%%&a%§%g%@wgéhg%?gl§nJCQtaBB

response 1105 to the DEV_SET NODE
command_nessage 1100 of Figure 14 is illustrated. The response, referred
to as the DEV_SET NGPE R¥fessage£adloss 105 contain val ues that indicate

conpl etion of the DEV_SET NODE command nessage | 100. 15 A Status paraneter
1106 may be | oaded VP@¥56] nf or Refbirima novisa Figwdildsaneexersplarydising of dilfeseis| et i on

status of the DEV_SET NODE corrmagg ssage 1100. . For exegpl &4 the Status

par amet er  WPEXOffRSFSagA £a1alaes PP IsH BY A1 Al Praces o s shyYL VIS8, g. . x00H) .

Q her code val u .be us i.ndi ! r 161]

Ref or i mg. MRS (R S FaltRd el Quiedphhhe o RARA ht by Ghidlas TRV 0 10

a device i RfQ¢ HBhds ercﬁgldgﬁha)( {REMdd, MnGre £ MRRE oNREFABE0l dBvict tdntrd! I at ed.
The DEV IN 8 command nessage (not shown) is transmtted fromthe Host to

t he si goal 1pr0Qessis@contidl N20eklepimny seuest 1030, voicratrivioes 1980t fax servigest o t he
signal processor. The DEV | NFO command nessage only includes a caontrol
header wit hO%¥)pprdorpdem ssirvices|186Q skhesantenhimeaseges of Hesq Bessras satalogs RMADEY | NFO

d , f d t 5" FO RSP" 1110, is
otur ned | 8RoBTI ASAIBEeSeRRRS ACOrRY ARG LG TN P HERRaged bripdrn | °

DEV_| NFO_RSP .rres$a§,%e 1110 incl udes device information pertaining to the
d r

version of “&gR: ocessor 1111, the version of internal logic 1112, and a

size of the internal_nenory 1113.
2a. Device Control Catalog

15 [00157] 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 order to (i) establish at least one Node ID 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 after power-on

24



25 WD 03/028338 PCT/ US02/ 29800 [00162] Referring now to Figure 17, an
exenpl ary payl oad of a device nenory pool initialization (DEV_POOL_INT)
command rMeeYames33s15 is illustrated. Provided by the Hostcrasphzossi gnal
processor, the DEV_POOL_INIT command nessage 1115 configures the nmenory
pools. 5 [00163] As shown, the payload of the DEV-POOL-] N T command
nessage 11113516&@?\%119?il%@@p{qtgbeﬁﬁ%?‘iﬁé!g“almcé%s% F Y PSPt IR PUSSREY er 1116,

(ii) a host buf, onf i ' i '

R el A

configuration paranet 1116 includ i nf i i ndi i

(i byt eg)f?ndpt he:ﬁm‘i{sa}_ of legRiEHIn U N e PV LN ed. The host
por uffer confi . s i j j

Il oat es. eIty | o ARy SRR b it N I P08 TR RR BTV use

i n connect jeRednbdbnRSdeHtontoldRkdge SHACHES thelHGt d;ytn@a%m pRB®EY. buf f er
t

configuration paranmeter 1118 includes information at indicates the size
(i n byt es) Aaedativiyh ehe SifnabiBrocesior Nogertd Y100 ufidydresisedas e sahilcooadeguall (t hese

buffers are used for session dynam c data). 15 [00164] Referring to Figure
18, an exereppausympssgges aeht by the sigedl peresesor. 11)1\2@21!('@349{@@5%1‘5(3@?& corrrrgnd

f Fi 17 is | _ : .
ZEDEVZ;I%QCD_e il Fg"ll’g"wu: Z‘I"F%%T I ié@d }_‘L’l{tg%,r"?‘it@%b? g‘g?‘&%"@gw?? @:th@irlgﬁsgﬁﬁ as Fggegzo? for
DEV c .
y _ﬂﬁ%%ﬁ node ﬁq‘%@t{&ﬂg%%éo%gﬁfu%ﬂajuﬁmﬁﬁgﬁs rﬁés@{)&? &‘ﬁt l!)'}btﬁte 51§J§Te

DEV_POOL_| message 1 I nc es a Status ramet’er 1121. The Status
20 par aget glocdsdgl i ncludes information that indicates successful conpletion
of the POOL INIT command nessage 1115. [00165] Referring now to Figure

of i s 5] Ref
CONFI Q) command’ mae b 175 ReEER Al BRI G MO R R T

DEV_REP mT:e@ﬂ}'Eé 3 B IRNSEVEETaNe DEImndad GRS ILINe Sf Fiagresidgnal processor
to periodically send DEV_HEARTBEAT and/ or DEV STATI STI CS nessages as

descri bed ilRstratglIEg r&pomareRired fiaw el DEV SETt NODE RSP message §HBL  pr ocessor
has finished its boot sequence, the DEV _REPORT CONFI G conmand
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 to as 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
pertaining to the version of signal processor 1111, the version of internal logic 1112, and a

size of the internal memory 1113.
25



message 1125 conprises a device heartbeat frequency paraneter 1126. This
paraneter is 26 W 03/028338 PCT/ US02/ 29800 set to a value representative
of the appowsgiopssse periodicity for the signal process to tPcansnt/2svhe
DEV_HEARTBEAT comrand nessage. The DEV_REPORT CONFI G command nessage 1125

further conprises a device statjstics STATI STI fre Cy paraneter
1157 i o s set - A802ba) peRiiERiB SR batEE | drnane e s TS
periodicity faor : 1t L0 s T HIERR e. The

peri odi ci tiy/evilcr‘l3 me roggggrﬁlH%ﬂ%ﬁ%ﬁ@fﬁéﬁ%@%@aﬁd/ or & gﬁ%&i% STI CS
command NMesRGRS. TRYviddaeyaRNAbE W Belsikinl pidcessdrl the BEM BOOIS INITrRbsimaad s,  f or
exanpl e. [00166] Referring to Figure 20, an exenplary payl oad of a response
to t he DEVmRERERI 1CONHIgBres tremagmbrpresdage of Figure 19 is shown. The
response, 10 referred to herein as a DEV_REPORT_CONFI G RSP nessage 1130,
includes a status p3oewssfer 1ASdhowhhe piyadadsof fraHER PEOLLISIT @amaidns
information to indicate successful conpletion of the DEV_ REPORT_CONFI G
comand nesessgge W13Sowprifes Gha ecrinbbuffe} omfigPptigRefagntdterd | HowtadoRi Rtfr e 21, an
exenpl ary payl oad. of a device heartbeat .( DEV_HEARTBEAT ssage 1135 is
shown. Theg‘i fBE\f‘_&HB&R‘TBWC%EEEQ?’é’d%i‘g%d?gr?“%\mﬁg’?‘?ré’ %@e%cé’gg%‘ﬁ%%é’ent by the
signal processor jf . | S: . ro val ue
in the DEVpﬁE'ﬁEﬁTi I&VEF%CW?%IﬁJ I gur exigélns?lﬁgestf)%e/ﬁan%%\glr%EAT
nessage 11355idaRR6 tHddEs (i@ bhRSN dnl ERtnuRibBS serial B6it birfdreld be allgcattaNThORdse count
value for this enbodinent.” 20 [00168] Referring now to Figure 22, an
exenpl a0y pay bomd coifi@ratide parametst Hitl7 srciulss i RiEVaBRATIt $Ti@S) theessmdige 1140 i s
shown. The DEV_STATI STICS nessage 1140 is a periodic status_message sent
by the si ghptes)pndowskssof hdst pertb g memary usedl/inREmoRonCVIFR S 2pd iked® 1125 of

Fi 19. Thi .1 nclud tati sti. t - | .
LTI T
total numbgr, ofi2&SH e (iR B GRS nurfibl: bP @ nBRAEherRdty Bl DR 5ol 8B&kedPr OCESSOT;

(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_STATISTICS messages as described in Figures 21 and 22. Normally 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
26



[ 00170] paraneter 1142 - the nunber of sessions currently active; 27 WO
03/ 028338 PCT/ US02/ 29800 [00171] paraneter 1143 - the anmount of | oading
experi encwo obp28&3B$ DSP processor cores of the signal proces3asozesoto

processing requirenents of all active sessions; [00172] paraneter 1144 -

the total nunber of setup .failur 5 i d 4 -

fsi glnal proéf‘éé%‘%ﬁa:l“e[r@?fisfg at‘bea?tjéﬁfe‘ﬁ’ifoxﬂ%é&?{o?ﬁg&: foéttlgusrlé?gﬁ%g%\é\%r g'? a?I the
ailures Xperi.en I - i PORAS k100174
par anmet er sgi 3, téﬁ%ﬁggiﬁgék? g%%l(\%ﬂvé%&g{r% P ? %&g&%&giﬁgﬁﬁt_@mmeﬁ@gﬂﬁew ev]ent S

(since powgsmMAmd hfiddechayerpaatoRbAGed devicestali¢sd DENOSTADESTOCE) an 10 ol d
event has conpl eted processing; TDM underfl ows bei ng the nunber of events

(since povedquency) pardnattertln27, sehidhas septora vahsgeresentativad yhetapproraddri t  but no

frame is available; [00175] paranet 1148 - bad bei.
nunmber 8f p%rwdwﬂfb’cf@rﬁﬁ‘ﬂ%mé’%gégﬁ@ng%ngéﬁwocoﬂﬁaﬁdg‘%lg%aﬁ?e'v netﬂ?fffg‘ﬁlc'gglpt hguri ng

power-on; [0017 ar t - s o i t
15 queued:; erﬁﬂ@%?%ﬁ@ﬁ@#ﬁ%gawﬁ ot a\ll‘%jfré&bs cg%nﬁlgglgga(ﬁ) S%ig%eén%gmg\r/?gnS)
for each gf c(frﬁ*n%ur@ﬂﬂ?ﬁﬁﬁﬁfis_e&&fd@%s” [eValSYorRedmplei ng to Figure 23, an

exenpl ary payload of a serial port setup (SERI AL_PORT_SETUP) command

o ocessor, the SER ANOMSEkT sertb et Sl e lleMRh R T RE e

serial port,hEpEV REPBRGCCONPEG CdiMhndSRéskatl oPPigh 10ns dlaens TgaRbpapsgCcessor
may receive unconpressed PCM voi ce sanples in accordance with G 71 |

st andangs. refdiddso hemines d®E REPORTI GONELG [RSPsmessade a0, tincludgap ptatys control s
and nodes for clock, frame sync, channels, etc. are peeded to rk
proper |y wiptiamatend d. Fhe ptatuy pasemessh [ haentains igigapationse indisals SHEREsE! 28

completion 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_STATISTICS) 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 statistics

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



WO 03/ 028338 PCT/ US02/ 29800 [00179] As shown, the SERI AL_PORT_SETUP
command nessage 1155 conprises a Port paraneter 1156, a Receive (RX)
Control fwelod/oiss3%, a RX Channel Control field 1158, a RRCTusox298ont r ol
field 1159, a RX Frane Sync control field 1160, a Transmt (TX) Control

field 1161, a TX channel control fiel &141162, aT c(hock fi.el d 11qp, 5 and a
TX Frane Sync contrd9017ikel d 1peepmetasiljdd- thpameun ot logding epgridisih®r d'ba by

paranmeters _ of the RX-based field 1 LS [t hontEGUl vakwnt to the
f uncti onal Plsg PE\TRPOT &S °§§‘e 3 gggﬁ%%éggd%%ggwgé?%%gsed%fi el ds 1161- 1164,
t he operat | Qfs,of the RX-based parameters are only discussed in detail.
These paraneters$ represent the programmability of the signal processor

seri al POTt { Dt erf aghy bar duar Gl 0 Gaaeche @ uk Bl Lok e na

conponents. 10 [001 par ar, the Port paraneter 1156 includes a

serial por by, AEERE BurknipoWil-of Hahe dig@iMpiotdses; the particul ar port number
being set up. Since the signal processor features four serial ports for

e oo et oy TeRAL'  PdmaUTAY . (MRS b Andain OIS The X

Control field 1157 i's uSed for controllin e 15 Receive functionality of

the serial (paLtndeAlgiddo%eRbn bife Sh@Mplocs@cessor. For instance, the RX
Control field 1157 includes a Frane Sync Source (FSS) paraneter 1165, a

Frame Sync Pol ari Eﬁ{)gﬁ?f@ pag%%cﬁ&g{s@zﬂs? F4P2FBMUVeGHO WS BB fhe( DCS)

paraneter 1167, a ock arit ) paraneter 1168, a Data Bit

Del ay (DBD)lurHﬁJr%@ﬁé»@Eve%tgs)ggnce%o%ﬁ@n) thdt QAR YeerSpldRd OPaSHrid) por@ bEberan1170, a
Dat a El enrent Reversal (DER) paranmeter 1171, a 20 Franme Sync Drive (FSD)

par ametigr bki%Re@mes coniPlaekprbessing; TOXD)ndeaiicaysdicg theltdber ¢fF¢BL(simFhe FSS
parameter 1165 includes information that is used to indi c,%le.whet her a
suppl i ed Frawer-®y that the serigl part hasdbgergreadygngpasnit ubpo frame $3¢a1a0% the  Frane
Sync is supplied by the external source, as represented by the FSS
paraneter being a |[jogi7sal vaparemetbr @38 ; badyerFavante bsymibe nsmbywbr ed.
However, if the Frame Sync is supplied 25 by an internal source, as
r epr esent ednanyicip®ed prantsrespasienesdiyg sarigl o heshPOrSHI 8 PEYErWE  the Frame Sync
is applied. 29 WO 03/028338 PCT/ US02/ 29800

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

15 queued;

[00177] parameters 1150 - total 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  Host to 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.711 standards.
Thus, in order to configure the serial ports, various controls and modes for clock, frame

sync, channels, etc. are needed to work properly with a wide variety of external hardware

25  components.

28



[ 00183] The FSP paraneter 1166 indi cates whether the synchronization is
applied to a rising edge or falling edge of the signal. As shown, FSP

par anmet erw018628338 cl eared ("0") if synchronization is coordirnsozzbson t he
rising edge and set ("1") if synchronization is coordinated on the falling

dge. 5 [00184] The DCS 1167 | ndi i |

2x?2r nal [dat a E:I ocE [%G?]Egr 2%%? rWﬁéﬁﬁ%@ﬂ{l&?bﬁﬁ%p?‘gﬂggﬁ"gés)%ggg? i g:mr ed
internal - J.ogic. [00185 od her th
(interna H{j)Of%in@“BJg ggé-ﬁ g]ﬁra}%%r%% Pﬁéc%g;ggﬁl%(? EdiR1 FBdi ¢, GRVBRInRer the

cl ock pol a e rising e ogic "0") or falling edge

(logic "1 ool R 1958RAX ClotR ChARH S 1The ABBDFparedyRt eontrblLBA il tol ades
information that specifies how nmuch bit delay should be added to the Frane

Sync to captaugmit (11€) Contrst fiddd 1 163f a TKvbarfnick entroliedd Bl6@raehX cloak figlddibhg frane.
In this enbodi nent, zero bits to two bits are io\ﬁﬂlgid val ues for DBD

par amet &r  andoTX [FeeSne versrobield 3 464 nppas they fings Y ShpBSTSAIVRRFARISH t hat
. : | o . =S Bk
Chrms of nahBeRSaen ST - AR A EnE M S M R MpoA R B, 1

bet ween Fr ?mm@éﬁ%fﬁjeqw{)acsed FiQHs | 15311384 8ne %erad_@ﬂs&)f@l{eﬂmbhseei)aﬁmaeﬁll Al aw
or A-law frane 1s configured to be eight (8) bits and may be represented

by a DES pareamBtdscuwad hedeed]. "THESE patamefets represottbe poguhatabdity pighasiger! 16- bi t
data el enents are used as represented by the logical value "01 ". 20
[00188] TherdoERosariaperténterfacy hardyale (Rieasneqh 0 YasiCyod eXREp! COpwensiies if the
data el enent should be bit reversed before being provided to the DVA
controhper of the sogrsal prohesmstivular,\d Porr esqendr 1156 cludesel seaalportt , t he
DER parameter 1171, when cleared may represent that the bit pattern for
data el enemtimbér¢SPNUND thabalentéfies theendrticulpopgst ambet brang e RIM 2 BG7ePeHEML 71, when
set may represent that the bit pattern should be 25 reversed. For a
transmt poFacesspiigptuigp f‘\?&ﬁ‘?ﬁ@‘spcﬁtﬁ% “'th'éFmBQﬁmﬁ’ﬁth? %e&aggo%r{un%bﬁ%angets'e bi t
pattern for daé;? el enent shoul d not or should be reversed, respectively.
30 WD 03/ 05885%°PCT/ USD2/ 29800 [00189] The FSD parameter 1173 incl udes

information that specifies whether or no internal Fra nc is to be
used to drive an ext@PHIl | ogilhe B&Soprol fll‘—ed)‘fplﬂ i tsed for Controqﬁng%xe

15  Receive functionality of the serial port interface of the signal processor. For instance, the
RX Control field 1157 includes a Frame Sync Source (FSS) parameter 1165, 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, a
20  Frame Sync Drive (FSD) parameter 1172 and a Clock Drive (CKD) parameter 1173.

[00182] The FSS 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 beingl
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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exanple, a logical value of "0" indicates that the internal Frane Sync is
not used to drive the external |ogic device while |ogical value of "I"

i ndi cat eswolaw243B® i nternal Frame Sync 5 is used to driveCrhsorxdser nal

| ogi c device. [00190] The CKD parameter 1173 includes information that

001 ¢ dovi ce. For | dWuR e, aiedsr sty fEotRieus el fees  hat “the
internal clock source |s.. rd £ hialaskegik FeVi ce whil e
a | ogi cal VAF&MAgtops ?pr%]?&g%taggﬁgﬁg e%r@“ﬁ %gr@%aﬁyél%ock 10 source is used

to drive the,gxtereghs Jl&géd‘é‘)‘(@?i/fis‘}&hrc{n@z@ﬁ&ﬂ-i]s cJdreiniRed Gt mieing Edgetandl fi el d
1158 provides serial port channel settings. For exanple, the RX Channel

Control fi edtd121ib8yrichiohizatizm incdRedimdtedeon tBhEingledSt art ( RCS) paranmeter 1175
that specifies the starting tine-slot or channel nunber in multiples of 4,
fromwhich this recqpy@4port SRODCS phrageter 16T @ididatey whktberentisternaborval i d
nunbers are 0, 4, 8, 12, ... 1020. The Rx Channel Control field 1158
further i aakmaedataciRecwince siihbealsedsyietnal Mgic RED)pPr Brged {iRgmatolfgi&i ns a
val ue specifying the number of time-slots or channels to capture starting
at RCS | ocat’on. [00192] The RX Cock Control field 1159 provides seri al
port RX «clock settings. The RX Cock Control field 1159 includes a clock
di vi der (DI'V) paramgderss] 20 1TBODCE perometee] 168 dudiqagmpvhetherthetlesk 1181, a

clock polarity (SP) parameter 1182, a ¢lock. enable.(EN rameter 1183 and
an i nt er napolefiydxbas en@sm@yg5%&6;5&%?2‘9%1%5’}%3&%4‘?&‘%5:\? ?ﬁﬁ? He"D v
paranmeter 1180 includes information that specifies the clock ratio wth
respectiot o the syst €f9t86bck. TheDBM poranetest! £99 inalgdesiinfermagies thehf or mat i on
that specifies the source of the e

i nt | Kk | ther th
i nternal clspreidies sow auish b Aelanshoyly blé%f’gdpﬁgfhegr%ﬁ%syé‘??‘g&‘?%)/‘?t%‘?r?‘&ﬁt {t:f%% [ 00193]
Addi tional Ly, the SP ter. 1182 ingl: i i termi
whet her s hteraRtisRab i T ingERe. MU Pod LT AR bRl iiile o & O e

31 WD 03/ Ogg@?ﬁal‘%ﬁ&%/gﬁgwr“@ge of the internal clock (e.g., 110" =

positive e = negative edge). The EN parameter 1183, when set,
enabl es internal cl O[%lélﬁgl?ner atl'thES-I;-)Qr%m%éerl %rimcfe?fnfc}rgngﬁon 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 D-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 “01”.

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

pattern for data element should not or should be reversed, respectively.
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includes information that synchronizes the internal clock to an external
frame sync (SNC="I ") or is free-running (SNC="0"'). 5 [00194] The RX FS
Control fwelodoisBs® provi des Serial Port Rx Frane Sync SeftPCirnigs2/£usno
internal Frame Sync generation. The Rx FS Control field 1160 includes a
frame period (FPER) paranpeter_1 that s i fi t.he fr i in terns
of nunber of bits dPOX8Rk cur?#ﬁ?adwet?'ﬁﬁzg '“’f’ﬁ’ée %Egat%gmﬁltm?gpfec??%l d 1160
further includes a . ge ( r gdtvef F@e sync
enabl e (EI\I)Wlh|%tg‘raraorrré’f)tef%‘:Jl l%@%fﬁﬁjﬂgg%gqgt b%%%dﬁeatdg?@%rﬁ%{é%%mﬁen sét, enabl es

i nt er nal fEﬁdﬁj}ﬂéMn&gi&waﬁ@éfw » Hafkaey St the hesnal Ernerdyat isioamed sydros. The EN
paranmeter 1187 includes information for enabling Frame Sync generation.
[00195] Refterexicngl hgiv devicEivile logizdl valap of5d&ripsicatss theahedaternalFrame $¥W¥ponse
1200 to the SERI AL_PORT_SETUP command nessage 1155 of Figure 23 is 15

i | | ust rat ed usyhio drive gisrisemat logisdFWef-t o as the SERIAL_PORT_SETUP_RSP nessage
1200, includes a Status paraneter 1201 and a Port field 1202. The Status
paranmeter 1201 i ncl[Q0E9]i nf o ha€KBrpatameter il hth ineludes infpraratier that not t he
operations of the SERI AL-PORT- SETUP C(ngPnd nmessa g 115dS have been
successf ul specifisap inewal clpgk sowge isteype usgd fpsfrive the e§5l"% ogig Sf"ﬁf'tgorcode val ue
(e.g., logical ,value of "0")..Ls | . r vl 201,

Ot her wi se, eéﬂmlﬁé‘rlo%f)agéal\l}%?% s‘“ﬁ&%égg“qb@ga‘t‘{}ga'i%ﬁ’é‘?%‘g‘%%s‘%%;?g@??gfﬂ%r error.
[00196] The, Rokdindi !o%kcddelf%g-’v’vhn@&ldgfi@rsvama @Rt ENhat R iarBRabrock205  and a
serial port nunber (SPNUM paraneter 1206 that is equivalent to the val ues
of the 10ENsgutee SRMG pavametaesalldfddand. 1156 of the SERI AL_PORT_SETUP
command 25 message 1155 of Figure 23 for return to the Host. [00197]
Referring to Figure ggjon exggPRACKaRRYCHRQ] Aéld A1 SBYGOHBEs serdl boe RN ON
(SEG_ALLCC) conmand ssage 1210 is shown. The SEG ALLOC 32 WO 03/028338
PCT/ US02/ 2388hel £AIHEE NEbr ARHHAG ehelRX Charmel Canrshfi¢ld é t58aycludes alRsetive o t he
signal processor in order to request that nenory space be reserved for an
i mage of sdfhameal Stagr(RES) panamaserfld S;hgtampgges the starting time-slot or 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.

[00192] 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 1182 includes information

that determines whether the clock divider will divide the clock on the positive or negative
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into the signal processor. A nenory space size paraneter 1211 includes
information that indicates (in bytes) the size of the imge to be | oaded.
5 [00198]whaeBeea3ssrg now to Figure 26, an exenpl ary payl oadCaofusaz/298edponse
1215 to the SEG ALLOC conmmand nessage 1210 of Figure 25 is illustrated.

The response, referred to as a, SEG ALLOC RSP, nessage 12 s, returned by
the si gnal edggobthedrignalicck &gy P SEBSIHYE ¢9BSc mr&ﬁ%f%?r%%dslgﬁég”\‘cr@m t he Host.

Upon determn ni at, it c SIS (Bl sNc sefhm@ngspr firmware
of the gi vBﬁW%%o#@ SIS e %b%g%g%aﬁgﬁwpgeg’cessor ret ur%g the SEG ALLOC RSP

message 1180;,Q0nhRRhie tRat SithiéfizePne Mg Elod2bGntegteinabiraa¢ enconpl et i on of
the SEG ALLOC command nessage 1210 and a nenory start address paraneter

1217. The [SND#"Y")dr & frecadariesSNear"@het er 1217 includes a starting byte
address of the nenory area, relative to the base address associated wth
the intgrnal nenory [gd1oue Si YRARXFSTHAESIATeld B0 pRAIRIFerfdPart Rkng now t o
Figure 27, an exenplary payload of a response to a Segnent Activate

( SEG_ACT| VATme SyaoSaridgsfosisggel FramelSyusgeneraten. T hﬁrﬁ@ﬁrﬁ%’qmrébﬁqlﬁi oHi% he Host

to the signal processor, the SEG ACTI VATE comm}:nd ssage (naqt shown)
requests adnciudasd Bameperid (FRERPa(agte WAPSh Y SPec| Pﬁﬁvﬁ?@}“et‘%ﬂ?é \Rg%mﬁﬁ)gt
recently | oaded i.pto the signal i atures no
payl! oad but‘“"?’ger 058”%3}&09‘”?)’ ecﬁ({c}(%{tggﬂ%ﬁ%lasgﬁa{s@f g@? |tl ([)(fld %‘?ﬁig’%ﬁﬁé ?ate

Cat al g ande e AALATEORSFmchS 118818100 PrfcagROMESle (N falanSia AT THATE
conmand, a % G _ACTI'VATE RSP nessage 1220, determ nes the accuracy of the

transpapt edalgdram&yr M86 i vien g, érablesinmenal fegersyme genepor andpeer-ralag r et ur ns
information as the Status paraneter 1221 to represent such accuracy. If an
error occurstethal frange synos dhsiEgpardmateri |48 Liglydestinigeation fy&ndhliga 5ramsy ocessor
frees the nenory 25 allocated by the previous SEG ALLOC conmand nessage
(see Figur 8YP&§ENCHeNreturns an error code in the Status paraneter 1221.
[00200] The ECHO or PING nmessages are transmtted fromthe Host. The PING
command nmessage i s u98tdH o t eRefepinemonite HigumPdpen weanlanneayigedat? 33 wo

2 P 2/ 2 he h . Thi
Ca 020220 PCTLSUZLLOBO0 0 SERIHE A, ol AR 10

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 loaded as the

20  Status parameter 1201. Otherwise, another code values may be used to indicate a
particular error.
[00196] The Port field 1202 includes an enable (EN) parameter 1205

and a serial port number (SPNUM) parameter 1206 that is equivalent 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.

[00197] 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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"Device Control"” in the Catal og paraneter (0x00) and a "PING' test nessage
(OXEE) in the Code paraneter. The signal processor wll send an identical
Pl NG nmesswige3lozssB8t o the Host as a response. The ECHO comrgarusornessage i s
al so used to test communi cations 5 between the signal processor and the
host. The r e r..the. nd nessage specifies "Device
Control " (%)8@8?9('5 H]Ig%%ge %&pg tBaé*gg‘é‘fga hggggﬁodtﬂeaﬁlg % grtmo rsg’age ( OXEF)

in the CodgequastaniiRiory fPadidirdstQBd o BE iflzEOr SR IRSRARYS: Bafing Payl oad
of indeterm nate |length and content, except that the message cannot be

| onger t hamo thessigmakproeessoal Aaveathry @agt dize phlamesdr §RHI ingndes @s@iativn that send an
identical copy of 10 this nessage back to the Host as a response. 2b.

Sessi on Confdigates Cacbyreshihe sopgthe imageiediwpoaded: |isting of messages associ at ed
with a Session Control catalog is shown in Figure 28. The Session Control
cat al 0g51300 cont ai nN®OLBHt r ol Refreigageso FaustXdart exemplaabpayphd ofs t esti ng
and di scontinui ng_sessions. The signal processor 15 can support several
sessi ons sir?ﬁﬂP'ﬂsaa%b%@lt% SEG AL Hbemmpgnddecssage A3 G e FigurhdS l§illg‘ﬁfa¢te%r ocessor

(Codooy "ty S FOBEGS BB bt e SPPaRERCTES T meishgh RS 4Rt Boside b8l ¢ hat
Genor al © |8 P S R PO b Lol BB Balygihying 2021 117
successtul Ty Setup. the actaul i paranctors rar tel cohamy var oo ax or |
modem d&r visigaal propgssobestusiietheySEC \A I QR Eppessqeeil d8kcBtainingeS@as al og nessages
o g T L 0 e S .
command o2 TG RAS phnEbPIA 9!l befER SRR SUERIRBR I Cormand

nessage anghchRrkyh gﬁniﬁgbﬁkgﬁiré@%ﬁﬁﬁae% dréd) adidtive KL Bask BOUrb] h§8ciddq VWO
03/ 028338 PCT/ US02/ 29800 SESSI ON_START command nessage. This cycle can

r epeat ed f evithttheintbarabimenryaff thelségnal 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.

[00200] The ECHO or PING messages are transmitted from the

Host. The PING command message is used to test communication between the signal
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call, until finally the session is termnated (commonly referred to as
"torn down") via SESSION STOP and subsequent SESSI ON TEARDOWN conmand
nmessages.wo[0B0233§ Referring now to Figure 29, an exenpl aPgTasyt/zmdo of a 5
session setup (SESSI ON_SETUP) command nessage 1305 is shown. Provided by
the host, the SESSI ON_SETUP command nessage 1305 inli tiates session. All

i nf or mat i oproceseqiand thg hpgy. This messags pasing@ayoaddukitygonirg ‘}eﬁ%faﬁeé S50 this
nmessage. The nessage,,.provi servic i ny) for the
sessi on an %Yd‘iﬂ’r@ggls R g’? (%gg)tg-pgrnagl e%frrl x&@%ﬁggndl ﬁggﬁg{egsﬁagﬁg)gﬁﬁgﬁd has a
Recei ve (R} @04 p&ah&an Sk Sighd Ko R8N0 sendldhU8entiBal PESSIn@R3sakO b&RAPT | SES T WO
flows or four endpoints. For clarity, the "Far-end channel s" are those
comuni cat ihebspatahssponser The BEH@mokmathh ecishigeais alsmused hatkstaosiuaicatianios e
comuni cations paths nore local to the VoP subs()(stem 00205] As shown, the
SESSI ONb SEfRttPeqrchersignhl posesagyand $ghostc ShpsqnirekheadesdardheECHS cmmandt er 1306,
a Service Setup field 1307, a Te) ny .fi 15 130 -end channel s
field 1300Mmessageipecifics Besih cPurd gq?‘g&l‘%%&ga gfﬁmeeneag?%%“ ﬁ%%?é%gter 1311
and a Far'ﬁ%%gé?@ﬁﬁﬁriﬁﬂ%t@de ?Jg‘t%l%ete[.qggﬁ)cﬁaion-mﬁ EC9H5 t@imhdd Rékaemhes 1306

i ncl udes a D, nanmely data that is supplied by the st to

uni quel y i ggndddlof irle®BSifhte len@ih ahll €oridngRadept haabemsaage camadheloagirodi nent
the Host creates and maintains Session IDs for all active 20 sessions that
it control shaatie maxiid eBowdudergts sThersighD prenessat Wilksad aidensicalc@pyoht r ol
nmessages. The signal processor may use the Session ID to identify session
r el at ed0dathis mpyegedpek Rike BomheydIeShE s ages (responses and asynchronous
status) that it sends to the Host. The Session ID will be associated with
two flows, usually @bTDMStdsowomplCalaleend a Packet flow (Rx, Tx). 25

[ 00207] The Service Setup field 1307 includes coder and decoder service
parameters 1315 and [QML Theas eganipl&@ livtingef prisagstasdocikdd svithrndesuies
information related to the type of encoder function used between the

Near - End Reoeirsleatdbg WBhOBH 0B 3@ 2PCThA RS 60800! castian 0 candinFagntichd

Transmt channel. The decoder service paraneter 1316 iTncI .udels
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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information related to the type of decoder function used between the

Far- End Receive channel and Near-End Transmt channel. The types of
encoder awo odeezssaer functions are shown in Figure 30. 5 [PQ@AG8}/29Red erri ng
back to Figure 29, the Tel ephony Service field 1308 includes paraneters

1320- 1329 fiqure tel ephony characteristics of the VoP subsystem
One char ac%gsélgﬁ) T@%W@"@Bgﬂeﬁﬁaé‘ﬁ%% Qategan Bppated fobihe dwationfdheind

transm tted, TDM: QI : i fic T : chosen by

[ oadi ng a MR e IGioR Rpihfeq OB T (T B8 " Y e 0.

For instanggsside si@PTa@B/lsaﬁ&cgJeﬁmmlomm@ﬁﬂbé&n;ﬁan@eﬁéssa%’w (00), 8-bit
G 711 ~-Law (01) or 8-bit G 711 A-Law (10). [00209] Another characteristic

G 71 A 8D A-Law (1 ar a
| ol ves echo cancelibiupn SCHRineABeOrIRY 9% SELAGLED KSR ol ng o

val ue corresponding to the ec I'at ron set up I Nt o paraneter

1321 as5sheasion Betliy GESSICN. . SEYRIP) astath ARy mésbede 80 Eik sitdwirC Providdady b sel ection
of a specific test node for the session through programm ng of the Test

Mode par ahettghe 3338108 BBAUP norfingned rees3dze 1PADRLkRjes @séveion c Al nEometiost i cs

i nvol ve enabl ing or disabling various tone detections or generations such
as (1) Duafcd¥y fopl destritg aFF-‘étﬁ’ﬂéﬁw‘&S)“deﬁﬂﬁﬁ's m%Fé‘%géctTP%ﬁ‘eism?V'@ez) Cal |
Progress "CP'. F t ction (TD DT, 20 neration
(D18 °° ana S Sese 48T PGRED b Sty b o e e AT AR

enbodi ment end@i¥n@s. tHAES end 126 8 RELRARIXY Bndd trSRRARIEK) MAnMBCTRARI SEBsisRY be
enabl ed by setting its corresponding DTD, TD, DTG and TG paraneters

1323- 1326, coeppectwovtdws.or f@d 2ddbpinTh oMbty pae tmpead chh3aTs" iarcthesde s
information that specifies whether or not detected tone or DIMF digits
shoul d be fonRaRigHI@NHRARSvepheatyork2ThgpyIaeeensd chrnelsVaiedeosact i vity Det ecti on
(VAD) paraneter 1328 includes infar ion that specifies whether voice
activity dEVRBHREHoRT B THRIocaHB e BEIRYSAM: The i n- band/ out- 36 WO

03/ 028338 PCT/ US02/29800 band (I1BOB) paranmeter 1329 controls whet her or
not reports of a detlB@208H evehs shame, the RESSION RETHEsomawndimessager 1305 nessage

as well as a transpgit, data packet. .
comprEses a gg:ssion % parameter {306, 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 ID 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 IDs for all active

20  sessions that it controls and provides the Session ID 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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[00212] Referring back to Figure 29, the "Near End" and "Far End" tags
paraneters 1311 and 1312 are assigned by the Host and are used to identify
packet 5 weatoa/ofd3ssns. For data packets transmitted over theChasv2/psoe, a
processor core will insert the appropriate tag in the data packet header.

Dat a packets received or_transmtted on the Near-End sho |.d contain the
Near - End TeR§naed pnd Fayding Trapeme channgle gfhegefo Fr PR EARIEEH! B inqlyles Far - End

nd. Tr anamr i e re bRl o8O by gt g BORCDRAL BRI RE /e (O

channel adgia88a8d NBarlEHdMGarRfnit ERAMnek ITHE $ypR¢ oflREEdeande0ddé) fumttidheste POIt
channel ID for the given flow. An exanple of address types is outlined in
Fi gure 33. sHod@dd &jguReX0erring to Figure 34, an exenplary payl oad of a
response 1335 to the SESSI ON SETUP conmand nmessage 1305 of Figure 29 is

illustrgted. The 15[062%8}30”5(3Refé@'§1$b£&d0F%u@swathgﬁgl@b SR il message
1335, is sent by signal processor for every SESSI ON SETUP conmand 1305

recei ved fii0®indiedesipatmetelsrid2r] 329ttt cpefigunadeptonp chaeteratiGtadthesV ¢Par anet er
1336, a Session |ID paraneter 1337, a Near-end Channel fleld 1338, a
Far - end m&wﬁ\éﬂm.@medchﬂ@s@rlaﬁds e sReC i Tﬂ%\éda%&r@%ﬁowcwmn [00215] The

St at us par rreter |ncI des i.pf et her or not
the SESSI & TS Sgﬁdﬁ ¢ PR E’ﬁ“ AR5 o BadRER T | y

conpl et ed. E/)a @hlé%ﬁﬂe%hln[?hep%mb@ ardmadr 1'3@@5#@&@&&25‘%&%&&&39 thd that was

provi ded by the Host. The Session Load parametef 1340 includes the total
sessi onQ | oRDM §£4 forhht BBSRI 1678t Mhdae RCIME06), BORIT. 3t Th.a(vD Bsor 8-6100Y 11 [ 00216]
Bot h the Near-end and Far-end Channel fields 1338 and 25 1339 incl ude

par anet er sAtleat (18peci fy the Receive (RX) and Transnit (TX) addresses
1341-1344. These addresses 1341-1344 are the actual physical channel
addresses in terns [06209DM t i ARsh@ichdriRaeristic inSbioesichocantimtioPsetipet Channel
ID for the given flow, provided 37 WD 03/028338 PCT/ US02/29800 the Status
par anet er WB®E mayde seleated by posiging yvaleorppiesnonding tofthe ¢pdo SEES“?(!NI\ SEMP

command nessage, 1305. O herw s t he_par arre{{ers re invali
options into parameter 1321 as shown in Flgure 31. Yet anot er characterlstlc 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 Modulated 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 generation 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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[00217] When the Host provides the RX and TX addresses 1330- 1333 (see
Figure 29) and they are acceptable to the signal processor, they are

refl ect edwb obmeds3sisi ng this nmessage. When the Host provi desTasot/2ebo
addresses, they are assigned by the signal processor and returned to the

Host throu h these paranmeters 1341-1344. [00218] Referring now to Figure
35, an exeg‘lﬂ BOB)Rarameter d f2%canirels hather of mpt reesrssf exletestodepnidintfthd message

1345 is il ted Transnitte 2{% st.to the signal processor, the
SESSI ON- ST. h% nﬁomr%pmessa © ﬁag%{t}gnes (}atapf ictivate the session. The

SESSI ON_START corrmand nessage 1345 i ncludes a Sessjon | D 1346 to jdentify
that session. Upon r@¥d2ling B?fF%‘“&Bi"ﬁlféﬁE‘gufelﬁ?@ @Fgﬂ%r Epfopds darEndcont rol s

Lne Pt RS BEhRLS 15T, 83 HPUR PR DARLNS RERYELN BB TX

queues erring now an exe

responsg 135@%6)3tlfB?d%%ﬂk%ﬁsﬁﬁﬁe&m@ﬂo%&ﬁ%Qﬁoc%%’z‘ﬁc&é will BsEr&hdS s 15
illustrated. The response, referred to herein as the SESSI ON START RSP

message 13pdopriag tpg mvthaldh ﬂmykdzt headst. gPata ppekoGessoed prtramempedsetheo every
SESSI ON- START comand nessage 1345 recei ved by the Host. As shown, the
SESSI ON- STAFar-Frgshoyid sanuzje the dsar-Beshpag Sé de%ta&aﬁfwe%\redﬂétr@rsmﬂ@épnand a

Session ID r 1352.. For dinment, the Status paraneter 1351
i ncl udes i HE%%;TE‘E#%W edﬁg?ta ﬁ@ﬁ Fcaéttég‘gsrﬁ%?@gnpl etion of the SESSI ON START
command nessage 1345, For exanpl e, codes may be used to indicate success

(e.g. "0") as well d9023ak+i cuT*ﬁquayp@sF%Re@qwedR& athbrageis(Ign | D par anmet er

Fi gur 0187 fiesRaAs ATy e sl 1wl bl 3oy BRGEF R BYER) | command
message 1%3{5@#%@&%"@10#5 oP}{bsQ' 1§5&g?Dm§ltxe Qentfﬂ)%v. gﬁeﬁh%%fa%r s%essor

t he SESSI corman rress ge I's used to stop or pause the session.
The Sessi Ofyp bs bodifed is FRiugv3xed to identify the session. Upon receiving
this 38 WO 03/ 028338 PCT/ US02/ 29800 conmand, the signal processor nmay

Lorporari 1Y Al Mgt oLnlBEE IR 00 ATH RAMAE ARSES, Mol oh ey
payl oad of 1385 to the SESSION_SETUP command message 1305 of Figure 29 is illustrated. The
15  response, referred to as a SESSION_SETUP_ RSP message 1333, 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 Channel 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 1338 and
25 1339 include parameters that specify the Receive (RX) and Transmit (TX) addresses
1341-1344. These addresses 1341-1344 are the actual physical channel addresses in terms
of TDM timeslot (Port#, Slot#) or Host Packet Channel ID for the given flow, provided
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response 1360 to the SESSI ON_STOP nessage of Figure 37 is illustrated. The
response, 5 referred to herein as the SESSI ON- STOP RSP nessage 1360, is
provi ded W9 03/028338 gnal processor in response to every SESBSCONS8YZBo€omrand
nmessage 1355 received by the Host. The SESSI ON_STOP_RSP nessage 1360

conprises a Status paraneter 1361, which includes information that
i ndi cat es eStBEHAAMEH 1P einigpiepfuctendulspngleting ofthpSESYRarBTHBssage 1355.

The SESSI ON_STOP, RSP 1360 further conprises a 10 Session ID 1362
that wes pPOUNHTEY 0 HoRto e HERVFTGCPRE WIS on. [ 00222] Ref erring
now to Figure 39, an exenpl arév payl oad of .a session teardown (SESSION
TEARDOWN) conmand nd8&Hdk 1364 hes theHoglgirpydesdhe R and B addresesTEARDOWN

comand MesSa08iaRe b3 Bl I S8l 1S 1R ank GriBoT AL eLggessOr I

order to discC wn essl St provides the

15 SesskonpddR i3 bhit Q@ssﬁ%&‘? WARA He®ibst HPABes AR ¥ddRGsds ey romls(ghedliARDON
command nessage 1365, the signal processor term nates 'the session by

di scont i nuthegighhlgrowweodfind retafred mathe iostithroaghctbesd pmametatsti34t-h3d4. sessi on and
deal | ocati ng nenory resources. [00223] Referring nowto Figure 40, an

exenpl ary payl oad Ofjog18f €SPORSrrhE Fow Ol 15ERIERLIE fpssage 1365
of Figure 39 is illustrated. 20 The response, referred to herein as the

SESSI ON_ TEARDOWAt (TESSIONSSEART Yicdimand sneprage/1 S ds iblystiated. Jrapmalttepbpcessor in
response to every SESSI ON_ TEARDOMWN conmand nessage 1365 received by the

Host. The tedlsoR therigmbmegessargbe HexdaeSTARD cor@@lﬁ%% mewagea 348 Brused 9ar anet er
1371 i ngl udi ng, i nfor mat i i ndi f tion of th
seos O TEANBOHR Btnrne sESSlon Y483 SRyt BESER 45 RIRES 355 R ot s

i ded b £0 i f ' Referring to Fi
1 o xSt 6% A QeRloh | Vpb eiine it bor BB s LA rana O

message 13¢éntiofs (RORPAL and bAPEIBI AR BoWE B8 Bedms sePic ORI 0 2RBBR ofuts US02/ 29800
Host, the SESSI ON QUERY conmand nessage 1375 queries the signal processor

o o S0 oI, R e LU SR 22 e
message 13¢Rporks&€350 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 ID 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 ID 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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signal processor provides session information to the Host if the session is
found. 5 [00225] Referring now to Figure 42, an exenplary payl oad of a
response WedG3/028338 he SESSI ON QUERY nessage of Figure 41 i ®Crlusoy9sei ed. The
response, referred to as a SESSI ON_ QUERY_RSP nessage 1380, includes a

snapshot of session information on the signal_ processor to the Host if the
sessi on i sCyBadethe sieAd PreceHPRRteHPORHK hSEﬁSI fronys ofiformpiign 3pdPausse 1380

i ncl ude a gt aésulsnpalrr. net e‘; %%S%e’d 1? r\/\lgci)‘gh i ncl udes information that

i ndi cat es SGCTRSSF UM tBRprEtTon Sf "the”'5SESSI ON QUERY conmand message 1375.
Al so, various information provided by the SESSION SETUP commnd nessage
1305 of Figure 29 fdP022hht seRdfprgng new KolHeuE ABRNEKEMRIRRY PRHARY ) QUERY RSP

message 1380, as . ferring.to Fi.gures 4 438
anpl ar v IATRSIR s SESSERETER B8 s T e HErciie, =
( SESSI ON_SitpFed REAER L) the SERRION RESPARSP Md&acd B60] ik biovide@bythe sigraei ved by
the signal processor, the SESSI ON STATS REQUEST command nessage 1385

requests sptdssdriic espase @ esre SERSIN SFOP comniatlé nickdagetBSbyedeived Betsi on |1 D
1386. In response, the si nalﬁgocessor transmts a SESSI ON_STATS REQUEST
RSP 1390 nHesadbe SHFHION_SEORRY messegeddse camprisey aJatys pargoeteioh36hni ch t he

i cat es ShEBasErks Pegipdnd bR ne-ssabrnrepr e s RN o "Taes)
as well a ' i St rseﬁ‘g ret | i on.
These st at ?Osqﬁdgwﬁg%ggsflﬁh%%géﬁm crgtg PB%?%E@%? fﬁr&%ﬂkgﬁ é%?sfsa)sll ng the
nunber1@f §¢s3i08 $D PEECEOSSRM pfRidel BS t1RGEST 8Ndentifydhe 838lo-r ame Count  par anet er
1395 including information specifying the nunber of 25 tines processing of

a frame vas ready bypasf 11 oG ¥RE naW R gk 0 Bl iBS GARRAGS ANT. (3)

RX/ TX overfl ow and ow paraneters 1 9 to 1ndicate overfl ow and

under f | ow &g§6H fehidbwn ESHSSM)N_SFMEOWN) dfmah€ hRPASN36Sey MugRedCahal og 40
WO 03/ 028338 PCT/ US02/ 29800 [00227] An exenplary listing of nessages

associ at edSESSIDNa TEAREWHENycoBerand messageal3ab ogorowddd Hyulst Hest athe sighal gur e 44.
In general, as shown, the _ . i
processor in order to discontinue (i.e., tear down) the session. The Host provides the
15  Session ID 1366 for the session. Upon receiving the SESSION_TEARDOWN command
message 1365, 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 SESSION_ 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_ TEARDOWN 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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Tel ephony Servi ces catal og 1400 features control nessages such as comrand,
response and status nessages supported by the tel ephony functions of the
si gnal prwoesmes33s These 5 functions include DTMF det ecti oCani$ozzeser at i on,
tone detection and generation and echo cancellation. [00228] The nessages

associated with the Tel e hor{y Servi ces catal og. 1400 operate on an
establis heHO%eth%ﬁ%?ﬁﬁIOélx@glﬁﬁ f epmmand nssspeerENE aysnes dirignrErpaestee foryy
messages, V\/ﬁich.affect .al

) sessi.ans. The.n clature " ' is 10 used to
epr ogont hyauhcofhuB e SRS ORSpssrE BERLR ShSon {6t *the ¢
Tel ephony cW%sih.SUE&ﬂfebé}Hﬁ%ﬁtetSQS@l@ﬂ_@IUEl@( YehhshdSeasigRN3 1P i dentify
the session to be controlled. T00229] It is contenplated that tel ephony

set up comMAEHHS p@dtesorpupiides tasioh jnforelag@honle et Hullet sewsédnUefundo sendi ng
"Set-Tone" nessages is not required if 15 the tel ephony default values are

acceptapl e for that (gessi on. HIVWEMEhow lIFiQIEES, sh@x@h gy phlesordef aul t
val ues, the Session IDis set to a prescribed value (e.g., OXFFFF).

Q her wi se, resfidaee 38nathd SESSIOPPIQUEHRY messhge ofdéguect i iwdlusesed.6fhe [ 00230]
Referring to Figure 45, an exengl ar a&oad featuring echo cancellation
(EC) par amgsronse, &derredde ana SESHO te%@E(a BAresapat I8ninpladesfespanshotah ( SET

EC PARMS 1405 i il d. ,The .EC. 1406
GeTi ned | eI MSETaEn DA EBLRORTRP o6 A5 AOAHaL B DR ot aul
val ues. Téqnggnfgﬁoggﬁeg%?@gsc&i @Eﬁ?%xﬂm%%mé hedeh athds qun%ha‘éﬁ?l%, a per

sessi on bas RVS tonmma ssage 1405 can be sent anytine

after @0 seshicRihchiass iRfeRaticn@hdihdidafes bitCessRSSInglet@a st ter eady been started,
any paraneter nodifications will take affect 25 when the next franme is

processed. SESRIRB1INUBR Ysentmang mesegSe3Ai dvisol Drripas afirmetionlptovideddbydher edef i ned
val ue (e.g this enables the tel ephony default values to be

rodi 1 6d {SITENAFR commanqmesspas IS838f igers P52 sdesstion ESUPNFEA i n the
G par amet B SERE hAUHET Ao Pratred hati 8 oppt ng the cesel on and send ng
2 [00226] Referring to Figures 43A and 43B, an exemplary payload of
15  a session statistics request (SESSION_STATS_REQUEST) command message 1385 is
illustrated. Received by the signal processor, the SESSION_STATS_REQUEST
command message 1385 requests statistics for a specified session identified by the Session
ID 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 include (1)
a 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 times processing of a frame was ready but not frame was available for the session; and (3)

RX/TX overflow and underflow parameters 1396-1399 to indicate overflow and

underflow conditions for this session.

2¢.  Telephony Services Catalog
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new sessi on setup nessage (e.g., ECtail length and a frane size). [00232]
As shown in Figure 45, the SET_EC PARMS command 5 nessage 1405 conprises a
pl ural i t ywofo3®z43e8 cancel | ati on paraneters 1406 i ncl udi ng, Plomtusoznzssod i m t ed
or restricted to one or nore of the follow ng: an echo cancellation enable

(EC) paraneter 1410, a non-linear processor _enable (NLP) paraneter 1411, a
confort noise enabl @O%WG) pAngnenpry1iayne ofaiggsages aseqsitddeyitdn | oss ( ERL)

par anet er T EC . : efs 1410-1412 e set or remain
cl eared toll;é?él%’g%y%p“ﬁgat%ggﬁg'gﬁtrg\lﬁgh %@r@ﬁ%.sa eg%lg?s %P W'é’?heo cancel l ati on,

non- | i near RIBR&SHeNdcdRetale MO thathel Shitrol hESHRS Lick 8b Yomnl 4R, Eflonpar anet er
1413 includes information for adjustnent of the echo return loss. For

exanpl e, plaaden@nmesshga shgmitedby thakalsphofy fufdlons oftthe difyal prBtespar @hester 1413
sets the echo return | oss approximately equal to O decibels (dB).

Si mi | ar Py, fiesgpesincludePTME dgfectiqpnd gengratipp tonpgdetegdgn and genesation Red e8Purn | oss
to be -3dB and,-6dB, 15 respectively. [00233] Referring now to Figure 46,
an exenpl arcﬁncr?g@}lob‘ad of a response 1415 to the SET EC PARMS comand
message of Figure 45 is illustrated. The response, referred to as the
SET_EC _PARVE_RSP mesW@i%8] 1415 The miepsagrsiagraciatsg with éhe Telegheny $5F6¢8ssor in

ot The. SETRRCIRIE FebA LR TAa T Crar L 0e S oAbV Rt of 1416,

whi ch i ncl yd&s TGN©VIBF [RRERAhiE N ALIPS sIMEC ERS hdtherEAMAL etvyan jof the SET
EC PARMS conmand nmessage 1405. The SET EC PARMS RSP nessage 1415 further

conpri si¥s aisés s¢ppesentl@ng 4967 Toiellor WReRjupst Duned @gerbtyonks hBadHas thetTelephlenyt i fy t he
session. [00234] The Tel ephony Services catal og 1400 all ows for EC 25
par amet er s meagsageqis kynfigyred thgontaiea sal'gr%lssicpﬂ@cte&ﬁfyttbe gsesionelgbest ed by
transm ssi on of Request EC Paraneters (REQ EC PARMS) conmand nessage
1420 as iIICB%t[OrIESS'ed in Figure 47. The REQ EC PARMS conmmand nmessage 1420
i ncludes the Session ID 1421 to identify the session. In response, as
shown in Figure 48, WAREC paltdsreantamplaeiBatsclephon)SHOAB8B&NBCTE US02/ 29800
identified in the SET EC PARMS conmmand nessage 1405 al ong with, the Session
| D supported by teléphony 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 values, the Session ID is set to a prescribed value (e.g., 0OXFFFF). 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 1405 have global default values.
This message can be used to modify the default values on a per session basis. The
SET_EC_PARMS command message 1405 can be sent anytime after a session has been
setup. [fthe 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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1421 are returned to the Host via a response (REQ EC PARMS RSP) nessage
1425. The REQ EC PARMS RSP nessage 1425 further conprises a Status

par anet erw04202838hat, when set to a predeterm ned val ue, POTIUSAL/ZHB00
successful conpletion of 5 RECLEC PARMS command nessage 1420. [00235]

Referring to Fi ure 49, an exe | oad of _an.echo cellation
statistic r°B pin the SESTIG R Wﬁﬁﬁg%ﬁﬁggh 851ﬁ§ﬁmp§“Wﬁ¥ SAPMEVEd.  The

payl oad in e i 4

Peturns o dge %%‘%? %&%Bor#*?gfo? %@ei%ﬁfﬁoﬁﬁ ftipitdife SR BERIREEY o)
nmessage 143gwisssidi@edd fessaddde R, @@Qﬁﬁﬁ:ﬁgtﬁ%m@@fraﬁl@&ﬁ in Figure 50. [00236]
As shown in Figure 50, the paraneters In the EC STAT REQ RSP nessage 1435

di cate the detail t th
indicate the detaile terzil us af; gq_-hgq],rec%n E€Npa g%hg‘qngor e

session. These para are use ose rar—w o cancel l er

operati gn tn@eswg@hm@;t&mtiph@esatpmrm@aﬂecﬂ@emamaﬁ ar%eteﬁammh@m@,a Gt | er
during a connection 5 For exanple, the EC OFF paraneter 1436 indicates

whet her t hewEihedanestiidtarto bse aunarenf thy fudiowirtgt ed ectibtvendeNBionrenablpdiGnet er
1437 indicates that the echo canceller coefficients and fllter hi story
buffers ar @a@mefﬁg 1¢1Gea perlinsar arpcqswrs&*%e@%fhgaranftﬁrawél agoEn fort pesap

t t t f dat
Pnabl ot RE R.ea ‘f (R et 181, SRDRREE0 Rt B R SR LS, TR EE e hi
or Sin si 9 Q:rktgwrama@@ 1984- mtz%qie se?&@epgp%kaﬁ%@'i@ﬂﬁ)%r @41 indicates
that the do Ie talk state has been detected. The DITRrs and DTDS

par amet1®r s ehdsteinéindr diddbRnihoofictity dmhtediatidnhen-Nki rBcedsing hied cdafddt soideal K
condi tion. NLPST paraneter 1444 indicates that the echo canceller is in
the non-1i mespectpyelyc 89 ERY petametsr [4iRendhepinéurmatioraiveedivstme 5 ihadihoat es t hat

the f d talk { t t t 1446
| ndi Cat oo TRAP 195, FABSPRPIcHEer A S i b BLFiad o ERE REeBERG
Can_cel ler. 11'1‘ se%l':& %G&Uﬁﬁ&% aﬁ]ffépzl aeﬁf:ﬂ ﬂttfg dm&ﬁ{@@ tﬂ&ulﬁf@% &pcel ler

residual inp u spec " and Tail x2

parameters v%%@éf1’®5@ar@r‘ o’umyiadjﬁst tHedtkckRnd 08 tiBxLrapmMchkaB) ength  which
the echo canceller should | ook for. Rin Status paraneters 1451, namnel y

Ri nAve 153 \W3pe3iveR8338 PCT/ US02/ 29800

[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 successful completion of the
SET_EC_PARMS command message 1405. The SET_EC_PARMS_RSP message 1415

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

[00234] The Telephony Services catalog 1400 allows for EC
25  parameters currently 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 ID 1421

to identify the session. In response, as shown in Figure 48, the EC parameters 1406
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Max Energy, Rin Ave Energy, R n Energy Peak Decay, and R n Hang Over

provide history information on the Rin signal. Sin Status paraneters 1452
provi de tWe osams3si gnal history information for the Sin ®Cynmb2/298he Sout
status paranmeters 1453, nanely, Sout Ave Max Energy and Sout Ave Energy,

The. Doubl 6 MRS H57hEoRRAN Groriid Seciar LRt Dossdh R Cho
xenp ary pdy Aaied EhTAb T BRRERED B LA i L2 ana ™

nmessage 146fheiREQ IBCUSARBMEASP mEsARS M2steehel Eshiprisbea $lat parhm@erSEHbe DTMF_PARVE
command nessage 1460 conprises 10 a nunber of paraneters including a

Sessi on | D tat64henRBet ts @ prkidatern{ined vahteeindiadtes sufceSsfulrbompleercainds "ns") 1462,
GQuard Tinme (in intervals of 5nms) 1463, inter-digit tine (in intervals of
5ns) 1464 RS RABMSigmmmandangseaze 4428 ne par amet er 1462 i ncl udes
information that specifies the ONtinme for each DMIF pul se. For this
enbodi nent, the tin@023flges MRetemitts Figure49, dn @8mpleoprttoad Phan Ghard ti ne
paraneter 1463 specifies the 15 duration of silence tjnme preceding the
first DTMF @nqiationsetisen eeimn{gCehbA | At Dsrgmand mesaes Mol i< itligatedt i me

par anet er i.nci. i, Rf i t chll f 4ime
Dot voen i giEeet RELHERE s Se AL Ay IHhooBRE e e RSO s BecliL.c

i nfor mati onsah&iationGiausdd BLebespBR@NEe Pfa PRSP REPPHLGEs 1ags ahé ugél on of a
DTMF pul se. For this enbodinent, the Tange is fromO0O to -63 dBnO. 20

[ 00238]10Refmrédebdogad sot forthyirr g2 S0.an exenpl ary payl oad of a response 1470 to
the SET DTMF PARMS conmand nmessage 1460 of Figure 51 is illustrated.

Returned to the Hostmoﬁjy']s I eSRQNSEN in'I8H B¢ 5(}?%et1;§ara@r§te@s ele DTMF_PARMS_RSP
message 1470, includes a Status paraneter 1471 including information that

i ndi cat es HE&FAIf REQ_RSPMlesshgoort36findidae: thibdetdifet/btatdd\RMbe echorvamallatRasage
1330. Also, the Session ID 25 1472 associated with the session is a

par amet er dhndtige f@ER-EFidR. PARVDaRSPeES uge by thewyofamilgo o@b echprrencréitephony
Servi ces cat al Qg 1400 al l.ows for DIMF paraneters cL[|rr ntly used. by the
signal pr ocWSeHPn P& VHuat Hgateang PH}“E“P%\ soﬁfat?sef"éﬂncaa?e lgr dujinga connection.

15  For example, 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
43



WO 03/ 028338 PCT/ US02/ 29800 REQ DTMF_PARMS conmmand nessage 1475 as
illustrated in Figure 53. The REQ DIMF_PARMS command message 1475 includes
a SessiorwDD30Z28888t 0 identify the session for which the PCTWVRSpzz®moet ers
are requested. In response, as shown in Figure 54, the DIMF paraneters

identified in the SET DTM-_PARMS co ssa f
W th the SesForcy B ags Eufe SFirs SR R, S TAPE TP o che
st via respopse Mess

?(c);tE Nt(E)) Fi 3111“80'5 or ?P%)?B?}%Ie%g’ﬁlgﬁayg%zséf %i g%lle%g&go Iﬁi'lg(l\)[/lgg%qéel P11 g
LDTME_lls praRdhdERIREA. FA88out Statuk bitainkRisads3, nBasl tAke Sessi

| D 1486, ﬁﬁ %@Bﬁ' - DA TS c%mmnd rr%ssgélebl485 SSI gnalns 1gggznerat| on Io19n

a string offaPEMrggingi Scut Aee Bnergyl, powidesnegDiiMerdntprmationfyr thtechsi gnal

processor. The length of the DIM- digit string is X)row ded ,a digit

string ¥ engnbellepSousignalr ThaByublerhalk ?‘g@&@?’?rlpé‘iamﬂebj finQicAlgs ¢ digit

within the strjn ovi ded igit ID paraneters 1488. \Wen set, the
Notify bi ts“i‘if’ébe%f“b eﬁg'[( ﬁﬁ%ﬁf% command nessage 1485 is used to

request that an acknow edgrrent control nessage be 15 sent afte he DTMF
digit string generatl?®37has cRefpiriag aew tomgurgggpwagaefmla&ymg}’ O%‘t‘?jrﬁd%ﬁ edgnent

S our e 57 DinfcRmets [SERPTON, PARMS pREhSs Byt Bef i 19,10 &1
command ne i f
Lo e Gt e B R LT R R el |

processyQr hHurhS&@@B&@m&t@rs%bﬂIdyng@:'S\dst\dD DA6@ PuSsecimagindntervals sbyje 1485
transmtted by the Host. The GEN DTMF DI A TS RSP nessage 1495  conprises a
St at us par aitiibeepnds4e6™)i 1462, dliandiTimef(orinarvels of ﬁﬁ@tl“ﬁ%d‘i‘tﬁra‘i‘%‘ét‘%‘ﬁ EBessf ul

conpl etion of the GEN DIM- DI d
é4?7 t hat lwgalwf&ﬁm%@wﬁwﬁ@mﬁjé&o ?}E}‘a q’é‘& rfs‘ia/l %ﬂé g‘s‘@‘mﬁ'd 65[868245?
ef erring ur e
(DTI\/F_REP HSPFY%E%S tBeBTééﬁ%sga{cr{l usté@ﬁg} (ﬁorl' i %‘%Emg%g% command
message 1500 rﬁ\g@?ﬂ&m%ﬁ'ﬁﬁ‘t’@fZ% HAetrgeGLRd time permbles t634pecifies 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 pulse. For this

embodiment, the range is from 0 to —63 dBmO0.

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.

[00239] The Telephony Services catalog 1400 allows for DTMF

parameters currently used by the signal processor to be requested by transmission of a
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WD 03/ 028338 PCT/ US02/ 29800 and a DTMF digit is present. The DITMF_REPORT
command nessage 1500 is sent once at the beginning of the digit detection
and agai rwatva243be di git detection has ended. [00243] As Phowrsp2/29se0 payl oad
conprises a Session ID 1501, an End paraneter 1502, a Digit |ID paraneter

1503 and a DTMF duration paraneter 1504. The 5 End_par asgﬁtrgr 1502 is set
("1") wherREQeDRME sRARMS sommant magsags Mi7? As LIHErapsddmEIers whilh the DTMWF

digit has ended erwi.se, the END meter. bt . r KT The
Digit ID %&ngﬂW§ cplamayy E‘SSS%ge\?‘g‘l%g‘e“‘% "‘St‘ﬁéeesﬁlfw Ei‘?git;ggdéﬁe“t' cted. Each
DTMF di gi t | QSIS Sardn S s ArekiR48d. P bk MdsRRsWDIntFigad ue. The
DTMF duratsletg)sﬁlonpfgg gl}r{rfé{?g? Ij,r150£§1 ri nclrlid{as éi]nf or mgt ig%n thz:t i ndi ca%igt t he

cunul at i vesd, tH¥EDTMBbarhieeld TddntitlédinttheBRT_DIRAF_PORM S smmmandiiessage H46(END
parameter is set to "1", this parameter now indicates the total ON-tinme of
the DTNF doffiigure pD@RAYith-he SeysiondBriddl andsdrtamparanaerdfg? a6 ssvasd © %% support

programmabl e tone generati on t i i s enbodi nent, the user
can sel ectHQ&SV‘atade%“ﬁer‘%ﬁﬁ?@ﬁQﬁg@mﬁ:ﬁf@g@}g&)é%m'o be used in tone
generation and detection. Using these 15 15 sel ected frequencies, up to 16
di fferent tones can[M848lener Radeiriog nefde Bighwed ), aLxAMpiafyeP2Y9ed pifed can

e, uppeperraNE DT G o By PRt B iE 4n ity
th hol d l. : i fj fohaed.
[002as] RePEIRS oW BRI OBy DR e o2 B 20 tone

”equeg&y ée%%?éﬁi?%&ﬂ%@fmm@ds (RS Slag@ancks DIMIsdigitpwmthe Blgeal SET TONE FREQ
command nesSsage 1510 conprises one or nore of the followi ng paraneters:

frequency pragéssas ThEkhgthaf fhi DEME digt wieing ys rirodéod diactigibsieng/lengh 2, a second
frequency 1 ndex dictionary 1513, a m nj rrum(}_h,r eshold 1514 and .a éw st 1515.
The = f r equpsteypetentiszeShe dentifisr dDxof qapBY Mrdigit wiihia thei sEe S WY e ¥ om 350
Hertz (Hz) to 25 approxj nat 400 for ] in, the
user is al figite W@R@}fésc]:“gg %,Xr[, Fegcfgeeﬁ%tilfféglttlg@%kegg?&gﬁ ﬁgﬁf})rﬁ?tﬁ@ frequency
i ndex di ct| anaryy RALHTRLES is hehdo tdGlst Batan RRndwWIERhchQohtid] ritssagd 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 payload 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 transmitted 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 message 1485 and a Session ID 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
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WO 03/ 028338 PCT/ US02/ 29800 the |ower frequency conmponent of a tone. The
index is selected fromone of the 15 frequency indices. The second
frequencywDridmxs3ds ct i onary paranmeter 1513 includes is an PChdsk2/t98od4) of

t he hi gher frequency conmponent of the tone. The index is selected from one

f the 15 f i ndi . No f f t b
S epr eseneedp BYME GPbSereobitd 1oHE 0 aRBEORT SERETN TREH HOROATIPEShord
par anet er %gtgghga%ﬁ}g,hryﬁdﬁheeaiglt SLIERRh B dfidlwHefi oStk deoist ARlchala, a threshol d

where only ner gy above Is threshold are processed for
detecti on. Recommended threshold valye i§ -45 dB t. t v e
depends on source ofl0938lsi gnafs W’F@Q@’j%ﬂd G?H‘@“?%R/ia Ssboé‘?lg)nﬁpbra"%%

i ncl udes informat i t hat .indi ' : rabd orfeet ween
ener gi es oipaﬁawgterc%ﬁ%o%e}ﬁltslbgg hﬁﬁkee?? %%%“ggﬁf@%ﬁ‘gﬁm% eé%?recom‘rended val ue

is 10 dBM phlibaaGbdal sosad 48 ('deRaRM R stdie isdsgRatedSath thefrahOMaAtgh Ref erri ng
to Figure 60, an exenplary enbodi nent of a payload of a set ON-tine for

t one cadence HBYF digiNGRs GABENGEeONye, dofithparaBetepysiagleartd 019”). SThe kbigih. The
SET_TONE_CADENCE_ON conmmand msssagfe 1520 _set.s thg g\Hﬂ% ocliur.ati on for
each tone BRipagmgiendtisaiuress wilpesptithe DEME digitdetecipd Q"ﬁ‘r% fdigitis

SET- TONE- CADENCE- OFF q , re .
each tone t?é‘i"fi’gggjé#&“%??éﬁﬁr%grgg%%%%ee%%%alﬁgt Phd V &Erak,bﬁfﬁag%&,{gt@gl on for

erring now gure an exenpl ary

payl oad of 3;8045ﬁEluﬂ&%fe%ﬁio&*ﬂﬁa@%ﬂ%@s 10 b SETve kANEh RHRESEMEQWt I Beand

message 15 I's showmn. For each tone capable of being generated, a single
frequengy N&vHen @e ENIB phrametemnis két to €nethgpypabeie@ynowiislidates gstiohld i s

rej ected. The recomrended value is -35 dBm but actual value depends on

t he sour ce Qi$-timelof theDTMRAKigit t enuation. Sinmilarly, as shown in Figure 63,
a set tone threshold hi (SET TONE Tl-1RESH H') conmand nessage 1535 causes
a 25 single frequencpogesyponemerei, ctiuin papareetevs hie aeaiabipyto sppoe t hi s
threshold is rejected. The recomended value is 0 dBm but actual val ue
depends on prégarsmaile nagenseition asd datasion. dior #nuserbagimeny 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 frequencies, 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 or 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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WO 03/ 028338 PCT/ US02/ 29800 [00251] Referring now to Figure 64, an

exenpl ary payl oad of a response 1540 used in responding to each of the

" SET- TONBVOoswessagl nessages of Figures 59-63 is ill ustratred/uSddvessopr ovi ded
by the signal processor to the Host, each response conprises a status
parameter 1541, which includes infor n%ghi),oa t hat |%§J cat es h5 1%uccessful
conpl et i onthsflowerrequescy UPRAENTPE2 #0881 THOWESX 18§ o f & 1Po0252] The

ppr opr i at FEREEREC e AR LR s oty ro R R 1 RIgERAEh o

REQ_TONE_THRESH_ LNk th Tl RERbbrddht sranavend THRSSRYS eBeBefomal | y
referred to astél‘o " RE&R%E lg'ongt#g nmessages"”). The REQ TONE_YYY

command nmessaghhe f EREdIERS ihdieesc Dintfreqlienglactdreqenoeeyipoactys mantd gured with
the Catal og parameter of the control header specifying "Tel ephony

Servi ce8" ampestitted Goalpregraibethendevaly® i ndi cate that particul ar "Request
Tone" nmessage. [00253] In response to the REQ TONE YYY comrand nessage, a
15 response, generi cf@ab147]r ef eThedininumshresholdREGNEENES MYYCIREP" nmessage is
return by the signal processor to the Host. For instance, as shown in

Fi gure 65, itfhenadpOHRONEsIEREEFosh & dygshpld Whsiempnfyesignglsauthenergy pooyq Hit ot

i ncl ud 4- b St at t 1546 di inf t g i ded
by the SET YeRBIER HRe g G ton Ryspame Bl TGe OBy ahs M abrl o b B ire
66, an exeggtlu?r%{uggglge%}ﬁg()@ﬁé% pm@sigggner ate (GEN TONE) command nessage

1550 is ill'ustra E Command nessage 1550 conprises a Session

| D paraneter 1551 to iﬂ@?“ fy%?gwiﬁ%%%i?%%lr%w iﬁﬁﬁfeis?rg%@%{iméhgt iAGicAesTone 1D

par anet€r 1552, a vol®d par a and”a tone I on paraneter
1554. 25 | : AR RATRIBIREiesldt?%e doRfpbhhesofitiy Brd Fakr stmal hat
identifi es(ﬁ?ﬁa}%v}pfg&ggﬁglgﬁe to be glenéel?at ed (Og.ﬁ)g., DTMF, etc.). The vol une
par anmet er 495 3ecofchtsieslieid 1 dBh,i aNadi@l sglecddpyndsioe tleewsitinal spolcene of t he
tone fromO dBnO up to -63 48

[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 to 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 tone with energy above this threshold is rejected. The
recommended value is 0 dBm, but actual value depends on the source as well as link

attenuation.
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WO 03/ 028338 PCT/ US02/ 29800 dBnO for exanple. The tone duration paraneter
1554 includes information that specifies the duration of the tone (e.g.,
"0" bei ngwomnw2g3aous and the duration equivalent to the BCRArSY2/29800
representation multiplied by 15 nos (such that "O000A" is equivalent to a

150 nms tone duration). 5 [00256] Referring nowto Figure 67 n exenpl ary
payl oad of a respond825ifss t §e Hé‘g@NterB‘%%rec%n%?‘&m 5%%?@'@”‘18@?) of Figure

66 is illustrate The. res r e C (€= \WHON = fressage
1555, is pr’%i??r&ggszb%/usf(lig r§?%ﬁ§ﬁ§ ©5F gi(g{sﬂgeo(rélait[ﬁr@ggg%onse to every GEN TONE

command Mes$aea sH330s iaRed. tWRE Jowiddddy thddsdnal prbeesédrbd hONGstR&Eh nessage
1555 conprises a Status paraneter 1556 including 10 infornmation that

i ndi cat es sespomsssbmpricoaphes poamettr 1He, vEEMN TONRS cdfimeatidn feswdigetes 1550. The
CGEN TONE RSP nessage 1555 al so conprises a Session |ID 1557 that was

provi de@ byueosesfiphgempletion of bt Forespeidinge 38 ToRE KA M7 MESHES | D par amet er 1652
identifies the tone type. [00257] Referring to Figure 68, an exenplary
payl oad of a Stop 1B0Zje ( STAPcTFENEettngsfoatit Tons pargueteSERYibS shown.

Provided by the Host to the signal processor h TOP T nd
nmessage 15@0taingd by sending the apprapriate Rise TORE_F BEQ&E@@‘P&%%O.D\'EH@EE@ssi on 1D
1561 is prqui i Y ession t ID 1562 identifies the
| D of the MW%dMM% zréﬁ%ﬁaHgg\svﬂtgaﬁli’gure 69, an exenplary
payl oad of %@ﬁﬂ%@ﬁ-ﬁ@é H@nd R8st QRent iRy ¢sram@Nd agessage 1560 of
Figure 68 i@sg_ﬁﬁﬂ% at ed. —Themr egplons?é% %F)eenf errgd to herein as the
STOP_TQRE_RRRQTEeSEDNE YA5&mmare nigsaice iR dTHAREQ TOMNE 0feY canmaeisseassagen
response to evéry STOP_TONE command nessage 1560 received by the Host. The

STOP_TONE_RSRuneeths agrerol Bg8em(oorpail erdscanfigerad with pherCatrdegeparanged of thsc| udi ng

information that indicates successful .coppletign of the STOP TONE command
25 message °PB6E headsespsgifyngr GoEePhpy %’fé"é“s"'ég%dlté%goqclﬂafaﬁlﬂer BoRisde 88t 5 sessi on

Iog)/ O%ggEBt %}c@%gﬁ%}g%gg%"%%s;a@g Host to identify the session. 49 WD

[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 1545 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 a Session ID parameter 1551 to identify the particular
session as well as a Tone ID 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 gencrated (e.g., DTMF, etc.). The volume parameter 1553

includes information to specify the audio volume of the tone from 0 dBm0 up to -63
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[ 00259] Referring to Figure 70, an exenplary payl oad of a Tone Report
( TONE_REPORT) conmand nessage 1570 is shown. Wen the Tone Detection
enabl e pawarmnes338.324 of the SESSI ON_SETUP command messagecidamse2/susgur e 29)
is set and a user programred tone is detected, tones are reported when
they neet the specified 5 ON and OFF tinmes_set in the to.neHlparan}ater

at speciries

conf i gur at dBmOrfersexagels. The tpne dptiomrapgmeteABANpEUESss InRERAtgH,

SET_TONE- CADENCE, OFF . 1525). [0Q 60] The T PORI: - age 1570
conpri ses he WEAlBng tth?“ﬁé‘?‘%rrg)f é?'nliﬁﬁlnf’%ugigg%@Eid&ég?ﬁg%ﬁ# é(?:j(?ezlrgsessi on
as wel |l asBﬁxSQrgﬁrgﬁeRtaﬁBﬁmm%ii@d byl 572 (sdicthat "bOUe igleudlaledntopanamtiere 1573,

The Tone | ter 1572 10 irncludes infornmation related to the type of
tone det eciygeiivh)i | € the tone duration paranmeter 1573 includes information
that specifies the total ON-tinme duration of the tone (according to 15 ns

i ntervaks). [00261] ﬁ@ig{gi Ng RbRrfilcHéhao FilouredT, SxeRPpRkypaytt 0egl of a Fax
Tone Report (FAX TONE REPORT) command nessage 1575 is shown. Wen a fax

tone is 1ZegpeiiseatsTio th@ERARONDNEM RERORIssagerhiahdf Fipgs 8¢ ilGmBtels sent to
indicate the tone detected. This nessage will be sent for get ecti oln of CNG
CED, or V. ZXhefesromFomefrredions asEN Tk EoRSBateatrge &1, toiqyided By hegiggal 57g,

respectively. 2d., Voice Servic o] 0026 Ref I . Fi gure
72, an exer®iErY" INEPPIY t%?‘fe%gﬁrgiéggﬁrg%sa%%?’a%a elvsvlgé F{Ll{ég\l}({ﬁa\ggtt%er vigces
catal og 1649, f'{f%gﬁ%’@Tdﬁ G P mdBfpe Y95 £&mprSs\d GRSs Ferdrdtq 5 I6MBIuaaRt ai ns

nmessages suppo y-various voil ce functions of the signal processor. All

nmessageg) i NnfohhsioN @t thdRaley bwesstabt@ipgiol 60he Qi FONEroramndestggt i shed
session. Hence, a Session IDis required for all these nessag,?eﬂsg. Al l
"SETup"  r el540. ethecGRNEFONE SRpfpoessagediss palgedamprisessabeseen X B 5ddilivay t hese
nmessages is not required 25 if voice default values are cept.able for a
ecEPiie de

session. Torewudediydheides i ideqsdy the sessiopandsde &ng P Prigmpiat t to
OXFFFF (-1). O herwise, the command is applied to the respective session.
50 WD 03/ 028%3%PPCT/ US02/ 29800
[00257] Referring to Figure 68, an exemplary payload of a Stop
15 Tone (STOP_TONE) command messagc 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 ID 1561 is provided to identify the session. The tone ID

1562 identifies the 1D 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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[ 00263] As shown in Figure 73, an exenplary payload of a SET VO CE PARMS
command nessage 1605 is shown. The SET_VO CE- PARMS comand nessage 1605
conpri seswa 0se33oHN | D 1606 along with a plurality of voi ®ET/Usar/zo8ed er s

1607. These paraneters 1607 include, but are not |limted or restricted to

one 5 or nore of the follow |r_l'g: a. post. fil ber enabll e (dPlFE% P aneter 1610,
a high-pass filter B9%38ie (HPREIINGAP HightedD: FETMPAYHY QAT O'torPF essi on

enable (S o @ r =Ty AN a Reset
Encoder (E%ﬁfmgbﬁéf%?%mﬁ@%g 152@83‘5 ')[\)NR%%)t parngr[r)vggc 2%1615 and
an Aut omat ie§ d{@ﬁ/a%me@ﬂ@ﬁ@bftﬁ@é@ﬂ@ﬂr_ SPHPUPEord B méSRRE Fidve P sand HPFE
paraneters % 0 and 1611 include 10 information for enabling or disabling
post filtersd ansr bioghmpasisore ib @ecsed, oesprectepartddyvheTitey neRt hasbepiRES
paranmeters 1613 and 1614 include information for nodifyin nﬁcﬁggr rates
and res@t t iONjan@Fetimerhet inftloy tongiearsiaster CRRTERELIOR epagsRd®-Er g@ﬁe rvely. The

noxt pr oced VPR 1 MR T OREChRPNCEIE: [83Gues (Mt ormat fon for
automati c adjustnent of audio |levels according to

15 pr term ned deci bel
increnents (e.g., -50880]nter Fhs SPNE BEBGBT cpimand ?‘ﬁ%jag?d%g&)""ﬁrﬁﬁsrae 74, an
exenpl ary pay| o of a response.. the. SET CE b nd nessage
1605 of Fi @Eﬁsé’“gg ppramefef &gﬁrtaf‘%aﬁ”tﬁﬁer}f’@“}c Eﬁ%egsgcér} re@?e@gw as the ° _
SET_VO CE_?%@\E@#§$§7§E@S£%% %ﬁ% daRnREPYsBe B Y ond IMEpapdriki@l 15p7 ocessor in

response t 2 command nessage 20 transmitted by the
Host. The SkludokEHnRARMRIRAR: RI$RAE tch6 Abtecadphilestbs tore dSuddnumrapaERtanet er
1621 including information that indicates successful conpletion of the SET
VO CE PARMA 5e3invhaded infesstige thaboscifiesdhatosd ©3\-bne fdumatiexd therianre Geeerditovi ded

by the Host to identify the session. [00266] The Voice Services catal og
1600 al | owdofldmsygpr@lsRs paranmeters currently used by the signal processor
to be requested by transm ssion of a REQ VO CE PARMS command nessage 1625
as illustrated in Fi 02€l]75. Referdnetmpisirs?paytsawplass payirad REF Y TE_PARMG
command nessage 1625 incl udes the Se1i5i on | %62 to M‘ent iffx t he sessi on.
In responseRepas (EASWFONE BERQRD cpmmanf, megigge 78 45 shown. When a faxtone is

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
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 if voice 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.
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WO 03/ 028338 PCT/ US02/ 29800 paraneters 1631, equivalent to those provided
by the SET_VO CE_PARMS conmand nessage 1605 of Figure 73 along with the
Sessi on 1WOM88223ad a Status paraneter 1633 are returned POTIUSE2/288¢ Vvia a
payl oad of a response nmessage (REQ VO CE PARMS RSP) 1630. 5 2e. Fax

Servi ces Catal og [00267] Referring now to Fi gure 77, an eﬁe?%)l ary listing
of nessages associ al08¥3hi t h ASEEVngaRguEes: BRPRMBGBIPI ST #1 1 ust r at ed.

e, RS MR e e gprenser

various fa processor. — nmessages in this

Fax Servi C%Bmﬁﬁh@ﬁ.@%aéeﬁ%@s l@@ﬁﬁﬁs%@a ofsidh 118 $6@Ibrghath alfuS RS S osice Hence, a
e (0]

Session IDi1s nee ra of these nessages. Al "SETup" related
comands s yapaieterd BO3] Thdse patehetaist] 6@ aintleds, betarsen dimilgd piresEctaddmges i s not
required if default values are acceptable for a session. t he

To set
def aul t Svalanewre oflibe oHewingna pest fifjgrreanile @’rFEhavafB%tefsl&tlostad“%P%}fsiE?iF (-1).

O herwi se, t d i lied to the . ' i 00268] As
Shown | n' Fiegee QU D) AeaRisnbl dr g KasHobR oo SPEE S A BRI 1 Fihnd nessage
1705 conpr 'eglgcfdeﬁrgtée(ﬁ?\wt zérhggrrll%q & AtdednRbdet RIS pardheferXs1p2s REBE er s 1707,

i ncl udi ng, restricted to one or nore of the follow ng:

a maxi mum Nhieder SDRES) paednanezt 615 dndka Autonsyis Leval dehtayl (ABCppretrasterlBld, and a
debug paraneter 1712. The maxi num Modem Speed paraneter 1710 indicates a 20

hi ghest modem dat a rﬁ%%@hat SROBFE REHPHPPALL&EBY 16 R 1kaKintRU@Y gat eway.
The system delay paranmeter 1711 i1ndicates the nunber of frames of incom ng

data t opg gnRfoemafcngsr AEMingloe BRsHlinghed fitters and liginpass Sitero respéttivelyl The | ogi cal
formof echo cancellation that is necessary because the echo canceller is
turned of f ERiandERESparamaters i Ssindrl 614No¢lndd informationder medifyingsneqder fagss

approximately five (30 ns) franes. The debug paraneter 17 i ndicates 25
whet her debaig resaiting thsenederionihe a%@"QCF%%g@ge’ F%P‘icﬁée‘ra?hepé@ﬁ%?%@m%‘} mal 'y,

gé'r/auggfz/aglgé?aé ir%c?u%eg 1enpolfI atilorr]1ft a[t rrreas'fetis gnQ aje§od%P(ﬁ>L H]g%gxt pﬁ&e%\g& Q%QZﬁésﬁdc

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 transmitted 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
exemplary payload of the REQ_VOICE_PARMS command message 1625 includes the

Session ID 1626 to identify the session. In response, as shown in Figure 76, the Voice
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[ 00269] Referring now to Figure 79, an exenplary payl oad of a response 1715
to the SET_FAX PARMS conmand nessage 1705 of Figure 78 is illustrated. The
response,wpaBmoes3esl to as the SET_FAX PARMS RSP nessage 17PET/Use2/2980@vi ded
by the signal processor in response to every SET_FAX PARMS conmand 5

nmessage 1705 transmtted by S S nmessage 1715
conpri ses @a@tnatetﬁsméhrea%’t‘lé‘ﬂ “W’?@ Hrﬁ‘ﬁ‘iifiﬁlg% &?ﬁ%ﬁ%ﬁ“ﬂ% gat es the
successf ul conp F nd a
Session | D"ﬁ?ﬂ ao?rl}v%ée -}Sr ongc‘f}- it Wﬁﬂ}&% o Jant ﬁ%&%%e%%@?efm on.
[00270] The, kR B@gl’t%{hg@{%g@%@éa@%aazf’@re%dn%eiség’e fax paraneters 10

currently use e signal processor to be requested by transm ssion of a
REQ FAX_ PA@(EQCOGI@E@A[M&S&W) 120 as illustrated in Figure 80. The

REQ FAX PARMSB command nessage 1720 includes a Session ID 1721 to identify
the segsion. In response, aspgpheMicésTdriigir e 81, the Fax paraneters 1726
(equivalent to the paranmeters provided by the SET_FAX_PARMS comand

message 1705 of Fi QU@§267 ) 15 g{ﬁ(}% WiliB pidde ﬁe%é){gﬂlgc?g, dsfiad ofnd St at us

paraneter 1728 are r ed to st vila a a response
nmessage (REQEAX RORMdRw a HekZRrvided 0dd1d} 175bdi mu@méd VHerdls, thdEaan i n Fi gure

82, an exenplary payload of a report fax di sconnect

( REPORT_FAXeRIiGCONANEET)000comams thepegsagepoledby vaious facsimile &ineldons Phine
REPORT- FAX- DI SCONNECT conmand message 1730 i s an 28 aut ononous bﬁrg_@age,
which is geimabirestssy Alh@ew&jﬁmthﬁrl’aéé%rwm%1i7P QRITHE PR a7 frLanf!

di sconnect state durin a I S S a
Sessi oril%l D S§spEp- E%eo?:g%{?'@ﬁ%‘%rﬁeiﬁﬁnﬁé&oﬁf‘eﬁgg%gn g ﬁfAlnﬁo’%N& %Iér%{aces
Cat al og [00 . me $SRf euresieci at ed
25 with a I\?b%l @erv @e@gséﬁa}? %1 gLﬁat)f%[SHgL ?ggin:d}n%gl%érggt e%lsag@Her ei ?ilut hel Modem

Servi ces CafepjuRYaluds O aopthlsié it$ a RBSIHAYIES sd: iatdetank vaiseyithe Sesen IPodem
parameters utilized by the signal processor such as equiprent type, data
transfer r ajaesnetdrmuyibagetahbe GdFTEF (-4).i Qherist, thaeominked is sEphpghtaidf 028338

PCT/ US02/ 29800 .
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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Simlar to the Tel ephony, Voice and Fax services, all nessages in this
Modem Services catalog 1750 operate on an established session. Hence, a
Sessi on 1Woiog/oes3a8ii red for all these nessages. Al " SETupCTsShaLmsdo
commands support nodem default val ues, so sending these nessages is not
required if the nodem default values are_acceptable f ssion. To

rra 5.
set the default val ud826%he sBekiyig "oy B EigHet’ein ?ﬁiﬂ?pg"@' Rey{oag 8Fb<FFFF (-1).

O herw se, the ¢ ng, i j i j C.

LLOSTRAT] VEPBRANPLEC GRS SREFAALT 2RI e aas S RIS ow 10
Figure 84, ;AN ex8MPhikiboR SRR asthe SET FAOUPARM DR SPaidsEaRk 1MES Hages used
by the Host and the signal processor during the 10 Tnitialization phase is
shown. Thegrovidudtbyahe sipaspgessaireresmest t evay SET_perftRNBabmmped amet er s of

the signal processor. The paraneters are then used as_defaul t igtti ngs for
the i ndibvi duesbags 2@ wansmitied b thejHoso  The $ES_BAK R RYSLRSRIpSTa&uld s st ul

| et | f the Initializati t i gnal d
DO ARt BEATPES ¢ Syt repnete 7 R gEh 8RS Horplif SRR RIRCSIRNRSTRES &
DEV_HEARTBEAT 8558686 5EF1 58t 95 s tBmRBhess 1Rt 7015 d% @8adn Iy PAGSSOr 1S

active. Upon Pecei Vi ng t DEV_HEARTBEAT nessage, the Host sends a

DEV_I NFO nafga@e pfRidel By Hedoad to fdentiBIBOsesdion. or der to obtain information
pertaining to the signal processor (block 1805). In response, the signal

processor returns a NFO_ S8 LBRS 17DOMIsFE) fak Parhi@elsost (bl ock
1810). 20 The content:as%yloqJ the%DE\I;i&[NFO_RSP ﬁrr%ssage prsovi 3e96tlrhe eHgst t he

currentyst alygemy dsB@by thi 9i3Adl pRICELESE OF réguéstdddsaraasmaigdorf éfamnar e ver si ons and
ot her base-level information needed to determne if its contents are

up- t 0- dat e. REQUE2V5|PARMS commamhmenpadedia) asfibestrated in Fibere BBsThsends a
Che 25 ST grHQ ok OBV Commar i petEeBO nFipee 34m o RL L | G tur o 18
var  ous burFEiohabiSreee: B M e RO b | PR RgE e
PCT/ US02/ 29800 eters 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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[ 00276] The next operation involves the initialization and set up of the
serial ports. For this enbodinent, four interactive nessages, nanely

SERI AL__PORD 0387438 (see Fi gure 23) and SERI AL- PORT SETUP_RSBPT(sem248)@ur e
24) for each serial port as shown in blocks, 1825, 1830, 1835, 1840, 1845,

1850, 1855 and 5 1860. Thereafter, various ?gti ons,f&ré\go%fi ring the
firmare bé@mlmt(qihlpﬂélepme\ﬁmce ﬁ@d’@mrwgesoﬂ RE2EH Y PEar? &Sor nore

t t. f
ggfi?ggz 23? g‘?"ggzﬁ)c%?ﬁf% Oqe}né:ﬁ%\ﬁll %gocp s&:rss?ori HeRES SIS HapLi fgu ﬁnaa #/ar ety o

0 propérly configure i rmvar e of

the signal D8R E cRANRI S ﬂWEMd@ﬁI&E@u&AﬂVB nmay be
used to sett%égﬁ@§§%;\cA@}§%?%pn rggt?a?reters (%Dlpgcks 1865 and 1870). 10 [00277]

Once the coeaddigthésk nessagey ienahenges if areenalenplediul, valugpare adckptable fre asi gnal
processor becones idle while awaiting conmands fromthe HOST to set up and

handl e Sessewsios. TDsetitheydefayityalugy, ehetSeppion IPri@raé‘?etﬁeﬁ&TaY;?Fé‘*éé%g’éﬁF FE&yPrchr onousl y

sends DEV STATI STI and I ne es (block 1875) to the Host,
dependi ng &fﬁ%\‘/@e’tﬁs ﬁ@?@gﬁg?gc?%g%’gsages were configured in

the 15 DEV_REPORT_CONFI G nessage (see Figure 19 D. | LLUSTRATI VE EXAVPLE
OF RUN-TI ME PHASE [ OBRYSTRARBEIAMISE RBWITHLEAGINESHSE an exenpl ary

enbodi nent of a flow diagramof the sequence of control nessages exchanged
between the Host and[0e2tpjal Refecdsow tbFiget 84.pn exvchplanerabadgnend otdnnect i on
session is illustrated. Each session is 20 i ndependent oc; al |l other

sessi ons i rsequenge Qfﬁe'ytf%ﬂ@s%éﬁts%‘?ﬂb%tb? Hoﬂé%th5§5gﬁ%§r9f99ﬁ?§ﬂ% wingfheaach ot her .
The pargneters, set w sessi on vel control in effect
for jusi tHaitializatian S‘f 'ﬁé@o‘%ﬂe 5%?0?08\@&?5%%? AT ?‘%?ggefsrat%? val ues once
t he session ] ultkdigndsigst starts

t he setup ﬁ?ggnggeQJiffg&%alés?%%og gﬁé?émsegg?é%ng%&sﬁm%p w th qu

SESSI ON_SETPnaRamanessienge Figure 29). 25 Besides defining the Near-end and
Far-end channels, a | arge nunber of telephony equipnent paraneters can be

e LS T S PO S g 0, 0
55 WO 03/ 0283382860 bM&QZJ tROGEMAI processor sends a DEV_HEARTBEAT message (see
15  Figure 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 1810).
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 1820).
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and the signal processor. Wiile it is permssible to reuse a Session ID
once a previous instantiation of it has been torn down, only one

i nst ant i awoa/o2f33@ Session IDis permtted at any tine. [PQ@AS0}298he si gnal
processor responds with a 5 SESSI ON_ SETUP_RSP nessage (see Figure 34),

whi ch confirnms the acceptance of the Session ID and also returns_corrected
Near - end and Far - end083dl ess {Bhe aaxeoreraiionfinvojves the ipyiadizatioy aad st yp bl ock
1905). Fromthis tinme_on, the Session.IDis a critical ,parameter in all
sessi on- | e&@seﬂ‘ﬂé’g%i%?h‘f?mmd“ﬂ%{i’ tﬁ‘t‘)rtmtﬁr@ghvea QW 8488 with a status code
value i ndigat) | L £3)1.00 sERIAIN@ORESSE FDb Sl mpsage, there
is no sessisgﬁ%qg)c?g%‘?gﬁjp}s%un%g S)Sccessf ul™ conpl eti on Ht heé

SESSI ON- SEBWiYor BRA S@@ port Reshe @A $i Islockis 1 820\ 83@t188), 1 84011 845011 8HC 1 8536and Ot her
command nessages from both the Tel ephony and Voi ce Services catal ogs can
be used5t o 186t Frereafterd v4rious brtiose §s coiguengthe figawarmdewms quA Vaigdi | | ustrati ve
exanpl e, the SET VO CE PARNS and SET VO CE PARMS RSP. sa exchange is
Shown (bl oGRRSIEEQNANGPREEST. DR RSB oe A HERET SHBERT oG OTe

1ISto start

the session. 45, éorﬁgr\égadd%gég{at%%ﬁgef%%%ocaa s Lalfop trah S Be dBYpr rl?@&rﬁﬁ%l‘é shed by

the Host inmrtiatin message (see Figure 35)°to the signal

processor gndidiersbaRationdd pREGSSOONE 6f tHeRintgsageSEHHIOBE BTARPARSAS message
(see Figure 36). If the Status paraneter of the SESSI ON START RSP nessage
i ndi cat es tngtbetube] tBESSEN:aBINRITo G ramss atpocka 8o é88h.ul | y conpl et ed, the
Host can start sending data through data nessages descri bed bel ow.

Typi caljgy, this procpas7i]s tWoréeshe3snfifagdtios didieithgaans dompete, typicatipannel s,
one in each direction. For one channel, the Host sends data nessages to the
si gnal pr ockssgral plecrssdribecanieh étle whidavaliting domnendmiadm e dt@Skrselcwrand packet
data to the Host. [00283] The | oadi ng and unl oadi ng of da}ta f.rom i nternal
nmenory 25 hapdlppassiprre Ryjrige s ﬁ}%&@%%ﬁ%%%%‘?é@f%ﬂg‘fwogs bFendst Port DVA

regi sters. rd . t s the j.ster before
witing datlgEoY §@%Igﬂﬁ%@“8mmu%ﬁ@g§mfﬁ%ge§ k@ﬁa;ﬁ%otééi@%!rsﬁr eads data
packet s f1 amhLoRi 1AkAe FHiEHRRBENRE R0 mREAEASRIAGnfighBd MGHO3/ 028338

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 F igure 29).
25  Besides defining the Near-end and Far-end channels, a large number of telephony
equipment parameters can be set with this message. However, one important parameter,

the Session ID, is supplied by the Host to uniquely identify the session to both the Host
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posts data packets to the TX data queue (bl ocks 1930 and 1935). Simlarly,
the Host checks the HPXQSTAT x registers for these channel before
accept i ngwpaaskes3ssl data to be read fromthe TX data queu@Cofusohzossé gnal
processor (blocks 1940 and 1945). [00284] As shown in block 1950, this data

transfer process can 5 continue as |ong as necessar(%/ nd can be paused
usi ng the SE@SIe@ﬁnS‘mm?ﬁéés‘é@ée‘(%%ZS”“"F?‘@EFCECW)" e @%@%3@@"'&5 s not

destroy the se33| nlofflt?g?bra her Vrvrgkme1 tQ?“Sﬁ‘ﬁﬁa'omﬁf‘bgs?%“‘ﬁange gtegg@me

boundary. [l as’on esira one of the
run- tinme %gg, ters t he change can be made by first stopping the session
using the SESSI ON_STOP nessage (See Figure 37) or one of the Tel ephony

Servi ces or Voice es mess (for exanple, with the
Session IDin pl aces@py%iFFF gg\%ﬁgm%sﬁ& r§§p8ﬁdsr1%%%5| ON_START nessage i s
used to 5 esgpaiiolh %ﬁ%ﬁs@@nesﬁl ¢ Qééf AMESPAGER hORRSE]h Mt gihcs bifthé | me
phase, the signal “procéssor w have 15 several sessions active at any
time. TheseSese&sIDoM amlrétumeemireﬁawll\amdeqdan&éar - ddresspammetessst it ignable and

wi |l generate TDM and packet data franes as qutput. The data.i ﬁerface
speci fi es rtedssyeldck oD s Framathisdinery: the S i 'b? critfcal psRRRlr “Hg a franes

the Host, Interf TDM dat | t
nterf ace. FUIHT REARag: Do iRt shaey 8 T SRuRERts BB °°The' <Ponal
20 processof ;ted %c%gssﬁll&%@gtm%f %%@Im%ﬁﬂ%sfgeTﬁgeQQ§msMked by

DVA. These queu&s are con ure Inthrs E\xarrple to support up to 509

i ndi vi dual RX acket data flowsmtothe o 2

gl obal X packgt dat E{mﬁldws odtsSping ﬁ‘&cw@ﬁ&&ﬁ?ﬂoﬁeg@?ﬁ% (gi}%gg‘PPtReferrl ng

now to Figyre 8 tﬂggeégéﬁgpll ¥t @”&R%{%me Qﬁth@r co%%aqghﬁssﬁgégn%gﬁbdtﬁ shown.
gge rnclu dat eader

The data nesSa 2005 and a payl oad 2025.

I'l'I'ust r at edp@gelgphofy byd\emb@@aaeesfc@falagbt@ lféﬂbﬂﬂbmﬂ{er mbliéy tatasibester 2005
i ncludes 57 WD 03/ 028338 PCT/ US02/ 29800 flow /term nation tag paraneter
2010, payl omhnicdrat Adarpitinarmsversmpilte Sl MOIGEFARMSnd

SET _VOICE_PARMS_RSP message exchange is shown (blocks 1910 and 1915).

15 [00282] The next operation is to start the session. As shown in
blocks 1920 and 1925, this may be accomplished by the Host 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
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
25  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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paranmeter 2020. [00289] The flow term nation tag paraneter 2010, assigned
by the Host in the SESSI ON SETUP command nessage (see Figure 29),

i denti fi e’otobe2838glpoi nt 5 associated with this data framPCTs0y2980@t a
packets associated with the Near-end Transmt queue will have the Near-end

Tag whil e packets associated wth the Far-end Transm.t. queue w |l have the
Far - end Tagostp do2pwketyfuthg A dgiadupen Qloghs ]839 %{929)5%'@5@ P ﬁ@ﬁ?&% a payl oad

buffer | en%%%kg%%&%ﬁrrﬁé%%g &1 sgcfﬁgﬁl?%reta\é&g)ﬁg? akety"@até) : eoad

buffer |en inctudes 1 nformati t specities the

size of 1hg.paydpad Maﬁeﬁ(ﬁueh@oﬂ}ﬁ §ignal PRtesbdt¢hlbekisngad 1 184byt e header). For

this enbodi nent, the payload buffer size should be nod 8 bytes and | arge

enough for the maxi %ﬁ%ﬂ};e p%lsgagn ﬂeo‘?&ﬁ%%(g'ihéWaﬁé?%ae%ﬁ&\%?gﬂ (e.qg.,

t he voi ce payl oad). rker “paraneter IS a contr It that, when

set, indi &%L@xﬁjefab fonk bf BdccSRSARN cd RPRURE L8hg MBSESSIORDISTOP hame (et anes.
The payl oad type 15 paraneter 2018 includes I nformation that defines the

format of tigurelal)a Thisanssagaybesanit destroxdbé sasgion, ibnt iRihgumakes thefsessioax anpl e.

[ 00291] The tinme-stanp paranmeter 2020 includes information that indicates
t he sanpl i rigactiveren dframpoundayt byte in the data frame. This paranmeter 2020
is used as a neans of synchronizing and jitter calculations for the
Far-end. The time stpopssfay 20fobeomareason itds defsirdblevt.chiir@e2009f thoruna dat a
message i ncluding PCM data, the payload 2025 features M 16-bit PCM sanpl es
(M>_ 1) as tinoRaamaiersthgshangegan pe made byofirslsinppine dbf se1sin 4548 thepyt es may be

dded to th i f Kk i Lo f byt es.
£ 00563 Tor s SR a¥on bwBSCERT Betle 20 s SoE ToBhfy Sgailon pifte PV1 28
frames may «;vé%é%g%gegfﬂ BERRNARD E8r é@éaﬁ)lﬂleﬁvizﬂ&ne@'eisﬂ)WJDAm bR¥ of @xFRIER). G 727,

G 723.1 an ere are two ways of transferring G 711, G 726 and

G 727 payl ogfl§ thARAGhOSESSION STARAImdstage BIS@Nto rédret thegesdian. t hr ough Generi ¢
PCM ADPCM Transfer (FRF. 11 58 WO 03/028338 PCT/ US02/29800 & |ITU G 764
Reconmendat i on) E. For Lhi 3qR3xEQad transfer scheme, the voice sanples

[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 example 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. Illustrated as an 8-byte header for this embodiment, the data header 2005 includes
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encoded in accordance with G 711 (PCM, G 726 (ADPCM, or G 727 (EADPCM,
are inserted into the payload structure 2025 as set forth in Figure 89.
[ 00294] Twe oso2sse8 t ransfer structure 2025 contai ns bl ocks PROAGOH2%0¢ anged
according to the significance of the bits. A first block 2031 contains the

nost significant bits (MVSBs) of all the encoded S ﬁ%g P He second bl ock
2032 cont aiftey Aemainatienias sarmeeer 2000, neylogdrelajgdinarametery, Ui gd & HECHRMR 5 ¢

ordered accordin 2@& their sanple nunber. Since the 5 nms encoding interval
correspondé’a‘f“ﬂ‘e | es, each block contains 5 bytes. 10 [00295] A

particular feature of this structur is that non-critjcal . h enment)
information is pl ace®O?¥1| ocatlhe HWFiEyRatipy tag RRraggiey M}%baémé‘g gﬂ’ %ﬁe

wi t hout inpacti r F

IO B RSO, G L O LT R AR g
corr espagndi %%cfaﬂadf\ﬂw thRidb fQfneV RhYH 8da pak@BhdsbsaBLRitl BBl ebl-@aRTrarvBiR- 1

bl ock, NBB- | east signifi cant B "LSB" bl ock). 15 The | east

si gni fi cantqueh® Kisha¢MEBN2ar-dnSB)ag while dadkets assdatedweh theiFahehrarsdirent s and
may be di scarded under congestion conditions. [00296] Wiile this invention
has been depevd widlchawg tha Fee¢ndrléce to illustrative enbodi nents, this
description is not intended to be construed in a limting sense. Various
nodi fi cations of the[do2dajst r atTihe pagodiodiatre peremetas 2063 inclade apdydead20

enbodi ments of the invention, are deened to lie within the \%q%lrlt and scope
of the i nvierer sngth 391 6AOMBEIe02E T 384 PWIMV%%ThWAl%buf &eths el ai med

is: messagi n i cation, s . risin i Vi st

cont roI %s@éﬁ@t%ﬁoég%aﬁll%%'@ Spef ﬁgg@gﬁlﬁ% h?'r%a sad\éUH% ifed ;I‘I ses a
message hea(idgt nQ%B%ﬁ%@ Sadgfﬂ: }@:a&e?)ntlfop thid %%@fmegpliﬁe' pﬁ?loact Mfeﬁ;@iﬂé ﬂl@hldhﬂader
portion inciud at al par aneter indicating a sel ected groupi ng of
control nesygessytediid l&g@@dﬁgmﬁi&fmﬁﬁﬁmmﬂdhcpaymg néedsé Fee chcaddoplecater on of

t he sel ected gr oupi ng; and
(e.g., the voice payload). The marker parameter 2017 is a control bit that, when set,
indicates the first speech frame after one or more 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 1 ms.

[00292] For a data message including PCM data, the payload 2025
features M 16-bit PCM samples (M21) 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, O-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 through Generic PCM/ADPCM Transfer (FRF.11
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responding to the first control nessage by transmtting a second control
nmessage by the signal processor. 10 2. The nessagi hg communi cation schene
of clai mwpoades3as n t he signal processor is controlled, ®cmfusguemsod and
nonitored by control nmessages, including the first control nessage, froma
host processor. 3. The nessagi ng _connuni cati on schene of claim1l, wherein

the cat al ogk IT3AEJ6kRepommendatiany BeT thi PHidoad tipasfrsehedisnthe 3PIcE HIsy. 15 4.

The me i i cat i ' [ trol
mossage | o HHBHE REVRCL B ST (et e SRR b Gy LRE e 0 or o
establ i sh iﬁsﬁg@dgﬁogﬁiéﬁatﬁd}h%u&&w@zsla'é))settf&tﬂ wnduird 80.t he signal processor and

provi de the the second control nessage. 5. The nessagi ng

communi cat ] on Sehemefled: ) it yREST S Suk I35 BRRK AboishsgTEssage | s a

device information r t ( nessage for the signal processor to

return the é.%ﬁ%ﬂqc&o%lhg Rl ihdES TG bilche BiRf ArAFLEIGR 209NERtAMsitBe Boster si on of
the signal processor, a version of internal logic within the signal

processor ajfhifaht i (MEBh)Uf @l telencadedimyplesi thhserondidosk Fakonriocdbssor . 6.
The messagi ng communi cation scheme of claim3, wherein the first control

25 message seeond MR and se emoWithingriieckutha bitase proeted respeding tedigin saPifessage
that configures the signal processor to periodjcally send . nessages
to a sour cdMgwer pingejthest ms epgoding interxd cares) O%%(PQI@Cﬁ?P %ﬁ@%@hb@@élo %@ggf 29800
7. The mssssal%jtng conmmuni cation schene of claim3, wherein the first control

message i s a <&t i al port setup (SERI AL_PORT_SETUP) nessage that configures

Schome B Claim 1, wiSEHn tne BRtarBaE e peP R aETare rr S PR 05 be s
5217 oo 0 RORAOR GRATHGL AL 0 SO oo m ©
message to gahablididtrRicAMRINhGARARA. For example, if 32-kbits EADPCM (G.727
(4,2)) is 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 invention has been described with reference to
illustrative embodiments, this description is not intended to be construed in a limiting
sense. Various modifications of the illustrative 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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session, the SESSI ON_SETUP nmessage including a session identification
paraneter, a service setup field, a telephony field, a Near-end channels
field, a werispesidzhannels field. 10 10. The nmessagi ng comMPOmIUSa/28m schene
of claim9, wherein the session identification paraneter is supplied and
mai nt ai ned by a source of the control nessage to wuniquely identify the
communi cation session. 11. The nessagigggggggunication schene of claim9,
wherein the service setup field inclu oder service paranmeter to

i ndi cate encoder and decoder types. 15 12. The nessagi ng conmmuni cati on
schenme of cl ai mW@hawh&sigledid he tel ephony service field includes paraneters
that configure tel ephony characteristics handled by the signal processor.

13. The nessaginp cogyunication sche OF cIaimQi wherein the first
control nessage’is @8?@5’%"@1"6%"?@%& R S Message to tenporarily
halt a fl ow of 26cdivifiga filmt ¢ontrolancisgpa by e sigh@ peaatson tleabntedl neesage on. 14. The

measage 15 DYk SRt Sl eRRT R B P ek 05 08 M onc i nue < ne
comuni cat i pitigewsiudes.a ciflog Parmees pdightng cwehmed goaping nf enlreimessdges| ai m 1,

wh [ h | - ' | [
erein the rﬁiaatc%dﬁgar?rgéeﬂﬁﬁl@egﬁggié%lhcgeds 8%‘&?@&&953?&& sgI@gﬁ@h%’&y Ser vi ces

catal og so hat 1rst an nessage igure tel ephony
functional ity ofrespoedisg tpribé figh wowslongssage hi tragsimaibing ayeced WDrOBH G883 8

PCT/ US02/ 29 HLHNotd.eRgl ity includes tone detection and generation
i ncl udi ng Eﬁg@e%%ne$wﬁlt?{Frequency (DTMF) tones and echo cancel |l ati on.

16. The messagi hg communi cation schene of claim 11, wherein the catal og

paranet ey i s selgectedht tmelBgidg ¥OhHENISRION k@Rfe AL IANOY vierel@t siphg first
control nessage usts a_sel ected v0|c$%funct|on i ncl udi ng nodi fication

5 ad
of encoder PrafssEor lw.n{r » SREEEWET Al rRYHRLRibY SORLEN MesRRETeingipdiRE Hye firs:,

wher ei n t hecdpgbbh&FagePRémABbRHrdcssssiel ected to be a Voice Services catal og
so that the first control nmessage adjusts a selected facsimle function

i ncluding a nodem data rate.
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 ID) 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 version of internal logic within the signal processor and a size of internal

memory 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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18. A software stored in a machi ne-readabl e nedi um executed by a signal 10
processor within a voice over packet (VoP) subsystem device, the software
conpri si ngD 0328388 st software nodule to receive a first caoarraso/asssage
froman external source, the first control nessage including a catal og
paranmeter that indicates a selected grouping of control nmessages and a
code paraneter that specifies a selected command nessage associated with
the sel ected greupi nghe Mdishgi comaRARAbNSORdnwasTelamd dukierdinthedspoomrdlo t he

first control nmessage by transm.tti d control S .19. The
sof twar e ofmesiags malssslalmﬁﬁfévm&wfriﬁ%@éﬁ@? gfne?f‘ﬁ%est aéof@uge%gégsl%on setup

( SESSI O\I_Slﬁ{l,’hJB}thggi%ﬁﬁg,a)cbgoest ablish a communi cati on session, the SESSION

SETUP nessage including a session identification paraneter, a service setup
20 field, a telephony field, a Near-end channels field, a Far-end channels

field. 20. The 8of t viblreaneshagigaiommugicatigiseldme afislain At whesyin Hiercaioger i s

sel ected Q.06 @, is-Egl:‘eaQJ]&rb\é a%%stcan&ﬁltrﬁlaéa@all&g so that the first and second

control "nessages contigure telephony functionality of the signal
processor, the tel ephony functionality includes tone detection and

gener ation i ncl gdi ngriuadssabipeoMi uhicafidnaqhencof oM BFVhdreinds: fastdostedlo 25
cancellation. 21, The software ?é célgt%l& \/\h(tare%fgl.the cat %Iicggorpar amet er
i s sel ect edesHEnE asessigs sewp RN QAN |T55385 1 Friplighcop i catiarh 1 of
message adjsksion, e SESONECGEYOP G sadé ficiuding aisessiod ientificntion pargraeterom of
encoder rates, 22. A Voice Over. Packet oP u stemc risipg, 62 WO
03/ 028338 PerVIcBISoP Sgldopfele hor%g‘FEp? ES@?&'XP‘?Q“B?%H%X& lg"‘ﬁ'él‘ E)raB‘éeessQ%‘r" in
comuni cation with the host processor, the signal processor including an
internal, menory, . 5 a control | 500t TERREYin RCLSTon( DVA)
controlalloer coupllg‘d tghet %Ss?gr??ge@%ng’ﬁ%ﬁ%%"rsfﬁeg% Pl 5P R in !
identification parameter is supplied and maintained by a source of the control message to

uniquely identify the communication session.

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 telephony
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and the control processor, a plurality of serial ports in conmunication
with the control processor, each of the plurality of serial ports being
adapt ed tworcgozi39® non- packeti zed voi ce 10 sanples, and aPo@4SOpzASHO i N
comuni cation with the control processor, the host port to receive

packetized control nessages fromthe host processar, .the ntrol messages
bei ng us edf‘lﬂythnﬁbtyr%‘éltdeiﬁ%@% deegion pefl geaRer ',“CIBE‘H? ﬁdﬁlr—}e’i“e h@ﬁti"%ﬁﬂu%?ﬁ
conmuni cat yTViFS Bndsad sddnahceRitmessor wi t hout know edge of a specific
architecture of the signal 15 processor. 23. The Vol ? subsystem of claim

22, wherein the signal processor to receive a node setup (DEV_SET NCDE)
message from t his. hostthe pressaging oominnnicatibeschemead tlalsh i.ovhesein Modetalogent i fi er

(Node 1D) to | gt?rnl% iaglg%etedqegcg %%%le Sgrvpc%?&%ﬁ&;gasottnﬁ tlmqﬂ@t cJoRr(i)ﬁnelgga yi ded by the

si gnal prof¥&% PrOCEssOor 1 @ response contro ssage. 20
24. Theb5 Vokdjssbs sedcerhvoice ination induding sodifination@f sicgdeiiratpy ocessor to recei ve
a device information request (DEV_INFO nessage fromthe host processor
and to return a control nessage with_ information ?o cer.ning a version of
the signal procEssorlheansssgmgspmmypicatipnseheme of gigin W%%‘?‘?\tl}eﬁ%ta@rggnal
processor 3ndmstesis38eAd thbe alVAiRISRAlicesBmbY sonhithhdfirsh@ntrslings3gige pr ocessor .
25 25. The VoP subsystem of claim wherejn the signal processor to

A 10 L 22, .
receive a 2@ geelge cfaqs'%rfflv@la?a}CfWg(a *REPBRTCONFI G nessage t hat
configures the signal processor to periodically send status nessages to

t he host processpr. 26.. The VoP.su € ' Is he si gnal
processor to rei%i ve(g §°fw§aé? ?t?arled bnoarlggésﬁzr[eﬁrga O?@ﬁ%ﬂlf‘%%%%@ﬁ%@%ssage from
the hog0 ppacessorithit heoidOo\SERICAL! (FORTSUBETIER deriss dhfesofiviafei q@mpesing: seri al
port of the si gnal. pIOGESSOl. «§2 NP4 ABRAEEI! H32h 20800 softle, The VOP

subsyst em of cl 3 ereint siagnal processor to receive a session
set up ( SESHieGhestShETiP)mesiags agliding eratalog phrowttepthaiciadisales & sgleelsd aioupisg a

communi cat | g, 875k kP FEERe bllimBEShaRpASARS AR drftfark 3lge PT OCESSOT

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 including 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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SESSI ON SETUP nessage including (1) a session identification paraneter
supplied and 5 maintained by the host processor to uniquely identify the
comuni cawpmn/0ss3ssi on, (2) a service setup field that inecwdsez/pso@aneters
to specify encoder and decoder types, (3) a telephony field, (4) a

Near-end channels field, and (5) a Far-end channels field. 64
a host processor; and

a signal processor in communication with the host processor, the signal processor
including
an internal memory,
5 a control processor,

a direct memory access (DMA) controller coupled to the internal memory
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 setup (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_INFO) messagc from the host processor and to return 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 subsystem 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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