;e3e"t (4 6"61"T"UCOMMUNI CATI ON QUALI TY CONTROL SCHEME USI NG REAL TI ME
PACKET TRANSM SSI ON STATE AND TRANSM SSI ON PATH CONGESTI ON STATE
Lrrrerrerrerrerrerrerreerrerrerrrrrrrrrlr 5 "159159 BACKGROUND OF THE
INVENTION FLLETEErrEerrrrrerrerrerrerrrrril FIELD OF THE | NVENTI ON *0~2*
-The present invention relates to a conmunication 10 control schene for
controlling qualities of RT (Real Tine) packets to be transmitted froma

transmtting ternal Vi t i\ t Lnal I,C PTI ON OF
“THE RELATED ART q@wﬂm@ge&ﬁ%ﬁgﬁomg%ﬁggwﬁcgggﬁ@hﬁgéPEﬁjﬁo cal | ed
I nt ernet tel ephoPeCKET dERANSMITSSTEN S TATEMASIDC TRANSMIAESONI PATH on t hrough a
network (IP net . i P (Internet Protocol) such as the Internet,
the real tine t\rlgél@n%é;@;% Sf)rlp\eréackets i s demanded. 2 wm,mm,m,mmmmsuch
demands, RFC (Request For Coments) | 889 of the |IETF gi neering
Task Forge) specifies the RTP (Real -tinme Transport Protoaghsfor
transporting packets in real tine on the IP network. In this RTP, a

pr ot ocol usBAHKEREEGUHT THUNDEENTION nest anp, 25 GHWHMMWMW ,’fi ed. In

the case of transmtting data such as audi o data or by this RTP,
severe conditions regarding throughput, delay, packet l.ggs,.€tc., wll be
i nposed in orderF HE- it INVENGEN Qual ity of Service). However) 30 the

I P nﬁtvvork _sucg_??e_tphleedémeririﬁz_rétnftimnﬁaéilﬁ%bypb_hg @%rﬁu@flf&@ﬂf:%oﬁ ylr;e nehwork
so that_it is difficult to satisfy these conditions ¢o ely. For this
reason,19n %‘b‘ﬂ?”t‘?]orﬁqrbeqenéogbé\?@tdgééﬁpﬁeau P! l?ﬁeowlg‘%@a%lweﬁpeci fies
the RTCP ( R Kiotd riad 135 tRragisadaltle df diromont tehhbsngt atwlg noewdimdIng t he RTP

sessions - as to cant.rol .the.tr n%m'vis:ieon rate, the packet del ay,

1 SO .
t he packet ‘?eo‘élgfe ettoe.a, 595 A SFa &S S P Th O E RS congestion state of the

network, etc. In this RTCP, as shown in Fig. 16, a feedback of 5
i nformation such@&deEr 1ﬁle keshTRACkRLs, the packet loss rate, the
I ng the i

delay fitter, etc., regar recei ved RTP packets is provided froma
recei vidy terni ndl @&/ ic@s 220 P&oyi0iagshH CerRYCe et wehals d&Wg & 200 as an

RTCP repor tea e tipnsHdt it epBbienNak i dedi 66n28Pe£08ms ehanis: AR de
congestion state of the network fromthe information contained in the RTCP

report, andlSEriiREiaR Rrogsty 8 nGEVPRE { LAnBRTYRTbh YHE dh& HE | ke
accordi ng torrdtd s comgesiocd@) )Stsaked. aknthbelaoarudt cathOnr €ontyigle et hods
di sclosed in 15 Ja anes%fPataerll{t éppli a}ni og %Iai d Open Nos. 2000-183958
(2000), 11-?834%915?51%)9), BRGEEES322065™5888 } for exanple, the
transm2aing terlm nalewdexi cectodpmehdrdskifie (Roagest i lior Jiatmendfs)t he

network by jusd %1*28&?1%61‘7&'@ ('I%%%Trh@ftoﬁﬁgﬁh%‘riﬂé’eré@ afymi&]r)or mation, etc.

contained in the CP report fromt receiving termnal device, and
det er mi nes FHRC i iAfsihes RIF KBealatdBedi rgnepor hiBr¢urfrlst ifod st ate.

transporting packets in real time on the IP network. In
this RTP, a protocol using a sequence number, a timestamp,
25 etc., is specified.

In the case of transmitting data such as audio data or
video data by this RTP, severe conditions regarding
throughput, delay, packet loss, etc., will be imposed in
order to maintain the QoS (Quality of Service). However,

30 the IP network such as the Internent is basically the best
effort type network so that it is difficult to satisfy
these conditions completely.

For this reason, in addition to the above described
RTP, the RFC 1889 also specifies the RTCP (RTP Control

35 Protocol) for controlling and monitoring the RTP sessions



Now, in the case involving a transm ssion path with a poor transm ssion
state such as a radi o channel between the 25 transmtting term nal device
and the receiving term nal device, the delay or the delay fitter due to the
packet |oss and the packet re-transm ssion in that |ink can be caused by an
-error on the transm ssion path. However, in the above described RTCP, only
the 30 receiving termnal device transmts the RTCP report, and no
consideration is given to a notificati,on.of the delay, the de(%1 fitter or
“the like dusOtdSthe FOBHEN sttt rATA S5 opn At %ﬁ:ésg%lﬁeba 3or this
reason, whethé¢hpacleéaylodde «ed ay ifd tatoemdlanbhewllithetﬂuecbmgémlqmcket | oss
and the re 3§ 1t:ra SS|on i S caused by the transm ssion state of the -2
transni ss? ‘?1 l?%er} WY e A ‘case where the transmitti ng term nal
devi ce erroneouslry t}emgm(zes a4 smwnhdnpa@dket 160ss8) fehébalek ayf t he del ay
fitter tey h 0 he c.n r C
unnecessgry ?%EV\%EI’I ol %%%Z@ ”;(i}‘fbt%tf §gd§%}9ﬁg5?ﬁ29? aﬁgﬁﬁig}m on rate or
the |ike unhesgssatel ytheBRldEJFaySUMWY ORtTHE FMNYERTLON e |te¢sivdveref ore
an obj ect Ofr s DEESENs ITRANIAN {-3nPLOYEAE B fRMEUA £l 1 Al ibAl | Y

control schene capa appropriately control grg qualities o packets to
be transm t22% weh {rpng dddw |W@11\¥1|ar3rgda‘fti?an§ s&$ of pattP 15 with a

poor transn§shen, SHad ecrtaeiémaecrtltdge tferrariﬁautawgc&eﬁm n@bmpteMi &Riand the
receiving term nal device. Accordi to one aspect of the present invention

t here i%9 priohd def&e Lot &S 6’&0 S NEeYWeBkt BPmn’ért‘?loHlf‘b‘im%‘blrﬂ“r olling a

transm ssi oforied En&d 1realhd IS ,t anbec2Prieansii t4 esbrftram af
transm tti n term nal, device to a rzﬁel g:&g term nal devigce, conprising the

steps of: § v HE Y S0 &1 t6n Ot PFAREMTRE; bh PYat%h according to

a transm ss¢cmgesﬁ1aicm cn‘tatfme real time packets received by a relay device

for, relaying ther [ ealc L33 BRSS! o000 DechoAISR LM 0 o na

devi ce; and contro ransm ssion rat i me packet s to
be tranbdi tiamhnyse Heiﬁerretnmptltllcwltoer Rehdl Obevi Xes ao%Qﬁ%lmgB&Ecﬁ t he

congesti on e3¢ anAl vaefd (8 Anakyal 19-54PPes 301 ALI didlg Lo anot her

aspect of t present 1nvention there is provided a communication quality
control metHedRR. it roansiy tddae tregipg! r%%ﬁ’”c"? nEPIRRadand s dhge.
transm tteddr e @i o anvet Ufnghteehmtnakkdeyl ceih® ﬂ'léf qrewﬁemgotser m nal

devi ce, conprlgpm ng I he st&lepéeq ormaaglgrll}mpcq L Son ensetd scth%te of a

transm ssi o oHt
20 RTCP report from the receiving terminal device, and

determines the transmission rate according to this
congestion state.
Now, in the case involving a transmission path with a
poor transmission state such as a radio channel between the
25 transmitting terminal device and the receiving terminal
device, the delay or the delay jitter due to the packet
loss and the packet re-transmission in that link can be
caused by an error on the transmission path.
However, in the above described RTCP, only the
30 receiving terminal device transmits the RTCP report, and no
consideration is given to a notification of the delay, the
delay jitter or the like due to the transmission state of
the transmission path. For this reason, when the delay, the
delay jitter or the like due to the packet loss and the re-

35 transmission is caused by the transmission state of the



the transmtting term nal device and the receiving term nal device; (b)
analyzing a transm ssion state of the real tinme packets received by a relay
device for relaying the real time packets between the transmtting term nal
device and 5 the receiving term nal device; and (c) controlling the
_qualities of the real tine packets to be transmitted by the transmtting
term nal device according to the congestion state anal yzed by the step (a)
and the transm ssion state analyzed by the step (b%. 10 According to
. anot her aspeeangiigiopmestdnt tihprencadnbenar eaps Bheve dellea net hod for
Operat!ng_atf&ﬂ%ﬁ%tﬁﬂﬁﬁ)@%ﬁﬁﬁﬁ%ﬂ'%%Ni%%”B%kéhBBuETg pLePsnPles analyzing a
transm ssion state of real tine packets received a relay device for

rel ayi ng cobf®inaats onC et viden dg levandhet ArhgYt &t A ARl 45C devit®e Hor
transmttinghd heod@alt tdim Pagkehns tabdka hBACLYLHEst SR Mighe Y48 Or
receiving the real tipe packets fromthe transnmtting term pal device; and
transmt?i ntPErEFortt JihG e drs AW s SPOHCLPAL &Nk §2E! B Uhe &ifal yzi ng
step, to therttlansnidd ivighdoerssardllydevi ce 20 which controls qualities of
the real tinme packets to be transmitted according to the report. According
to anot her aspect of the present invention there is provided a nethod for
operating a transmtting term nal device, conprising the steps of:
transnittirghféﬁﬂs &ﬂgn%Fp &ﬁvﬁ&??b&he transmtting term nal device;
acquiring a relayed packet analysis report of a transm ssion state of the
real tibh® packets received by a relay device for relaying the real tine
packet s from t he { [ANSH:ldag o 8aMbB3LcdCYE Cne AP Sod €CRINAM RACKE! SO

h
anal ysis report of a transmission state o the t1me packets received
by a recei MRy 14 i fANTEALcEE1loanguUBSALY of PR RAEC huathenecarahlife ofeal tine

packets to L ddpnsidiye@dditrbhe ihgagariitiog st epaaceey g do the rel ayed
packet anal ysis report and Hhe éeceived_gac et 35 analysis report gpquired
by the acquifdhHidtt&st <V 1RcE8FAFAGS t LU BRLY He% %s%&ﬁﬁgqﬁsﬁ PPddent

i nvent iph twierte d Doprovirdednd ssabnusitaat i batwewh i tlye cordmaa i tyisigem f or
controlling a transm ssion _rat f real tinme packet Q be transmtted from
a transnit?%%ﬁ?%Q§%#E%¥lC§e3P?e%P§ 8° e%g%%%vfnﬁn %ﬁi;#ﬁﬁlcﬁévice,

conpri sing: an awaloysiigigurtiot oher aanat yzefigtiae congestti dmwtetionofthare
transm ssi o, Fballéh,i%%fad'c%%mgﬂiﬁakﬁgﬂsaﬁé Lo &4 reoJ.Ofme{tﬁﬁ)_dr gy time
packets recelved by a relay device for relaying the real tine packets from
the transmi¢an i@ ltldng faltraermées iaRdrata0°Eontdbl Ll tbacdse teorfer 8Pl i ng t he
transnmissi ofy Jriddnfl tafe dt e omeal tirhABmPaekes stémmbenl ransind tted by the
transmtting term nal dEVICE gccordlng?to he coqgestlon state anal yzed by

the anal ysi' Uit eAdESPdPAg £6VARBt hEPREHBELE oF1] He % Sdnit i nvention 15
there i s prandldednz eomongiesatioonsqatei oy «ontamdmissssiteemplaoth control |ing
qual i ties OJcJoeé?Jtintg‘ o Ba.‘{z%ﬁhém?Qs?Snt{;@Q%“.éf ethd rlpergla.ttirm%niglcs(te'tgg .
term nal device to a receiving termnal device) conprising: congestion
st at e anal yHeeiwsid biyor asdkyzdaylaecbrgeseloning dilee gfead 2Amer ansmi ssi on

pat h bejyeqn Hg 4 raRaMthe! RYah8hTt Pohg de¥iEen AN NG ;€GRIaVI Ng term nal
device; a transm ssion state analysis unit for analy2|ngéa transmi ssion

state of tHONMEALldnge thackEpaSMAERI QR A BYe LT dINg) X meoPackEA§i ng t he

real time packst rbeiwaenctiheyt ERESOT Ak smDt ¢ &g aimidd1d@ehvGeeand t he
receiving term

| device; and a contro]l unit for controllin he qualities
of the real®%99 lﬁgcﬁé’t ?’Foc%g??gh%?n’ ?{aerde ARG é)ﬁ’s(r)?‘il"tet iaﬂﬁaf'é?ﬂgnal
device accartipng to the congestion state analyzed by the congestion state
anal ysig, uni t_and Lg ) hEaRsThasERE: SLaIE: 64 ANaly 764 R LhaRs ssion
state analysis unit. ACEor ing to anot’her aspec f the present I'nvention
there is pridirded sappaykdedapary8nen Heyt k&) Bonprivsicegtran anghgdi s unit
for anal yzing adaR3fisg Qladiaies obr Nedl1 ti ke RAGCKERLS tBCcekved by a relay

device for relayyn% 35 communi cati ons between a transmtting term na
devi ce for tmgnsmitted from a transmitting terminal device to a

receiving terminal device, comprising the steps of: (a)

35 analyzing a congestion state of a transmission path between



transmtting the real tinme packets and a receiving term nal device for
receiving the real tine packets fromthe transmtting term nal device; and
a report transmission unit for transmtting a report of the transm ssion
state 5 anal yzed by the analysis unit, to the transmtting term nal device
- which controls qualities of the real tinme packets to be transmtted
according to the report. According to another aspect of the present

h ded | d 10
2 real 11 migaseen s SRARECaP ot BRT a0 b 07 ARl M s Rl e R PRk er s Van

anal ysi s reipwdtceaccqm)sanadmzmngtaforammmﬂmg st ated anecth;eaa-leatl ahabysi s
report of tate_.o i by a rel ay
devi ce for%a“?%??’rr?r%% g%ga S' ; i%? (fé ]{Berom ﬁ%@}ﬁ%ﬁg@q t%lg%]g t erm nal
devi ce, andiaer poekesd pacWeenahheyEr@W@U@rltn&)ftqntlmatdsmhesrslcenasﬂate of
the real; tihe PRGKSLInECERL PHabYa syl EOLIMNY & LTdEA01d8YCER AN 2
control ‘unit for contrdllrng qualities of e real tine packets to be
transm tt eduBy ithesr edl thepneephckine 2r el nis ot ramismiiéedr BY ngheo t he

rel ayed pagkahsanakyakStbpRohhl addvihe d&csiaat RRCkel abakysksoneport
acquired by the analysis report acquisition unit. O her features and

advant ages S6ftehaprE2eft Py ntRAt FEFP wid) anstdie éﬁﬁ‘é‘rsélﬁﬁbfl%nﬁ?ﬁ%ef ol | owi ng

descri pti oanhakesd2byi nh@ogtgpc(bpn with the accorrpanyl ng draw ngs BRI EF
DESCRI PTI ON OF THE DRAW N . 1lis d| agram show n
pupe T v VR i o T R e i R SRS

enbodi nent takrehesppesentiednyent tiovd forg. o;ﬂena&lmgdlaagaameshammgsasfor mat

for a headg of Lan R;EP g%et Whl o |s u (g,fmdat%ll ggkgtlt ransm ssi on
35 in the comminr cEPiBh sysFeFﬁl FPOW chart for
a control eftaaet pansaa$stomeraaek@mor&1hﬂg/etdobar @omgéam dﬁvstatéonf a

trans”‘SS'9@1B95HngoﬁH§ EOAPYOL S éﬁﬂ?§y§£QH] Hsmit@ing ¢ELQing!S @

di agram showi ng a fl ow o data an report I'n the comrunication
systemléf Aeyice. fergtransgmi ht Hgghlm ke tidcomé cégéfipPafyat abl e that can

be used i nréc@@ﬂ‘iﬁ@' t@f‘mﬁﬂaﬁrd@ﬁlé@ﬁfﬁﬁ%eqfvﬁ@t anpagkgtStimet he
conmuni cation s sm of Fig i s a diagram show ng anot her

exenpl ary Papke ?LO A%t L}&%ntﬁ%nﬂgle%“l”r?‘ & STBHORH d6F 156 efFBr tol erance of
dat a packetsansmﬁhelngmﬂen@ttmstyleetetrnamfsnﬁlsg;loil. sEage dnaSyzeditagram

showi ng a format or a FEC pac t hat sed in.a control of an error
t ol erance (t) ed%{]a zza:éﬁ%ts IE 2 Tf:hoen’ﬁcurrﬁ Cat :%gn% gfé"n% ¥ 8eVl(i 15 Fig. 8

is a bIZOCkWUiLagraqnsmw nguahoth%s etk e a'reyalcanmbguaakepa ocb lae packet
anal ysi s dg}zbﬁ m%?t&@%&@ﬁ%‘{‘ﬁ&aﬂ% qhesx%tp%rptof Fig. 1. Fig. 9is a

schematic Iagrams anot her exenpl ary configuration of a
conmmuni cati on sQ%%ﬁ?b’é&oF‘leW‘t @W%%o&PﬁeﬁFeéﬁn h&npeseHt

i nvention. there is provided a method for operating a transmitting

terminal device, comprising the steps of: transmitting real

25 time packets from the transmitting terminal device;
acquiring a relayed packet analysis report of a
transmission state of the real time packets received by a
relay device for relaying the real time packets from the
transmitting terminal device, and a received packet

30 analysis rcport of a transmission state of the real time
packets received by a receiving terminal device; and
controlling qualities of the real time packets to be
transmitted by the transmitting step according to the
relayed packet analysis report and the received packet

35 analysis report acquired by the acquiring step.



Fig. 10 is a schematic bl ock di agram showi ng anot her exenpl ary
configuration of a comrunication system according to one enbodi nent of the
present invention. Fig. 11 is a schematic bl ock di agram show ng anot her 25
exenpl ary configuration of a comuni cation system according to one

. enbodi nent of the present invention. Fig. 12 is a flow chart for a control
of a transm ssion rate according to a congestion state of a transm ssion
path in the communication systemof Fig. 11. 30 Fig. 13 is a schematic

- bl ock di agram s o Bt Hera &g &sp econPifglihat PEASBRt alkbamtifitat i on

system accofgli fg {9 ORGy LAY MRSinufi e ofr §881E tiN¥EALEON. sﬂ,aem 14 is a
schematic bl ock di agram show ng an exenplary configuration of

transnitting¥ ef P WEP L UEA b BHISTISHd OCokthifi B4t Fﬁﬁls%ff‘%nf?%?kqiisg toz, 7.

- Fig. 15 igeacfdpmchoed fregm & aoalnsali tafing teansAhssionicateo aaccor ding to
a congestlon state of a tra ssion path in_the comunication s em of
Fig. 11.°FigEcaking rﬁdl Jri&h sﬁé’\'}&pﬁdSaﬂgex%ﬂp?ﬁ?gy%l%o‘fﬂ]i 4t i on of
a convent i odxgd 1 LOIMEIMN Otaingﬁst&yﬁlt &matBE]SAI KEDr DESCRE £Td 0N £8h THE | NVENTI ON
10 Referri qg now, i o nfecg- .9 Qne e rrpoghmsnt f,a co nltcatl on
qual ity cor ?%‘?r%lcrh% atc rad]sﬁld SCT)LOtnhe prés&nt “T'AveR |onlWIFf & descri bed
in detail. fFegeivedhonsa a e idguriate dnroteaazomnﬁleaﬂa@h siist em accor di ng
tothis e L5 T i 0 se ransmtting
oy P i (S R (s RS THTRRT! GREPLL S oind 4

t erm nal ti g a pac packets) for audio
data orl@i deentgztla, unior fedamsindroild ingalthei keanami e$ bgn devie e 20 heonnect ed

with the tr@éhslméfrﬁ@q)at&{éwado @%wt@anmﬂt@éaugp ahw £ £5h
(transm ssion 20 path), for exanple, for relaying the data packets fromthe

transmitti nief ¥ hae A @éCPG'dlagioéé,’kéPeaﬁaP%’FEl%ﬁ%t%cﬁﬂfad{yzéﬁal yzi ng
a transm ssiyoncisd atrta Bfs thairdat.a packet S from the transmtting term nal
device 10, a base station 4U for rel a ackets from.the
transmtting 25 Atce('rorﬁ(iﬂg d&iPCe 6t ﬁ 8?% glﬂ el LYY HASM ssi on

path), ®Bhd ehereceiyimgtierad malcodlmmncteaBﬁ)ohoqua}atey vaasrgtrtch}e gattempacket s

fromthetr m A I i,cgpl a e e rough the base
station 40 Ontthp(?ul%rgnlgiﬁ“q?\é ?f gﬁétﬂ ﬁl% %%é\}?%aé Zlgo |brs]e shown for the
sake of 30 Tstl&mﬂmldﬂtqd Huton a |t5"aalssl®tr§®sgl beémi@ahs@e@qﬁ uralda ty of relay

devi ces. |n.dhefQld QU nalin@e9¥8aD! abMpFasenof 1Sidg: & RICR fagROr t as
information for indicating the transm ssion state of edata packets, but

t he i nf or mex12dtY Fidy ‘}Dn‘di i fGetKéing fr aARAPSLi O %’iaa‘iee Gt a he dat a
packet 20 S d1@indniddieth tpathdbetween the transmitting terminal device

and the receiving terminal device; a transmission state
analysis unit for analyzing a transmission state of the
real time packets received by a relay device for relaying
the real time packets between the transmitting terminal

25 device and the receiving terminal device; and a control
unit for controlling the qualities of the real time packets
to be transmitted by the transmitting terminal device
according to the congestion state analyzed by the
congestion state analysis unit and the transmission state

30 analyvzed by the transmission state analysis unit.

According to another aspect of the present invention

there is provided a packet analysis device, comprising: an
analysis unit for analyzing a transmission state of real
time packets received by a relay device for relaying

35 communications between a transmitting terminal device for



this particular form and it is possible to use a nessage or the like in
the other format as long as it contains information for indicating the
transm ssion state such as a packet loss rate) a delay fitter, etc. 5 The
transmtting termnal device 10 is an information processing device such as
~PC (Personal Conputer) equipped with CPU, nenory, etc., for exanple. This
transmtting termnal. device 10 has a data packet generation unit 13 for
generating j.deq ; [ . .d r ; r . f.or
“exanpl e, Org€%§%@?g§§% -Q%%f%kgaﬁgigéﬁggggfﬁaghgré g?%?gﬁ??§ g% afﬁﬂdisk
drive (HDD)deel¢eeldrR, recopaciet theanerilsdiigs packetd foemttasmitting
packets to e, el ay; (e &G 131 ASATMNaGAt hORpBEEN { A&LsPs £ A4y carrying
out communications 15 with the relay device 20, a packet reception unit 16
for receiviwyl patket s Frohh tHa & & APPe&vi 66 be Arpepdies EPassidld ng unit
17 for extragdinged ey RHP dinardi of nemtt, heopagket saf 8L ¥k bye tie dnacket
reception unit 16, a report storhgg#unlt 18 foBestorln the RTCP report

extract ed bYeYEEE HE F&hdran WA Ssi Agiahi ef1¥heahgeh (R&A § sy 1oF
Service) cond rotankmittldl faycar@ithgoltbi tgequapbttes of the comruni cations
such as a transm ssion rate accqrding to the RICP report fromthe receiving
t er mi nal devicquﬁyj$é;3§tq9a@n€§ FO%EDSF%IHE Eg?apﬁgiiﬂﬁ YEHEHE O on uni't
13, the 25 tleporti<lmssiifdadig wriahshitcang themQobdl cootiod, unit 19 can be
realizegd,in r m of. har re.or f r . Vi C Ois
connectfei% vﬁwlﬁhgegqgﬁ'an%srﬁ%t |ﬁcgl%tee?)%c%\§? 53{-[%@1551% ]ht!e 1L|te)oaf(2:ket anal ysi s
devi ce 30 tthrausphl Wiimsd refadniding) pacdetias epnandl xaits orenanter f aces 30 (not
shown) for £aRMNG AHAMRYY GRGLARSM BN L gy L4 AREREL T8, 1y nal
device 10 and the packet anal ysis device 30, and a route control unit (not
shown) for &MLl iy tr@ngplssdees sStThe phckee Beml yisike RaAkeEs30 has a
communi cat i )35 d NUBF f226R 133 ek iear F¥iNge i i §OMPRKI KLl ONisneM th the
relay -9 devi ce 20, a packet recegtion uni Sﬁ %or,receiving packets from
the rel+y RAAKEDF TR daCa WACRBE PEXPFatETBR hi 1% ¢ 02k ] acti ng dat a
packet s framqaickst packes wedllgisheepaekedf recepdnon dmidn 3Zata packet
transm ssion unit 34 .for 5 transmitti packets to. the hase .stgtion 40, a
connunicati%h?iﬁﬁﬁgrﬁﬁgg ggc%grscg%F%#ﬁgdoﬁf %oﬁ%ﬁﬁﬁ%ﬁﬂ <n%§%ﬁnﬁﬁ t he base
station 40)dewvisteat isgtd @alconffrodnanidnfenl cohbrd bhinmiquadd tfies afalthzei ng a
transm ssi t at.e of a C - agt t dat.a p
extractionqgﬁﬁU2%$K3§?k2%fgp%?tBgegg%gﬁﬁgﬁ£§%i?939%%3?ﬁﬂé§2%§t?%g$%ﬁe RTCP
report Ztcdrdfinfgitss e UidndrresHdRs st at Bhofr ¢ by efhtpa énalygigacket
recepti on Wigord8 afn@r theceeviengeRagkekstl 40 ¢ &es hase wt ald@n r4@, bgnd a
packet transm ssiqn ynit 39 for transgittigg,gackets to the relay device
20. Note tHdt® PEEASH SohEPET 't REIHATA pRRKET T ext raction unit 33, the
statistical infaortietri deacares| andoaduantadés @ahdthene meaportt igeratavhon unit
37 can be rgeali i f d e f .bas tion 40
IS connectgﬁﬁdiﬁﬁgpﬁ% %ggggghgofgﬁél?@%sfééﬁéwgééﬁyégﬂégggﬁgg &F?é channel
and wi t3P t Ha& rceadinicivd oneviithalthdesf censany o ulpwingsdi o channel . For this
reason, the base station 40 has a comruni cation interface (not shown) for
carrying out comrunications with the packet analysis device 30 through the
wi red channel, a 25 conmunication interface (not shown) for carrying out
conmmuni cat iBRIEFWDES CRieTresebyi NgEt BRAW TGS devi ce 50 t hrough the radio
channel, and a route selection control unit (not shown) for selecting a
relay route.

30 Fig. 1 is a block diagram showing an exemplary

configuration of a communication system according to one
embodiment of the present invention.

Fig. 2 is a diagram showing a Tormat for a header of
an RTP packet which is a unit of data packet transmission

35 in the communication system of Fig. 1.



The receiving term nal device 50 is an information 30 processing device
such as portabl e tel ephone, PC, or PDA (Personal D gital Assistant)

equi pped with CPU, nenory, etc.) for exanple. This receiving term nal
device 50 has a conmunication interface 51 for carrying out conmunications
-with the base 35 station 40, a packet reception unit 52 for receiving -10
. packets fromthe base station 40, a data packet extraction unit 53 for
_extracting dafa pagkess; J romRACkebs.cr 8681 Yeohyr LS, PAgkEL, JGEERLIN uni t
52, a presentation unit 4 for 'ma ing audi o or video presentation o
accordi ng tetheaGaubing dat & congiedédodas satenthi metlramsmiws idat @ agdicket s
extracted by, tHige datmnRackatl #Xlha¢knoBrUpi L. 58, a statistical information
calculation unit_55 for analyzing a transm ssion state of the data packets
extracted by thd it & dacietdiggredc eN6H10AI 8 EBIW0F edpta ageher dtlicdn uni t

56 10 fof generald g thaRTERBnmePeth t26R055E Do t&r tgg transm ssion state of
t he data packet and a packet transm ssion unit 57 for transmtting

S
packets to the HAe stdtS én U4GETRE: NPRARE eBR® PRAMRFANC adea Ghadket

e>r<]tracti on dli’ﬂtbé%séd'lelns'faa'fciéﬁttirﬁm ok’néﬂlrérﬁtda@nt@péfaﬂ@éifﬂﬁﬂa&;unit 55) and
the report generation ynit 56 can be realized i .formo ardwar e or
Lt ; fo il &5

sof t war e. § oI WG OPRENGFBLAPT oY BF ST 1t dolfunticati on systemin the
above descri bed Kignf iegursatal @l agirbln bRodesgrabeth e 20 xldw Idatya tpddket

gener atj on i f tr.ansm.tti t 1.ha i Q.. generates _t he

dat a paic ettg{laf%rcjat%hg)evitu %c()i %?‘g%afghgp glf(?%rrgrphée”g(gyrret?oglejff r%re tohfgd\g}iscaeo
data, audi eaddted)s dirc.thet lrammanécatoprdsystemeohdfi dilsk drive (HDD) device
12 at a prescrihad trangM:S3i9BrLAl Enbhhe | S AStndP £k %yﬁlé%ep%%mertol from

S
the QoS control unit 19. This data packet generation unit generates the
dat a packet!diadc cadibeg Us§dt A8 RTPOPAEREL OF ABreRT By spdErfaneg 9 dr&aRrTP

(Real - time pHARsROrh Rhet eeghindehtned dystde SFEilB889,. for exanple. 30
Thi s RTP packet conprises an_RTP header contajning an identification

i nfor metd on of tH& -t PadSnPt PLAGKt A APHAT WL ANt K& CPRBLET Vi ng

term nal dewirngd ghdatdne a@fpaybeadeconhal néng datiacssuch tae audi o data, video
data, etc. %?n As .scrg1 wr(lmig I;itgm (Z)f he RiI'P header contains a version -11
(V), a pad(ﬁ nénu(nlﬂ'), art "ext &n&l'of (%(W a CSRC (Contributing Source) count
(CO, a marker (Njg,. & payboadhempei¢PT)odbordigmtiagntshmyiact ppetbkrdata in

t he payl oad (f o ,di,St.l LShi ug¢o, d i:gdeo r le), a
5 sequence%ﬁ(%r[r@elﬂ?yztcﬁg%sb?ghg?Ognggsﬁcé%r%@%gﬁcra\gn}%?at%%%% ofarggg?é?ggnti fier
for idéttifopi vicacddpddéBens pé tBedraesent effradrden-n t he synchroni zed
transnission, ampdga @OREs(ELOBLRERAETND SO CB)adrd@ntdnidweh el QholtHEPti fying a
rel ated device. 10 The packet transmission unit 14 constructs a UDP (User
Dat agr am PESEESEY Yp&EREL EBY25E PAcRT Yy TR Srdd®dr SESHES ACRGrding
transmtting sndecabddiaeeaitvbngtise der¢osiit nimdeertsont.0 t he RTP packet

ggzg fhgfsagﬁo[gi@g b9 $YCh ShORIB e LIS PAKS o BREWiRE QMo PRLL 14
25 exemplary configuration of a communication system according
to one embodiment of the present invention.

Fig. 12 is a flow chart for a control of a
transmission rate according to a congestion state of a
transmission path in the communication system of Fig. 11.

30 Fig. 13 is a schematic block diagram showing another
exemplary configuration of a communication system according
to one embodiment of the present invention.

Fig. 14 is a schematic block diagram showing an
exemplary configuration of a transmitting terminal device

35 1in the communication system of Fig. 13.



15 packet by attaching an | P header containing |IP addresses of the
transmtting side device (the transmtting term nal device 10) and a

recei ving side device (the receiving term nal device 50), to the UDP packet
so constructed, and supplies it to the comrunication interface 15. 20 The

- comuni cation interface 15 transmts the constructed | P packet to the rel ay
device 20 through the comunication channel. The transmtted | P packet is
then supplied to_the conmuni cation nterface 51 of the receiving term nal

- device 50 through' & hel? el Siy? d@\ﬂ"ﬁé%t fRE BatRBEELr95 Qhatysis device 30 and
thekbase statalﬁgmﬂﬁqm@%rcdwgad@ﬂdmgd%t enab?@asaddﬁessatmﬂk dhe IP
packet is su ied tp the communication interface 51 cket. reception
unit 52 extF'g%T%m{%%lﬁprap r{illr rﬁolmﬂlémllﬁ%%ﬂe?ys‘é%r%%pﬂ §he' IRTP packet
30 according to Fhe. pmtlmLmﬂﬂrcmmmta@ramdshnwﬁhg hDPehexapibatr;of t he UDP
packet apd Iy e t i The data
packet egtré&t? %ﬁﬁﬁ O't‘ I%reliprco %g@ﬁ%ﬁ%l gé}“ﬁﬁgi{“g? éjlllltljdé déantla etc.,
according to the payl oad type 35 (PT) contained in the RTP header, for
exanpl e, and supplies -12 theminto the presentation unit 54 and the
statistical information calculation unit 55. The presentation unit 54

r epr oduces RPEBAHLER PEGUHAE e ®EddtE JOYBNTEANTfrom t he dat a packet
extraction unit 53 is the audio data, or 5 reproduces the video i mages when
data su glled fromthe data packet extraction unit 53 9s the video data. On
the oth&¥ hand, Bafeetidtg fiqvcdio iFiRor AatPoRigal tat atPorcefdimmntcfcul at es

]Ehe nu;mer ofc cslhgﬁhfit@htitdae qudnhiesy ebnkest Qaﬁgﬁ_ﬁsacéﬁﬁdﬂ@é?ﬁﬁ tre delkay
itter) etc. of  the packe e nunper of |ost packets
and the delRy*F9% éﬁlvﬂﬁlﬁ’pép&ﬁﬁi %ddFFBFnIEﬁQ 58 gd@het! nunbers and the

ti mestanps cont &@ied 1 rsHdwes BTRohdadaratidhsof &heoshatisitical dysftemmati on

cal cul ati on, un|t 55 Q'{J%a(!hqs te%%o%ﬁ%?%tt |l oss rate indicating a rate of the

| ost packets Orrodrrl1 nunber ost packets within a prescribed period

of timel5for exdifplse. colminigpdritngenetan onnmnise$6a germretias ige RTCP
report indi Caty g, 1t lhf‘evt rRNSH %‘%‘r%r%h%?t@inéh&ﬁér PALKEL sgaccording to

the calculation result obtained by the 20 statlstlcal |nformat|on
cal cul ati orPafiat D5 fayd adiddpl idedai ert yidpe Pakket FoF sl ol ufiee157) at

a prescri be@uﬁéﬂteiwaélanya%vREGszea@hhe@a@aawﬁhathé egsdndnlie taagket | oss
rate and the dela é;cetter er, the tinestanp,

219 h the seq ence f;‘lugb
etc., of th‘éerrﬁ)‘s"t Sty 1 5 \93&‘l RTPY25°Pat W 2N 1S s pep repor t
is genezeat qeh &@6) thEJIR'EaRam@dleet fdescenhgdnabWe)dam Hdvek qpac katont tarsm ssi on

nit 57 CoNSIIAGHS LG R IAGKS! By aLt 36! 00, A REP NeAeL,. Ay Rheader

etc., to thi's transmts ansm-t |ngtermnal
device 10 t3ft disgh améy@dmmm caensmigeipnt etdbeeoHitheridata Paskelkst s

suppl i ed tortdhe @m@n%%ﬁlmnlgntt@ﬁn@ﬁsl 1901 cd heo I ransid tdiRg 16ar gpnal
device 10 through the base station t he packet analysis device 30 and

the relay de¥f d&lpy inghdhe dpda paﬁ&éii%tﬁ%’“ sUbepl'freacPSc’Httqﬁ‘élgSS
comuni Zxt i rmintaar fdaea ck5,10t harpagkets receptddnnidl t( thanrshd ssion

path), and a receiving terminal device 50 for receiving the
data packets from the transmitting terminal device 10 that
are supplied through the base station 40. Note that, in
Fig. 1, only one relay device 20 is shown for the sake of
30 simplicity but it is also possible to use a plurality of
relay devices.
In the following, the exemplary case of using an RTCP
report as information for indicating the transmission state
of the data packets, but the information for indicating the

35 transmission state of the data packets is not limited to



extracts the UDP packet fromthe received |IP packet, extracts the RTCP
report fromthe UDP packet and supplies it to the report classifying unit
17. The report classifying unit 17 stores the supplied 5 RTCP report into a
prescribed region (a region 18a for storing the RTCP report fromthe
-receiving termnal device 50 in this case) of the report storing unit 18.
The source of the RTCP report can be judged according to the I P address or
the port nu e d I P.p e . cont ai ned
" the RTCP regg?\% I%rwﬁuf%%ﬁ%&lngeﬁaﬁdf Flg“r léegg)lrglgﬁégei EotﬁgégRérF;ﬁﬁggad er of the
RTCP reportOI‘e’Ehe hike, in hehRTgharegormadoasail ABspas ahbt eprtaiieh as the
packet 'Osslﬁ%ﬁ)law@nd@éeylﬁaféaearmget&e L@§n9§§§5h9§ds€—§t@b§’ﬁ@1 20 4 hat
the report classif unit 17 classifies the RTCP report according to

t hese parankgekgt i:‘éis%tlbﬁ“e% it dekay tHd te&gi 6AC18a of the report storing

unit 18.5Al so, aryal ﬂﬁax@émimﬂgartwl%lofdeeaee RICPs rgpofird@nd@cstored in
the report storqlag%umt 18 can bhe a val iven in the RTCP report

suppl i ed frbh?¢ R0 EV EF asH I iasy Pl(fnlla?ei?ogﬁil GomiY bHE b W RREGe val ue
of the alreadynhsteu ednges eneteyc valfve ardmphe.new paraneter value. ror
exanpl e, when a \yal ue of the ara ter s:llcg as thi?pﬁcket (ioss raﬁ(e that is

al ready stored i Je%c‘ﬁ”f‘resd?]o% et e 8V L C§t S (fhi 12 uB RAKRY and
t he packet gessratten desctileddm geherRTCRgr époat paeke ys stgapl etk of rom t he

report as [ te 17 |s e I e g u

obt ai ne)glb asggpfa?gd u?%( fron{( Yamretér%al:!\[’g g@%agx%‘ﬁﬁ%ga r}a/t?\%e e(fz Cgaa%d 1, which
i s determ neddbectrth neto. a BBY lae‘@ueﬁeyebylmhachaltfhedmmemrt is

suppl i ed, A i tﬂ%@%éﬂﬁﬁé%é@ %r%smgs&sﬁn&mewn%ooﬁth varies, etc.

Not e t hat, i's communication system I1n addition to the receiving
terninal deWf#eSIH0Lt i RarHedts d9altPsi sedavi éevBoei40aldo transnmitting the

transm ssi ofomh@t L1 P Hilte e Y8d rBFPcRASKERS &St té’tﬁnﬂﬁ%dﬁ@%”st to the
-14 transmttlng term nal device 10. Myre s eC|f|caII at. t he packet

anal ysi §° de¥t e 95 WY (e i $ack8t PRERELp ??"é‘dt]t%“t b e dfimifircat i on

i nterface 3dgcdihel pagkaikgacapiomonthenrt133 aempd:eezsolmsrdﬂ%tﬁt packet to the
dat a packet extraction unlt eg.the u dat a
packet ext rcalg Slsoi?ltcunlgi ugd g ] d geféjrmﬁgttﬁaCtE supglﬁée% éjo(ﬁ i ong1 °f or

whi ch t her epdskat neetdivegbtbai nhehpaskati seqzeatlwmflmlrﬂatlﬁen aatreploet

statisti Ca'sé&fﬂ{g“flhhoc” 1%a'f§HJ %ttog ! ”'tBe31§r@[5 AQor I NS LR detdggment can

be made, for exanple, accor e | P address and the protocoOl nunber
descri &Rl ithe H’equTTpch]{@éiSﬁtyH@gdéélﬂl naf i ol pot t WuntBralddscdtbed in the

LIDP packets@xtiaot ebdrm g t! Egp@eke&onwelpﬁﬁ/é apth e sard tthe SSRC
identifier descrl bed in the RTP heade For i nstance, 15 when it is

destined t & THE FHIRE SIS Ae réE%FWh@SJt%I? i e ad"éiﬂr(flem%té?nahﬁ has
the port nuRitER rtelra:tru' sfnme(thfeomethevnnanSerrrana)h adfvitdee SRTP Noaeket s, it

can be | “dgcerga € drfe gfgﬁ PE&? Ilétfor{‘%%é q0btgLn the

L |
statisti cal orr ma ion. dgg? extraction unit 33 suppl ies the
| P pack&t fItﬁDQMﬁ Qiatsr%rfé’ilng N@il”qeéa ten@btl%ﬁ! Rehecdrtaalsinddl 19nfarmat i on

as it is tgdhePAcket it gN$Wr&Sb@NhHPAKaRé 0 PTs StRRIdLS the | P packet for
which there is a need to obtain the statistical information to the packet

transm ssi on uniimegedayadeydee 39 i® ¢rrnetLed stitdhithenftdepsmighing

cal cul ati ortemltna% dewier tilve ahB Iﬁaékﬁéckét samplyﬁd; ddia cst &loi sti cal
|nfornat|on cal c :g atlo unit 36 calc Iates t he nunmber of, packets, the

nunber of 1'g8t° R‘étrse REPAEL Sy) 2P AP LRI S PR 08 dPVeEFAPRE suppl i ed

RTP packet stnot shown) for carrying out communications with the
transmitting terminal device 10 and the packet analysis
device 30, and a route control unit (not shown) for
controlling relay routes.

The packet analysis device 30 has a communication

35 interface 31 for carrying out communications with the relay



30 The report generation unit 37 generates the RTCP report indicating the
transm ssion state of the RTP packets according to the calculation result
obtained by the statistical information calculation unit 36 and supplies it
to the packet transmission unit 39, at a prescribed 35 interval. The packet
“transm ssion unit 39 constructs the IP -15 packet by attaching a UDP
header, an |P header, etc., to the supplied RTP report and transmts it to
the transni t gfm t ce 31.
Note that) SREbSeng] ol et SEed iUl L B SaTTIRkeRS Lgp, LT fos 91,
suppl i ed) tﬁeomathetr@lehsw\smeorﬂmmat @gat paﬁgm‘tt gXtcnastienplaeketdihs it is
to the rela e pﬁ?&keect t S b cket

transm ssi oﬁoﬁnﬁgét(gg%g?lsngs-n@aﬂ[éa thef{r?@m%tﬁ?{ggtsl gﬁt?%{gg 1g%ethleS of 10
the transm P@@lﬁ@tteﬁlﬁaﬁﬁt‘él(’féiem]cfe% BhPGGYK tt kEapemigsdeni ¢el 034 P hen t he

| P packel irsudRl tetnd pd e PmEBIRHCALRR kRheRbACR015) the packet
reception unit 16 extracts the UDP packet fromthe received | P packet,

extracts theCREEpl ¢abb? ¥ tafe foacKerrEAnesOppl FeBmYBl ¢tk he

report clasgifyifige Uhde l'tathitth rappomat sebasglttyamglﬂﬂbtm;t?l@ﬁ ores the
suppl i ed RTCP r‘ﬁfort into aegen cri be gl are‘ﬂ i on, 18bfor storing the
RTCP repor t °# oMt 2 hCThdbkkt Afsitd 4, é’\?ll g 30 FARERL8SLARe§LRFE (He report

storing unlthé&aﬁbr@éi&tsq)&fxﬁna&ﬂ‘leldybyt heereaoatpabasméytngcumrt 17
classifigs th ort _.ac i o th r IS, su h as, the packet
VR eyt PR G el ohdf 87 F

| oss rate ores | mo?’ﬁae lrrcle%mn 18b of the
report storRAgP ungénnorB.ackive diRa® dontthel tuahsmi9stont sbdte tdie ualdattiaes of

the 28 data,packel S HYNRNA LG e d1BndRhAcPaEKEL IPOSLAL QN e cl3

according to fhe congestion state o transm ssion pat

transni ssi ohr @ atle dregasea tdion H¢  RFCP Repafketstbrrem] $side yHgi &% 18a

and 18b of e f%fﬁltsﬁiqu‘ N cikRitls 18. ther ee1hfeqaupbe ta@s N udg ta
transm ssi on 30 rate and an_error tolerance of the data packets generated

by the Hat £t foheift iGtaumeckes, exbraekhopl enihpid siifical Iy, the
QoS contr ol s e i stk Anailnfzasmatienceagesal honost ah et ofe | hend rmm’@@ir@n pat h

bet ween t he trans tting.t nal .device,10.and th acket. an sis 35
Bovt oo a0 et R IR € FTAR LECYEET A8 I et R g RitE Do
devi ce 30 aswfttveraeceiving term nal device 50) for exanple) and controls

the qualities sugly ac?asteh%ttarﬁ%%mé%S'lgncgﬁﬁgc@Q&i WNen eEROp Al Hr ance of the

data packets appropriately accor g e congestion state and 5 the
transmi 3i o&atie devd at®® phcreshganti bed o amnel 130 € Heddeshehe

qualities sucdeiasiddedrimne Sehv@ker 8betRREuERCa F @10 t AfRNCE FRf the data
packets to he generated %cse(r:]g\rﬁ’glen%#o the control fromthe t808 control unit

19. Fig. 4 308 | v ROGWPBT 4P nRARTP PARREHSL G Y om t he
transm tti nightearfadel (mdavistewh) trort herretes vouy ctcammrnaidtdemsceuiﬁ and a

fllow of the BICR feorhaiall e hacksh enabysl sufev) e 2oand one

receivi ng ter mna evil ce ot transm rm na EVI ce 18 as
descri btfd communication interface (not shown) for carrying out

communications with the receiving terminal device 50
through the radio channel, and a route selection control
unit (not shown) for selecting a relay route.

The receiving terminal device 50 is an information

30 processing device such as portable telephone, PC, or PDA

(Personal Digital Assistant) equipped with CPU, memory,
etc., for example.

This receiving terminal device 50 has a communication
interface 51 for carrying out communications with the base

35 station 40, a packet reception unit 52 for receiving

-10-



above. 15 The control of the transmi ssion rate by the QS control unit 19
is carried out by detecting the congestion state of the transm ssion path
according to the RTCP report fromthe packet analysis device 30 stored in
the region 18b and |l owering the transm ssion rate when the transm ssion 20
- path is congested or rabsing the transm ssion rate when the transm ssion
path is not congested. Fig. 3 shows a processing procedure for such a
control of the transm ssjon rate of the tapcketsa rdi to the

- congest i on g?ca']f%{; ﬁf%mp e it hg 1 104 ed %o ?t%pgfg?? p’??otﬁ’t(tlhe st ep
S1 of Fig. 8nmbe$1&vﬁortévet1dfamalrpmod«'ﬂta gmweael tﬁmomnpackatgenecreiw one unit
of the data,pa t e, r.e) <the PAG t del ay
fitter at the sherdrosfh SEADEn ') oe ERsELn A el "MRuF 0 05
respecti vellyakttne @\a@ketot oskd a@try qeamdiagtions odr ecdendtea Bs Ule and L2,
while the dehayofadteroPal ATBY & Grienokadigs pnllaaed d2cidhe values of
t hese par arrgtg%/% %a%gb%lpsew qﬁ% %n ?l ! /h % T and J2 = 20
ms) for exappfeacredshy Hie tdalastnaskst, etxﬁéaQ@SOEoHtl%‘él 5@|n|4 19 judges 35

whet her thegspagket i fBSikAd @nddidrs @neatiakiblalinkd 95 POt andifyzimy avhet her
the delay fitter Jp is greater than J1 or not. \Wen either the packet |oss

rate Lp or PRENgRssieniskrte B ihegdadPeParkshist ARLFaSHRt BN elfne of L1
and Jl, it gaba Q&aéw@ar@eﬁa&ﬁtort hﬁlittr 3135 MaS8ePOr pagbné v £ Bsh ahreinnele)
between g the transmtpti ng. r”tlc{} devtce 10 3 nd t P B}?cket anal ysi s
device 39 | OEO%%%‘E%W“%O $hdtr The °BEE T 8REPER LTI %omuands t he

| oweri ng oftrmmrm sﬂta}re regt ehef dalte dathepackens 4 opddieetlata packet
generation 3, & t L Qcess)n of this is
term nat ed. yﬁ%ﬁﬁ\%lre ls(|)onec i cgiloll Y, tﬁgg$@?gg%§§o§§%%?¥é 1@ c@{mmncfs to | owner
a sanpling staeiar 4kdiéetd H‘elflat’furela@rh ohesafipthebiataipachet case of the

audi o data. o4 Spetidie GoNt fidle Wkl 1191 EQMTRARSf2: {AHUGH die qupber of

frames §5 unit tine o]mlower a atla reso |on|ntﬁg case of the vi deo
El

data. 155 Elwmlt £ e ithe dfepmtegeagrﬁélanpummWycem R diafg zgdes are

provi ded i nj@dyagsen fof mqmdﬁteaoangotflwa@s control unit 19 selects the
file with the | ower cod rate tE))gthe ot her , _when bot h the packet
& &

| oss rate Lp 20 d}teh OEﬁrQFeoﬁot’ F St EMHE A O8nd J1
respecti velgystdme jor Otdesssamgfqord@@eedSeﬁr OEmleguthteporSJwi]ol thee step S3)
where the eSsccror’tbt rcpl unit 19 judges whether the packet loss rate Lp is

| ess than L and whether the delay fitter Jp is less than J2 or not.
When both the 25Ffpa(ﬂ@e1ta ek ertatgenepagmdnt heitel dyof i therttmsarig tiisgs t han

L2 and J2 respegtd velaidd 1Q)a%elﬁ%r'é%9§'r ded hhas ;%é‘@xétsa%? $3oR 1Rabh

between the transmtting term nal device 10 and packet anal ysis device

30 is vacantistdy tdfHtd tiHeomddec GRECER bAi PT 18N ohkdbfIsda s + &usd ot he

transm ssi thraa,teer&ﬂ oftHae adat 3 tpaeket s tﬁetﬂil@rdﬂaiiaslpaﬁkﬁie gemenati on unit
13 at the s e‘p t he roce?)shn for th tlmlstermnat%d Mor e
e Y g

speci fical | céht ﬁlscﬁr]i réBﬁ’%ﬁﬁ P34 At danpieitnyPrate or

i ncreaszb t he' nurdb erordfr sarfplog IhesQ85 conthel cmet af9 t he audi o data. Al so,

the QoS Contr0|'fﬂy§ d&%% packet generation unit 13 generates the data
packets according to the RTP packet format as specified by
the RTP (Real-time Transport Protocol) defined by the RFC
1889, for example.

30 This RTP packet comprises an RTP header containing an
identification information of the transmitting terminal
device 10 and the receiving terminal device 50, and a
payload containing data such as audio data, video data,
etc.

35 As shown in Fig. 2, the RTP header contains a version

-11-



19 commands to increase the nunber of frames per unit tinme or raise a
spatial resolution, or select the file wwth the higher coding rate in the
case of the video data. On the other hand, when at |east one of the packet
5 1loss rate Lp and the delay fitter Jp is not |less than the respective one
- of L2 and J2, the processing proceeds fromthe step S3 to the step S5,
where the QoS control unit 19 comands to naintain the current transm ssion

rate of the data pa tst the dat acket ner it l and the 10
- processi ng (fV(C)l)r t%:ofﬁfqe tEIalrlll 35?85.35;%9 wg @2 g-tife
opti mal corgawdcef ddumtt r(a)(ﬂs)m asmamkeat emaccmrpiayfn_‘gozid) tshee C(cmg)eﬁtolron state

of the transm.si.an IS ¢C t é‘ C n| cation system For
this reason ]tca“ ﬁgsm 15 too &ft :%%1 %gt te:h th Qﬁgogﬁcgn cessary | owering of the

gualities o:flsﬁwgiaisaumaclaemgo dadai andsvafiso poszsi bfer texamgla .t e
congestion ofy e NG, LN cifeEaRY e 0fgke COMMNI Gt At 3ystem L he
congesti on Sthte of e transm ssion has een anal yze 7l y using the
packet | ossSautas) tifenddlfgerf foreidebptéfyingm adeeicd ta the RECE BSpért from

the recei ving &Hidalh 488 G§nchPbne¥8dPt LanSRISELULN NG aMigikdt he channel

with a poor transm ssion state such as a radio channel is involved in the
transni ssi ¥ PetH butHa e Sengsiedsit 6AN AT hekaho el 38 §ifdgid® & redigést ed even
in the caseinfiddhe packet Ioss and the delay fitter that are caused by the
transm ssion state. As a res ﬁre have b en cages vvhere}%

transmiidsi on rati®CaP ks Faﬁgﬁi“tlf;? R siiykt dGH5 & UPEn (HE€Essary.
30 I n cont masiagriah Phetmmmnpaakeonbgystemloingma;mnbmindmnt t he

congestion state aqf the trans m.ssion.path.is analyzed using the packet
osa rate, THAAAF trepehitare. SLabarhate FAOMET 2 BRBET: 1 om the
packet analnysiberdevitoe tBe Ri€r panbet agéwechieerhelccordimea t|@o<sruc$5a

transm ssi g akatens LAXGLYed heLipeni theuprckel AnRlusicys B9 spdevi ce 30

and the transmtting téerm nal device 10 I's possible to
conpr eHénd pae&kedc byak téarlései an IPaheader torn talanare 99 oddggsiesFef this

reason, it gy &Q%%'sml%ttlﬁg%%@nHeIrb@e| Wﬁé'ﬂ%r@mlttrﬁntg" aR$Migahon rate
nor e than 5 necessary. Also, the control of the error tol erance by the ~o0S

control uni%eVvige; éoc?alai“fieé 56ECbyingt 8EE¢ Mt (it MesSiign NSt ate of the
transm ssi mrmatnfalbaweea the, paskemealnmma(de\scﬁeomtamdﬂehe agdei vi ng
term nal deyvi Cﬁ .10 5 d| n tﬁ) thetf\’Tn L ERY L fr%m t he packet anal ysis
devi ce 30 andPrhe°rt Pepo?t O LR TeteiVi ng rHal device 50, and
rai si ngot he err Ghet 0beman¢eaWhen iheeltfmrﬂlfssmmnsemettse tihe poor and there

are nmany erd S%r(?lrcteﬁv\@[" Bgckgfe%rf’ﬁet&lﬁ{ Qfe%"é!‘leerﬁot Q‘ﬁrhhéﬂs sion state

is 15 good “and there are oni W errors ransm ssion et ween the
packet anaIW‘%‘ndé\fi‘fﬁéé%ehaﬁﬁe%heTIP%c‘é‘l'Wﬁi'g”t%Ir?alpaﬁé\?ltcéSSthg formed by

the wired ghapigld kemchbecpaakel canpdy sistdlend e 530 offo thBerbasevshat i on 40
and the rad%%m%%%ﬁ”%%vaggn]Bh%hpggghséﬁg|§EIay device 20, the packet
25 analysis device 30 and the base station 40 according to the
destination address.

When the IP packet is supplied to the communication
interface 51, the packet reception unit 52 extracts the UDP
packet from the IP packet, extracts the RTP packet

30 according to the port numbers contained in the UDP header
of the UDP packet and supplies it to the data packet
extraction unit 53.

The data packet extraction unit 53 reproduces the

audio data, video data, etc., according to the payload type

35 (PT) contained in the RTP header, for example, and supplies
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20 40 to the receiving term nal device 50. In general, the transm ssion
state is expected to be poorer in the radio channel, so that it is expected
that the transm ssion state between the packet analysis device 30 and the
receiving termnal device 50 is largely influenced by the radio 25 channel
- bet ween the base station 40 and the receiving term nal device 50.
Consequent |y, mhen the packet loss rate at the receiving term nal device 50
e e BRAKEn| S5 d ahe g9 hNAni A060 ERANDRL SAD AR Ry Al ed as a
di fference etmeen the p | oss rate € receiving
term nal dewwwm tHec yJacken Iu@s§ 5ét eThp areﬁwetépfalcheturarral%u S
device 30. Wil a0l il Bhey e kPindSOlnbhI Gat#350M 1] i Gafeuni cat i on
system this fference (Lr-Lp) is set he estimated packet |oss rate 35
(Lr-Lp) at 4%&?rQﬁﬂKﬁQﬂﬁﬁﬁﬂﬂCtléﬁduﬂﬁé é?ré? the et ahte HHta20r the data
packet s genesptsd dys the datd%opaﬁllagbsgangﬁaaw@ sip b1 e 15 srhanged

according to this estinated packet | oss More specifically, in the
case where ¢ \Hatfé‘iftdﬁxai“asCtéﬁ@oHééltht h% E}be ch}¢ (gckﬂi@(} at the data
packet 5 gener ato\rfo(ritnmuthb% htaiaﬂ exaﬁpbgatmelwanﬂmdmmd‘rr equenci gs)of

| - pi cture, eQ ct__Pl ane ade HEC ( Hea nsi Code
erb < are MRS i g o CPREULSEE imbhe ARRER 1 oRaohats. Rgp

i nstance, asugfwofi 1dsitg pa&,kettlse thandeilsgi othd rdaﬂueanjyit(ﬁext hetlc pl cture
Is 10 inpreaseq aSsth 183 R fdl Q%%ketThgsﬁ hd £ bFCl WANG: ahf Lhis
way) it i1s p055| i mprove RE“&Fr of erance i n E%e ¢ase of P05|ng
sone |-p|cﬂUKeskdue'Uc¢ﬁw€ packee bbssinadit &romt theel sgquengeumaimbeysof fil es
with differ N r Y va ang.as shown
in Fig. 6,E§ﬁ%t%§ﬁelafzt5&ﬁ% @Bﬁﬁ%}ﬁggrgﬁ ?ﬁ€é$§ﬁgg&£gﬁqheaggnécQHS as the
estimat ed pdAddisigsd ﬂ@ﬁ@rﬂéééﬁﬁsCﬂigﬁb@tl@%ruQﬁﬁuﬁﬂ<9bQQﬂﬂ§ fthgt, in Fig.
6, It Is a%ﬁuﬂﬁﬂ:tmﬁﬁs &BQeeﬁhaﬁch@hﬁ&aﬂcﬁab@c@mﬁﬁhéﬂIHEH ﬂd%k%&% @Egﬁr of
the file A 20t ?% % 9% hi s way, |bIe to
sel ect Ythe WQGQWH il Pﬁe QﬁﬁrBBFkﬁfﬁ %?F }“t%l%ﬁ%ﬁﬁﬁi é@b@ﬁ&ﬁﬁ t he
packet | osgimat,e.foM texamatlievel y) the FEC (Forward Error Cbrrectlon) packet

specified by thq,RFC 273% as arggggnpggk t s sho (%§tm% %% 7, for
exanpl e, can be 't transmtted at’a a prescri equency, and E transm ssi on

frequency ofertord REQigadker thn begnﬂmre@S@m & tehe fedthieniif€dppakkes | oss
rate becomss Raely ton chl Sa¥8Y1atioh SroOSR! Riftddd B3sht he dafa

packet mnth the a pproprlate error tolerance according t0 30 the estinmated
packet 4bss$tadiistigglddgéprpadiopycabenhation WhHe packed s9881iaselbf the

radi o channgl thet waeRecitherlashi st abh o 4 snd dthey AGRTrYibed term nal
devi ce 50, i i s _expected to have the poorest
Cransm ss) d*Erard -DAPReBRCbnE R8Tt SHAH U8 i (8ARmAnGBOFBEE 16°8Rd t he
recei ving trertrd mald €At delay jitter, along with the sequence number,
the timestamp, etc., of the most recently received RTP
25 packet. Also, this RTCP report is generated as the RTP
packet described above, and the packet transmission unit 57
constructs the IP packet by attaching a UDP header, an IP
header, etc., to this RTP packet and transmits it to the
transmitting terminal device 10 through the communication
30 interface 51.

This IP packet is supplied to the communication
interface 15 of the transmitting terminal device 10 through
the base station 40, the packet analysis device 30 and the
relay device 20. When this IP packet is supplied to the

35 communication interface 15, the packet reception unit 16
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devi ce 50, and changing the error tolerance of the data packets accordi ng
to the estinmated packet loss rate, it is possible to reduce the degradation
of the data packets due to the packet loss and it is also possible to
mnimze the 5 overhead due to the error tolerance. In the packet analysis
~device 30 shown in Fig. 1 described above, the packets received by the
packet reception unit 32 are directly supplied to the data packet

Jextraction pLb.33s BHE 80 SPONLL 0L Lk SKATBbey oLk o10 [ s al SO

possi bl e to provi it control un| or con |ngthetraff|c
of the packexﬁraetei Ve BYCE hleenmcmdtrqnectém UBR wvackeB2andhiwppibddic

control unit 301 wgcf‘l%p?iteaél% ﬁ{omt HitCaKrying out a conversion of the

transm ssion rate o he transmitting terminal device
10 and the trans”ﬁhssrwol’ﬁt@ldﬁﬂt%%@l@tts L% sforespéle sepphdet ecei vi ng

term nal sdejvrge PlpoMNNBAYo 4 N&ddANYBSHPIohak s pEgihE 1glgu;~0,packets with
respect to the tra}?flc control unit 301 is set to colncide t he

transm ssi oftphiRg obbORTHR lfq'%ﬁf'strnﬁrtqmr@hteeﬁ'ﬁicﬁél"lﬂévif%éml@al a‘ill%l"lt%’e

transmi ssi osoraﬁet@i_st@@s@ptcppttmq@tomf seortihg thatfig. comérodurd t 301
is set to coingc t he transg}ﬁssmn rate with reggect tf%t he recei vi ng

h © mn% cordl t
termnal de9f cENSORLYY t FP T rfdth 48 ot d8sle 2GCPRIFREpERt 1% the base
station 40 a&&r&venofr nttmepccxatsmlmfbepr @\fl dmgsbhecéraééwm@dntrmlthmit 301

t hat fu fer as esc pack si s device

30 can &D/‘Q ‘f‘l% 1:a aa‘f ('S(?r%ta G e ﬁ‘g’% Sﬁog t%rofh?ﬁée?% ansni ssi on

pat h from th@emtaﬁl‘smtdesrg*ttmdnmlthdae@ﬂ‘@ehé@dteo bhetpackBEP anadordti,s 30

devi ce 30 sj ?U arly as descri bed above, for the purpose of transmtting the
o

RTCP report the transmtting termnal device 10 simlarly as described
above. In additidhsobytlpr RIW meoord coathiascparanetemns tS\301,ag Hée

Lransni ssi gy i Dfsd oAl Arpackaby g chersuppbi edad cathier pase station 35

40 can be set to be a transnission raté according to the 22
transni 53 ofP9%t e fRrilAt gihfl iteperdf Ctlﬁésl’-ééillﬁgcﬁ%hﬁejﬂ ekl athe
congestion tmetmlacrr alebptbmaarmﬁirdqalrg he suppeepapdmnetdterddd isdnes ax shown

Fi 9, [ I bl ide a traffi trol
dovi co 60 U7 oner et 11hd Bhe s R T EPBERuBoAr LRE 16l byl fievi ce 20 and the
packet analysis Aleso cen 3aIlle oft rthfef perenrteol otlevacle BICRAIsdundto ons as
a buffer fof,¢c 6%’&&‘9119%@ repore! %'t%? g% hH?tl{)é (S%z%é %ﬂ JPhfe Of the

packets fromt ransmitting term na e transm ssion
rate of29 heeberikelts thiq fR'ECé’sp‘@@tOl‘tto stppliedefvongthermprlt devi ce 50,

simlarly asdde fyafd 'LﬁliC@rlt’?&morUB' Wed@hedaseriheg. ahoe. i s case,

the transm ssion rate of the data packets sup to the packet _anal ysis
devi ce 30 &R @tﬁ%lwaﬂ’@t\ﬁrt fadHe ?Pgngﬁ?s%?%rpar’%ﬁ"éewrt Wald&pect to
t he recei vimngr tetanpiad , dﬁwma Yalee bletheapsrasston swde a¥ tthe espect to
the base stati ogtdjb The et anal SI S dev ce (§0 enerat es t he [Ff{TCP

report desc? ﬁﬁa jove rfaore the tdata pﬁcﬁe?’s Pt a eacphpl i egbl 4t ©
transm 35i othea ateporand 20 igwppiniigs 18heSRXCPam@p‘dn¢ ncncltEhte tassngmitiet | ng

term nal c“%@é%%f%%d in the RTCP report newly supplied from the report
classifying unit 17 is Y, the weighted average value Z can
be obtained as Z = (1-a)X + aY, where a is a value in a
range of 0 to 1, which is determined according to a
30 frequency by which the RTCP report is supplied, a manner by
which the state of the transmission path varies, etc.

Note that, in this communication system, in addition
to the receiving terminal device 50, the packet analysis
device 30 is also transmitting the transmission state of

35 the received RTP packets as the RTCP report to the
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By providing the traffic control device 60 between the relay device 20 and
t he packet ana7_ysis device 30 as descri bed above, it is possible to carry
out the analysis 25 of the congestion state of the transm ssion path that
accounts for the conversion of the transm ssion rates. Note that the packet
- anal ysis device 30 may not be provided with a function for carrying out the
relay of the data packets as described above, and it is possible to use 30
a configuration in which the p et .transm ssion unit 34, the comuni cation
“interface é@*ﬁﬁﬂ”ﬁﬁén§é5E€PlP€geéfvbﬁe ﬁ?t 38 are onitted, for exanple. In
t he case of u5|m@nﬁu&mealfaabﬂgyrahtonhéopaékmmr&n&&ysgﬁuﬂqmmca devi ce 30,
there is a need to provid ce, 70 for sup ylng the data
%q1€h QP { cfo

rela Y
packet s fr oY p?F%ﬁ%nﬁ?tFH8p¥é?§lnal1&%¢F§3‘ B8t h the base
station 40 iancrtflaeepaddketthanahykes deverti &0, uraist sitowuppl ileisg.thi®, IPor
exanpl e. 5 V\B\f(ert) ttoh‘%h%a%% ﬁgé‘kg%' Sx PEYS €3] ”c Y S y623€ (ReCPP al SO be
realize e receiving nal "déevice havi ng FUncti ons ¥ or récei vi ng
t he nultlc@@mkﬁach@t§uamdledan§h?tdah@ m¢&k¢ﬂ1§xﬁnﬂnﬁﬂpnf@mlﬁhé3rece|ved

packets, Wi, GhdeS wileQWe @e@h@dgaﬁﬁmie&%éa@ef elsayorfieeviioqe Z}.’chf Qhegyample, 10

Al so) the comruni cation system shown in Fig configuration in which
the radio éﬁa@n@ﬁe@x¢§t§b§ﬁlﬂhéh?e§é@91$&ﬂQ%ﬁrﬁqﬁﬁfmﬁﬁhq@ea50t§?de but as

shown in Figtathhrif@n ex2BPh8tibh E81&hEO RASSIMIE 60 #S@or .CORfEguUration
in which the radi o channel exists on a transmtting termnal 15 device 110

side. P t Aiudiecqsat cRB PEPaR@APt t TAG $%PR Hu %ﬁﬁﬂﬁﬂénfléohégetﬁg canera 11
to the packetdrigsanamidsshenptotbcd? mmsbéhedqpaokiated anephiconpPuphtkdf, to the

S t t 19 | the t tt t i | _devi 10
Gescr i bed 38%a8558 7S Trpi Pohs “RubbRE SR TI b sk 7RG UBAt PESKRGNi oat i ons
with a basexstratcited 8@otmhtbaghPtheckad otlcharmaloadnstypad aofi the SSRC
communt cat (Rl 3LLAGES AP 1o 0k Py Byl SEM HAAEr B ARV AECARD, NS Lhe

packet receptl onunit ansm ssi on unit §I m- af? as
t he 25 LSec#heinng tt ésnilpativedi te e d3@ddepsalgdvdheaseneliviag a functl on

for Carryl@Qrﬁ&ha@oﬁﬁvﬁbgakbOgﬁdV%Efhébrﬁﬂéﬂbd#%“dﬁ%b%@ thneugh fheqwi red
channel instead of the communication interface 51. Even in the case of

usi ng suchf&rcédhei §uraEMEASIeMeOBOt KR PATAS)SI s ideFRBeP80IBABEY he
receiving her ﬁfhlaahpdgaicrz@t 150r twianewn thdhe iIRTGP nle@@Oortbs ob@at hethé ansmitting
term nal dEVI%ﬁP% CCO%dIﬂ% to the transm ssion states of the received
RTP packet §'& FP? QEUZF{¥2d above, and the RTCP report fromthe
packet 2anal ysi sTtevidetea3packe st ex wth 5l amtun itthS 3r egippn i é8btivhai IR t he RTCP

report frogb%ﬂ%t'%ér which there is no need to obtain the statistical
information as it is to the packet transmission unit 34, or
supplies the IP packet for which there is a need to obtain
the statistical information to the packet transmission unit

25 34 as well as to the statistical information calculation
unit 36. When the IP packet is supplied, the statistical
information calculation unit 36 calculates the number of
packets, the number of lost packets, the delay, the delay
jitter, etec., of the supplied RTP packets.

30 The report generation unit 37 generates the RTCP
report indicating the transmission state of the RTP packets
according to the calculation result obtained by the
statistical information calculation unit 36 and supplies it
to the packet transmission unit 39, at a prescribed

35 interval. The packet transmission unit 39 constructs the IP
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receiving termnal device 1~0 is stored into the region 18a. The QS
control unit 19 estimates the transm ssion state (error quality) of the
radi o channel between the 5 transmitting term nal device 110 and the base
station 80 according to the RTCP report fromthe packet anal ysis device 30
that is stored in the region 18b. The QoS control unit 19 also estinmates
the congestion state of the wired channel between the packet analysis
device 30 and the 10 receiving term nal device 150 according to the RTCP
report fronpadieet deeisttachigramiandDPddeiader150nt hBt hegdsr orele i n tche regi on
18a and the, e S;deyic O that is stored
in the regi o@%%ﬁﬁ%& J{ﬁ}f{’?oe;pfb‘%uo%ﬁ% ttrggg{n?lg% lljgl %lb gh%hanges t he
transm ssi ohrasel b e 5 e nerdy @rthl@Ieeﬁﬁnééfgflgh hehelat itk sl ao be
gener at ed by, {&er dad a3 Pagkie GONAT,aWneR YAE! Iﬂl%@@l@@f di D £ d N8 the
transm ssion state and the congestion state. Fig. 12 shows a processing
procedur® fRAckhle ’t@ﬁﬁﬂ@lorbfur‘t%e%r dfs BBl bRy atee Ra¢}RL dat a packets in
this 20 conppuy Gatd O S UataM39THiranBnha@€¢esshng I8 sakké ULt Stardd ng from
the step S11 of Fig. 12 whenever the data packet generation unit 13
gener at es ofRe Uif ]tayofdelWé’ed%a packets, for exanple. Here, the packet |oss
rate and the de|’Hyelet[ﬁi’ck’ﬁt tthranzﬁumaeuebyanaéylséusk@lev&mﬁrﬁswmndenot ed
as Lp and J respectivel packet |oss.rate and the deI y. fitter at
the recei w‘ﬁ’b]?e%?nlnsal Ud)éyl e %go%glfleca@%%ﬁa%égoirl %1 f ce Sngtl vely,
t he packet tlosstratsnipariargettersmiané demdtedliasthBoagid tide mﬁlalye t he del ay
fitter par S e ar V. of these

par anetersa(g:%%l ([)e Zzaet “ql Q]Lg%% 39 ?ﬁc%gt ?Q gé%%lbg%ognsu&gend J4 = 10 ns) for
exanpl e. Fi ¢<smmura1tcaﬂ1@rst1eﬁe$fl.icet Bé, QbBechackolt weter UiPorditng 8a
difference {Lfsdf)s tﬁievw tp'&%k@%(:lf‘?Bml o8e fé‘&&%d ofp LRSI Vi ng

term nal device 150 and packet | oss rate Lp of the packet analysis
devi ce 30, <&fleractH fHe &T@@ IEBOI‘t(jF‘Q@}th%eW\%eﬁ’ﬁ‘flh%t 1Ry UPPLEEE Jr of

the recei ving gerdidalepda Qqa}@@fgxmdgtbgldeiay fitter Jp of the packet
anal ysi s devi ce,:?h(r)er in order to 2 éz gong estlo state of the wred
channel bet ween Tife 152Kt CAASSYLYLn H@%l :b U (HE RPENEdg ter ni nal

devi ce 150.RTURMepdre qwﬁocanbmelscumbEdlﬁengdtgeSa wheeg fhver Jtshne fairf f er ence

(Lr-Lp) of ¢ Rﬁ%% e r gg?l r her the
di fference s(tgoer ?%Ck&‘fe t de §%§t ?feé‘s%g %‘I# ea erLd?i}af?l n-J3 d%?’qnot %V\hen
ei t her the 0 WiifS @asede 0(fLr’ChI§p}”e9f>r!3h@t@atlk@turliﬂ‘ssl& atMereor the difference

(Jr Ip)2@f dk a8l a#tttfﬁrsrbﬁog&eeisgsihﬁméhﬁmeslpzeféva%%l%%sofmg?» and
J3, it can be regarde he transm ssion h (w. red channel) between

t he packet Bifdl y&Perdedccorddngndot ﬁBer%%'éﬁ‘W‘fﬁfs’t tUithdAs dd¢i ecksd is 15

congest ed, 1504 h&ttet h&h@oaeqasrtrmlttamteﬂ& commneso tdie iltowarionghef the
transm ssi on r,ate '{OR gata ac et to the dataapacket generation unit 13

at the steg %§t2" 4 Fol& gfﬁg OFR%i ¥ty ¥ is term nated. On the
ot her hand, \A,hetThlmothmSt kendirbflenenteld Leohphold 2% tduamlgadlest offosker at es

and the,i fdfgclf ;)%%k%%r PRheohebhepgetay hhid Hpoa e leafy3Bhehn fpan L3 and

J3 respectlv cessing proceeds fromthe s he step S13,
where the Q@sa@mrrdamguﬁpt the Feagegtm@tw‘e&tqwmw éﬂrr@n@éuéﬁﬂonp) of the

packet |0sg 4@ @nd %h'ee%i*ahlaﬁ:'ﬂsbﬂoﬁrsﬂé’ﬁe gl s ahethenh ot Recdi f ference
(Jr-Jp) of the delay jitters is less than J4 or not. Wen both the

di f f er ence F@RPIYS) SEPTEHe L patREt rP%%n? at 8% gl &b ofi e ERBBTEJr - Jp) of

the delay jdtdramg anetl ess Hbas, Léhanguaddi taspeaidivaley a ithatamibeisggar ded
that t transm s |onptOi gt:{\genthepa ket 30 anal ysi s deV|c 0 and the
5

recei ving & FA¢ d8vicke rongantt Wb R HEEsE €8HFF8 nit 19
conmands t &y aihse dalte praisti gehenat b wiit hleB deftcer paekpliis.to the data

packet generati Nigh o 13 ¢aL a1 N SERP %Qgél @{}]qrotlhql R068S§HQY this tine
is term nated. g@r& %ﬁe of ha dﬁ en ast none of tﬁ y%lg%fer ence
the congestion state of the transmission path between the

transmitting terminal device 10 and the packet analysis

35 device 30 and the transmission state between the packet
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- 26 (Lr-Lp) of the packet loss rates and the difference (Jr-Jp) of the
delay jitters is not less than the respective one of L4 and J4, the
processi ng proceeds fromthe step S13 to the step S15) where the QS
contral unit 19 conmands to 5 mamintain the current transm ssion rate of the
data packets to the data packet generation unit 13, and the processing for
this time is termnated. By the above processing, the optimal control of
the transm ssion rate according to the congestion state of the 10

transm ssi otnpethi§ s1eardq P gid ithet Fr§edBhftnFerti vhl sy&tei) Mmilarly as

in the compgy catdmin Sy HiiM@htiFods indegahiPedeaboyen £ sthein addition to
the control of the transm ssion rate descri bed above, the QS control unit

19 carries OIANSIE SHPRE dith%I206F ke S5F PEr CPOFERBRE O byt 2 t4at i ng t he

transni ssi opaState (FEroPr iGlliyt wecotding tadibe champes t hat veritd ked

transmtting term nal device 110 a Eﬁ tgetbase gtgt on 80 accordi nﬁ to the

packet |dssHat AP sdeksr 4R §8IE BAFKC 08 AE VSN & HE error

t ol erance oéha?xﬂgdshetrdat@anaak@tss swzhenatshehérammxsmgmrstr&uttee iswdpadre and

t he packet |oss rate L Oto}l %2‘ Iovverlig%t rror tol | erance of the data
a

packet s whef! tHe I'tO]?fnrs CSeSI FspaS Cthe %%réef(e%tq 0ss rate Lp is
low. In thl&SC(W&}diIlg tics mrfss:ohnlteoﬂofremutbemes degnaidal iwnt 25 %f the data

packets due to t p%‘%echem%]%icﬁﬁy' Ehbv’%saésflé’&séf bh?%teré)rcr{)“r%%ulﬂezt% the

overhead due to the error tol erance, simlar as 1nt ni cation
system®d Figpm Tthesdransad. AEoge terninak @%Y)i/@e de& ct9 pthoreadig idgenpl ary

case of 30 tPér‘?ﬂ/l'xflﬂnQié?ﬂ'c\é %@ea%cﬁehéﬁﬁa&yst% deydie ey msm%@&h@escrl bed,
but as shown in Fig. it is also possible to provide a plurality of

packet anal%&‘i‘%etdé’\ﬂaéé’s‘g@oﬂeé(ﬁ&%é@ PRt He cheee histe ‘i"rfé“t"r%n%@ﬁ%n pat h

invol ves a 511 wWaliiey 1HfansaditeiaBansehsna85déviddercase dfscsushda
configurati as shown in Fig. -27 14, for exanple, regions 18b and 18c

for storind (he ‘RTCP reports fromthe packet anal ysis devices 30A and 30H
respectizel y ar &g awindedli oft ftber épansmss of omgramd thyl &heofQotshe

Lranstt 41 g &1 Tal1 096 58 Lh%p1cNobey Lhptad he. mibes, & ah he ket

anal ysi s devi Tes s not imte as shown can be any
desired numbterteasfl g etyamlsellssii@ew@hhhmgcm tof thegiRGiR® aeeoptovi ded

in the rep%tonﬁttqfé kit oh81ysTheabePokta@! @i dyi 10 WY trekd ohudggs the
source of 10 the RTCP report according to the |IP address or the port nunber

of the sourﬁh’l%-'1 desaniped the tFaPFPipatRRt r it VROht i dd 5@ IRPEPr eport, or
the SSRfj i dendd fiielcoieerticdedri pat BenRTthdeadersmfsdie FEER wapar theetc. ,
simlarly as, descri hed aboye, and stores into the correspondi ng 15

t
regi on 18a, ‘TEETISS P8 PY tlﬁen%nmg%%&?%h systemin such a
configuration, edeh Gnehofist Beppackesiagmapyetaddsyifoes s3@A ando8®Boand t he

receiving ter mipal, (4RGSRt FROSTEE S AN RICRASRAVS oQlEnkr 25T 111 O

term nal device 11 he transmtt
the congestion state. This process1ng is carried out

25 starting from the step S1 of Fig. 3 whenever the data
packet generation unit 13 generates one unit of the data
packets, for example.

Here, the packet loss rate and the delay jitter at the
packet analysis device 30 are denoted as Lp and Jp,

30 respectively, the packet loss rate parameters are denoted
as L1 and L2, while the delay jitter parameters are denoted
as J1 and J2. The values of these parameters can be set as
L1 =5 %, LZ =1 %, JIl = 50 ms and J2 = 20 ms, for example.

First, at the step 81, the QoS control unit 19 judges

35 whether the packet loss rate Lp is greater than L1 or not,
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20 term nal device 110" controls the transm ssion rate and the error

tol erance of the data packets according to each RTCP report. Fig. 15 shows
a processing procedure for the control of the transm ssion rate of the data
packets in this 25 comruni cati on system This processing is carried out
starting fromthe step S21 of Fig. 15 whenever the data packet generation
unit 13 generates one unit of the data packets, for exanple. here, the
packet |oss rate and the delay fitter at the 30 packet anal ysis device 30A
are denot e® N ndifp&e Leds gdditevel'y, 1§h€r‘f)%£‘f<%ttki‘%s“r e Mtd t he

del ay fi ttewn&i élhﬂ]dlacﬂ’h%t paR&letsnssdevhce Bﬁ%arﬂqd%@@d Fist gepb Jand Jpb,

ti | t dthe d tt t .th
Lor minal " GekA & 40 o B BotSEed CHO LT XRC D) B8-f dbECt vy CAmE Cpacker

| oss rate paergaamteer S hairte txﬂxenamadsngs1onasaL]5 antlr ¢ 6, chvrirled )t e teleay
floer porafel il (1909 94,3 pd3 30000 L TE Y ARy 0l d 38, B3 caNEL er s

can be set as L ns an exanple 5
10 15 20 251e30.c35 30 rist coageshedst ep 8R4t the @S contral wmxiitt 129 obtains a

di f1er ence bl fa)c REUUSER Hh pachE! cLssn &l kA OS MG packer,

anal ysi s devi ce and the packet loss rate Lpa o e packet ana
devi ce 30APaRketE diof ftheededa( ppBkgpayener aneben tHel Hel by i itheestePpb of t he

packet analgsi s devinee p3@BeardnkhecdetRysft1heri Jpd @fi ddie packet anal ysis
device 30A, in order to analyze the congestion state of the wred channel

bet ween& he pacl?@trear‘f@leﬁéiféC&é\]/VcetQBAQ%%dC‘?’h‘é“b]adH@tt difalopgmengdsyitee 30B.
Then) the Q@WegonR! IsAmpUAnl +3tkudgesewhies hetie thenshif far ene 1L phtk. pa) of

t he packet | oss rates |§, q ater.,than L5 P not anggr\ﬁether he difference
(Jpb-dpa) Of (R 8E&y O ther BURLOGRAET orhlsan ¢ SO Uifdn WGiither t he
di ff er ence 1(0L plommaa) soft ot Inedpaekehelmsmbeatces foranidre pahrffuemeﬁnctemé bpb- Jpa)
of the del ?Grégl gttﬁr atsi a9" ¢aLSH L hap }erg]eescpae e (QRe v‘i dep? 4dg J5, it

can be rega transm ssion channe etween t he
packet l@nalElsies de@I1@€a3@AYaﬂﬁ fhée@aﬁkbmg%al%ﬁm%lldevlocfe C@@Bnlgs congest ed,

so that the,(Q3 geat &Qlov'i”a'eh 13 QQWQ%éﬁ%A@"@Haﬂgmﬁf thid€ ghkansm ssi on

rate of the data packets to the data packet generation unit 13 at the step
S22, and tH’@nﬁr‘fé’éeé‘élllﬁglﬁoﬁeﬂﬁ?’éstF]P(% f51¢ ethithdthed lotert K€ddEBer hand,
when bot h trtAQedlfference (Lpb-Lpa) of the packet |oss rates and the

di ff Jpb-J el t th L d J5
respect vel y, "t HB 5hecatkFhgh iR Beckheh e (e Rashota1oes fAdestep 23,
where tdte Qo8 chet delayupittdd jpdges m{ﬂetg“tearaﬁme thialnf €tenncd (hpb-Lpa) of
th ket [ f

CoPICKe! Sl OBRgt AR S e B 0R0eLO Ofsle g PR g G forence

(Jpb-Jpa) O SIS t he
di f f er ence thepbtepaf3of whhteptlbke®o$ &@Flaﬂesﬂaﬁd ltthd udigkserbatber Jpb- Jpa)

of the del ayel bhbge: 3b8s! 888eth@Ni 461649 than L2 or not and whether
the delay jitter Jp is less than J2 or not. When both the
25 packet loss rate Lp and the delay jitter Jp are less than
L2 and J2 respectively, it can be regarded that the
transmission path between the transmitting terminal device
10 and the packet analysis device 30 is vacant, so that the
QoS control unit 19 commands to raise the transmission rate
30 of the data packets to the data packet generation unit 13
at the step S4, and the processing for this time is
terminated.
More specifically, the QoS control unit 19 commands to
raise a sampling rate or increase the number of sample bits

35 in the case of the audio data. Also, the QoS control unit
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and J6 respectively, it can be regarded that the transm ssion path between
t he packet anal ysis device 30A and the packet analysis device 30B is
vacant, so that the QoS control unit 19 commands to raise the transmn ssion
rate 5 of the data packets to the data packet generation unit 13 at the
“step S24) and the processing for this tine is termnated. On the other
hand, when at |east one of the di Fference (Lpb-Lpa) of the packet | oss

_rates and the dbdhetence (1RELAsEPaheOhuhberdet ayrihés ef&r 1 gn MOt ikRss than
the respective one of L6 and J6, the processi n(lg%proceeds fromthe step S23

. p . :
to the stepPB2t2ished Shaled oS eSOt PlunPE 381eohmERdst e i th 4% t he
current transpRssi @t & afe tie that aapacket shéovideo dad e packet generation
unit 13, and the_processin }% for this iﬂE ig term']gated. By the above
processi ng, the YptiHalCdGt MGdor "ORE BFansAfEsPoh thtdad thg to the
congesti ®n Bisd eradfe tlle dodansie deilay pathersipat ¢imwst oldsd ntHan Lhe
conmmuni cati on syste simlarly as i.g the comunication systemof Fig. 1 20
o Fo 11 EiTRE et Wt s® 1aaifter BRovee TR et RO o
transm ssi othe atteerdestrichadhealseep, SEhewlpSe come r@dsS weorttrkdl carirti é9 out the
control of JfmAldord YhANGE BheCShiFBALNO- LGy S ONSM SN OB SLaLe (error

quality) of e radio anne based on a total he packet loss rates
at the resptatd \eagkali tehdiseldgtaapackar sgeger mel @ rwrl t didr &fde the t he

dat a pagkets- Whedk e #dr@angNisSeinR $taterhsnPOLG. and the total packet |oss
rate is high or lowering the error tol erance of the data packets when the

transni ssi on st de G CaRICS6SEMhBEL ot e PRIckRA! | GEEthd: ©F Sheow. More
speci fi cal | ¢paridne PIDrconitcolacubirii A8 €5t that &sndder Packata ooy rake of the
radi o channel between the ér ansmtti ng teljgm' nal, device 110" gnd the base
station 80 HAHIHiTRH Yo PAE JSckBFT¥e8sQUt ot s Ao LeAMER 35 anal ysi s
devi ce 30A)syttknestiiaratted st heapanketit| bssposatblof t3G:1intima ttadhe channel
bet wee he packet _analysi s .device B .the receivi term nal _device 50
accor dinlnég tuorl%fehceeSdglafr erl)é??}cezl %r > %pgggo?'??ﬁleég%sck% t:hoesgcp@'l rtaat é’ryf% elétg "t he
recei vi ng tagrdrinali sdeMisce P98sahdiet he patikettive gymngexttd dmple s the t he packet
anal ysis deyi{®30B. Then, a sum (Lr+Lpa-Lpb) of the packet |oss rates of

t hese radi o channels is set as the total packet loss rate at the radio
channel s, and tH& torcongratiAal of OPReD b2 ol Phcket €M s ifanged accor di ng
t ﬁ t gi st gtcai_ngmaﬂfﬁeinhls@da&er alfetﬁéoti'ﬂnéﬂﬂi §sm%y,paiﬁhkirﬁas‘ominbbgags)zéadu?:e

t he degradation .of the dat acket s etot packet |loss and it is also
possi bIZY t PIHTAE dMEnEA6HEPnAaS dta T o The Lredr HidiiePancat simil arly as
i n the conmumtedtiean isy shenROEP Frgpoit of rém gthel Ir adasioriinged ezimavel 15 Al so,
t he above i pti i |.rect e y..ca royidi ng the
rel ay devi gi:ei’gl(iegt r{%r}paez(ﬁgkﬁghaﬁgg%gq%%&%' ?’;(ﬁlea}{ he' chlea%fgtegt %#&% and the
traffic comoacdl tdepistd sedonsssepar aneh deviaag)d isutchanned dissdnpossedl e to

use a confijqurdle B AnRmiRLEBnapRERt Pke 2o MR A8 B pte L¥Achkons of these
devices are provided integrally in one or a plurality of devices. Al so, the

above dSscriudtEiesh 2ss cargeEted t¥eR hk? ektiiftaiy daddevkérkethéoess2eoént r ol
unit 19 anahyz@sliahe jstake ohatheréremsdd s Vorchatdr dpehveenonhhetate.
transmtti ng, %5 teeru 'tnalthde\éi £,a d értpec reecseiW ien[_q3 tJC rem'trllaln de\S/i ¢e _according
to the packét & §S§Yrare “ant®t he'de? &y r111%er "dedcr i"déd TAMCRESRITP report,
and controlratehetqualei tiressoi tt heg dat e pg Katverteal oo rter &hsmi tt ed accordi ng
to the analn)é%%gs%trg,t_e. However, it is also possible to analyze the state of
the 30 transm ssion path according to the other paraneters described in the
RTCP réfort sucHnNagonkEaftinbéh bic | einpHcedtionamysitkd @&l &)isor the RTP
packets, faeppexamehe, 2Rd conkEolidhes ol idd aheoft hhendataonRagkets to be
transmtted accordi n% to the anal yzed state.

is analyzed by using thé packet loss rate, the delay
jitter, etc., contained in the RTCP report from the packet
analysis device 30 where no radio channel with a poor

35 transmission state is involved between the packet analysis
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35 Al_so, the above description is directed to the -31 exenpl ary case of
controlling the transm ssion rate and the error tolerance of the data
packets, but it is also possible to analyze the congestion state of the

wi red channel portion according to the packet |oss rate at the 5 packet
“anal ysis device or the packet |oss rates at the packet analysis device and
the receiving termnal device, and control only the transm ssion rate
caccording t9.4Ng il J7LAEONGSHAY (ThR! EorfitnfPssel Pod)s accas dipg 10 the
present invention, the 10 congestion stdate of the transnmission path is
anal yzed actbris mpsoiltle ta araprsdiesd dhat acdpal heonsels bl Packealse OFT
packets) regglved, by, {6 dieldevicie thiat regkays 1hei Rppackels do om the
transmitting termnal device, and the transm ssion rate of the nedia
packet s (RIPHaeeEt shhe o aeerime ofndkict tEaREPLERECR r BHERHI B gt &Y i nal
device i5 contépdd o according to the congestion state analysis result, so
that it is possible to control the transm ssion rate of the megq]l% packet s
(RT packets) to besqr disniqardd Ay ofhdRer SREAT ¢ FPhYF 22FHi thal tifeA<Ce

accordi ng teorn o RQrciongestiprastrdted ofitt b tieanstissitre path that is

anal yzed accordi ng to the nedi ckets (RT packets), received the rel ay
devi ce. Fort‘EE’fﬁ%m]rsesdé)dh,Sté{}gen O%n%?‘ﬁe%Eggémilﬁ\gb?gi %%J%% KU sdi%n pat h

W th a poorpdd¢lants Mmssliyen sstdxve ceudlo asdatlb reade bv @ niestm st weksy itclee
transmjfi termnal devi a h i ¥ ' j .for
exanpl ei,éi P‘rg(l) saCpcoosrs(?]bqgeq'tooc%lc?n{&&grp ?ﬁéggﬁaﬁggﬁgsg?%;g%@%eetdgdf\ﬂatﬁﬁg’lr?edi a
packet s ( Rdgraicketd) aapbridysr iRACE yeaotdr drng thet hecakting comgadtli on state

of the tra%é%ﬁéé%,p%% 2N HRERRRY el b ol SthPSSAPLE A4 QY event the

| owering of e transm ssion rate nore than necessary. Al so, according to
t he presenttigiahitidon Het€odge®OPsnasflatBept 2He M3 BhHiI i pat h

bet ween t h%wm&? tHN G r@ritale rd@vbCRnandthd et F £E4 M NG fviiteRali s35
device is anal yze the transm ssign state of the nedia -32 packets (RT

packet s3° bedRERh &N Enatis OPg £EVnPREPY Bevi ce and t he recei vi ng
term nal devi ce The anansiddsiand phlte fualketneshd tpeckatansimlysion rate, the

error tolerance c.) faqr exanpl.e) of the.nedi ac (RT. packets) to be
5 transmtt edVlbdye ﬁ?e a%‘.‘rda(r)lcshr(ra’l trte{g%év%lélgmtﬁgwl %\gi%ee ]icsgggooztlrsolflole} eﬁc%%rdi ng
to the trangm ssironl pdtsmnedndesn dhespatketnahybysis ebititcead® ttive the

Lransm ssi g, &f alie AN Y SnPHbL rab®o! BRknhly | r APSSDIA O GARNLAL L he
qualities of the nmedia packets (RT packets) according to the state of 10
t he trdﬁgnyggiQQIqﬂﬁ|{eceiving terminal device 50. In general, the

transmission state is expected to be poorer in the radio
channel, so that it is expected that the transmission state
between the packet analysis device 30 and the receiving
terminal device 50 is largely influenced by the radio

25 channel between the base station 40 and the receiving
terminal device 50.

Consequently, when the packet loss rate at the
receiving terminal device 50 is Lr, the packet loss rate
due to the radio channel can be estimated as a difference

30 (Lr-Lp) between the packet loss rate Lr at the receiving
terminal device 50 and the packet loss rate Lp at the
packet analysis device 30, with a negligible error.

For this reason, in this communication system, this
difference (Lr-Lp) is set as the estimated packet loss rate

35 (Lr-Lp) at the radio channel, and the error tolerance of



For this reason, even in the case involving a transm ssion path with a poor
transm ssion state such as a radi o channel between the transmtting

term nal device and the receiving termnal device, it is possible to
control 15 the qualities of the nedia packets (RT packets) to be

‘transm tted appropriately according to the actual transm ssion state of the
transm ssion path. It is also to be noted that, besides those already

_rremr;t id_oned alﬁﬁ»éedarﬁanyzapdtéih@@iémd any \m][ei ahitaﬂﬁaeketrlgeﬁ@ragm

enbodi nents ma made, Wit hout departi om t he,noyel. and advant ageous
features of UPF% gSeéﬁn?h?%ee(ﬂt%%(f?‘pﬁ&go&g’l rlféllﬁ, eﬁ%ﬂmgﬁﬁﬂ POttt cHtidns and
vari ati ons aaeel nendeslpéoi bircd INgt uded thict kiaget WReseopre ofidbe é&pprended

clainms. 25 30 35 -33 ~' ~"HAT | S | hTED | A.communication quality
control meth8d® 8?38%?%?*?? iy &4 aeﬁsr“fl}g?i % %afed%gan%%?lée%ackets to be
transm t bedgbnemabiantumhenid { ifivy texampial, déei teahemassicei vi ng term nal

device, COMPLLILDAcINE o ePS, Afcu ANakid N9.18c600858ELP, Bhal % ladk

transm ssi according to a transnmission state of the nedia packets
recei ved byHECr éHagdeeviixeeipion dlagleing eftie . medeachat&ed saqaoof ¢ g tlve

transmttingntepgt pahcdevi£8ie @NG LONGLRQ! | FBY tASthRERS M $SEiL alie Of the
medi a packets to_be transmtted by the transmtting term nal device

accor di ng tB1€&hed cohR sty B mhsiionfaegreacyy ot nehanhrpbeHgratep. 15 2. A
comuni ¢at i pRcAYakéd Ya$ Ofid o stRided hackeant 66k! Fage qvéd bd £sh fhdredi a
packets to be transmtted froma transnmtting termnal device to a
Peceiving tORNPRLF Vi okt COMSHSAONG (Re BPEBESoPhe JoF (%) EHALHIGy a
congesti on shatkeofage teRNSIEIIY Gomeatihphetueen fdhe to atisengddlgr t er m nal
device and {he receiving term nal device; (b) analyzing a transm ssion
state of the°RBdia packets received by a relay device for relaying the

nmedi a packets 25Abee¢mwehl vehle .t mamdniretliiiy 0€r fii hat Wkt cdi fffer drite recei vi ng

term nalsdevk £gr Bt e SOOI BRoVRRAURhI RaesnOl thiey MRAI ket s to
be transmtted }foy the transmtting termnal device according to the
congestion beaf kg arfl yEd Tl & it dpe( By Al eheor tolerance can be

selected as the estimated packet loss rate becomes higher,
for example. Note that, in Fig. 6, it is assumed that the
error tolerance becomes higher in the order of the file A,

20 the file B and the file C. In this way, it is possible to
select the file with the appropriate error tolerance
according to the packet loss rate.

Alternatively, the FEC (Forward Error Correction)
packet specified by the RFC 2733 as a data packet as shown

25 1in Fig. 7, for example, can be transmitted at a prescribed
frequency, and the transmission frequency of the FEC packet
can be increased as the estimated packet loss rate becomes
higher. In this way, it is possible to transmit the data
packet with the appropriate error tolerance according to

30 the estimated packet loss rate.

As described, by estimating the packet loss rate of
the radio channel between the base station 40 and the
receiving terminal device 50, i.e., a channel that is
expected to have the poorest transmission state between the

35 transmission terminal device 10 and the receiving terminal
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30 transm ssion state analyzed by the step (b). 3. The comunication
quality control nethod of claim2, wherein the step (b) includes the steps
of : (bl) analyzing the transm ssion state of the nedia packets 35 received
by a relay device for relaying the nmedia packets -34 fromthe
“transmtting term nal device; and (b2) analyzing the transm ssion state of
t he nmedi a packets received by the receiving term nal device through the

rel ay devicgevaad 5ol hen$t@mnedhcnelresrt Re1kFanER1 68 Bie Sdat£ of the
“medi a packets between t term nal device and the yeceiving

he transm ttin
term nal deQ?%}éeﬁ%c%‘F%‘?‘rfng% e itg &ddmedegnPackes LASP yoRte by t He st ep
(bl') and thgots anben &1 i 1sdat®d analgyadd thynt be shepdéba)padleeﬂs dihe

comuni cat i uality control nethad.,of claim3 rther I’ISI t he
o PA e e O N AT g ATt T8 bl PSSRl 2 i, " e
step (bl} tovéhieedd adisen td it teamuirnablévadewl ce; and transmtting a report

of the transm ssi Ontlié aI;tlEﬁ kaq:alaxﬁze1 s@é Q%%EGB (bgg)wt 0, +h1?1 rapsm tting

term nal devi ce. Corfinr cati on gaal | eRftrol method of claim 2,
wher ei n t heds¢epi {4y zebmw,zeslet m@cﬂ(ﬁ&ﬁsmﬁsswﬂdsbat‘ehgfpaﬁeeirredl a packets

at_one transu st agh AR s Athl ot (HRE b 805EY 850Po SEAL Sl RARNEY, among a

transm ssion p e transmtiing term nal dévice and a relay
devi ce 25 fextratiamginie %ﬁedlbaltpa@kéh§wflrém Fhe. t 8 anSof texamp keor ditnal

devi ce agd ﬁstgmrﬂ&%m&w phetwagnat *e@a%@k@yc@l@w&f @ the rregei ving
term nal devi ce. The conmunij cati on gual |t%ﬁcontro met hod of claim?2, 30

wher ei n thec%li‘érpf)](]b‘)ngar?&eyzté?ftfﬁé’ l‘)lfaﬁEFn BarkAtF aF @8 bYeqd Y ridti a packet s
by anal yzi nga@tet easdeptiomfurd thaher of | ost packets, a packet |oss rate,

a delay) and a d@}a f|tt1£ c?. Jhi com*rugbﬁalb on quallt% %ﬁ:téfrfo met hod of
claim2, 35 wher e i ep COLreInt Pt s YaFT R et H® (HE 1fédi a - 35
packets i nctfadidey atidgastt aneoafreasti panef ssé ohr amdmei ssbman aarer @If
t0|eranf§ (%h fE%JE%%éifQ%%F%%% transmitting terminal device 10 and
the transmission rate of the packets with respect to the
receiving terminal device 50. Namely, the transmission rate
of the input packets with respect to the traffic control
unit 301 is set to coincide with the transmission rate of
20 the transmitting terminal device 10, and the transmission
rate of the output packets from the traffic control unit
301 is set to coincide with the transmission rate with
respect to the receiving terminal device 50 or the
transmission rate with respect to the base station 40.
25 Even in the case of providing the traffic control unit
301 that functions as a buffer as described above, the
packet analysis device 30 can carry out the analysis of the
congestion state of the transmission path from the
transmitting terminal device 10 to the packet analysis
30 device 30 similarly as described above, for the purpose of
transmitting the RTCP report to the transmitting terminal
device 10 similarly as described above. In addition, by
providing the traffic control unit 301, the transmission
rate of the data packets to be supplied to the base station

35 40 can be set to be a transmission rate according to the



8. A nethod for operating a packet analysis device, 5 conprising the steps
of : analyzing a transm ssion state of nedia packets received by a rel ay
device for relaying communi cati ons between a transmtting term nal device
for transmtting the nedia packets and a receiving term nal device for
‘receiving 10 the nedia packets fromthe transmtting term nal device; and
transmtting a report of the transm ssion state anal yzed by the anal yzi ng

_step, to thgf(gﬁémgg 5hn9a%@rmm£rdcﬁlvalqecvaocfhtﬁ%n%ahé SHQJéh&%eS sQf the

medi a 15 packets to be transmtted according to the repor hod f or
operating athahnshetephges iR nkn H@/lr@éllOc@ﬂiiﬁlﬂmllngaﬂhéesﬁépsf©$Sed

transmtting nmedyasppgkeiveiyomd *'sendwﬁﬁrl%mFtl?‘ ng 20,t-epRhfpt e deyi Cfyg
acquiring a relayed packet anal ysis report of a transm ssion state of the

medi a packeBsSPcReP TR By LR RRABAU S IHAC FORAYPAgIeHECHetd af Packet s

fromthestrapstréli nggt e el Oey iawednd ther @e@hyedepaskebo anrd yei &
report of a 25 transmssjon state of the media packets received by a

recei vi ng tRAFFRhI 2R EES et orft% ol 1ing qualities of the media packets
to be transmttethby theftiansomttdingiestiep aocandbnguhetidﬁneS r&4 ayed packet

anal ysis r I an the received acket 30 ana Sy Leport ac u1 red by the
acquiring ?F%é © IA %%m]fﬂ%a% i (flﬁ)gl trﬁlggn%é?ol ygf%ﬂﬂ”o? tYhtrolli ng
a transm ssrane rcaf etiné maspaﬁkat Shieo tivensmansimgt edrhinml ad¢viarsm tt| ng
term naj,deyc &%@erﬁfﬂé’d}{@s t] Pt o%5tﬂ8"b8§ke%§’”@{’cﬁ'f‘9s sHo tﬂ]

analysis unrt tor analyzing a congestl on stat ransmi ssion pa
accor di ng tehe reembm s rwingle dsivicike SAedpamphakey sas etled vierhifica rel ay

device for gghaydniine 50 & RAGKRIES abbe@ the transmtting term nal
device; and 5 a control unit for controlling the transm ssion rate of the

nedi a packets totbethrarfitt etdleofrtaﬁémtilséhgh Fetaget efim it talevi ce
according t;mélb@wofngqﬂj&n td alre pa’kyzednBYythe asl ¥6i$o Uk tsetl@oll. A

t trol f t | it f di
packers To Be TR LT T A THASAN: FARG TLF M PAFPaEli (o ¢0 a
receiving trearcrmna]lnwletmmna:lomlsclengn arcohgestansmbé¢aten aredeysdichuni t for
anal yzing. 3 i CanestLan il & Qfci8al B0SThashepat bR e d e,

transnmtting termnnal device and the recéivi ng erm na
transmni ssi o sHeqter ale yidies RIGR rleporiandeyer hged abeansnfesitdre stadtee of t he

nedi a packglsefscei Mot - it ed at this transmission rate, and
20 supplies the RTCP report to the transmitting terminal

device 10.

By providing the traffic control device 60 between the
relay device 20 and the packet analysis device 30 as
described above, it is possible to carry out the analysis

25 of the congestion state of the transmission path that
accounts for the conversion of the transmission rates.

Note that the packet analysis device 30 may not be
provided with a function for carrying out the relay of the
data packets as described above, and it is possible to use

30 a configuration in which the packet transmission unit 34,
the communication interface 35 and the packet reception
unit 38 are omitted, for example.

In the case of using such a configuration for the
packet analysis device 30, there is a need to provide a

35 relay device 70 for supplying the data packets from the
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20 device for relaying the nedia packets between the transmtting term nal
device and the receiving term nal device; and a control unit for
controlling the qualities of the media packets to be transmtted by the
transmtting 25 term nal device according to the congestion State anal yzed
by the congestion state analysis unit and the transm ssion state anal yzed
by the transm ssion state analysis unit. 12. The communi cation quality
control SySt@mgﬁlﬁtﬁm ﬂéamﬁ&wtﬁrxﬂicré tilve tor 8B%A1 $EbOPaSéas€a e Y S unit
i ncl udes: et ana Sis unit f@r anal \62| ng. thle transm ssi on
state of th"erl %% b 218 I\F’edlelﬁcﬁ Pl afSd8UPER 1BrF 181 b 'ngts‘trhe

medi a packeésa;ﬁgspénthe transm tting term naI devi ce and 35 a received
packet anal ysis n|t for Ié]ym ng t he d 6? mssjon state of the
medi a packets ret@VER byt en 4ekEd \W‘ﬁ&ytséism ﬁé{tcae cEt Hbtudii $he rel ay
devi ce; &andcdmeaTomtiolraml iz ek hiymathes rtehetvnagsmsmimmlstﬂa\tec@f the medi a
packet s PELYESI L NILANSIE tdng. denpindl Aevhisipoand bhactecel,

ternminal deVice accordin St {ransissi on € ana zed e reI ayed
packet anal yrsarssrmmttllamdtltdwéﬂtCrPan‘§m0§§| cEnrstthBeraﬂeiye@dpmkﬂfe recel ved
packet. anal sl e UK tr i dch aH)& SOMTHRI €L £B1GYBLLY Yo LOM ! Olo,SYSt em of
claim 12, further conprising: a relayed packet analysis report transm ssion
unit for treXxaMRtaing a report of the transm ssion state anal yzed by the

rel ayed; packet aat@éa/maqéw&mmumtclaelbﬁl aysdemi §BowR fmerild. COMUdLly unit in
the transmtting term nal, devic tSﬁ a recej ved packet report transm ssion
e

unit for tr&REiEYEagen fAdpatic rafddAsipeepen efhies I¥%d by the
recei ved paededieired Yisdgninit dlemtzleesoeeeﬂui ngutemi mcwadem e d.01uhe
control uni | n, t he trartstm tri ﬁ]% Bi g tCOITlTUI’lI cation
quality cort®ol %R Em dit di%ai® flp"\ﬁﬁé ?h%set?a%%‘hﬁ“s%trc?n Yar'd

anal ysi s umttlcanaﬂn/aeadnh:e dhraams:m sgiiemnssbat @ vfansei veiha tpackietsd at one
transm $si op, 25, Eie'a]bl"b faryavhi ch the transmission state is poorer among a

t ransm sSi on pat etween the transmitti ng term nal device and a rel ay

devi ce for rel ayimgthife ansdi.-a thaclksessnisiinget eyt tdd i e drifi hals devi ce

and a transglssdLmeRatin tt%tVt%%nph@ﬁe"t%%n%i’é§§oﬁ%f@eﬂfea(}ﬁi \'Hh'ég term nal
device. 30 15. The conmuni cati on gua |t control systemof claim11,

wher ei n t he®&5KHs i &G Rdr O A0d takl 8 § n??saﬁ%lll?z‘e% YHe th¥%ansni ssi on
rates of t heiwedia paskaihs ltyaa@allyzuﬂg gbtrheast onei®@f 1@ rmwdeeribel | ost

packets aaﬂ)acke,t aIsoswselrlataes R uncgelogyfogngalargﬁlléay fitter. -38
communications with a base station 80 through the radio
channel instead of the communication interface 15. Also, a
receiving terminal device 150 has the packet reception unit
52 to the packet transmission unit 57 similarly as the

25 receiving terminal device 50 described above, as well as a
function for carrying out communications with a relay
device 90 through the wired channel instead of the
communication interface 51.

Even in the case of using such a configuration, the

30 packet analysis device 30 and the receiving terminal device
150 transmit the RTCP reports to the transmitting terminal
device 110 according to the transmission states of the
received RTP packets similarly as described above, and the
RTCP report from the packet analysis device 30 is stored

35 1into the region 18b while the RTCP report from the
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16. The communi cation quality control systemof claim 11) wherein the
control unit controls the qualities of the nedia packets including at |east
one of a transmission rate 5 and an error tol erance of the nedia packets.
17. A packet analysis device, conprising: an analysis unit for analyzing a
-transm ssion state of nedia packets received by a relay device for rel aying
10 communi cations between a transnitting termnal device for transmtting

the media pagket 5, apd, a.pecel TEQls 93:69 ol SRE1 ¥Lpgod he redi 2

~ packets from nsmtting (Itlerm hal® devi ce; and'are ansm ssi on
unit for traddamtting a report 15 of the transm ssion state anal yzed by the

anal ysis unit) tﬁ%% h(s?ér%gﬁ{r}(gf g 4 8 erggacl % 8Vlg c%hg\/n cgngﬁpggﬂlﬂgoqual ities

of the nmedi a pac transmtte accor e report 18. A
transmttingtaeeni earodeviakl txtoripr |t§16ng“adaon@BﬁQHBACR@F“’W%nEM ssion unit

for trangm {{jngn el fg PREKRLS:1 ak AR MSicS a'h%pQﬁE Beaui statpmw t for
acquiring a rel a éed packet anal ysis report of a transm ssion state of 25

the medi a paekefdingck? vieke jr rréwwéflo%tpﬁr ppgkali #2thel fredi a packet s

fromthe tragentétsngchief niHNadcsld ae tard raghieaci¥Bd PREKESS add tied 1S
report of a transm ssion state of t&yﬁe medi a _packets received ‘it’)%"sa receiving

termnal deVitk: TAnyt SR &8 Tt s CORGESEIRLr SERERECHUERT tYEE D t he
nmedi a packetisaitioe bebé tvedsin ﬁﬁ@dadzskdthanm&dlsaspaekebetsan&m ssh®n unit

ding to the relayed packe t d pack t
onalysi W0, b Pubie e B e Al Jaios AL 8RR ng bt b6 [SFE, mrep REE S

. Aa, . AYN. ANFA@l Phe(r e d (¥ Ih A V(e iAG], dawlizeAEB0Athat ANs . AFONEI AR | ASa A;

A A AY

(VR A AP RN R BB IR FaRER AR AT (AR evi 69
) OF&ME. ' ++,devipk 3R Whes] clag cﬁ]@&]dcapcép@ar@a]l@a] t&f]ca]lcaﬁ]@hl]@airba] calca] ca
] ca] ca] ca] calétad&ﬁtﬂ&rfa]&f%'mah%a%aﬁ be<ghealeah el s R4 4 2D arMBTBBI | PPP

P#X+X __bbg"gnn(vOvy}}+}xsnid_Z]c] ca]calca] ca]ca]ca ca] cal ca] ca] ca] ca] ca] ca]
ca] ca] cH} catlta] ¢ata] A ] dhrcdpda] Barkafealea] e & e e it} xsnid_z
] C] Ca] Ca] Caﬂw]&@ﬂac%a:ca«]@ta]g?@ie&%]ﬁ@hcah@a] ¢8] aatend £ed ced caleal cal caj caj ca]
cajca]calca calca

Fo®| wr rrhc"Y’% %‘Zlﬂ ]]a’]sc]]a It & & a?]n%’:]tiég] E8PESFPLAPRAFERY ¢ a] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca]lc@ cdl]z ajoad<c & pajoctak#ngWRone@®lre for the control

xont o_21 11680 60) el el ealoalonl 53 saeaheal palkel s ahesy oal oo cal ol

a) ca] ca] ca] ca] al ca ca] ca
} xsni d_2q ] |eaed] o eladre due]eon] (',i‘al]l@a})éfa]?éa]iéayca]i cedleh]uH] ca] ca] cal ca] ¢
a] ca] ca] ca] g@d @l Rl Gt ARl GRACR11 of Fig. 12 whenever the data

packet generation unit 13 generates one unit of the data
packets, for example.
Here, the packet loss rate and the delay jitter at the
25 packet analysis device 30 are denoted as Lp and Jp,
respectively, the packet loss rate and the delay jitter at
the receiving terminal device 150 are denoted as Lr and Jr,
respectively, the packet loss rate parameters are denoted
as L3 and L4, while the delay jitter parameters are denoted
30 as J3 and J4. The values of these parameters can be set as
L3 = 5 %, L4 =1 %, J3 = 50 ms and J4 = 10 ms, for example.
First, at the step S11, the QoS control unit 19
obtains a difference (Lr-Lp) between the packet loss rate
Lr of the receiving terminal device 150 and the packet loss

35 rate Lp of the packet analysis device 30, and a difference
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state of the wired channel between the packet analysis
5 device 30 and the receiving terminal device 150.
Then, the QoS control unit 19 judges whether the
difference (Lr-Lp) of the packet loss rates is greater than
L3 or not and whether the difference (Jr-Jp) of the delay
jitters is greater than J3 or not. When either the
10 difference (Lr-Lp) of the packet loss rates or the
difference (Jr-Jp) of the delay jitters is greater than the
respective one of 1.3 and J3, it can be regarded that the
transmission path (wired channel) between the packet
analysis device 30 and the receiving terminal device 150 is
15 congested, so that the QoS control unit 19 commands the
lowering of the transmission rate of the data packets to
the data packet generation unit 13 at the step S12, and the
processing for this time is terminated.
On the other hand, when both the difference (Lr-Lp) of
20 the packet loss rates and the difference (Jr-Jp) of the
delay jitters are not greater than L3 and J3 respectively,
the processing proceeds from the step S11 to the step S13,
where the QoS control unit 19 judges whelher the difference
(Lr-Lp) of the packet loss rates is less than L4 or not and
25 whether the difference (Jr-Jp) of the delay jitters is less
than J4 or not. When both the difference (Lr-Lp) of the
packet loss rates and the difference (Jr-Jp) of the delay
jitters are less than L4 and J4 respectively, it can be
regarded that the transmission path between the packet
30 analysis device 30 and the receiving terminal device 150
is vacant, so that the QoS control unit 19 commands to
raise the transmission rate of the data packets to the data
packet generation unit 13 at the step S14, and the
processing for this time is terminated.

35 On the other hand, when at least one of the difference
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{Lr-Lp) of the packet loss rates and the difference (Jr-Jp)
of the delay jitters is not less than the respective one of
L4 and J4, the processing proceeds from the step S13 to the
step S15, where the QoS control unit 19 commands to
5 maintain the current transmission rate of the data packets
to the data packet generation unit 13, and the processing
for this time is terminated.
By the above processing, the optimal control of the
transmission rate according to the congestion state of the
10 transmission path is carried out in this communication
system, similarly as in the communication system of Fig. 1
described above.
Also, in addition to the control of the transmission
rate described above, the QoS control unit 19 carries out
15 the control of the error tolerance by estimating the
transmission state (error quality) of the radio channel
between the transmitting terminal device 110 and the base
station 80 according to the packet loss rate Lp at the
packet analysis unit 30, and raising the error tolerance of
20 the data packets when the transmission state 1is poor and
the packet loss rate Lp is high or lowering the error
tolerance of the data packets when the transmission state
is good and the packet loss rate Lp is low.
In this way, it is possible to reduce the degradation
25 of the data packets due to the packet loss and it is also
possible to minimize the overhead due to the error
tolerance, similarly as in the communication system of Fig.
1 described above.
In the above description, the exemplary case of
30 providing only one packet analysis device 30 has been
described, but as shown in Fig. 13, it is also possible to
provide a plurality of packet analysis devices 30A and 30B
in the case where the transmission path involves a
plurality of radio channels.

35 In the case of such a configuration, as shown in Fig.
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1!t|"10%§:(3f éhe packet analysis devices is not limited to two as
shown in Fig. 14, and can be any desired number as long as
the corresponding number of regions are provided in the
report storing unit 18'.
The report classifying unit 17 judges the source of
10 the RTCP report according to the IP address or the port
number of the source described in the IP packet that
contained the RTCP report, or the SSRC identifier described
in the RTP header of the RTCP report, etc., similarly as
described above, and stores it into the corresponding
15 region 18a, 18b, or 18c.

In the communication system in such a configuration,
each one of the packet analysis devices 30A and 30B and the
receiving terminal device 50 transmits the RTCP report to
the transmitting terminal device 110', and the transmitting

20 terminal device 110' controls the transmission rate and the
error tolerance of the data packets according to each RTCP
report.

Fig. 15 shows a processing procedure [for the control
of the transmission rate of the data packets in this

25 communication system. This processing is carried out
starting from the step S21 of Fig. 15 whenever the data
packet generation unit 13 generates one unit of the data
packets, for example.

llere, the packet loss rate and the delay jitter at the

30 packet analysis device 30A are denoted as Lpa and Jpa,
respectively, the packet loss rate and the delay jitter at
the packet analysis device 30B are denoted as Lpb and Jpb,
respectively, the packet loss rate and the delay jitter at
the receiving terminal device 150 are denoted as Lr and Jr,

35 respectively, the packet loss rate parameters are denoted
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obtains a difference (Lpb-Lpa) between the packet loss rate
Lpb of the packet analysis device 30B and the packet loss
rate Lpa of the packet analysis device 30A, and a
difference (Jpb-Jpa) between the delay jitter .Jpb of the
packet analysis device 30B and the delay jitter Jpa of the
packet analysis device 30A, in order to analyze the
congestion state of the wired channel between the packet
analysis device 30A and the packet analysis device 30B.

Then, the QoS control unit 19 judges whether the
difference (Lpb-Lpa) of the packet loss rates is greater
than L5 or not and whether the difference (Jpb-Jpa) of the
delay jitters is greater than J5 or not. When either the
difference (Lpb-Lpa) of the packet loss rates or the
difference (Jpb-Jpa) of the delay jitters is greater than
the respective one of L5 and J5, it can be regarded that
the transmission path (wired channel) between the packet
analysis device 30A and the packet analysis device 30B is
congested, so that the QoS control unit 19 commands the
lowering of the transmission rate of the data packets to
the data packet generation unit 13 at the step S22, and the
processing for this time is terminated.

On the other hand, when both the difference (Lpb-Lpa)
of the packet loss rates and the difference (Jpb-Jpa) of
the delay jitters are not greater than L5 and J5
respectively, the processing proceeds from the step S21 to
the step S23, where the QoS control unit 19 judges whether
the difference (Lpb-Lpa) of the packet loss rates is less
than L6 or not and whether the difference (Jpb-Jpa) of the
delay jitters is less than J6 or not. When both the
difference (Lpb-Lpa) of the packet loss rates and the
difference (Jpb-Jpa) of the delay jitters are less than L6
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QoS control unit 19 commands to raise the transmission rate

5 of the data packets to the data packet generation unit 13

at the step S24, and the processing for this time 1is

terminated.

On the other hand, when at least one of the difference
(Lpb-Lpa) of the packet loss rates and the difference (Jpb-

10 Jpa) of the delay jitters is not less than the respective
one of L6 and J8, the processing proceeds from the step S23
to the step S25, where the QoS control unit 19 commands to
maintain the current transmission rate of the data packets
to the data packet generation unit 13, and the processing

15 for this time is terminated.

By the above processing, the optimal control of the
transmission rate according to the congestion state of the
transmission path is carried out in this communication
system, similarly as in the communication system of Fig. 1

20 or Fig. 11 described above.

Also, in addition to the control of the transmission
rate described above, the QoS control unit 19 carries out
the control of the error tolerance by estimating the
transmission state (error quality) of the radio channels

25 based on a total of the packet loss rates at the respective
radio channels, and raising the error tolerance of the data
packets when the transmission state is poor and the total
packet loss rate is high or lowering the error tolerance of
the data packets when the transmission state is good and

30 the total packet loss rate is low.

More specifically, the QoS control unit 19 estimates
the packet loss rate of the radio channel between the
transmitting terminal device 110' and the base station 80
according to the packet 1loss rate Lpa at the packet

35 analysis device 30A, and estimates the packet loss rate of
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1s w is possli to reduce the

egradation
of the data packets due to the packet loss and it is also
possible to minimize the overhead due to the error
tolerance, similarly as in the communication system of Fig.
1 or Fig. 11 described above.

15 Also, the above description is directed to the
exemplary case of providing the relay device 20, the packet
analysis device 30, the base station 40 and the traffic
control device 60 as separate devices, but it is also
possible to use a configuration in which a part or a whole

20 of the functions of these devices are provided integrally
in one or a plurality of devices.

Also, the above description is directed to the
exemplary case where the QoS control unit 19 analyzes the
state of the transmission path between the transmitting

25 terminal device and the receiving terminal device according
to the packet loss rate and the delay jitter described in
the RTCP report, and controls the qualities of the data
packets to be transmitted according to the analyzed state.
However, it is also possible to analyze the state of the

30 transmission path according to the other parameters
described in the RTCP report such as the number of lost
packets and the delay for the RTP packets, for example, and
control the qualities of the data packets to be transmitted
according to the analyzed state.

35 Also, the above description is directed to the
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channel portion according to the packet loss rate at the
5 packet analysis device or the packet loss rates at the
packet analysis device and the receiving terminal device,
and control only the transmission rate according to the
analyzed congestion state.
As described, according to the present invention, the
10 congestion state of the transmission path is analyzed
according to the transmission state of the media packets
(RT packets) received by the relay device that relays the
RT packets from the transmitting terminal device, and the
transmission rate of the media packets (RT packets) to be
15 transmitted by the transmitting terminal device is
controlled according to the congestion state analysis
result, so that it is possible to control the transmission
rate of the media packets (RT packets) to be transmitted by
the transmitting terminal device according to the
20 congestion state of the transmission path that is analyzed
according to the media packets (RT packets) received by the
relay device.
For this reason, even in the casc involving a
transmission path with a poor transmission state such as a
25 radio channel between the transmitting terminal device and
the receiving terminal device, for example, it is possible
to control the transmission rate of the media packets (RT
packets) appropriately according to the actual congestion
state of the transmission path, and thereby it is possible
30 to prevent the lowering of the transmission rate more than
necessary.
Also, according to the present invention, the
congestion state of the transmission path between the
transmitting terminal device and the receiving terminal

35 device is analyzed, the transmission state of the media
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*'VMB70! 10b FHskets (RT packets) between the transmitting tferminal
device and the receiving terminal device is analyzed, and
the qualities (the transmission rate, the error tolerance,
etc., for example) of the media packets (RT packets) to be
5 transmitted by the transmitting terminal device is
controlled according to the transmission path congestion
state analysis result and the transmission state analysis
result, so that it is possible to control the qualities of
the media packets (RT packets) according to the state of
10 the transmission path.
For this reason, even in the case involving a
transmission path with a poor transmission state such as a
radio channel between the transmitting terminal device and
the receiving terminal device, it 1s possible to control
15 the qualities of the media packets (RT packets) to be
transmitted appropriately according to the actual
transmission state of the transmission path.
It is also to be noted that, besides those already
mentioned above, many modifications and variations of the
20 above embodiments may be made without departing from the
novel and advantageous features of the present invention.
Accordingly, all such modifications and variations are
intended to be included within the scope of the appended
claims.
25

30
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a transmission rate of media packets to be transmltted from

1!
5 a transmitting terminal device to a receiving terminal
device, comprising the steps of:
analyzing a congestion state of a transmission path
according to a transmission state of the media packets
received by a relay device for relaying the media packets
10 from the transmitting terminal device; and
controlling the transmission rate of the media packets
to be transmitted by the transmitting terminal device

according to the congestion state analyzed by the analyzing

step.

15
2. A communication quality control method for controlling
gualities of media packets to be transmitted from a
transmitting terminal device to a receiving terminal
device, comprising the steps of:

20 (a) analyzing a congestion state of a transmission path

between the transmitting terminal device and the receiving
terminal device;
(b) analyzing a transmission state of the media packets
received by a relay device for relaying the media packets
25 between the transmitting terminal device and the receiving
terminal device; and
(c) controlling the qualities of the media packets to be
transmitted by the transmitting terminal device according
to the congestion state analyzed by the step (a) and the
30 transmission state analyzed by the step (b).

3. The communication quality control method of claim 2,
wherein the step (b) includes the steps of:
(bl) analyzing the transmission state of the media packets

35 received by a relay device for relaying the media packets
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received by the receiving terminal device through the relay
device; and
5 the step (c¢) estimates the transmission state of the
media packets between the transmitting terminal device and
the receiving terminal device according to the transmission
state analyzed by the step (bl) and the transmission state
analyzed by the step (b2).
10
4. The communication quality control method of claim 3,
further comprising the steps of:
transmitting a report of the transmission state
analyzed by the step (bl) to the transmitting terminal
15 device; and
transmitting a report of the transmission state
analyzed by the step (b2) to the transmitting terminal

device.

20 5. The communication quality control method of claim 2,
wherein the step (b) analyzes the transmission state of the
media packets at one transmission path for which the
transmission state is poorer among a transmission path
between the transmitting terminal device and a relay device

25 for relaying the media packets from the transmitting
terminal device and a transmission path between the relay

device and the receiving terminal device.

6. The communication quality control method of claim 2,
30 wherein the step (b) analyzes the transmission rates of the
media packets by analyzing at least one of a number of lost

packets, a packet loss rate, a delay, and a delay jitter.

7. The communication quality control method of claim 2,

35 wherein the step (c¢) controls the qualities of the media

-35-



S}h<-\: 00 ! S"10%& () - y10%& ()- 10%& ()-!#Y "10%& ()-Y "10%& ()-!,

"109&' () - SK{WX6~\:00 3Z2"109%& ()-!, 3Z"10%& ()-"10% & ()-y! D" OV'"&T()-y!‘

"109& ()-y! N'10%&' ()-yW]~_ {Y:00 S
10%m& ()-1[qgl &LOY%& ()-M sl &L0%& ()-M | &L0% ()-M 10 10 10; 109%& () - nRq
“WU3{ Y: O Nf/ nf 10%mm& ()--! @yl ""109& ()- ' @!""109%& () -

| 10%mme; () - ! L' 10%emp& ()-s! 1L 109 () -snstuv({Y70!!" 109@X@X& () -

L TVPAONGER ()@ 10m 19m 10m 1998 () LNSOOM 10988 () @i race and
F109& () -! G102 1) -d1'el@%R'e( of tHelOe®@ib) papkXO§Y70! I fL3"109%& ()-!;
fL3"109%& ()-y9"10%& ()- ! @9"109%XX& ()- !'Dy9"10%J& () -
8. A method for operating a packet analysis device,
5 comprising the steps of:
analyzing a transmission state of media packets
received by a relay device for relaying communications
between a transmitting terminal device for transmitting the
media packets and a receiving terminal device for receiving
10 the media packets from the transmitting terminal device;
and
transmitting a report of the transmission state
analyzed by the analyzing step, to the transmitting
terminal device which controls qualities of the media

15 packets to be transmitted according to the report.

9. A method for operating a transmitting terminal device,
comprising the steps of:
transmitting media packets from the transmitting
20 terminal device;
acquiring a relayed packet analysis report of a
transmission state of the media packets received by a relay
device for relaying the media packets from the transmitting
terminal device, and a received packet analysis report of a
25 transmission state of the media packets received by a
receiving terminal device; and
controlling qualities of the media packets to be
transmitted by the transmitting step according to the
relayed packet analysis report and the received packet

30 analysis report acquired by the acquiring step.

10. A communication quality control system [or controlling
a transmission rate of media packets to be transmitted from
a transmitting terminal device to a receiving terminal

35 device, comprising:
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_yZ}rg\:O!!!L!lO%g?@ééegsis unit for analyzing a congestion state of a
transmission path according to a transmission state of the
media packets received by a relay device for relaying the
media packets from the transmitting terminal device; and

5 a control unit for controlling the transmission rate
of the media packets to be transmitted by the transmitting
terminal device according to the congestion state analyzed

by the analysis unit.

10 11. A communication quality control system for controlling
qualities of media packets to be transmitted from a
transmitting terminal device to a receiving terminal
device, comprising:

a congestion state analysis unit for analyzing a

15 congestion state of a transmission path between the
transmitting terminal device and the receiving terminal
device;

a transmission state analysis unit for analyzing a
transmission state of the media packets received by a relay

20 device for relaying the media packets between the
transmitting terminal device and the receiving terminal
device; and

a control unit for controlling the qualities of the
media packets to be transmitted by the transmitting

25 terminal device according to the congestion state analyzed
by the congestion state analysis unit and the transmission

state analyzed by the transmission state analysis unit.

12. The communication quality control system of claim 11,
30 wherein the transmission state analysis unit includes:

a relayed packet analysis unit for analyzing the
transmission state of the media packets received by a relay
device for relaying the media packets from the transmitting
terminal device; and

35 a receilved packet analysis unit for analyzing the
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transmission state analyzed by the relayed packet analysis

unit and the transmission state analyzed by the received

packet analysis unit.

10 13. The communication quality control system of claim 12,
further comprising:

a relayed packet analysis report transmission unit for
transmitting a report of the transmission state analyzed by
the relayed packet analysis unit in the relay device to the

15 control unit in the transmitting terminal device: and

a received packet report transmission unit for
transmitting a report of the transmission state analyzed by
the received packet analysis unit in the receiving terminal
device to the control unit in the transmitting terminal

20 device.

14. The communication quality control system of c¢laim 11,
wherein the transmission state analysis unit analyzes the
transmission state of the media packets at one transmission
25 path for which the transmission state is poorer among a
transmission path between the transmitting terminal device
and a relay device for relaying the media packets from the
transmitting terminal device and a transmission path
between the relay device and the receiving terminal device.
30
15. The communication quality control system of claim 11,
wherein the transmission state analysis unit analyzes the
transmission rates of the media packets by analyzing at
least one of a number of lost packets, a packet loss rate,

35 a delay, and a delay jitter.
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16. The communication quality control system of claim 11,
wherein the control unit controls the qualities of the
media packets including at least one of a transmission rate

and an error tolerance of the media packets.

17. A packet analysis device, comprising:

an analysis unit for analyzing a transmission state ofl
media packets received by a relay device for relaying
communications between a transmitting terminal device for
transmitting the media packets and a receiving terminal
device for receiving the media packets from the
transmitting terminal device: and

a report transmission unit for transmitting a report
of the transmission state analyzed by the analysis unit, to
the transmitting terminal device which controls qualities
of the media packets to be transmitted according to the

report.

18. A transmitting terminal device, comprising:

a media packet transmission unit for transmitting
media packets;

an analysis report acquisition unit for acquiring a
relayed packet analysis report of a transmission state of
the media packets received by a relay device for relaying
the media packets from the transmitting terminal device,
and a recelived packet analysis report of a transmission
state of the media packets received by a receiving terminal
device; and

a control unit for controlling qualities of the media
packets to be transmitted by the media packet transmission
unit according to the relayed packet analysis report and
the received packet analysis report acquired by the

analysis report acquisition unit.
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