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A DESCRIPTION OF THE RELATED ART

15 In the case of providing a service such as the go
called Internet telephone, video conference or music/video
distribution through a ﬁetwork (IP network) using the IP
(Internet Protocol) such as-the Internet, the real time
Lransmission of packets is demanded.

20 In view of such demands, RFC (Request For Comments)
1889 of the IETF (Internet Engineering Task Force)
specifies the RTP (Real-time Transport Protocol} for
Lransporting packets in real time on the IP network. In
this RTP, a protocol using a sequence nﬁmber. a4 timestamp,

25 etc., is specified

R
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 (Quélity of Service). However,

30 the IP nctwork 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 specifiecs the RTCP (RTP Control

35 Protocol) for controlling and monitoring the RTP sessions




21 March 2005 so as to control the transm ssion rate, the packet del ay,
t he packet |oss, etc., in accordance wth the congestion state of the

network, etc. In this RTL'P, as shown in Pig. 16, a feedb of
i nformation such as the nunber of |ost packets, the packe?%YI%rggszrogPe, t he
delay jitter, etc., regarding the received RTP packets is provided froma
receiving termnal device 220 to a transmtting termnal device 200 as an

RTCP  reports© sl @ot cansnolting € edmdmads idaYirag 209 copRLELENGS; 10 the
congestion state af th oDgt V\Q{(L( fromthe informati on contar ne I’ the RTCP
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cont ai ned iEJ Lhe. 1§OF{TCP reep%f?”from't %gkr'éclé?é/ipﬁ%lrf%r ‘hdl®Fevicde, and
determines the PrEREh s55 diF Tatde dadeomdpngeeoivhis toongest ideyiskat e. Now,
i _n the caséZPnveol ¥i tgrresriiranisig S%iran npat BeWt th B0 PROT ] FARSM Ssion state

such as a ragdig,-ghapnel tween.the 25 transmtting termnal device and
the receivi hgbtrefm?‘fr}g% % ea\%séné‘ﬁqtlﬁg GEFBY B THel el 2P jqampeehgudst o t he

packet 1PosEPantrnsrs paiketiate pifansei sstwork netdmtedd nk reamaheo,caused by
an error oncémesif@NSif S3iORppat h Vv in the abgve descri bed RTCP,
only the 30,receiving te_rnqi nal .dg\eil;'g‘g?t_%%%s%lirsle[%é’”ﬁéPcPé‘bBPﬂ, %8nd no
consi deration i i lof Fagst pri hei bikofatdie dealgayo tthes delay jitter
or the |ikec@dueedtao drhesttartansmi ssion state of the transm ssion path. For

this reason, whe tt!?]% q:%l ay *t:he del a%/ jitter or the like due i:o tyre
packet | oss and the re “3EUPFSASAPRSFORLEGL mediposls 18y sehesedahsni ssion

st at e O#Strﬁgpanese Patent Application Laid Open Nos. 2000-183958
(2000), 11-284659 (1999), and 11-341064 (1999), for
example, the transmitting terﬁinal device comprehends the
congestion state of the network by using the packet lossg
information, the delay information, ete. contained in the

20 RTCP report from the receiving terminal device, and
determines the transmission rate according to this
tongestion state.

_ Now, in the case invelving a transmission path with a
poor itransmission 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 1link can be
caused by an error on the transmission path,

Bowever, 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
delgy Jitter or the like due to the transmission state of
the transmission path. For this reason, when the delay, the
delay jitter or the iike due to the packet loss and the re-

35 transmission is caused by the transmission state of the
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BRIEI® SUMMARY OF THE INVENTION
10
It is therefore an object of the Present invention to
provide a communication quality control scheme capable of
appropriateiy controlling gqualities of packets to be
transmitted even in the case involving a transmission path

15 with a poor transmission state between the transmitting
terminal device and the receiving terminal device.

According to one aspect of the present invention there
is provided gz communication quality control method for
controlling a transmission rate of real time packets to be

20  transmitted from a transmitting terminal.device to a
receiving terminal device, Comprising the steps of:
analyzing a congestion state of a transmission path
according to g transmission state of the real time packets
received by a relay device for relaying the real time

25 packets from the transmitting terminal device: and
controlling the transmission rate of the real time backets
to be transmitted by the transmitting terminal device
according to the congestion_state analyzed by the analyzing
step, '

30 According to another aspect of the present Invention
there ig provided g communication quality control method
for controlling quaijties of real time packets to be
transmitted from a transmitting terminal device to g
receiving terminal device, comprising the steps of: (a)

35 analyzing a congestion state of a transmission path betweepn
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15 device for transmitting the real time packets and a
receiving terminal device for receiving the real time
packeis from the transmittihg terminal device; and
transmitting a report of the transmission state analyzed by
the analyzing step, to the transmitting terminal device

20 which controls qualities of the real time packets to be
Lransmitted according to the report.

According to another aspect of the bresent invention
there ig provided a method for operating a transmitting
tefminal 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 report of a transmission state ol the real time
packets received by a receiving terminal device: and
controlling qualities of 1lhe real time Packets to be
transmitted by the transmitting sStep according to the

relayved packet analysis report and the received packet

o]
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analysis report acguired by the acquiring step.



20 which controls qualities of the real tinme packets to be t:ransniitted
according to the report. According to another aspect of the present

invention. there is provided a nethod for operating a tr 'tbi
term nal device, conprising~ the steps of; transmtting rggs]\m"f @%3

packets froth the transmtting term nal device; acquiring a relayed packet
anal ysis report of a transm ssion stage oi' the real tune packets received

by a relay devi cteccfmdlrr@ew AGottherr 8aheli t gm.t: he
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quality control $¥r§ct)r 1 for controlling qualities of real tine pacltets to
be transmitted frof a ¥ ansMlAieg esPREhapT deve cer ¢oerEt Iteaeitiiong

t er mi naltdebbeee tonprisidegl cacmm@astb@moﬁt@&e?h@gnaéé’r 1S, un stfor

anal yzi ng arepngest i om stat f. 20 trans si on path betwe t he
transmtti nﬁ t er m nal devl'jiacqg]aqth hetrr égérfoﬁe R S lcPe\lﬂlece a

transmi ssi oh ‘ST Pt tethal 5 @ l}n”lalfleﬂ@ittanal yei miy tcrcaflsm &%l @Qn state of the
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anal ysi s uritt®'y E‘l,&cé‘é)]r]ch ATt enahot her aspectsmiisstibe presenbri pyention
real timec packeots 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 analvzed 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

communications hetween a transmittiing terminal device for



there is provided a packet ahalysis device, conprising: an analysis unit
for analyzing a transm ssion. state of real tine packets received by a

rel ay device for relaying 35 comrmuni cations het: H-een a tr. j ttd
term nal device for - ~ 21 March 2005 transmtting the réﬁﬂﬁ§%#%?°§§ckets
and a receiving termnal device i'or receiving the real tinme packets from
the transmtting termnal device; and a report transm ssion wunit for
transnittinGTAPFEHEFINST thher ¢alanisivmics yiaokessabad5a anak yzeth by 4:ha panal ysi s
unit, to thaettansobitinge N i which, controls qualities of the
real time packets to he t%ﬁ%@%ﬂ?%% §§b3$5$ngaf%e?%ef?%%o € According to
anot her asp&EPTBPLEhEnHr eeming ni@tiicer anderer esopt ot atethias dircansmi t ti ng
term nal deunce, £dD coamBifiGhg & el BB PREKEL,{LANSIY g5ion . unit for
transmtting, L §;eéigg @acketspyan anal ysis report ~acquisition gnit 1'or
acquiring a rerayed PackEt HKHPPiSs Unddpolte bhe at famamitisigiort esmatelof the
real time paekéts wirectei wed Hoyl sa quahayidevbeethOr- &£ ayig Lhesieal tine
1.5 packetspfrpm gmﬁ{{éyuggttin% tnénkgal device, and a received packet
t

anal ysi s report of & fransm SsionSst 6f kel real tinme packets received

by a receiving t&sfidEng deviapethandaapeont 6l thinitr dem € aMkA@hlbRY
qual i ties ofndhe 1§ adloidm BACkelswt 0 PR L ransnlied by the real time
acket transmssion unit according to the reldyed Pdciet anal ysi s
p r ! [ C g ayel .
report and THe retdiVed gacet tRRaPYSkst r bporemiactwin edilty forhe anal ysis
report acquisitsmointwinig re@hennbephbkess ang, advantages o the
pr esent - | nveqg A « Wi L, gcqne apparent from the follow ng description
taken L5 in conjunction with tH&eTAtEbRpahyl HFXfdaRiangst BRREFs DESCRI PTI ON
OF THP: DR_,W(N@G g0 aPitgantmissaobl stktdi afram seewi RgmanpexgEPLary
conflggratlﬁﬂﬁéﬂvéﬂ %@nHUQEQQE'98v§¥étF8%aﬁ§ﬁ£%HEPth% 2% %gggdlnﬁnt of the
resen nventi an.
P 13 packets from the transmitting terminal device, and a
received packetl analysis report of a transmission state of
the real time packets received by a receiving terminal
device; and a control unit for controlling qualities of the
real time packets to be transmitted by the real time packet
20 transmission unit accbrding'to the relayed packet analysis
report and the received packet analysis report acquired by
the analysis report acquisition unit.
_ Other Teatures and advantages of the present invention
will become apparent from the following description taken
25 in conjunction with the accompanying drawings.

)

BRIEF DESCRIPTION OF THE DRAWINGS

30 Fig. 1 is a block diagram showing an exenmplary
configuration of a communication s¥stem according to one
embodiment of the present invention,

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

35 in the communication system of Fig. 1.




i i i agram showing a format for a header of an RTP packet which is
ZI ’g\]n: tI zf adgt agpacket tragsn’i ssion 35 in the communication syst em of Elmgon
]. -6 21 March 2005 Fig. 3 is a flow chart for a control lzﬁf hr@@gm
rate according to a congestion state of a transm ssion pa " of data
comuni cation systemof Fig. 1. Fig. 4 is a diagramshowing a flow [ data
and a flow 5 of report in the comrunication systemof Fig. 1. Fig. n
di agr am showi ng orfel &xehpisary ftlawl ehah#t ferm b@om&&d ioT &t Q(r?h@g%allfgi0§
error tO|eraﬂ&&téﬁaéhﬁﬁﬂld%a%%e%scbﬂggg?iggnyH§¢Cat d§ %ﬁ%léﬁﬁOHeP%E%d -

di agr.am showi ng anot her “exenpl ary abl
2' gon?r:)IS gf ang%t}er c?ro"imé‘lnétcé‘r?éémoﬁyéﬁﬁla opdcket sl i n the comrunl cation

PC cket

| L g, 47 iiss 0 dhaghAMALON NS, 31 B Jfor 2K
tSKZE-emCQL Pleg |ngga cgr? rrlol ofgc an error %]QT erance of ata % in
the communi cation syst df & ?1 Crrgmmyniqal iy sxtem @fbFéek di agr am shovm ng

anot her exenpl ary Figon®i ger at Hoagphm as paekat @@'&%hﬁ LQE%‘O gb%?ag%aatm

t e is a schematic
gﬁmgbcgnggﬁg?y%gx?sgpa% gon?ntﬂ?gt?fgrﬁr’oferé'oé"or?ﬁ&ﬁréaﬁ-‘o@nfs@@téem

accor di ng 2095 Gfie 1enbbei sommIS ¢ d fieorpreosarin olvengi op, Fi 2. 100; s 2

schematic bl ock diragram shoyi H‘Qag?ﬂ% N&fow ?%dmo%ngS?g?%rlg J;J)H:Ig%leér)f{]b]i%venti on.

conwunIC§bI0 s¥s%gglg§08ggln9n a Lég¥i;Tﬂ%f ;gegrror tolerance of data
packets in the communicatipn system of Fig. 1.

Fig. 7 is a diagram showing a format for a FEC packet
that can be used in a control of an error tolerance of data
packets in the cgmmunication system of Fig. 1.

15 Fig. 8 is a block diagram showing another exemplary
cont'iguration of a packet analysis device in the
communication system of Fig. 1.

Fig. 9 is a schematic Block diagram showing another
exemplary configuration of a communication system according

20  to one embodiment of the present invention.

Fig. 10 is a schematic block diagram showing another
exemplary configuration of a communication systen according
to one embodiment of the prcsent invention.

Fig. 11 is a schematic block diagram showing another

25 eXemplary configuration of a communication systen 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 I'ig. 13 is a schematic block diagram showing another
exXemplary configuration of a communication svstem according
to one embodiment of the present invention.

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

35 in the communication s¥ystem of IFig. 13.



Fig. 11 is a schematic bl ock di agram showi ng another LS exenplary
configuration of a communication systemaccording to one enbodi nent of the

present invention. Fig. 12 is a flow chart for a control qf r m ssi on
rate according to a congestion state of a transm ssion pgflt{&?rﬁht@@%
comuni cation systemof Fig. 17.. 30 Fig. 13 is a schematic bl ock di agram
showi ng anot her exenplary configuration of a comrunication system
according to one leithodimemt aoffibhecpaesensr i HvestdQn. Rig 14 is a
schemati c bl ' i.n exenpl ary confiquration of a

transmtti ng%ﬁ%&%ﬁrg e\r/}i%\::é"é3 g§gglr(rjll?ﬁe ot &SI SfstenrbPapig. . 3.
-7 21 March YoE5Hisg 1 ons pagha ifil dhe chambud ora tai woRis@lemob rar i kr apsm ssi on
rate accordi ng tomecongesti gn e t i ssion _path in the
communi - cati on _y.stegfn of I%qu Q ﬁl.:)é%i %%ﬁ%”? ssr}gﬁkiilrg(’){cl?ndfeﬁﬁpgﬂ?gﬁori ng an
exenplary ” 5 Ccoﬁfligélﬁra&tlpanogf aaCepheeht ¢ iohlal compomieaitd ani ens syst em

DETAI LED DESCRI PTION OE TII1E I NVENTION 10 Referring nowto Pig. 1 to Fig.
15, one enbodi ment of a comrunication quality control schene according to
the present invention will be described in detail. Pig. 1 shows a

confi gur at i oREGFRIAEQORARBAREATION Gy STHANINGOATENNG to this enbodi ment. 15
Thi s communi cation system conprises a transmtting term nal device 10 for
transmtting data packets (RT packets) for audio data or video data, for
exanpl e, i’ real RefRBrinsrepwuytedivice 12Gocoigect 8d wié hedhed tans et ti ng

t er m nal dEVhCEU&ﬂpﬁhéQﬂQ@naQNﬁfl‘%‘Uﬁﬁ% 8h Gh QH%”&%@%P&'LC) atg%;_for
exanpl e, for _relaying the data packets ?romthe transhi t't§ ntgj t%fnmi nal
devi ce 10, apﬁg?:ﬁé% g’ﬁ‘éﬂ/gi%‘] deMilcde 3@sraibadalipzidatahl transni ssion state
of the data packefss. froshdwher tdcaTSBur-bitASnt 8F Mh NAbmn GBI £8 0.« 21 RASE
station 40 LerorglAY 09 L daha;Ragkets Trom the transmiting
15 This communication syvstem comprises a transmitting
_terminal device 10 for transmitting data packets (RT
packets) Tor audio data or video data, for example, in real
time, a relay device 20 connected with the transmitting
terminal device 10 through a wired channel (transmission
20 path), for example, for relaying the data packets from the
transmitting terminal device 10, a packet analysis device
30 for analyzing a transmission state of the data packets
from the transmitting terminal device 10, a base station 40
for relaying the data packets from the transmitting
25 terminal device 16 through a radio channel (transmission
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
IFig. 1. only one relay devige 20 is shown for the sake of
3¢ simpliéity but it is also péssible to use a plurality ot
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 infermation for indicating the

35 transmission state of the data packets is not limited to




25 term nal device 10 through a radi o channel (transm ssion path), and a
receiving termnal device 50 for receiving the data packets fromthe

transmtting termnal device 10 tlraC are supplied throu%q 'ﬁi P_% %ée
station 40. Note that, in 1~ig. ]., onl.v one relay device I's shown for

the sake of 30 sinplicity but .it is also possible to use a plurality of
relay devices., |In the follow ng, the exenplary case of using an RTCP

report as infbRhatRPEAt FSHlandioat agdt he isapses Bisi O Ehake a abskape data
packets, but theth&forpatipnehd QenopdirGaLpg,Lhe 35 transnission state of
the data packetg is not |inmi t,ed?{fge%lfg%bﬁ/a‘?%hle%?&t Hi's “S&rEi 86l ar form
and it is possibiE"toUsd Hd nesdsgéing the trdesiisdive otthee baravisas | ong
as it containsa¢chdorinetd amtfeor 4 RAgat i pgidhe fransm ssion state such as a
packet |osg rate, ,lahedq;lre}%lgj i_,ttt er, etc. ~ The transmtting term nal device
10 is an information pré itfd "gel P ERLIB L sl 9e @O per sonah f Comput @r )

equi pped wi t PICPRE s sErebrdevietkc suchions exan s onkhi $olhanamt Ehgg ]g(;a({ m nal
device 10 hasyg fatrg pagk t”,_ge@%ati n unit 13 for generating ata’ packeT. s
for video 10 signal data frarm a cafet@ 17:2™M0r® exanpl e, or video data,

audi 0 data, etc., TtH& tdpassistédei hernarld divakednbvaabHDD), €8Vh L6 k2, @
packet transmiessirenibhi Uni4 far ¢bf 1L NG RAGkets. Lo Lhe rel ay device
20, a conggnigatign i nt_e;_lf ace 1% fggérggarﬁ%ﬂyl?ﬁ’g%%gta Bgﬁ%ﬁﬁ?cg‘fi oY;Fs‘}/EPS Wi th
the rel ay devi &e 20 %&2pERBL 2 €RBHKF o urfior pEafpi ef ecri vidgo phoket s from
the relay dewiuddo2@ata,report chassifyin@reni tinld fQF extLacting the RTC

report from thgppagkets, received by the packet reception. unit 16, a report
storing unit 18 ITgor g%g?i %g't%ep P rdpdrmigRi PHCHBHL b4 2001t he report

cl assi fyi ng GAR{ISTFLtand ha oSt Qualtittey reflagervi-cey gontgol 'unit 19 for

control ling guahthiiestobnt Nec COATRNI i.ons such as a transm ssion rate
accordi ng .t Owtigfl RTCP rerpl)ort fromi :%%ché:flwﬁbn?e?ﬁ’ﬁ myBiced iggs | Joj e
i

t haC each “oné "Rel Ghta PackEt Lener apcsatunetedt Bon tihel 25 o gper t
cl assifying unrtitingapdeidhes Qo e @1 HPI fedPo 4, bE, 183l 2€d in a form

of hardware 95a§9{%y@ﬁ§'unit 17 for extracting the RTCP report from the
backets received by the packet recéption unit 16, a report
storlng unit 18 for storing the RTCP report extracted by
20 the report classifying unit 17, and a QoS (Quality of
Service) control “unit 19 for controlling qualities of the
communications such as a transmission rate according to the
RTCP report from the receiving terminalrdevice o0. Note
that each one of the data packet generation unit 13, the
25 report classifying unit 17, and the QoS control unit 19 can
be realized in a form of hardware or software.
The relay device 20 is connectéd with the transmitting
terminal device 10 and the packet analysis device 30
through wired channels, and has communication interfaces
30 (not 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
contrelling relay routes.
The packet analysis device 30 has a communication

35 H oy e < £ v P - i
interface 31 for carryilng out communications with the relay




"The relay device 20 is connected with the transmtting termnal device 10
and the pacltet analysis device 30 through wired channels, and has

comuni cation interfaces 30 (not shown) for carrying out gthc%bgons
wit} the transmtting term nal device 10 and the packet analysis device 30,
and a route control unit (not shown} for controlling relay routes. 'k'he
packet: analysis device 30 has a comrunication 35 interface 31 for carrying
out communi catdWne WL at peckelayec8pt 2dn Marich 2005, - devicee, 20, gaPacket

reception unid, 32 fQr I Wi agkets fromthe relay device 20, a data
packet ext raction tgl% tr%%?f ‘é‘sggg rgbét-i*?‘ugéad%ﬁ é’aﬁi‘@lz‘ete@i"ﬁﬁﬁiﬁac‘k’é%% Y%ecei ved

by the packetfeéepticsh umi taga, pacipatkelrdir gasMessi eacuni-bd3dy f ofe 5

transm tting ppagket $L@pkRgL0a stati, Q,..a .comunication interface 35
for carrying out cqm%n?cét?ongfsvi% 'taf(igmﬁtaseet SEAFPBASAGON URY bt P4 thicdal

i nformati oh ¢APCHMATTARSURRERSBS fbp Hitallysiengtatiipansmi ssi on stag of the
dat a packet s cexinuactadiby tihberfata PACKREt L% i 1Q_unit. 33, a report
generation ugiitth:%é}fog,gengrat ing the Cpcr_)ét;g(%’?f‘%ag%r%?%"éurpoc,({tﬁéms
transmi ssion stat&"5f "PHE dhf hiphckit @ sdapdekdratetepoimmtiont 38 for
recei ving packétslhtémt heibase sdiatdeny4Qngandipapagket s ansm ssion unit

39 for transgybt| p to the re device "LO. Note that 15 éach one
of the day, a pactlgg?ae%ggéff oer'f“ifrﬁctwé}s%tﬁ estlatpspieiart i wf Grandtioon

cal cul at 18n HALE 88, andertiet repontagemenatitod7unbt Sdnsanthe real i zed in a

formof hardwace eepSPEtARES-41 ion 40 is connected with the
packet 20 ang‘lagﬁi s devi ce 3(81'%ﬁ%ﬁ?ﬁaczl%wi%ghgggsaﬁh%ﬁl %trfﬁt%"tgh tg’ﬁedfiéé‘ei vi ng

terminal dev 8B% t hit RAYPK L riffied [divanbeit PBr fohi seceasion; pah&chase
station 40 hésoa Clembas€adt o dmter,f aga (NEh.showWD). L &alying .o
communi catioggrv\ft Qnélpgtt?acket ijl(gﬂlfini S dev?c% 30%?558%55%?%’)/%” éd%
channel, a 25 contnuni cati'eh Baft&'Fade (A6t rehdwgdeigre ddrr Yotg obat
conmuni caPi ofdCkvi ete the fleceiatiangarckeni nakrdeviee &0 ¢ hypught he radio
channel , andseat piit £ $€l Gt tr nj not, shown) i'or selecting a
relay route. The recei viln,g trg{%rﬁg'%gll C%%SF%I'%HSW(i%mahmarrf GatthEnrepor t
processi ng de¥ite? Sh Wy thort g8Rebeerephbned RC,a oforRDAL( Rargeaak & git al

Assistant) esufppedw t-h CPU, nenory, etc., for exanple.
The base station 40 is connected with the packet
20 analysis device 30 through a wired channel and with the
receiving terminal device 50 through a radio channel. ¥For
this reason, the base station 40 has a communicafion
interface (not shown) for carrying out communications with
the packet analysis device 30 through the wired channel, a
25 communication interface {not shown) for carrying out
communications with the receiving terminal device 50
Lhrough 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 Tor receiving
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This receiving term nal device 50 has a comuni cation interface 5 for
carrying out comrunications with the base 35 station 40, a packet reception

unit: 52 Por receiving -],0 21 March 2005 packets fromtfi A‘EaSﬁ@bstion
40, a data packet extraction wunit 53 for extracting data S & om
packets received by the packet reception unit 52, a presentation unit 54
for making audio or video presentation of according to the 5 audio data or

video data cobt@itied from hendatsxsepaeketsn gytracied by, Lhe %@t_tt%agggket
t

extraction ungt; o3 tatj sti.cal i.nformation cal cul'ation uni or
anal yzing a transm i?%ne%‘gréjtcé’lgﬁ fr&agRR ek pbe ki dadiedsedebyivhe data

packet ext racty omamackss, receggoon gemner 82| on pnddert® di@nf Qf 1gengr Ll ng

the RTCP repakdk ate oy i » Ission state of the data packets,
and a packet tr_lgflggrri ssﬁr%r?trﬁﬁfl{a%g75?§rggﬂ§ﬁ§?ﬁ 15 75 9EEEs thothhe base

station 40° NOtHEQ fsttdesen védecoflathecdataipatkiet thexinaat papxbpit 53, the
statistical iaftotavatddonycaheubiathopacilor Uity B8, AN4, Lhe teport generation
unit 56 can Qetart%%lti'zeﬂ d:n a form of Eardvyare Sr. "84ft@dre? In the

fol | owi ng the dperaticon of'TPRBaEbARusR bt} i ons yetiemspn foheanboyer idescr | bed
configurati ort'wintsmisisé ondesarkbed. 1RO dhes data Rackge-gepgsatiop unit 13 of

the transm ttjng pLermN evice 10 generates the data packets tor the
Video ot gnale et A7 ror PR BRkERs TP na Traes tdaras - attine uridt &6 ot c.

that are 'St oféd ERDEHE LhABdLUe SRTER | nepdr HRJicordevigCeo the at a prescri bed

transm ssi ontrahemli B3k ohSs88te UPr L& PYaddIe [GopLLel fromthe QoS control.
unit 19. This_data, packet gen?aration udrﬁtgté f%%ggﬁgr‘a?'ég Prgata  packets

accor di ng+ t%r?ﬁém PLOBatkét Forimtt 'danspdditfinedpbyke t et RThd Reale-ti Ne

Transport Pretecob) defiNede byhdhe f4C onk889. tflgrdgg?r% (030 This RTP
packet corrprg%?a@gig{[Puhlegg%\g/ cgntai ning an itdentification information of
the transmtting term nal i e tadd Sttheat ekl ormyt ter mataluldevibae 50,

and a payl odditoht ai mbhgtiateersich gasicaadiondah ar ¥4 dem dat 3041846y 35 AS
shown in Pigin2s fohg 5ﬁaunﬁﬁgﬁﬁa%9”%%%Q%a?eyer8|on
In the following the operation of the communication
system in the above described configuration will be
described,

20 The data packet geneyation unit 13 of the transmitting
terminal device 10 generates the data packets for the video
signal data from the camera 11 or the video data, audio
data, ete., that are stored in the hard disk drive {HDD)
device 12 at a prescribed'transmisSion rate that is sget up

25 by the control from the QoS control unit 19.

This data packet generation unit 13 generates the data
packets accordings 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 recelving terminal device 50, and a
payload containing data such as audio data, video data,

ete.

35 As shown in Fig. 2. the RTP header contains a version
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-1.1 21 March 2005 (~'), a padding (P), an extension (X), a CSRC
(Contributing Source) count (GC), a marker (,~1), a payload type (PT) for
indicating a type of data in the payload (for distinguishi a3 Hgg&gata and
video data, for exanple), a 5 sequence nunber, a ti msstar?g

(Synchroni zation Source) identifier for identifying a device to 6e used as
a reference |n the synchroni zed transm ssion, and a CSRC (Contributing
Source) identiWirel P8HdiEEN(PIyi iy exteisited (XdeVIaCESRCO(@_BﬁtPﬂ@lkﬁltng

transm ssi on saiirtce}4 c6QnSt (U6 S 321 OB &1 am.Pr ot oc packet by
attachi ng a UbP header contai ni n traénrg?n t| ng s?(ﬁjg 48ng P%Cg,l%/ P %si de

port nunbers, dtl(?atllntRffPtﬁ%%k‘éf eridt ddieapeondiig(forsuch a format The

packet transmsmnguuﬁhiné%@@ﬂstdeﬂ&{ SR H;He%%%gke{vopyed; HLEehi n an I P
header cont aini ng,LP ﬁgldr esses o(' the transmtting side ce (t
transmitting termnal "YHRG ce® 1Y HHE r 88ePYRRg ( 8 dehvevi 2t iarhe

recei ving tépnrnal deéwncel 68 ,rdio Jtdfeelthfb |1ng§CH§{r1§é’ £onsd rpgt £d.; and

supplies it n tion.inter i * Che conmuni cation
i nterface 15}??%2%&{9%%&@ So’nr}sqthrrt?(?tl&ﬂ’?1 g’l Bﬁéﬂéﬁsf%‘lt ¢ et P Rfevi ce 20

thr ough the EBHﬁﬂhb‘emm@rﬁc@hﬁmﬂelldeﬁheftteanﬁmt1@@In¢fl“3p1afg!<%t HeS afthan

s' ~PPLi ed t odtfheceomruni cation interface 51 of the receiving term nal
device 5Q,through the relay device 20, the Eacket 25 anal ysis device 30 and
the base Station 46° i r?d'at“(?"‘tlﬁéloaeﬁflil al # oveigldrestss aldDiveriUshe | P

packet is supplaedin & tde canmprickatti BR akbheh{Ree Abp g packet reception

unit 52 extr et fromthe 1P packet, extracts the RTP
packet 30 ac{(gzl(grtr1 f_rﬁ‘ﬁé %n%&ﬁﬁlﬁﬁnﬁé% %Bﬁt%‘?ﬁﬁ%’d‘”t@ tHéleUPPrffeader  oi

the L~UP pacfk‘é‘t'b‘%ll‘rﬁ stuprﬂheeﬁTPt DEOkEhegdaéﬁapﬁtk’ﬁIcorﬁPﬁtnrgaQU QicHNht 53. The

dai : a packetrextidactin ata, videog dai;a
etc., ac prdl {0 the géyk%f%{ﬁggﬁ@gg?f Tlgljpcon Cr%’élcf "NetRe?R PP header,

for exanp e, PR s pplatdgichipe an' IP header rontalnlng IP addresses of
~the transmitting side device (the transmitting terminal

device 10) and a receiving side device (the receiving
terminal device 50), to the UDP packet so constructed, and
supplies it to the communication interface 15.

20 The communication interface 15 transmits the
constructed IP packet to the relay device 20 through the
communication channel. The transmitied IP packet is then
supplied to the communication interface 51 of the receiving
terminal device 50 through the relay device 20, the packet

25 analvsis 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 LUDP
packet from the 1P packet, extracts the RTP packet

30 according to the port numbers contained in the UDP header
of the UDP packet and supplies 1t to the data packet
extraction unit 53,

The data packet extraction unit 53 reproduces the
audio data, video data, etg., according to the payload type

35 (PT) contained in the RTP header, for example, and supplies
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21 March 2005 theminto the presentation unit 54 and the statistical
information calculation unit o05. The presentation unit 54 reproduces the

audi o sounds when data supplied fromthe data packet extrqg\ﬁéloF zégkt 53 is
the audi o data, or 5 reproduces the video i nages when dat & i from
the data packet extraction unit 53 is the video data. On the other hand,
the statistical information. calculation unit 55 cal cul ates the nunber of
packets, thethpgnbetoofth¢ osteyracketion mlnetdehaymdth}ee detay §titdagr, etc., 10

of the suppl iigd, RIP: Packes T urher. 9 L pac ket s and the del ay
jitter can he obt ai ned frofnc%lhgelsogl ue?u‘::e %un@%r s‘p Shd tHe O A danfs

cont ai ned i nfERECYEs h‘éfa?je?@loAI%ﬂdlshéhesté@tcst‘r»luailuerﬂ drrat ithn

cal cul ation aat4 55106t &N AN onPaGKet 5h0ss [ eadcﬂdd GAlng g rate of the
| ost packets fro 15 thfli nunber of | ost gackets wthin a prescribed period
of tine,  fof 'e&%‘b(fe He Yel56r tmg&ReEr Kb PBnda b uiBe igehdrameshthe RTCP

report indi cédtmgpChest I’E&I’t&ﬂic&ilo(ﬂnuﬁﬁ@t 830f st fige RTIRIRAGKELS according to

the calculation r uLlﬁ[o ol th%lrn tay tEQ 2? statjistical information

cal cul ation unit and suppl i 689t “PEoSthb! palieet EerdRitderon unit 57, at

a prescribedalqitiertiain UThEL HECI@dl’Lepﬁ)ateEOtltﬁcalrantair lofaptacicbe spagket | oss

rate and thea@d@lay Jdd ttere 3l.eag W eq unber the tinmestanp,
R s g el e g

etc. t he nDst recentl recelve report
is generJaQ ed®as Hhe WRFP 1 5l &6t Paébeﬁﬁbeah%\bw@eram s tpaekeets and

t ransmi ssi onthmide 15 ,]CiQﬂﬁ)trr wehsbehept £ packgtoPy nat taghkRge: nhﬂﬁf’ e feader,
an I P heade ettc to th and transmts it to i

transmitting I%er m neﬁlm(?és\}glag‘gs 5%??5&‘@‘1&: Jc'he“t?orﬁﬁfmh@éldie'o'ﬁ AbSPnt'ere ace 51.
This | P packetatiis tsiwpgl d@dotrmathencomwmna:taitdm’hmltntser baceidd ohcthe

transmttin l.devi.ce, eb n 40, the packet
anal ysi s, de\%dgg{reggoqgﬁ % t% PI? ?ce rfg: eﬁhtehrgsgpr)‘é]éT(b? from

suppliedto tt’r?er%’ﬁlb@(.’fnﬁlﬁmlééﬁ BAC Kﬁt-‘ér‘f?eﬁdeml@ rrlescpabkét peeteptéon unit 16
-13 27 Marahin2Q0¥or example.

The report generation unit 56 generates the RTCP
report indicating the transmission state of the RTP packets
according to the calculation result obtained by the

20 statistical information calculation unit 55 and supplies it
Lo the packet transmission unit 57, at a prescribed
interval. The RTCP report contains at least the packet loss
rate and the delav jitter, along with the sequence number,
the timestamp, ete., 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 37
constructs the 1P 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 suppiied to the communication
interface 15 of the transmitting terminal device 10 through
the Lase station io. the packet analysis device 30 and the
relay device 20. When this IP packet is supplied to the

3% communication interface 15, the packet reception unit 18
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extracts the UDP packet fromthe received | P 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 into
a prescribed region (a region 18a for storing the RTCP r@ﬂﬁ rcf’%@%t he

receiving termnal device 50 i_n this case) of the report storing unit 18.
The source of the RTCP report can be judged according to the IP address
or the port riuriiéctst thire USBupsekdestromelhd mrelcha viQ P pasket, t hat

cont ai ned t he. RIGR :eRLt PP ntifi.er d ribed in the RTP
header of the RTCP report, et }698% R&%HLdL ﬁféb Pgﬁ ﬁt’é‘i’%%llp%sr anet er s
such as the 1&aél@et‘*hleo§§PPﬁfLe01@ﬁ%1fjielllsey yriittt @17, etc. as descri bed 15

above, so that therhreep@bbrel asstf yiPth i 14 7cla [ report
accordi ng .o Lrla Ba rret ers and sjltnorédes |lt i nt ogt§ % ?@%.%ﬁ‘?‘iﬂggm t he
report storing uni tP28" AP, 2 aPVat el botd 1€ 1pr Afreter el B3 ehf RTCP report

to be storedstlomtlgheheem)cl-’ sémnmgﬁﬂﬁm tth@r@ealb@né M@ﬁrﬁ’?n ZP given in the
RTCP report %Hp? |, %ﬂlfsrgg‘sé { 1Erortlre cIr ssi f unit 17, a wei ghted
aver age val ue the al readgy Stored “Pfard \%’é’rhel%ndﬂt%es%’é‘we

par amet er valdelhepPBFCBxaepbet wherbea jualged ebcbrden@aﬂf(anai@rHsuch as the
packet |OSS %@H?eEQaBr'§h§|ﬁﬁﬁp%nﬁkﬁﬁe%flQh%aggu£§ S %%éiﬁﬁ%ﬁﬁ?ﬁé%eport

storing i~s X, I'oss ra
report n y18uppried F?%Fn‘t%t%lékf&r tthec RAEE| fgpagt unit ik iSRY, the

wei ght ed aveﬁagﬁwawﬁ de S&RN; bd1E QDU RIeNRGPAR £aar (dr WS & ai.s a
value in a nge of 0 to 1, which is determened accorc?zl%ngl%t%o r%%%'

frequency by V\h ch the RTCP report is supplied, a nanner by which the
state of the transdhssiome RICP wampioes, c@h«:mh@t@ﬁhﬁéteﬂ& NS as the

conmmuni cat i op, sysie i tign ecei v ng term nal device 50, the
packet anal yg?s dei\}]fc%a %&d ﬂl% del%ﬁng?t%?fhg e tTaficddi®6f state of

35 the récei ¥RAYRTF pabket sthes l‘terP@fRTGPdﬁepﬁytnzr autite 1718 lassifies

the RTCP report according to these parameters and stores it
into the region 18aAof the report storing unit 18.
Also, a value of the.parameter of each RTCP report to
be stored in the report stdring unit 18 can be a value
20 given in the RTCP report supplied from the report
classifying unit 17, or a weighted average value of the
already stored pa}ameter value and the new parameter value.
For example. when a value of the parameter such as the
packet loss rate that is already stored in each region of
25 the report storing unit 18 is X, and the packet loss rate
described in the RTCP report newly supplied from the report
classifying unit 17 is Y, the weighted average value 7 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 RTCD 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 recelving 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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21 March 2005 transmtting term nal device 10. Plore specifically, at the
packet anal ysis device 30, when. the |IP packet is supplied to the

comuni cation interface 31., the packet reception unit 3 this IP
~ packet to the data packet extraction unit 33. | M.?ren t%éw%% 22@1? IS
supplied, the data packet extraction unit 33 judges whether the suppl i ed
packet is one for which there is a need to obtain the statistical

i nformation atam:helt‘sna; itsdxinﬁallali dleqfpRt i on cal cul ation unit 36 or not.

This 10 judgenentycan b or exanple, according to the IP address
and the protocol Nunbe I)ecﬁsll lﬁal}ééf i ATt hBC | Baphgketnalise destiraadPon port
nunber descrilbeid thre tife pddRepadkeupext eactedeid e iR tRagket , the

payl oad type RC,l.dent fler described in the RTP header, etc. For
i nst ance, 151@{%1}1&%% |S°§ ‘dedt ﬁg kaao fR&® II)}é’l%fbla”r“e]s% G SURBLigEetingl?

termnal YeRTE S0 hdtiet dads phekpor ex tumberort hatiti S3us@denf efet he

transm ssi orpaqifkéﬁ“uqﬁl;P ql@gtsthbtdgg .the | P packet for
which there js up@q btain the sc?a i&sl%elutggelq(dt‘rlar?f SPHabPTbh. Slgo The data

packet. extra]c‘ing%" dﬁ’iet“@g dHippFHBEL{ fig E@kqjaclléetonmrfomhhhhchhem@m s no

need to obt am 4 e cal alol abitaah thof OLARLLONAS iirohfial QohNgy PAEKe!
transm SSIO Nt 34, Fﬁlles the | P packet for Pchthete is a need

to obtain sltsattllcgtll &EFOIA f 6P et bttt ke USAEkE6 eFanshi sBion unit 25
34 as well alsqus'@ﬂtermé suat bstrgad, | Hdoremednpare: calc@ulraghgntoumg 186. Wien

tike | P pac S I t cal nformation cal cul ati on unit
3|6 cal culoat Iél?tdtﬂﬁgsnﬁﬂg 16 p£8€o§6f Al?“ﬁti'ueer ﬁiﬁr?ﬁg L&d IIBIS{“ he otk Rackatne

del ay, the d&e€aytest |1'Pt’ié|wneﬁ@rt winkdre dupplibed RiPtpacker spad:(The report

generation unittra3tecgenebat e5ethe FAGR ¢ 1 apRr a he fransm ssion
state of th«i IR lggckehg acg: dj ng teo 't he Ctgfiggﬁl(alﬁl %!'ngt?e‘%su tthoeb{‘l’; fred by
the statistichl TAfor AREFORPE IJcrhI‘élq S Fukief dsE » aflic suppt i lesstiancet,o t he

pacl t et o ar’r@mlsswom%udesmhe@ tcattree g%%@lﬁlrlagd 3bi flﬁﬁerf./@tenlgleg packet
y

transm ssi oR cYRii 239 ruct March 2005 packet attaching a
UDP' header, an | P eggg?éé %’6: EEK{ it hﬁig %i‘ﬁ BPfEd”'Fﬂ*Fﬁ‘F edbtlt igndisedansni ts
it to the {Pénéﬁf—‘tFrﬁ@SIﬂb‘f&FﬁQialofdé:\hecéinomihkeugh t hec QormRINiuGakidon

interface 3is Materthgickdt e heH RiRacket 5eﬁgégeg)Q%ta1n the

statistical information.

20 The data packet extraction unit 33 supplies the IP
packet for 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 statlistical 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, etc.. 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 33, at a prescribed

35 interval. The packet transmission unit 39 constructs the 1P
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5 packet reception unit 38 is supplied, the packet trttnsnssi.on unit 39
transmts this IP packet as it is to the relay device |10. The IP packet
transmtted by the packet transmission wuuit 33 is suppllggnh @gs
conmuni cation interface 15 of 10 the transmtting termn ‘Hg 10
through the relay device "I 0. t1" hen the IP pacltet is supplied to the
corrununi cation interface 15, the packet reception unit 16 extracts the

UDP packet fronpahleacelﬁﬁla/emdrﬁrp@ckemp ‘he4leact énthﬁ Rd&deF enord. fﬁ:%m the
U | P packet and supplie tother ort class unit 17. The
report classi fylﬁg %ﬁgﬁﬁé lilgpr e k Féﬂ“"mi?‘fﬁiPYFe drtl§ nto a
prescribed regi brafsaniegion UBmifrorl detvdrcieng 0t ber RTLK tl&prdmnflfrﬁrBatth@n
packet analysis Oy i se gport storing un

1 devi S5 (ﬁdl Ny %111%% }\h%i] U‘S ItE %If%‘%sﬁq:qeelsvetd:ﬁip ﬂﬁiép

More LO specifically, e report classifying uni
report accordi ntfee  Hee qrittamst ans tswdh 1assuhelpa¢kethe lsscaiat e, the del ay

jitter, etc., anduShr@sdd unit Ogt He 1nkRYteN i 8by of reporit, storing
unit 18. ' 1'hc S contr(;f l;jnllt .9 cgrrlltrolLs t%e q{J}g Il)ét(it]gﬁs‘L $P tlte 1525%dat a

par keLs gener at'd¥f by e deatis pa ket generation unit 13 according to the

congestion state of he frr mme&SItQElnsmftlﬂe&nQyttﬁke J&Ib%“t%%‘n%?u%%%ﬁ on
bases of the RTCP O.I’tS St int:he regions 18a and e report

storing unit 18704 @ LR WP 6'(|ol  it8s LN fick ABRYRT ¢4 Ghdhi idiei ace0 15apé |

au error tol®raioe tofartsnd tddng packehalgeaerat eth i dihe dalea rpagket
generation unity13, I € e specificall the Roy control unit 19
anal yzes the conééset %gn )sﬁ?\%?e%hf’wgﬁ P Egn!én%‘(’sssl’u ﬁ“piaetcﬁ LL‘))e%{Ihf?een t he.
transmtting t&apRyal c@dviodle ingeafidcends patketparial ty sies: ¢35 idavuae t306 and

the transm ssi axi56ahe ekl $8eNphoRCRAPKES chdGedkd M G @919? gnal ysi's

devi ce 30 and thi receiving terjm nal devi ce and control s
the qualities HAagd st ﬁé‘e frhshreBST bnlFam e“bﬁ’ldﬂlfhé’d@rkreér ang| staptbenf t he

data packets dppreprhat reboytactasdingin® dde: congestion state and
' The report classifying unit 17 stores the supplied
RTCP report into a prescribed region (a region 18b for
storing the RTCP reporl from the packet analysis device 30
in this case) of the report storing unit 18. More
20 specifically, the report classifying unit 17 classilies the
RTCP report according to the parameters such as the packet
loss rate, the delay jitter, etc.., and stores it into the
regicon 18b of the report storing unit 18.
The QoS control unit 19 controls the qualities of the
25 data packels gcnerated by tﬁe data packet generation unit
13 according to the congestion state of the transmission
path and the transmission state on bases of the RTCP
reports stored in Lhe regions 18a and 18b of the report
storing unit 18. Jjlere, the gualities include a transmission
30 rate and an error tolerance of the data packets generated
by the data packet generation unit 13, Tor example.
More speciflically., the QoS control unit 19 analyzes
the congestion state of the transmission path between the
transmitling terminal device 10 and the packet analysis

SO device 30 and the transmission State between the packet
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5 .the transm ssion state. The data packet generation unit 13 ch'anges t he
qualifies such as the transm ssio® rate and the error tolerance of the

data packets to be generated according to i;he control.
control unit 19. Pig. 4 schematically shows a flow of theaﬁﬂfcnggﬁ%ets

:fromthe transmtting termnal device 10 to the receiving termnal.
device 50 and s flow of the R1'CY report fromthe pact;et analysis device

30 and the recejyV e | V] C vO io.the tr nsmttln term

device i.0 as ggég?gﬁg &m/ggg Slgna?'hthe ontTo1v '’ t ﬁgmﬂpaﬁsﬁfgéﬁ’)n“(?ate us,
t he Qo5 contrépruﬁﬁﬂmngm'sndawnlédamttmy qletldatiiesg suhé aengesti on state
of the trans”‘%?19QmP§EBOQCP9{ﬁ'Qthfhétgag%% Qﬁ&e&%%%%toff%Pn]éhg packet

anal ysis device 30 stored in the region 'owering t ransmi ssi on
rate when the PREKSHFsIPBRCRO ¢ kY hiq%Ochrig:eévtOedh@r cpagskhgonhetate and

transm ssi on rahe WAgAshhes ik ansm SSiane RELH 'p%:c'ﬂ@tt %@HE?%E?&% bl Q18
shows a processbg}qg@rocedure for such a control e transm ssion rate

of the data pat S AbRBr WAL LS tHE e SRy ddie dlﬁa§f’§ﬂéﬁlophf%t?)rtﬁéfb§§19ng

i s carried-out cr25rstaléiaged rom tihe &iep p&l*k@ftspltg be3g¥hepeyed the data
packet generatlon u e unit of the data packets, for

n
exanpl e. Ilere’“the db%‘tkg? ﬁb L(i“élttmci Ad Ot"hé:h(‘}ef*léh? CPPEtet Wit he - packet
anal ysis device 30 laie. d@n@rtlmjma&dglp‘ sasthowdpn 30owespeche vielly,pddietpacket

- Loss ratGIQarﬁpgﬁefﬁea{FHﬁﬁpfﬁ Q§n%¥ha§ngek%Cem@?lgottﬁ%c¥%céﬁdﬁﬁ;er

paranmeters arc denoted he val'uesof these paraneters can be
set as L.l = {erpingl |device 5Q11dn+1 50 flpy ahdthe BTOD mpon‘ orf momartlee.

First, at the p§&ﬁ@t5&naI§Eﬁ4gﬂ%¢¥UH'ﬁw dHﬂ'Khégrenggﬁ§ é%%ﬁfﬂ%ﬂiﬁﬂkllge
packet | oss ragc reater than L1 or not, - 'i

whet her the def (gy(f 1t}i.'%rt THIST Y i ér"rf“HBHlJileBﬂLﬁa%D aR ‘Hé‘rf rellbtfﬁler the
packet l-oss ratleotp. or the delay jitter Jp is greater than the respective

one of LI apnd J1, i regar.qed . that the.trans path {w red
channel ) between 5 hea{br'gﬁsf)r#it tqlmt SEAPRAL “’aévpcb"g%) %%d&% {9%acket
anal ysis devie¢enBool smblohglé?stle‘éd (tH'G"ltf‘Hatmﬂ-hb.YQjéteohIszltllmldonlﬂm (dennmands

the lowering of¢ife eoﬁrﬁfbgnﬂlsﬁisﬁﬂsﬁ%% g&d} Q‘g ?ﬁ p@c?kﬁ $1QP ']e %?-tLa
packet generatjon unit 13 at the step focess ng for thi'S time
is term nat ed. from the packet anal»51s device 30 stored in the roglon 18bH

and lowering the transmission rate when the transmission

20 path is congested or raising the transmission rate when the
transmission path ls not congested.

Fig. 3 shows a processing procedure for such a control
of the transmission rate of the data packets according to
the congestion state. This processing is carried out

25 starting from the step SL of Fig. 3 whenever the data
packel 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 Jjitter parameters arc denoted
as J1 and J2. The values of thesc parameters can be set as
Lt = 5%, Lz =1 %, Jl = 50 ms and J2 = 20 ms, for example.

First, at the step S1, the QoS control unit 19 Judges

35 whether the packet loss rate Lp is greater than L1 or not.
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10 More specifically, the QoS control "unit 19 commands to |ower a sanpling
rate or reduce the nunber of sanple bits in the case of the audio data.

Al so, the Roy control unit 19 commands,to reduce the nu r..of fr S per
unit time or lower a spatial resolution in the case of {Tﬁi Mﬁrﬁggoﬁgfa. 15
L'}se, a plurality of files using a plurality of coding rates are provided
.in advance for one data and the Roy <control unit 19 selects the file with
t; he | ower cadi mghethatre.ch@n gbhigyotiher hand,. when both. the packet |oss rate
Lp 20 and the del a)é; jitter Jp grgbﬁg?pgr eater® 14T TLIChaRdI 3 10F eRplect i vel y,
the' processing proceéds rorrthetsteps Siato Lit he shepdas3aywhereet hg, QS
control unit B0 gredges whehhehe bhepPAcke! JQsS¢ ate, Lp is less than LL or
not and whether . the delay jitter Jp is |ess t%afn%%[LdBE ﬁfs)t.l\'/%"eéﬁl Bt h the
L.5 packet |oss rate Lp2andPEhbr #esmissian eatip (aiecHessathan) wvang, , J2
respecti vél ythiet tcansbeétt égar degmihat ddhe oo r1@”§ﬂh5%i18”p£)§£& b,et%@en the
transm ttinggtenpinak gzvj‘&g eslf)e(gnd thtgl packet anal ysi s devi H' St
vacant, so ghat the S control*Uni® 19%ohhEn8eSt 8oRbf gk wihiet tivansni ssi on
rate 30 of the™dafdsphkketavtoinhe tate paakenigenehafion Wi, 13, at the
step 54, andptbrepsogesshdqfol JS. 41 is,.termpated. Mre

speci ficall Ygol he é})@? contr ol u_nFiIt 1%3: dm%ﬁ&%ofloumr'ai]s% af ddyplsiteg rate or
i ncreaseéghe Aunbe © JHMT € Dits o35 thi st hémease ofriitheccaudi o dat a.

Al 'so, théYQo5 comigid spddifildhiizd]l MaeCh,2005,1 eleps:} to increase the
nunber of frames, pere4nit; Line or rai se a sp%t?%l resoﬁ%tsi“Sﬁ'f“aBF]SsEPect
the file with the ~ higher todit§ PAt EeFHCEhEhe dsenhsr (e seingee data. On the
ot her hand, Whethatcdsastl dhe aRdtibedpaskessd, |Qss daat %85?&@@}%};]9@ del ay
jitter .Jp iB3 NBmuH58 than respective opne of L2 an 2, "the
processing proceeds from t;etrtllg%gt égesgmfl St el stiéess peghapétt henQos
control unit* ¥’ dorfibdld€ 1t & ewgilntapn. 10 heheurrantoft raRSHashogafate of the
dat a packet $£lts® t he pdatraipaskel gengLatign,. unit, 13, .and the 1.0 processing
for this timgs tern Q%tv_eg. B?{ the'aboveﬂ’ptg(; elsusridrlnd%yt RE 6pEin&El control
of the transmission rate 46€orBi AGVERCe Heo it omgesiaitenastiatee ofos he
transni ssi off Pet'ivli gndar Abededattsnchidi 51 COWUMN ¢aki 9Bw.5YSEEM, For this
reason, it iragepossible to elimnate the ' £

On the other hand, when both the packet loss rate Lp

20 and the delay jitter Jp are not greater than L1 and J1

respectively, the processing proceeds from the step S1 to

the step S3, where the QoS control unit 19 Judges whether

the packet loss rate Lp is less than L2 or not and whether
the delay jitter Jp is less than J2 or not. When both the

L N ) N .
25 packet loss rate Lp and the delay Jitter Jp are less than

.t - H y :
LZ and J2 respectively, it can be regarded that the

transmission path between the transmitting terminal device

10 and the packet analysisldevice 30 is vacant, so that the
QoS control unit 19 commands to raise the LTransmission r
30 of the data packets to the data p

ate
acket generation unit 13
at the step S4, and the processing for this time is
terminated,

More specifically, the QoS control

raise a sampling rate or

unit 19 commands to
increase the number of sample bits

35 in the case of the audio data. Also, the Qo8 control unit
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[ iti di_t is
15 unnecessary |lowering of the qualities of the data packets, and i _t
al so possible to relax the congestion of the network. In the conventi onal

comuni cati on system the congestion state of the transm Shon has
been anal yzed go by using the packet loss rate, the del aﬁﬁhr@%ﬁ%gtc.,
contained in the R1'CF report fromthe receiving termnal. device, for

ekarrpl e. Consequently, when the channel with a e p.oor.transm-sm on state
such as a radfoCERBAREF tQ imvkRas then numder: pAnEnimss . mer patit, tihe

transmi ssi onopat-hi6anabep 26 j udged, as 1cNIEst §918¥E”tljna # 6 Gas§ QRethe
packet | oss %nd_ the delay jitter that are caused by t e transm ssion
state. As a'PBEGFt COLRRE r hif el hddie C4§€sOhhthe Yhéce rdmemi ssion rate at

the transmitting shdehésotiomernethdDr@ehhan NesesSARY or 3hd HLQRkrast, in
t he comuni c%isgnrgygtgm of . t hi rnbaod:i nent, the congestion state of the

S &rnbag e congesti on st
transmission path 218 Hhatydé leofeﬁéjiyndlﬁﬁﬁrpé’&k-b% 15 stgst éhaphéhdel ay
jitter, etc.reepathinedona df He REACB2repoet pfoom ¢ her packetdds ?@?Jny}sgs
devi ce 30 whe agi o MR a poor 35 transmissign. state
i nvol ved bet \e/\/régng?%lge §%c1f<(gﬂad§;_a tfiy: ?D-’lgﬂggi _ﬁ}?ﬁc Oaﬁdfﬂ%“cf ¢@130%8nd the
transm tti ng“PEHARhAI LYW FEAi@ tdie chatenft tisnpoissibire itagecoprehend t he

actual congegiai®npstiades ofo e dat@NSHLRSE O ALy § FiPNu Lilk %3{%%?”1;1%% s
possi bl e Lo _prevent the | oweri nq of .the transm ssion rate nore than
necessary. ,%Q%%?S?h%gco?ﬁ L Soit "ehéSef PPt ¥t ance by the Qo5 control
unit 19 is carri el otltc mbdet eabicegstihe, thansi SO sitahe ofF the

1 SSi ' . | ysis device 30 and the receiving
Lerming] . doy k10 o, Actor dreg! LoEnE” Hiep IR FromiPhe packer
anal ysi s transmission path is carried out in this communication
system. For this reasorn, it is possible to eliminate the
15 unnecessary lowering of the qualities of the data packets,
and it is also possible to relax the congestion of the
network. .
In the conventional communication system, the
cengestion state of the transmission path has been analyzed
20 by using the packet loss réte. the.delay Jitter, etc.,
contained in the RTCP report from the receiving terminal
device, for example. Consequently, when the channel with a
poor transmission‘state such as a radio channel is involved
in the transmission path. the transmission path can be

25  judged as congested even in the case of the packet loss and
the delay jitter that are caused by the transmission state.
As a result, there have been cases where the transmission
rate at the transmitting side is lowered more than
necessary.

30 In contrast, in the communication system of this
embodiment, the congestlion state of the Transmission path
1s analyzed Dby using the packet loss rate, the delay
Jitter, ete., contained in the RTCP report from the packet
analysis device 30 where no radio channel with a poor

35 transmissicn state Is involved between the packet analysis
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device 30 and the RTCP report fromthe receiving termnal device 50, and
raising the error tolerance when the transm ssion state is poor and there
are many errors or |lowering theerror tol erance when the ér snhiﬁégn state
is 1.5 good and there are only few errors. The transm ssi ﬂﬁﬁﬁF ween

t he packet analysis device 30 and the receiving termnal device 50 is
formed by the wired channel fromthe packet analysis device 30 to the

base stati on 40 1&Rd3Phanfadhe Ehamsel t §ifemtcheibadedsyate ohd 20sd0htad t he

receiving terim nal ;de¥i 6€:.50s &SNS 8o Lhmném;ééépﬁoétééa%
expected i; poorer in the ra channe SO S expecteé t hat

t he transnls§28nL§?8F@155é?0e%%t@hé”ﬁédk&ﬁ'r§ﬁ§P93|$tdé%|k@5%ﬂlﬁhd0the

receiving terriveal devi cewbPihg dArgeal transhuensed Py+t heoFfadig 25 channel
bet ween tQp base station 40 and the receiving term nal device 50.

Cbnsequently, “Wi8R*the packet loss rate at the receiving terminal device
50 is Lr, i:he paekeb | bss ¢cat eroduer tthet ke rbaditol ehannel beamhasgst i mat ed

as a it erepee, 30, et 00 petyERn 1he pagiel,o| gap ate L at the

receiving GCerm nal device acket fCass t the packet
anal ysi s devité@nspiseieh atmeyl ¢QiBle leansmisPopnt hish rieatoren ithet hi s

conmuni cat i OBaSKSEenhai‘hé)ss dﬂéH&f eﬂﬁedncil—rthlcp}'eb§1§ﬁtlga§ 1di§, 85t 0Rt.6d
35 (Lr-L at the radi o channel %e error tolerance

packet Ig?swé te

of -20 HC%E%“B%r & d‘aﬁ(‘a %é’t%ogénéra%leaﬁ%ywwfdaltneillrmeket

generation dawﬁc&BSOSaﬁmamgedzﬁHEQﬂﬂkﬂg E@ohhtﬁeeﬁééémﬁfﬁ%l%%%%ﬁhahoss

rate. More s eC|f|E§ %%%n the case where the.v i.s encoded by
t

the so called hiPE dhtH Pac eﬁﬁﬁéré?%%ﬁa%%thﬁﬁ? s exanpl e, the

transm ssi ontrigneguenteess oftd JplqkuneanVCEhéh%d@oeCmnﬁxneﬂﬁdimebrheader

HCC (Header E&%@P?antﬁpd§9roénébr Eﬁﬁ%ecuﬂgﬂeggﬁc€ﬁgﬁﬁda]51on 5 etgzﬁégatEd

packet Ioss rate i nstance, as s ¥ ans i
frequency®of EPRe OB Bruie 4k T hdrdassdons - the estimat ed packet |oss

rate beconmes highetie tﬂihéﬁhéhﬂﬁﬁhpdﬂh be$wBOASTIE 4 d TRIRME <tilke error
tol erance IHegpgeC an 'UR?HD eﬁ%q%gl1%%%%53?5d5%$1é(%&lyg %ogﬁgh b;oss
the wired channel from the packet analysis device 30 to the
base station 40 and the radio channel from the base station
20 40 to the receiving terminal device 50. In general, the
Transmission state is expected Lo be poorer in the radio
channel, so that it is expected that the transmission state
between fthe packet analysis device 30 and the recelving
terminal device 50 is largely influenced by the radio
45 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
packetl 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

oV]
[

(Lr-Lp) at the radio channel, and the error tolerance of
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Al'ternatively, a plurality of files with different 1; error tolerances can
be provided in advance, and as shown in in Fig. 6, the F.ile with the

i an be selected as the estinated I rate
hi gher error tolerance c gqiég%ﬂg@§§h

becomes higher, for .exanple. Note that, in Fig. 6, it i su at the

error tol erance becones higher in the order of the file A 20 the file B
and the fife ossible to select the file with the

C Inthis y, It is - €\
appropriate efﬁ%wda%ﬁeﬂ@§¥%$s §€88F8?ﬁ6 b the ek erckedsepappation
Al t er nat i veayn ttel FRG (cﬁaam\gaﬂdaEebam@rmpﬁm@;)esfmmle@a §|9§géf:|§(§i&bs£y the
RFC 2733 as a cket as _.sho 25 in Fig. 7, or exanple, can
transnmitted gFgg}nggé?F éalF%5832KCy%“a té%?%lﬂ§ﬁ§ﬁl§§Foh1ﬁ?%q@%%ty of
t he PEC packets awmvdyal bovctbased asllhé MEid nat adepaaket phogstrat e becones

hi gher. |5t S MV dit uhS +P9SSI B, nsmit, the data .packet with the
apgropriaté 2¥§Br téfg}ghgé gééo?é?n%ﬁ%%ﬁgg {HE gg PiBt &3 pAcket Loss rate.

As describedfqﬁﬂ%%¥ﬂﬁﬁtPﬁglthécbatketwnbs@ﬁﬂapeObﬁscthélaagioh@manna
between the hase (Stealdeen4Q.a880hN€oad C&IN NT 8T ThBAk ey gcg{)rbge'tt\-,\cg-eh a

channel that is expected to have Che poorest transmssion s _
the 35 trans&f%@fﬁﬁ”ﬁ@?ﬁﬂnBPLH%Ei%%Sﬁd“éﬁﬁ v r8EERDERg 2Rrplior 1Rl 21

March 2005 déuigce 550 thandrehangsagot hier @pseorest olrerance-pfcthe. dafa packets
it ossible to reduce the

accordingdo; ast. ed, packet loss rate, it is . to |

degradat?é% SFQ?ﬁgggggggpgg e%%gﬂﬁggﬂfd”¥ﬁ€tpégﬁétngésb%ﬁﬁﬂ?% highgrse

possi bl e to rinitiilzevele 5tolerhessiidie to impeoger ohet of s ANEEL e dah ctehe

packet analthstﬂgvggge3gf3pg§fhérggﬂeg%_pﬁ%tug§§c5h?egoaggyﬁknénﬁ:packeés

received by the packet reception unit 3L are directly supplie o the data
packet extraftifon unit 33, but as. shown i~ Fig. 8, for exanple, .it

Alternatively, a plurality of files with different

15 error tolerances can be provided in advance, and as shown
in Fig. 8, the file with the higher error tolerance can be
selected as the estimated packet loss rate becomes higher,
for example. Note that, in Fig. 8, it 1is 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 in Vig. 7, for example, can be transmitted At a prescribed
Trequency, 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
recciving terminal device 50, i.ec.. 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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10 is al so possible to provide a traffic control unit 30]. for
conc.rolling the traffic of the packets received by the packet reception

unit 3L. '"Phis traffic control unit 301 functions as a bu arrying
out a conversion of the transm ssion rate of 15 the packéﬁgﬁ?rf:horﬁ;opﬁe
transmtting termnal device ].0 and the transm ssion rate of the packets
Wth respect to the receiving termnal device 50. Nanely, the transm ssion
rate of thedeHpte plckand ARengiespdte argdrhdofleashire ebntheldatainit 301

is set to COb@%k@@s“ﬁEhon?nér@@S@ﬂ§§k9ﬂnﬁﬁ¥% gh ggttbgsgr?§§@1tthg
term nal device 10, and the transm ssion rate of the out put ]kets from

the traffic COREABIEURPtTedpge; the sfgtgrtaélaédloﬁcpéet{‘/\ﬁt ﬁa’efhepfwl‘sm@ﬂdysfl on

rate with respente backbe [@@gla/mcngngqrdndrla,lo devke81£019 miMen1 44 amgn ssion
rate V\nth_re%ge Eh statl on LSEven in i.he case of providing
the traffi'c con un}I O THstt I'—‘l? &PBAS as a buffer as described
above, the packeﬂnahaéylsalskmvaraeb&(lscalrevdarsryoouhoﬁﬂnelxarlaig/sus of ttte

congestion s h ns at r ansm tt| ng term nal
device 1.0t H%gr?iﬁagkg?ggﬁal %ﬁs?%‘g‘ gevr}geegg]e n“fl a ffyp%ls ‘descri bed

above, for tﬁéCbEFp@%eU@ﬂ @aﬁst’mctlmmglﬁfh@ubﬁl'@@drecpotmtctnltdqepaukei,

i rans”‘tt|ngxtﬁéﬂlﬂ@$ ullEYi €8 401818 lAbkY, 28 ﬁ?%Cfébeﬂm3QB¥ﬁmu it
addi tion, ing the traffic control unit e transmi ssion

rate of tlﬁ Ei§t é?sf)a%‘%%? b1 He Mididced toafhéc et chtitht 39 460otan be
set to be a transol sEnonthat e attiar difnghkophbRet 2Lr e 24i WL A} 20Q5

transm ssi on,Laf r?t(zeé&% qutyt) &f the radi o channel, so that the
congestion int radi o thanne can ‘be suppressed. Al ternativel y, as shown

in Pig. 9, for exbfhbﬂi etrgffis Ccmis”@lp@lgsmb!i@ltbqubwmte s tar Afffifercont r ol
device f>0 I bpySc£0n¢ 10k lding 4 'JH%‘%Q% PeEM@epréﬁg?léﬁl g%%'cgizo and

the packet anal %SI S deV| ce 30 This tra fic contr evi ce
functiond”as3® BRFHRrS rlorondriyyitignsat tAlasnversi mnl ofetive thoansdi ssi on

rate of the paecketsndnipimidie ta@nsm tthengabRe ok nal tlevdGRct 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 contrel 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 oul 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, Tor the purpose of
transmitting the RTCP report to the transmitting terminal
device 10 similarly as deseribed above. In addition, by
providing the traffic control unit 301, the transmission
rate of the data packets tc be supplied to the basge station

35 40 can be set to be a transmission rate according 1o the
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10 10 and the transm ssion rate of the packets with respect to the
receiving termnal device 50, simlarly as the traffic control unit 301

. . > Kets
described above. In this case, the transnission rate of t? _ Ec od&c

supplied f,o the packet analysis device 30 is set to 15 gl'ﬂ%l gezvmth t he
transm ssion rate with respect to the receiving term nal device 50 or the

ission rate with respect to the hase station 40.,Th§ packet gnalysis
Bés?ig] 30 géﬁg¥ﬁpﬁgsﬁﬁg ﬁ?@ﬁ ?Ebﬁ?f ?ﬂéiﬁﬁjﬁeﬂfaﬁaﬁerPBFUth@dQﬁﬁlw $sacket s
that are supﬁmwédxhatcphgsstﬂansnmssm@nqﬁHKEphaﬂdeZOCEHPE@|gﬁ?%fg%igii?iC
report to the transgittipg. Lerm pal , device 10. By providin e .t

cogtrOI devi ce GOQEEF&EgEQ%%g§'r%?dyu)ébﬁgbrég'aﬁd ?ﬂé PELRRLE andl y§i s

devi ce 30 as?@!§eseppbéllabbvepryids pdysififlie Concaniydoutcd i anal ysis 25

f the comgesbi tf 1155180 «Rat b af. aceoynts for the
gonve?sioﬁgoﬁbFQEO?ggggn?ggigﬁafgﬁggﬂh' gtetphaté%%g p%EEé% anat’\sisdevi ce
30 may not hBaﬁp8$iaﬁﬂlﬁffﬁ %efimetibn for carrying out the relay of the

dat a packets as de&@gibeﬂffﬂ@QMﬁnJ&ﬂddexﬁc%$690§§59|Fuﬁ@tﬁﬁﬁ;aépaa. .
configuratiog IR which phe.yacket transm ssion unit 34, the communication
interface 35 and°th&°patRet HeTepth oh coanict s38hap é Bmﬁtﬁ%ﬂﬂsﬁ%ﬁﬂhgﬁanpleéoln
t he case of ugin90§ucheap@ckﬁt@umam:amegmmahbﬁ%gp?@geﬁeﬁm%h*ikﬁ?ﬁgghgfa

th is negd. Vj £ 30 e iee 70 for. suppl _ e d
packets Trom ghar to5 C i RS RE BN EE Fp o B v Pt T L6M o
both the bas&!&tBEFehvhee beignire seokee &Aal yenslaewy ces 30e asashown in

i i i i i his case
Fig. 10, forcorxaapleniHoveyefesdhe pagkstcanal ysis device 30 in this
5 gan al so be rea iz€€. y the receiving term nal device having functions

a

for receiving the ¥u }% St packeét STAREMIEP AP T2 S Y tie Ru't@P report for

the recei vedppelekes ssupmhi@h tics tpreoyinded tadhacests t@the rel g% deyi ¢g 70,

for exampl €xpincide with the transmission rate with respect to the
receiving terminal device 50 or the transmission rate with
respect to the base station 40. The packet analysis device
30 generates the RTCP report described above for the data
packets that are supplied at this transmission rate, and

20 supplies the RTCP report to the transmitting terminal
device 10.

By providing the trafflfic control device 80 between the
reiay device 20 and the packet analysis device 30 as
dgscribed above, it is possible to carry out the analysis

25  of tﬁe 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 funection for carrying out the relay of the
data packets as described above, and it is posgsible to use

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

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

35 relayv device 70 Tor supplying the data packets from the
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10 Al so, the comunication systemshown in Fig. 1 has a configuration in
whi ch the radi o channel exists on the receiving term nal device 50 side,
but as shown in F'ig. 11, for exanple, it i.s also possihLe,to a
configuration in which the radio channel exists on a traﬁgﬁp?rfp?éﬁ?erm nal
15 device 110 side. In this case, the transmtting term nal device 110 has
the camera 11t ﬁtmhettp}ackzt transm ssion unit 14 and the packet reception
unit 1.6 to the oS contr SEIMIARE 19v1ei Mt ara podd tthe bpamsatatieg 40
term nal devidgel IQedesckictedn20yabovesv ase vl | asashdwhuRat Fop fpf cayrying
out communi GaLi,@AS W th a base station 80 Through the radio channel
instead oi' the comunication interface 15. Also, a receiving term nal
devi ce 15D has t h&°op&Erer theeprilont umalysS2 teviike packet tfiransfdessi on
unit 57 sigm lcanl vi1as the, I V4 m nal. deyi ce.50. descri hed above,
as well. as a_ function 15_gg‘l%g{??ytﬁg&o%?e&%%ﬁﬁigcé F%E%% V5% el ay

devi ce 90 th%&ﬁéﬁgt RENGE @BS chainned ¢4 nsitread hef mibe i ceemmpinéicatd amad nt er f ace
51. F;ven inttrhaspaseinf uséNQTSUIGH B, GORHOYEat | ; 30 packet

anal ysi s devi“_ﬁ«?(_?ioi gnd t he r(fc_ei Vi ng@t er ﬁdﬁaﬁﬁgd&e‘g?géw%gfﬁ%aegtsf’rﬁ t the

R CCP reports t6 thé PFRASHFT t1hf trinitalthedseites davieectrdifig to t he
transm ssi onesturés, of the received RTP packets simlarly as described
above, ang the ; - epo. t.he packet anal ysis device 30 is stored
35 into the re i“oRerliSl(gg_ ii/\ﬁ?l (éént?. Jenqgflégorneﬁgr&‘t%e?r 8%¥%e1@~%lg‘2ﬂ WEBEcH 2005
receiving teFﬂghéﬁm’d%W%% W5V i hsttdeedadipochhene bgéons t18a (hhe QS
control . united®iestinps s tde dhareNisgsSi state,{ e uality) of the
radi o channelp-Or bg)EV\H@eP the 5 transmtti nggtagr'n%ﬁgl 'léjeg’{ﬁq{:neqfla l%dl?he base
station 80 accordiny to the % EFSPL PR oRP t Wee packet! lanalagdios idevi ce
30 that is stied the tihed regilomnkdbexThesQoS €00k £ dm i iy ]t%rﬁlliﬁgl

esti mat esst hg. ¢ongesid 3§‘i<ﬁ:t.ate of .the wired channel between the packet
anal ysis device :30 and the 10 receiving termn nal device 150 according to
the RTL'Y report L% rioh s @ seacaivei ngahemit hahe demincienal5Qevhat 1soshoced in
the regi on 18% anthdhe RTGR rgRoL, et analysis devjce 30 that
is stored in _t%}ﬁ region 18b. In gaiéut‘%?g}]wﬁ?‘ﬁ? 8 Bty (s)1I4 ﬁﬁgt 1“{1@ changes
the transm s etra{fcg?ec%oi‘. gnifelbr £Br LRl eamantofolt heidatla packets to be
gener ated bysinhieirdat aspatket rgepRi8ti MR UéHdinksd aLSALd 19 HOcLP8 oy

transm ssh onfal e and.&yhe a%otc}g$§ht1ic9£]0§tﬂtn?'car rying out

communications with a base:station'BO through the radio
channel instead of the communication interface 15. Also, a
receiving terminal device 159 has the packet reception unitg
02 to the packet Eransmission 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 conf{iguration, 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 Into the region 18b while the RTCP report from the



Pi.g. 12 shows a processing procedure for the control oT the transm ssion
rate of the data packets in this 20 comuni cati on systent Thi s processing

is carried out starting fromthe step 511 oT Pig. 3 Ssdata
packet generation unit 13 generates one unit oP the data 33& P&Q for

ket
exanpl e. here, the packet Joss rate and the delay jitter at thel "L5 pac
anarEsis devi.cc 30 .are denoted as Lp and .Jp, respectively, 'Cho packet

| oss rate andréétft\dtetg,aywﬂnhtrﬁfl kv 1%[@915@30?& Vétﬂﬁ»ét? 'EitBaLthge}‘E%e?ﬂ"r’o are
denoted as Lr nd Jr, respectively, the packet |oss rate paraneters are

denoted as Hnal L4 while the delay jitter paraneters are denoted 30 as

I'ies @fs tdiese opauaiet ey Se £IMMAR S8 A rahd3nFsBion, L4 = t
J3 and J4. The va qﬁ d o e af thg s?eB %ﬁﬁ the @S

= 50 J f or
2ent?ol unltTB fgghéégfﬁ% 5“dlﬁ%e9eﬂ§ p%%frtﬁboté%V%@h PREVPABKER®| 0SS rate
Lr of the 5ec@ﬁvrﬁyiﬂemmlnakmdeaﬂcéeﬂﬁﬁaahd)uhelpaekehselesétléﬁ gate i,p

ff ce i 21. March 2005
A et L %gﬂ%FbCﬁTéﬁ r9§§¥§1f¥ %renpﬁékete?ﬂfh%T 1%¥evi ce 150

(Jdr-Jp) betmeen the el he TeceiVvi
and the del ay'§YiitterIfhaft thesparkeétin gl ywisdogevBbe BBe GdS or@err dio

analyze t he Qﬂﬂgﬁi@l@DsoSE@R@mQEeLh@h@“Jdﬁké¥¥3%%egtg%emqgotﬁ€o ﬁQFet

anal ysis 5 de and the receiving term nal device
rece¥V|ng terXt%ﬂf GEVIEED] B0 Ragihgedtdd 46 deoien BOhand the
10

receiving terminal device 150 according to the RTCP report
from the receiving terminal device 150 that is stored in
the region 18a and the RTCP report from the packet analysis
device 30 that is stored in the region 18k. In addition,
the QoS control unit 19 changes the transmission rate and
15 the crror teolerance of the data packets to be generated by
lhe data packet generation unit 13 according to the
transmission state and the congestion state.
Fig. 12 shows a processing procedure for the control
of the transmission rate of the data packets in this
20 communication system. This processing is carried out
starting frem the step 511 of Fig. 12 whenever the data
packet generation unit 13 generates one unit of the data
packets, for cxample.
Here, the packet loss rate and the delay Jjitter 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 Ly and Jr,
respectively, the packet loss rate parameters are denoted
as L3 and L4, while the delay Jitter parameters are dencted
30 as J3 and J4. The values of these parameters can be set as
LS =5 %, L4 = 1L %, J3 = 50 msg and J4 = 10 ms, fTor example.
First, at the step S11, the Qo$ control unit 19
obtains a difference (Lr—Lp) between the packet loss rate
Lr of the recciving terminal device 150 and the packet loss

35 rate Lp of the packet analysis device 30, and a difference



' ' ' - di fference (Lr-Lp) of
' Roy control unit 19 ,judges whether the :
tggegécigf Iogs rates is greater than L3 ur not and whether the difference

j i i s~ J3 or not I Nhe b her the
-7 of the delay jitters is~greater than
éizgereﬁée difference respective lowering the data On ?F§#¥EF§®|%n

the jitters
- h acket loss (Jr-Jp) of the delay one rates or _
§L; Sféaggrttﬁag the of L3 gnd J3, it can be regarded that the path (wred

channel ) bet weBi tihe fydoieen ahal ysilaydevi cer 30 and vhe receiving

terminal device 150 and the delay jitter Jp of the packet
analysis device 30, in order to analyze the congestion
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 grecater than the
respective one of L3 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 dafa packet generation unit 13 at the step 512, and the
brocessing 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 511 to the step 513,
where the QoS control unit. 19 judges whether 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 differenco (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
brocessing for this time isg terminated.

35 On the other hand, when at least one of the differcnce



' transm ssion rate of the
e S control unit 19 conmmands the of the packet _
gatacgackets to generation unit 13 at the step 512, and the processing for

i [ [ ' di n éér-Lp)

h time is termnated. the other hand, when both the 5 &
gflgo the packet loss rates and the difference (Jr-Jp) of ﬁﬁ@ 8g?gy jitters
are not greater Lhan L3 and J3 respectively, the processing proceeds from
the step S11 to the step 57.3, where ihe~ QS control unit:19 judges

i{odd ket 4 , than L4
o ot and Ly uhghhat L he. {161 ence L ey QZL‘ BE AP EP e Rod TR aPRe 1 ess
than J4 or nof. ﬁ ?eﬁd%o{h E%@SdF1F%%eH€éS(E ap b?eoﬁeﬁﬂﬂ;tlpacbeP b6ss

rates and theddithées eéncehd Jrrdp)s Oingt heodekay ribhtefs &f& 1SS «L,hap,L4 and

transm ssion th betmeen t he
J~ reSpeCt|V§t¥p $iaca@hpﬁﬁ Ueg%ﬁgp%ogg%%ltgglt 9 commands &o

ket
pac o majintain the current Lransmission 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 crror tdlerance‘by estimating the
transmission state (error gquality) of the radio channel -
between the transmitting terminal device 110 and the base
station 80 accordgng 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 ig poor and
the packet loss rate Lp is high or lowering the error
tolerance of the data packetls when the transmission state
1s good and the packel loss rate Lp is low.

In this way, it Is possible to reduce the degradation

3
w

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 308
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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i i i Vi i nal device 150 is vacant, so
i s device 30 and the receiving termn 0 i
?ga?n?LgscpS control unit 19 commands to raise the transm ssion rate of

tion unit 13 at-~the t2 514,
data packets to the data _pack_et genera , hen
;23 tﬁe Brocessi ng for this time is termnated, 35 On thé ﬁ%ﬁﬁ ﬁgﬁd

at leasC one o~f the difference -L6 -21 March 2005 (Lr-Lp) of ;gte Io:gl;et han
I- rates a the difference (Jr-Jp) of the delay jitters is : nan
t ﬁzsr espect i Cfgﬂ’ hfgorofex@,mﬁléndrsﬁi obhel Pir ouek siisng mmo&eeéﬁnég@m}rﬂﬁjﬁnefhe
orrent tronom o H&Otnh%]@tﬁ?\gggg{%%}a%itest ii%tvggtrg%ggggt égﬁa%(%gt generation
Oni £ 13, and LHE 0860 AGTPBFOT IS thime s reeontnatedingyui he ahove
processi ng, tie dpainsali tconkr obrivfnd hejdyiarspgsi oy, [ at e, accar di ]

Che pimber
[ ssion path is carried ou T t _
ggpngnejit I(:gt@i ztr?%ts%l?;r%wgfr%no Ité%f{/nf’s’% e."rfc.te%e Lgoftnt tai Foh systvemasf Pig. |.

descri bed ab&Ve¥NALBoFign heldidndmdmo beh@ngontk ok e @f n i fie £ r AN, SSi.ON rate

' of**of the
[ : pntr upit A9 carries out 15 the cont _rf’o
g??g:l Pgﬁe?gggg B?hggﬁﬁ%(t@% I?Lmebetrré) shi*&4PBR Y atRr ¢erdast lqudihiet y) of the

radi o channel PBEtwWEEAr e itidndri't.ti ng termi nal device 110 and the base

| ysis unit

30. and toi oing the error tonaran BB T b BB dd el € wven ohie
i . e . . .

??éngnmqsg?:)?lltg‘tga%{elgﬁ) glr%)go(r)rrt %ﬁi‘fotrﬁénﬁaéRthﬁ obl$ adtredsy drs thieghoet | owering

the error tolerbmcedftiGhesciata nasket sewhen {ihie fp SM5SI QNS - ate is

low. In this way, It is possible to
ood and the:packsied 0SS R g ) il Sseto
grgeduce tTte degradaQCi on Zﬁ? #ﬁ@oa t a°patiketS Hud ded tild epadket r

it Ssi e : et@ .the /L1 QF; f ol grance,
it is also pussibt dlifo heiadiewi 26 the wver heacbdue e 1 oler
sinmlarly asidsvitiecomsi cahhon syst em of, &l 9, L described abov

corresponding
15 region 18a, 18b, or.180.

In the communication gy¥ystem in such a configuration,
each one of the packet analysis devices 30A and 30B and the
receiving terminal devjce 20 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 brocessing procedure for the control
of the transmission rate of the data packets in ilhis

25 communication system. Thisg brocessing is carried out
starting from the step 521 of Fig. 15 whenever the data
packet generation unit 13 generates one unit of the data
packets, for example. '

tlere, the packet loss rate and the delay Jitter at the

30 packet analysis device 30A are denoted as Lpa and Jpa,
Fespectively, the packet loss rate and the delay Jitter at
the packet analysis device 30B are denoted asg Lpb and Jph,
respectively, the packet loss rate and the delay Jitter at

the receiving terminal device 150 are denoted as Lr and Jt,

35 respectively, the backet loss rate barameters are denotfed
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i pti 0 providing only oue
abo~, e description, the exenplary case of 3 _ _ _
LQCLQS anal ysi s devige 30 has been described, but as shown in Pig. 1.3, it

[ [ i’ ' ' 30A and

i ible to provide a plurality oi' packet analys evi 68

ggBa!ﬁotﬁgsiase mherg the transnission path involves a pIB?Qﬁﬂ?@- ﬁngad£2

channels. 35 [n the case of such a configuration, as shown in PI%TCb

Mar ch 2005 14, Qr exangle, regions 18b and 18c for storing the |
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report accordinb to theﬁﬁ%hadﬁ?es PirleRd BeFYechubiberratkathd csoure .
described i.hPbhel | Fapackate t hatalsedst denedet hes RTGP tn?eDQ{atokeeﬁg ﬂJEgi ey
as.descri bed apove Gnd St o sats y SRALE T IEE Fspbhdl 15 1 egi on L8a
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. e Cnal
aanat Vegi:s - 13QA33Rd, 30[ 3, @ e ; rgcel ving _erp1na.
gfev;[ 22 Egcrfgﬁﬁggg&}tfséﬁfi?ﬁego?t Btg_ t he ?f%% ImJtJt_l r?& t_SFnPFEaFl‘Eiew ce
110", and t he t‘ra‘nsan‘r’natqt}isﬁgS GViEPNTPRAL  dRveider |t anpdntcoltset he e
tranénissicnPQQﬁﬁ?%ﬂﬂhtﬂnateepfomhboh@ra@C@héﬁnémQxQ%@%np%ﬁﬁebéﬁﬁgﬁor Ing

A0 [ ' trol
i Fl@vi Lo 33R0UR 4@ RLOCESSI Ng rocedureytor the con
g?CPhETEFangningﬂﬁffg?gL%f3? egﬁgtg patke %t|?ﬁ%%ﬁ%§82§eééﬁﬁuﬁﬂﬁatlon

system This procd$ding"p. §o8arphédobueni il tiumg clr arnb&h@rst@@msflo?f t Egg-
15 whenever dine dahae Q@@Ketpg¢n§Faih5"béHuét %%S%EQEE%ge?SOQ?egter
dat a pq9¥eH§HuF?% %§aggkehnd whether the difference (Jpb-Jpa) of the
delay jiiters is greatér than J5 or not. When cither the
difference (Lpb-Lpa) of thé packet loss rates or the
difference {(Jpb-Jpa) of the delay jitters is greater than
the respective one of L35 and J5, it can be regarded that
20 the transmission path (wired channel) between the packet
analyvsis device 30A and the packet analysis device 30B js
congesfed. 50 that the Qo$ control unit 19 commands the
lowering of the transmission rate of the data packets to
the data packet generation unit 13 at the step 522, and the
25 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) ofr
the delay jitters are not gréater than LS and J3
respectively, the brocessing proceeds from the step S21 to

30  the step $23, where the QoS contrel unit 19 Judges whether
the difference {Lpb-Lpa} of the packet loss rates jg less
than .6 or not and whether the difference (Jpb-Jpa) of the
delay jltters is less than Jg or not. When both the
difference (LpbﬁLpa] of the packet loss rates and the

35 difference (Jpb-Jpa) of the delay jitters are lessg than L6
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ket loss rate and the delay jitter a
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and the delay ji _t.ter at thﬁ packEttargggsiztgeghgetﬁgBaiﬁéng?ﬁé ? gf
nd Jpb, respectively, the packe

%Eg ?eceieing term nal device 150 are denoted as Lr an? ériLSS 21 Nar ch

fespectively, t he packet | oss rate paraneters are denote

2005 First, &0dtHe amssbéchhde 16, Mhidag bhe  dehay. it s Bgraneters are

' ' thesé paraneters tan be set as LS
Lo Lo s fTEnsTss G il HAUES Gl o Kol et b G20 (e O
= Q =

1 i i t | oss
control unit?19 Ehebeathst adiffsdsenee ¢bphakps) betyeen E,I,Dh«'rztlhglglg}tge

j s, devi } Lpa
C evi ce 3013 and the packet ) Fate
g?tfheLngEL?&ge%fggﬁgﬁdggﬁééigéﬂgmgﬁésa§odf$¥%@eHEbvawﬁmipaﬁobermeen t he

.ar ] -V _ oo : 1 l. pitter
del ay jitter®Iph ofd4d e Pasdeiet tanahysils taevi ce: B0BANG tihe QEﬁ%ylb

i i : i | yzet he
congestion state of i pe vireq aninel bst e (e Bhcketnt anal ysis devi ce
i . of the wire . . ; _
ggg?:ﬁél?Ees%%%ﬁééﬂéﬁglysis device 30B. 1'h en, the Q5 control unit 19

redter T BEnan LS o ot and whorhara O e BIENEE BEbal BhSerste « ne
5t ' RRL and, whether the differ (IPDE 7 °
grfgterit]eﬁliﬁgqpkgaggrLﬁﬁaﬁdﬁ§¥gr{?ﬁﬁ.rﬁﬂﬂﬁwd@ﬂthéﬁ ﬂhéfedemierg?mfhle
(pryLLéy}of‘?ﬂecgééﬁétdpégs ﬁét@sr@rishﬁn:Q@%%e&gggeﬁgggﬁ%g%%?t%%eCaﬂ e
v i | & : gspective one of ‘ , It c
egarded that 201 he tanen 54t o BETRIHR PEa%ERdAnerom biteeeten e dpacket

l ' ! ' i 0B Sz ted, so
anal ysi s devfkegﬁoﬁtﬁﬁdsﬁﬁe,V%%%%eﬁ“aﬁéﬁyspathW|a&;BOEQ.éémmﬁgﬂgQ%

. ' ransm ssi on
that the Qo®adomtiiol tusi tudeCOMmAAS ith8 o, QURLI N8 of fig?énﬂqckfgsat t he
' the,d catcets to the data packet gene .
rate nf 5 %od@%ﬁeﬁgta packet generation unit 13, and the processing
: n
shiep 532, 8

‘or this time is terminated..

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

20 or Fig. 11 described above.

Also, in addition to the control of the transmission
rate describéd above, the Qos control unit 19 carries out
Lthe control of the error tolerance by eslimating the
lransmission state {(error qQuality) of the radio channels

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

30  the total packet loss rate is low. )

More specifically, the QoS control unit 19 estimates
the.packet lLoss rate of thelradio channel between the
transmitting terminal device 110" and the base station 80
according to the packet ioss rate Lpa at the packet

35 analysis device 30A., and estimates the packet loss rate of
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i i [ [ ' the a of the packet the
sing for this time is termnated. on
§§|2;Offf rgspectively, the step S L3, they hand, when both the

differe J 9— a) of
[ : Lpb-Lpa) loss ters the rates and the 0 .
glgfﬁgfngfegtgr tﬁa% LS and .J5 processing proceeds fron1?ﬁ$mgfﬁp ég] to

[ ' | fference (Lpb-Lpa) of
trol unit 19 judges whether the dif : :
rﬂeer:cigf Fpsscfgtes is less than L6 or not and whet her |: he ?lffﬁ;ence
(prPJpa) of%ﬁﬁeraHéPa9h?PF?ér@et%edmgﬁuihamké& ahaEQEé%ngﬁ%?géggice
di f f erence (bpﬂ-tba]r@ﬁeih§n§a€¥ﬁ$iA&P%kﬁ%%%sgﬁngégogding to the

(. 7pb-. Tpa) 8&f¥ggénggl?grlﬁééfnéf%B% g%iieihloss rate Lr at the

receiving terminal device 50 and the packet loss rate Lpb

o at the packet analysis device 30BR. Then, a sum (Lr+Lpa-Lpb)

of 1he packet loss rates of these radio channels is set as
the total packet loss rate at the radio channels, and the
error tolerance of the data packets is changed according to
this total packet loss rate,

10 In this way, it isg possible to reduce the degradation
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 pracket
analyvsis device 30, the base station 40 and the traffic
contrel 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 acéording'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 R%CP report such as the number of lost
packets and the delay for the RTP packets, for cxample, and
control the qualities ol the data packets to be transmitted
according to the analvzed state.

35 Also, the above desceription is directed to the
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-29 27 March 2005 and J6 respectively. it can be regarded that the
transm ssion path between the packet anal ysis device 30A and the packet
anal ysi s device 30A is vacant, so that; the RoS control %{1”& %h go&pm’rands
to raise the transmssion rate 5 of the data packets to t a packet
generation unit 13 at the step 524, and the processing for this tinme is
term nated. On the other hand, when at |east one of the difference

(Lpb-Lpa) ofexdmp packetadeosd rahesoandng hendifierence 164pPA0c. Ip@)c1pf the

delay jitter f1 d n.the.r spectlve one of L6 and J6, the
pr oc)esm ng perslorlc%e;t%]’frg%%t he%sté g ThHe stey gtsis-glagre the Qo5

control uni tDOl‘QSJdﬂrﬁmtmd@ntddymalthEamngMMrse;rmttet LENSAESGEPAgrate of the
data IOaCketSchérﬁletlh%oq%tl%npa%ﬁidgﬁé?e{%‘tﬂ?é‘ l{etl"i’osand he? cessing 15

‘or this_tinme is term nate ove OCESSI ng, control
of the t1ad¥ifiksdi ghalyste ae@é?am’g the tieckedndessi on!ssaae omethe

Lransni ssi onppaldh, ars 18Nl ady oLt élﬁ‘dt‘mes QPG PR n Y ShEM ST M1 ar Ty
as in the corpm'runl cdn 328%§ste?r1 of ga @in%escrl ed above.

A'so. in addiih G Enthel t’()‘?nst‘ﬁ]eg%]ﬁﬁhém‘@s%horflaﬂé tesdrd bed above,
the QS contmmllvamdt ch@geariobessoate . Che control, ~,f the error tolerance

by estimating th ran ion state err qual it of the radi o channels
2% based on g toﬁgl e g ?Ebéaac?( et 1 oY ré)to%le Pft?ﬁ%y%eyb%%@?w rddi o
channel s.? af@nesisdiing f»l’qe‘ber@‘értm@l‘enéaweiscsflonheadat ds packetsi when the

tranSWlSSl0®c$b@H@nkstQO@ﬁcaﬂgaﬁ§$ﬁ§§¥&H st@QQKG% LR Smé@%f éacﬂg %h or

| owering th greor tolerance of the data packets ransim ssi on
state i g gogg RG<56 L Ehel £BE AYeHdiskeiha oed apadaviee| bt Melmsspddief i cal |y,

t he RoS Conﬁﬁobdunbt519reﬁt1malﬁﬁhn§ﬂﬁtﬁﬁﬁﬁﬁkrmiﬁ§§ ﬂ@@ft@fzﬁhﬁ1ﬁﬁﬂ'o
0' and the base statlon

P R i N R Bk
30A, and®estirfates tthd backle’e togssmigte nef teB@inal device is
controlled accordlng 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 transmiiting terminal device according to the
20 congestion state of the transmission path that is analvzed
according to the media packets (RT packets) received by the
relay device.
For this reason, even in the case involving a
transmission path with a poor transmission state such as a
25 radic 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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21 March 2005 the radi o channel. between the packet anal ysis device 30B
and the receiving term nal device 50 according to the difference (Lr-Lpb)
of |;he packet loss rate Lr at the receiving term nal §H$ﬁgSRzgeg t: he
packet |oss rate Lpb 5 at t;he packet analysis device 30B f ure
(Lr+Lpa-Lpb) of the packet |oss rates of these radio channels is set as
the total packet |oss rate at the radio channels, and the error tolerance

of the data p@@k@t§ UTB;ﬁhﬂﬂgﬁﬂ @@QQEdhngh&OtrJﬁgﬁﬁﬁgﬁﬁg HRacket ;| oss rate,
10 In this W@ e an 2§§| e.tore luce t he radati on of the data
packets due } Iﬁﬁﬁfléﬁgg ereing 54 eékﬁ%n%ﬂ éed Y- n2@ t he

over head dueth® <11he1 Erlree?r (tibdeenanoemni sk hbh ard ye astid etrhercaasmwbﬁa&l on
systemof Fig.. 1 s¢rib bove. 15 Also, the a
C U+ 3 Fg%%ﬁe%% %E ﬁgg? é{%% ﬁ p&ﬁhﬁtF Lpe?%y

description is directe exenpl a
devi ce LO? therpapikdted @waﬁ%elerdevmcetB@g tdnmﬂnmﬁedewatmoms40 and i; he

traffic contaol dlowide £ denscRar she dexiaes bt il 3 %9:@18053' ble to

use a conflguratlon in which a part or the AGEIONS of these
devi ces are5b<HVid%H“ﬁﬁﬂégF§ﬁP9t Pﬁdoﬁeeokf%ﬂ%mlﬂﬁMQﬂ|Stﬁycoﬂndeysces Also,

the above desaniipt, Q:Iﬂ) |t$1adl nectiedpbosihee € em @M %%%YYQEE%LD
control unit 19 analyzes the state of the transm ssion bet ween the

transnitting 1% 1% ﬁlﬁéﬁkﬁéﬁléETaﬂﬂC¥%bg}eﬁéﬁV“Hém%éPnﬂﬁélSHéP?c@faccordlng
to the pdtkethd dssinsatiesard phehdelay jitter described in the RL'CP

report, and cont Qs (hie quakbhlegy ol LhefaldsPakel st be transm tted
according to the anal yzed ) i°s al'ss péggl%le to anal yze

the state ofIﬁﬂemgﬁsﬂpan§ﬁﬂ§sﬂehhp@ﬂﬁ“&tdawmswgSﬁoonhetotheﬁupmr@meiers

described i nddie m@aneepaét;weguctm@&JJ}%@H{% Qferl’r@ﬁ @fk@é dhfnd the
- del ay foe tQEERTF packets, for ex @g and contro alitres of the
S a

dat a_ packet 8 %68 ' P-BRs T PéRAL nd‘idstﬁéséh§ﬂ9zéﬁ qe’¥Rel 35 Al so,
'the abdve déscriuptliiohekssodi teetreed s @ddh@t<3.(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 featlures of the present invention.

Accordingly, all such modifications and variations are

intended to be included within the scope of the appended

claims.

30

35
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21 March 2005 exenpl ary case of controlling the transm ssion rate and the
error tolerance of the data packets, but it is also possible to analyze

t he congestion state of the wired channel portion accordggﬂmﬁo 28@ packet
|l oss rate at the packet anal ysis device or the packet R %’ t he
packet analysis device and the receiving term nal device, and control only
the transm ssion rate according to the analyzed congestion state: As
descri bed, according to the present invention, the to congestion state of
the' transmi ssion path is analyzed according to the transm ssion state of
the medi a pacK¥HAT IBREAYMERdBS) received by the relay device that rel ays
the |ZT packets fromi:he transmtting termnal. device, and the

transm ssion rate of the media packets (RT packets) to be 15 transmitted by
the transmtting termnal device is controlled according to the congestion

st anal ySi ! oul Loy 30 LhBlo Ty 2SS, Regnh ohe bapbraa s on
transnmitting ueahlna¢sd@ﬂlMﬁﬁzﬁxnﬁqhﬂny tt® bhetzanammgésﬂlﬁnO@t@Ie of the

transm ssion ngﬁé%ihgﬂ nk -8 E%%qﬂﬂmﬁgpgrdhngeEglgpggnggkﬂlﬂégkets (HT

packets) receive vice. Por 1:his reason, even in the case
i nvol ving a d?hh@ﬁ1s@@@ﬂf*ﬁﬁﬂgvﬁh¢13$9ﬁ§opftransn1SS|on state such as a 25

radi o channel pgt V\@I%]lwti]ﬁl%r@mgtééﬁlgmt %ﬁ:ﬁ‘t@abf‘dﬁvtgﬁnﬁrﬂﬂsémrxﬁﬁﬁi vi ng
term nal device, for exa i s possi, bl to contr

transmi. ssi. oﬁe?%ﬁ%ﬂcﬁhﬁrﬁ¥QHﬁﬂ§¥ﬁﬁﬂ§k§F§m6ﬁa eﬁé&ﬁe?%? E%%r%ﬁﬁq¥ﬂ%ﬂ%/
according to thempeiladeciongestion state of the transm ssion path, and

thereby it is possible 30 t.o prevent the IQm@rlng i he d rangm.ssion
rate more thanPb ie%é%‘sa‘rv’b A $6,2758065d i Rg St 6t ?esen n\/‘en"fl{non t he
congesti on statesifed Hey UrangnnssknnCpaﬁhrbEBMegnnthehetm%ﬂmﬂnnaqhﬂ}s

tr-,rmnal d“ﬁ&@#@ﬁ? €$§6Q%ﬁﬁi 1GQn%e&%kH ha§°ﬂ9€%&§eaﬁé«ﬁﬂ?H%%%ﬁﬁihEe
transn155|on st eo a -3l rch 200
terminal device; and
(c} controlling the gualities cof the media packets to be
transmitted by the transmitting terminal device according
to the congestion state analyzed by the step (a) and the

transmission state analyzed by the step (b).

2. The communlication quality control method of ¢laim 1,
wherein the step (b) includes the steps of:
{1) analyzing the transmission state of the medlia packets

received by a relay device for relaving the media packets

from the transmitting terminal device; and

{(b2) analyzing the transmission state of the media packets
received by the receiving terminal device through the relay
device; and

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

analvzed by the step (bZ).
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packets (RT packets) between the transmtting termnal device and the
receiving termnal device is analyzed, and the qualities (the transm ssion
rate, the error tolerance, etc., for exanple) of the nedhgé&ﬁpﬁﬁbés(R'f
packets) to be 5 transmtted by the transmtting term nal €84
controlled according to the transm ssion path congestion state analysis
result and the transm ssion state analysis result, so that it is possible
to control the qualities of the nedia packets (RT packets) according to
the state of 10 the transm ssion path. Por this reason, even in the case
involving a transmission 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 pagket $he @dmmunticanssnt hadl appr opit 86 Bl iye GeeDrad na A1 phe

act ual transq|§§;on staggé%f th$htra sniss%on path. It; is also to be

noted that, besi g§rtho F@gd nBntT oned" above, many nodi fications and

vari ati ons of the t2@namiveiegbaedrapaotrs uﬁytmmatmﬂhsmﬁﬁdmmﬂ gﬁwa@rting from
the novel and dyanl-a089uspbeatpesypl {he RSSOl A MAN Qo peqr di ngly,

all. such nodi ons“and varrations are d within
t he scope of tdeeiggpeaddd clains. L5 30 35 -33 21 March 2005 WHAT IS

CLAIMED IS 1. A comabﬁl@%@ﬁgqyawwr@%rme rethodh Qi ogoRLERL! i ng
gqualities of nedia packets to be transnmtted froma transnlttlng term na

device to a r&88LVERE P& fRaFterelPel, te ot ididtgmife iggeperainal

device.

4. The communication quality contreol method of claim 1,
wherein the step (b) analyzes the transmission state of the
media packets at one transmission path for which the
transmissicn state is poorcer among a transmission path
between the transmitting terminal device and a relay device
Tor relaving the media packets from the transmitting
terminal device and a transmission path between the relay

device and the receiving terminal device.

5. The communication guality control method of claim 1,
wherein the step (b) analyzes the transmission rates of the
medla packets by analyzing at least cne of a number of lost

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

6. The communicaticn quality control method of claim 1,

wherein the step (c¢) controls the qualities ol the media

packets including at least one of a transmission rate apd

an error tolerance of the media packets.

35




(a) analyzing a congestion state of a transm ssion path between the
transmtting termnal device and the receiving termnal device; (b)
anal yzing a transm ssicn state cf the nedi a packets recej b el ay
device for relaying the nedia packets between the transn#yﬁﬁﬁﬁﬂggpiinal
device and the receiving termnal device; and (c) controlling the
qualities of the nedia packets to be transmtted by the transmtting
term nal device according to the congestion state analyzed by the step (a}
and the transmi ssion state analyzed by the step (b). 2. The conmmuni cati on
quality control nmethod of claim1l1l, wherein the step (b) includes the steps
of : (bl) aaalS zing tho transm ssion state of the nedia packets received
by a relay device for relaying the, nedia packets fromthe transmtting
term nal device; and (,b2) analyzing the transm ssion state of the nedia
packets received by the receiving term nal device through the relay
device; and the step (c) estimates the transm ssion state of the nedia
packet s between ( hent tROGM 4 [ d£F Mdal Waisal 3de theniREE HLPle

term nal device accordi to the transmi ssion state analyzed by the step
(bl) and theCP?‘aﬁéﬁ%%i@ﬁe sTHRRS Qral yzed by the step (b2). 34 21 March
2005 3, The comunie&mém Dot qualiddi £ Pia@tsetrbad et ¢kahsn2tfungher

conpri si ng tgﬁrﬁiﬁgf %:-égansnitting a report of the transm ssion state
anal yzed by the step € ﬁﬁ to the, transmtting term nal device; and
transnmitting a repottinfng e talansd gsickrtshatéyanal yzpdrbyofhe step (b2)

to the transpiiiifgsd &I M NAl+ d G8re media packets received by a relay

By

L2
-
(=
[
1

R ila) - ]
2 for relayi

By i g

ct

he media packets from the transmitting

terminal device, and a received packet analysis report of a

transmission state of th

[44]

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 énd the received packet

analysis report acquired by the acquiring step.

8. A communicaticn gquality control system for controlling
gualities of media packets to be transmitted from a
transmitting terminal device to a receliving terminal
device, comprising:

a congestion state analysis unit for analyzing a
congestion state of a transmission path between the
transmitting terminal device and_the receiving terminal

device;
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4. The communication quality' control nethod of claim11, wherein the step
Eb) anal yzes the transm ssion state of the nedia packets at one

transm ssion path for which the trall Sm SSiCn State i S p a tray
S~.,i scion path between the transmtting term nal devicgsiﬁ%"gﬁgﬁﬁg

device for relaying the nedia packets fromthe transmtting term nal device
and a transm ssion path between the relay device and the receiving term nal
device. S. The comrunication quality control nethod of claim1l1, wherein the
step (b) analyzes the transm ssion rates of the nedia packets by anal yzing

at | east one of a nunmber of |ost packets, a packet |oss rate, a delay, and

a delay jitter. 6a TYamspemsiancathén gualtsis contt ofomettsdd zdingeclkai m 1,

uhereln the shandhiksGORl Akt B2 el htaes Plolohie MRAIR RABKLLS kgL udi ng

at |east one of a transmission rate and an error tolerance o
packets. 35 d2¥invgr dler2063aying FRehBadiBrPYIPET & itRFEaY dmitting

termnal devitg@nsnGRhIgSitRGmiR81SHEPScOfand rasBddd NG M dieaRagket s from
the transmitting term nal device; acquiring a relayed packet analysis

report of a Uerdf&ri €8idon state of the media packets received by a relay

device for rcl_ rg thetyed arpacree tontr®liling herd rAnsmditisngr taen nal
devi ce, and a recelve acket anal SIS éﬁﬁgrt of a tran1cInISSIon St 8t e of

L~ @redia BAERE B2FBEde 68 BY ATt BRI Wer i hdiT eidd: "nd
controlllng gqezininaés defvirkeanedrdipacket sh¢ occdyeze gtrianms wititted abp 1y hed

transmtting, §t%BeagﬁgrggqgohoSEQge égé dg%;QﬂﬁéggngpQ%%skgagggggg gﬂ? t he

recei ved packet ~anal’ysSi's Téport acquire acquiring step
connunlcatloﬁtqmﬁlﬁuylﬁéﬁﬂrbv §?§tén@¢%ml%ﬁWﬂn(ﬁﬂﬁtmgaﬂqdaﬁﬂﬁlégl@f medi a
packets to be transmtted fron1a transnlttlng term nal device to a

receiving termnal device, conprising; congestion state analysisg unit
for anal yzi ng-a EBﬂgé@@WBﬁl§ﬁéi@ﬂ $U%J%Wbﬁ§ﬁﬂ§§ﬂoﬁ3ﬁéﬁw Bét GeBATt Ae

transm ttingyheratnakhdevi-a8sANdst e seced vimg starsnunale ideviuaes:

a relaved 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

a received packet analysis unit for analvzing the

transmission state of the media packets received by the
receiving terminal device through the relay device; and
the control unit 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 relayed packet analysis
unit and the transmission state analyzed by the received

packet analysis unit.
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36 21 March 2005 a transmi ssion state analysis unit for analyzing a
transm ssion state of the nmedia packets received by a relay device for

rel aying the nedi a packets between the transmtting ter ?%ﬂ ﬁ b e and
the receiving termnal device; and a control unit fe. ? e %é %
qualities of the nmedia packets to be transmtted by the transmtting
term nal device according to the congestion state analyzed by the
congestion state analysis unit and the transm ssion state analyzed by the
transm ssion state analysis unit. 9. The conmunication quality- control
systemof claim@8, ti~hereir. the transm ssion state analysis unit

i ncludes: a relayed packet analysis unit for analyzing the transm ssion
state of the nedia packets received by a relay device for relaying the
medi a packets fromthe transmtting termnal device; and a received packet

anal ysi s uni t]hd OrTh%”%'o)ﬁﬁhﬂ@cE'ﬂ?ohr §08M 851 OPn BE& 659 dih& fMRAIA spgCket s

recei ved by t receiving termnal device through the relay device! and
the control uJtinthegscCiopRréSinBe transnission state of the nedia packets

bet ween the transni tliingetepatRak Qﬁéﬂ??lsaﬂébézh@ ﬁﬁﬁﬁd:ﬂ"ﬂ g drefumiiral odevi ce

according to the transm ssion state analyzed e rel ayed p cket
anal ysi s unittr 358 ithd8r 3nERPEET 0T sf%?e¥ Qg%ﬁFQR/%W%g W@&d B¥cket

anal ysi s un|&heS?el%iehhpﬁbk@@OEn&Dssiheumnmnuﬂlmmﬁ|nylayuﬂevh¢ecmﬁttﬁb
system of Claln%%olf%Eggeﬁncgggrkgéggmittlng terminal device; and
a received packet report transmission unit for
transmitting a report of the transmission state analyzed by
the received pscket analysis unit in the receliving terminal
device to the control unit in the transmitting terminal

device.

11. The communication quality control system of claim 8,
wherein the transmission state analysis unit 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 for relaying the media packets from the
transmitting terminal device and a transmission path

between the relay device and the receiving terminal device.

12. The communication quality control system of claim g,
wherein Lhe transmission state analvysis unit analyzes the
transmission rates of the media packets by analyzing at

lcast one of a number of lost packets, a packet loss rate,

a delay. and a delay jitter.
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a relayed packet analysis report transmssion unit for transmtting a
report of the transmi ssion state analyzed by the relayed packet analysis
unit .in the relay device to the control unit in the tra?ﬁq%%%hqﬂm%ernina
device; and a received packet report transm ssion unit fo ansmiting a
report of the transm ssion state anal yzed by the received packet analysis
unit in the receiving termnal device to.the control unit in the
transmtting termnal device. 11. The conmunication quality control system
of claim8, wherein the transm ssion state analysis unit analyzes the
transm ssion state of the nedia packets at one transm ssion path for which
the transm ssion state i s poorer anong a transm ssion path between the
transmtting bﬁrni al device. and a relay device for relaying the nmedia
packets from the ttansHifttt %PéWwﬁﬁéﬂ gév?@@téﬁé 8YEFafshf selahmplt h

bet ween t he relerye idevitoe cﬁnctrtdle uﬁﬂQ:EIC\éhlﬂgolgr ghBahudeytees d£.che
communi cati on qyallt cont rol aim 8, wherein the transm ssion

state anal ysi's un t° ‘H&V§Eé§“?ﬁ%ﬁnﬁr3hsﬁ?§§?oﬁ“?a?%saoFf%$ﬁﬂ¥ﬁﬁﬁQ£[nﬁﬂmets
by anal yzi ng aatd dreastranvadferanrenber thk hoslappsketss . a packet | oss rate,
a delay, and a delay ,jitter. 38 21 March 2005 13. The conmuni cati on
quality control systemof claim8, wherein the control unit controls the

qualities of the Aredhisnpackat iRehydbngaaléeastopne ofna transnission
rate and an error_tol erance of the nedi a packets. 14. A transnlttlng

terminal device, coffpr %ﬁrﬂf“%atnéﬁﬁﬁsﬁééﬁé?nt?%h%nf%%l?ﬁﬁﬂﬁﬂ%tﬁkﬂg
transnittinglnadxﬁepanﬁ«ﬁs; an anal ysis report acquisition unit for

acquiring a relaygﬂ éet anaIyS|s egort of a transm ssion state of the
medi a packets recei Véd by “a °r &Py  GedrEd! FoF L Pl WY hg Ot HE HedildBpdcket s
fromthe tr aﬁﬁﬁaqung)amé-rem Aalaldevscegpoand B & eceinet paciets tanal ysi s

report of a t I Qn t.at L di a. ket s. I 8C ved
p tl"%:n%{@dsi% % Ck% @ ?CQE Qg %?é t’{)la%% GEV] ?é[\jé F._,tl es of

receiving term nal device; a contr uni con roPI|ﬁ§
the nedia pddi€ef’sdid Bécﬁﬁéﬁsﬁf?@eﬁh%yt¢¢ﬁﬁmﬂﬁﬁkﬂqxﬁﬂam1madadsmnssLon uni t

accor di ng { 0afrite of ekayad obapkeke aNdhyp: 51 HJr AN o B JheeLugd, packet
anal ysi s report Lacqui ¢ % y .the analysis report ach|S|t|on unit
e medla packets received by a receiving termlnal

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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