- 1 DATA CONVERSI ON APPARATUS, SI GNAL, DATA CONVERSI ON METHOD, DCE,
GATEWAY AND COVMUNI CATI ON APPARATUS BACKGROUND OF THE | NVENTI ON FI ELD OF
THE | NVENTI ON The present invention relates to a data conversion
apparatus, a signal, a data conversion nethod, a DCE (Data
Crcuit-term nati ng Equi pnent), a gateway and a conmuni cation appar at us.
More specifically, the present invention relates to a data conversion
apparatus etc. fpATAI OONDEREDgNORPEARRTUS| NseeNADN DATA sewvERBION ch does

not require octetyipgeht i BRES’ GRIrkwh#SEiD! MR EhPabiChPPARRGEEd t O
"octet/bit insertion") during comrunication on the basis of PPP

(Point-to-Point Protocol). The present invention furgﬁ r relates to a
comuni cati on appar at us mhi%ﬁcﬁéﬁ“HQQchﬁtwgﬁ:ﬂag%%FT %%he comuni cati on
| i ne. DESCRI PTI ON OF THE RELATED ART PPP is present as a data l|link |ayer
protocol of OSI reference nodel. PPP is a bit/byte synchronous and an

asynchronous |ink control protprRelDbyra 96 i BhvENTQWN. PPP is specified
in RFC (Request For Conments) 1661 and RFC 1662 of |ETF (Internet

Engi neering Task Force). Fig. 1 is a diagramshow ng a PPP frame

configuration (frane fornat%._The PPP frame has a flag field, address
field, control fithg, PEesfer®sl 1pverdi9mbeHatesh §9 efddaddy FRRVELELPN The

T o e DR B PE AL R LR FuPA b REId 28 Bl et byt
protocol - 2cjkicelit - B8EmZndtt ih PYEESibaerithe, F&Sghitehthy TAgdaddr ess
communication apparatus. More specifically, the present
invention relates to a data conversion apparatus etc. for
10 inhibiting octet/bit insertion in a section which does not
require octet insertion or bit insertion (hereinafter
referred to "octet/bit insertion") during communication
on the basis of PPP (Point-to-Point Protocol). The
present invention further relates to a communication
15 apparatus which reduces contreol packet on the

communication line.
DESCRIPTION OF THE RELATED ART

20 PPP is presept as a data link layer protococl of OSI
reference model. PPP is a bit/byte synchronous and an
asynchronous link control protocol by a serial circuit.
PPP is specified in RFC (Request For Comments) 1661 and
RFC 1662 of IETF (Internet Engineering Task Force).

25 Fig. 1 is a diagram showing a PPP frame configuration
(frame format). The PPP frame has a flag field, address
field, control field, protocol field, information field
and FCS field. The number of bytes of respective fields
are 1 byte for the flag field, 1 byte for the address f£field,

30 1 byte for the control field, 1 or 2 bytes for the protocol



field and the control field may sonetimes be conpressed by negotiation of
LCP (Link Control Protocol) ACFC (Address and Control Field Conpression).
Further, the protocol field may sonetinmes be conpressed by LCPPFC (Protocol
Field Conpression) negotiation. Still further, the FCS (Frame Check
Sequence) field may sonetinmes be conpressed by LCPFCS negotiation. Fig. 2
I's a diagram show ng an exanpl e of comunication between DTE (Data

Term nal Equi prent) through a comruni cation network and PSTN (Public

Swi tched Tel ephone Network). In Fig. 2, an exchange 8 and a gateway 10
forms a confrilaildgt iznd neteer k by tldE PoandheTEAS peeld.m Themaddrasson

t hrough DCE 4, exchange 8, gateway 10 and PSTN12. The conmuni cation network
5 can be,fcﬁléignﬂﬂégthﬁr@@ntﬁodoﬁﬁﬁﬂ@amaﬁnSm&@ﬁ#m¢5ah§ pompresetor

communi cat | oY HEALER BYE OF P (5P RR Gob e SR SnL o R AT Fepsp
Her et of or e, zﬁgﬁnc%rﬁaf@l Sk 983k g.%g;%:gt?égﬁbhe)d. frEQ{Pﬁ 2 QP dbochbie

data si gnal S been transmitte maki ng octe It insertion In DIE

2. Further, fieDifnd¢ sodeimedabeidompoesbied oelIsIPPRC ((Fretoeblarield
referred to "octet/bit deletion") has been perforned to the received data
signal . On t&empresEsinmi negenrlatdars. sighblli Surthgrsnithed ¢% ol DaEe14

to DTE 2, t/bid i tiop.h b f in DTE 14, d [bit
el et on' 1 n ©TeCS Sebighce) P 12 meT bR b HETe e it onr ey CEPRES”
comuni cat i ope§8EWRAN ANE 2 and a given point (point for term nating PPP)

in the network™i s perforned on the basis of PPP. As the given point in the
network, for exanpig,. 2 is a diagram showing an example of communication

10 between DTE (Data Terminal Equipment) through a
communication network and PSTN (Public Switched Telephone
Network). 1In Fig. 2, an exchange 8 and a gateway 10 forms
a communication network 5. DTE 2 and DTE 14 perform
communication through DCE 4, exchange 8, gateway 10 and

15 PSTN12. The communication network 5 can be, for example,

| a mobile communication network, and DCE 4 be, for example,
a mobile station.

In this case, it is considered that data communication
between DTE 2 and DTE 14 is performed on the basis of PPP.

20 Heretofore, when a data signal is transmitted from DTE 2
to DTE 14, the data signal has been transmitted after making
octet/bit insertion in DTE 2. Further, in DTE 14, octet
deletion or bit deletion (hereinafter referred to
"octet/bit deletion") has been performed to the received

25 data signal. On the other hand, when a data signal is
transmitted from DTE 14 to DTE 2, octet/bit insertion has
been performed in DTE 14, and octet/bit deletion in DTE
2.

Further, it is also considered that only data

30 communication between DTE 2 and a given point (point for



t he exchange 8, the gateway 10 or the like is considered. Here,
description is nmade for a case where the gateway 10 is the term nating
point. In the past, when a data signal is transmtted fromDTE 2 to DTE
14, octet/bit insertion has been nmade in DTE 2, octet/bit deletion nade on
the received data signal in gateway 10, and then the data signal has been
transmtted to DTE 14. On the other hand, when transm tting a data signal
fromDTE 14 to DTE 2, octet/bit insertion has been nade in gateway 10, and
octet/bit deletion has been made in DTE 2. However, in data conmmunication
based on thetgrmanafring APPP )} eventhe metworkod snpenfaumedngnothet pakis

I nsertion, a_d signal,.is transmtted agnd  ,received in the octet/bit
neer ted st abE. PPBr efambiNe G1V6R BOMBtdared HaRe BEPEH-bOT HATPLR 1 s
unnecessary jf.t ' b 4.and_g A ol

however, in Jtc 8 %%F?%%a(#ét)rh g%:rst{%ft‘?%h | s%?t g%nﬁﬁg\é\@%geg lrrsgé:?r%/le%efﬁdt'hi S

section. WieReget, etelidripseohi 08 hadeagder datadd aaitestlon qabenhy 19
increased, and throughput is deteriorated. Octet insertion neans, for
exanpl e, %a specthecterpjngtdaia nxinkescabe Phrodesstd when a dabjteigsedpe

h t 1.b to f 2-b i1 d [ | at L0
char et o (LR h et O BB bE, B003 Gy B SepetAst At o
using an exafpLepadifindat! 36 O 11181ty b NAEY RAIGH | RBde! Brl G108
di stingui she romother data portion, bit ‘insertion is nade, to data

ot her than theckliagd datensfignal’ ia"gabewaguel , "dlid ithemsere édtaf ¢ gnkle
data. Incidentally, as a DTE data |ink | ayer protocol used for the purpose

of connecti nBagobegiertieansnititedetta MGught - puBni Eheomrlig NFBA. nEhESY k
or PTIVAIE CONINLGA{ Pflg A4HPLKss SRR (FRLA'bhE PRI 05 BFE'20Udede /it
insertion has been made in gateway 10, and octet/bit
deletion has been made in DTE 2.
However, in data communication based on the prior art
PPP, even in a section not reguiring octet/bit insertion,
15 & data signal is transmitted and received in the octet/bit
inserted state. For example, it is considered that
octet/bit insertion is unnecessary in the section between
DCE 4 and gateway 10 in Fig. 2, however, in the prior art,
octet/bit insertion has been made even in this section.
20 When octet/bit insertion is made, data transmission amount
is increased, and throughput is deteriorated. Octet
insertion means, for example, a specific l1-byte data is
escape processed with a 1-byte escape character (1 byte)
to form a 2-byte data (will be described later in detail
25 with reference to Fig. 9). Further, bit insertion is
described using an example, when a flag ("01111110" in
binary notation) is to be distinguished from other data
portion, bit insertion is made, to ¢ata other than the flag,

when five "1s" continue, "0" is inserted after the data.

30 Incidentally, as a DTE data l1ink layer protocol used



PPP enabl es transf er of various network protocols such as IP (Internet
Protocol) , Appletalk, and the like. The PPP specifications are specified
as RFC (Request For Conment) of |ETF (Internet Engi neering Task Force).
Fig. 17 is a diagram show ng a conmuni cation exanple. |In the exanple of
Fig. 17, a DTE (Data Term nal Equi pnent) 52 and a DTE 60 perform

comuni cation through a DCE (Data Circui-t 4-term nati ng Equi pnment) 54, a
network 56 and a DCE 58. Here, the DCE 54 and the DCE 58 can be, for
exanmpl e, nobile stations (portable telephones). Fig. 18 shows a PPP frane
format. Flagt @Ep‘?légd?ﬂ%‘é’0§?aﬁf %?rmé@\@téﬂSPPP lrah@lrngtdslébtlf@metd@mwghng a

frame parti tion re entin addr ess of
this PPp 1 aReBIAS, CHTERn oA AP EEOTE Goref b Ry S et ef o
i's informatigatueadk f ppP %F'@ﬂh*tf—Wd“;PcBiﬁ%@fd’@@coﬁqr1%1@@%5%&%¥@b‘19 s
general |y used. Prot ‘ocol fieidis used for I dentifying thée protocol of
packet included i PPPmanlesnatéanatfered vannduprm&tmotkgac@ébcsﬂm/\auch t he
protocol field is |ncI uded in the information field. FCS (Franme Check

Sequencef i s3SudEd (A&t &FIk® hgF BPFBF Odet eAPRACE A1 Wé‘%dﬁ?%s%lkﬁel dThe
t he mformatp]gﬁ %cdlf J:gtl%%hsshﬁ(‘@ QPPPPrf,c}L o&eggrﬁ %igggge%so to a

link establis ase ysical ase.

In the link @émlélnts @baigmﬂ i rﬂﬁ@@fﬁemgm@m@@f@n@f ﬂa@?{(tb%e@mtrol

Protocol) is carried out, after LCP link establishnment, transfers to a
verification phasE;.g\A,hbﬂeia a/eimafgzcamsimopmgedmermnsnamaﬁne@noantample

necessary. en verification_is, sucgcessful., PPP transfers to a network
| ayer prot o\é\ﬁP bhgsexa Wﬁg@eoﬁcﬁlgi'ni%'s@tPTﬁgFBFIEE‘eEﬁFE‘W]r EPHRMEG Yo
each netiprksprohacel pre 60 perform communication through a DCE (Data
Circuit-terminating Equipment) 54, a network 56 and a DCE
58. Here, the DCE 54 and the DCE 58 can be, for example,
mobile stations (portable telephones).
Fig. 18 shows a PPP frame format. Flag represents
15 start or end of PPP, and is used for identifying a frame
partition. Address field is information representing
address of this PPP frame, for which a fixed wvalue is
generally used. Control field is information used for
identifying frame type, for which a fixed value is
20 generally used. Protocol field is used for identifying
the protocol of packet included in the information field,
and protocol packet shown in the protocol field is included
in the information field. FCS (Frame Check Sequence) is
used for making error detection from the address f£ield to
25 the information field.

Fig. 19 shows a PPP procedure. PPP transfers toa link
establish phase when a physical layer starts in a link stop
phase. In the link establish phase, link setting
procedure of LCP (Link Control Protocol) is carried out,

30 after LCP link establishment, transfers to a verification



Is perfornmed. When each NCP |ink is established, packet of network

prot ocol corresponding to each NCP becones transferable. Further, PPP
transfers to a link end phase by a comunication end request or the |like -
LCP instructs to transmt an end request packet, when its identification
packet is received, so that PPP link is closed and the physical layer is
cut off. Further, close of the PPP link. §s . notified to the network |ayer.
When the physical layer is cut off, PPP returns to the Iink stop phase. A
LCP or NCP link establish sequence exanple is shown in Fig. 20. Here, link
establ i sh caaseonvwhencha vweodfisadnidmopeoBeduaitsnis aagrieskiowt as

respective settin i dentjfication_.packets. ln respective. pa s, IDis
used_f(n_(xﬂ?%gﬁgﬁﬁghcegkfﬂkéY??ﬁGlﬁé%ﬁgﬁ pack Qﬁ§§£Péspgﬁ§%_ packet
(setting identhhkealdoPoPRekllvoseitdNer b0B1PScKEE, WheSRIREPN ink
rejection packet) , and I D val ue recelve I n the Tequest packet 1s

i ncl uded i n g¢éet iBgvproeafutdecoreeppasel itag kied .ermetansk pgriotgpeol
setting request packet, an option (Opt_A-GQ can be designated. Recepti on

si de of Phe S2tRPEREOrEGEest MikeaachhlRP afinkogs @stahiiched i Pagket
setting request cket can pe ecogni zed nd t hose valu re al

ol erabl o dEcPBLACTH FePEREL FeIEaP PRATNS oot (PHGNY SilochRERS: i n
the setting+&88FkliatAld ON MASKRE rand ppet kaiSr &r & 8P WG nH N Ph&88
request packet reception side, when an unrecogni zable option is present in
opti ons i nclhyled cdammuyrel settiongendqueguiezdcoet thienlfike .sefidhdnsjmetton

packet rmakes a response including the unrecogni zabl e option. The setting
request packle?® ?%%%T?‘Bna%iq}é‘? e el PagheitonéhRcl tidetieh tidd Gk 1PRg

request 1gackel REE HeCOULZRADLE, YeVELe PREOIEAD! £50RY UL Y ahHES te St
physical layer is cut off. Further, close of the PPP link
is notified to the network layer. When the physical layer
is cut off, PPP returns to the link stop phase.
A LCP or NCP link establish sequence example is shown
15 1in Fig. 20. Here, link establish condition is that node
A and node B transmit and receive respective setting
identification packets. Inrespective packets, ID is used
for correspondence of setting request packet with response
packet (setting identification packet, setting negation
20 packet, or setting rejection packet), and ID value received
in the request packet is included in the ID value of the
response packet. When transmitting a setting request
packet, an option (Opt_A~G) can be designated.
Reception side of the setting request packet, when
25 all options included in the setting request packet can be
recognized, and those values are all tolerable, accepts
all options included in the setting request packet in the
setting identification packet and performs a response.
The setting request packet reception side, when an

30 unrecognizable option is present in options included in



in the setting negation packet includes only intolerable value option,
however, changes these options to tolerable values and perforns a
response. Further, when options other than those included in the setting
request packet are to be requested to the setting request packet

transm ssion side, those options can al so be added to the packet. The
setting request packet transm ssion side,s when receiving a setting

rej ection packet, such rejected options are renoved, and then transmts the
setting request packet again. The setting request packet transm ssion

side, when theesalta resussiyDayget odhabret et E oG rrdg e ckitkket

with option _values_c e i.NC ' ' n |

packet " HondVar¢ Aot kg 10515 e EE Mg RebE ARG e
setting negation mackes ¢ tifgerelyudiempscrekeskedpt dgUSL AL I @hai egEUr €
exanple up to LCP or NCP |link establishment will be described with
reference t @i gon20inqla)dssdt innghee@ebtifgonfique st r pgoéstt) ket was
transmtted fromnode A to _node B, however, |ost halfwa in the |
transmi s8i oF e¢BYINGAO 1 . NREGEETa JéaBi@kemloOfieY?iH&S Pt
acket of [ 0, o =T : | rJ f ok § g8 ' d
Phe setti ng ThidroabEit’ GEget1dh FHLReR BRI Mes on (PULpELIRTRNLES, |

a val ue di f kef Bk opt 28nt,hRowekidNg oreiigss thasketoptiods tlc) odelrtdibe
request packet was transmtted fromnode B to node A however, | ost
hal fway in tyeluegnamds penforpg) aNswsBINBecaukardfeonswipn eptaRn®, and

Qpt_E in theot eé}i %ﬁarrleq:%etasée pfﬁclgihd%fd (31.31’2 %Qn(s)%t %x{geCPQShéS(E packet
10 are to be requested to the setting request packet
transmission side, those options can also be added to the
packet.

The setting request packet transmission side, when
receiving a setting rejection packet, such rejected

15 options are removed, and then transmits the setting request
packet again.

The setting request packet transmission side, when
receiving a setting negation packet, a setting request
packet with option values changed to those included in the

20 setting negation packet. However, when a plurality of
values exist in the options of the setting negation packet,
one of them is selected.

A negotiation procedure example up to LCP oxr NCP link
establishment will be described with reference to Fig. 20.

25 (a) Setting request (configure request) packet was
transmitted from node A to node B, however, lost halfway
in the transmission.

(b) Node A, because a response packet to setting
request packet of (a) is not received for a certain period

30 of time, transmitted the setting request packet again. At



made a response including these options in the setting rejection
(configure reject) packet. (e) Node A renoved options Opt _C, Opt-D, and
Opt _E in the received setting rejection packet of (d), changed the ID
val ue, and then transmtted setting request packet. (f ) Node B, because
all options in the received setting request packet of (e) were

recogni zabl e and these values are all toterable, in the setting
identification (configure ack (acknow edge)) packet nmade a response

including all options in the setting request packet. _ ( Node .B,. becapyse a
response pacfkté}gt BomentY 'ngo?%)ﬁuibt "%alt%‘etw%? 58;% ﬁ:so r?ot‘g%;a}&@i @&%ff%!l:e%
certain peri o] | S 'Eﬁﬁgg | e til request packet of

t he sane fofﬁg?magh%hgﬁgg%%ﬁﬁggkéqueé?ggggﬁgﬁ 5??(€??g(h) Node A, because

option Opt_G in the)ss¢tthggr eggesist pexkedt ofa$ g ransmdtt tesd rfecmgmaéd,
made a response including this option in the setting rejection packet. (i)
Node B, rend¥etiot Redepth o @peveri.n iaft rkebfvay idetthe gt FapseisshiPhcket

of (h) , .changed | D.valLue.and transm.tted e setting.request cket .
() hbdesA,_bepauéifv%?gg @Q HFQ%E§%p?Pghod%;g§%f§’t?ggsg?t?ﬁﬁfﬁgggegt
packet of (ijniyhd A&Febhg rOgURY packdti8rZ1n9f chReAPbleoreRigdiiéq,
intolerable, and it is tolerable if the value is z2, in the setting
negati on - 8nadeosf rpepomak @(nedatdiegatherew edyel npadkettivhangéed itnkee

val ue of option Opt._ F to z2 and transmtted it. (k) Node B, changed option
Opt _F in t heFedeetidp (s%@@fagq%?@gaq%%%ick)@tdﬁﬁt( j) and transnitted the

22: E : Rg request packghae( d), MIveaPEERYBRLRIpOREL 08t Bt Rhd WSt VR
10 in the received setting rejection packet of (d), changed
the ID value, and then transmitted setting request packet.
(f) Node B, because all options in the received setting
request packet of (e) wére recognizable and these values
are all tolerable, in the setting identification
15 (configure ack (acknowledge)) packet made a response
including all opticons in the setting request packet.
(g) Node B, because a response packet to setting
request packet of (¢) is not received for a certain period
of time, transmitted again the setting request packet of
20 the same format as the setting request packet of (c).
(h) Node A, because option Opt_G in the setting request
packet of (g) cannot be recognized, made a response
including this option in the setting rejection packet.
(i) Node B, removed the option Opt_G in the received
25 setting rejection packet of (h), changed the ID value and
transmitted the setting request packet.
{j) Node A, because value w2 of the option Opt_A in
the setting request packet of (i) is tolerable, however,
value z1 of the option Opt_F is intolerable, and it is

30 tolerable if the value is 22, in the setting negation



request packet of (k) can be recognized and these values are al

tolerable, in the setting identification packet mnade a response including
all options in the setting request packet. An exanple of LCP link cut
sequence is shown in Fig. 21. (a) Node A transmtted end request (term nate
request) packet to require link release. (b) on receiving the end request
packet, node B transmtted the end identsdfication (term nate ack) packet.
Node A receiving the end identification packet becane a |ink close state.

(c) Node B, after waitin r acertain tine fromthe nd ldentif _ication
packet transtfQRESFULS é‘%’%ﬁn?ﬂte@@té'nv%tﬂfkl?%ﬁﬁgglgep)a)c@&c ?H)C ed thg

I Vi t t t4 t
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phase. The node B ¥ pcRbvien® ! hehendeddept 1dgadbpen Fpankethbeganme ivedi nk
close state, cut off the physical layer, and transferred to the link stop
phase. Fig. Qezttmmsnaglaetapvrapaﬁét%@qﬁerﬁcé anghprangsiigteErhedarting

request/response cket Fe LCP echo request /response packet is used
during - %ﬁ rshment and can be used for determ ning whether
or ot 1 he "nk |61 %dke 2 pbRdRse LIRNSHEEbRG LERIREHR JOMied!s PACKR
confirm whet her or got U%P b IS na?nt ne (b) Node B on rece|V|ng§the

LCP echo requaqhepacpanketr@ﬁshkotednLEE gelomgrespedsanfethe geepta)ueacket
to are all tolerable, in the setting identification packet
made a response including all options in the setting

10 request packet.

An example of LCP link cut sequence is shown in Fig.
21.

(a) Node A transmitted end request (terminate request)
packet to require link release.

15 (b) On receiving the end request packet, node B
transmitted the end identification {terminate ack) packet.
Node A receiving the end identification packet became a
link close state.

{c) Node B, after waiting for a certain time from the

20 end identification packet transmission, transmitted an end
request packet.

(d) Node A, on receiving the end request packet,
transmitted the end identification packet, cut off the
physical layer, and transferred to the link stop phase.

256 The node B receiving the end identification packet became
a link close state, cut off the physical layer, and
transferred to the link stop phase.

Fig. 22 shows a keep alive sequence example using LCP
echo request/response packet.

30 The LCP echo request/response packet is used during



respond that the link is maintained. (c) Node B transmtted LCP echo
request packet to confirmwhether or not LCP link is naintained. (d) Node
A on receiving the LCP echo request packet transmtted LCP echo response
packet to respond that the 1link is maintained. As one of characteristics
of packet communication, since the comunication line is used only when
data is generated, a conmmunication node &xists in which adoption of a
comuni cation fee system based on the data anmount is possible. As a

conmuni cati on ?ee I'S user 0 bé Ccommunrcate

not exist, tyhRbther ast Uuabtythlee 1comuniscatiien, line is not used. In the
past, when PPP is used as DTE data link |ayer protocol in a comunication
node adopting a cbadtuNodat ifontransifift tadtleGPbastd oreqpestiar@citinto by
transferring PPP control packets at {h Q njcation start_time and
connunicatidﬁoﬁﬁ&QWrﬂﬁetkgre@ﬁbnghuégglﬁégg%ﬁgé'Bﬁ&?é?lq?g‘nnking
continuity confir [ f P ' : Lodh cad b, caRE HREUdKE pdbREE are
problens%that an Ugitﬁgdgoﬁnﬁﬁi%gggéﬁgﬁgéﬁg?&is re%u?red §F5n1tﬁé user’
poi nt  of vieranaid cos@UDCRakicdiv aostpang ecdrantnd catpdiy it rpddke tanmunt
tend to increase fromthe communi cation enterprise - 10 point of view
SUMVARY OF THESPRVENTHIGAL | Ehies Jiids e or BadmtehjRe4d - of the present invention

to inhibit octet/pit insertion_in_a.secti ot _requirin oGt | t
insertion during Eﬁﬁa E’%mﬁﬂQﬁ?Pgﬁl%gtsee%olg%ﬁP%Igh%s?%i%gsgagjaae@ér%%s%ossi on
anount is redynedrnt RAIEPHer or not LCP link is maintained.

10 {(d) Node A on receiving the LCP echo request packet

ST S GOS8 e i SERk 20 Hbmaniog,.

transmitted LCP echo response packet to respond that the
link is maintained.

As one of characteristics of packet communication,
since the communication line is used only when data is

15 generated, a communication node exists in which adoption
of a communication fee system based on the data amount is
possible. As a requirement in such a communication node,
it is desirable that communication fee is not required when
user data to be communicated does not exist, that 1is,

20 actually the communication line is not used.

In the past, when PPP is used as DTE data link layer
protocol in a communication node adopting a communication
tariff system based on the data amount, by transferring
PPP control packets at the communication start time and

25 communication end time, LCP echo request/response packet
for making continuity confirmation of PPP link
periodically, and the like, there are problems that an
extra communication tariff is required from the user point
of view, and communication cost and communication traffic

30 amount tend to increase from the communication enterprise



I mprovi ng the throughput. Another object of the present invention is to
reduce the control packet on the conmunication |ine. Wth this
configuration, reduction of comrunication tariff/comunication cost and an
i ncrease in subscriber capacity associated with comrunication traffic
amount reduction can be achieved. In order to acconplish the above
mentioned objects, in a first aspect of 10he present invention, there is
provi ded a data conversion apparatus perform ng octet deletion or bit

deletion to datatha ing a PPP configuration and being octet-inserted or
bit-inserted thta® eé%HH”aspect of the present invention, there 1is
provi ded a data conversion apparatus conprising: deletion neans for
perform ng octet deletion or bit deletion to data having a PPP frane
configuration and being oct&UMMISRYteR GHEI INVES®IOd; and additiona

i nformati on addition neans for adding additional information including
information for identifying a frame partition to the data octet-del eted

or bit-del eted byI{hgsg%&j%;ge%ggggg- i ded NbEd B3P e OLn ke RIciRENbn

i nvention, there s - rovi a conver si on “appar atus conpri si ng:

flag del eti ofb nB@Rsbh@r ceeleet ik arddagtibemidahasebaviong natPPRduaieng
configuration and being octet-inserted or bit-inserted; and del eti on neans

for perfornogtetysttdenseimnier diningelata gerairheagaos bregierstBl by
the flag delli ofa ™A {Pafskd¥d{basRacunt {L°-R0EAY, HEPLLY
improving the throughput.

10 Another object of the present invention is to reduce
the control packet on the communication line. With this
configuration, reduction of communication
tariff/communication cost and an increase in subscriber
capacity associated with communication traffic amount

15 reduction can be achieved.

In order to accomplish the above mentioned objects,
in a first aspect of the present invention, there is
provided a data conversion apparatus performing octet
deletion or bit deletion to data having a PPP configuration

20 and being octet-inserted or bit-inserted.

In a second aspect of the present invention, there
is provided a data conversion apparatus comprising:

deletion means for performing octet deletion or bit
deletion to data having a PPP frame configuration and being

25 octet-inserted or bit-inserted; and

additional information addition means for adding
additional information including information for
identifying a frame partition to the data octet-deleted
or bit-deleted by the deletion means.

30 In a third aspect of the present invention, there is



I's provided a data conversion apparatus conprising: flag deletion neans for
deleting a flag fromdata having a PPP frame configuration and being
octet-inserted or bit-inserted; deletion nmeans for perform ng octet
deletion or bit deletion to the data flag-deleted by the flag del etion
means; and additional information addition nmeans for adding additional
information including information for -ddeéntifying a frane partition to the
data octet-del eted or bit-deleted by the deletion neans. In a fifth aspect

of the present in e IS rov SI appar at us
perform ng det®t* QFiarcﬁﬂy %@?o%ﬂﬂ? c%%ghégﬂ “frane
configuration amkf@ naemgthﬁQ&éhﬁ§mﬁd¥i@él@%&ﬂ?ta fDéQrE%%m|dh@aS|Xth
aspect of the present invention, there is provided a data conversion

appar at us cdmpviisigng: PPRdfiramenabnfnfumst ion aeddie ongneahs t-dnsiateedng
additional information fromdata having a frame configuration in which the
addi ti onal i9¥ oP&tiiaFeFREREdi B84 nformation for identifying a frane

Pt et o8er toq o fe etRdn Mt el AREAI NG W00 L2BH 1% U 0L bt

octet-inserted or I't-1nser I'ISEI’ n neans orm ng

octet insertid@ne®hiod ttol fREr Haa tﬂé@ed@@@téi?'l@jredh@f f&.@@tcﬂ@m@hon
I nformation by the additional infornation deletion neans. In a seventh

aspect of timeepnesent invention, there is provided a data conversion
apparatus conpri sjng; i nsertion means, f of, performng petet dinsertjon, or
is provided a data conversion apparatus comprising:

10 flag deletion means for deleting a flag from data
having a PPP frame configuration and being octet-inserted
or bit-inserted;

deletion means for performing octet deletion or bit
deletion to the data flag-deleted by the flag deletion

15 means; and

additional information addition means for adding
additional information including information for
identifying a frame partition to the data octet-deleted
or bit-deleted by the deletion means.

20 In a fifth aspect of the present invention, there is
provided a data conversion apparatus performing octet
deletion or bit deletion to data having a PPP frame
configuration and being not octet-inserted or not bit-
inserted.

25 In a sixth aspect of the present invention, there is
provided a data conversion apparatus comprising:

additional information deletion means for deleting
additional information from data having a frame

configuration in which the additional information

30 including information for identifying a frame partition



i nsertion to data having a frame configuration flag- deleted froma PPP
frame configuration and being not octet-inserted or not bit-inserted; and
flag addition nmeans for adding a flag to the data octet-inserted or
bit-inserted by the insertion neans. In an eighth aspect of the present
i nvention, there is provided a data conversion apparatus conprising:
additional information deletion neans f-on2del eting additional information
fromdata having a frame configuration in which the additional information
including information for identifying frame partition i dded to ﬁ frame

g

conf i gur at | P Aa8eAelta @ FFBmE# 2B CORAREULAHH ur AbRo RS APRg not
octet-inser&g%t E-EBEeﬂ%édi se Eﬁg; | nse %E R Jgpang, for performng octet
|% ?o E-lhe (Paj[a léI?

i nsertion or IASertion a ional 1nformation-del eted by

the additional infiseetion debeld ebrnparsoraiichd loxtt eldirid @nt eansc ol t
adding a flag to the data octet-inserted or bit-inserted by the insertion
means. |n adnserhisspdst tdiet@atpr dedntedveht péditinnali snfoaatedor

cat 3, oonker 597 AEPIRLYS: SO0 LG UL FophBU R R EFELaTe confl gurat on
Comee oA Ty efehtn dd oy SroeRtoptlopiters thancilR, iardentr
appar at us Cmeeprbﬂgdﬁﬁéaf@mta@cwﬁVQinonnbp@HEﬂtoa icomg icdiaddi t i onal
information including information for identifying a frane partition is
added to a PPP f ridreeEbAPNgEaNSoR CZnBeBECAPIHDIO Tt LN FREELER OF bt
Mt-insertm%ﬁgégtg%%aggnﬁgga having a frame configuration flag-
10 deleted from a PPP frame configuration and being not
octet-inserted or not bit-inserted; and
flag addition means for adding a flag to the data
octet-inserted or bit-inserted by the insertion means.
In an eighth aspect of the present invention, there
15 1is provided a data conversion apparatus comprising:
additional information deletion means for deleting
additional information from data having a frame
configuration in which the additional information
including information for identifying frame partition is
20 added to a frame configuration flag-deleted from a PPP
frame configuration and being not octet-inserted or not
bit-inserted;
insertion means for performing octet insertion or bit
insertion to the data additional information-deleted by
25 the additional information deletion means; and
flag addition means for adding a flag to the data
octet-inserted or bit-inserted by the insertion means.
In a ninth aspect of the present invention, there is

provided a data conversion apparatus converting data

30 having a PPP frame configuration and being not octet-



a frame configuration of data link |layer protocol other than PPP. In an
el eventh aspect of the present invention, there 1is provided a data
conversi on apparatus converting data having a franme configuration
flag-deleted froma PPP frame configuration and being not octet-inserted
or not bit inserted into data having a frame configuration of data 1|ink
| ayer protocol other than PPP. In a twelfit3h-aspect of the present
invention, there is provided a data conversion apparatus converting data

having a fr ognfiguration in which additi.onal Lnformation incl.udin

"o or et 1 on TEPSERert 101 PG Cr e LEaRE L oA CD a6 P ARy et an
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octet-inserted of not bit-inserted into data having a frane configuration
of data |link |ayeinpacotenbh asbect keh HPRP.presanthinvearttivmspelcéref ishe

present invention, there_ is provided a data conversion apparatus
converting REAViASHE Ry SR FRaFEFATST JORaBPRRIA LWat §ONvRE Th98r A6t ocol

other than 3 BPPnLo fata. havg 4, PP Brans, Gant LouLaldqn oand being not

octet-inserted Or °n -Irnserte rteen aspec e present

i nvention, theférmaldon SHU¥DYAHRE PndatthaQ0Nye 0N ERPed A HHCanFeEhkNg
data having a franme configuration of data |ink |ayer protocol other than

a PPP into dz@athiviorny i fadded donfa gitRtimame i onAlghraddi on garedl being
D o L) on 406! kg | AL SLIRLLGD, ] Olor | SEICLDANG L AT, PRLILI G500
inserted. |ngaffhhke@Ulr AGRLEL %N (¥ RALECRL NVEIY &P prbRY D1 other

10 than PPP.

In an eleventh aspect of the present invention, there
is provided a data conversion apparatus converting data
having a frame configuration flag-deleted from a PPP frame
configuration and being not octet-inserted or not bit-

15 inserted into data having a frame configuration of data
link layer protocol other than PPP.

In a twelfth aspect of the present invention, there
is provided a data conversion apparatus converting data
having a frame configuration in which additional

20 information including information for identifying frame
partition is added to a frame configuration flag-deleted
froma PPP frame configuration and being not octet-inserted
or not bit-inserted into data having a frame configuration
of data link layer protocol other than PPP.

25 In a thirteenth aspect of the present invention, there
is provided a data conversion apparatus converting data
having a frame configuration of data link layer protocol
other than a PPP into data having a PPP frame configuration
and being not octet-inserted or not bit-inserted.

30 In a fourteenth aspect of the present invention, there



I's provided a data conversion apparatus converting data having a frane
configuration of data link |layer protocol other than a PPP into data having
a franme configuration flag-deleted froma PPP frame configuration and
being not octet-inserted or not bit-inserted. In a sixteenth aspect of the
present invention, there is provided a data conversion apparatus
converting data having a frame configurati en of data |ink |ayer protocol
other than a PPP into data having a frame configuration flag-deleted from
a PPP frane,configutation to which additional information ingludln L ta

i nf or mat i on ¥OrPF e8RS ihdla tangOpaRL T OB RBPAIGEY ifcPBERR
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aspect of the present invention, there is provided a signal having a PPP
frame conf ilgumdticm addi whpoh ladgifomomt i onf brekudsng h@lf@dﬁmﬁ;tifhﬂoﬁmt i on

for identifyjng frame tition is added and i djng d
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octet-insertiadsortedt. bit-inserted. In a twentieth aspect of the present

invention, there is provided a signal having a frame confi uratlon of
flag-del eted fromhaPppitesrtiarpgatabfohedTRFERT ABYPH here
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and i ncl udi
10 having a frame configuration of data link layer protocol

other than a PPP into data having a frame configuration
flag-deleted from a PPP frame configuration and being not
octet-inserted or not bit-inserted.

In a sixteenth aspect of the present invention, there

15 is provided a data conversion apparatus converting data
having a frame configuration of data link layer protocol
other than a PPP into data having a frame configuration
flag-deleted from a PPP frame configuration to which
additional information including information for

20 identifying frame partition is added and being not
octet-inserted or not‘bit—inserted.

In a seventeenth aspect of the present invention,
there is provided a signal having a PPP frame configuration
and including data not octet-inserted or not bit-inserted.

25 In an eighteenth aspect of the present invention,
there is provided a signal having a PPP frame configuration
to which additional information including information for
identifying frame partition is added and including data
not octet-inserted or not bit-inserted.

30 In anineteenth aspect of the present invention, there



not octet-inserted or not bit-inserted. In a twenty-first aspect of the
present invention, there is provided a data conversion nethod perform ng
octet deletion or bit deletion to data having a PPP frane configuration
and being octet-inserted or bit-inserted. In a twenty-second aspect of the
present invention, there is provided a data conversion method conpri sing:
a deletion step for perform ng octet del étsion or bit deletion to data
having a PPP f rame conf igurat ion and being octet-inserted or

bit-inserted; and an additignal informtion | 1] on f [

addi t1 onal 115 oPhaPnefd it SaBRg YRG! n et P HeREr Ryl B6H, %
partition torffg-dalaacd &lrdfl£PeP rHantl lcsiel e8¢ W I e rielield xna 8AGP-
In a twenty-third aspect of the present inventioh, there is provided a
dat a conver si@abamebltodcoaprisisegted dtragodelteti ohnseaefdr del eting a
flag fromdata having a PPP f rame conf igurat-ion and being octet
inserted or bit-thetMantialhA8Reet 8F sRepPTBFehdr LBMATHE @Rt eihere
del etion.or bjt efjon_tQ. d g-d . del etd on
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not octet-inserted or not bit-inserted.

10 In a twenty-first aspect of the present invention,
there is provided a data conversion method performing octet
deletion or bit deletion to data having a PPP frame
configuration and being octet-inserted or bit-inserted.

In a twenty-second aspect of the present invention,

15 there is provided a data conversion method comprising:

a deletion step for performing octet deletion or bit
deletion to data having a PPP frame configuration and being
octet-inserted or bit-inserted; and

an -additional information addition step for adding

20 additional information including information for
identifying a frame partition to the data octet-deleted
or bit-deleted by the deletion step.

In a twenty-third aspect of the present invention,
there is provided a data conversion method comprising:

25 a flag deletion step for deleting a flag from data
having a PPP frame configuration and being octet-inserted
or bit-inserted; and

a deletion step for performing octet deletion or bit
deletion to the data flag-deleted by the flag deletion

30 step.



an additional information addition step for adding additional information
i ncluding information for identifying a franme partition to the data
octet-deleted or bit-deleted by the deletion step. In a twenty-fifth
aspect of the present invention, there is provided a data conversion

met hod performng octet insertion or bit insertion to data having a PPP
frame configuration and being not octet-imgserted or not bit- inserted. In a
twenty-si xth aspect of the present invention, there is provided a data
conversi on net hod_conpri sing an additional infqormation deletion step for

del eting add|t|o%%lalFV%PEHF@?P?FBH?BE?&thQﬁlﬁ?%iEf@sﬁp§méQﬁﬁﬁ?£®Patlon
to which the, gg'et '1%”3&15 &9 gEFRY QﬂaténS%Jﬂg &E%Q@Ho%d;&ﬁpfggggugf ying

a frame partl I on ei’ng octet-1nser -Inserted 1s" a ‘and

an insertion st epafﬁlagelafeqréﬂmmgh:@tp |ﬂl§].er(§ié96tqrng bi t Flageridam dethhe
data additional information-deleted by the additional information deletion

step. In a thevipgsaveRPHf aapecconf gy pt keemndrivehngons tethdmsested
provi ded a data, ¢ nver5|0£ agthod conprising: an insertion step for
perforn1ﬁg oeF eP1itiddlgsHhe 17 bit insertion to data having a frane

configuration flacadebeted Liom @d3PpdrarEnean boueA! i pdohchRdpnet

octet-inserted or not It-1nser Ition step ding a

flag to the dalatiect efocitiser Had =0rf bay~tdedetiell by the iflseytdedestiem In
a twenty-eighth aspect of the present invention, there is provided a data
conversion ndtBBd &fprising: an additional information deletion step for

del eting an additional information addition step for adding

10 additional information including information for
identifying a frame partition to the data octet-deleted
or bit-deleted by the deletion step.

In a twenty-fifth aspect of the present invention,
there is provided a data conversion method performing octet

15 insertion or bit insertion to data having a PPP frame
configuration and being not octet-inserted or not bit-
inserted.

In a twenty-sixth aspect of the present invention,
there is provided a data conversion method comprising:

20 an additional information deletion step for deleting
additional information from data having a PPP frame
configuration to which the additional information
including information for identifying a frame partition
and being octet-inserted or bit-inserted is added; and

25 an insertion step for performing octet insertion or
bit insertion to the data additional information-deleted
by the additional information deletion step.

In a twenty-seventh aspect of the present invention,
there is provided a data conversion method comprising:

30 an insertion step for performing octet insertion or



additional information fromdata having a franme configuration flag del eted
froma PPP frane configuration to which the additional information
including information for identifying a frane partition is added and bei ng
not octet-inserted or not bit-inserted; an insertion step for performng
octet insertion or bit insertion to the data additi onal

I nformati on-del eted by the additional 4 nflormati on del etion step; and a
flag addition step for adding a flag to the data octet-inserted or

bit-inserted by the insertion step. ~In.a twenty-ninth gspect of the
present i nv%%%oﬂr?ster?’efrjeo’i‘sgﬁr &ﬂ'r%ed"%vaﬁﬁaac i Sﬁnrjﬁtgrfbrdagbﬁ{}erti ng
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there is provided a data conversion nethod converting data having _a frane
configuration i n @ahfipdaddidibhan sied et oadding Wi hyaenter kg odatar

identifying fr partition is .added to PPP fr caonfi [ nd
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thirty-first aspect of the present Invention, there is provided a data
conversi on nehboe fiwr poovedeidh@ diata bewnveg sdnrapghoghfcompuoistingzn f 1

ag - deleted f roma PPP franme configuration and being not_octet-inserted
or not bit -inserdBARHALbienH HOL At Lopafeleddion GileR T de Rt AR i nk

ayer or o ocghadtiictn Lary PRl g BELLY SRR PSREeTs of i prcsen

i nventi on, ere’i’s provi converting data
10 configuration flag deleted from a PPP frame configuration

Q

to which the additional information including information
for identifying a frame partition is added and being not
octet-inserted or not bit-inserted;
an insertion step for performing octet insertion or
15 bit insertion to the data additional information-deleted
by the additional information deletion step; and
a flag addition step for adding a flag to the data
octet-inserted or bit-inserted by the insertion step.
In a twenty-ninth aspect of the present invention,
20 there is provided a data conversion method converting data
having a PPP frame configuration and being not octet-
inserted or not bit-inserted into data having a frame
configuration of data link layer protocol other than PPP.
In a thirtieth aspect of the present invention, there
25 is provided a data conversion method converting data having
a frame configuration in which additional information
including information for identifying frame partition 1is
added to a PPP frame configuration and being not
octet-inserted or not bit-inserted into data having a frame

30 configuration of data link layer protocol other than PPP.



having a franme configuration in which additional information including

i nformation for identifying frame partition is added to a frane
configuration flag-deleted froma PPP frame configuration and bei ng not
octet-inserted or not bit -inserted into data having a franme conf
iguration of data |ink |ayer protocol other than PPP. In a thirty-third
aspect of the present invention, there il provided a data conversion
nmet hod converting data having a frame configuration of data |link |ayer

protocol ot her Ffﬁmapl%giiiﬂ _fatathad ng-a BPP AP £9BhkIUNAL PP oANd
bei ng not octet-inserted or not bit-inserted. In a thirty-fourth aspect of
the present theewet ienprowvieted iss deiteyictatr@r daba meverds ifar reirhosrting
converting data having a frame configuration of data |ink |ayer protocol

ot her than P#ptianhgvdac ehdviane somiEngusafiicgufdaoriehetar EFoxdd PEEnal

I nformation pncluding informtion fo ldentifying fr artition_ i dded
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provi ded a data conversion nethod converting data having a frane

configurati ohionk datyeet i pkoltaper]l ppohecokthanl PPbt her than PPP into data
having a franme configuration flag-deleted froma PPP frane configuration

and being not octBt 3 RBdrttat IHCHRE BEPSGHs &k eI AT §SERit (Yt Xt hOBspect
L T
ot her than PRBviimc «#laf AahaVvicet A dupgeieenfiguai chn addagideketed from a
PPP frane configuration to which

10 information including information for identifying frame
partition is added to a frame configuration flag-deleted
froma PPP frame configuration and being not octet-inserted
or not bit-inserted into data having a frame configuration
of data link layer protocol other than PPP.

15 In a thirty-third aspect of the present invention,
there is provided a data conversion method converting data
having a frame configuration of data link layer protococl
other than PPP into data having a PPP frame configuration
and being not octet-inserted or not bit-inserted.

20 In a thirty-fourth aspect of the present invention,
there is provided a data conversion method converting data
having a frame configuration of data link layer protocol
other than PPP into data having a frame configuration in
which additional information including information for

25 identifying frame partition is added to a PPP frame
configuration and being not octet-inserted or not bit-
inserted.

In a thirty-fifth aspect of the present invention,

there is provided a data conversion method converting data

30 having a frame configuration of data link layer protocol



additional information including information for identifying frane
partition is added and being not octet-inserted or not bit-inserted. In a
thirty-seventh aspect of the present invention, there is provided a DCE
transmitting a LCP echo reply to one of two apparatus perform ng data
comuni cati on based on PPP, when the DCE receives a LCP echo request
transmtted by the one apparatus to the I& her apparatus. In a
thirty-eighth aspect of the present invention, there is provided a DCE

di scar di ng aochngi dpﬁﬁq#%[%tg a pg%hﬁjﬁ%ffﬁsin‘éea%éﬁgfig%afﬂi%ﬁ%fd

request transmtte y one O WO appar at us orm ng dat conmuni cat i on
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invention, there is provided a gateway transmtting a LCP echo reply to

one of two appiedt-usrgeriedmony it abtbmiiietedn based on PPP, when the
gateway receives LCP .echo reque transmtted by the one apparaius to
the ot her apparatﬁg.aIﬁ%%f?%?gF§ih‘£ﬁﬁ§ﬁ op%t%@%;Qﬁﬁﬁ?n%n Y?%ﬁ}ophere
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receives the L di scard request transmitte ]by one of two apparatus
perform ng dat&ing & frem@undeal gardiaised off PRPPat dihke letveer .protacol

forty-first aspect of the Eresent i nvention, there is provided a .
conmuni cat i oAtagFartdrar PBRadéd o yialhRehayidiher E5AMENIGRRT HHLEFTA M us of
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negation packghidihnal ansFolrndidi dheisettidichg egHesnRacket £ort he anot her
10 identifying frame partition is added and being not

octet-inserted or not bit-inserted.

In a thirty-seventh aspect of the present invention,
there is provided a DCE transmitting a LCP echo reply to
one of two apparatus performing data communication based

15 on PPP, when the DCE receives a LCP echo request transmitted
by the one apparatus to the other apparatus.

In a thirty-eighth aspect of the present invention,
there is provided a DCE discarding a LCP discard request,
when the DCE receives the LCP discard request transmitted

20 by one of two apparatus performing data communication based
on PPP to the other.

In a thirty-ninth aspect of the present invention,
there is provided a gateway transmitting a LCP echo reply
to one of two apparatus performing data communication based

25 on PPP, when the gateway receives a LCP echo request
transmitted by the one apparatus to the other apparatus.

In a fortieth aspect of the present invention, there
is provided a gateway discarding a LCP discard request,

when the gateway receives the LCP discard request

30 transmitted by one of two apparatus performing data



comuni cati on apparatus of self-node, when the conmuni cati on apparat us
receives the setting rejection packet or the setting negation packet from
t he another conmmuni cation apparatus of self-node, after internediating a
setting request packet fromthe comunication apparatus of other node to
t he another communi cation apparatus of self-node. Here, the conmunication
apparatus may notify setting rejectionm @@ setting negation to the

comuni cation apparatus of other node by transmitting only information

i ncluded in @oﬁﬁhhii trfé)rsc%ifl%gpp%ﬁ_}ég[;Pgrtg sct«;%]éigghgggation packet to the
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comuni cati on ~aARRNALUSE L8R Hgﬁéggipge%kingkggnﬁé§gcation packet after
intermediating a setting reque packet fromthe - ‘comuni cati on

apparatus of ot heproadeilny tdhesaboiher rexposuni paidiont appavaidisieofto a
sel f-node and receiving a setting rejection anket or a setting negation
packet from S€h&iRgoikere ClokpRiRaakednoappaFatidNg negatiopdackal and
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setting negation
10 communication apparatus receives the setting rejection
packet or the setting negation packet from the another
communication apparatus of self-node, after
intermediating a setting reguest packet from the
communication apparatus of other node to the another
15 communication apparatus of self-node.

Here, the communication apparatus may notify setting
rejection or setting negation to the communication
apparatus of other node by transmitting only information
included in a setting rejection packet or a setting

20 negation packet to the communication apparatus of other
node, when the communication apparatus receives the
setting rejection packet or the setting negation packet
from the another communication apparatus of self-node,
after intermediating a setting reguest packet from the

25 communication apparatus of other node to the another
communication apparatus of self-node. '

Here, the communication apparatus may terminate a
setting identification packet when the communication

apparatus receives the settingidentification packet after

30 intermediating a setting request packet from the



packet fromthe another communi cation apparatus of self-node after

I nternmedi ating a setting request packet fromthe comruni cation apparatus
of other node to the another comrunication apparatus of self-node. In a
forty-second aspect of the present invention, there is provided a

comuni cati on apparatus | ocated between anot her comruni cation apparatus of
self -node and a conmuni cation apparatuglof other node, termnating a
setting request packet, when the conmunication apparatus receives the

setting request acket. after_internediating a setting.r es t from
The angt her COMMBRRCA IS oRRRPACATS B0 bep Fhrdadqdt 1 he e dBhee '
comuni cat | Py ARAAL &S ANdaBpRebithi£abf 0Befr - Rid | 884 HeREiWINgr asetting
negation fromthe other node ~comuni cati on apparatus to the another
comuni cat i e btingetéjeodd.orHpaskd heoramsatitdalg negaipomnschaly froduce

a setting rejection packet or a setting negation packet and_ trangmt it
to the anot Hete GRALALEEPBARI Sl 88 dPPagditiis odeSedfeNde. and the

communi ¢3! | 90 ARARG S, \F HleSa PusnOLIdU FAN QDAY + 3G M L8l QR OIhG"

setting negation Tiom ni cat’i on apparat us o

i nt er nedi at i N@e At $&llddti dRApASkeRaGKESn f £BB IdeenmAnel Bat i csorEpPa e attiuen
apparatus of self-node to the other node conmunication apparatus. Here,

t he conmuni ceetcehvespdite use by ngr ddiert af icettiony pdeheits widthentpacket

d t it it to.th h i cat i tus_of .sel f-node, wh
The  Communi EEEPON  BEpar ST b PECEPVES 1 O Gh i her SeLihih e ohot

appar atus of,$6k51N¢d%m & he Ohn®8Hd P Gcommunication apparatus of

10 self-node after intermediating a setting regquest packet
from the communication apparatus of other node to the
another communication apparatus of self-node.

In a forty-second aspect of the present invention,
there is provided a communication apparatus located

15 between another communication apparatus of self-node and
a communication apparatus of other node,

terminating a setting request packet, when the
communication apparatus receives the setting request
packet after intermediating a setting request packet from

20 the another communication apparatus of self-node to the
other node communication apparatus and a notification of
setting rejection or setting negation from the other node
communication apparatus to the another communication of
self-node.

25 Here, the communication apparatus may produce a
setting rejection packet or a setting negation packet and
transmit it to the another communication apparatus of
self-node, when the communication apparatus receives a
notification of setting rejection or setting negation from

30 the communication apparatus of other node after



request packets according to notifications of setting rejection or setting
negation fromthe comuni cati on apparatus of other node to the another
comuni cation of self-node after internediating setting request packets
fromthe anot her conmuni cati on apparatus of self-node to the other node
communi cation apparatus and the notifications. In a forty-third aspect of
the present invention, there is provided®2a-communication apparatus | ocated
bet ween anot her conmuni cati on apparatus of self-node and a conmunicati on

appar atus of, of her de, . produci .an end identificatiqn packet and
oS £ 1 nolT ECEBeE LR e St bl CHaS hobarEEss SN & FPSFe o1
i ntermedi at i Qg i f4 i f ae({]gs q f t

comuni cati on aplplg(ritadt#'sf%é Sggféfr node Jt’)g t%%gtfotrgl(g(?é ngge%g%gmﬁli’lggt in(c))rclil-e
Here, the comommiadidaon eppapaatsatiey. produce an end request signal and

transmt it to the comunication apparatus of other node, when the
comuni cati on app&®Beus thee@PRBYNAR et PR eFDBET 33ak dhaYr BRI ANDL her

comuni cati o rat, . sel f-naode. the, c ' W) p tus may

o oauce on chateRBE el P T Idle pRRkE: W CPPANERGE, £ PRogh

CO”“U“'Cat'Q&noﬁﬁ@@?ﬁéﬁm@ﬁi&@ﬂioﬂ‘_ aﬂ@%@éfoCQémHmdBﬁépnwﬁBﬂ?%Héﬁ

receives a notification of end identification fromthe communication

appar at us ofcommen il eht eppamatrinediracedyesa moomf tha isomobhesnd request

fromthe another camrunj cation a ara;aﬁ of self -node_to the communi cation
n

appar at us of COTRER Lfel Ole ARPATHE D P&l P LpparatluLhe§etidf%hate an

reguest packets according to notifications of setting

10 rejection or setting negation from the communication
apparatus of cother node to the ancther communication of
self-node after intermediating setting request packets
from the another communication apparatus of self-node to
the other node communication apparatus and the

15 notifications.

In a forty-third aspect of the present invention,
there is provided a communication apparatus located
between another communication apparatus of self-node and
a communication apparatus of other node,

20 producing an end identification packet and
transmitting it to the another communication apparatus of
self-node after intermediating a notification of end
reguest from the another communication apparatus of
self-node to the other node communication.

25 Here, the communication apparatus may produce an end
request signal and transmit it to the communication
apparatus of other node, when the communication apparatus
receives an end request packet from the another
communication apparatus of self-node.

30 Here, the communication apparatus may produce an end



end identification packet, when the conmuni cati on apparatus receives the
end identification packet fromthe another conmmunication apparatus of

sel f-node after transmtting the produced end request packet. In a
forty-fourth aspect of the present invention, there is provided a

comuni cati on apparatus | ocated between anot her comruni cation apparatus of
self -node and a communi cation apparatus’3f other node, term nating an end
i dentification packet, when the conmunication apparatus receives the end

 dent fcat! _
el 1+ node. art ST PP RENFR TR T BArTHI ChEi Gh B Snd rPapdeari dathen

other node cgppHiiataid @F IAf ab v8el, Owhied +tHWIIWIMERTHRIIRH IaPDappanat us
of self-node. Here, the comrunication apparatus may produce an end request

packet and tF@Asivies ta trot b igadtien eSmens cadenbifagsdrinnst spms gliye

- Cquest {1 ot ORBCBHIA Hon@ PROHREHE (R Ik Slp R a8 Lot B cripdiatThg

comuni cati og ABRAEAIdS 1B BEOLIGE ADgRRL: Ldadh! thedkeiiplgnal and

transmt it to the conmunication apparatus of other node en the

communi cat i comppariaiatsi on Zppaeaeiiees fage diid netpiest thackommiuminod heon
anot her conmuni cati on paratus of self-node after internediating a
notificationaBPaéﬁdlﬁéqmgs@thﬁéhﬂvh%eother node conmuni cation apparatus to

appar at us My pr GHEE - i CPRRHE Rt AP BACR Y SREATEA S 1 87 ne
anot her conanAi §Adrai @Ppatabes pcretf - needs afher cbhansiddt 08n
10 apparatus receives the end identification packet from the
another communication apparatus of self-node after
transmitting the produced end request packet.
In a forty-fourth aspect of the present invention,
there is provided a communication apparatus located
15 between another communication apparatus of self-node and
a communication apparatus of other node,
terminating an end identification packet, when the
communication apparatus receives the end identification
packet from the another communication apparatus of
20 self-node after intermediating a notification of end
request from the other node communication apparatus to the
another communication apparatus of self-node.
Here, the communication apparatus may produce an end
request packet and transmit it to the another communication
2h  apparatus of self-node, when the communication apparatus
receives a notification of end request from the other node
communication apparatus.
Here, the communication apparatus may produce an end
identification signal and transmit it to the communication

30 apparatus of other node, when the communication apparatus



t he produced end identification signal. In a forty-fifth aspect of the
present invention, there is provided a communication apparatus | ocated

bet ween anot her conmuni cati on apparatus of self-node and a conmunicati on
apparatus of other node, term nating an echo request, producing an echo
response packet and transmts it to the another conmmunication apparatus of
sel f-node, when the conmunication appar @tus recei ves the echo request
packet fromthe anot her conmunication apparatus of self -node to the

ot her node %ggggg%gngﬁ§t%g ﬁ%%§§%§gy§%§?k5@efgggyu '8agh% arat us may

be a nobile niigur ation, ddring - based

comuni cat | Fomhfnd R IRAPIUra €4y df RE OCL LB &f tbRSERt beReAHEiAQI t
insertion is not performed so that data transm ssion anount is reduced,

t hereby i npraovinogifieatioouglipend Weguehe datantthaspitdsimmaedeunt can be
reduced, the users can be provided with various services at |ow cost.

Further, corf9BNUB&QEih RREACSHHMI kAt FBR BORtReR CRAMURERHLON 25
The abovg a"%g‘?&?%g jcg téel‘ff—fn%(&es.’ features and advantages of he
e

present 1 nve on w cone nore apparent fromthe follow ng description

of enbodinents thereof thakesmminG@H tieh | @Pparth dd enaae granyengn end
drawi ngs. BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a diagram show ng PPP

frane constrigentafickigion peckedi apdntsAoEHE: aht ekanphe ginother

conmuni cati on . . s
communication apparatus of self-node after transmitting

the produced end identification signal.

10 In a forty-fifth aspect of the present inventiocn,
there is provided a communication apparatus located
between another communication apparatus of self-node and
a communication apparatus of other node,

terminating an echo request, producing an echo

15 response packet and transmits it to the another
communication apparatus of self-node, when the
communication apparatus receives the echo request packet
from the another communication apparatus of self-node to
the other node communication apparatus.

20 Here, the communication apparatus may be a mobile
station.

With the above configuration, during PPP-based
communication, in a section not requiring octet/bit
insertion, octet/bit insertion is not performed so that

25 data transmission amount is reduced, thereby improving the
throughput. When the data transmission amount can be
reduced, the users can be provided with various services
at low cost.

Further, control packet on the communication line can

30 be reduced.



bet ween DTEs through a communi cati on network and PSTN; Fig. 3 is a diagram
showi ng an exanple of inproved frane construction according to a first
enbodi mrent of the present invention; Fig. 4 is a diagramfor explaining
data communi cation between DTE 2 and DTE 14; Fig. 5 is a diagram show ng
construction exanple of a first data conversion apparatus; Fig. 6 is a

di agram showi ng construction exanpl e of- 2& second data conversion
apparatus; Fig. 7 is a diagramshow ng a negotiation processing exanple
when data is generated in DIE 2; Fig. 8.is a_diagr show rocessi.ng
exanpl e of DIE %E%%daBefé% Wénogbgﬁspglgﬁbsdagﬁ%ﬁ DngQ%t‘%Eiﬁ'Ean?Q
Fig. 9 is a di ﬁgg)' g [.cal s . f. ; 06t | rd

processi ng péej(??%{lﬁg | anE#Eh% Blg?ig(\sté% :IL§%$§ |l%fa%l§%o%r¢g&§@p¢]gg?i cal
exanpl e of Mspatedadl dran phecessingy prygf derd-ipt DEE 4f Frgoodimes tas

di agram showi ng a processing exanple of - 26 DITE 2 and DCE 4 when
transferri ngtieractr dRIBIE 18 conDrRMQtigngwith jhe gCemmmRBdbAEng a
practical ex | e_of octet insertion processing performed in DCE 4; Fig.
13 is a di adt™ %ﬂgﬁfng a practical exanple of octet deletion processing
performed in DTE 2; Fig. 14 is a diagramfor explaining data comuni cation
between DTE 2 and gateway 10; Fig. 15 is a diagramfor explaining bit
insertion; Fig. 16 is BRIBGHrABSLRT REXOMI OFnJHIY dCRBEINGS

Fig. 1 is a diagram showing PPP frame construction;
10 Fig. 2 is adiagram showing an example of communication
between DTEs through a communication network and PSTN;
Fig. 3 is a diagram showing an example of improved
frame construction according to a first embodiment of the
present invention;
15 Fig. 4 is a diagram for explaining data communication
between DTE 2 and DTE 14;
Fig. 5 is a diagram showing construction example of
a first data conversion apparatus;
Fig. 6 is a diagram showing construction example of
20 a second data conversion apparatus;
Fig. 7 is a diagram showing a negotiation processing
example when data is generated in DTE 2:
Fig. 8 is a diagram showing a processing example of
DTE 2 and DCE 4 when transferring data from DTE 2 to DTE
25 14;
Fig. 9 is a diagram showing a practical example of
octet insertion processing performed in DTE 2;
Fig. 10 is a diagram showing a practical example of
octet deletion processing performed in DCE 4;

30 Fig. 11 is a diagram showing a processing example of



performed in DCE; Fig. 17 is a diagram show ng a conmuni cati on exanpl e;
Fig. 18 is an explanation diagram showing field construction of PPP frane;
Fig. 19 is an explanation diagram showi ng outline of PPP procedure; Fig.
20 i s a sequence diagram show ng a PPP |ink establish sequence exanpl e;
Fig. 21 is a sequence diagramshowing a PPP link cut-off sequence exanpl e;
Fig. 22 is a sequence diagram showi ng a PPP-keep alive operation; Fig. 23
i s a sequence diagram when the present invention is applied to the |ink

establi sh seguence, cxamb ey Aokl 0 Re .00 290l 82 38R1RGE ] Ay gmphen

the present “‘invention 1S applled o the sequence exanple
Fig. 21, ang.ig. 25 is a sequence diagram when the present invention is
applied to the keep alive sequence exanple - 27 of Fig. 22. DETAILED
DESCRI PTI ON OF PRERERRED ENBEDINVENESM rshdrelfngl Iaowr@g:tma;demusle)fof he

present invention wll be described.in detail wt ef nce to the
drawi ngs. [AFthe LPFEC LR SREBRE SSHIAi RBAEST @%&l nﬁFg(ﬁ communi cati on

oI o0 BhCe, | hod LD POTAERAD 852 pE I oMb e
present inveniten, dé&b&ion processing performed in DTE 2;

Fig. 14 is a diagram for explaining data communication
between DTE 2 and gateway 10;

Fig. 15 is a diagram for explaining bit insertion;

10 Fig. 16 is a diagram for explaining processing
performed in DCE;

Fig. 17 is a diagram showing a communication example;

Fig. 18 is an explanation diagram showing field‘
construction of PPP frame;

15 Fig. 19 is an explanation diagram showing outline of
PPP procedure;

Fig. 20 is a sequence diagram showing a PPP link
establish sequence example;

Fig. 21 is a sequence diagram showing a PPP link

20 cut-off sequence example;

Fig. 22 is a sequence diagram showing a PPP keep alive
operation;

Fig. 23 is a sequence diagram when the present
invention is applied to the link establish sequence example

25 of Fig. 20;

Fig. 24 is a sequence diagram when the present
invention is applied to the link cut-off sequence example
of Fig. 21;:; and

Fig. 25 is a sequence diagram when the present

30 invention is applied to the keep alive sequence example



comuni cati on between DTE 2 and DTE 14 is perfornmed on the basis of PPP.
Fig. 3 is a diagram show ng an exanple of inproved PPP frame construction
according to the present enbodinent. The inproved PPP frane has an
additional information field, an address field, a control field, a
protocol field, an information field and a FCS field. That is, the frame
has a frame construction in which additidal- information is added to a
frame construction with the flag deleted fromthe PPP frame construction.
The addltlon tion includes identification information for

I denti fying ranegé Ition. In the present enbodinent, frame |length
(nunber of bytes of the frame) is used as the identification information.
Further, a frame construction with a flag added to the frane construction
of Fig. 3 can al sBEF&TIddd. DERGRINTLON { OF s PRESERRERI EMBOINAENTREt hout
deleting the flag fromthe PPP franme construction, but the additional - 28
information is sinply added. Fig. 4 is a diagramfor explaining data
communi cgfion befMaals PHE 15wy DEmddaiMBei £ bansie i dife #+ daive 5t 9BA
fromDTE 2 to DTE 14 oct et |nserf|on Is perforned in"DTE 2 to the data as
in the priorwaif, banibsdrenbehei nedat4ilsvithansfeteade to DCE dravaisgeci al
processing (this _processing will _be described below) is perfornmed, in

which the data h&Di hfer el 1P fmgn@m@rﬁ@w@ﬁﬂsﬁfat%et en S%AwRledofs
ted t d
comver e {0 ARRL L B oBL AN RSl AT R U Balrgnd |

speci al proceeswidtk i Sn@erETNRGowhei abyilghe Hayalhavengid derippaaved PPP

10
[First Embodiment]

In the first embodiment of the present invention, data
communication between DTE 2 and DTE 14 is performed on the
basis of PPP.

15 Fig. 3 is a diagram showing an example of improved

PPP frame construction according to the present
embodiment. The improved PPP frame has an additional
information field, an address field, a control field, a
protocol field, an information field and a FCS field. That
20 is, the frame has a frame construction in which additional
information is added to a frame construction with the flag
deleted from the PPP frame construction. The additional
information includes identification information for
identifving frame partition. In the present embodiment,
25 frame length (number of bytes of the frame) is used as the
identification information.
Further, a frame construction with a flag added to
the frame construction of Fig. 3 can also be used. That
is, it is also possible that, without deleting the flag

30 from the PPP frame construction, but the additional



frame construction and not octet inserted is converted to data which has
the PPP franme construction and is octet inserted. After the data
conversion, the gateway 10 transmts the signal including the converted
data to DTE 14. Then, in DTE 14, octet deletion is performed as in the
prior art. On the other hand, when transmtting a data signal from DTE 14
to DTE 2, octet insertion is perforned-dnsDIE 14 to the data as in the

prior art, and the data transrn'tted In the gateway 10, a speci al
processing is perforned, in accg ‘gta havi ng the PPP frane
const ruct i on- AT BetSOT H‘ﬁe?’}E‘B Ys A%t ed to data whi ch has an i nproved

frame constructi g and, is§ RO 9&%‘“ | 1‘:@ | 0 Pﬁ'-:dét a-Spsehdlcat
processing is perfo ? * vvhe%lé% fgﬁe vﬁlglt | ﬁproved PSS fjf%?re
construct i orbendeaat Dme:t ptahdseTEEDM | s Weenverhedntic datg avdatie sdgriae PPP

frame construction and is octet inserted. Then, in DTE 2, octet del etlon
is perfornmed®@miRTENZ bpiBIEald, ocigt Ad19REE} PPed SaBE¥E OTHE Sheldh IFE 4

and gat eway nal includi dat.a havi ro

constructs orf vt RrG. 55 afla e Bciet Theereal PR R AR T
this method,t €ahamt kaRdN SSIOMERPUN! 4 Ssp&duged paubd £81hr Qu;gmw

i nproved. In DCE 4 and gateway 10, t'o performthé above spéci al
processing, précessida widdnberdescrafprad deuow) iangea f guredd datenich
conver si on appar atus 30. Fig. 5is a di agr am show ng const ruci i on exarrpl e

of the firsth %Iaflét@oﬁ%ﬁb‘f%ﬁlﬁntg‘&pfrpa‘% uST afife GAYSETAGFA O rRFbRT
apparatus 20; ¢ Qg%% ?]i?isac‘:)'n%zd@égt{Q%é)ﬁ‘étwﬁ%ch AR OGheimfe! RId L ELIRE 24

and an addi t 1 ona or nat
10 construction (Fig. 3) and is not octet inserted. In the

gateway 10 (indicated by NW in Fig. 4), a special processing
is performed, whereby the data having the improved PPP
frame construction and not octet inserted is converted to
data which has the PPP frame construction and is octet
15 inserted. After the data conversion, the gateway 10
transmits the signal including the converted data to DTE
14, Then, in DTE 14, octet deletion is performed as in
the prior art.
On the other hand, when transmitting a data signal
20 from DTE 14 to DTE 2, octet insertion is performed in DTE
14 to the data as in the prior art, and the data transmitted.
In the gateway 10, a special processing is performed, in
which the data having the PPP frame construction and octet
inserted is converted to data which has an improved frame
256 construction and is not octet inserted. In DCE 4, aspecial
processing is performed, whereby the data having the
improved PPP frame construction and not octet inserted is
converted to data which has the PPP frame construction and
is octet inserted. Then, in DTE 2, octet deletion is

30 performed as in the prior art.



addition part 26. Wen using a frane construction in which between DCE 4
and gateway 10, a flag is added (remained) to the franme construction of

Fig. 3, the flag deletion part 22 is unnecessary. Fig. 6 is a diagram
showi ng a construction exanple of the second data conversion apparatus.
The second data conversion apparatus 30 conprises an additi onal

I nformation deletion part 32, an octet 4 if®ertion part 34 and a flag
addition part 36. Wien using a frane construction in which a flag is added

bet ween DCE 4 an gat eway,10. of the franme con ction_of Fig. 3,.the flag
addi i on part 36 A% BhRtLebE oore. bRTBSSIMGET SRohent Satablr ol on
processing Sigiphe iwherudoha by GTIeiatRg I DTEndrobER Zppihepafigta i
generated, to establish PPP Iink, transmts LCP Ii'hk setting request to
PPP t er ni natdams t DEEtl4)n (shajnofirFikig. 7. aPRP net nboaetonnse DEEAL4 s

however, it can be_gﬁgemay 10 or the like. A case where the PPP term nation
i s gateway -tBENSTALL99 - bR ckhbedeihede diHer crbaaPReMS IgIn t3HROPRESsent

i nventi on. | tor e n nd, n_ ACCM (Async Contr ol
Characte? Ng§? ?gaﬁg%(ﬁdéﬁéiﬁﬂghzﬁpgéﬁ%ﬁgé% sfgﬁgfﬁngWE 14 side, stores
it, receives PPP fx aneE f4 ofAd kfa trad41 61, 0o BB rBlinl HZRS ddodOls Gt €h1
I nsertion processing when transmtting to the DTE 2 side (Fig. (2) In
t he networ k pPlageespicidbcor phase addtsr chovegrsiforaappargthase2{t Anst aan be
omtted), n%%otia ion of what is used for the network |ayer protocol (for

| P

exanpl e, (Tht8 nE2 1B StBRBPF SO ARPBREEE Y (Net wor k Contr ol
Protocol  (Fig. #3g)- S%Saﬁgaﬁs%léran?eéMEn\'%g%EanSEi%%c%%’:ﬁnpi’éa@fe'

In the present enbodi nent, used as net

10 the first data conversion apparatus. The first data
conversion apparatus 20 comprises a flag deletion part 22,
an octet deletion part 24 and an additional information
addition part 26. Whenusing a frame construction in which
between DCE 4 and gateway 10, a flag is added (remained)

15 to the frame construction of Fig. 3, the flag deletion part
22 is unnecessary.

Fig. 6 is a diagram showing a construction example
of the second data conversion apparatus. The second data
conversion apparatus 30 comprises an additional

20 information deletion part 32, an octet insertion part 34
and a flag addition part 36. When using a frame
construction in which a flag is added between DCE 4 and
gateway 10 of the frame construction of Fig. 3, the flag
addition part 36 is unnecessary.

25 Fig. 7 is a diagram showing a negotiation processing
example when data is generated in DTE 2. DTE 2, when data
is generated, to establish PPP link, transmits LCP link
setting request to PPP termination (DTE 14) ((1) of Fig.

7). PPP termination is DTE 14, however, it can be gateway

30 10 or the 1like. A case where the PPP termination is gateway



| ayer protocol, however, another protocol may be used. After that, data
transfer is perfornmed using I P packet (Fig. 7(4)). Negotiation processing
when data is generated in DTE 14 can be perforned by the above-descri bed
same negotiation processing as well. Fig. 8 is a diagram show ng a
processi ng exanple of DTE 2 and DCE 4 when transferring data fromDTE 2 to
DTE 14. In DTE 2, data received fromthegetwork Iayer (NWlayer) is
provided with an address (A), control (C), protocol (P) and FCS fields,
octet insertion processing is performed according to LCP negoti ation (F|g
8 (1) ) , anl0 walidreatrisagiblesyipFp seepgd @Mdkmt@futglepanwaaa

Here, since,.in the octet sertion processi cre I to
2 bytes is pERYSPEE 1 h@%-‘gtﬁ"aq%#orscrstsa%%q%&#@ag*} aodrep ArCne
original data Asyﬁw E:Bgﬁt rPei@£rse gﬂ Qls ReGAi 4 QI.g'l 1984 3 dp 5

I nsertion is pertrorne I n DCE 4, ta portion surrounded by flag o ata -
31 receivedffommtBEEDX'E sl 4 Meoustbtrieag its, dedetedesbpPRIeErdha@agt rom

deletion part 22. In the octet deletion part 24, octet deletion processing
whi ch |s5qU|tBetP§T¥éb%r§édﬁo ﬁﬁéidétéﬂlzﬁﬁsé¥E|5ﬂrppéﬁé§%|h@59§ igdned by

DTE 2 f dtaoth t t 2 I

addi t1 onal - PRPBRREYASH ARtH (ot £ €280 RAdHIET S % SFOPHREH B 71 280 udi ng
identificatipp ¢RédBLbLR iQ?ekdﬁEB‘tBY:‘dlg e B%rttéf Pl Qfertlffeifc&tibﬁne
(information for recogni zing 1hat ranef I's added (Fig. . I'nthe
present enbophaeet (tinly caenbefonatited i nfregatian iics axﬁzle-mas iﬂeused

addi ti onal I nformation. Further, franme length is used as the
|dentlflcat|€ﬁrlFhﬁrﬂﬁFW&ﬁk*ﬁﬁ¥QﬁhRF?ﬁ%QP&eéfﬂFtﬁxﬁm§le 1P (Internet

10 Protocol) is performed in NCP (Network Control Protocol
(Fig. 7(3)). As a result, network layer packet becomes
usable. In the present embodiment, IP is used as network
layer protocol, however, another protocol may be used.
After that, data transfer is performed using IP packet

15 (Fig. 7(4)). Negotiation processing when data is
generated in DTE 14 can be performed by the above-described
same negotiation processing as well.

Fig. 8 is a diagram showing a processing example of
DTE 2 and DCE 4 when transferring data from DTE 2 to DTE

20 14. In DTE 2, data received from the network layer (NW
layer) is provided with an address (a), control (C),
protocol (P) and FCS fields, octet insertion processing
is performed according to LCP negotiation (Fig. 8(1)). and,
after adding flag (F) field, data transfer is performed.

25 Here, since, in the octet insertion, a processing of
increasing 1 byte to 2 bytes is performed, the data after
octet insertion is greater than the original data.
Further, before completion of negotiation, default octet
insertion is performed.

30 In DCE 4, data portion surrounded by flag of data



additional information is transferred towards DTE 14. Wen a frane
construction in which a flag is added (remained) between DCE 4 and gat eway
10 in the frane construction of Fig. 3, flag deletion by the flag deletion
part 22 is not perfornmed. Fig. 9 is a diagramshow ng a practical exanple
of octet insertion processing performed in DTE 2. In Fig. 9, octet

I nsertion processing i s shown using an exahpte of a case where all of 00h
to 1Fh (h indicates hexadeci mal notation) are escape processed mﬁth escape

brocessi ng. | Lokeed L BOREATEor 8chpBerh G eI oh) SRbCFRRY bal de
(7Eh). In thejpesen n es OCES I ng
escape characterge 7EEt%H§P?E?§ gabjegﬁpgg?SSand §¥@IJE?S§%%§fﬁgﬁgu§F§%99
data with Zdlaleﬁaroremqﬁmsmhgmhmbbtlsr@extedrh@mmsseg:cb thepecfteryred

on data 00h, ,data 7D20h is formed. Wen perform ng such octet Eroce55|ng,
the(wlglnaIlH§%¥Rﬁoq PragesRAng heeshesmed-Byt BTHata 1-iRET10rMEdn to

di agr am sho LACt I 0 t i on ) erf
B s T B BaREB et M fon (16T £E2 B0 DRt R R 8A R REh

to the octet 1nﬂfmrrﬁa@ﬂoﬁr@@@$§nrt9npﬁramrw | 8481k idrf1 pfﬁf@&méchoﬂf' 11
is a dlagran1shomﬁng a processi ng exanpl e of DIE 2 and DCE 4 wh

transferri ngld@tlaldxl’@gn DientdficaiTon 2inf arb8E iqn daia inﬂmtmﬁyom@ertnéwan

addi ti onal |nfor jon o ecei ve nal is taken out (additional
i nformation P& Eé1 ﬁfﬁhf‘%e{ addiee %E?WBFH‘QH BAT TRFePNd? g thet

E)Ef[ gt Ilﬁgén }Ofrlgﬁrghgg%%aé;&n(gﬁﬁu(@g@t.ae 4y ) ther OGhfl JRSEEA t UPBEE mddt |
10 only identification information is added as the additional
information. Further, frame length is used as the

identification information. The data provided with the
additional information is transferred towards DTE 14.
When a frame construction in which a flag is added
15 (remained) between DCE 4 and gateway 10 in the frame
construction of Fig. 3, flag deletion by the flag deletion
part 22 is not performed.
Fig. 9 is a diagram showing a practical example of
octet insertion processing performed in DTE 2. In Fig.
20 9, octet insertion processing is shown using an example
of a case where all of 00h to 1Fh (h indicates hexadecimal
notation) are escape processed with escape character (7Dh)
by LCP negotiation. In addition to 00h to 1Fh, escape
processing is also performed for escape character (7Dh)
25 and flag value (7Eh). In the present embodiment, escape
processing is performed by adding escape character (7Dh)
before subject data and exclusive ORing subject data with
20h. For example, when octet insertion processing is

performed on data 00h, data 7D20h is formed. When

30 performing such octet processing, the original data of 1



according to ACCM negotiation result perforned in LCP (Fig. 11(2)) , and,
after adding a flag in flag addition part 36, data transfer is perforned.
Here, since octet insertion perforns a processing for changing 1 byte to 2
bytes, the data after octet insertion is greater than the original data.
Further, before conpletion of negotiation, default octet insertion is
performed. Wien using a franme constructiomin which between DCE 4 and
gateway 10, a flag is added (remamined) to the frane construction of Fig.

3, the flag geletion art 36 _is wunnecessary. In DTE 2, as in the past,

octet del eti BY 56 RESINRY & < R¥F¥erHddaccording to the ACCM negoti ati on

result perfornmedgin L (@ : Ci 12 i L.agr S ] a
practical exanpl eF%g' (C)]E(F:(St elté i%ns&e_'ﬁg%}ﬁmprsgg)ewsm gépéjr: %?%EC%IEI n%ﬁ%e ﬂ;fe

octet i nserbcertpiedessidy ppydas sedgipe PEErhddihBCEaE an the eetelt
insertion processing (Fig. 9) performed in DTE 2. 33 Fig. 13 is a diagram
showi ng a pr dediedslorxpRprtessingctidie dpl bt onepessss finuresiognte theDTE

2. In the octe del etiqn processin t he ite rever rocessi to the
octet ingbrt PEh DRSS i hOTOSG R PH RREE A RE LR (el S BRE DY BRESST ng
octet insertion precessi rqt: ' ' e
'Eransf elr ring Llat ap?%maaii)?% % Pg%q}q%g@?ﬁgoégﬁgog%ﬁ%ﬁ%?%}éé@g%ggf
performed i DTRCE 4n@FDEE 41whasnd ti2gnwhewrrtiransiet i fgodaDBEf 1dmtBTBETEL4

to DTE 2. Further, the processing (octet deletion processing or the |ike)
perforned i n2gat éRaPCl) hhefatpa®FeriPAgodRer Yhem pREITAQRADTE 2 is the

same as the Rﬁ%ﬁé&gog%g %h@egeceived signal is taken out (additional

10 information is deleted) in the additional information
deletion part 32 (Fig. 11(1)). To the taken-out data, in
the octet insertion part 34, octet insertion is performed
according to ACCM negotiation result performed in LCP (Fig.
11(2)), and, after adding a flag in flag addition part 36,

15 data transfer is performed. Here, since octet insertion
performs a processing for changing 1 byte to 2 bytes, the
data after octet insertion is greater than the original
data. Further, before completion of negotiation, default
octet insertion is performed.

20 When using a frame construction in which between DCE
4 and gateway 10, a flag is added {remained) to the frame
construction of Fig. 3, the flag deletion part 36 is
unnecessary.

In DTE 2, as in the past, octet deletion processing

25 is performed according to the ACCM negotiation result
performed in LCP (Fig. 11(3)).

Fig. 12 is a diagram showing a practical example of
octet insertion processing performed in DCE 4. The octet
insertion processing performed in DCE 4 is the same as the

30 octet insertion processing (Fig. 9) performed in DTE 2.



in DCE 4 (Figs. 8 and 10) when transferring data fromDIE 2 to DTE 14.

Fig. 16 is a diagramfor explaining processing perforned in DCE. As codes
in LCP format, there are LCP Echo- Request (code: 09h) and LCP

Di scard- Request (code: OBh). In DCE 4, when one (for exanple, DTE 2) of two
apparatus perform ng data communi cation according to PPP receives a LCP
echo-request transmtted to the other (fo¥3 exanple, DTE 14), a LCP
Echo-Reply) (code: QAh) is transmitted to the one apparatus. This inhibits

transm ssi on of 0-.r equest t he. ot her apparatus (transm din
the past) . ther ebliPedte: g tha tRPEP SHOM I of BRatTECo FartaEp L8 e

4, when one gttkWoaapRaLprRRId 9fhgDe HodamkdaDamesion GIQP‘%@' Hetke PPP
receives a LCP Discard-Request transimtted to the other, the

Di scar d- Requéstleitsiati gnarcedsiog ettdd qutts rehelvistes msmssgohoothleCP

di scard-request to the other apparatus - 34 transmtted I n the &_\E
t hereby redufh§t hRS8aLd O1 PARSRSSHoE I%ﬁﬂb%‘h%meé DGR ¢ 15 Pefat iedto,

wh {f f
communi ol on acciPg RE e HPL Ped SR B FeBr f3clf é%é%‘s? St o

the other (forkexapelr€oldd2in gat&Ragcho- wnéhytr&nsﬂéﬁﬁﬁﬁgtaadat prohe
one apparatus. This inhibits transm ssion of LCP echo-request to the other

appar atus (PrEngnmita d¥TE nldha spddt ,samer aby tmmm‘gesﬁen@tmrformed
s st o AT (L BReT 13 BB AR B0 ot 48 BPREOR e
14 to DTE 2.

10 Further, the processing (octet deletion processing
or the like) performed in gateway 10 when transferring data
from DTE 14 to DTE 2 is the same as the processing performed
in DCE 4 (Figs. 8 and 10) when transferring data from DTE
2 to DTE 14.

15 Fig. 16 is a diagram for explaining processing
performed in DCE.

As codes in LCP format, there are LCP Echo-Request
(code: 09h) and LCP Discard-Request (code: 0Bh).
In DCE 4, when one {for example, DTE 2) of two apparatus

20 performing data communication according to PPP receives
a LCP echo-request transmitted to the other (for example,
DTE 14), a LCP Echo-Reply) {(code: 0OAh) is transmitted to
the one apparatus. This inhibits transmission of LCP
echo-request to the other apparatus (transmitted in the

25 past), thereby reducing the data transmission amount.

Further, in DCE 4, when one of two apparatus performing
data transmission according to PPP receives a LCP
Discard-Request transmitted to the other, the LCP
Discard-Request is discarded (deleted). This inhibits

30 transmission of LCP discard-request to the other apparatus



LCP Di scard-Request transmitted to the other, the LCP Discard-Request is
di scarded (deleted). This inhibits transm ssion of LCP discard-request to
the other apparatus (transmitted in the past), thereby reducing the data
transm ssion anount. In the present enbodi nent, DCE 4 and gateway 10
conprise the first data conversion apparatus 20 and the second data
conversi on apparatus 30, however, it is-ad4o possible that, for exanple,
only the first data conversion apparatus 20 is provided in DCE 4 and

gateway 10 i r.ovi d ith qQnly the second data conver.si on parat us 30,
so as to usgtga&gﬁ"%%%én é‘gngﬂ%&?%ﬁi'nﬁp eegxfoFgg‘%lé:ld}ﬁytﬁ% a & way
data communi €ahhemistidh EBrotRar, 1 n the present enbodi ment, a speci al
processing (octet insertion, deletion or the like) is perfornmed in gateway

10, however, alteshatiilaallyy, tin gapewagsiDngwham baepdrfor rechmp be , eRTEpI e,
in the exchang? 8. 35 Second Enbodi nent]. I n the second enbodi ment of the
present invehfiloRE R a2PBAFGHUSPORE BEFAdEh BFEa2 CATIN YR @REFOT0 | s

Communi et | ofCCREtudd e S deeeiveiad T6r rabareiileto kb 8t e
connected witb &hdeditaated(lfore.edamphe, ppasent) , egbodiFeitiho negplivati Hn
processing (Fig. 7) is perfornmed between DTE 2 and gateway 10. en
transmittingtdansmi FpohBTE?E t PDAE &M S . ocflei S| Avdyitiioys i s
FﬁrEEEHE? iﬂggggﬁifégfgg g%tic Séc oIquB%%%’f%ukﬁgeo% %%Iaﬁgéggg%gted
(transmitted in the past), thereby reducing the data
10 transmission amount.

Further, in gateway 10, when one of two apparatus
performing data transmission according to PPP receives a
LCP Discard-Request transmitted to the other, the LCP
Discard-Request is discarded (deleted). This inhibits

15 transmission of LCP discard-request to the other apparatus
(transmitted in the past), thereby reducing the data
transmission amount.

In the present embodiment, DCE 4 and gateway 10
comprise the first data conversion apparatus 20 and the

20 second data conversion apparatus 30, however, it is also
possible that, for example, only the first data conversion
apparatus 20 is provided in DCE 4 and gateway 10 is provided
with only the second data conversion apparatus 30, so as
to use a PPP frame construction improved for use only in

25 one-way data communication.

Still further, in the present embodiment, a special
processing (octet insertion, deletion or the like) is
performed in gateway 10, however, alternatively, this
processing can be performed, for example, in the exchange

30 8.



processing as in the first enbodinment is perforned, so that data havi ng PPP
frame construction and octet inserted is converted into data which has

i nproved PPP frame construction (Fig. 3) and is not octet inserted.
Gateway 10 (indicated as NWin Fig. 14) converts data having i nproved PPP
frame construction and not octet inserted into data which has a data |ink

| ayer protocol frame construction other ¥han PPP. The data conversion can
be perforned sanme as in the case of converting data having PPP frane
construction into data having frame construction of data |ink |ayer
protocol other than PPP. In the inproved PPP franme construction, instead of

the flag, apse@eﬁﬁjfmmgbaQﬂmﬂﬁfprnat|on for identifying a frane
partition. After the data conversion, gateway 10 transmts a signal

i ncl udi ng the conVar td¢ dreond BB O mé@ntt hE dffeerphaadntwhisvention,

transrn'ttingadata S|gnal fromDTE 14 to DTE 2, in gateway 10, the data
havi ng data 9238 99mR ?é?@?H&QﬁQﬁﬁwePPaﬂgﬁxﬁwﬁﬂgc9@&?Wﬁ%eFOtHéh PPP is

converted in%8r§%&ﬁnﬁ§W5880kﬁHr qg%fﬁgge construction and not octet

i nserted. The data conversion c performed sane as in the case of

converting data hRygngldais al d Digayef opr @keetak nfilraM st ebiidin Dha 0 ber
t han PPP into data havi ng PPP frane construction. After the data
conver si on, PgiveRdy DTE 7 886 gatewasiYhal Thel gdtsyahd ComveérPEE ldat a

Y S e L LU AT e E
oct et insertefbod igmve! ey b*ﬁ&@tﬁ'ﬁ{ Qaf@dé@glﬁaP(fF&@Te LPnsd it £ 9Pmakd
octet inserted. After that, octet deletion is performed in DTE 2 sanme as
10 between DTE 2 and gateway 10. '
When transmitting data signal from DTE 2 to DTE 14,
octet insertion is performed in DTE 2 to the data as in
the past, and the result transmitted. In DCE 4, the same
processing as in the first embodiment is performed, so that
15 data having PPP frame construction and octet inserted is
converted into data which has improved PPP frame
construction (Fig. 3) and is not octet inserted.
Gateway 10 (indicated as NW in Fig. 14) converts data
having improved PPP frame construction and not octet
20 inserted into data which has a data link layer protocol
frame construction other than PPP. The data conversion
can be performed same as in the case of converting data
having PPP frame construction into data having frame
construction of data link layer protocol other than PPP.
26 In the improved PPP frame construdtion, instead of the
flag, an identification information for identifying a
frame partition. After the data conversion, gateway 10
transmits a signal including the converted data to DTE 14.

On the other hand, when transmitting a data signal

30 from DTE 14 to DTE 2, in gateway 10, the data having data



in the past. As described above, between DCE 4 and gateway 10, a signal

I ncl udi ng data having inproved PPP frame construction and not octet
inserted as shown in Fig. 3 is comunicated. Wth this operation, data
transm ssion anount is reduced and the throughput is inproved. Also in the
present enbodinent, as in the first enbodinment, PPP frame construction

I nproved for use in only one-way data coifmuni cati on can be used. Further,
in the present enbodi nent, a special processing (conversion to data having

different frag nstruction) is rforned jin t.eway .10 e i
2l ternat 1 vel 3 tnAduah dird Pibod SR REmes T LT pEERiC G e LURHEPE, A5t e
exchange 8 agoWRldrted iildtd Waithehavailp ipidife Brasané &H9d-tertioPgRa 4
and gateway 10 performthe processing shown in Fig. 16. - 37 [Qhers]
The first andoseconeétedinedimends URlee adidt i onalveimfiormatanmie pmeivermed a

construction is available which 1is capable of identifying 1 PPP in_a | ower
| ayer than PPPMe &fniladbhe 6Rge iOf &cﬁ%vﬁm@ HheRe §¥g§7{9 1G5/ chink

r than PRRRS iff A 14 67 !
i of mat 1on. SBVSR BRORAI TS 53 Aie Gt sElghch BRrl chel PR A bk aaa

enbodi nent s, hbke ry 8PNt ranveddh OB rue tdase! i bRtk €R8jdHEs icuhwei ieet, et
insertion and deletion, however, the present invention can also be
applied to t@ateasw of0blransgéts dhandigeldt il lwignglihies eoryagtam f or
nghg;g:Pgegagtgpqggtbeﬂ.4‘Exanple of perform ng octet insertion in DIE 2

In DCE 4, the same processing as in the first

10 embodiment is performed, so that data having improved PPP
frame construction and not octet inserted is converted into
data having PPP frame construction and octet inserted.
After that, octet deletion is performed in DTE 2 same as
in the past.

15 As described above, between DCE 4 and gateway 10, a
signal including data having improved PPP frame
construction and not octet inserted as shown in Fig. 3 is
communicated. With this operation, data transmission
amount is reduced and the throughput is improved.

20 Also in the present embodiment, as in the first
embodiment, PPP frame construction improved for use in only
one-way data communication can be used.

Further, in the present embodiment, a special
processing {conversion to data having different frame

25 construction) is performed in gateway 10, however,
alternatively, this processing can also be performed, for
example, in the exchange 8 as well.

Still further, also in the present embodiment, DCE
4 and gateway 10 perform the processing shown in Fig. 16.

30



in Fig. 9, when bit insertion is perfornmed in DTE 2, operation is as shown,
for exanple, in Fig. 15. In the exanple of Fig. 15, bit insertion is
performed, when five "I"s continue to data other than flag, by inserting
"0" after that. Since bit deletion is the reverse processing of bit
insertion, in bit deletion, when five "1"s continue to data other than
flag, "0" after that is deleted. As descBi’bed above, with the present

i nvention, during comunication according to PPP, in a section not
requiring octet/bit insertion, the octet/bit insertion is inhibited, so
that the datEOtP&hEd ssion amount can be reduced, and the throughput be

i nproved. When t g, daf 2 khansid Ssé @8ncABRBEA LABnkE iakiceddithenssers can
be provided with various services at |ow cost. [Third Enbodi nent] Fig. 23

shows a sequafEermaagroam hMosmestde, priesentns t3Bct iveritd andisl &lppe ivdtiely LCP
or NCP link establish sequence exanple of FLQ# Zg. A iggpuni at i

appar at us 711%ﬁbﬁpﬁbééoﬁg\mﬂéﬁﬁ:il@rﬁl%ﬁ)ﬂarpﬁpué 2 E’IW&% Hoder o ' a
(communi cati on), a r.af.u ni. cat us 7¢4 ode B
whi ch nma mf?%Qsg@%ﬁi}éﬁ%ie?ﬁ%ﬁ%éﬁﬁéﬁgtE% yﬁﬁg%ggggp fat&é %ﬁgﬁegn t he

appar at us andagkhetgepafat s ohal SicPehRatednvaldd it LonTpentt a2 6 candi tiee
For exanple, DTE 2 of Fig. 17 can be corresponded to the apparatus 71, DCE

4 to the appadditdonal BEE@rmatiba degatieonr TArtadd BIE YONECAIFATY -
apparatus 74, whereb

.edund K b 8 b
del eted. The proIc%dé"gs f\rﬂn%slutntﬁ?géeg(%%% %t@% ri"l(%gﬁsi Sggf’i[)%gerseegfg ste

packel was {1 D8R3 QOLERS b APRA BbHIuRbt R SAH Db siheeepahat us

10 and deletion, however, the present invention can also be
applied to the case of bit insertion and deletion.

Fig. 15 is a diagram for explaining bit insertion.
Example of performing octet insertion in DTE 2 is described
in Fig. 9. when bit insertion is performed in DTE 2,

15 operation is as shown, for example, in Fig. 15. 1In the
example of Fig. 15, bit insertion is performed, when five
"1"s continue to data other than flag, by inserting "0O"
after that. Since bit deletion is the reverse processing
of bit insertion, in bit deletion, when five "1"s continue

20 to data other than flag, "0" after that is deleted.

As described above, with the present invention, during
communication according to PPP, in a section not requiring
octet/bit insertion, the octet/bit insertion is inhibited,
so that the data transmission amount can be reduced, and

25 the throughput be improved. When the data transmission
amount can be reduced, the users can be provided with

various services at low cost.

[Third Embodiment]

30 Fig. 23 shows a sequence diagram when the present



di sappeared before arrival to node B. (b) The apparatus 71, since a
response packet to the setting request packet of (a) is not received for a
certain period of tine, transmtted again the setting request packet. In
this case, only the ID value was set to a value different fromthe setting
request packet of (a). (c) A setting request packet was transmtted from
the apparatus 74, passed through the app¥ratus 73, and disappeared before
arrival to node A (d) The apparatus 74, to the setting request packet of

b i ved. t h h th at us, 73,~.Si C t t E t
b booont soin YRRt 0 AR AN BeR A ReP st oSt 20, (Rufpia™
these optionsxaf@)1elNer appgr abys 73 d(iéjolﬁﬁﬁn.&b%g%f&{ q)o E a%pggtgﬂafﬁ Eifgﬁat ion

packet of (d) to the apparatus 72, renoved Opt _ _
produce a se#t i cpmmpuesatpacketapwahatud9 7 Hamyedgl Dovalawdeadd and a

transmtted to the apparatus 74. f) The apparatus 74, because all options
in the recei @El'mérlé’c”c]rﬁ%t%@ﬂaeﬁpgﬁaé@é?sofn( NG fﬁ@é"@"%%ElOQr)e al |

R N e

apparatus 73, €én receiVving e 'se ronp

appar at us 74apphr@tans t Srophine P ARALOR .| NBhudREh NthBe appwit @ GHR tO
the apparatus 72. As in the present exanple, when the setting
i denti fi cati bhepapp@ralass rédel vedonnesrt ek ol Vil ng commustitdaiyl erj btnieon

ot PRkl LF T PR L SRR AL T 0o 0
| denti i cali gBpapaakel 185 DREeld ot Whhke diflar&tabvig tiec Sg! tbNdne
rejection packet or the setting negation packet fromthe
10 apparatus 73, and DTE 10 to the apparatus 74, whereby a
redundant packet between DCE 4 and DCE 8 can be deleted.

The procedures will be described below.

(a) A setting request packet was transmitted from the
apparatus 71, passed through the apparatus 72, and

15 disappeared before arrival to node B.

(b) The apparatus 71, since a response packet to the
setting request packet of (a) is not received for a certain
period of time, transmitted again the setting request
packet. In this case, only the ID value was set to a value

20 different from the setting regquest packet of (a).

(c) A setting request packet was transmitted from the
apparatus 74, passed through the apparatus 73, and
disappeared before arrival to node A.

(d) The apparatus 74, to the setting request packet

25 of (b) received through the apparatus 73, since Opt_C,
Opt_D and Opt_E cannot be recognized, in a setting
rejection packet made a response including these options.

(e) The apparatus 73 did not transfer the setting
rejection packet of (d) to the apparatus 72, removed Opt_C,

30 Opt_D and Opt_E to produce a setting regquest packet with



apparatus 74, that setting identification packet is not termnated. In
this case, that the setting identification packet is sinply received is
notified to the apparatus 72 (for exanple, by transmtting the setting
identification packet). (g) The apparatus 72 transmts the setting
rejection packet produced frominformation included in the packet of (d)
to the apparatus 71. The apparatus 71, orB%eceiving the setting rejection
packet fromthe apparatus 72, renoves Opt_C, Opt _D and Opt _E and transrn'ts

S8 RN L P A

having the sarre OPfDO‘I'ﬁe (dppdhetaeparat L@eéau%e%motolsfitaﬁfse&ﬁ hen&et ting
request packet of (g) to the apparatus 73, but makes a " response in setting

i dentificat |m09acfleei sdheipgcketsiesdOpacketf ofande | handetbe sehowmbues
differing in IDvV are iettl ng_identification_ packets having the sane

options. (i)2%fed ai? gEabie . siMRAde adr E§FHILSPatRe B8GHNIset i ng
request packeh.ph (fql_)CéLSlgﬂt Eﬁ%eétvedi“[kfl aﬁ#&?zfﬁl& 7fer{vﬁgn0fretéé;'3¥%pﬁg

transmts agaln Sett req uB ack € sane for as th
r equest packemeoéetethng @éeﬁbﬁf@@@%rlﬁﬁrﬂﬁagéke’élf\ﬁ@moﬁhleoﬂp :&@& yhe

received setting request packet of (i) cannot be recognize in the
setting rej ee¥ apAMEdck e hnkesf armedgons el natnddidngnt ftéleo@ta'aimt(&i The
appar at us 72 d not _tra sfer he setti ecti Qn to the
appar at us 735° fﬁﬁsﬁ??? 7e%tl e rey [}g\%? %%‘Eﬁﬁp 15%%

renoved and géheihld yakHe i¥angedohbd diee RRARE %telb%l'vled after rece:LVJ.ng

10 the settingrejection packet or the setting negation packet
from the apparatus 74, that setting identification packet
is terminated. However, when the setting identification
packet was received while not receiving the setting
rejection packet or the setting negation packet from the

15 apparatus 74, that setting identification packet is not
terminated. 1In this case, that the setting identification
packet is simply received is notified to the apparatus 72
(for example, by transmitting the setting identification
packet}.

20 (g) The apparatus 72 transmits the setting rejection
packet produced from information included in the packet
of (d) to the apparatus 71. The apparatus 71, on receiving
the setting rejection packet from the apparatus 72, removes
Opt_C, Opt_D and Opt_E and transmits the setting request

25 packet with changed ID value. The packets of (e) and (g),
even though differing in ID value, are setting request
packets having the same options.

(h) The apparatus 72 does not transfer the setting
request packet of {(g) to the apparatus 73, but makes a

30 response in setting identification packet. The packets




(1) The apparatus 71, since the value w2 of the option Opt_Ain the

recei ved setting request packet of (k) is tolerable, however, it is
tolerable if the value of the option Opt_F is not zl but z2, in the
setting negation packet the value of the option Opt_F is changed to z2 and
transmtted. (m The apparatus 72 does not transfer the setting negation
packet of (1) to the apparatus 71, but -chH@nges the value of the option

Opt _F to z2, and transmts the setting request packet to the apparatus 71.

(n) The apparat 71, sipce all options jn .t recei ved etti request
packet of (rﬁgcgﬁ)b@r}écgﬁﬁ?zgé'eéﬁqﬂf?\légh q}%eﬁﬁ,\]él%gelﬁl o‘f%?‘gﬁl'e%rr?akes
a response idetPengelilddidt i F98RkidFald ORe RAC KRy i lfer ARPARAUD % 0 Q8 .
receiving the setting identification packet, transmts only infornmation
included in the peckeTheobppprands (79, toinbe appaspibuse pHckdB.téofhéhe

apparatus 73, on receiving information included in the packets of (j) and
(1) fromtheappapg gequest pacdiet ofnémit ssskptiTRreéyest foR psadktalin

Dr Qe edal L RGO BB EIRO! il dify LD, RPAT BLYS i1 TR 2L ISASOL o)

and (o) are I'ng Fejecti‘onpackets having

appar atus 74cKenevwde therpati ax e Goothihey f&g@éﬁ@dp"a@ééﬁgofej(%%t.i on
packet of (0), and transmts setting request packet with changed ID val ue.
The packets of (k{JhnBhepapmayeatnsoldh dimeei pgtion Opal Geofarthesetting

(ransrer e CSEEVES SRhbLEE FARMAS b DRBato Thel AbpGPliRt 796 si nce it
I's known recognized, in the setting rejection packet makes a

10 response including the option.

(k) The apparatus 72 does not transfer the setting
rejection packet of (j) to the apparatus 73, transmits the
setting request packet with the option Opt_G removed and
the ID value changed to the apparatus 71.

15 (1) The apparatus 71, since the value w2 of the option
Opt_A in the received setting request packet of (k) is
tolerable, however, it is tolerable if the value of the
option Opt_¥F is not zl but z2, in the setting negation
packet the value of the option Opt_F is changed to z2 and

20 transmitted.

(m) The apparatus 72 does not transfer the setting
negation packet of (1) to the apparatus 71, but changes
the value of the option Opt_F to z2, and transmits the
setting request packet to the apparatus 71.

25 (n) The apparatus 71, since all options in the received
setting request packet of (m) can be recognized and these
values are all tolerable, makes a response in the setting
identification packet. The apparatus 72, on receiving the
setting identification packet, transmits only information

30  included in the packets of (j) and (1) to the apparatus



frominformation included in the packet of (1) that the value w2 of the
option Opt _Ais tolerable, however, it is tolerable if the value of the
option Opt_F is not z1 but 2z2, in the setting negation packet changes the
value of the option Opt_F to z2 and transmts it to the apparatus 74. The
packets of (1) and (q) , even though differing in |1D value, are setting
negati on packets having the sane optiaonsy (r) The apparatus 74 changes the
value of the option Opt _F in the received setting negation packet of (q)
to z2 and transmts setting request packet. The packets of (m) and (r) ,
even though @ ffering in ID value, are setting request packets having the

' . T /3 d I h '
packet of (1) o (Rt BOBAARHA #505cimve Ot | BRERGHDS T ERhithamg "

request packghctanele ineeeenipEak and éheiE)-af}a (Y3l Heemak @ 2ldp ot f |kl e,
Iin the setting identification packet makes a response to the apparatus 74.

The packets 73f fimshardrdsimidvsenet hanghrdijeferion packdt yateducadef rom
setting identificatian packeigéhavin the sane options. Fig. 24 shows a

sequence 2di abP ARTIRER AheCHr £ddntt it nePBALAL UHpl f ed TBCt PEAKFL§ i Ak
t-off s | f ELg. T N [
ol owt (2 The? cand R 8o8' s Bdindl r I PLORCHUERS ol Ml SORE 8ifle

rel ease. Theopppanat.us 72, on receiving the end request packet, transmts
a comuni cation end request signal to the apparatus 73. The apparatus 73
on receiving thelbriei aarpadtar T qrBevesghhe, optdduc &panGehd the

request paCk:géc%rj].%et asnestqirslgl }etj%(}trkeor?pggcr:ﬁ%'{s o7f4'(o), and transmits

10 setting request packet with changed ID value. The packets
of (k) and (p). even though differing in ID value, are
setting request packets having the same options.

(g) The apparatus 73 does not transfer the setting
request packet of (p) to the apparatus 72, since it is known

15 from information included in the packet of (1) that the
value w2 of the option Opt_A is tolerable, however, it is
tolerable if the value of the option Opt_F is not zl but
z2, in the setting negation packet changes the value of
the option Opt_F to z2 and transmits it to the apparatus

200 74. The packets of (1) and (g), even though differing in
ID value, are setting negation packets having the same
options.

(r) The apparatus 74 changes the value of the option
Opt_F in the received setting negation packet of (g) to

25 z2 and transmits setting request packet. The packets of
(m) and (r), even though differing in ID value, are setting
request packets having the same options.

(s) The apparatus 73 does not transmit the setting
request packet of (r) to the apparatus 72, since all options

30 1in the setting request packet can be recognized and these



(b) The apparatus 72 on receiving the end request packet fromthe
apparatus 71, transmts end identification packet to the apparatus 71. The
apparatus 71 receiving the end identification packet becones a |ink close
state. On the other hand, the apparatus 74 receiving the end request
packet fromthe apparatus 73 transmts end identification packet. The
apparatus 73 does not transfer the end-igentification packet to the
apparatus 72. (c) The apparatus 74, after the passage of a tinme from the

end identification packet_transm ssion, transmts end regfest%gackep. The
appar atus 73VadMSeRESi ALt ke blequddt thecigttinpgndpiantirication

tus - cH 9 Ayl he P t 9 t
72T o0kl vi gL TRE oAl Lt [r BRAeaER TECAPPRR 1 hal®* pr PAcRACRRGS °

request packef dmr) tamdsiil)s idvdé®w theuappalitferihg it BD- vaduelheare
apparatus 73 receiving the end request packet transmts end identification
packet to th&eifdaratideniifinad ippapacketm hackingi thet k@emdoptions.

i dentificgation pagket ansfers to the link close state d after cutting
the physial 11 nkE  BecdbeBOT g S shaBe A CHhEhe Ttk HeFRSAY, ¢ ho
apparatus 71iheeitdidy LBeappd fequest thRagkes 1AM IhE appar

transmts ené identificatign décket, and after cutting the p%%gﬁgﬁ%?ink,
becones | i nkexatngpl ephafeFigat €1 Th&lepppratesiuizsioesliobd r@mséeibielle end

identification_packet to the apparatus 73. Fig. 25 shows a sequence di agram
when the preB8ACY+nvention is applied to the LCP keep alive sequence

S 0o 31, IS BROARUESS YL pReAany R ARt (DLt <o
10 request link release. The apparatus 72, on receiving the
end request packet, transmits a communication end request
signal to the apparatus 73. The apparatus 73 on receiving
the communication end request signal, produces an end
request packet and transmits it to the apparatus 74.

15 (b} The apparatus 72 on receiving the end request
packet from the apparatus 71, transmits end identification
packet to the apparatus 71. The apparatus 71 receiving
the end identification packet becomes a 1link close state.
On the other hand, the apparatus 74 receiving the end

20 request packet from the apparatus 73 transmits end
identification packet. The apparatus 73 does not transfer
the end identification packet to the apparatus 72.

(c) The apparatus 74, after the passage of a time from
the end identification packet transmission, transmits end

25 request packet. The apparatus 73, on receiving the end
request packet, transmits a communication end
identification signal to the apparatus 72. The apparatus
72 receiving the communication end identification signal
produces end request packet and transmits it to the

30 apparatus 71.



LCP Iink is maintained, transmts LCP echo request packet. (b) The
apparatus 72 does not transfer the received LCP echo request packet of (a)
to the apparatus 73 but transnmits LCP echo response packet to the
apparatus 71. (c) The apparatus 74, to confirm whether or not the LCP |ink
I's maintained, transmts LCP echo request packet. (d) The apparatus 73
does not transfer the received LCP echo #®quest packet of (c) to the
apparatus 72 but transmts LCP echo response packet to the apparatus 74.

s described abovey sl g0gl o dd s Lelicer, RELUBs0 o 8% APPRLA Ha o2 and

t he apparatus 73 SEREhtodinTent ,  an’ exa reésent

i nvention lSt@@ﬂdMﬁtéCbﬁ@”ﬂ@éh%@@ﬂﬁh@&@ﬁrﬁaaﬁettQOPBBéNaﬁpﬁiétuhomﬁver
the present invention can also be applied to conmunication based on

simlar prot8bel apsaniesesi bédragevying tthe @@rb@@ntlfmml@m packet
control packet on the co tion ne ¢ e reduce hi s

configyratioﬁ aP@H%HH% nngﬁ ? %f89£5¥%ﬁi @€ ndB da%5 PEnkhe
establ i shy gﬁ%‘ir&l EhkOf fblec%?QUée il tsﬁﬁ?% R@Enode@ﬁ%ty On the

|dent|f|cat| procedure are ternlnate r eby control

packet amounbtheandandedtbe tHpLoatusi Gt isceéinengarthdeenédueetiest
comuni cati on fees and communi cation cost be reduced, and subscri ber
capacity be PAEKsdsd&Fam the spnaabysw 2htFeaaRiitenesd ddeminifcheasmhon

M U v S R e R
foregoing togthgsenddd |fthtd. t hehar dpphiatt g efo ) th P O £ £ 8F E@NS hERY
be made w t hout

10 end identification packet to the apparatus 73.

Fig. 25 shows a sequence diagram when the present
invention is applied to the LCP keep alive sequence example
of Fig. 22. The procedures will be described below.

(a) The apparatus 71, to confirm whether or not the

15 LCP link is maintained, transmits LCP echo request packet.

{b) The apparatus 72 does not transfer the received
LCP echo request packet of (a) to the apparatus 73 but
transmits LCP echo response packet to the apparatus 71.

(c) The apparatus 74, to confirm whether or not the

20 LCP link is maintained, transmits LCP echo request packet.

(d) The apparatus 73 does not transfer the received
LCP echo request packet of (c) to the apparatus 72 but
transmits LCP echo response packet to the apparatus 74.

As described above, no signal is transferred between

25 the apparatus 72 and the apparatus 73.

In the present embodiment, an example where the
present invention is applied to communication according
to PPP protocol, however, the present invention can also

be applied to communication based on similar protocol.

30 As described above, with the present invention,



departing fromthe invention in its broader aspects, and it is the

i nvention, therefore, in the appended clains to cover all such changes and
nodi fications as fall within the true spirit of the invention. - 45 WHAT
IS CLAIMED I'S: 1. A communi cation apparatus |ocated between anot her

conmmuni cati on apparatus of self-node and a communi cati on apparatus of

ot her node, producing a setting request- packet according to a setting
rejection packet or a setting negation packet and transmtting said

setting req Kk t0 i not her cqQnmuni cation apparatus o
sel f - node, 3ﬁ%$t§§§d55€%ﬁﬂiﬁ?ga€?§ﬁc§$B8Pdfﬁ%t+%8e#688 EQFH%§%FF1 ed.
rejection packetwiofh sehd sseidhffgieadtic), PRERahdd PN sakdedRot hesy

comuni cati on apparatus of self-node, after internmediating a setting
request paclestafipbe, sdind endntini-emd ohPRppankt essoéblasheprooedupesai d

anot her connunlcaﬁkon agp ratus of_self- node. 2. The communication
appar at us astt BPhEPFRCEANTH 1 20 RhEaddes santinehby L8patdddaat tari on

appar atug nqt.ifd ettin B i ‘ t i ti [

communi o3t 1 o oSeanrarhrklferfiaie & % chE bk HERRL SRt sitmiren
i ncl uded i n pacle¢ti agoig]ectransPagkald Wn ar Bt tiohneddht96n RaAGket4Q
sai d communi cati on apparatus of other node, when said comrunication

appar atus r &®iRRAusafld sommuleetsen Seeparkbtconmyaidadatan psktgaei on
ot or medt at o 4c8lr iy F e T e PRr o e CRRTERSEH T4 appar atus
of other nogdesé@isdibraRet PR’ reAWRN SRt 0N ARRALM ¥8 tQbrs &l fa £ Pode.

10 amount.

The present invention has been described in detail
with respect to preferred embodiments, and it will now be
apparent from the foregoing to those skilled in the art
that changes and modifications may be made without

15 departing from the invention in its broader aspects, and
it is the invention, therefore, in the appended claims to
cover all such changes and modifications as fall within

the true spirit of the invention.



3. The communi cation apparatus as clainmed in Claiml, characterized in
that said comruni cation apparatus termnates a setting identification
packet when said conmunication apparatus receives said setting
identification packet after internediating a setting request packet from
sai d communi cati on apparatus of other node to said another conmunication
apparatus of self-node and receiving-asetting - 46 rejection packet or a
setting negation packet fromsaid another conmunication apparatus of

sel f - node WEAT ISaiClAIMBDNEAL cat i on apparatus does not term nate a setting

I dentification packet when said comunicati on apparatus receives said
setting identification packet without receiving a setting rejection packet
or a settilng négatiPMuUnFs@Edenf r gPPsaptuanolreprtedmbatvaeinonaappheat us of

sel f - nOdQ:o%fnhﬂﬁdalﬁti%hﬁeéi;%@éfa(&@ st t g0 e stnfackeloofn@®i sakdon
communi cati on appar at.us ot her node to said another conmmunication
appar at us BF3E -Sn(?(jj:e.otg.erAnE? firuni cati on apparatus | ocated between
anot her comumpircaicangapparsetusingf selduesadepacklet commudicgii e a

appar at us r ;.Qfgj._q: rm I ng,.a.s ' e]gg,e%ﬁ;- C sai d
communi cats%ﬁqg%garr_a us lrc_;ergeﬁg%/@?ﬂsalgﬁ g‘ete‘gt"—‘fer%-'Igng}1 equest lcggq %It:k% tgﬁd
i nt er medi HATEE ARG n¥R @ qeest 1pdac kaIYesEm PRZRRE afet heaid opneihest i on

appar at us mmaglilcatade t 0 Sidrataiher spde GITRUALEAL I On appar at ggiand a
notification of . s%t.ti ng rejgg%i on or setting negation.fromsaid other node

comuni cati 0N Aparatts tBYeafa Enot AeT Y 15t iS5 AR sEFPSRGA8D 5. The
communi catdastkedpper atad dassefitdingednégaiClien npackethdraot esa z@danpthhat sai d

comuni catd AinARRARALYS appAUHERS of self-node, after intermediating a

setting request packet from said communication apparatus of
other node to said another communication apparatus of self-
node .

2. The communication apparatus as claimed in Claim 1,
characterized in that said communication apparatus notifies
setting rejection or setting negation to said communication
apparatus of other nocde by transmitting only information
included in a setting rejection packet or a setting negation
packet to said communication apparatus of other node, when
said communication apparatus receives said setting rejection
packet or said setting negation packet from said another
communication apparatus of self-node, after intermediating a
setting request packet from said communication apparatus of

other node to said another communication apparatus of self-

node.
3. The communication apparatus as claimed in Claim 1,
characterized in that gaid communication apparatus

terminates a setting identification packet when said
communication apparatus receives said setting identification
packet after intermediating a setting request packet from
said communication apparatus of other node to said another

communication apparatus of self-node and receiving a setting



a setting rejection packet or a setting negation packet and transmts it
to said anot her comruni cati on apparatus of self-node, when said

comuni cat'i on apparatus receives a notification of setting rejection or
setting negation from said comruni cati on apparatus of other node after

I nternmedi ating a setting request packet from said another conmmuni cation
apparatus of self-node to said other-ndde comunication apparatus. 6. The
comuni cation apparatus as clainmed in Claim4, characterized in that said
conmmuni catiegrecappar apasket oduces setfing Seddd it dgahj{%i;caf_ltg;&n gggge\tmand
transmts j ai . _CO ni cation par at_us sel f -node, en
sai d com"#u&rﬁtté%tﬁsoﬁggbnggl?%tggéogeca 3 %%mcgfgi &< 61115’811’3' cBhftunféati on
appar at us GMMEICAIGE, AHPagRtyst t idnps equest temaukredts: acgor dengihg

not fi cal iialmcalt isethioRy pebReti ofnos &0l | NREAAT b OBLERkdrye
communi cati on .appar at us .of other node to,k said another comunfcation of
VpS ﬁa

sel f - node & T °5 nt 8Fhedi &5 Ty et t TAGPFLELEREIPRCkR3ERSom YAt Horhkot her
conmuni catieseiyppar & usetofigel fejmoe do saikbtotdera ngedet 16§ THEZREaLHON
appar at us esai g pot Lik gatl 7. pi.cation apparatus | ocated
bet ween ar%%{&%er com.rulﬁ%(&:gt }aé%@;lgﬁarcadtﬁlﬁ@?%?ggéﬁﬁ na@é)ea%%éilsa %%nﬁﬁﬁ cation
appar at us TP PtérTndRECTHEBdARI Y ars i nT aedUsistaiachepafken aadld

transm tt icegmunti da@18ai dappathens COSFUN Rl OmdRPakat U a9k Sshatﬂﬁge
after intermediati ng a noti ficatio g‘%lofe‘gl’gﬂ equest from said another

comuni cati-on “apparatis *BP2Earisn ‘ot her node communi cation. B.

The comruni cation apparatus as clained in aim?7, characterized in that

sai d comuni cal @RmARRAEAL YSHPEQOMESSus 1ocated between another
communication apparatus of self-node and a communication
apparatus of other node,

terminating a setting request packet, when said

communication apparatus receives said setting request
packet after intermediating a setting request packet from
said another communication apparatus of self-node to said
other node communication apparatus and a notification of
setting rejection or setting negation from said other node
communication apparatus to said another communication of

self-node.

5. The communication apparatus as c¢laimed in Claim 4,
characterized in that said communication apparatus produces
a setting rejection packet or a setting negation packet and
transmits it to said another communication apparatus of
self-node, when said communication apparatus receives a
notification of setting rejection or setting negation from
said communication apparatus of other node after
intermediating a setting request packet from said another
communication apparatus of self-node to said other node

communication apparatus.

6. The communication apparatus as claimed in Claim 4,

characterized in that said communication apparatus produces




an end request signal and transmits it to said communication apparatus of
ot her node, when said comuni cation apparatus receives an end request
packet from said another comunication apparatus of self-node. 9. The
comuni cation apparatus as clainmed in Claim 7, characterized in that said
comuni cation apparatus produces an end request packet and transmts it to
said another conmunication apparatus 91 sel f-node, when said .

comuni cation apparatus receives a notification of end identification from
said com*n;mieatt:'mga|i|dana1iﬁ$catioﬁh@rackﬁﬁdazﬁiftefahékﬁ_ﬂiéffdltatﬂ&gsai? of
notificati; f..en Iﬁ;m-f ' not her_c ni_cati on apparatus

sel f-node a?%tglgi]ﬁ <E|C(j;rtﬁ)n’rmnl ctaltclrrgnnhg%%%g%?ﬂs O%f %?#;IFQHSgS! wr}ﬁf #819The
comuni catS P EBFATaPhs aSPERERKRY | retsiivRD, faolear acseddzedahnthhat said

comuni catdemmuappatdbus apperatnat 8s s enthddentinf icgatkiken iﬁgg Eg%;u?é‘@e” sai d

conmuni catj par s,.receives said end identification p romsaid
anot her ¢ %%u&ﬁl%%a%%}nol{é%ﬁgraOusn%tff#sleqq‘e“‘r?dﬁe t 2Tt IRthshRieF PR aPH
produced é&¥dtiaguasgatjackdrom] said communication apparatus bpcathrdrbetween
another eRimalniceat salaapaabehts Olomfldsdgdeandsa caipunLaall 9p, o,
apparatus .of other node, term nating an end identificaftion packet, “when
said co CEIPPORTAPPar SR U 1R c EFTEESE aiRR KiFd S ERETS i gid oAnopheket from
sai d anot kemmooriwanioat | appapparat of oéesnﬁix{odengda added ldl?ﬁrweﬂbaél n? a
notificati - . L.eq i d .of her . e.communi cati on appar at us
to said arcfg%}l ﬁg%lgggrlr%ﬁn%@g%f%%ggnp%%?a%ulsé cI)’fOtsl(ra}IO1 25388512, The

communi cati on apparatus as clainmed in Caiml1l1,

7. A communication apparatus located between another
communication apparatus of self-node and a communication
apparatus of other node,

producing an end identification packet and transmitting
it to said another communication apparatus of self-node
after intermediating a notification of end request from gaid
another communication apparatus of self-node to said other

node communication.

8. The communication apparatus as c¢laimed in Claim 7,
characterized in that said communication apparatus produces
an end request signal and transmits it to said communication
apparatus of other node, when said communication apparatus
receives an end reguest packet from said another

communication apparatus of self-node.

9. The communication apparatus as c¢laimed in Claim
7,characterized in that said communication apparatus
produces an end request packet and transmits it to said
another communication apparatus of self-node, when said
communication apparatus receives a notification of end
identification from said communication apparatus of other
node after intermediating a notification of end request from
said another communication apparatus of self-node to said

communication apparatus of other node.




characterized in that said communi cati on apparatus produces an end request
packet and transmts it to said another conmunication apparatus of

sel f-node, when said comunication apparatus receives a notification of
end request from said other node commruni cati on apparatus. 13. The

comuni cation apparatus as claimed in Caim1ll, characterized in that said
communi cat i on apparatus produces an el identification signal and
transmits it to said comrunication apparatus of other node, when said
comuni cati on apparatus receives an end request packet from said another

communi cation pRAr Bbifuelc2€1da NARaahtEL A4t CATRALAT M9 &1l fLcation
of end request fromsaid other no communi cati on apparatus to said
anot her cSHATREREIERY appir at BR2bf s¥B¥d noemmundgatigen ThaprpawatnEcat i on

appar at us tasninaiteed |#8n 0 ain® 13ideshof edierdizedphBkébat saigh coggupi cation
apparatus pr .an end identificati.on packet and. transm.ts it . to said
anot her cé%ﬁﬁﬁ#@ggféﬁnapa PAELS D 1SS VREdeSat ef”“%réﬁfﬁ?ﬁ%?ﬁagéan
produced aadkededfirion sat.doansthanl ¢otdunifcapimmmippaiadnsappar at us | ocat ed

bet ween anhffen geomaypicat ¢ pinappar algls afi ssebioanads a&gda QHIBYY cation
appar at us of ogﬁ%r node, term nating 5# ecﬁb r qaest, pro uciﬁg an echo

response and transmts it to said another communi cation apparatus
of self-node, when said comruni cation apparatus receives said echo request

O hor node-cotmin LT A Ak arbe r15uB T coRshear b SR appaPPEE as
clai med i FoOmanhcation gppanatus ©f, e awds i 284 im rhamusaicdtion
communi Caldparatus of other node,
terminating an end identification packet, when said
communication apparatus receives said end identification
packet from said another communication apparatus of self-
node after intermediating a notification of end request from
said other node communication apparatus to said another

communication apparatus of self-node.

12. The communication apparatus as claimed in Claim 11,
characterized in that said communication apparatus produces
an end request packet and transmits it to said another
communication apparatus of self-node, when said
communication apparatus receives a notification of end

request from said other node communication apparatus.

13. The communication apparatus as claimed in Claim 11,
characterized in that said communication apparatus produces
an end identification signal and transmits it to said
communication apparatus of other node, when said
communication apparatus receives an end request packet from
said another communication apparatus of self-node after
intermediating a notification of end request from said other
node communication apparatus to said another communication

apparatus of self-node.



appar at us is a nobile station.
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14. The communication apparatus as claimed in Claim 13,
characterized in that said communication apparatus produces
an end identification packet and transmits it to said
another communication apparatus of self-node after

transmitting said produced end identification signal.

15. A communication apparatus located between another
communication apparatus of self -node and a communication
apparatus of other node,

terminating an echo request, producing an echo response
packet and transmits it to said another communication
apparatus of self-node, when said communication apparatus
receives said echo request packet from said another
communication apparatus of self-node to said other node

communication apparatus.

16. The communication apparatus as claimed in Claim 1, 4,
7, 11, or 15, characterized in that said communication

apparatus is a mobile station.






