6 JUN 2005 - 1 DATA CONVERSI ON APPARATUS, SI GNAL, DATA CONVERSI ON METHOD,
DCE, GATEWAY AND COMMUNI CATI ON APPARATUS BACKGROUND COF THE | NVENTH @NURIBisD
OF THE I NVENTION 5 The present invention relates to a data conversion
apparatus, a signal, a data conversion nethod, a DCE (Data
Crcuit-termnating Equi pnent), a gateway and a conmuni cati on appar at us.
More specifically, the present invention relates to a data conversion
apparatus etc. Daral@ONVERISITION g RRARATUS ,t STEILI AT GONEERSDON Wwhi ch does

not require oct eeTHODE! DiCEN @ATEWAY RS@Y tHopmuNIerel 1af t2arparefesred to
"octet/bit insertion") during comrunication on the basis of PPP

( Poi nt -t o- Poi nt Protocol).B Qﬁ%ﬁﬂéﬁﬁﬁnbfi@%ﬁ??%ﬁ95%§§§?§r relates to a

comuni cati on 15 appar at us educes on the

conmmuni cation |ine. DESCRI PTI ON OF THE RELATED ART 20 PPP is present as a
data link | ayer protocol of OSI reference nodel. PPP is a bit/byte
synchronous and an asynchronBd&LD Ak cBREr SNVIHNEDONI by a serial circuit.
PPP is specified in RFC (Request For Comments) 1661 and RFC 1662 of |ETF
(I'nternet Engineering Task Force). 25 Fig. 1 is a diagramshow ng a PPP

frame configuratign ﬂéno tf@qg%ﬁg?ghefgﬂggégnggresf%{éaggég%#%ﬁ 'dress

field, control field, ocol I nformation and The

nunber of byppardtiespediyeali,ehdsatarcodveyisa dromdtieodll ag Ddel(databyte
for the address field, 30 1 byte for the control field, 1 or_2 bytes for the
protocol 6 §UNQWE-terminating Equipment), a gateway and a

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 control packet on the

communication line.
DESCRIPTION OF THE RELATED ART

20 PPP is present as a data link layer protocol 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 field,

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



field, and 2 or 4 bytes for the FCS field. The address field and the
control field may sonetimes be conpressed by negotiation of LCP (ténkN 2005
Control Protocol) ACFC (Address and Control Field Conpression). Further,
the protocol 5 field nay soneti nes be conpressed by LCPPFC (Protocol Field
Conpression) negotiation. Still further, the FCS (Frame Check Sequence)
field may sometimes be conpressed by LCPECS negotiation. Fig. 2 is a

di agram showi ng an exanpl e of conmunication 10 between DTE (Data Term nal

Equi pment) EBEgugh élnch”'Eé}}”i4CQ§§}toé‘s“%b‘&ﬂrﬂ%@“ﬁcgs§|¥e(1%‘.b| It SWhhaked s

Tel ephone Network) . In Fig. 2,7 an exchange 8 and a gateway 10 fornms a
comuni cat i fnedet work the DE&ENZ ravid HOIT€] 84 maer fovme t comsuie atooprebisedgh DCE

4, exchange 8, gateway 10 and 15 PSTN12. The conmuni cation netrork 5 can be,
for exanpl ePY REFBbLEE IBhRENICRL (TohP 1M E kO Lo BRECA InBCEf ol Addarsie, a

nobi | e st at A i P i ed a I j on
bet ween DTEégaaﬁﬁﬂE%€é§49?§qﬁ%#%%?ﬁ%gggﬁlgﬁé'béi?€£8g§EPﬁﬁgggggbg?%¥% ore,
when a dat af seg@ahalkssdhenstield Bd dsaprBEE el by THEPE4S, (Phetdaiesl siignal has

been transmitted after nmaking octet/bit insertion in DTE 2. Further, in DTE
14, octet Qehpmess benhinedeltddtorother 8t adflt EnLtdier r ehe ol CSo¢Fapisi t

del etion") s been perforned to.the received 25 data signal ..On at her
nand. when GOBSTRSBRBRRCT L E LeThnv: PG SR PRE 2aTPg SHRES BYLERT 1
insertion haggdteeft psrformed in DTE 14, and octet/bit deletion in DTE 2

Further, it 1S also considered that only data 30 conmuni cati on between DTE 2
and a given poi nFigpo2nts ati&Hgdb 200¥ing 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 PSTN1l2. 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

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



termnating PPP) in the network is perforned on the basis of PPP. t he
given point in the network, for exanple, the exchange 8, the gatewn@JUMZWE
the like is considered. Here, description is made for a case where the
gateway 10 5 is the termnating point. In the past, when a data signal is
transmtted fromDTE 2 to DTE 14, octet/bit insertion has been made in DTE
2, octet/bit deletion made on the recéived data signal in gateway 10, and
then the data signal has been transmtted to DTE 14. On the other hand,

when 10 trapspithiatd By d8p B s{ §nghef R OPWBTHR 14 ‘éﬂ@@%@edoéhe£ﬁ€'ba51s
insertion has been made in gat evay 10, and octet/bit deletion has been nade

in DTE 2. HofieREP,. | Asddtiee qoimemi patindn imasdde ormetWorpr.i cﬁozarexamme even
in a section not uiring octet/bit insertion 15 a data sugnaé is

transm tt edC AR KERERER G n HiHo BRERVRB: L 0] REekhEd 1t &5 Eaie L9RpIed- it s
consi der ed 1%.?@& a%%lzllb@lbﬁ%tengae' FoHNAeEessAlY d N tHige S gkaqtheen
gaf eway t

DCE 4 and however, in the prior art,

insertion has ttle@rtérﬁd@na\tqmg b3 s. SeThi ohe 28s Wenheat atdhit sagerdli on is
made, data transm ssion anpunt is increased, and throughput is .
deteri orat etls raasmijtisedtfoamnPals 2 ftor @S&M e, oatepddiift clnseytdadata i s

escape processed with a.1-byt pe chara byt.e to.form 2 by e
data (w11 Batagel mulf it DIF Bl arF e i th plrdiaitn dEaRTgh o5k
Further, bitebBS¢lld QB tSsidasariheshteiBg 80, @R Hen WeNaath 89gnal

("01111110" in binary notaftion) is to be dlstanU|shed from ot her "dat a
portion, bilhasnbeen drassmatéed ddaiE ot her @hahhehe theag, hambienwhiere "i s"

cont i nug, " hgrseted attel the, dat g, o3 hAct SR Ay 5 2%,2 BT
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 requiring octet/bit insertion,
15 a 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 l-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 data other than the flag,
when five "1s" continue, "0" is inserted after the data.

30 Incidentally, as a DTE data link layer protocol used



for the purpose of connecting to internet/intranet through public

communi cation network or private communi cation network, PPP(Point = & dUN 200
Point Protocol) is frequently used. PPP enabl es transfer of various network
protocols such 5 as IP (Internet Protocol), Appletalk, and the |ike. The
PPP specifications are specified as RFC (Request For Comrent) of |ETF
(I'nternet Engineering Task Force). Fig.” 177is a diagram show ng a

comuni cation exanple. In the exanple of Fig. 17, a DTE (Data Term nal

Equi prent) ¢£d0 S &%Q@%@%o@ﬁé@fﬂh%%@éihe'ﬂ/tlﬁft%’&'?e% By a

Crcuit- termnatlng Equi prent) 54, a nefwork 56 and . Here, "the DCE
54 and the ;53@515& mltatmnpé'eworﬂmhuﬂ eplsiaaltens:c(rmmmnablae:lon
t el ephones). 8 shows a PPP franme format. Flag represents_ 15 start or

end of PPP, H%EUOP%{ UEBB Q%?lPHerYth%ﬁ’h@taplf?%%Olﬁ&% LTeffuepddivedsetiel d is
f t |

o Cgeneral 1y nooif Sl e RSB obias TonbfBug R ERA 4 LKEN YR T

type, fer whéchpa(fhxednet uerbso2d1genaamblytused. dvdtaesl 1{kel.d Theused

for identifying the protocol of packet included in the information field,
and pr ot oco?PPaskeicishiomat iansha e ospecifiad das sRFfcl (Rk@uepi Floer

ot oct | on TEORERE Jadth cbETF A4 {or 58 FREAHOF KD G T of 62 CFlg. 16 shows
a PPP procedure. Ff{fp 17 ansTLBS dPr @l d i f té%éxﬁxﬁuﬁﬁ%’%%ﬂ@ﬁ%ﬁarﬂﬁi%‘ cal
| ayer starts in a Tink stop phase. In the link establish phase, ITnk
setting profedilne etahfPe(bfnkiGonli7ol aPPDBEoCDE) al Terarimagd Fapt i pmaddtaf t er
P ik st ab LT E E02DSE et n Chmh L bR i S eh 2B (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 wvalue 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 field to
25 the information field.
Fig. 19 shows a PPP procedure. PPP transfers toa link
establish phase when a physical layer starts in a 1link 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



phase, where a verification procedure is carried out as necessary. Wen
verification is successful, PPP transfers to a network |ayer protocOUUN 2005
phase, where NCP link setting procedure corresponding to each network
protocol 5 is perforned. Wien each NCP link is established, packet of
networ k protocol corresponding to each NCP becones transferable. Further,
PPP transfers to a |ink end phase by a ommuni cation end request or the
like. LCP instructs to transmt an end request packet, when its

i dentificati 0 i -1 : P i i osed d_t
physi cal | oot BRELE 4 ebETRaEt o8 beRR g el bR G e
the networ khéayeesarhen wHun physigdlcdtoyen iks stidcof§fuPPP FRRuUrns to the

link stop phase. A LCP or NCP |link establish sequence exanple is shown 15
in Fig. 20.trereferisnkoes et wehk conde riRRoteCPHaPhasge WAeaRINGFdeéiBk
transmt and ceive respective settin identification,packets. In

Feapoct | ve SRERERS, BFARITRE IO EF Ao ELBEntRnE Bl STy TERbESe Tpacket
wi th regponse ;g@ﬁ%%e(é.e_t tWHh | d88hi ceatiigfk Pesked + aB8liliHgg Negatiar 20
packet, or setting rejection packet) , and ID value received 1n the request

packet is iofl ndédonrk tpreotBcwdl upfespeondiesponseecpatkMNCP Weromes

transmtting a setting request packet, an option (Opt A-G_ can _be
desi gnat ed. tFRRREHETEP 1§ de DT tR8TsePEInF TAEHUERT S phe katl 1 whepndoPBage

R g

request packetttanshet setdndddgeastf pgakiean paeket tandapenfiof iGadion
response. The setting request packet reception side, when an 30

unr ecodfli zabrekept ien TecpiEvsant 99 BpatordH nklindedsi ¢l 92N 2005 thee
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 1link establish sequence example is shown
15 in Fig. 20. Here, link establish condition is that node
A and node B transmit and receive respective setting
identification packets. In respective packets, ID is used
for correspondence of setting request packet with response
packet (setting identification packet, setting negation
20 packet, or settingrejection packet), and ID value received
in the request packet is included in the ID wvalue 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

all options included in the setting request packet can be

o
Ot

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 1is present in options included in



the setting request packet, in the setting rejection packet nakes a
response including the unrecogni zabl e option. The setting request -padkief)gs
reception side, when all options included in the setting request packet are
5 recogni zabl e, however, intolerable option values exist, 1in the setting
negati on 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 10 are to

be 1 enuest oL e S5LAL Ao LRSS LReCKE oA SO 2RO 1 0 o osEr Bt ons

can al so be € ‘setting reques

side, when naRE8 W N FHELEE RO JBI@LhHORIRAGKSEe coYEN A BSt 8812 PPt i ONs
are renoved, and then transmts the setting request packet again. The
setting request Packeettriammapientspdekathereceptervi vg-de sertiténgaddgati on
packet, a settingére uest acket with Egtion val ues changed to those

i ncluded i PRheC Q}Hﬁaeﬁeg};&’tif&? paEkétD HOVRIBPS Phiar&lity of
values exi stolpahhe AP Onfiofbvie SElELE AeHAl | O PBAKGEIu NG £f them i s

sel ecte negoti ation procedure ‘exanple up or

est abl i shnemd whél sbetdesemdiegt Wwbhhpaekertericec 1@dEs0on2§. indp (&pabeld i ng
request (configure request) packet was transmtted fromnode A to node B,
however, | os@lugl ®RayON .nhoweeBnsHRIBEES. thsaNedd Ionpdcadselerabdponse

packet to gg%i%g%eagf gﬁg%FB%§§§g%gg%éS%P%§.nog,reﬁgived Qr ac {tagp
period 30 , t § T eqUEst Phe k& Ay PR L AR
6JU N2005 dther than those included in the setting request 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 or 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



this monent, only ID value was set to a value different fromthe setting
request packet of (a). (c) Setting request packet was transmitted fHoiiNridgie
B to node A however, lost halfway in the transmission. 5 (d) Node B
because options Opt-C, Opt-D, and Opt _E in the setting request packet of (b)
cannot be recogni zed, mnade a response including these options in the
setting rejection (configure reject) packet. (e) Node A, renpved options
pt-C, Opt-D, and Opt _E 10 in the received setting rejection packet of (d),

changed the D N¥ahafe andiPedpt (ansE tipd setticky 4 apiest 83¢¥ireff) Node
B, because aﬁl options in the received setting request packet of (e) were

recogni zablfeeamdthdese tvalngpsreque sal Ipacketablfe,(ah.t he setting

identification 15 (configure ack (acknomﬁedg%%% packet nade a response
including al |l opGlors HithiR @er181ESHgPASH s W hackerttsmidtabde B Hedduse a

response PRCKE! 0, seLli gg.JAEST 1 Rackel, pf LG sibs Al Lecelyaddor,

a
certain perio , transmtt agai n i ng request packet "of 20

the sang format (@ Nisesti pacaeatedpPasket opft () -.ofhh) DNode Aodecause
option Opt_Gin the setting request packet of (g) cannot be recognized,

made a responsbe prtltudiggadusstppfoleitnofhebsecanngtr bpececognpanké@t . (i)

Node B, renpved the option t in the received . 25 setting rejection
Dacket’ of (RIS EhaReBE R TEPdHe Bt S PaRB 1 ER% e (DR (B ChBGUest

ok (ke fynDtese e e AL | paBRUn O 1 e Sell

is intolerable, (@21dNdde sA30realoareableptiohbeOpd W@, iGpz2D,i anh®sEtEi ng

negat|?8 611P¥ﬁ§x¥zc§ived setting rejection packet of (d), changed
the ID value, and then transmitted setting request packet.

(£) 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 options in the setting request packet.

(g) Node B, because a response packet to setting
request packet of (c) 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

o
%)

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 zl of the option Opt_F is intolerable, and it is

30 tolerable if the wvalue is z2, in the setting negation



(configure nak (negative acknow edge)) packet changed the value of option
Opt_F to z2 and transmtted it. (k) Node B, changed option Opt_F in § by 2005
received setting negation packet of (j) and transmitted the setting 5
request packet. (1) Node A, because all options in the received setting
request packet of (k) can be recognized and these values are all tolerable,
in the setting identification packet na8le-a response including all options
in the setting 10 request packet. An exanple of LCP link cut sequence is

packet to reapnfeadnk i 5RddGLE I RoFIRd S E Yok SERRALESLHE L,
node B trapgmikt ed tdiet esfl ogantr fteakpoman(d ef Fhnama tacky packet. Node A

receiving the end identification packet became a |ink close state. (c) Node
B, after waiting(korNedeerh ai phanged raptide ORF_éndindéhe fiaeeivadpacket

transm ssi on ransmtted an en e st, packet. (d). Nod on cei ving
Lhe end r eqiebE L pROREE L ITARAR NS bt o leRAd RERATHEOEFant Dacket ELBR of
the physi qhéﬁ%r’eﬁﬂg fransferred to the link stop phase. 25 The node B
receiving the“en ié%nti?ication packet became a link close state, cut off

t he physical |ayer) Nodke A rbashergedlticopheonisnknstiop rhaseveliget 22nghows a
keep alive sequence exanpl e USEQ? LCP echo request/response packet. 30 The

LCP echo r cep@sefiedpoHeet paEkbk)i sansbe aeqaen62aR 2006 thpse values

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.

]
o)

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



LCP link establishnment and can be used for determ ning whether or not the
link is held. (a) Node A transmtted LCP echo request packet to confijm)y
whet her or not LCP Ilink is maintained. 5 (b) Node B on receiving the LCP
echo request packet, transmtted LCP echo response (echo reply) packet to
respond that the link is maintained. (c) Node B transmtted LCP echo request
packet to confirmwhether or not LCP I-i Ak-is maintained. 10 (d) Node A on
receiving the LCP echo request packet transmtted LCP echo response packet

to respond t.th link is i ntained. As ane of characteristics of packet
commun cat 16hE 14 &1 hEo TN A FOH (e TS 0SE8 gy Ghen:Bara e 15

generated, ghEeREHISAtAOR Rede exhist $si ;mary ch adoption of a communi cation
fee system based on the data anobunt is possible. As a requirenent in such a

comuni cati on nofde) Npode A desansblid ttddt LEBmaoma ateéguebde packet rtequi red

when user data . to be conmmuni cated does not exist, that is, 20 actually the
comuni cat i SANFLEE WhepRetsed. Ot t hePpddnk whenmppptiaineed as DTE data

1 0 o De088 nbBeRe QITHBLEAN Mo POHE ACOPLLAD B CAIEISALIBR et

tariff sSystem ba h at a “anount, ansferrin

at the commhhfighiidit&d artpt e ANte 2pot@BEUNEERGI @B paRe) thaekelkCR &cho
request /response packet for making continuity confirmation of PPP |ink

peri odi cal Iy¢spead Hehat kehet Hamek ate medhlterene@at an  extra conmuni cation
a1 1o, 10U TSl wash ROl o s AN s cotjon gost and
enterprise &, FN200hethd® or not LCP link is maintained.

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

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



poi nt of view. SUMVARY OF THE INVENTION 5 It is therefore an object of the
present invention to inhibit octet/bit insertion in a section not-hedy ¥isng
octet/bit insertion during data conmunication based on PPP so that data
transm ssion anmount is reduced, thereby inproving the throughput. 10

Anot her object of the present invention is to reduce the control packet on
the conmunication line. Wth this confilfuration, reduction of communication
tariff/communi cati on cost and an increase in subscriber capacity associated
wi t h comunj q&%qgftQQER;c amount 15 reduction can be achieved. In order to
acconplish the' ‘above 'menti oned objects, in a first aspect of the present
invention, there is provided a data conversion apparatus perform ng octet
deletion or bit deletion to data having a PPP configuration 20 and bei ng
octet-inserted or bit-inserSBHMARY OEeTUhd IABPEXTION t he present invention
there is provided a data conversion apparatus conprising: deletion nmeans
for performng octet deletion or bit deletion to data having a PPP frane

configugation a i ts1 NSer; bit i : j tiona
inforna?ion add?gigﬁégggﬁgégggﬁgdﬁ?négjg |S§%ngﬁeig?%%%%??oﬁﬁgﬁb udé%g
informati ond anhisientodyengbad tf nawsepaldbnt i anateedheodahatoetetridel gged or
bit-deleted by the deletion neans. 30 In a third aspect of the present

i nventi on, &/ psteinemridesn during gadhd geqmurdtat éenveaseancappaPat us

compri sing;; {149, felighlon 122033 595 3¢ £h4 08 2 4'd A% 18I R e re by
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



having a PPP franme configuration and being octet-inserted or bit-inserted,
and 5 deletion means for performng octet deletion or bit deletion &dUN RgEY
data flag-deleted by the flag deletion neans. In a fourth aspect of the
present invention, there is provided a data conversion apparatus
conprising: 10 flag deletion neans for deleting a flag fromdata having a
PPP frame configuration and being octet-ilnserted or bit-inserted; deletion
means for perform ng octet deletion or bit deletion to the data

f1.20- del et ogy, Hoe,  aga de! et an. - 450 2p0ia Rdaddpsnal s gfor matfor

addi tion nmeans for adding additiona mat 1 on incl formation for
identifying a frélhegpaetlidt oontnethe doda delett-ided edefllagr flidmdébketzed by
the deletion neans. 20 In a fifth aspect of the present invention, there is
provi ded a RRAYangoAVRYBi bRamgparatid Wer t PR aAgdokedng aeftediomoerbed
deletion to gaé%th§%§ﬂ%rﬁe59P frame configuration and being not

ot” brt-

oct et -i nserted or in§éfted. 25 In a sixth aspect of the present

inventign, therejdsetRoQVindatha fatapeeeintl 08 SBRakaEES LHOMBHI SENGI t
additional information deletion neans for deleting additional information

from dat a hdwlagiarf rametheondfctguriatagnded attedhbyhéhaddi tagndk liertfiosmat i on

30 including information for identifying a frame partition 6JUN2005 - 12

is added t d"@@PPP frame configuration and being not octet-inserted or not

bi t-inserted; mﬁk a fourth aspect of the present invention, there
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.

o
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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



insertion nmeans for performng octet insertion or bit insertion to the data
del eted of additional information 5 by the additional infornation-dellétgn
nmeans. In a seventh aspect of the present invention, there is provided a
data conversi on apparatus conprising: insertion neans for perform ng octet
insertion or bit insertion to data having a frame configuration flag- 10
deleted froma PPP franme configuration-ard being not octet-inserted or not
bit-inserted; and flag addition nmeans for adding a flag to the data

octet-inserted_aqr. bjt-inse d the insertion means. .l.n an eighth aspect
of the pres%ﬁtagﬁ§5tf§%n? %%g}ég%ﬁn?scﬁp' iHe B &b et e ngparatus
conpri si ng: ocadei-tiraNat+ £8f eTaid PNpdel-ath - fe@ns aher del eting additional
information fromdata having a frame configuration in which the additiona
i nformation i nclodemnd iarf owewats diof gernfdemihyi agtetamespattiian e bs 20

added to a franme configuration flag-deleted froma PPP frane_ configuration
and bei ng nbRSE&ET ns@r tBE Q@Qﬂnde%ﬁFgﬁnﬁéwﬁﬁéthQBPﬂi&Nﬁﬁ%ﬁ@tRGP

per f or m.ng t i i rnH hi i rtio e d di tional

i nfor mat5i onggeﬂélteegﬁ%ﬂzgént letaar1i d?%ﬁ%ﬁé‘ltdr} rrﬁ%?%{é :Bgn%c?g‘?%gi on neans; and
flag addition neansaf seveadimnt epétagolro tihhe ptad Senect atrdnisiest edtBere
bit-inserted by the insertion neans. |In a ninth aspect of the present

i nvention, iRep&Ovsldrdviddata deravesmarsiapPappata WOBRRLEANIgrg data 30

havi PPP f f. ti d bei t tet 6. JUN 2005 - 13
oeeried or not DierRast BRATE ¢ e Pe tharmong Fe Eht ISR TR 0t dat a

link layer ppebeqaloPtHsr gbhah ffing 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 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
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

the additional information deletion means; and

o
[

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-



In a tenth aspect of the present invention, there is provided a data
conversi on apparatus converting data 5 having a frame configurati o VN 7005
whi ch additional information including information for identifying a frame
partition is added to a PPP frane configuration and being not
octet-inserted or not bit-inserted into data having a frame configuration
of data link |ayer protocol other 10 thkh PPP. In an el eventh aspect of the
present invention, there is provided a data conversion apparatus converting

data_ havipg%gg%g%%g gpnflgu nggaqe%plaﬁgg Pa%g%q¥§?fn %?%afln?o dat a

configurati iy not oc et-lnserted or

having a frasBraQnitariahi 68 @atdalank ua&ézamrow@@pcath@&hehatrh@@fw I'n
a twelfth aspect of the present invention, there is provided a data

conver si on apparanus tentér tismgatatet &ﬁ@wmgeaeﬁtamBWﬁnﬁlgunath@Iarnwmich

addi tional 20 infor n.including information for identifyin ranme
partition iBTRYdES c@aSPF3m§QQNﬁ$§&PQUQQP??§5u8a99Q¥Pr¥¥ zé%?@ frame

confi gurati g0, aRd: bei AgaNAl LGl EghPaRAIRM O yALIDIAad Pgbhed [ nto data

having a frane configuratio ayer protoco er than PPP. 25

In a thirteenEbraspecén ofnd hedpnesentt drmmveni bant ot heden tis yurmyidedamelat a
conversion apparatus converting data having a frame configuration of data
link | ayer ppotdddion cihaxddednta PEPY rﬁ@aﬂat aonﬁwgng:@tppp fpgdnpeing
configuratio tet-i

d.o d.. 30
ourt e B8 St s Bkl S AR PeR s St ad b oG£8 Y il ®
provi ded a Qaf%dﬁﬁnﬁﬁﬁfﬁ u%%&@ﬁﬂL@fCQHY%TWﬂHk(Eﬁﬁerh@@dﬁbéoir%@%er

configuration of data link |ayer protocol

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 1inserted 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
from 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.

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



other than a PPP into data having a frame configuration in which additiona
information including information for 5 identifying frane partition § sUadued
to a PPP frane configuration and being not octet-inserted or not bit-
inserted. In a fifteenth aspect of the present invention, there is provided
a data conversion apparatus converting data 10 having a frame configuration
of data link |ayer protocol other than al4PPP into data having a frane
configuration flag-deleted froma PPP frane configuration and bei ng not

octet i nserf ed, a, ot bi 4 -4 058" Legh, d 0 8081 XEgenth aspegh.of- { hepresent

I nventi on, I'S provi a conv SI on apparatus con ertl ng dat a

having a frigaeisgnhi giaatd @of igdata didwk dﬂy@atarpm&ouay@ﬂﬁqsrbh@@@ PPP
into data having a frame configuration flag-deleted froma PPP frane

confi gur at i @hhes WMQﬂ1aaHHPthmﬂ daﬁ@rhavmmg|auﬁm@mﬁgcpmﬁﬁ®@ra®nqnn 20
identifying, fr bei ng not.. oct.et-inserted

bi £ notr t oH TGN A E SRR SEEUTTOF PRt JPOBEHET PRI DAL hens s
provideq a shjgpal; f?ﬁ‘ﬁ%gfﬁaﬁgpﬁaf@i@tﬁgﬂf HAUra4ae8 tahd lwﬂ»u@k%éﬂata not
octet-inserted or not bit-inserted. 25 In an eighteenth aspect of the
present inveshfagurdthiese aadpromdmgdnatsiggnadt hansegtaPRPCf nae bit -
configuration to which additional information including information for
|dent|fy|ngl$$8ﬁ§eﬁhrt|t|on |s added and including data not octet-inserted

IR R R i B e e L PO SV
flag- de'eteﬂsf§96vid§§’ir@HEaC@@Hﬁbﬁgibﬁnd@ﬂ&ﬁdﬁ%@dbaﬁvertlng data
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 1is 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.

1o
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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



data not octet-inserted or not bit-inserted. In a twentieth aspect of t he
present invention, there 5 is provided a signal having a frame 6 JUN 2005
configuration of flag-deleted froma PPP frane configuration to mhlch
additional information including information for identifying franme
partition is added and including data not octet-inserted or not
bit-inserted. 10 In a twenty-first aspect>of the present invention, there
is provided a data conversion nethod perforning oct et deletion or bit

del etion toy gag%o@al"d&?mgng Jéf%avgﬁ #P%ﬁ%” resen Pgt‘i%%et f”se”ed

or b|t-|nser t eco |nvent|on

there is prevhdedea gliedéa £00Mes SPRR ﬂ@érh@cbﬁﬁm@lﬁﬁd\tglonaaﬁl@ﬂﬁdzﬂﬂd&tr@ for
perform ng octet deletion or bit deletion to data having a PPP frane
confi gur at i datanddei pgtesctisisentedt ed arohikitndemsdiednd an additional

i nformation add| ion step, for addin ditional jinformaiion ingluding
| ormat | on for LRRATTOFRE R PEERe otk FfoR “Cp THe (S bUPBr- HBEdTRA or
bi t - del %edleyg&%ﬂ&é&t bOR 1rfPL hBvanigentyr bRkl ¢ ASPeshrat slhe pf esent

i nvention here is provided a data converS|on met hod conprising: 25 a
flag del eti ohast-€fe fotedelfetama aPPPag rianen dah d ikaniatgi eén PPB  fahaineh

configuration and being octet-inserted or_ bit-inserted; and a deletion step
for perfornifigiddianalielefiogimationt ingdiuding ioforaafatant £84- del et ed by

e e, EoL B0 e ! FRoy ) REB ool ) bueah UKo P5Begl of (e
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:

o
(W2}

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.



a flag deletion step for deleting a flag fromdata having a PPP frane
configuration and being octet-inserted 5 or bit-inserted; a del eti-dnJist &5
for performng octet deletion or bit deletion to the data flag-del eted by
the flag deletion step; and an additional information addition step for
adding 10 additional information including information for identifying a
frame partition to the data octet-deletel or bit-deleted by the deletion
step. In a twenty-fifth aspect of the present invention, there is provided

3 Jata conver si g, et bAd RSLIALILRG Geielec 15 | Ane bran Al b dyLRseH on to

data having a PPP frane configuratio el'ng not-octet-inserte hot

bit- insertedede ias tyedvydeidktdy @aspacttwfvdhei phegeithodvedhpai.sihgere is
provi ded a data conversion method conprising: 20 an additional information
del etion step for @éioa idRylabdrni Gridp i hesr feticon Rgom ddted havpmg da trPp

frame confjguration ich the additional information .includin

i nf or mat i onhggﬁq%élnf)f;’?}yyﬁamg £P %‘é‘???f‘?&nangn PTG S& T}Pﬁggﬁee% or
bit-inseyted $j ;eBPd@25 an insertion step for performng octet
insertion or bit insertion to the data additional information-deleted by
the additional iafdeietion delegh ifoor ghepformiamd wentet séwbathoaspecbiaf t he
present invention, there is¢§¥ovided a data conversion nethod conpri sing:

30 an inser 8RR EiUp For ther AR n§lasrste igkedt Pon e 6L 38N sdedzetiony pit

i nsertion tgtggyaeﬂgying a frame configuration flag-deleted froma PPP
frame configuration and bei ng not

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

Do
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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



octet-inserted or not bit-inserted; and a flag addition step for adding a
flag to the data 5 octet-inserted or bit-inserted by the insertionbsiépll;
In a twenty-ei ghth aspect of the present invention, there is provided a data
conversi on nethod conprising: an additional information deletion step for
deleting additional information fromdata having a franme 10 configuration
flag deleted froma PPP frame configurati’on to which the additional
information including information for identifying a frane partition is

added andlgg@giﬂgéfé¥g§t-Engggéxhé&%ﬁgtaM§f%£§eE§§ﬁﬁéy%é£§ghtion step

for performng ocC i'nsertron or i'nsértion a additiona

i nf or mat i oreded efied e iy ttheomddife Pratahaf osmBl yor del eh | ond bephgandta flag
addition step for adding a flag to the data octet-inserted or bit-inserted
by the i nser¢teh-snggrtaed art wai yhtnihsgsgesd: ofndhe present invention,

20 there is provid a data conversion tho& convertj data . having a PPP
frane configurafi&ﬁgﬁﬂdagéﬁﬁbl%%ts EPet=CF n3 g%@@'6?:%ﬂggbgp-ﬁﬁg%r%@gainto
data hayl ngacLragesSalaograpian Alsdatad ik 1RNes aiialongh akhgy. than
PPP. In a ?%lrtlet aspect o? the present invention, there 25 1s g{bvided a
data conver si on Iretdotvennverdiigigtdadspkat oF thd rpmeseanf igureait Doni,n

whi ch additional information_including information for identifying frame
partition ittherddéd RFQVPPPIf Baf tdnfPyurcatsic angtbheéichgemprising:
octet-inserted or nq% bjt-insert i nt .g t 2 i.ng a.ra i§%1 .
configuration of®Ya d+#ﬁﬁn yéP’ﬁF%?%gﬁ_gd%% §¥ﬁhans .rg?% 7@5%“9? 18
In a thirtyzddishoaspecin #briBe iRieSLAbmi BWeRt iy ingher etgmerovi ded a data
conversion method for converting

10 configuration flag deleted from a PPP frame configuration
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 1s provided a data conversion method converting data having
a frame configuration in which additional information
including information for identifying frame partition is
added to a PPP frame configuration and being not

octet-inserted ornot bit-inserted into data having a frame

30 configuration of data link layer protocol other than PPP.



data having a franme configuration flag-deleted froma PPP franme )
configuration and being not octet-inserted or not 5 bit-inserted intioJdai;
having a frame configuration of data |ink |layer protocol other than PPP. In
a thirty-second aspect of the present invention, there is provided a data
conversi on nethod converting data having a frame configuration in which
addi tional 10 information including infoffation for identifying frane
partition is added to a frane configuration flag-deleted froma PPP frane

configuration angd_bei : o6t et~ bLel ri Latq dat a
having a frane cg%f?gggggﬁ% E%?%éggggé%ﬁg Fg;J?Q%r %%g%ﬁ%gfﬁg?ebﬁg%) P. 15
In a thirtythbiredigspeotviafed he quEeserdnveayenomme tHd@ o cernovirdech@ dat a
conversi on nethod converting data having a franme configurati on of data |ink
| ayer protoéalkta BN S FafrAmE aant Havaakdathd aprieleine Eaam qulRE on
and being npt _octet-inserted.or not.bjit-inserted. In a thirty-fourth
aspect of tﬁléaﬂﬁeesce%é#%ggﬁ'?‘il@ﬁl, al}%ebglinsg ﬂoo%i%%ﬁgg_& Saelf:%%ée%:i (%th‘ret hod
convertisng gata i vk Agaa f A PR @l PRark dahailbuat 2YSTo PIgRito£Ol
other than PPP into data having a frame configuration in which additional

i nformati onlin& udiyveri pfortmatdlorotber25hatenPPPyi ng frane partition is
added to a PPP franme configuration and being not octet-inserted or not bit-
inserted. In a thireyrRilfhy Speehdof SHRE bresehbei RTEFETIN, 1N YRR ATk

provi ded a_ faLa..convgr sl OnIPLNRYLGOBXALLLNG data. 30qha O a QR o

configuration O in ayer protocol ot'her” tthan PPP
into data hasiAg@ 4 repemeoriorgii qtram i di atn deheted dadim aohBR frane

configuration and bei ng not

10 information including information for identifying frame
partition is added to a frame configuration flag-deleted
from 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.

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 protocol
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



octet-inserted or not bit-inserted. In a thirty-sixth aspect of the present
invention, 5 there is provided a data conversi on nmethod converti ngbdatall)
having a franme configuration of data |link |ayer protocol other than PPP
into data having a frame configuration flag-deleted froma PPP frane
configuration to which additional information including information for 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

provi ded aobge 1t ransAl bhipng e d- CRa@ah @ dePhy 1O £rQiMe Af o h 0 RRRAE AEHS
perform ng data conmuni cati on based 15 on PPP, when the DCEreceives a LCP

echo requesfag-alsheteddfrbym ahBPBnErapgarcatfsiqurahéoot hed dpparatust In a
thirty-eighth aspect of the present .invention, = there is provided a DCE

di scar di ngP&teEP R SRALE S Qfuedet Dittert RHeT BEE r ecei ves the LCP discard
request transm {jed 2&1%’%‘?99?1‘3{;{:4 ‘r’lﬁl’sr;?‘geir Q}%Stk‘i’grfg?%%‘fe’??chdfﬁ‘@eﬁ%mf cation

based on PPP to the ot n y-ninth aspe € present

i nvention, theher @ si prora\ddied dagat evay drransnind t igdacdiPeeaing epitya to
one of two apparatus perform ng data comruni cati on based 25 on PPP, when the

gat eway rebewey @ fGRrehoonéqrstatipansfi tdedd Byintkhelayerappataaslto the
ot her appargbg§ | n a@% rtieth %S ect of.the present invention, there is

provi ded a° (ﬁmﬁbﬁ?s ditytQ adi %ﬂﬁgréqﬁﬁﬁqe GRBA O Bt Siay
receives the Ry di seapd frr‘%gﬁ’gét pBB EaNed EHRG kY, 1 Of HWo appakat us

perform ng data AN 2001 - - communi cation based on PPP to the other.
additional information including information for

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



In a forty-first aspect of the present invention, there is provided a
conmmuni cati on apparatus |ocated between another communi cati on appatatlibis)(gf
sel f-node and 5 a communi cati on apparatus of other node, producing a setting
request packet according to a setting rejection packet or a setting

negati on packet and transmtting the setting request packet to the another
conmmuni cati on apparatus of sel f-node, Wd&n-the 10 conmuni cati on appar at us
receives the setting rejection packet or the setting negation packet from

the anot her,,GRMURLEAL PN APRAr atuss®b gl krode,nafter internediating a
2 . ;

setting request packet fromthe comunication apparatus of other node to
t he anot her 15 Ieoraufio cati-dniappaaapestofoSethenpdesdiet einvvbation,

comuni cati on apparatus may notify setting rejection or setting negation to
t he comunit@T®OnisappavaidRdof SOTEMIHbAR tBPT rAPRAT Btiugy G Tedf or mati on

ol uded | D ASELLT GQLRESOURRACKE 00 3 RELLLDA 20 neaqd on packel o

t he communicatli on apparatus o conmmunt catl on

recei ves the cshthigatai et hpparackel OF bhecsetibag, negation packet from
t he anot her communi cation apparatus of self-node, after internediating a
setting request ppacketifgom tseet bngomeuniest | paciggaratosrdfingt hey aode to
t he anot her connunicationcggparatus of self-node. Here, the caonmunication

appar at us ﬁ%ﬁ?%ﬁﬂfﬂ%ﬂ%c§l !HQQEFFd%ﬁﬁ?ﬁQ£ﬁ?Bﬁ Bﬁ@ﬁ&hﬂh§ﬁqwﬁ¢ and
conmir, cot o SRDELLLS faceLNes e SELLLOR EOLLL CRL oD, paRkgh At
communi cat icwmrappacatismfapphen tiede £ ost € -anaider when the
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 request 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 request 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 setting identification packet after

30 intermediating a setting request packet from the



comuni cati on apparatus of self-node and receiving a setting rejection
packet or a setting negation packet from the another connunication.gju 005
apparatus of self-node, and the 5 conmuni cation apparatus is able to nJ¥"
termnate a setting identification packet when the conmuni cati on apparat us
receives the setting identification packet wthout receiving a setting

rej ection packet or a setting negatiom 2packet fromthe anot her

comuni cati on apparatus of 10 self-node after internediating a setting

request - pagkat, £ OIS, COURMNIAGAL OB aBRALAL Y2 QL PLNEH Ot kg Lhe

anot her communi cati on appar e. In a forty-second aspect of
the presentcomuent icertior heppairs thi®viofedea feoroddi eatli o @ppai abus | ocat ed
15 between anot her conmmuni cati on apparatus of self-node and a conmunication
appar at us cfe ot heg nedec tii@mipagtiely or Seseithg Yeaeat par kackafehrphe
communi cati,qn apparatus receives the setting request _packet after

"t or med; atiiy S QERPF nGOPERIPG e pASRAEDPPOMDG (e S5g: HerBorftifh £36 on
apparat ys Qlofhh1Red8 P drfifar QLNS! 1 BOMo) £ WY Cald:0y ARRAIALLS: Afl 2
notification o setting rejection or setting negation fromthe other “node
conmmuni cat iioheappanatatsi d0 phekartotdiesn cohesuiccahwehcaft i geldppadet&d Here,

t he communi cati on apparatus may produce a_ setting re%ection packet or a
setting ned®@FoRVBaEcKde an@t tipghsiHentifieaHeomnpBaféer tcoarntihPE4t i on

appar at us Orfec%%fi'{l@;?ges&‘@i% P08 e lﬁ (i)%tci:}?gtaCFlp%r SRl gfe;’gﬁ%ti‘on

notification of se ng rejection-or setting negation from:

comuni cat igicreparaides ©he ObRetHOHecahineh 1%t NbR08pparaddisi Ber medi ati ng
a setting request packet fromthe another
10 self-node after intermediating a setting request 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



comuni cati on apparatus of self-node to the other node conmunication
apparatus. Here, the communi cation apparatus may produce a b5 settingj“N7m5
identification packet and transmt it to the another comrunication C
apparatus of self-node, when the conmunication apparatus receives fromthe
anot her comuni cati on apparatus of self-node, all of setting request
packets according to notifications of setz2ing 10 rejection or setting
negation fromthe conmuni cati on apparatus of other node to the another
conmmuni cation,of s

| f - node_after .internediatin et,ti re S ket s
from the- anot herTEorHT gt Forc aigdlan et dr cSePRchade Tt HECorRET Hidte
comuni cat i OmARPAIRH tiSo ANE pie-a6u Bobitf iseat # oRsdel A f198t Ythkif dhageect of
the present invention, there is provided a comruni cation apparatus |ocated

bet ween anotbmmucdrmamicat eppaapprat us of sel f-node and a comruni cation

apparatus of other node, 20 producing an end identificatioqgg;cket and
transmitting it BT Ehe Bifot FePHEmAfHT AR BRPEFFHTET USadT PIY R CRode after

| ntermed ating ot 4 ot Qs SdpLequestn T PILLIE, AN0L Ret caruni cat i on

apparatus o node to the of node conmuni cation. 2

comuni cat i gfo@pRar al SEmABRY cRItodie eaphagiitt ud egiest 19 giddie angiHdanspet it
to the communi cati on apparatus of other node, when the comuni cation
appar at us ¢ewriwds ahlendap@prstupackste fredn f hemandtheanotderuni cati on
apparatus of sel f-node,.

appar 1S, SRRl 0P B IS, ST C2LL A1 2R ab o prgauce an
communi cati PBquest packets according to notifications of setting

10 rejection or setting negation from the communication
apparatus of other node to the another 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
request from the another communication apparatus of

self-node to the other node communication.

[S]
n

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



apparatus of self-node, when the comunicati on apparatus receives a
notification of end identification fromthe comunication apparatusbggN7%H
ot her node af ter internediating 5 a notification of end request fromthe"
anot her conmuni cati on apparatus of self-node to the conmunication apparatus
of other node. Here, the conmunication apparatus nay term nate an end
identification packet, when the comuni ¢ati-on 10 apparatus receives the end
identification packet fromthe another conmunication apparatus of self-node

after  ransmiLiRgLgCAr oguae S0l heaass BAckb i Bobis LONH)

aspect of t I nventi on, ere I's provi a communi ca

appar at us |e§)§9é@dtlﬁ; ket wRErF anoegher w@z@ﬁﬂtméldidrmﬁuﬂﬂﬂaftdtdiﬁ aﬂpéehfcu@de
and a communi cation apparatus of other node, term nating an end

i dentifi catfonepacieta mhehfilket commofi eaxd oﬁ@@béﬁéﬂ@h@@efﬁ@@ ttHee end

i dentificati ket. from th th tus. of 20
el 1+ node. af PERUPAERT ikoh AN BCHALT T EATTDACIS Bh % CRUBLAT R R of her

node commn SAbGR ARSI GHUS ! @.ddier o AnBETE ATTUALS A appar at us of

sel f-no Here, the comunication apparatus nmay produce an end request
packet and ¢ommamiitcdtide dpwaracuies fecosmirincatd aw thes appanatisaeiion

sel f-node, when the communi cati on apparatus receives a notification of end
request froMPPREAGUFerofhodEhedomAME eati on apparatus. Here, the

conmuni cati on app rgtﬁﬁﬁ (grodgcgﬁln end Bg_gﬁlflqﬁélon Sh%? Egn%%‘
i cat o t

transmt it to th apdﬁra? 3t her? nd e,
comuni cat i ofd apRRAtUsi catiddN e t -, &ﬁedfﬁﬁévéémm@dﬁﬁbtﬁgﬂeSt packet

fromthe another
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

o
ot

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



comuni cati on apparatus of self-node after internediating a notification of
end request fromthe other node communication apparatus to the anoI@gpN-mq
comuni cation 5 apparatus of self-node. Here, the comrunication appara ué""
may produce an end identification packet and transmt it to the another
communi cation apparatus of self-node after transmtting the produced end
identification signal. 10 In a forty-fd fA4h-aspect of the present invention,
there is provided a comruni cati on apparatus | ocated between anot her

connunicathggfgggggagﬂ§ g&dsgggéggggr %gke% %%gankggti n,@appar at us of ot her

node, termating an echo requ aci'ng an ec response packet and

transnmts idomRuhhe AN Meipp£PATUBI SAlJONF appalkah 8 of i febimiteatWaen the
comuni cati on apparatus receives the echo request packet fromthe another

comuni cat iomappdriatalsiof o&l enibdec e stthe mirthet hrodd heymuadeat i on

apparatus. 20 Here, the comuni cati on_apparat us be a nobjle . station.
Wth the attRBRCBROAJUCR | BRPAFGIHY BRPLASS@hO Lo OB BHC SEA O sect | on

not req%irugg?gfg%képu5f Lhsertiqy octet/bit insertion is not performed so

t hat 25 dat ransm ssion amount 1S reduced, thereby inproving the

t hroughput. WerHdhe, daha toamsmissd©loan@pphreaiudenay gsts@dcet he By S can
be provided with various services at |ow cost. Further, control packet on

t he comunikdenbafliont tan Packsd rapdcegansign 20050 -ty arpsheliove and

ot her Obla%éﬁmﬁ%&%%fﬁoéegﬁgg%%fﬂgiof self-node after transmitting

the produced end identification signal.

10 In a forty-fifth 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,

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

Q]
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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.



advant ages of he present invention will becone nore apparent fromthe
follow ng description of enbodinents thereof taken in conjunction N@HMW5%§
acconpanyi ng 5 drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a ~

di agram showi ng PPP frame construction; 10 Fig. 2 is a diagram show ng an
exanpl e of comunication between DTEs through a comuni cati on network and
PSTN, Fig. 3 is a diagram showi ng an exatpl-e of inproved frame construction
according to a first enbodi nent of the present invention; 1.5 Fig. 4 is a

di agram for explgj pi gg)og%% %@?"W%Ciat&?@eg?gt'ﬁ%gggéz d QlE 14449 5

is a diagram show ng co i on exanp TS ata conversion

apparat us; figan®ddged dfagreampsdoahadieensit ushi an lexasetemel moke a second
data conversion apparatus; Fig. 7 is a diagram showi ng a negoti ation

processi ng aprameing vieandihe ifo hhaviagedascDIBt2oFi@f @mpoddmiagsam
showi ng a processi gcég%arrpl_e of DTE %.and CE 4 en transferring data from
DTE 2 to DTEe360f4 tHGR 40 SP HHRGFANTSHEW Pg TRt TRRANERADI e of

octet insergigp4 Eggpssing performed in DTE 2; Fig. 10 is a di agram show ng
a practical exanpl™e of octet deletion processing perforned in DCE 4; 30
Fig. 11 is a diagram show ng a processing exanple of 6 JUN 2005 - 26 DTE 2

and DCE 4 when transferring data fromDITE 14 to DTE 2; F%g. 12 is a diagram
showi ng a pr acti cal exmgFopESCRIPTION OF THE DRAWING

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
14;

o
Tt

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



octet insertion processing perfornmed in DCE 4; 5 Fig. 13 is a diagram
showi ng a practical exanple of octet deletion processing perfornedtﬁgugqﬁq
2; Fig. 14 is a diagram for explaining data comuni cation between 2 ~and
gateway 10; Fig. 15 is a diagramfor explaining bit insertion; 10 Fig. 16
is a diagram for explaining processing performed in DCE; Fig. 17 is a

di agram showi ng a conmuni cation exanple;2® Fig. 18 is an expl anation di agram
showing field construction of PPP franme; 15 Fig. 19 is an explanation

di agram showhng- 0 i o] BB Rroge . El i S enge.di agram
showi ng a ggpglgn he@?%b%igﬁeseghenégyéggﬁgﬁg?a%%bFﬁﬁ%nigﬂg ggqﬁgn?gEﬁ

di agram shayng a PPP link 20 cut-off sequence exanple; Fig. 22 is a
sequence di agram showi ng a PPP keep alive operation; Fig. 23 is a sequence

di agram when t hé"pgesént 1si qvehitd @hains Shpplined @ Cxaetiiond estabpilehor
seduence SapLe ARl g s dad R RS s e when the
o oL e g RN hagran WheALE frsegt il pnpan oy
DETAI LED DESOREPTHEN «3H PREBERRIES EMBODPRENTS nte d N1hh® I 2 oW ng
embodi ment s of tFrlngrletlsei%t aié]fgg;[:ia%nfor explaining data communication
between DTE 2 and gateway 10;
Fig. 15 i1is 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

Q]
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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



will be described in detail with reference to the drawings. 1In the first
and second enbodi nents, an exanple of communi cati on between DTEs thrggg@7m§e
comuni cation network and PSTN shown in Fig. 2 will be described. L
[First Enmbodinment] In the first enbodi mrent of the present invention, data
comuni cati on between DTE 2 and DTE 14 is perfornmed on the basis of PPP. 15
Fig. 3 is a diagramshowi ng an exanpl e of/ irnproved PPP frame construction
according to the present enbodi ment. The inproved PPP frane has an

addi ti onal nfgg n field, an address field, a control field, a
pr ot ocol field nin OI’ITB.tIOI’ler|d andaFCSfleId That 20 is, the frane
has a franme construction in which additional information i s added to a

frame construction with the flag deleted fromthe PPP franme construction.
The additional PRTSIMRD IPESABLETON deht PRECHBRIAD | AMBORMEBNT or
identifying frame partition. In the present enbodinent, 25 franme |ength
(nunber of bytes of the frame) is used as the identification information.
Further; a frame;congd EB(itl'd%ﬂLrY\éit Refbdd adeaddedrtihe tﬁi"eééﬁﬁ%rﬁ?@ﬁ%&% Ion
of Fig. 3 can also be used is, it is also posSible that, w thout
deleting theiildge C@sfcnnmneﬁelrﬂ’laeﬁaﬁlmwrbhnsrtemrenae buttruélehaa}dlhgmal 6
JUN 2U05 - 28 information is sinply added. Fig. 4 is a diagramfor

expl ai ni ng dat a tonkbfi &&ith apet ﬁ@@r?rﬁal'Eer?th:id"}?FEt%4 APHERITRAS O i ng a
data o analcofhAROTE Sk OpPTECkty OFLE! CHASRILA OBLLS RGHH G TBA b PTE S

to the data as I'n rior art, an esu i's
network and PSTN shown in Fig. 2 will be described.

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 1is, 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

identifying frame partition. In the present embodiment,

o
Ut

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



transmtted. In DCE 4, a special processing (this processing wll be

descri bed below) is perforned, in which the data having the PPP fﬁa@quyw
construction and octet inserted is converted to data which has an inprgvgé
frame 10 construction (Fig. 3) and is not octet inserted. In the gateway 10
(indicated by NWin Fig. 4), a special processing is perforned, whereby the
data having the inproved PPP frane constduction and not octet inserted is
converted to data which has the PPP frame construction and is octet 15

i nserted. Aggr;ﬂg%i%a%gog\iﬂﬁéggadégg.gat eway 10 transmits the signal

i ncludi ng the convert ata t Then, in DTE 14, octet deletion is

perfornmed as in Fide priHra @htagr@mther aherahantg when toansmichngon dat a
signal 20 from DTE 14 to DIE 2, octet insertion is gerforned in DTE 14 to
t he data asb¢hwera pPiiEoe apd DihRdlthe Whea transmitedng arahe gagewdy 10,

a special processing.is p orned, i.n . which the data having the.PP ane
const ruct i aﬁdghgtét%oiﬁéékéédiqg§§ﬁw%??85%ﬁﬁﬂﬁéfhRﬂﬁéﬁﬁhﬁg af Eﬁ%{oved
frame 2% copstguchbofagnd dss irho'ftrﬁ§t];?ﬂvid)f'sgittt_e,dan'd'1 teh 4hd SPeahdl i
processing is perforned, whereby the data having the inproved PPP frane
constructi ohrandmidtt eott et InNBEEL ed is spenierlt qurdéocedatimag|tcthihas t he PPP

frame construction and is octet inserted. Then, in DTE 2, octet deletion is
: 30 perf or nRBOEESISHIh& Ikt e descriked ine 1003 15 parf agmgescinbehighove,

bet veen DCF 030 GRLEIGY 10w $ONSLIcl Udhg, 253 dipving b dmoroved

PPP frarre construc ion S anpl n oct et inser
transmttedi n¥eih ddhiis RIhesrtdat aot HaRSIMyESIN IPWH ipgsovedusednand the

t hr oughput i nproved.

10 construction (Fig. 3) and is not octet inserted. In the
gateway 10 (indicated by NWin 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 1inserted. 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

o
(W]

construction and is not octet inserted. InDCE 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.



In DCE 4 and gateway 10, to performthe above special processing, a first
data conversion apparatus 20 and a second data conversion apparatus?3ﬂw)m5
Fig. 5 is a diagram showi ng construction exanple of 10 the first da
conversion apparatus. The first data conversion apparatus 20 conprises a
flag deletion part 22, an octet deletion part 24 and an additi onal
information addition part 26. Wien ustnzp a frame construction in which

bet ween DCE 4 and gateway 10, a flag is added (renained) 15 to the frane

construction of ig. 3, the fl del e n part necessar . 6 is
a di agr am showi d@&ﬁﬁlr%‘{li%ﬁoé’?an%eot % ¢ R& sélcéﬁﬁijo%él‘% ‘8833139 gan
appar at us. JIhengacond fahan oCQMVEs Shal idRPA RS USmBY SASERT PEBS Falynaddi ti onal
20 information deletion part 32, an octet” insertion part 34 and a flag

addln(N1pacbn%&rdﬂmﬂbussh@wnfxmnﬁlgcomﬂammtnom|dcw¢¢chnaemuqﬁlssadded

between DCE 4 and 2 gateway 10 of the frame_construction of Fig. 3, the flag
addi ti on paF?aQ§W%$E%ﬁecé@%ﬁpyth2§ mq}hqd:sd%ta|55@&%@%&&@%@ gmount

negotlatlon r a ted in DTE 2. DTE 2, when
data is gengrggggﬁkgo es agﬁféﬂwggaugﬂﬁﬁnJ gﬁ&?%Fch link setting
request to PPP teanboat i end J&Etddhy( (D), eb ,_Bkegrfoﬁ’rh th&RBbbeenspatien is
DTE 14, however, it can be gateway 30 10 or the |like. A case where the PPP

ternlnaU(N@rQC@aﬂﬁ%g LAURAOGE: daBe chmvgr$sipe deyaidedsi B0a adutoad

enbodi nent of the g%isent i nvention. DCE 4 nnnbhors response of LCP and,
when ACCM %%§9ﬁ9 Y?0FO@M%%ﬁ&%Q RRPPGEC ¥ hcPlded in the response from

the DTE 14 side,pshoresiid » ECRINER BRBUIARSA MR DT dfptiede s and

utilizes it for et |nsert|on
10  the flrst 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. When using 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 1s 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
constructioh 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.

o
(w2}

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) ((1l) of Fig.
7). PPP termination is DTE 14, however, it can be gateway

300 10 or the 1like. A case where the PPP termination is gateway



processing when transmtting to the DTIE 2 side (Fig. 7 (2)) . 1In the
network | ayer protocol phase after the verification phase (this Canb@@ﬂ?%ﬁ
omtted), negotiation of what is used for the network |ayer protocol (% or -
exanple, IP (Internet 10 Protocol) is performed in NCP (Network Contro
Protocol (Fig. 7(3)). As aresult, network | ayer packet becomes wusable. In
the present enbodinent, IP is used as net®work |ayer protocol, however,
anot her protocol may be used. After that, data transfer is perforned usi ng

| P packet Fig., 7( . i.ation _processing.when enerat ed in
DTE 14 can BY BorfoPheit By e gy & decer b el CAMCR Bt shE o BE6ikes: ng
as well. Fignv@nitSich di agram Shomi #e s RHeQGRsss 8% £xaaP! £naf WQEE Acad DCE
4 when transferring data fromDIE 2 to DIE 20 14. In DIE 2, data received

fromthe net Mnyind ayert (NWClagery ties: pragy) ded iwid hu@dadatidrelss Xéypocwd r ol

(©, protocol and FCS fields, octet i nsertl on pr OCGSSI gg i S perfor med
accordlng tg E@Pt (ﬁ?@ﬂ*%ns%ﬁﬁg sgqugs )1t . ahaceigder Riadt Famel &g oE)

field, p@awEerlassBarfora{ﬁ& po Bl £ PENESy Idde phLel-disertion. a

proceSS| ng o] i ncreasi ng T 'byte to es 1I's perforned, ata after

octet inser pr@&elsﬁsﬂﬁ@airﬁintﬁtadhﬁﬂﬂ@t&rm@ fal tdetErE Fyntke(ribefpre)) .
conpl etion of negotiation, default octet insertion is perfornmed. 30 In DCE
4, data porinorhsurebundédlby e agodfodat hagsglaiNteodhe @J.rlifeceit\iem from

DTE 2 is tak t (f) | et e th fl del t t In th
oct et :Zi; e?Pg% %:r (ol ag%%?egg 581113-1)116‘0% pr'g‘égggl% a ga‘% t8 Pﬁ«?nd ©

e S e e o rsasg B e T sl e

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.

Here, since, in the octet insertion, a processing of

o
(1)

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



information addition part 26, additional information including
identification information for identifying the partition of that 1“BU9W3ﬂ§
(information for recognizing that 1 frane) is added (Fig. 8 (3) ) . In‘f%é
present enbodi nent, 10 only identification information is added as the
additional information. Further, frame length is used as the
identification information. The data provtded with the additional
information is transferred towards DTE 14. When a frane construction in

which a fl ag.i-$ jadde i ned WeRn a 10,4 e
frame constgﬁcj%tll on gﬁréﬁgﬁ‘g,@f Fgg)cghekl%ti on Bﬁéhlge ?Igagé%g}e?tﬁi )0233} Btg&? 22
i s not perfaneeddefed.ich pare: dkagr am shew aige & quelaet i calpeExarg g cafte et et
insertion processing performed in DITE 2. In Fig. 20 9, octet insertion
processi ng P&lsHovan pSigReaniaganbieoi sehie W W rseftodhie @At (h

(700) by Leboregor PO i PEA T A On fo N ascape BPOEChal g | <

(7Dh) nego n-a ronto esc %g IS

al so perdor pped fakeeSCAPE dhas 33LE16ADD 185 @apd)fl.agTnatHe 4dERx iod&t he
present enbodi nent, escape processing Is performed by addi ng escape

character (ZDWorroefdeor suljidctodapardnd® exchéddive adRi hgisfibrecttdana with
20h. For exanpl_e, when octet insertion_grocessin i formed on data 00h,

data 7D20n RECASIGERT WAERLA6 15erF bPMT G CHER Attt BF GEBRFAGY iHB HF gi nal
data of 1 6&‘31%12@11&? of t%%t 9y§f?rg§g¢iﬁ§ofm%% %ngﬁiﬁecgggriz]loné%: t

di agram show ng 'a practic exanp octet del etion processing pertorned
in DCE 4. In fhemeqt €t adekat {(PAgprecEsy) ng, Ihhthgpriesafyasmieopriacassi ng to
the 5 octet insertion processing perforned in DTE 2 is perforned.

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 1is 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



Fig. 11 is a diagramshow ng a processing exanple of DTE 2 and DCE 4 when
transferring data fromDTE 14 to DTE 2. In DCE 4, data portion othegjy@q@S
additional information of the received signal is taken out (additional 1
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 perfornmed according to ACCM negotiation result perforned in
LCP (Fig. 11(2)) , and, after adding a flag in flag addition part 36, 15
data transfer is perforned. Fgge si.nce octet insertion performs a
processi ng PXF%ﬂé%ﬁﬁ%651Qn%" ¥0e29Bes, the data after octet insertion

I's greater than P*i‘?t.orlicﬂiir@a $2h g raht R 30 §CLOpEaEATRILL 1 @RaRb1e of

negoti ati on, defau octet 1nsertion is perforned. 20 When using a frane
const r uct i oocite twiked!e thist nwpeto dXEs i Agapdr fatreway ih0DCH 4] agln S heddedt et
(remained) to the frame construction of Fig. 3, the flag deletion part 36
is unneces9&h@tiqn pEC9esgd Nt tHee padiLeoEPEeIdE RTUPCPFES NG5 s

per L or ed agEaLd L3 {1, ATMNCOPhLALLORLLESM | PELOEREL L BALGRAFT 0

11(3)).€tig. i $a di agram showi ng ractica Insertion
processing perforggd 1N BEEAqiHE- &6t Showh AgEE! bR IHLELS§ 8gapefOrdEed in

DCE 4 is the sane as the 30 octet insertion processing (Fig. 9) perforned in
DTE 2. YI N ROEOZ an@®CH-i{gwhie i srandifegmam s hibak agtaopr BEE dal texdfH e of

octet deletion processing perforned in DTE 2. In the aoctet., deletion

processingzzthe BUF¥33r%ve §§apﬁﬁﬁ%§%PﬁgOF&“?ﬁeth%Et@@dﬂﬁ§€?@?6p processi ng
perfornmed i p PR 4 { RS £ P e 1 W6 RLQGESSH A0 ARENES L L e£EE 1 PR onal

processi ng or the
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 ACCMnegotiation result performed in LCP (Fig.
11(2)), and, after adding a flag in flag addition part 36,

156 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

is performed according to the ACCM negotiation result

(S
t

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.



| i ke) perfornmed in gateway 10 when transferring data from DTE 2 to DTE 14
is the sane as the processing performed in DCE 4 (Figs. 11 and 12).@@9@7m5
transferring data fromDTE 14 to DTE 2. 10 Further, the processing (oct ét
del etion processing or the like) perfornmed in gateway 10 when transferring
data from DTE 14 to DTE 2 is the sane as the processing performed in DCE 4
(Figs. 8 and 10) when transferring data ¥¥om DTE 2 to DTE 14. 15 Fig. 16 is
a diagram for explaining processing perforned in DCE. As codes in LCP

formt, there arg, CP G Beayesh-atcofty A90) 2 apd keR Bl soskdsauiest

(code: OBh). In "4, when one or exa two appa

perform ng gatatcoamariicat F)Q*mcﬁ@@@iﬂbrtgefﬁoERBd e VES . a IiCR reche-treguest
transmtted to the other (for exanple, DTE 14), a LCP Echo-Reply) (code:
QAh) is tradshettiad tRrochesand affe awste TheTergls PMRacCesansd 41 dheof LCP
echo-request to .the other apparatus.(transpitted in 25 past)., _thereby
Feduci ng ¢ hRCUBIa EPARa Y PEp SbuHEy DRCFPREES H I5CE SR EBAE -  vo
appar at us perf or 4,80, 4Rt 8 £ § ARSI OP 2ASRLI N t 9rBBB S8GRY VBS & HLP

Di scard- Request transmtted to the other, the LCP scard- Request 1Is

di scarded (deket)egprfbrumednhnbydsed@yt Lanshess taanaff ¢ CPi dgsdarttk faguest to

t he ot her aggaratus 6 JUN 2005 - 34 (transmtted in the past), thereby
reduci ng t heT8afZa ta rahB il 4siien Hipuprnesagi Itre T PaegatidwhyP 2o omma one

(r o, Sramp! 5o 0F, 4 ()b 9 BREEE N BoREL 9L P 8P HIRUN S Bt
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: 0OBh).
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: 0Ah) is transmitted to
the one apparatus. This inhibits transmission of LCP
echo-request to the other apparatus (transmitted in the

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



to the other (for exanple, DTE 2), a LCP echo-reply is transmtted to the
one apparatus. This inhibits transm ssion of LCP echo-request to thg jofhgg
apparatus (transmitted in the past), thereby reducing the data 10 o
transm ssion amount. Further, in gateway 10, when one of two apparatus
perform ng data transm ssion according to PPP receives a LCP

D scard- Request transmtted to the other34the LCP D scard-Request is

di scarded (deleted). This inhibits 15 transm ssion of LCPdi scard-request to

the other a ratus. . (transm.tted in, the ) t hereby. reduci ng, t.he data
transm ssi oﬁe%ﬁ‘r%usﬁrfl.t %dt e &rhe%e%?sg%o&?%%e}n%?y G}%Jhrégggﬁgwgiyatl
conpri se t herkiniseti St ancameeist on apparatus 20 and the 20 second data
conversi on apparatus 30, however, it is also possible that, for exanple,
only the first daimidemey sioh gappuaat 4 ,2@hen mroyi(delr i¢xDTp14 ,afdE

ateway 10 | rovided with only the _second data conversion aratus 30,
go as yto ulz)QQ§#$W?aﬁﬁp&ﬁ%ﬁq CP?SﬁQQﬁﬁQ@egagérqﬂﬂ@?ﬁ+9agﬁE”?5 one- way

data co ni o St || r c At ﬁ@@ ' i
pr ocessirgnr; %%%{Oertmirhfet;ét)i%%g %I% %%Lidgr% ()a!:%t e 11l %) Eigg%@é?%%ﬁsﬁgﬁ%% eway
10, however toalttey nathael Y fdmhisxanp0egsITR zan ke i foched refpdry exanpl e,
in the exchange 30 8. 6JUN2005 - 35 [Second Enbodinent] In the second

enbodi ment &FanEEigies@nt o iehtPa, ap@ata twsmunt @asi dmlbdriseen DTE 2 and

gi;?:?%iﬁg gggiéﬁiéé$$§gpggﬁ%§“gghéQrQE%eJ%gtol%hgso H@fﬂﬁﬁﬂéig%us
(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

o
[y}

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.



bet ween DTE 2 and gateway 10. The gateway 10 and DTE 14 are connected with
a dedicated line. In the present enbodinent, negotiation processings (i 9yn5
7) is performed 10 between DTE 2 and gateway 10. Wen transnitting data
signal fromDTE 2 to DTE 14, octet insertion is perforned in DIE 2 to the
data as in the past, and the result transmtted. In DCE 4, the sane
processing as in the first enbodi nent t+s3yerforned, so that 15 data having
PPP franme construction and octet inserted is converted into data which has
i mproved PPP frane construction (Fig. 3) and is not octet inserted.
Gateway 10 (indicated as NWin Fig. 14) converts data having i nproved PPP
franme const[gggbg@_qﬂgbgggm@%&qt 20 inserted into data which has a data
link |ayer protocol frane construction other than PPP. The data conversion
can be perfornedisatbeasdapifiecvrdsa ighenbnoér thihy riae ae ntavinige PPRofir ame
construction into data having frame construction_of data |ink Il%er

i nst ead

protocol ot%@Fatﬁ%WW¥¢ﬂ02§ QEﬁvﬁﬁPo@§§F%*ﬁ?ga&§§ﬁW%Yr& ti
of the ag?F§g qy&& &gggtﬁg {go§g@t|on for identifying a frane
a Y,

partltlon a conversion, gateway 10 transnits a signal

i ncluding the convgrted idabadiagbbim tér &kpthendttheddtandommieni Eaaar tting
a data signal :30 fromDTE 14 to DTE 2, in gateway 10, the data havi ng data
6JUN2L1US beB@een Akl'E adern@r ga@@@qayf ribre domstgateivay othern@€hBAEPRA i s

conver (e LILS SAR JOVLIDITH ored LLae CpnEiryct 90 30 Holageset
A R LR o L e R R e L
conver siton,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 1inserted 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.

25 In the improved PPP frame construdtion, instead of the
flag, an identification information for identifying a
frame partition. After the data conversion, gateway lO
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



gateway 10 transnmits the signal including the converted data to DCE 4. In
DCE 4, the sanme processing as in the first 10 enbodi ment is perforneg, LB 005
that data having i nproved PPP franme construction and not octet |nserted“|é
converted into data having PPP frame construction and octet inserted.

After that, octet deletion is performed in DTE 2 sanme as in the past. 15 As
descri bed above, between DCE 4 and gatewdy 10, a signal including data
havi ng i nproved PPP frane construction and not octet inserted as shown in

g o ot SALEd ML No Nl BPErall on, Sl 4 TSI oThon, ArpunL s

reduced and S present enbodinent,

as in the ftb&beﬁm@@mmﬂﬁoﬁaﬁxﬁ@1wtscbwatf@amer@mgeeufdtrlm%w onl y
one-way data communi cation can be used. Further, in the present enbodinent,

a spteC| a{_ pﬂ(ﬁc@@é‘;lert? @@@JX@@LOPThQ data ﬁ@ﬂm@@ﬁ@@ht?ﬁr@%fq;ﬁ}ed
constructi on er OI’ I N gate weve ernatil v , 1S
processi ng EQW aI ?fSPﬁ%H 3¥@¥On¥§§%ﬂ1 éﬁtﬁh a@%&ﬁ%d§@¥§ ;§1Wéll.
Still fut h%ge%‘ eotra)é&e ﬂrﬁ@@orggfgeqb ¥n o%r{ A P33 Q¥ %%tpgrform

t he processi shown in Fig JUN2 rst and
second enbotaremisPeyef adtiet conalt ruod emat | A)ﬂtehromzeejatafccm@enstlrdmt ion
is available which is capable of identifying 1 PPP in a |ower |ayer than
PPP, 5 suchdad@wavnd thpesmdtionthe Gafecdssarglufpngudiien cenyerae

addi ti onal |gf%rq93 S@Eagdltlon part 26 and the

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

Lo
W7

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



addi tional information deletion part 32 are unnecessary. In the first and
second enbodi nents, the present invention is described in conjunctlg h@
octet insertion 10 and del etion, however, the present invention can also
applied to the case of bit i nsertion and del etion. Fig. 15 is a diagramfor
explaining bit insertion. Exanple of performng octet insertion in DTE 2 is
described in Fig. 9, when bit insertion3is perfornmed in DTE 2, 15 operation
is as shown, for exanple, in Fig. 15. In the exanple of Fig. 15, bit

i nsertion igpgg&$ﬁgﬂed, when five "1"s continue to data other than flag, by
inserting " er that. Since bit deletion is the reverse processing of

bit insertion, imhbifideletand, sekashdi ¥Rbolismaonsi nge 2@dot dehalot her
than flag, "0" after that is deleted. As described above, with the present
i nventi on, @mfpﬂr@latmmurmﬁemﬁ -at €t diaTys FBUPPRON hsaeetipdlewhich

requiring octet/Dbi rt he octe insertion,is inhibit

That 1 he datd CrRADHE Stort At TERA ber PRatReR TaHREobePRE FRAGRA e
i nprove t Lan ed, rhheUsers can
be provf’ﬁdeX@%@Ph%%ﬂ?%%aéaile?ﬂ%iﬁﬁﬁttl%%sfﬁﬂe-%%ﬁﬁ?mod%m] SR g

23 shows a sageenteecdiadgiiam ehan iheéoptesendn Gadii 2005 par38 26 mwenhtdrton i s

applied to LCP or NCP link establish sequence exanple of Fig. 20. A
( communi cat ﬁ@ﬁ)ltdfﬁfa?ht%ﬁf %m@ﬁdtora debafiiRNc RETSN) afidt éﬂtﬂfSQQQSEélr(th to

node A 2% o TN SR AREPRLAL B AR ) e
appar at us. Bﬁb‘é‘@ﬁﬂdr@@saﬁ@%rcﬁt%@&% cdiej apperahusi ¥l cbété@nﬂ@§é@@1\6’!ﬁ h a
conmruni cation |ine.
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. In the
example of Fig. 15, bit insertion is performed, when five
"1l"s continue to data other than flag, by inserting "O"
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



For exanple, DTE 2 of Fig. 17 can be corresponded to the apparatus 71, DCE
4 to the apparatus 72, DEC 8 to the 10 apparatus 73, and DTE 10 tO-I@gUA /005
apparatus 74, whereby a redundant packet between DCE 4 and DCE 8 can

del eted. The procedures will be described below. (a) A setting request
packet was transnmitted fromthe apparatus 71, passed through the apparatus
72, and 15 di sappeared before arrival td”hode B. (b) The apparatus 71, since
a response packet to the setting request packet of (a) is not received for

a certain  peokad ofy Lidtep Iy AN Rt aganed He SELH LT paHestqubaGket - In

this case, only t e was set to a valu I fferent

setting reqeratppacket Pig(apo.(c)a A(@@hmungdmmsb papketatnas voamsmdtted
fromthe apparatus 74, Eassed t hrough the apparatus 73, and _di sappeared
bef or e arrlﬂal( COBTHEHECA 1(3@)) RRPAPPANE UL TS 1PB Tt e RPEENG -1 étﬂfeg

packet ff 8&‘%“ rec%§§ ouégrh %hg a,&pagrgéu% g%onﬁr\ e%cgeéﬁ(ﬁ‘g rQot_D and

Opt _E canno KR s2t U ng ° € ecti o pack esponse

i ncluding thg Ea&mwm t(ce)nonr@ RPRAL BEHSMA P Sédpn%ltcr@m}ehfh@l@%l ng
rejection packet of (d) to the apparatus 72, renmoved Opt _C~ 30 Opt _D and

Opt _E to predpeeatisetdrngamequgstapatket. \A/Btertweﬁe]mJNﬁﬁe5appa3!9atulaaraagaﬂj | D
val ue and transnltted to the agparatus 74, The a paratus 74, because

al | optlons thg gpeandcefved & t?Pﬁ&efgﬁﬂ%§¥lE%cﬂe?o U(@¥“ﬁ%ﬁoﬂhé§@fValues
gre al | ;géém%%a aD'f‘ESQO ge alsﬁté ﬁ‘gbg LEed £ é&”FBaCt‘?F The
ppar at us ecei vi ng e set entification packet fromthe
appar at us 7dppatdaaiisdn 15, ODOE lmfm rrahleorap};rmtajdad i72 t eEpasketo afhé&d)
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 request 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

o
Ut

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 request packet with



to the apparatus 72. As in the present exanple, when the setting
identification packet was received after receiving 10 the setting ré&j gptijen
packet or the setting negation packet fromthe apparatus 74, that setting
identification packet 1is term nated. However, when the setting
identification packet was received while not receiving the setting
rejection packet or the setting negati-oA®packet fromthe 15 apparatus 74,
that setting identification packet is not termnated. In this case, that

the setting,identifigati p et | i recei i i.f i ed,t,0 the
appar at us %‘aqﬁ%drl %éakrflﬁlqgl,e b?/ﬁ?r tgrﬁjs?rﬁnlﬁ?ﬁgx’tdhgt%se‘%@??négﬁpgg%t{qlgc;%i'on
packet). 20 (9) (Fhe mpaappesatdié ransnidlesdiiee settli ppiriepest ian tmpacket
produced frominformation included in the packet of (d) to the apparatus
71. The app&csisedlisedtimteregungst madeeti a§ (gleanidntpasRevadroast he

apparatus 72, reppves t C t D and t E and transmts the setting
request 25aﬁ&bKEUPWEPﬂegﬁﬁﬁﬂédqﬁﬁdﬁhF%éFe 98n5§bﬁéfsao?g%%fn§hd (g), even
t hough dif f.eyd ng: : S j C hay| same
opti ons (I e LA AR, e BEE et PrhBapuesy, PR o e e
of (g) to the appatatygsiddnthiuticakesnapadkateshonsetha sebhiradus 74,

identification packet. The packets 6 JUN 2005 - 40 of (f) and (h), even
t hough di f fté&rdmgmihs| onda deferratien ing iweedi FnchieeoRapieietat had) ng t he

sanme options, i ). The ratus 74, .since e S t to the setting
request paécl?etth(c?f a(p 4 sgﬁg’t a}ée'celz\/seé*nf ct)?lea%crreeﬁ%i?ﬁ g}é&géﬁi%ddw e?i%‘?

transmts agalti$gtitddiot 1 egeetti ek waldeesan® dph il ragethe B §i NY
request packet of (c). (j) The apparatus 71, since option Opt_G of the

10 the setting rejection packet or the settingnegation 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. In this case, that the settingidentification
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 reqguest

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



received setting request packet of (i) cannot be recognized, in the setting
rejection packet makes a 10 response including the option. (k) The appaNahps
72 does not transfer the setting rejection packet of ( j) to the apparatus
73, transmts the setting request packet with the option Opt_G renpoved and
the I D value changed to the apparatus 71. 15 (1) The apparatus 71, since the
val ue w2 of the option Opt A in the rect&ived setting request packet of (k)
is tolerable, however, it is tolerable if the value of the option Opt_F is

ot 21 b 52 i, e SEhY LM gaLhaNcyaeket L e el er o e ot on Ot F

i s changed To ransmtt e apparatus 0és not

the settingseRegald onidaeket it {da packbe fpparahys thh e chphdens the
value of the option Opt _F to z2, and transmits the setting request packet

to the apparatus(¥l. TR appaftrtappatat 83NTE, asrec@ @ $eopacbas ito e
received setti r{glgr%guest 1E)acket of can be recogni zed and these val ues
| ’

are all tol 8f&b L2 E@s‘ﬂ&‘?\gé)' r{n)Q%éSS.BPtti hgCSitde ifﬂ%ét?ﬁﬁtﬁ’déket:
The appay a;gérl%’d %g & V'*ﬁ%rﬁq&ﬁ%t%%%bﬁ% 's‘é:%ir%é g%d;?%‘&?g%?ﬁceé rghsmts

only information : i ncl ude e packets of (] he appar at us

6 JUN 7005 thedkam@.f¢ohathaappas abes tidhg ohegaesitvipwgckatoomation.
included in the packets of (j ) and (1) fromthe apparatus 72, first
transmts settingldrel&s iapPpackets ptbdueéBChr R GLPAT ODFatG onf ofthE) to the

apparatus 74, 1N backels:Qfy 14udlY (UALE SE1YNO LehgEL g packets
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, 1t 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.

1O
Ut

(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

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



(p) The apparatus 74 renoves the option Opt_Gin the received setting
rejection packet of (o), and transmts 10 setting request packet mdghUNym;
changed | D val ue. The packets of (k) and (p), even though differing in 1D
val ue, are setting request packets having the sanme options. (q) The
apparatus 73 does not transfer the setting request packet of (p) to the
apparatus 72, since it is known 15 fromlnformation 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
negati on pacﬁét changes the value of the option Opt_F to z2 and transmts

it to the apparatys 28e’hppgheapackets, obn(tkcanid {1y, ia¥erntdough differing
in 1Dvalue, are setting negation packets having the same options. (r) The

appar at us 7anchadgsts itrhd healpacle tshefopti)oandotl )Ffinom Héve egepasdtsetti ng
negati on packet _ of %q% to 25 z2 and transmts,. setti equest packet. The
packet s of (fy mhESteRsuEE S ABIGH T FraiATy of HE KaF o SaneeLbe iy
request -pac iong, t tioAs The.appar a not
transni? th%ﬁgé%??ﬁang%égﬁezﬁq§£§€e¥9§fa IFgHS eggﬁpa?§%0§%§geggfnggfalI
options 30(in &ha $ehtang bequesigpackettean badkecogniaeldngndhkhesge - h
JUN 2005 - 42 values are all tolerable, in the setting identification
packet nake8P&1ip&sponse to the apparatus 74. The packets of (n) and (s),

having the same bpti s, 2eBarg “8s ThonaREvbifaiceM ShT Al Anehine T esent
i nvention iseapRhicRd &t hAagLER {ddKi 6H! paldkeseayencs) , exarplerfhshiids 21.
The procedures will be describe
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.
(q) 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, 1in the setting negation packet changes the wvalue of
the option Opt_F to z2 and transmits it to the apparatus
20 74. The packets of (1) and (gq), 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 (gq) to

o
(9]

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 in the setting request packet can be recognized and these



bel ow. (a) The apparatus 71 transmts end request packet to 10 request link
rel ease. The apparatus 72, on receiving the end request packet, trapsptg;a
comuni cation end request signal to the apparatus 73. The apparatus 73 on_
receiving the comunication end request signal, produces an end request
packet and transmts it to the apparatus 74. 15 (b) The apparatus 72 on
receiving the end request packet fronrthe apparatus 71, transmts end
identification packet to the apparatus 71. The apparatus 71 receiving the
end identifjcation k bec Link _cl.gse . t he. er_ hand,

t he appar at ‘tﬁéillfsr e%:)%llgvg%é ?Cr?grreg]?ladgﬁﬁrg&uetgke pga%%?nigr grﬁ?ﬁglg%pgrtaﬁ%% 73
transmts epdcudetemdifésad ivdspaske! +ol ke capRA At asué37 doesTRet phanst er

the end identification packet to the apparatus 72. (c) The apparatus 74,
after the pagsdge) oind fisne feoen theusid ddéherfincatimnlpavikdtue, are

transm ssion, transnts end . 25 request cket. The apparatus 73, .on
eceivi ng. ¢ RETHES 1 LARBER et Or PaRYES Teud AT SRS et 10hs

i dentification spgnal 10 tHhE.aPRATAL chde HitGPRA! Ghith Q@ergféis\ér{‘@ t he

communi cati on end identification signa produces end request packet and
transmts i inverdtheod0iappa@Elksd7to GhHIN.CP00ink 43ut {df fTReqAppacat us 73
receiving the end request packet transmts end identification packet to the
appar at us 72Xanfhee appaFadus FU- r cERpvPAG AR Wdddt iFe c@eren mdket

transfers to HQF link close state, and after cutting the 5 physical |ink,
becones a | Pfik §pr phase state. On the other hand, the apparatus 71

rgcei y} ng the endanequestpiacketsl 70Mmihe sappas B Fqhbarsphalckenteo

dent! Lfatkgguest 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 link 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

o
(V2]

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.



packet, and after cutting the physical |ink, becones Iink stop phase state.
The apparatus 72 does not transfer the 10 end identification packetgtigybtine
apparatus 73. Fig. 25 shows a sequence di agram when the present invention
is applied to the LCP keep alive sequence exanple of Fig. 22. The
procedures will be described below (a) The apparatus 71, to confirm whether
or not the 15 LCP link is maintained,-t¥ansnmts LCP echo request packet.
(b) The apparatus 72 does not transfer the received LCP echo request packet

apparhtus 71 (o Tha R A T B R e TR T eeE Bacht 1 op

link is maiptaheed.td reamem dentCR iechoi seqpaskepatketthe @hpdhatapparsat us 73
does not transfer the received LCP echo request packet of (c) to the
appar at us 7Phpuapperaisus t 34 LICPCedNg e diuvh RN pakcken tLd Hont kpparacuse 74, As

descri bed apove, no signal. is.transferred between .25 _the a atus .72 and
t he appar at a?§£%§?tﬁé %?%S%ﬁpﬁeﬂ&ﬁﬁqnﬁﬁ?£%n 3?3nﬁF§fﬁhéﬁg€{ﬁ89'6&5§ent
inventiaqn i i ed o] i i O > i RP col n,h er

t he pr eg)entﬁPg\%grﬂaﬁLoniggﬁ'gpé?&ﬁ%é a%pfifig%r %o{%%n%ﬁﬁggat%%%ésegno%@é{m | ar

protocol . 30tAsrdesaid bedhabaymamatst e presentingyeriie odnd6HIROOStE - 44
control packet on the communication |line can be reduced. Wth this

confi gur at i BACKeddfA@Fhit headedarater 7 exanpheniits epd Leeaid Phpatiigo
establish p re, t- f u PPP i ont i nuj .
identifi cat]ig%ﬁlE %Ltp’r cé)lcne(%lu%rfetoéﬁ ec@%?fc‘ng%aﬁgﬁ ?ﬁgéﬁésla%&%n%dgé%@%éb%lcnoknt r ol
packet amougto%;r RS adi 08, t hengoapparedtdsPv ] iR £abt heragdeesd the

conmuni cati on fees and conmuni cati on cost be
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.isxnaintainéd, 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

the apparatus 72 and the apparatus 73.

o
Ut

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,



reduced, and subscriber capacity be increased in association with reduction
of communication traffic 10 anount. The present invention has been I\
described in detail wth respect to preferred enbodi nents, and it mPIfJQQW
be apparent fromthe foregoing to those skilled in the art that changes
and nodifications may be nade wi thout 15 departing fromthe invention inits
broader aspects, and it is the inventiolf therefore, in the appended clains
to cover all such changes and nodifications as fall within the true spirit

of the | nVeaLj, 000161 2008, ¢85 AT S, CLAVED S v dLguganyer i on

appar at us per ornln octet del etion tionto ta having a PPP

configuration argibri f¢hiH @@mehgmmi@d orelidndaser padkekts A data
conversi on apparatus characterized bg r|S|ng del eti on neans for
per f or mi ng @saepPlgel et opndr tisitendo BBIémﬂﬁ1¢% datld v RECa&dPR f r ane

configuration ctet-ln or. bit nserted a ditiana

i nf or mati on® %EanuoHr ¥ Br %ﬂaﬁﬁégqéﬂu$f¥8ﬁ o PﬁﬁgiﬁgFP&H%?ﬁEPG&

i nf or mat On;gf%ed'lﬂeé“a'ﬂeY't@&nﬁﬁéégﬁ Pﬁrﬁﬂé 's%ﬂné adde, daleros eéoﬁ%'r%led 15
or bit-deleted by said del'etion means. 3. A data conversion appar at us

characteri zedchgt comprnsi ngamdfa@rﬁeﬁebnOMhImMOnldalteiomglaniel amrd rom
data 20 having a PPP frane conflguration and being octet-inserted or

bi t-i nsert ¢ BABUGEISt IGHIABRAS HFroherIDF Mng oeledetation 6P SH e

reduced, and subscriber capacity be increased in
association with reduction of communication traffic
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.



deletion to the data flag-deleted by said flag deletion neans. 25 4. A data
conversi on apparatus characterized by conprising: flag deletion ngqp§mqﬁmq
deleting a flag fromdata having a PPP frane configuration and bei ng R
octet-inserted 30 or bit-inserted; 6 JUN 2005 - 46 deletion neans for
performng octet deletion or bit deletion to the data flag-deleted by said
flag deletion neans; and additional infarmation addition nmeans for addi ng

5 additional information including information for identifying a frane
partition t e t - eted or bit-deleted by said del eti on neans.
5. A data c@ﬁé@rgggﬁﬁﬁgﬁgﬁht3§Lperforning octet deletion 10 or bit deletion
to data having a PPP frame configuration and being not octet-inserted or
not bit-inserted. 6. A data conversion apparatus characterized by
conprising: 115 afdidt®ranvef sioatappadaltets pprnfeamsi igrocleéetdebetion
additional information fromdata having a frame configuration in which said
addi ti onal PHfREFElalAtiPAddiatd havdnmai P canf #gRfptyiatyandbairg
partiti is.,added to PP frame configuration and being not 20
octet-i%ger?égéﬁf%ﬁﬁeﬁg?giﬁgégggﬁ;lggﬁrg%ggrtion means for perform ng octet
insertion or bit insertion to the data deleted of additional information

by said additional information deletion neans. 25 7. A data conversion

appar at us cBar achediated dgnversion apparatus characterized by

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

15 or bit-deleted by said deletion means.

3. A data conversion apparatus characterized by
comprising:
flag deletion means for deleting a flag from data
20 having a PPP frame configuration and being octet-inserted
or bit-inserted; and
deletion means for performing octet deletion or bit
deletion to the data flag-deleted by said flag deletion

means.

]
Ut

4. A data conversion apparatus characterized by
comprising:

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

30 or bit-inserted;



conprising: insertion nmeans for performng octet insertion or bit insertion
to data having a frame configuration flag- deleted froma PPP frame g 1y 95
configuration and being not 30 octet-inserted or not bit-inserted; an é“@UN
"2005 - 47 flag addition neans for adding a flag to the data
octet-inserted or bit-inserted by said insertion neans. 8. A data
conversi on apparatus characterized by 5 é6nprising: additional information
del etion nmeans for deleting additional information fromdata having a frane
configuration in i ch. sai i td i at i i.nc j i_nfQrnat.ion
for identifying fdr,g;irréépﬁérgt ﬁ?ugg‘% iflé’(}ggl%%ﬁ‘fé’gﬁ‘gggagf%rtaen{; ‘i:%%?gﬁr“atoiror?lt

fl ag-del et edid 1081 8nPRR HHeaea €QNEI Gy -ald 100t @ddoheisag Natl o§t @b 1krseyd ed or
not bit-inserted; insertion neans for performng octet insertion or bit

i nsertion tonadmsdatadadditional information-deleted by 15 said additional

information del etion neans; and flag, addition nmeans for adding a flag to the
data octet-i nseraccgng%OBPfL- AR R tb?“sé‘iddﬂi%‘é?ti'@ﬁnﬁ;e c"agdiRdat a

conversi gn anggy At B3 GONEEL 1AL 981 Y1 091 20 20BRR-L4 AIBaC@ gurat i on and

bei ng not octet-inserted or not bit-inserted”into data having a frame
confi gurati crdentidgtiad iankf tayer paratiaciadn ot hiethéhaa tfPRctidt - Aedattad
conversi on apparatus converting data having 25 a franme configuration in
whi ch addi t ivhaPitnfedediedrPYi feiddidrl ¢ hE@RnBERHE for identifying a frane
partition is added to a PPP franme configuration and bei ng not
octet-inserted or not bit-inserted into data having a frane

5. A data conversion apparatus performing octet deletion
10 or bit deletion to data having a PPP frame configuration

and being not octet-inserted or not bit-inserted.

6. A data conversion apparatus characterized by
comprising:
15 additional information deletion means for deleting

additional information from data having a frame
configuration in which said additional information
including information for identifying a frame partition
is added to a PPP frame configuration and being not
20 octet-inserted or not bit-inserted; and
insertion means for performing octet insertion or bit
insertion to the data deleted of additional information

by said additional information deletion means.

25 7. A data conversion apparatus characterized by
comprising:
insertion means for performing octet insertion or bit
insertion to data having a frame configuration flag-
deleted from a PPP frame configuration and being not

30 octet-inserted or not bit-inserted; and



configuration of data link |ayer protocol other than PPP. 30 6AN 21305 -
48 11. A data conversion apparatus converting data having a frarre__ﬁ-.”,\”rmr
configuration flag-deleted froma PPP frane configuration and being ot
octet-inserted or not bit- inserted into data having a frame configuration
of data 5 link layer protocol other than PPP. 12. A data conversion
apparatus converting data having a frame7cenfiguration in which additional
information including information for identifying frame partition is 10

added to a frame configuyration flag-deleted oma PPP frame, confj quration
and bei ng not oc?@@ﬂrgggF%&QQ'WﬁéhsbfPﬁlﬁéé%%a Pntd-afatC nBenGt&r 2 r ame
confi gurat i gl d2h3erddtk dAYSEEPEALRGH Q! BF! shhaN 1ider dPoh3mehdial 8
conversi on apparatus converting data having a frane configuration of data
link |ayer protocol other than a PPP into data having a PPP frane
configuration and being not octet-inserted or not bit-inserted. 20 14. A
data conver $i-on Appktd usoBFREEEThRBRAE aHals nghagartefel 2% f PYur ati on of

data lin Igﬁg&ﬁprotocql other than a PPP into data having a frame
configurati TR WR-BF* additional information including information for

identifying frampqepytibhan iihraskdest 1 8na AR £ { 8APMARANEOH b HuUaat iedy fid
bei ng not octet-inserted or not bit- inserted. 15. A data conversion
appar at us caddrtiogadatiamffavnagioa fiirame danhi duraitnenaofrdatea |ink | ayer
protocol other _30 than a PPP into data aving a frqpe,c nfi%Hnation 6AN
2005 - 49 configuration in which said additional information
including information for identifying frame partition is
10 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
15 said additional information deletion means; and
flag addition means for adding a flag to the data

octet-inserted or bit-inserted by said insertion means.

9. A data conversion apparatus converting data having
20 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.

10. A data conversion apparatus converting data having
25 a frame configuration in which additional information
including information for identifying a frame partition
is added to a PPP frame configuration and being not
octet-inserted ornot bit-inserted into data having a frame
configuration of data link layer protocol other than PPP.

30



flag-del eted froma PPP frame configuration and being not octet-inserted or
not bit-inserted. 16. A data conversion apparatus converting data hagU@g7(%
a frame configuration of data |link |layer protocol other than a PPP Iinto
data having a frame configuration flag-deleted froma PPP franme
configuration to which additional information including information for
identifying frame partition is added and4®et ng not 10 octet-inserted or not
bit-inserted. 17 A signal having a PPP frane configuration and including

data not octet-inserted 1 a a_ PPP
frame confi t?bgﬂ%%ﬁwﬁog Eﬁﬁﬁ&%|%§§ﬁk orﬁg %gﬁancggdﬁ%%g M ion
for identify nardmameopgritdit@pibs Fddefd @atetaal ydidig gdabap @Qtame
octet-inserted or not bit-1inserted. 20 19. A signal having a franme
configurati worfighagtdenetand Pedmda nRRP d¢het -dorsfe guedt pon naxtd bihtludi ng
data not octet-inserted or_not bit-inserted. 20. A_signal havin% a frame

conflguratl&?%ﬁr??g918&Qﬂ4ﬁFaZ%aVFBHIé-ﬁﬁ§W?aﬂ@ng& Rﬁﬁ%@?oﬁ t 83 ch
ddi t I f denti f f
addi |on§ 1 degggbgn fq%éﬁ%ﬂg it RfeQr A9Np F9r identifying frame

partition |s a data not octet-inserted or not
bit-inserted. 30 21. A data conversion nethod perform ng octet deletion 6
JUN 2005 - 5 0 - or bit deletion to data having a PPP frame configuration
and bei ng octt - PnsErt@dCenveinsiorepppdrazas Loryarsdmerddon haviow
ornln oct et

h d del
Geretton or biteriel PP St Andes i EBrREA e Eoh JPArr @R bei ng

including information for identifying frame partition is
10 added to a frame configuration flag-deleted from 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.

15 13. 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.

20 14. 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 in which
additional information including information for
identifying frame partition is added to a PPP frame

25 configuration and being not octet-inserted or not bit-

inserted.

15. A data conversion apparatus converting data having
a frame configuration of data link layer protocol other

30 than a PPP into data having a frame configuration



octet-inserted or bit-inserted; and an additional information addition step
for adding additional information including information for 10 idengijfyhig
a franme partition to the data octet-deleted or bit-deleted by said deletion
step. 23. A data conversion nmethod characterized by conprising: a flag
deletion step for deleting a flag fromdata 15 having a PPP franme
configuration and being octet-inserted- #? bit-inserted; and a deletion step
for performng octet deletion or bit deletion to the data flag-del eted by
said flag deletjo . . d 0 IS . had a i by
conprising:%%éqIééﬁ%%ggtFggngéeBﬁFoﬁkgg%%?¥ﬁﬁﬁﬁﬁ$#§giPgbﬁﬁ a?%ﬁhﬁébﬁﬁg a
PPP franme ceodfdcgv hsentadd eimgtostiat-imserted. or bit-inserted; 25 a

del etion step for performng octet deletion or bit deletion to the data
flag-del eted by said flag deletion step; and an additional information

addi tion st for addin addi ti.onal infornation including jnformation for
20 denti tyihy b Aahd LR e s FRBAGate S A VSEE It A RBEY 108 57

or bit-del ete i ion ste : : rsy o]

perfor g Gt Baernl of ish PR BE AL IR ERPUE Hetlk S pher,
configurati eharb @nPPbeingd onalabat Bbviingerd efiramenaiortf tgunaenioed. 26. A
data conversion nethod characterized by conprising: an additional
infornationﬂ%ﬂ&ﬂ@%&e§?§pﬂﬁﬂmdélBPPné4QR%i$PBﬁ&BWQﬁ¥#%%tﬁ@n“ﬁ%ﬂﬁdata

having a PPB&Hf%%Bnal information including information for

identifying frame partition is added and being not

10 octet-inserted or not bit-inserted.

17. A signal having a PPP frame configuration and

including data not octet-inserted or not bit-inserted.

15 18. 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.

20 19. A signal having a frame configuration of flag-deleted
from a PPP frame configuration and including data not

octet-inserted or not bit-inserted.

20. A signal having a frame configuration of flag-deleted

from a PPP frame configuration to which additional

o
Gt

information including information for identifying frame
partition is added and including data not octet-inserted

or not bit-inserted.

30 21. A data conversion method performing octet deletion



10 configuration to which said additional information including information
for identifying a frame partition and being octet-inserted or bit-Jg@gNUﬁﬁ
is added; and an insertion step for performng octet insertion or bit
insertion to the data additional information-deleted 15 by said additional
information deletion step. 27. A data conversion nethod characterized by
conprising: an insertion step for perfo¥®ming octet insertion or bit
insertion to data having a frame configuration 20 flag-deleted froma PPP
frame confi gurat.i,on bejng n ogtet-inser r._naot bit-inserted; and a
flag additi %ﬁ letp qs%?gtéﬁgpngoaa%ltgg?}a?%%g %al%lgg %E et - fclr??sflefrjti%‘g%%ldn
bit-insertednly 15&i gl BeEiti O SéLPed T 38t Aifabaternver si on met hod
characterized by conprising: an additional information deletion step for
deleting additional information fromdata having a frane configuration

flag deleted froma PPP frane Qonfi% ratjon to which gaid addi tiona
i nf or mat i onZi2ncl ARG FPRY FEELOR B [‘11“(9'dl FRSFET A T2 A PRGOTRF L FERGH i s

added and bei ng 2OleGUMAS cop For éf%bkﬂﬁ%{# %fabt%t NeL1 Bk oinger 1eq: an

insertion step for performng octet insertion insertion to the data

addi tional igeflestdhaio deltef R vikyy aap PP afithmé @l £ 1 gheardicroandebetingn
step; and 5 a flag addition step for adding a flag to the data
oct et - i nser e &k - binsertesr (aay Bitsangamsedti@afdstep. 29. A data

conversion nmethod conyertin at.a having.a PPP _franme configurati .and
bei ng not pctet-a&yﬁqgiﬁb?gﬂgtlﬂfﬁﬁmggﬁggrﬁgfﬁﬁﬁ?Pdﬁt531 ﬂgaaaﬁﬁﬂm
configurati gipit f8ha1 hnFormye! oftf 9heala th§et nkbamFon3orA data
conversion method converting data having a

10 identifying a frame partition to the data octet-deleted

or bit-deleted by said deletion step.

23. A data conversion method characterized by comprising:

a flag deletion step for deleting a flag from data

15 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 said flag deletion

step.
20
24. A data conversion method characterized by comprising:
a flag deletion step for deleting a flag from data
having a PPP frame configuration and being octet-inserted
or bit-inserted:;
25 a deletion step for performing octet deletion or bit

deletion to the data flag-deleted by said flag deletion
step; and

an additional information addition step for adding
additional information including information for

30 identifying a frame partition to the data octet-deleted



frame configuration in which additional information 15 including information
for identifying frame partition is added to a PPP frane configuratigquﬁqﬁﬁ
being not octet-inserted or not bit -inserted into data having a frane
configuration of data link |ayer protocol other than PPP. 20 31. A data
conversion nethod for converting data having a frame configuration
flag-deleted froma PPP frame configuration and being not octet-inserted or
not bit- inserted into data having a frane configuration of data |ink |ayer
protocol other than PPP, 25 32. A data._.cqnversion nethod converting data
havi ng a fPﬁm?J%ﬂﬁ?gérﬁé(9¥i§P i df '??oﬁgﬁprnfornation i ncl udi ng
information for identifying frane partition is added to a frane
configuration flag-deleted froma PPP 30 frame configuration and bei ng not
octet-inserkéd oA data $dNRO5sienbiethidd iprsefdeningt ocdata iesengianf r ame
configuration of data I|ink |ayer protocol other than PPP. 33. A data
conver si on REtR&E EBHESTEINY B%ﬂ%agév¢%ﬁl§9 8 PPEnETEssf Femiaigwrabiodat a

l'ink | ayer t ocal ot t PPP_i [ a.p
configur%tigh%aﬁﬁzr&?nggEnggﬁg% efﬁﬁﬁggg¥gg&§rgﬁét@%ﬁi}fﬁgggﬁggé 34. A data
conversion nmethod converting data having a 10 franme configuration of data
link |ayer protocol other than PPP into data having a frame configuration
in which adéi.tiandtardenrversaen neltbadichghianfagtreat i padfloy cangent $ £pgng
frame partition is a PPP_frame . configuration and_ bei not

eq.to . ; n
octet-inserted o?nnﬁggﬁgﬁpqé;i%%%9¥@8¢1é§¥dﬁ%ﬁﬁ%?%dﬂ%&%ﬁQﬁiqéh%BHng
converting QQHQHEHHQQ fnformation from data having a PPP frame

10 configuration to which said additional information
including information for identifying a frame partition
and being octet-inserted or bit-inserted is added; and

an insertion step for performing octet insertion or
bit insertion to the data additional information—deléted

15 by said additional information deletion step.

27. A data conversion method characterized by comprising:
an insertion step for performing octet insertion or
bit insertion to data having a frame configuration
20 flag-deleted from a PPP frame configuration and being not
octet-inserted or not bit-inserted; and
a flag addition step for adding a flag to the data

octet-inserted or bit-inserted by said insertion step.

25 28. A data conversion method characterized by comprising:
an additional information deletion step for deleting
additional information from data having a frame
configuration flag deleted from a PPP frame configuration
towhich said additional information including information

30 for identifying a frame partition is added and being not



frame configuration of data |link |layer protocol other than PPP into data
having a frane configuration flag-deleted 20 froma PPP frane configgpﬁ%ﬂﬁ@
and being not octet-inserted or not bit-inserted. 36. A data conversion
met hod converting data having a frame configuration of data |link |ayer
protocol other than 25 PPP into data having a franme configuration

flag-del eted froma PPP franme configuration to which additional information
including information for identifying frame partition is added and bei ng

n -inser r n it-inser :
ot octet Og%;ﬁ%&égergéd %; nogebgggiﬁgérted:

an insertion step for performing octet insertion or
bit insertion to the data additional information-deleted
by said additional information deletion step; and
5 a flag addition step for adding a flag to the data

octet-inserted or bit-inserted by said insertion step.

29. A data conversion method converting data having a PPP
frame configuration and being not octet-inserted or not
10 bit-inserted into data having a frame configuration of data

link layer protocol other than PPP.

30. A data conversion method converting data having a
frame configuration in which additional information

15 including information for identifying frame partition is
added to 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.

20 31. A data conversion method for converting data having
a frame configuration flag-deleted from 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.

25
32. A data conversion method converting data having a
frame configuration in which additional information
including information for identifying frame partition is
added to a frame configuration flag-deleted from a PPP

30 frame configuration and being not octet-inserted or not
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bit-inserted into data having a frame configuration of data

link layer protocol other than PPP.

33. A data conversion method converting data having a
frame configuration of data link layer protocol other than
PPP into data having a PPP frame configuration and being

not octet-inserted or not bit-inserted.

34. 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
identifying frame partition is added to a PPP frame
configuration and being not octet-inserted or not bit-

inserted.

35. A data conversion method converting data having a

frame configuration of data link layer protocol other than
PPP into data having a frame configuration flag-deleted
from a PPP frame configuration and being not octet-inserted

or not bit-inserted.

36. A data conversion method converting data having a
frame configuration of data link layer protocol other than
PPP into data having a frame configuration flag-deleted
from a PPP frame configuration to which additional

information including information for identifying frame
partition is added and being not octet-inserted or not

bit-inserted.



