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Multiprotocol Encapsulation over ATM Adaptation Layer 5
MHoronpoTokosibHasAs UHKancynauua ¢ ucnonb3osaHuem AAL.5
Cmamyc dokymeHma

JlaHHBI JDOKYMEHT COICPKUT CTaHIApT MPOTOKOJIA, MPEIUIOKEHHOTO cOoOIIecTBy Internet, W CIyXKHT 3apocoM K AWUCKYCCHU B LIEIIAX
pa3BuTHA mpoTokoyia. MHdopMmanmio o craTyce JaHHOTO MPOTOKOJA MOKHO HAaWTH B Tekymied penmakium gokymeHta "Internet Official
Protocol Standards" (STD 1). IokyMeHT MOKeT CBOOOTHO PaCHpOCTPAHATHCS.

Aemopckue npaea
Copyright (C) The Internet Society (1999). Bce npaBa 3aniuiieHsl.

Te3suchbi

OtoT nokyment 3amensier RFC 1483. JlokyMeHT onuchIBaeT ABa METO/A HHKAICYJLSILUY TIPH Mepegade MeXCeTeBOro Tpaduka ¢ UCIonb30-
BanneM AAL tumna 5 mo cetm ATM. [lepBbiii METO MO3BOJISIET MYJIBTHIUIEKCHPOBATh MHOXKECTBO MPOTOKOJIOB YEPE3 OTHO BUPTYAIbHOE
coequHeHne ATM, a Bo BTOpOM MeTOZA€ MNpPEANONaraeTcss Hajluyhe OTAEJBHOro BUpTyaldbHOro coenuHeHuss ATM mns xaxzporo u3
MPOTOKOJIOB.

lpumeHumocmb

Jannas crnermuKays npeAHasHadeHa Ul MCHONB30BaHMS B peanm3anusx, riae ceth ATM ciyxar misd nepenadn Tpaduka pasmidHBIX
IPOTOKOJIOB MEXJY XOCTaMH, MOCTAMU U MapLIPyTU3aTOPaMH, KOTOPHIE SBIIAIOTCA OKOHEUYHbIMU cucTeMamMu ATM.

1. BeaedeHue

I'mobaneuble, kammycHble n JoKainbHEIE ceTH ATM mcnone3yroTest Ui nocTaBku jaeitarpamM IP m mpyroro tpaduka, He Tpebyromero
OpraHU3alliy COEAMHEHUH, MEXIy XOCTaMHU, MaplIpyTH3aTOPaMU, MOCTAMHU U JAPYTUMH CETEBBIMM YCTpoiicTBamu. B naHHOM IOKyMeHTe
OIICBHIBAIOTCSL JBAa METOAA TPAHCHOPTHPOBKH HPOTOKOJBHBIX Moxyiedt manHeix PDU, He TpeOyrommx opraHnM3aldyl COCOUHEHUH H
WCIIONIB3YIONIMX MapIIpyTU3alui0 WiH MocThl, depe3 cetd ATM. Merox wunkancymsiuun LLC (LLC Encapsulation) mo3Bomsier
MYJBTHIUICKCHPOBATh MHOXKECTBO IPOTOKOJIOB depe3 oxHO BupTyanbHoe coeamHenne ATM (VC). Tum mporokona mra xaxkmoro PDU
UICHTHOUINPYETCS 3arojIOBKOM YpOBHS ymnpaBieHus JormdeckuM kaHaaom - IEEE 802.2 LLC. Ilpu wncronbp3oBaHWUM MeTona
MYJIBTUIUICKCHPOBAaHUS BUPTyalbHBIX coequHeHuit (VC Multiplexing) kaxxmoe u3 BupTyansHbIX coemnmHeHnid ATM VC  cioyxur ms
nepenaun PDU Tompko omHOTrO mpoTOoKoia. IIpy HEoOXOOMMOCTH TPAaHCIIOPTHPOBKH MHOXKECTBA IIPOTOKONOB JUIST KaXKIOTO M3 HHUX
OpraHu3yeTcs OTAEIbHOE BUPTYaIbHOE COCTHHCHHUE.

B cersix ATM s mepefnady JaHHBIX HCIONB3YIOTCS OJIOKKM pa3sMepoM 53 OKTeTa, KOTOpBIE Has3bIBAaIOT saelikamu. Kaxknmas saeiika
COJZICP)KUT 3arojOBOK pasMepoM S5 okTeToB U 48 OaiitoB mabopmanuu (payload). PDU mepemeHHO# AnuHBI (BKIIOYas M ONKCHIBAEMBIE B
HACTOSIIEM IOKYMEHTE) JIOJDKHBI OBITh CETMEHTHPOBAHBI IS pa3MemieHus B 48-0alToBbIX MH(pOpMannoHHBIX momsix saeek ATM. Ha
NPHEMHOH CTOpPOHE MAOKHA obecreunBaThCs OOpaTHas omepaius 1o COOpKe CEerMEHTHPOBAHHBIX IAKEeTOB. B maHHOM [JOKyMeHTe
OTIMCHIBACTCS MCIOJIB30BAaHME ISl PELIeHUs 3TOoi 3amaun ypoBHs amantauuud AALS (ATM Adaptation Layer type 5) B COOTBETCTBHH C
pekomenpammsivu ITU-T (1.363.5 [2]). PDU nepemennoii uuHbl nepepatorcst B nonsx Payload stueexk mogyposust AALS Common Part
Convergence (CPCS).

JlaHHBIN TOKYMEHT OIMChIBaeT TOJbKO nepenayy PDU, TpeOyromux MapiipyTH3alul WIK OpraHu3allid MOCTOB, HEIOCPEICTBEHHO Yepes
AAL5 CPCS (. e., momxypoBenb SSCS' AALS orcyrctByer). Ecnm nosepx CPCS wucnonbsyercs mogyposenb FR-SSCS (Frame Relay
Service Specific Convergence Sublayer), onucannsiii B pekomenganusx [TU-T (1.365.1 [3]), PDU, tpeOytomue MapipyTH3auyl WIK Opra-
HHU3aLUI MOCTOB, IIepeIaloTCs C UCIONb30BaHueM MynbTuiuiekcupoanus NLPID, onncanHoro B RFC 2427 [4]. Uakancymsiuus RFC 2427
JAOJKHA UCIIONIB30BaThCs B TEX Ciydasx, koraa npuMensiercs Frame Relay Network Interworking i Service Interworking B mpo3pauHom
pexuMe [9]; He peKOMeHYeTCsl HCIONb30BaTh TaKyl0 MHKAICYJSALUIO A Opyrux npuwiokeHuid. B Ilpunoxennn A (MCKIIOUUTETBHO C
nHpopmanmonHoit nenpto) onucan ¢popmar FR-SSCS-PDU st ciydaeB unkancysiun nakeroB [P u CLNP 8 FR-SSCS B coorercTBum €
RFC 2427.

JlaHHBIH JOKYMEHT ONMCHIBAST TAKKe MHKAIICYIIAINIO I Hcrioab3oBanust ¢ VPN, paboraronux Ha 6ase moxcetn ATM.

Ecnu BBl XOTHUTE HMCIONB30BaTh BO3MOXKHOCTH MpoToKojia PPP u cymecTByroT mpsimbie (TOYKa-TOYKA) CBSI3U MEXKAY CHUCTEMaMH OJHOTO
ypoBHs (peer systems), ooparuteck k RFC 2364, rie cogepxutcs naGopMaIus, puMeHUMAas K TAKHM 331a4aM.

2. CoanaweHusi

Knrouessie cnosa Heodxoaumo (MUST), nenomyctumo (MUST NOT), Tpedyercsi (REQUIRED), ny:kno (SHALL), He ny:xkno (SHALL
NOT), caenyer (SHOULD), ne caenyer (SHOULD NOT), pexomenayercs (RECOMMENDED), Bo3moxno (MAY), HeoOsi3aTeIbHO
(OPTIONAL) B nanHOM JOKyMEHTE IOJDKHBI HHTEPIPETUpOBaThes B coorBeTcTBUM ¢ RFC 2119 [10].

' Service Specific Convergence Sublayer
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PasymHble ceTn ot komnaHum BiLiM Systems MepeBon RFC 2684
3. Bbi6bop memoda MysibmurisieKcupoeaHusi

Bei6op Mmerona mukancymsamuu (LLC mnn mynstumiexcupoBanue VC) 3aBHCHUT OT peasM3allMd U CHUCTEMHBIX TpeboBaHuid. B oOmem
crydae uHKancymsanus LLC mpumensieTcss Al CHIDKeHHs 4mcna ucnonsdyeMblx VC. MynsruiniekcupoBanne VC TO3BOJISIET CHU3UTH
o0beM TepeJaBacMbIX B pe3ysibTaTe ()parMEHTAl[MM 3aroJIOBKOB (Hampumep, MpH mepepade naeitarpamm [Pv4, comepkammx makeTsl
ynpasnerus TCP, 3aronosku [P u TCP He BOHCBIBalOTCS B OHY STYEHKY).

Korma oxoneunsie cucrembl ATM xorsat oOMenuBathesi PDU 6e3 opranmszanuu coemuHeHuit uyepes ATM PVC?, BBIOOp MeToza
MyJIBTUIUICKCUPOBaHUS 3agaeTcsi KoHurypauueil. [Ipu ucmons30BaHUM KOMMYTHPYEMBIX BHPTyalbHbIX coeguHeHuii ATM (SVC) mns
COTJIACOBAHMs METOJ]a MHKAICYJISIIUU CIIY)KaT CHTHAJBbHBIC NPOLEAYphl yhparieHus coeauneHusMu ATM. Ilpouemypsl coriacoBaHus
OIHUCaHBI B JOKyMeHTax [5] u [8].

4. dopmam AALS PDU

Jlns oboux BapuaHTOB MyJbTUILIEKCHpoBaHus PDU, 11 KOTOpBIX TpeOyeTcst MapLIpyTH3aIUs WM OpraHU3alys MOCTOB, JOJIKHBI MHKAII-
cymupoBatbes B ot Payload makeros AALS CPCS-PDU.

Pexomennanuu ITU-T 1.363.5 [2] conepikar mosiHoe onpenesnenue Gopmata AALS PDU u onmcanune npouenyp npueMa u nepenauu. Jlog-
JKeH WCIIONBb30BaThCS CepBUC pekuMma coobmenmii AALS (message mode service) 6e3 oOecmeueHuss rapaHtuii (non-assured).
HUcnonb3oBanue ommuu corrupted delivery (moctaBka HpH MOBPEXKICHHH) SIBISETCS HEJOMYCTHMBIM. MoKeT MCHONB30BaThCs TalMep
cOopku saeek (reassembly timer). Huwke npuseneno omucanue popmara AALS CPCS-PDU.

CPCS-PDU Payload 1o 2'° - 1 okreros (65535)

PAD (3anosnenue) - 0 - 47 okreToB
CPCS-UU - 1 okrer
CPI - 1 okter Tpeiinep
Jlnuna - 2 oktera CPCS-PDU
CRC - 4 okteta

ITone Payload conepskut monb30BaTENbCKy 0 HHOOPMALUIO M MOKET UMETh pazmep 10 2'¢ - 1 oKTeToB.

ITone PAD (3anosHenue) ciyxut s BeipaBHEBaHH CPCS-PDU mo rpannne saeek ATM Ttak, 4TtoObl nocienHee 48-okTeTHoe ToIe,
cozmaBaeMoe nmoxypoBHeM SAR (pparmenrtanust u cOopka MakeToB) COBManaio ¢ rpanuneit tpeitnepa CPCS-PDU.

IMone CPCS-UU (unauxanus mojb30BaTeb-TI0Ib30BaTENb) CIy>KUT AU Ipo3padHoi nepenaun uHpopmanuu CPCS mexay noss3oBaTes-
MH. DTO TI0JIe HE UCHONB3YeTCs MPH MyJIbTHIIPOTOKONbHOH MHKancymsinun ATM, onuchiBaeMOi B JJaHHOM JOKyMEHTE, M MOKeT HMETh
mo0oe 3HauCHHE.

ITone CPI (Common Part Indicator - uaaukaTop o6meii yact) BeipaBauBaeT Tpeitep CPCS-PDU no 64-6utoBoii rpanuie. [lone 10/xHO
umeTh 3HaueHune 0x00.

Ione Length (muHa) ykassiBaer pa3mep nons Payload B okrerax. MakcumanbHOE 3Ha4€HHE JTOTO ITOJsI cocTaBisier 65535. 3HaueHue
Length = 0x00 ncmone3yercst B kKauecTBe (YyHKIUH MPEPHIBAHUSL.

[Tone CRC (koHTpOJIbHAS CyMMa) CIy)XHUT 11t oOHapyskenus omnbok B CPCS-PDU ¢ momompio anroputma CRC-32.

5. Unkancynsayusi LLC

Wnkancymsmus LLC HykHa B Tex cilydasx, Korjaa TpeOyeTcs mepeaaya MHOXKECTBA MPOTOKOJIOB C HUCIIONB30BAaHHEM OJJHOTO BHPTYaJIbHOTO
coemuHerus (VC). dns Toro, 4TtoObl Ha MPHEMHON CTOpPOHE OblIa BO3MOXKHOCTH KOppeKTHOH oOpabortku Bxomsumx AALS CPCS-PDU,
nonte Payload conmeprxur mndopmanuro, odbecreunBaoyo HaeHTHHUKAIo IpoTokoiaa PDU, w1 KoToporo HyHa MapIIpyTH3AILHS WIIH
opranm3aims Mocta. Ilpm wakancymsuun LLC »Ta mHopmanus moxkHa conmepkatbes B 3aronoBke LLC, pasmemraeMoM B Hadaie
nepenaaemoro nakera PDU.

XoTs B HACTOALIEM NOKyMEHTE pacCMaTpUBAIOTCS JIMIIb IMPOTOKOJBI, padoTaroume moepx LLC Ttuma 1 (pexum 0e3 opraHM3alun
COCIMHEHHII U Tepelayy MOATBEPKICHHUH), TAKHE XK€ HMPHHLUIBI WHKAICYISIUH PUMEHUMBI M JJI1 HPOTOKOJIOB, pabOTAIOIINX MOBEPX
LLC Ttuna 2 (c opranusauueil coenuneHuit). B mocnennem cimydae dopmaTr u comepxanue 3aroioBkoB LLC MOMKHO COOTBETCTBOBATH
tpeboBanmsam crarnaptoB IEEE 802.1 u IEEE 802.2.

5.1. LLC-uHKancynauma ans mapLpyTusnpyemMbiX MPOTOKONOB

ITpu ncions3oBannu uHKancymanuu LLC tun npotokonos PDU, juist KOTOPBIX HyXXHA MapLIPyTH3AIMs WM OPTaHU3AINs MOCTOB, A0JI:KEH
yKa3bIBaThCs ¢ oMomipio npedukcos 3aronoka IEEE 802.2 LLC ms xaxgoro PDU. B HekoTopsIx ciydasx Bcien 3a 3aronoBkoM LLC
noJikeH pazmeniatees 3aronoBok IEEE 802.1a SNAP (SubNetwork Attachment Point). Ilpu pabore ¢ LLC tuma 1 3aronoBok LLC noskeH
CoziepKaTh TPU 1-OKTETHBIX ITOJISL:

DSAP SSAP Control

Ipu mekancymsiumn LLC mis mapmpytusupyeMsix npotokoioB moie Control nomknHo umers 3Hauenue 0x03, ykaspBaromee Ha Ul
(Unnumbered Information) Command PDU.

3nauenue 3aroioBka LLC OXxFE-FE-03 momkHo mcronb3oBaThes A MaeHTHGUKauu MapupyTtusupyembix PDU B dopmare ISO NLPID
(cm. [6] u [Tpunoxenue B). st NLPID-dopmarupyembix u mapmpytusupyemsix PDU none Payload 8 AALS CPCS-PDU pomknHo uMeTh
crenyrommii Gopmar:

LLC OxFE-FE-03

2 HOCTOS[HHBIG BI/IpTyaJ'[LHBIe COCAUHCHUS
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NLPID (1 okrer)

PDU (mo 2'¢ - 4 oxTeTOB)

MapuipyTH3npyemble POTOKOJIB AOJKHBI neHTHOUINpPoBaThes 1-okTeTHBIM noseM NLPID, kotopoe sBIsieTcs 9acThIO IMPOTOKOJIBHBIX
naHHbIX (Protocol Data). 3nauenus NLPID Beimemsitoress ISO u ITU-T. Tekyume 3HaueHHs 3THX HICHTH(GHKATOPOB ONpPEICICHBI B
nokymenTe ISO/IEC TR 9577 [6] n HexoTOpBIe U3 3THUX 3Ha4eHHH npuBeneHs! B [Ipunoxennn C.

3unauenne NLPID = 0x00 onpeznenero B ISO/IEC TR 9577 kak Null Network Layer unu Inactive Set. IIoCKONBbKY 3TO 3HaYCHHE HE UMEET
CMBICJIa B KOHTEKCTE JJaHHOM CXEeMbl MHKAICYJISIIMHU, ucnoib3oBanue 3HaueHuss NLPID = 0x00 negomycTumo.

Xots cymectByer 3Hauenue NLPID (0xCC) s unaukaruu nporokona IP, dopmar NLPID nemomycTumo ucnosnb3oBath s [P. Bmecto
3TOTro nertarpaMMsbl [P mO/KHBI yKa3bIBaThCs 3aroJoBkoM SNAP, onricaHHBIM HIKE.

[pucyrcreue 3aronoska IEEE 802.1a SNAP o6o3nauaercs 3aroiokoM LLC = 0xAA-AA-03. 3aronoBok SNAP umeer gopmy:

OUI PID

3aronoBok SNAP conmepxur 3-okteTHblii upentudukarop opranmsaumu OUI (Organizationally Unique Identifier) n 2-okTeTHsiii
unertuukarop nporokona PID. 3nauenns OUI Beinatorcst IEEE n uneHTHOUINPYIOT OpraHU3aniio, KOTopas aJMUHACTPHPYET 3HAUYCHUS
PID. Takum oOpa3om, 3aronoBok SNAP obecrneunBaeT yHUWKaNbHYI HACHTH(GHKAIMIO Ul MPOTOKOJIOB MAapIIPYTH3alH WU MOCTOB.
3nauenne OUI = 0x00-00-00 moka3zsBaer, uto noie PID conepsxur 3nauenue EtherType.

®opwmar nonst Payload nist AALS CPCS-PDU mapiipyTi3upyeMsIx IpoToKoJIoB, He oTHocsmmxcst K NLPID, nmokazan Huke.

LLC 0xAA-AA-03
OUI 0x00-00-00
EtherType (2 oxTera)

PDU c otnmuunabiM ot NLPID dopmatom (mo 216 - 9 oxTeToB)

Jlns wactHoro ciydas IPv4 PDU 3nauenue Ethertype = 0x08-00 u none Payload moszkHO ucmoabp30BaTh opMmart:
LLC 0xAA-AA-03
OUI 0x00-00-00
EtherType 0x08-00

IPv4 PDU (z1o 2'° - 9 okTeTOB)
3t0T dopmar cornacyercs ¢ onpeneneanem RFC 1042 [7].

5.2. Uukancynsauma LLC ana Bridged-npoTtokonoB

IMpu ucnons3oBannu uHKancymsiuun LLC PDU, tpeGyromre opraHu3alii MOCTOB, MHKANCYJIUPYIOTCS MyTeM HaeHTH(ukanuu bridged-
cpensl B 3aronoBke SNAP. Ilpucyrcteue 3aromoBka SNAP p0/mkHO ykaspiBaThcs ¢ momoibio 3aroioBka LLC = 0xAA-AA-03. 3naueHue
OUI B 3aronoBke SNAP goskno 66Tk Kos1oM opranuzanun st 802.1 (0x00-80-C2). Tun bridged-cpens! noJKeH 3a1aBaThCsl 2-OKTETHBIM
snauenueM PID. [Tone PID posiskHO Takke TOBOPHTH O peaJbHOM IMPUCYTCTBUM KOHTpoibHOW cymmbl FCS (Frame Check Sequence) B
nepenaBaeMoM yepe3 MocTel PDU. B Ilpunoxxennu B npusenen crnucok Tunos cpeln (3HaueHuit PID), KoTopble MOTYT UCIIOIB30BAThLCS MPH
ATM-UHKaNCyIsUuu.

ITone Payload B AALS CPCS-PDU, ciyxamiee mis nepenoca PDU, TpeGyromux opraHu3aidi MOCTOB, JNOJIZKHO UCIIOJIL30BAaTh OJUH H3
paccMoTpeHHbIX Hike ¢opmatoB. [lociae mons PID nmoskHbl ObITH m00aBIEHBI OKTETHI 3alONHEHHS Ul BBIPABHMBAHUS IOJEH
Ethernet/802.3 LLC Data, 802.4 Data Unit, 802.5 Info, FDDI Info niu 802.6 Info nepenaBaemoro uepe3 moctsl PDU no 4-okTeTHoit rpann-
ue. Ilopsinok 6utoB MAC-aapeca moKeH ObITh Takod ke, kakoi ucnonbdyercs B JIBC wan MAN (HanpuMep, KaHOHHYECKHH IS
Ethernet/IEEE 802.3 PDU wunu 802.5/FDDI s 802.5 PDU).

dopmam Ansi nakemoe Bridged Ethernet/802.3 PDU
LLC O0xAA-AA-03

OUI 0x00-80-C2
PID 0x00-01 umu 0x00-07
PAD 0x00-00

MAC-anpec nomyyarens
(ocranbHas yacTh kagpa MAC)

LAN FCS (ecm PID = 0x00-01)

Ousnueckuit ypoBeHb Ethernet/802.3 TpeGyer 3amonHeHHs KaApoB A0 MHHHMAIbHOTO pa3Mepa. MOCT, KOTOPBIH HCIOIb3yeT (opmar
nakancymsiuuy Bridged Ethernet/802.3 ¢ coxpanennsiM monem LAN FCS, momken BriouaTs 3anosnHeHue. MocT, KOTOPBIH HCIONB3YeT
¢dopmar nnkancymnsanun Bridged Ethernet/802.3 6e3 coxpanenust koutponbHoi cyMmbl LAN FCS Moxker He BKIIIOUaTh OHTOB 3aMOHEHUSL.
Kornma Moct mpuHnMaeT Kaap B TakoM ¢opmare 6e3 koHTpoiasHoH cyMMmbl LAN FCS, oH moirkeH BCTaBUTH TpeOyeMble OUTHI 3aIlOTHEHHS
(ecnu X HET) 0 Mmepeaayn Kaapa B moaceTh Ethernet/802.3 .
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®opmam Payload dns nakemoe Bridged 802.4 PDU
LLC 0XAA-AA-03

OUI 0x00-80-C2
PID 0x00-02 mmm 0x00-08
PAD 0x00-00-00
Frame Control (1 oxrer)

MAC-aapec nonydaTens

(ocranpHas yacTh kagpa MAC)

LAN FCS (ecam PID = 0x00-02)

dopmam nosns Payload dns nakemoe Bridged 802.5 PDU
LLC 0XxAA-AA-03

OUI 0x00-80-C2

PID 0x00-03 umu 0x00-09
PAD 0x00-00-XX
Frame Control (1 oxrer)

MAC-anapec nosydarens

(ocranpHas yacth kagpa MAC)

LAN FCS (ecnu PID = 0x00-03)

MepeBon RFC 2684

ITockoneky mone ynpasienus gocrynom 802.5 AC He uMeeT 3Ha4eHUS 3a MpenesiaMu JIokanbHo# noacetu §02.5, 3To mojyie TpakTyeTcs mpu
JAHHOM CIIocO0€ WHKAICYJISAIMU KaK MOCHEeTHHH OKTeT 3-OKTeTHoro mous 3anonHeHust PAD. Dro moie MoxkeT MMeTh J11000€ 3HaueHHE
(ycTaHaBIUBaeT MepearoUIid MOCT), a MPUHUMAIOLINHA MOCT J0JI3KeH IIPOCTO UTHOPUPOBATh 3HaUEHUE TAHHOTO TIOJIS.
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®dopmart nona Payload ans naketoB Bridged FDDI PDU
LLC 0xAA-AA-03
OUI 0x00-80-C2
PID 0x00-04 unmu 0x00-0A
PAD 0x00-00-00

Frame Control (1 okreT)

MAC-aapec nomydaresns

(ocranmpHas vacth kagpa MAC)

LAN FCS (ecu PID = 0x00-04)

®dopmam nonsa Payload dnsi nakemoe Bridged 802.6 PDU
LLC 0xAA-AA-03

OUI 0x00-80-C2
PID 0x00-0B

PesepsHoe none BEtag O61mit 3aro10BoOK
PDU

BAsize

MAC-anpec nony4darenst

(octanbHas yacth kagpa MAC)

OOwmwmii Tpeiinep PDU
B mepemaBaembix ¢ ucnoabp3oBaHrneM MoctoB naketoB 802.6 PDU mpucyrctBue monst CRC-32 ykaspiBaercst 6utom CIB B 3aronoBke kaapa

MAC. CnenoBatensHO, BO BCEX CIIydasX HCIONIb3yeTcsi ogHO 3HaueHne PID (He3aBHCHMO OT MPHCYTCTBHS KOHTpoiabHOU cymMmel CRC-32 B
PDU).

3aronoBok u Tpeinep Common PDU mepematoTcs mis Toro, 4ro0s 0OecednTs BO3MOXKHOCTh OpraHHM3aIl[MM KOHBEHEpHOI o6paboTku
(pipelining) Ha Mmocty, sBistomeMcsl BeixogoM B moxacets 802.6. B uactHoctH, 3aromoBok Common PDU coxepkur momne BAsize, B
KoTopoM ykazaH pasmep PDU. Ecmm 310 monme HemocTymHo BBIXOZHOMY MocTy 802.6, 3TOT MOCT HE CMOXET HaudaTh Iepeaady
cermeHtupoBanHoro PDU no tex mop, moka PDU He Oyner mpHHST MOJHOCTBIO, PACCUMTAH €ro pasMep M 3Ha4YeHHe pa3Mepa He Oyaer
nomerneHo B none BAsize. Ecian nmanHoe mone nocTymHO, BEIXOZHOW MocT 802.6 MOXKET OmpenenuTh pasMmep mnakera u3 nons BAsize B
3arosoBke Common PDU, BCTaBUTH 3TO 3HauY€HHE B COOTBETCTBYIOILEE II0Jie MEPBOTO CErMEHTa W He3aMeUIHTENIbHO HauyaTh Nepernady
cermenTa B nmoacets 802.6. Takum oOpa3om, MOCT MOKeT HauaTh nepenady nakera 802.6 PDU no Toro, kak OyZeT 3aBepIleH MpHUEM BCETO
PDU.

OtmeruM, uto 3aronoBok u tpeiiep Common PDU Header mHkancyiaupyeMoro kajapa He JODKHBI IPOCTO KOMUPOBATHCS B BHIXOAHYIO
(outgoing) moacers 802.6, MOCKOJIBKY HHKAINCylIMpoBaHHOe 3HaueHne BEtag MoxxeT KOHQUIMKTOBAaTH C NMpeNbIAyIIMM 3HaueHHeM Betag,
nepeaaHHbIM 3TUM MOCTOM.

Bxonnoit moct 802.6 moxer mpepsath nmaker AALS CPCS-PDU, ycranoBuB Length=0. Ecim BBIXOTHOH MOCT yXe Hawaa Iepenady
cermeHToB 31oro PDU B moxacers 802.6, aromy MocTy mepeaaercs yBeaomieHue o Tom, uto nepenada AALS CPCS-PDU mnpepsana - B
pe3yibTaTe MOXeT ObITh He3aMeUINTENIFHO creHepupoBaHa sueiika EOM, npuBonsimias x otkaszy ot 802.6 PDU Ha npHHIMAIOIEM MOCTY.
Takas stueiika EOM Moxkert, K mpumepy, coaepkarh HeKoppekTHoe 3HadeHue nons Length B Tpeiiiepe Common PDU .

®opmam nosns Payload dnsi nakemoe BPDU
LLC 0XAA-AA-03

OUI 0x00-80-C2
PID 0x00-0E

6. MynbmunnekcupoeaHue VC
[Ipu MynbTHIIIEKCUPOBAHUM BUPTyalbHbIX coequHeHni VC opranusyrorcs cBsasu Mexay ATM VC u Tumom ceteBoro npoTokosa, nepena-
BaeMoro ¢ momoieio 3Toro VC. Takum o00pa3oM, B JaHHOW CUTyallMHM HE HYXXHO IepenaBaTh HHGOPMALUIO Ul HACHTU(HKALUU
MpOTOKOJa B HHGopMamoHHOM mojie kKaxaoro AALS CPCS-PDU. Drto cHmxkaeT 00beM ciyxeOHo#t nadopmanuu (overhead) u ympomraer
obpabotky maketoB. MynbrumiekcupoBanre VC MOXKeT MOBBICHTh 3((HEKTUBHOCTh Mepefavn MaKeTOB 3a CUET CHIDKEHHsS YHCIa SUYeekK,
TpebyembIx s niepenaun PDU onpeneneHHON AIHHBL

It ATM PVC tun nportokona, neperaBaeMoro uepe3 kaxaoe nocrosuHoe coequnenue (PVC), nomken 3anaBatbest konduryparuei. s
koMMyTUpyeMbIx coeauHeHuil ATM SVC pomkHo ncnons3oBatscs corinacopanue Ha ocHose RFC 1755 [5].

6.1. VC-MmynbTMnNneKcupoBaHue AN MapLipyTU3NpyeMbIX NPOTOKOSIOB
PDU mapmpyTH3HpyeMBIX MPOTOKOJIOB HOJIKHBI IEepeIaBaThCsl TONBKO KaK CoaepXuMoe HHpopManuoHHBIX monei (Payload) makeros
AALS CPCS-PDU. ®opmart nons Payload makeroB AALS CPCS-PDU paccMoTpeH Huxe.
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®opmam nons Payload dns mapwpymu3upyembix PDU

Iepenasaempiii maker PDU (10 2' - 1 okreToB)

6.2. VC-mynbTunnekcuposaHue ansa Bridged-npoTokonos

PDU s mpoTOKOJIOB, HUCIOJIB3YIOIIMX MOCTBI, MOJKHBI TiepenaBatbes B nojie Payload makeroB AALS CPCS-PDU B TO4HOCTH Tak ke,
KaK ObUIO omucaHo B maparpade 5.2. ENMHCTBEHHBIM OTIHYHEM SIBISIETCS TO, 4TO mocie PID HOMIKHO BKITIOYATHCS TOJNBKO OAHO IOJIE.
Ions Payload mis maketroB AALS CPCS-PDU npu nepenade Tpaduka ¢ UCIOIH30BAHUEM MOCTOB JOJIKHBI, CIICOBATEIBHO UCIIOIB30BATh
MPUBECHHBIC HIDKE (OpMAThL.

®dopmam nons Payload dns nakemoe Bridged Ethernet/802.3 PDU
PAD 0x00-00

MAC-anpec nonyvaresst
(ocranpHast yactb Kagpa MAC)

LAN FCS (zaBucur ot VC)

dopmam nonsi Payload onsi nakemoe Bridged 802.4/802.5/FDDI PDU
PAD 0x00-00-00 wmu 0x00-00-XX

Frame Control (1 okret)

MAC-anpec nmomyvaresns

(octanbHast yacth Kagpa MAC)

LAN FCS (zaBucur ot VC)

OtmernM, urto moie 802.5 AC (Access Control - yrpaBiieHHe TOCTYIIOM) HE UMEET CMBICIA 3a IpeAeNaMy JIoKaIpHoH noxcern 802.5. Ot1o
KacaeTcsl MOCJIeAHEero okreTa 3-6airoBoro nomst PAD, kotopoe mist kaapoB 802.5 MoxeT NMpuHUMATH JIt00oe 3HadeHne (XX).

dopmam nossi Payload onsi nakemoe Bridged 802.6 PDU

Pe3epBHOe none BEtag OOmuii 3aroIo0BOK
PDU

BAsize

MAC-aapec nomydaTens
(ocranbHas yacTh kagpa MAC)

OO6mmit Tpeitnep PDU

dopmam nonsi Payload onsi nakemoe BPDU

BPDU B cooTBeTCTBHH

¢ 802.1(d) mnn 802.1(g)

s maketoB Ethernet, 802.3, 802.4, 802.5 u FDDI nanuuue wiu orcytcrBue 3apepinaroinero mojii LAN FCS nomkHO SIBHO yKa3bIBaThCs
VC, nockoneky mone PID ne Brmouaercs. ITakerst PDU ¢ LAN FCS u PDU 6e3 LAN FCS paccmaTpuBaroTcst Kak OTHOCSIIIUECS K Pa3JInd-
HBIM NIPOTOKOJIAM, Ja)Xe €CIM THI CPeJ, U1 KOTOPEIX OPraHU3yeTCst MOCT, COBIAAeT.

7. Ope2aHu3auyusi Mocmoe e cemsix ATM

Mocr ¢ unrepdeiicom ATM, ciyxanmii B kKauecTBe KaHajla ¢ OJHUM MM HECKOJIBKHMH MOCTaMH, A0 KeH OBITh Crioco0eH (QUIbTPOBAaTH,
nepecsuiaTh U pacupoctpansnTh BceM (flood) makers: PDU, nepecbuiaeMbie 4epe3 MOCT.

JlaunHas mapmpytusanus (Flooding) Beimonnsercs mytem nepenaun PDU mo Bcem BO3MOXKHBIM ¥ preMileMbIM afpecaM. B cpene ATM
3TO0 03HayaeT, yTo PDU Oynet nepenaBathes depes Bce, oTHocsmuecsd K aeny VC. DTo MOXKET BBIIONHATHCS MYyTEM SBHOI'O KOIMPOBAHUS
rmakeTa B Kaxaoe coequneHne VC WM 3a CUYET OpraHu3alliii BUPTYaIbHBIX COCAMHEHUHN “ofuH co MHOTUMHE (point-to-multipoint VC).

st mepeceiiku PDU Moct moskeH ObITh cioco6eH cBsizath MAC-anpec nonydatens ¢ VC. DTo Hepa3yMHO (2 B HEKOTOPBIX CIIydasX - He-
BO3MOXHO) TpeOOBaTh CTATUUECKOW HACTPOMKHM MOCTOB JJIS CO3JIaHUS acCOLMAINHA MeXIy BceMU BO3MOKHBEIMH MAC-anpecamu moiryda-
tenedd u VC. CnenoBartenbHo, MOCTEI ATM OJDKHBI IIPEIOCTABIATh TOCTATOUHYI0 MH(pOpMaIHIo it Toro, uToosl uaTepdeiic ATM mor
JMHAMHAYECKH ONPE/EIISITh TAKHE aCCOL[HALIUH.
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JIyis peanuzanuu TMHAMUYECKOTO O0YUCHHS TepeaBacMble C HCTIONIb30BaHuEM MOCTOB PDU M0JIZKHBI COOTBETCTBOBATh ()opMaTaM HHKAII-
CYJISIIIAH, OTIMCaHHBIM B maparpade 5. B atoM ciyuae npueMubiii uarepdeiic ATM Oyzet 3HaTh, Kak 3arissHyTh BHYTPh MEPEIaBacMoro ue-
pe3 moct PDU 1 cMokeT HaXOAUTh acCOUMAIMK MKy BHEUITHUMU ajpecaTamu U craHuusiMu ATM.

8. Udenmucpukauusi VPN

OmnpeneneHHas B 3TOM naparpade HHKAINCYIISAIUs IPUMEHNMA TOJIBKO K BUPTyaJbHBIM YacTHEIM ceTsiM (VPN), paboratomum B Macmrabax
noaceru ATM.

MexaHu3M 1100abHON WAEHTH(UKAIIMKA MHOTONPOTOKONbHBIX VPN omucan B nokymenre [11]. CemuoxrerHoe mone VPN-Id comepxur 3-
okretHbiit upentudukarop OUI (IEEE 802-1990 Organizationally Unique Identifier), cBsi3annsiii ¢ VPN, 3a KOTOpBEIM ciietyeT 4-OKTETHBIN
ungexkc VPN, ces3annbiii ¢ Bnagensuem VPN-related OUL O6brano 3nauennst VPN-related OUI npenocTaBisitoTcs NOCTaBIIUKAM yCITyr
VPN, koTopsle BbLIeNAOT UHAEKCH VPN cBOUM 3aKka3uukam.

8.1 3aronoBok nHkancynsuum VPN

®opmartsl 3aroaoBkoB VPN-HHKaNCyIILIUu pacCMOTPEHBI HUXKE:

3azonoeok uHkancynsayuu VPN
LLC 0xAA-AA-03

OUI 0x00-00-5E
PID 0x00-08
PAD 0x00
VPN related OUI (3 okTera)
VPN Index (4 okrera)

(ocranpHas yacth PDU)

IIpn ucmonp30BaHME 3aroJIOBKA MHKAICYISAIHMU ocTanbHas dacTh PDU mo/kHA OBITH CTPYKTypHPOBaHA B COOTBETCTBHH C IPHEMIIEMBIM
(opMaToM M3 YHCIIa OMHCAHHBIX B maparpadax 5 u 6 (T.e. 3aronoBok mHKancymsimuu VPN npemmectsyer PDU B makere AALS CPCS
SDU).

8.2 MapuwpyTtusauma u moctbl ansa PDU c LLC-nHkancynsiumen 8 VPN

Korna makets! ¢ LLC-uHKancyasanueit nocelIaroTcs ¢ UCHOJIb30BaHUEM MapIIpyTU3allMK I MOCTOB BHYyTpH VPN, ncnonssyromeir ATM
noBepx AALS, 3aromoBox wuHKancymsmuun VPN  gomkeH mpenmecTBOBaTh 3arojioBKYy COOTBeTCTByomero ¢opmata PDU s
MapIIpyTH3alKuH WX MOCTOB (cM. maparpad 5.1 u 5.2).

8.3 MynbTtunnekcupoBanue VC ana PDU BHyTpu VPN

I[Tpu nepenade PDU, ucnonp3yronmx MapuipyTu3anuio win Moctel, BHyTpu VPN ¢ mynsrumnekcupoanueM VC naentudukarop VPN mo-
sKeT OBITh YKa3aH a priori ¢ MCIOJIb30BAHMEM CHTHANIM3AINHU YIPaBIeHHS coeanHeHHIMH ATM uinm aAMUHHCTPAaTUBHOTO NPHCBAWBAHUS
st uaTepdeiica ATM; MoxHO ykasbiBaTh uaeHTH(ukatop VPN 1 ¢ HCIonb30BaHHEM 3aroioBKa HHKAICYIISIHN.

Ecnu VPN ykasbiBaeTcs ¢ HCIONBb30BAaHUEM CUTHANM3auu ynpasineHus coenuneHusmMu ATM, Bce PDU, nepenaBaemsie ¢ nomorpio ATM
VC, ceassiBatotcs ¢ ogaoir VPN. B atom ciyuae ¢opmat undopmanmonssix mosieit st PDU ¢ ucnonab30BaHUEM MapIIpyTH3AINH HIH
MOCTOB JAOJIKEH OIPeeAThcs B COOTBETCTBHH ¢ maparpadamu 6.1 u 6.2. Ecniu PDU npunuMaetcs ¢ 3aronoBkoM uHKancyssanun VPN npu
nnertudukanun VPN ¢ momormmsio curnanmsamyy ATM, IpreMHHUK MOKeT 0TOpachIBaTh TAKUE MAKETHI W/ BRIOIHATH 110 OTHOILEHUIO
C HUM HHBIC ﬂeﬁCTBHﬂ (B 3aBUCUMOCTHU OT peanmauuu). OHI/ICaHHe MCIIOJIb30BaHH MCXaHU3MOB CUTHAJIM3allUM KOHTPOJIA COC}]HHCHHFI
ATM nns nepenauu uaeHTUGUKaTopoB VPN BEIXOIUT 3a Mpeemsl JAHHOTO JJIOKYMEHTA.

Eciu unentudukaropsr VPN agMuaucTpaTHBHO BhIEsIoTcs it uHTepdeiica ATM, Bce PDU, nepenaBaemele uepes moodsie ATM VC Ha
oIHOM HHTepdelice, oKa3bIBaloTCs cBsi3aHHBIME ¢ onHOH VPN. B atoMm cirydae dopmar nndopmanmonnsix noneid PDU ¢ ucnonszoBanneM
MapLIpyTH3aIl[M{ WX MOCTOB JIOJIZKEH COOTBETCTBOBATh ONMCAHMSM, IIPUBEACHHBIM B naparpadax 6.1 u 6.2. Eciu npuaumaemsiii PDU co-
JEepKUT 3arojoBOK HHKancymsnud VPN mpn agMUHHCTpaTMBHOM paclpelelieHnu uaeHTngukatopoB VPN, mpuHHUMaromas CTOpoHa
MO’KeT OTOPOCUTB TaKHe NMaKeThl /WX BBHITOIHNTH 110 OTHOIICHUIO K HUM WHEIE AeHCTBHS (B 3aBHCHMOCTH OT peanu3anuu). PaccMorpenne
MexaHU3MOB (Takux kak MIB) pacnpenencaust maeHtudukatopoB VPN Ha mHTepdeiicax ATM BBIXOOUT 3a Mpenesbl HACTOSMIECTO
JIOKyMEHTa.

Ecnu nneatuduxarop VPN ykas3piBaeTcsi ¢ HCHOIB30BAHMEM 3arojIOBKa MHKATICYIIALUH, 3ar0JIOBOK HMHKANCysiuun VPN noJikeH mpenire-
crBoBath PDU miist MapIpyTH3aIiy WIK MOCTOB C COOTBETCTBYIOIMM (opmaToM (cM. maparpadsr 6.1 u 6.2).

9. Bonpocbi 6e3onacHocmu

JlaHHBIHA TOKYMEHT OIpeaesseT MeXaHH3Mbl MHOIOIPOTOKOJIBHON HHKANCYISIHN B ceTsX ATM. B 1r00bIX HHKAICYIMpyeMBIX IIPOTOKOJIAX
CYIIECTBYIOT OJJIEMEHTHl JOBEpHs - IIPUEMHUK JOJDKEH BEpHUTh, 4YTO IMeEpeialolasl CTOpPOHA KOPPEKTHO —HJICHTH(GHLIUPYET
MHKaICyJIMPOBAaHHBIN MPOTOKOJ. He cymecTByeT MexaHH3MOB HMPOBEPKH KOPPEKTHOCTH HCIIOIb30BAHUS OTIPABHUTEIEM HACHTU(PHUKAILINU
HPOTOKOJIOB. ABTOPBI HAJECIOTCS, YTO ONHUCAHHbIE B JOKYMEHTE MEXaHM3Mbl MHKAICYJIALHHM HE COJEp)KAaT KAaKUX-JINOO HMHBIX Ja3eek,
KOTOpBIE MOTYT OBITH HMCIIOJB30BAaHBI Ul atak. OfHAKO, apXUTEKTYpHl M IMPOTOKOJIEI, pabOTAIOMHe BHINIE YPOBHS HHKAICYJISIINH, CaMU
MOT'YT OKa3aTbCsl CyOBEKTaMH pa3lMYHBIX aTak. B 4acTHOCTH, paccMOTpeHHast B maparpade 7 apXUTEKTypa OpraHU3alldd MOCTOB HMeEeT
TaKWe ke YSI3BUMBIC MecTa, KaK ¥ APYTHe apXUTEKTYPhl OpPraHU3allui MOCTOB.

Ha Ge3omacHOCTh CHCTEMBI MOTYT OKa3bIBaTh BIMSHHE U CBOWCTBA Hipkenexamux ypoBHed ATM. ATM Forum my6nukyer mMatepuansl 0
0e30IacHOCTH, B KOTOPHIX MOKHO HaWTH WH(OpPMAIHIO, CBA3aHHYIO ¢ HHKancymsmuei ([12], [13]).

BnazodapHocmu

Ot0T nokyMeHT 3amensieT nokyMeHT RFC 1483, paspaborannsiit rpynmnoii IP over ATM u moarorosnenusiii Juha Heinanen (B To Bpems
Telecom Finland, ceiigac - Telia). JlaHHBIi TOKYMEHT OBLT co3naH B paboueii rpymme IP-over-NBMA (ION) u Dan Grossman (Motorola) -
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lNpunoxeHue A. MHo2onpomokosibHasi UHKancynsyus nosepx FR-SSCS

Pexomennamum ITU-T 1.365.1 ompenensior cBs3aHHBIN ¢ KOMMYyTanueld KaapoB noxypoBeHb koHBepreHImu FR- SSCS (Frame Relaying
Specific Convergence Sublayer) s ucrnonbp3oBaHus moBepx odiel yactu noxyposus koHBepreHuun CPCS (Common Part Convergence
Sublayer) AAL tuma 5 mas mexcereBoro B3anmMozelctsust Frame Relay/ATM. Cepsuc, npenocrasisiemerii FR-SSCS, coorserctByer Core-
cepBHCy Ut kommyTaruu kanpos (Frame Relaying), onucannoit B 1.233.

IMakerst FR-SSCS-PDU conepskar none agapeca Q.922, 3a xotopeM cienyer uHpopmanuonuoe moge Q.922. dmarn Q.922 u FCS He nc-
TIOJTB3YIOTCS, MOCKOJIBKY COOTBeTCTBYIomMe (GyHkimy obecrneunBarorcst AAL. Hmxke nokasan gopmar FR-SSCS-PDU, Bno)xeHHBIX B HOJIe
Payload makeros AALS5 CPCS-PDU.

FR-SSCS-PDU e none Payload nakemoe AALS5 CPCS-PDU

Ione appeca Q.922
3aronoBok FR-SSCS-PDU
(2 v 4 okTeTa)

Hudopmarnmonnoe none Q.922 Hudopmamms FR-SSCS-PDU

Tpeiinep AALS CPCS-PDU

PDU, ucnone3yromye MappyTU3anuio Wi MocTsl, nakancyimpyorces B FR-SSCS-PDU B coorerctBun ¢ RFC 2427. UndopmarmonHoe
nosie Q.922 nauunnaercs ¢ mois Q.922 Control, 3a KOTOPBIM CleayeT HeoOs3aTeNbHbIA OKTET 3aIlOIHEHHsI, UCIIONB3yEMbIi Ul BhIpaBHUBA-
HUsSl OCTaJIbHOM uacTd Kajpa IO IpueMieMoil s ormpaButens rpanune. IIpotoxon mepenaBaembix PDU ykasbiBaeTcs C IOMOIIBEO
npenmectBytomux PDU naentudukaropos mporokona ceresoro yposus ISO/IEC TR 9577 NLPID.

B wactHOM ciyuae IP PDU unentuduxatop NLPID = 0xCC n maker FR-SSCS-PDU nmeer cnexyrommii popmar:

®opmam FR-SSCS-PDU dns mapwpymu3supyemsbix IP PDU
[MTone agpeca Q.922

(2 nnu 4 okTeTa)
0x03 (Q.922 Control)
NLPID 0xCC

IP PD (mo 2'° - 5 okTeToB)

OtmeTuM, uto cornacHo RFC 2427, anpec Q.922 noskeH comepxath 2 Wid 4 OKTeTa, T.€. 3-OKTETHBIC aipeca UCIIOIb30BaTh He0MyCTHMO.

* Ha calite www.protocols.ru UMeeTcs TIEpeBOJI 3TOTO CTaHAApTa Ha PYCCKHUil s3bIK. [lpum. nepes.
* Ha calite www.protocols.ru HMeeTcst TIEpeBOJI 3TOTO JOKyMEHTa Ha PYCCKMi A3bIK. [lpum. nepes.
° Ha caifte www.protocols.ru uMeeTcst epeBo] 9TOro JIOKYMEHTa Ha PYCCKHH A3bIK. [Ipum. nepes.
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Jst gactHOrO ciydast CLNP PDU npentudukatop NLPID = 0x81 u ¢popmar FR-SSCS-PDU npusenen Huke:

®dopmam FR-SSCS-PDU dns mapwpymu3supyembix CLNP PDU

Ione agpeca Q.922
(2 v 4 okTeTa)
0x03 (Q.922 Control)
NLPID 0x81

OcranpHast yacts CLNP PD

OtmeTnM, uto it npotokonoB [SO mone NLPID dopmupyer nepssiit okrer PDU 1 He 10J1KHO IOBTOPATHCSL.

OmnucaHHas BBINE KHKANCYISAINS TPHUMEHHMA TOJNBKO K TeM M3 MapHIPYTH3HPYEMBIX IPOTOKOIOB, KOTOPBIE WMEIOT YHUKAJIbHBII
uneatupuxatop NLPID. Jlns ocTanbHBIX MapIIpyTH3HPYEMBIX IIPOTOKOJIOB (M AT IPOTOKOJIOB, HCIOJIB3YIOLIMX MOCTBI) Tpedyercs
obecreunTh HHOW MEXaHU3M MPOCTOH MACHTH(UKAIIMH MPOTOKONA. [l pereHus SToi 3aJa4yil MOYXKHO HCIONb30BaTh 3HaueHHe NLPID =
0x80 s Toro, yToOB! yKa3aTh cneaytomuii nanee 3aroinoBox IEEE 802.1a SNAP.

JletanbHOoe omMcaHWe MHOTONPOTOKOIbHONM MHKancymsuuu nosepx FRCS npuseneno B RFC 2427.

lMpunoxeHue B. Cnucok nokanbHO pacnpedesnsiembix OUI 00-80-C2

C coxpanenuem FCS be3s coxpanenus FCS Cpena
0x00-01 0x00-07 802.3/Ethernet
0x00-02 0x00-08 802,4
0x00-03 0x00-09 802,5
0x00-04 0x00-0A FDDI
0x00-05 0x00-0B 802,6

0x00-0D ®parmMeHThl
0x00-0E BPDU

lpunoxeHue C. Yacmu4Hbiti cnucok NLPID

0x00 Null Network Layer wimum Inactive Set (He ucnonssyercs c ATM)
0x80 SNAP

0x81 ISO CLNP

0x82 ISO ESIS

0x83 ISO ISIS

0xCC Internet IP

lpunoxeHue D. [[pumeHeHUe MHO20MPOMOKO/IbLHOU UHKancynayuu

MynbTUIIPOTOKONIBbHAST WHKANCYJSIIUS HeoOXonuMa (Ho, B OOILIeM cilydae, HeIOCTaTOYHa) Ul MapLIpyTH3allid W OpPraHU3alid MOCTOB
gepe3 cetn ATM. C momenra my6mukamun RFC 1483 (nmpemmecrBennuk nanHoro gokymenta) IETF m ATM Forum moarotoBmim
HECKOJIPKO PA3JIMYHbIX CIENM(QHUKAMHA MO Ppa3IMYHBIM acleKTaM MapLIPyTH3allMd M OpraHW3allid MOCTOB. B 3TOM mpuioxeHHH
COEPKUTCS KPATKHil CIIICOK TaKHUX CHEIH(UKanuii.

1.

Point-to-point connection between routers and bridges - MHOronpoTrokosnpHast MHKancynanus nosepx ATM PVC ucnonssyercst s
OpraHM3alKd TPOCTHIX KAHAIOB ‘‘TOYKA-TOYKA MEXKAY MOCTAaMH W MapmpyTuzatopamu depe3 cetb ATM. [l storo creHapus
TpeOyeTcst BBIIOIHATE HEKOTOPOE KOJIMIECTBO HACTPOEK BpyduHylo (Hampumep, INARP).

Classical IP over ATM - RFC 2225 (nepBonauansHbiii BapuanT - RFC 1577) obecnieunBaet cpeny, rae cetb ATM BrIcTymaeT B Kaye-
ctBe sorudeckoit mojceru IP (LIS). Tlognepsxusatorcs ATM PVC ¢ npeo6pazosanuem anpecos Ha ocHoBe INARP. lnst ATM SVC nc-
nons3yercst ATMARP (nHoBast popma ARP), obecnieunBatomias B3aumoneiictsue uepes cetb ATM MexIy Xo0cToM (MM MapIIpyTH3aToO-
pom) u cepepom ATMARP. IIpu HCTONB30BaHHM PEIUIMKALMU CEpBepa IS IOBBIICHUS HANECKHOCTH M IPOU3BOAUTEIBHOCTU
npumensiercst  nporokon SCSP  (Server Synchronization Cache Protocol - mHpOTOKONX CHHXPOHHM3ALMH CEPBEPHBIX KAIIEH),
ompenenennbiii B RFC 2335. Classical IP over ATM no ymonmganuro ucnonb3yet nHkancynsnuio LLC/SNAP.

LAN Emulation - Crnetnduxanus smyasuun JIBC ATM Forum obecnieunBaer cpeay, rae Bo3moxHoctd ATM pacimpsiiorest 3a cyer
ucnonb3oBanus cepeepoB LAN Emulation, paboTarommx kak JokanbHbIe ceTH Ha ocHOBe MOcTOB (bridged LAN). Cranimu nomy4aror
KOH(UI'ypallMOHHBIe TTapameTpsl U peructpupytorcs Ha cepsepe LECS (LAN Emulation Configuration Server); MAC-aapeca npeo6pa-
3ytotes B agpeca ATM ¢ nomornbio ciyx0 cepepa smyisinun JIBC 1 cTaHIMKM MOTYT MepeaaBaTh NMaKeThl ¢ MIMPOKOBEIIATEIbHBIMH
(broadcast) u rpynnoBeiMu (multicast) anpecamu, a Taxke MakeThl JJIS KOHKPETHBIX aApecoB (unicast), He CBsi3aHHBIX siBHO ¢ VC,
crenuanbHoMy cepBepy IuupokoBemanus (Broadcast and Unicast Server). LANE wucnonssyer myspruruiekcupoBanne VC st
nHKancymsiuu kaapos Bridged Etherent/802.3 (6e3LAN FCS) mmm Bridged 802.5 (6e3 LAN FCS) mis Data Direct, LE Multicast Send
u Multicast Forward VCCS. Opnnaxo, n3HauanbHOe 1one 3amonHeHus PAD, onmcaHHOe B JaHHOM JIOKYMEHTE, HCHOJIb3yeTcs Kak
3aronoBok LE U He OIKHO COCTOSATH U3 OJHUX HYJCH.

Next Hop Resolution Protocol (NHRP) -- B Hexotopsix ciydasx orpanudenus Classical IP over ATM (momaep:kka €AMHCTBEHHOTO
LIS) Benyt x cHmwxenuro npousBoautensHOCTH. IIpoTokonr NHRP, ommcannsii 8 RFC 2332, pacmmpsier Bosmoxnoctu Classical 1P
over ATM, no3BoJsist paboTath ¢ HecKonbkuMu LIS.

Multiprotocol over ATM (MPOA) -- Cniemtuduranuss ATM Forum MPOA o6wsenunsier BozmoxxHocT LANE u NHRP mist obecriede-
HUs 0230BOI1 Cpe/Ibl C MOICPIKKON MapIIpyTHU3AIMUA U MOCTOB.
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6. IP Multicast -- RFC 2022 pacmmpsier Bo3moxkHOcTH Classical IP 3a cuer momnepxku [P multicast (rpymmoBas anmpecanus). Cepsep
npeoOpa3oBaHus IPyNIoOBIX agpecoB MARS MoxkeT ncronb3oBaThesi COBMECTHO ¢ multicast-cepBepoM IUIsl PaCCBUIKU 1O TPYNIOBBIM
anpecam IP gepes cetb ATM ¢ ncronb30BaHIEM BUPTYaIbHBIX COSIUHEHHH point-to-multipoint u/mmm point to point.

7. PPP over ATM -- RFC 2364 paciupsieT BO3MOKHOCTH MHOI'OIIPOTOKOJIBHOM MHKANCyIsuu nosepx ATM aiis ucnonb30BaHus IPOTO-
xoma PPP. B atom pacmmpennu mcnons3yercst kak MynsTuiniekcuposanne VC, tak n uHKancymsus LLC/SNAP. Orto pacmmpenue
00BIYHO HCHONB3yeTes B ceTsaXx ATM ¢ coeIMHEHUSIMH “TOYKa-TOYKa™ JUIsl TIOAJEPKKH MpoTokona PPP.

lNpunoxeHue E. Omnu4usi om RFC 1483

Orot nokymeHt 3amensieT RFC 1483. JlokyMeHT W30aBJICH OT aHAXPOHU3MOB, YCTPAHSACT HEOIHO3HAYHOCTH, OOHAPYKCHHBIC B paHHUX pea-
JU3alMIX U pacliupseT BO3MOXKHOCTH IpoTokosa ¢ yueroM cranaapTtoB IETF. beulo cnenano takske MHOXKECTBO PEJAKTOPCKUX NPABOK C
yuerom cornamenuit RFC 2119 [10]. Huwxke nepeuncieHsl OCHOBHbIE U3MEHEHHsI, BHECEHHbIE B JOKYMEHT. HU 0/IHO U3 3TUX U3MEHEHUH He
JIOJKHO TIPOTHBOpeunTh peanuzanusm RFC 1483:

* wucnonb3oBanue wHKancyauuud NLPID omucano ¢ yuerom cornmamennid RFC 2119
* nobasnena cceutka Ha RFC 2364 (PPP over ATM)

» BmoueHsl cceulkd Ha RFC 1755 u RFC 2331, onuceiBaromnyie coriacoBaHWe MHKAICYJSIUHA B3aMEH JaBHO YCTapeBIIMX Pa0OUHX
nokymentoB CCITT (ue ITU-T)

* wucnonb3oBanue AALS onmcano Ha ocHoBe ITU-T 1.363.5 (3ta omuist AALS Obiia co3nana mocie myonukanuu RFC 1483).
*  BHeceHa scHocTh B popmatupoBanue MapimpytisupyeMeix NLPID PDU (routed ISO PDU B RFC 1483)

* BHECEHa SICHOCTb B HcroJib3oBaHue 3anonHenus ainsg PID u MAC-anpecos nomydareneit s PDU ¢ ucnosns3oBaHueM MOCTOB, a
TaKoke mopsok 6muros st MAC-anpecos.

* BHeceHa SICHOCTB B HCIOJBb30BaHME 3aroaHeHus 11 kagpoB Ethernet/802.3
* nobaBieHa MHKANCysuus s VPN
*  100aBJIEHO PacCMOTpPEHHUE BOMPOCOB OE30MacCHOCTH

* B HOBOM IpuwiIokeHHH D npuBeneHo pe3roMe UCIOIb30BaHUs MHOTONIPOTOKOJIBHON MHKancymsnuu nmosepx ATM
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