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on relates to ths looping of MPLS paths at
aval for comnsctionlessly routs

wasenl invention relates, in pavtiew

method in data networks by means of multiprotocol label switching
4

thie transmission of

'..)

t
connectionless network on & path constructed beforshand by means
.t.

(o3
h
Z
]
3
"‘I

ce known as MPLS contrel packets., This switahing methogd

is primarily used in large transport neiworks, such as, fox

i

example, theg internet, in which speech and data services bassd on

internet protocsls {(IP) oan be transmitted.

During data transmission in & connectionless network, duta can be

gent in the form of dat from a terminal to a destination

ot
i’
3
R
15
i
D
4
i

or oa recelver, the pebwork or switching nodes (generally “core
routers” or edge routers) located on the transmission path
receiving, together with the dats packet, information as to how
the data are to be forwsrded. If, on ths other hand, before data
are seni Dy & verminal, a path through the netwark to the recaiver

Tirstiy has to bs setl wp or sigrall tiaa 18 what 1z known as a

eonnection~oriented data transwmission. In this case, the nstwork
nodes {generally “switches®) ars provided beforshand by measuy ing

. o

packsts with the necessary connsction information in ordey ke then

o)

Y

correctly forward the sent data.

The transitlon betwesn two networks or sub-networks, such s, for
sxample, the transition between g oors network and a connaotion

¥

wtwork, o generally called an sdge in networka. While what are
rnown as inner routers (IR routers) or core routers ars ussd as

switching nodes in the core nptwork, what ave Known as adge

routers, which take on the switching function betwsen the core
netwerk and the connection rsgion and are therefors the broadband

£

acoees of & nebtwoenk connsoLion
t..

& $%y o & SYRTEL e P Wy
on what iy known as the lagt nile,

are usesd st net transitiony, IR an auntonomous aystem of & network

integration, at least one edge router is set up, for example, as
what is known a5 an extericy gateway, which connscts the

antonomous system to another sutonomous system. Suohk adgs rouwters
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are connected Lo the switching nodes {(core routers) in the core
astwork and transfer the dats packets betwsen the govs network and

the conne@ction network.

In MPLE routing, what are known as tunnels or MPLS paths are
raglised in the network to transmit data packets. For this
purpose, thes destination of a packet is determinsd with the aild of
ity vecaived destination addreszs information in arder o send the
packet on the corresponding MPLS path. This may be an IP-address,

MPLS informati

n, Etharnet information or othey destination

joon

nformation. Ant MPLE (network)

r switching node
determings, with the aid of this address information, an address
stack or labsl stack for the relsvant data vackat, which it adds
te the datsa packet. The MPLS path, which the packet takes via the

‘ :

edge router{s) on the path to the destination, is thus detarmined

On the path to the destination, the noper label of thes address
stack or label stack iz sxchanged at each router of the wvalid
transport level. Av the destlnation edge router or at the router
or switching node locsted hefors this, the uppsr label or ths
upper address of the label stack ar the address stack is than
removed. The destination edgs router forwards the data packst as
an 1P packet or evaluates a “virtual counschion label” and thsn
the procgss, bthe destination sdge

routsr removes ths flrtual connection label™ and sends the packen

is idenmtifisd by ths “virtual

label”, Alterna

edge route

che “virhual

comnection labsel” and suppls

3)

amants & furthay

transport label on the data packey.

In avder to send back an IP measurin
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loop it, an IP-echo reguest/reply function has to be used, also

nown as a Tping”™ {(standards: RFC 792 for IPvd and BFO 2483 for

y

6. A comparable funotion was also standardised for MPLS, for

'D

axanmple an MPLS- or (P-sgcho reguesitly

{MPLS ping,

standard RFC 4379} . Measursments can be carried out at each ady

router with measuring apparatuses of thelr cwn bebween two

B
&
5}
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measuring points, or measuring loops places hetween
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physical perts ©f an edgs router of ag a uontinuity check as in
IEEE 802.1 ag or Y. 1731 being a further aolution possibility.
Known solutions, for sranple acesrding to the standard BFC 5088,
logp data packets back at the level of & virtual connectios.
Howewver, the known standards without exception reguire special
configurations oy zoftwars at the twe ands of & measuring
conngotion and therefore specoial confilgurations or softwars at at
least two sdge routers. In some of the previnusly known solubions,
the forwarding levsl Is left and the measuring packet 18 processed
by the softwars of the edgs router, which may, however, falsify

the mesasurensnt. Oths

et

golutions assume a connection-oriented path
ougdancs, in which an MPLS path has to be pregent in the two

pd

dirscrinns at each MPLS router.

Thus US 2006/198321 Al describes a process, to identify
originating nogdes oy router on & transmission path within MPLS
networks, by determining at first the identity of the ariginating
node as well as of the consegublivs transpurting nodes along &
ping~packelt passed transmission path. The identity of the ASBR

nodes then is stored in a stack or an othar obijesct, so that ths

[%

pinged destination node <¢an usg & redivection path. Upon rsaching
the destination node, the destination node uses the identity of
the first node on ths stack to redirect the acknowledgsment, or

Ding response on the same path.

Further, U3 7 240 €95 Bl disclosses a ping-mode for testing end-to~
end coennections of a L3P, which sends an MELS echo request packet
for testing the connectivity status with the initisl L3R of the
LEP., In the Dracsroute mode 1t Is determined over how many
switching nodes a packet la routed vo reach the indtial L3R,
whereln every switching node az wall as the forwarding duration is

N2

identified and displayed.

e

The object of the present luventlion consists in eliminating the
aforemeuntioned drawbacks. This oblect is achisvad by the pressat
invention with the featuves defined in the indep&ndﬁﬁt olainms
Rdvantageous developmants of the present inventlion are in each

casa glven in the sub<claing.
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THe present Invsation utilis ving, but neot previcusly

utilised, functions of an MPFLS label exchange matrix in MPLS sdge

e

oubtars. Particulay aspatts of the present invention:

5 # So-called wmeasuring packets, which are provided with MPLS
318, are sent to an edgs router.

¢ Aocording to a prefarred realisation of the present invention,

the sdge rovter loops the data packets on an MPLS path to the

destination, in that the sdge roubsr exchanges the upper label

10 or the upper address of the label stack or the address stack of
the data packet, instead of supplementing it asz grevio&sly in

the pricy art. Depsnding on the mods of
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core nebtwoerk, the edge routsr can firstly remove the upper label
and only vhen exchanges the uppsy address of the label stack or
15 address stack from the data packet.
¢ According to the présent invention, the label stack of a
measuring packet is furthermore not determined by a routing

protocel, but by an external measuring packet control system.

20 The combination of these mechanisms according to the invention

<

makes It possible to loop MPLY pachets via a series MPLS adge

Y

routers predeterminesd by the control system for measuring packets

to a destination edge rouber. Advantagecusly, apart from standazd

forwarding, no particular functionality is necsssary for th

3

po

Z5 purposs in MPLS sdge routsers, such ag, for example, MPLS~ or I8~
echo reguestiraply functions,
The te=rm sdge router and MPLE sdge router will be used below with
an ldentical meaning. With the pressnt invention, an 1y desived

3¢ numbar of sdge ronters can be included in the transmissicn path of
a measuring packet, of what is known as a wmeasuring loop.
Furthemmore, no or only slight configurations to existing sdge
routers arve required fer this purpese. In addition, the Fforwarding

el

level doss not have to be laeft during & wmeasurement acoarding te

AR

7

the present invention. Furthemmore, exi ting softwars for edge

rowters can e used Lo apply the invention.

According toe a preferred smbodiwent of the przsent inventicn, the



oy
(64}

18

R
ey

o3

I3
L5

fad
i3

£78

uppsrrost label or the uppsrmost address of the label stack ox

address stack of an MPLE data packet iz removed at the pernuitimate

'+

ching nods or ab the destination sdge router. Rithsy an

.
IFvé packet 1s exposed therebelow or a “vivtual connection label”

b Y

or VC-label {in RPC 4046, VO label). An IPvd packet is routed in
the edge youter. & VO~label is removed by the sdge router and the
acket is sent to the physical or legical interface, which
entifies the Vi~label. In what iz known as & “multi-segmant

pseudo wire”, the VO=label can alse be exchanged and be

L
supplemented by & further transport label. Additional labels are
also possible, such as, foy example, ithe entropy labsl, which can

appesr in & label stack, byt which is not sis

prasant inventlion.

wWith

ot
ok

he prassnt dnventilon, & wmsasuring packet <an be construdsted
with ths aid of a measuring packet control system in such a way

that the packet recsived at a destinstion sedys router is forwardsd
to anothsr destination edge router, it bsing possible for the
latter Lo also be the original or sendsr edge router or any other
adge rogter., The measuring packet sontrol ayvsted can determing how
many and which labely are stacked in one of the messuring packets.
In this oase, the label stacks determined by the measuring packet

control system may also corvespoand Yo the label stacks of the
s

w‘
3
6]
s
o

known reuting and MPLES VPN or pssudn wige pro However,
label stacks such as camnot be produced by already known routing
and MPLS VRN or pseude wire protoccols, are also possible., In a

23

cage such as thisg, any desirved order that can be configursd in a
centrolled wanner of edye routers can be run through, wirhout
special reuting protovols or functions going bevond LDP or RSVE TE
having to e active.

pressat invention will be dascribed in mors detall below with
the aid of preferved snbodiments with peferencs to the

aecoompanyving drawings, in which:

4753

Fig. 1 shows a schematic representation of an MPLS data packst
transport in a connectionlessly routsd MPLS data network according

to the priocr arg;
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1 0f the read-in process

according to an

emboadinent of the present inventio

=3
<
R
e

reparing an MELS data

packst transport in & comnsctionlesszly routed ¥MPLS data network:

s

Pig. 3 shows a schematic representation of an MPLS data packet

Lrangport in & comnectionlessly routed MPLS data netwerk ascording

to an embodimsnt of the present invention: and

Fig. 4 shows & schematic

g
b
"{5

rezantation of a loopesd NPLE data

pas

transport in & connectionlessly routed MPL3 dats network

ant invention.

(u

agcording to an subodiment of the pre:

Fig. i is a schesmatic repressntation of a conventional MPLI

the example of MPLS packet transpert in =

=,

rowied MPLS dats petwork according to the priow

3

&, the network comprises a sander aystem A, wiich

.

ket 1 vo a recelver system . On the way from the

o ths veoelving svstem T, the data packet i
A3

X

sdge router W, the twoe inner MPL3 routers IRI and

IR and the MPLS sdoe rouber X.

* 3

in the exsampls shown in Filg. 1 for the prior art, a des

st

inat

('1
t.)

ton
system having the address 2 18 o be reached by the sending system

soxeible for Z to b the destination addrsas

o

=

-

) I
o
sl
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&
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information, an MPLS label an IPvd- or Ethernet addreas

The sending systen A sends & data packst 1 Lo be transadited to

the MPL3 edgs router W, which is directly comnscted to ths sending

tam A. Ths data

‘O

packet 1 cowprises an address stack ar a label

tack, which vontains at least a transport address or a service
label 3, The MPLE edge router W adds & transport labal Mx and a
virtual coennection label I tu the label stack of the data packet 1

38

and forwards the data paechet 1 to an inner MPLE router of the MPLS

The lrney MPLS router before the edge router ¥ removes hhe
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transport lakel Nz from the label stack and sand
1 with the wvirtual vconuection label I to the MPLS sdge router X,

which 1s connected to the receiving destination systean 4. The MRLE

dge roubsr X rewmoves the virtual conpnection label 7 from the

113

-

label stack and transmits the data packet 1 onte the interface of
the destination system Z. Using ths prior art, gensrally only
packets from the connection network of an odge router can be sen
te the connection netwnrk of another edge router, The protocsls

VOOV, RSYP-TE and mmi:iwsegment pseudo wire, which, howsver, all

in turn require additional protocols and functions, are
gxeosptions. The Iinvention shown here requires only MPLS paths,

N

which are set up with the protocol LDP aoeording to

ot
oy
&
73
5
bode
o
H
X
121
et

An alw of the iuvention consists in the measuring packet (packet
1} running through the switching nodes or edge routers W, X angd ¥
in thiz order from the sending system A before the destination
address % is reached. The switching informaticn required for this,

ag shown in Tilg. 2. is in sach cass oy

=

iy stored leocally on the

edge routers W, X and Y.

The ssnding system A is divectly linked to the sdge router W, but

hag no so-~called “routing” relaticnship with the MPLS edgs router

X In the example shown, the sending system A is, howsver, Lo send
MPLE packets provided with labels to the MPLS sdge routar X, which

b
the edge routey Y treats liks MPLS packets and which the &dge

Y

routter W recelves of othiy MPLS interfaces.

In order to pun through the path edgs routers W, X and ¥ as
duesived, the MPLS messuring packet control system now has to
detsraine the following informstion for the composition of the
label stack of ths MPLE measuring packet {packet 1) in order to
assemble therefrom a label stack for a measuring packet previscusly
not existing according to the prior art. This van take place in
the following mannsr:

1.The stination address information of the destination system 2
in the form of an IPvd addresz opr & label, with which & recaived

packel is correctly guildsd by the sdye router ¥ o the
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sysban 2.

T which the

Blrerna
dasti
srmined,

arviving label

My of ths

the

by the edge router X with

path te the edys router U.

3. The avriving label Mz, which

with the Ilabel Ny and iz zent

routsr X.

This manner of proceeding takes

3, in that the MPLS packet cont

;a’«

the label sw
and Y.

shown g Fig. 2,

adgs routars W, X Thave

the

ording o

£

]
s
foin
(2]
%
o33
b
¢

~

inteyfases of

packets in acoordance with the

explained below.

Conpection~oriented protocols s

mat bobth the forward and also

two switohing nodes ave always

routar.
Known as

ling path or a loop

present invention, however, nor

connectionlessly routed MPLS ne

router W, which ooulid not

known protocols and mechanisms,

adge rugbter X.

Using the MPLS data tranamissin

pricy art angd the hitherto konow

approaches, merely a looping ba

*

be transferred would have been

using additional protocsls or £

rontery, W sould onliy he ac

additional protecdls. Such mult

X

W oshown in Fig. 1 according

o

sdvaly, the

natvilon systeéem i3 connegted, can

neasuring packet, which is replaced

label Ny and is sent on the MPLS

by the sdge router @

path to the sdge

plave in the example shown in Pig.

rol syatem reads out beforshand, as

ching information pragssnd in the

various possibilitiesy fovr this

BELWOrk managemens

™ Ao & Lot
The process of sending

3

invention is shown in Fig. 3 and

MPLS TB
path

an sdge routey oy

or Brhernst assume

the peturn for packets bhetwes

present at

Line paths oy Wwiat are

up Detween two switching nodss. The

eovar allows a loopdng in

tworks, in which a path back to

b utilised with the previcusly

ig present ov can be set up &t an

Lo the
B protoosls and gonlution

ek of the MPLR neasuring

~

conceivabie

unotions of

hieved with an increased

g

ipie protecels and additional
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functions or modified software of the edge routers and the curl ay

connected therewith are avolided by ths pressnt invention.

In the invention described here, NPLY measuring packets ars
transported via & wmeasuring loop consisting of a chain of two or

mors sdge routers, the measuring packets being

[
15y

ble to contain any

desired payleoad such as, for sxample, a ssguence number, a time

:rr-,

stamp or other deslired data. The address or label information, for

/\

% established &8 the chain of the sdge

e

which the “measuring loop”

routers to be run through, iz cbtained by the nessuring packets
from a measuring packet control system introduced with the present

invention. In oxdsr to be able to sat up these labal stacks of the
measuring packets, ths MPLS packet control system has to know the

lahel gwitching tables (alse known a3 label cross connech tables

5,

and the vables with the same forwarding ¢lasgses (FEC table) of the

The present invention ubilises the standard lakel connection

tabhlas of all thes conne Qr routers involved accerding

routers aot  having o b

to  the pricr art,

o]

Ly the handling according to the invention.

invention utilises the contribution or

the label

on tables, which tharefore

£
Yepresent the basis of the wmode of functioning of the invention.

The label connection tabkles for the edge routers shown in Fids. 1
and 3 are in each case glven below. In this case, ths first table

gnates the labels with address data of the

it
to
9
o
=
¢
i
1]
m
2
&
(9]
Fad
LQ

sy address stack of a data packet arriving at the

x

onnesting node or roubey. The second column contains tha

action of the relevant connecting node or router and the third
umn designates the label sent instead of the arriving label by
the relevant connacting anode or router. The destination address er
sending ilnterface, o which the dats packet sent by the reslevant
cormecting node or router is then sent, is given in each casze in

the last column:

Label connectlon table on the edys router Wi



Arviving labsel

Nx

Mx

T IR1

o

3 Discars label - T avatenm 8
Lahel conaectics tabie on the innmer routey

Avriving label

2 P
Action

Senad label

A g
I.'.K.\.:.-Alg

)
&

intarface

N Exchangs labwl Ox To IR2
Tiw Riscard label - To W

takls on the innery router

Arviving labsl Action Sand label Sending
interfacs
7 =

X

- Dw

- Bw

Label conneation

tabls on the sdge

<

roukey X

£

Arriving label

 Action

Sand label

-~

 Discard label

Cw

‘§xck ﬁQv

.ahel

the zdge rouwiers

feryad from the

A
RERL

dizcard, sxchange or supplement

Y oy by ¥ e iy -~ P
Labed stack or a

mannsr, the gonn

¥ N oy
soting node

ddress stack of

P

label

AL

.
counNSstion

uwd the ianey routers ars in

Wito

arviving data packst. In

Sr rotter can wmodify

shown abows,

pmsition Lo either

data from the

2Re QY mora
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labels of the label stack of an arriving data packet such thai the
label stack of the data packst forwarded by ths connecting node oy
routay comprisss at lsagt ons nodified or new label, which
contains the address information of the adiacent sending
interface.

Accurding to an aspect of the pressnt invention, the labsl Mx at
the edges router W and ths label Cw &bt the adge rourer X, for
sxample, are used as in ianer routers, for which already sxisting
fanctions of the sdge routers can bs used. Rcgording to the
present invention, after the discavding of a labsl {for sxample
Oxy, for example, only one label exchange way take place ag the
next one, pecause then the uppsy label iz Cw. This may take plas
with the standard functicns of the edge routers

With the prior art, in contrast to this, a further discarding or

&

¢
$03

supplemantaticn of labels in the label stack is always provided.

k3

. & shows the read-in process according to the inventinn of the

MPLS measuring packset control systenm, which is producsd from the
determinations described above of the MPLY measuring packet
control system of address Informstion from an MPLY measuring
packat. The read-in progcess L& used with the ald of an MPLY
meAsuring packst Lo prepars MPLS data packet transport in a
connectionlessly routed MPLS data network according fto an

smbodiment of the pressont inventicn, whieh will be described wibth
Ie

S

the aid of the schematic representation of Pig.

After the read-in process shown in Flyg. &, sccording to an

emoudiment of the present inveation, a measuring packet to bs sent

is firstly addressed by an MPLS wmeasuring packet control systen

443

according to the invention. For this purposs, the MPLE mea

?
b
P
o

%

packet contrel systew in the address or label stack of & measurine
packet (packet 1}, as the outerwmost label or cutermost address,

generates the transport label Mz, followed by a transport label My
and furtharmore followed by the IPv4 address or the label 2, which

wmay be an IP addresss. If & is & label, further address information

can alzo be added tn the label stack of the measuring packet 1.
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The label stack thus being produced is shown in Fig. 3.

The sending system A, as shown in Pig. 3; now sends the
cogrespondingly addressed paak@t 1 to the edgs routsr W. The edge
router W adde the address information of the following edge router
X to the label stack of the measuring pachksi L, in that it

exchanges the recelved transport label Mx for the transport label

Ny . Thew the edge roulsr W forwards the packst 1 to a first inner

‘.

MPLS router, which lie

b3

o the transnissicn path of the MPLS

i

packet 1 before the sdge rouber X.

There 1s now the possibility of the first inneyr MPLE router befors
the edge router X removing the upper MPLS label or the uppsy MPLS
address from the address or label stack of the measuring packet 1.
Alternatively, the edgs router X may iteelf rsmove the upper MPLS

label from the lakel stack of the data pask

inventicon may be applied to both altermatives, namely that the
innsr MPLE router removes ths upper MPLS label befors the edge
router X oy the edge router X itself removes the uppsr MPLS labsl.

~

In this cass,; the value of the relevant label for ths appliicatiog

t
and implementation of the invention is without particular
significance as, regardless of the valus of the rslevant label,
the measuring packet 1 appears in the switching matrix of the adge
rooter X in both cases with the upper Uransport label My, which is

replaced with the transport labsl Ny by ths sdge router X.

e

Further explanations of the Invention are bassd ofi the manney o
proveeding, in that the inner MPLS router removes the upper MPL3
label from the measuring packat 1 before the edge router ¥, which
will be callsd the “removing of the label at the penultimate
portion” below and is taken as the basgis for the following

statements the present invention.

In the further courss of the transmissicn path shown in Filg. 3 and

=

ig. 3 frxom the sdge router ¥ to the adge router X to the edge
vouter ., the first inner MPLY router sends the measuring packet 1

to the sdge router ¥ with the MPLE gross connect table X, which
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Fig. 4 schematically shows the segquen
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pachal transport according to the pre
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rough the
nztwork back teo the systsm 8. In this case, the data packet 1 is
forwarded by a first MPLS edge router W to a first inner MPLS
routsyr IRL onward to a second inner MPLE router IE2 up te & second
edge router X and louped back again to the sys

t
reversed path. The transport path of the data packet therefore

in @ loop 8 ~ W« X = W = 8.

The individual stations on the path of the looped MPLE data packet
transport are charvacterised in Fig. 4 in accordancs with the
ovder, by encircled numbers fyom 1 to 8. At the first station 1, a
label stack is flrstly produced for the data packst and somprisss
destination sddress informaticn {label 3} in the form of an MPLY

label, an IPvé~address ov Ethernst address and a transport labsl

T

ix and a transport label Cw,

At the second statlon &, the MPLS edge router W modifies the label

toexchangas the transport

pe

stack of the data packet 1, in that

I for a new or modiflsd transpert label NX and forwards the

prs

7

data packet 1 to the first inner MPLS router IKL. In this CASR,

the label N and the indez x in each cass reprasent & Dumsrical

value ddentifying the destination adgs rowtsr X
At the third station 3, the first inner MPLY router IRI modifias
the label stdck of the data packet, in that it exchanges the

Lransport label Ny Ior a new or modified transport label Ox and

forwards the data pagcket to the sscond inner MPLS router IRZ at

the penultimate peortion of the MPLS transwmission path.

The fourth station 4 characterises the penultimate portion of the
MPLS transmission path, at which the ssoond inper MPLS router IRZ
modifies the label stack of the dats packet, in that it removes

the transp

st label Ox and thus exposss the transport label Cw

DO
located thevebelow. The second inner MPLY router IR? then forwards

b

the data packet to the sscond MPLS edge router X.

At the fifth staticn 5 of the MPLS transmission path, tha second

MPLE edge reuter X modifies the label stack of the data packst, in
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that 1t exchanges the transport label Cw for a new or

transport label Dw and sends

inner MPLE router IRZ. The
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HeW LEAUSDOrE label Dw.
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already enisting technioal features in a novel and advantagsous

Banhay.

Howsyvsyr, using ths hitherteo known protosols ard solution
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approaches, it was nol pos e to rsaliaze a loop or & reoursive

ling path ackets to be transferred, in

which, as showsn in Fig. 3, an MPLS m&asuring packet is figstly

)
gr W oto the edge roubter X and

guided or

:

opad from the adges rou
e edgs router W, the edgs router ¥ remaining i

O
then back to the

i ocompletely in the MPLY forwardinsgy level.

M
£
P
5
P

terms of nr

The present inventicon therefors allows the formgtion of recursive
x»

line paths or loops of MPLE messuring packets purely on the MPLE
forwarding level, goinyg beyond the pricoy art. Using the prior art,
only the fuaction VOOV of an MPLS adge routsr can loop a measuring
packet on the VO level back Lo an edge router. For this purponss,
however, in addition to the paths of the forwarding level, &

peewle wire to be additionslly construched is reguired for mach
ieoop to be utilissed. In ocontrast to this, the invention
exclusively utilises alrsady existing paths of the forwarding
level. MPLY echo reguest and &oho reply alsd utiliss a methoc
other than the invention, siace they lsave the MPLS forwarding

lang in the looping edgse router, ar: processsed by the adge routey
X R ) '3 e >

'Z"S

and &re only then sent

b

o ¥
\j:x\:b

Uzing the hitherto ki

%)
z
e’

praetocels and saolution approaches,

BN

ot

transfer paths of MPLY packets or loops can generally he realised
by any desired mdge routers only with a considerabile outlay, as
& * o' X

additional tunnels, exisrngl appardtuss seguantial measurements

or the iike ars ary for this. Using sonventional mesnsz, a

]
(»’)

ol
&
i
5

looping of a plurality of MPLB sdge routers, for example, would be
concelivable on & purely MPLE forwarding level with additional

provtoceis or functions of the sdge roubers.

The present invention avolda the techuical and protosol outlay
connsctad to the prior art by & data forwsrding, in which &n MPLS

adge router forwards a packet received with an MPLY label and in

i
pr e
®
§s]
3

oress exchanges a label of the pack

Yy

t for another Label,
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whereby information, in particular address information contained

{1

i
in the iabel, is sxchanged. For the applicaticn of the invention
it i3 pot significant bere how thiz exchangs of information is set

up in the sdge routern.

According to one aspsct of ths present imvention, & neasuvring

packer gontrel system is established, which ssta

Iabel stack and the destination addressing of msasuring packets.
&

Foy this purpo

nesessary MPLS

information in advance, which can take place in any suitable

mannay and can easily ke luplepented using existing tachaclogy.

Important advantages of Uhe present invention therefore emergs

from the combination with feochicons of existd

f!
{)
5
i

technology and the

noval scelution belng produced therefrom.

Using the present invention, each edgs router exchanges, on the
transmission path of the MPLE packet, at least one part of the
label stack, in particular a label from the labal stack of the
MPLY packel, whersin, in the label put in in exchange, which labsl
the edge router puts in place of the exchanged label in the label

of the

Q
w3

e 4 "y -~ -~ - - 3 ) - h . o e 3 2 N e 3
stack of the MPLS packet, at lesst the address informati
h

sdge vouter following on the gulds path of the dats packet is

{3
O
o’
o
ot
,‘Z’)
Qa

As a ressuly, each edgs router on the transmissicn path
packety from a sendey o the addresses storss its

N

address data and/or the addressess of the edge youter following on

the line path of the data packet in the labsl stack of the MPLS

pavket,

By means of the present invention, address information for any
desived number of edge routers can be stoved in the address stagk
or label stack of an MFLY packet, in the form of a chain of any
length of MPLS edge roubters ¥, X, Y etc., which the MPLS packet

passes on its transmissicn path frowm the

dsstimation. This addressing of the label stack of an MPLS packst

takes place according to the invention from the top from the
uppermost label orx from the uwppermost addrsss down to the

o addrasss of the NMPLE edgs
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routers in the ocrder of ths MPLS sdge routexs to be run through
transmizsion path from the sendsyr tu the destination. In
contrast to Lhe prior art, this label stack can therefors consist

of 2 plurality of MPL3 labels, which identify the MPLS edge

routers to D& passsad,

In this mannzr, all ths information on the transmiassion path, on
which the MPLS packet was transferrsd, including the address data
wf each edge router, which the MPLS packet has passed oo the
transmission path from the sendsr to the addressse, is contalined
in the addrsss or labsl stack of the MPLE packet. Usiag this
information, the MPLS packet can alsc be loopesd batk again on the
same transmission path to the addrsssee, without further protoccls
oy additional functions of the switching nodes »or edgs routers
beiny necessary. The present invention thersfors combines existing
technology and known funotions with a novel mannsy of procesding
and handling MPLE packets in connsctionless networks during thelr

looping betwesn the ssnder and destination address.

At MPLE packet sontrol systenm according to fthe invention o

i

furthermore be ih A position to st up récursive bransmission

. R
paths ox loop

L
4]

for MPLYS psckets oy a number of MPLS switching
nodes, without an apparatnsg ssnding ths MPLE packets oy an
appazratus receliving the MPLS packets bhaving to take part in the
roeting of the MPLR switching nodes. Rather, a3 rigidly

switching of MPLE packets in each case from ths switching node to
the sending or revelving apparatus comnscted theresto ig suffisient

For this.



MPLS-UTAK HURKOLASA TOVARRITASYT SZINTEN (Ss5zBROTIETES

NELKOLD MPLS~HALOZATOKHOT

Szabadalmi igénypontok

. BEljdréds MPLS~csomagok Atvitelére Ssszekdtteitds ndliili
haldzatokban, ahol ax MPLS~csvmag egy &Uviteld dtvonalon
egy faladd &z egy ofl kdzdtt szimos belsd MPLS kapesold
caomGponton, valamint legalsbb k&b NMPLS~-hstdrroutersn (W,
Lad Aat, amelyek dtmenetet képvisslnek egy naghd~

1ézat &g ogy kaposolddd haldzat kBzott, axzal jellemezve,

myvarmnat

hogy agy elkiiidendd MPLI-csomay szamdra

kevermst {label stack) ailitunk
eld, amely ciminformécidkat tartalmaz azokra a bslsd kap~

asold osomdpontokra vonatkozdan, anelyveken a csomagnak az

5

tvitell Gtvonslon &t kell haladnis, valanint ciminformé

-

cidkat tartalmaz arra a legaldbb két hatdrroutarre W, X,

~ s

T atvitelil dtvena~

5]

o

¥y vonabkosdan, amelveken

caomagnak

lon &t kell haladnia.

2. Az 1. igenypont szerintl elidvds, anselvndl a

. . e s Ty X O . 15 ~ o, Sy vy 1oy o3 S ey et Y
natarrountersk W, X, ¥} az MPLS~csomag abbhaladasakor ele
¢ i

tavolitjak, kioserdlik és/vagy mddosivisk azx MPLS-osomag

cimvernmének vagy cimkaverménak lsgalabb egy részét.



o]

kereszidlvezetnd Atvitell Gtvonalon, az MPLS-csomag olmke~-

£33
&

vermehdl legalabb egy cimkét Mz, Cw) dgy oserdl egy mé-

W peo B8

%

£33

aik cinkérs, hogy a oinke tartalmazza legalabb az adat-

% f R o e STONPE P Mo ity AR T &) 2 -
ea/vagy az adatcsomag givonalan az Ssszes kOvetkezd kap-

osold oczomdpont olminformdcidit.

£, Az eldzdé igénypontok egyike szerinti eliéris, amslyndl

mindegyilk hatarroutey (W, X, ¥y}, anselyan ~IEOMAG
Athaliad 2 halézaton keresztiivezetd atvitell dtvonalon,
az MPLE~czomag eradeti clmkevermébdl mindig eqgy kildnbazd

€ coilp e fot e s G e rd ] s et b e e
cimkét {(Mx, Cw) mddosgit ésivagy crerdl &gy misik cimd

- RPN o % % 2 O o~ ) 3, SR I . &

amnely & megfeleald hatd&rrouterre (W, X, Y! vonatkozd in-~
RIEAD JRPTe T o O ] gy e AN A v

formadcidkat és/vagy a2 adatosonmayg dtvonalén kdveitrewd

kapcgold csomépontokra vonatkozd informicidkat tartalmas:

amalyndl wmindsgylk hardrrouter

exd adatosomagol mindlg arra a clmre tovéabbit,
amelyet a clmverem leglfsalsd cimkéie tartalmsz, akkor is,

ha ez & <¢im a maghdldzaton belili kapuoscld csomdponthoz

rolt ciminine-

o

caomag a cimkeversmben ©
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ma3nidk alapidn azr sredetl cditdl a haldzaton kevesztil

B

:

hurkokon visszavezethetld az eredeti feladdhor a cimkeves
remben levd ciminformacid &ltal meghatdrozott hatér-
routereken W, X, Y. W) Ay

és/vaqy
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amelynél az MPLS~-csomag & hatirrouterek W, ¥, ¥) altal a
cimkevarembe helyesetlt ciminforméciok slaplian a megfeleld
hatdrroutereken (W, X, Y} &t az Gtvonalrs esd hatér-

routereknek (W, X, YY) a cimkeverewben levd ciminformici-

Skksl meghatérozott sorrendjében Atveszetherd

amelyrniél létrehozunk legaldbb egy MPL3-csomagot cimkavers

=

nekkel &5 cél-ciminformicidval MPLS cimkekaposolads é€s az

AT X <5 o e e e o - H PRV av h . - S T Yy w3 R ey qopk 3
MPLS-csomag étvitell dtvonalan levd mindegyik hatdrrouter

e FY e vy Ry w“ WP S TR SR G S A I T S e X
(W, X, Y} ugvanshhos a tovabbitdsi osztilyhon tartoss

ciminformacidia segitsépdvel;

Gtvonaldn legalibb az
(W) magrouter funkci~

0id osombpontiént hase-

elidras, amelynél

b

5. Ar eldzd igénypontok egyike szerinti

az MPLS-csomag atvitell ditvoenaldn levd elsd hatlrroutey
(W} az MPLS-csomayg olmkevermében lsavd elséd szallitési

.

¢imkét (Mx), amely aw elad hatirroutsr (W) ciminformdcid~
it tartalmazza, €8 =gy olyvan rendszer kildte oda, amely-

by
i
&

nek nem kell az IP~ wvagy MPLS-maghaldzat régzének lennie,

(W) kdveti az MPLS-csonag oim-

zése szerinti atvitelil Gtvonalon, ax elsd hatér-

e

routsr (W) az MPLS-csomagobl a masodik hatdrroutsrre X))



KGigd,

Mx},

amely &z olsd hatdrrouter (W) ciminformacidit tartalmaz-
za, az semlitett rendszer lehet vésze apx IP- vagy MPLS-
maghaldzat egyikénsk, vagy lehet nem része egy 1P~ vagy

atnak,

7. &z eldézd igenypontok egyike szerinti eldaras, amelynél
gz MPLS-osomag dtvitelil Ubvonslan levd hatdrroutereket

outer {¥) kivételével a hatédrs

ﬂ)\

¥

.

(W, ¥, ¥} & ¢é&l-h

G

Ty
routersk magrouter funkoididnak alkalmazasival belsd kap-

csold osomdpontokként hasznaliuk.

8. Az sldzd igénypont szerinti eliédrds, amelynél a

- 2

s Xy Y)Y vonatkoesd ciminformdcidkat a

vy

hatidrrouterekre (¥

foladdtdl a odlig aw MPLES-csomag dtvibtell atvonalin levd

Py
7

hatarroutersk (W, X, ¥ scorrendisben tarcijuk dgy, hogy a

g T ~ b w3 5 PO 3 $a S -~ o~ %,
iagfelisd cimke az Qbtvonalon levd elsd hatarroutesr

)

%

Gevd RA B A 5 Tosalad cimiea o e Y oy
clminformacidiat, €8 g legalsdé oimke az Gtvonalon levd

utolsd hatarrouter {Y) cininformacidiat tartalmazss.

& UL B JURD- I T SV PR T Sy T R e
9. Az 2148z igénypontok egvike szerintil elidras, amelynél

851

az MPLS~csomag oimverme vagy imnkevsrne a feladdtdl a b~
1ig az MPLS~csomag dtviteli Gtvonzlan levd MPLS kaposols

czomdpontok &s hatdrrouterek W, X, ¥) ciminformicisi
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mellett ggy céloinm ciminformicidil is tartalmasza pélidaul

MPLS~clmke, IPvd-cim, IPvO-~cim wvagy Ethernet cim slakjs-
ban.

18, Az eldzd igénypont swerintl elidras, amelynél az
MPLS~oscmag Atviteld dtvonaldn lavd utolsd hatarroutsy

&y

MPLS~csomagot egy MPLE~
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1l. Az eldzdé igénypontok egylke szerinti eliaras, amsly-
nél ax MPLS~csomag ¢élia 2gy hatarrouter W, X, ¥y logi~

kal wagy fizikal interfésze, egy a hatdrroutesr (W, X, Y)

vagy a hatarroutesr W, X, Yi
o < . A e o g R oy e Lne e AN T A X - - D
ol. egy port vagy & hatarrouter (W, X, Y) egy OAM~

funkcidia lehet;

amalynél egy hatdrrouterben {(¥) a2ldszdr egy climks {Px}
altdvolitiasa borténik az MPLS~-csomag clmkevermébdl, maid
&gy cimke (Ow} kicserélése az MPLS-cscomag cimkevermébdl,

anéliil hogy a csomag tovabbitdsahoz a cimkeversnm tovébbi

valtoztatdsal
'Qb? aq )1"

amelynal az atviteli Utvonalon egy hatdrroutsr (X)) eldsti

litésa tdrténik ax MPLS~csomag olmievermébdl, és esgy oim-
ke (Cw) kicserélése gz MPLI-csomag cimkeverméhdl az Atvi-

teli Gton kdzvetlenll kowvetkesd hatdrrouterben (X}, és a



csomag tovabbra lg a maghaldzatban marad.

z Y

. e b e A T T et . e ey N
Saszekdttetds ndlkUll haldzatokban, ahol az MFPLS-czoway

& 4 I RO . Y P . | e ERame L e e ey
gy atvitell Gtvonalon egy feladd és egy odl kdaditt suéds~

; & BT Y o smpmemass b & T artwe EES
mog Delsd MPLE kaposeld csomdponton, valamint legalédd
katr MPLS<hat&rrouvteran (W, X; ¥} halad &t, amelyvek Atwme-~

X

netet képviselneX egy maghaldzat €s egy kKaposoldddd hald-

zat k&zdtt, aszzal Jellemesve, bhogy a vezdvldrenc

o
‘_.

>

van kislakit
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. Yo, o O RS T TUICE The SV [UUUNOE, S 4 ¢ Ty A 2
a, hogy egy elkiildendd MPLI-csomag sxéméra
cimyarmet vagy cimkavermset dllitson old, amely aiminfors
X 3 % B e son 6% oy e R T T T o
manidkat tartaimas azokra a belsd kapesold csomdpontokrs

vonatkozdan, amglveken a csomagnak az Atviteli Givonalon

&t kell haladnis, walamint cininformacidikat tartaimar ar~

s
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legalabl két hatdrrouterrs (W, X, Y§ vonatkozdan,

it

amelyeken & osomagnak az Atvitell dtvenalon &t kell ha~

ladnia.
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13, Arx eldzd igénypont s

o,

A

& hatdrroutersk (W, X, ¥) arra vannak kialakitva, hogy

mindegyeikiik informacidt tovabhitson a vesdrldrendessore,

2

amaly informdoidh egy 2lérhetd oél-hatdrrouvterre (X, Y,
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