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FIG. 9

tual C-tagged User Network Interface,
VUNI, service mterface or a Hairpin
Switching service interface, in one embod-
iment, the Provider Edge Bridge (91) in-
cludes a Customer VLAN, C-VLAN, com-
ponent (94); a first S-VLAN component
93 (95) connected to the C-VLAN component
/ and to a Metro Fthernet Network, MEN
(92); and a second S-VLAN component
E-NNI (96) connected to the C-VLAN component
(94), to the first S-VLAN component (95),
and to an External Network Network Inter-
face, E-NNI (93). in another embodiment,
the Provider Edge Bridge (131) includes
the C-VLAN component (94) and a single
S-VLAN component (132) connected to
the C- VLAN component (94), to the
MEN (92), and to the E-NNI (93). In both
embodiments, the Provider Edge Bridge 1s
configured to provide the VUNI service
mmterface or the Hairpin Switching service
mterface without utilizing a S-VLAN

mapping component,
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FPROVIDER EDGE BRIDGE WITH REMOTE
CUSTOMER SERVICE INTERFACE

RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No.
61/260,925 filed November 13, 2009.

TECHNICAL FIELD
The present invention relates generally to communication systems, and

more particularly, to a system and method for providing a remote customer

service interface in a Provider Edge Bridge.

BACKGROUND
The Metro Ethernet Forum specifies the services provided by the Metro

Ethernet Network (MEN), the interfaces to the MEN, and the attributes that

characterize the services and interfaces.

FIG. 1 is a simplified block diagram of a MEN 11 illustrating a plurality of
User Network Interfaces A-C (UNIs) 12a-12c¢ between the MEN and Customer
Equipments (CEs) 13a-13¢. If the MEN is implemented with 802.1 technology,

the MEN is equivalent to a Provider Bridged Network (802.1ad). As shown in
FIG. 1, each UNI is a demarcation between the MEN and a CE. The frame

format at the UNI is an untagged or C-tagged Ethernet frame. UNIis provide a

Port-based and C-tagged service interface. An Ethernet Virtual Connection

(EVC) is an association of UNIs such that any ingress customer frame mapped
to an EVC at a UNI may be delivered to any or all other UNis that have
mappings to the same EVC. FIG. 1 illustrates two EVCs. EVC-1 associates
UNI A and UNI B, and EVC-2 associates UNI A, UNI B, and UNI C. For a
Provider Bridged Network, the EVC is a service instance implemented by a
Service Virtual Local Area Network (S-VLAN) and identified by an S-VLAN
|dentifier (S-VID).
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s, 2 15 a simplified block diagram of two Opserator MENs 21 and 22
connected by an bxiernal Network Nelwork interface (BE-NNiY 23, In the
MiEF model, there s a Service Provider responsible for the end-igc-end
service offered {0 a customer. The Service Provider may contract with one or
more Operators, each responsible for a MEN, o realize the service. The

Service Provider may {(or may not) e one of the Operators. the BE-NNis 8

reference point representing the boundary between two Operator MiENs that
are operated as separate agminsirative domains.

The physical medium at the B-NNI 23 s a fuli-duplex 804.3 LAN. The
frame formatl at the E-NNI is an S-tagged 802.3 frame. the S-VID 18 a8

service entifier that enabies the operator on aither side of ihe &-NNI o map

frames {o the appropriate Operator Virtual Connection (OVO) End Point.
An BV 24 18 an end-{o-end (UNi-o-UN service instance. An OVO 8
a iocal {fo one Operator MEN) service insiance. FiG. 2 Hlusirates a first OVO

29 tor MEN 21 and a second OVO 26 Tor MEN 22, In many cases fhere s a

one-to~-one relationship within a given Operator MEN between an OVQ and

an EVE, nowever this 1s not true in all cases. The arrows at the bottom of
HG. 2 provide a simple example o Hlusirate the OVCs 25 and 20 and the
EVE 24,

G, 3 is a simpilified block diagram of fwo Operalor MENs 31 and 32

in which a service provider provides a mullipoint EVO to a customer. ihe

VMit-Ns are connecied by B-NNI 33, Under certain circumsiances, a service
provider may nol want {o disciose or delegale {0 other operators any delaiis
of the service being provided to the cusiomer. The service provider may
provide muitipoint service {0 customers pul only purchase point-io-point
OVUs from another operators MeN. In the example shown in FiG. 3,
Service Provider A provides a multipoint EVC to a cusiomer with sites UNI A
3da, UNI B 34b, UNI E 34e, and UNI D 34d. Service Provider A aiso owns
MEN A 31 (e, Service Provider A 1s also MEN A's Operalor). 10 Keep {he

customer information secret and reduce he gperaltion cost, Service Frovider

A only buys two point-to-point OVCs from the Operator of MEN B 32.
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A problem arises when a frame is sent from UNI B 34e with ths

gestination of UNI U 3440, Because Service Frovider A only uses two point-
to-point OVUs from MEN B 32, this frame needs {0 be received by MEN A
21 at a port of the E-NNI 33 and be transmitted on the same physical port 1o
UNI D 34d with a different S-VID. This process is referred {o as "hairpin
swiching and is not supporied by current Proviger &dge Brdges.

G, 4 is a simpiified block diagram of two Operator MENs 41 and 42

i which a service provider provides services o a customer iocated in

another operators MEN In a process simiiar 1o the "hairpin swilching of HiG.
3. The MENs are connected by E-NNi 43, Searvice Provider A provides two
(or more) BEVUS 1o UNT D 444, which is iocated in MEN B. Service Provider A
owns MEN A but not MEN B. The straightiorward solution shown in HiG. 4 18

for Service Provider A {o oblain an OV per VU from Operalor B and have

Operator B perform the service multiplexing funclionality.

However, Service Providers may nol ke this solution for several
reasons.  First, |/ reguires Service Provider A 1o buy multipie OVCs from
Operator B and disciose the delails of ils customer information. Second,
Service Provider A must coordinate with Operafor B whenever there 1s a
change of services such as the number of EVUs provided to UNI D.

G, & is a simpilified block diagram of fwo Operalor MENs 51 and 52
i which a Virtual UNID (VUNL) 583 on the MEN A side of the E-NNI 54

performs service mulliplexing and other UNI functions. it the MEN uses

802.1 technology, implemeniing the VUNI af the E-NNI reguires a3 de-

muitiplexing function to firsl de-muttipiex frames received at the &-NNI based
on the S-VID, and then perform the normal Provider Edge Bridge function of
mapping frames to EVUs pased on the Customer VAN identifier (O-VID).
The VUNI s not supportied by current Provider Edge Bridges.

Fila. B 18 a stmphtied block diagram of an existing Provider tdgs
HBridge Model 61, In 802.1ad (Provider Bridging), a new Service VLAN ag is

detined for use in provider networks., S0 the bridges at the edge of a

Provider Bridged Nelwork need 1o operale on both Customer VIAN {0-
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VILAN) tags and Service VIAN (S-VLAN) fags. A Provider kdge Bridgs
contains al leas! ong G-VLAN component 82 {(one per customer) with an
internal conneclion per service instance {0 an S-VLAN component 63, The
C-VEAN component includes a Customer kdge Port (CkEF) 64 thal s
connecied o customer-owned equipment and receives and ransmits frames

for a single customer. The C-VLAN component also mncludes al least one
Provider edge Porl {(PEF) 65 that connects 1o a Customer Network Port

(CNP) 60 on the S-VLAN component and receivaes and transmits frames for
a singie cusiomer. The S-VLAN component inciudes at ieast one CONP that

receives and transmils frames for a single cusiomer. The S-V0LAN

component aiso inciudes a Provider Network Port (PNP) 67 that can transmi

and receive frames ior muiliple customers.

i, 7 1s 8 simpliied block diagram of a Provider Edge Bridge Model
71 proposed in {EEE 802.10bc/D0.0 10 address the "Hairpin Swiiching™ and

VUND problems in Provider Bndged Networks., Multiple remole custiomer

service inlerfaces can be provided over a LAN inferconnecting two Provider
Bridged Networks through the use of an S-VLAN mapping component 7.2 as
shown in HG. 7.

The model specifies that the S-VLAN mapping component 72 relays
frames between a common port {e.g., PNP in the S-VLAN mapping

component 72} and a set of {internal) LANs 73, where each internal LAN

provides a remole custiomer service inlerface 74 gssociaied with a singie
service Vi, TtThe S-VLAN mapping component 72 is a hmited funclion S-

VLAN component thal relays frames between one S-V0LAN-lagged exdemal

LAN and the set of internal LANS each of which provides 3 singie service
interface. Frames belonging {0 a Remote Customer Service interface (R-
Col) are idenfified by a unique service VID and are mapped o and from &
distinet intermal LAN.

An R-CSI may connect to a C-VLAN component 75 to provide a C-

tagged service inferdace {i.e., o provide VUNI) or may be directly connecled

to the Provider Bridge's S-VLAN component 76 (o provide a Port-based
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interface {i.e., to provide Hairpin Swilching). One intemal LAN 77 may

provige an S-tagged service inlerface belween the PBNS, and multipie

service Vills may be mapped {0 this interdace. it is connected directly {o the

Provider Bridge’s S-VLAN component 76 and provides an S-lagged service

inferface.

The proolem with the aexisiing remote customer service inferface {(R-
Coly solulion is thal i reguires the new S-VLAN Mapping component 72.
This requires additional new hardware (0 support the new funcltionaliies and
the standardized C-VLAN component 82 and S-VLAN component 83 cannot

be reused. Thus, the solution is expensive and undssirable.

SUMMARY
the present mvention provides g sysiem and method for providing 8

remote cusiomer service inferface in a MProvider dge Bridge. The invention

takes advantage of he flexibiily of the construction of the VLAN component

i order {0 reuse the C-VLAN and &S-VLAN components {0 support {he

Halrpin Swilching and VUNI funcltions.  In a first embodiment, the existing
VLAN component is ulilized to provide the functions. Instead of using the S-
VAN mapping component, the invention adds an S-VLAN component with &
particular configuration. in a second embodiment, the Provider Edge Bridge
architecture is ulilized without adding any new funclional component. A new
ot function is integraled nto a single S-VEAN component in an otherwise
oii-the-shelf Provider &dge Bridge.

i one embodiment, the present inveniion Is directed (o a method of
configuring a Provider kEdge Bridge in a Provider Bridged Nelwork 1o provide
a Virtual CG-tagged User Network interface, VUNI, service infterface without

lZIng a Service Virtual Local Area Network, S-VLAN, mapping component.

The Provider kdge Bndge includes a Customer VLAN, C-VLAN, component
naving a Customer kdge Port, CEP, and a plurality of MProvider =dge Poris,
PiHs. The Provider kdge Brdge s connecied hrough a first S-VLAN

component {0 a Melro kEthermnet Network, MEN, and is connecied through &
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second S-VLAN component {0 an kBExiernal Network Network interface, k-
NN The method includes the steps of designaling as S-VLAN Kemotle
Customer Ports, RUPs, a plurality of porls on the first S-VLAN component
facing the MEN when the ports are connecling internal services in the MeN
{0 provide the VUNI service inlerface {0 cusiomers from a far side of the &-
NN contiguring by the ROPs, a sl of S-VLAN identifiers, $-ViDs, {0 be

trealed as a VUNI type of Remole Customer Service inferface, R-US1; anag

configuring by the RUPs, an S-VID merging table identifving the set of 5-
Vibs i1 the MEN [0 be merged into a singie tunneled S-VLAN service in the
E-NNI The method also includes the steps of assigning a distinct Customer
Network Port, ONP, on the first S-VLAN component (o each of the
configured S-VibDs; configuring a plurality of CNPs on the first S-V0LAN
componant one-te-one 1o a set of the PEPs on the C-VLAN component

according to the S-ViD merging table; configuring the CkEF on the C-V0LAN

component to connect 10 a CNPF on the second S-VLAN component, and

configuring a Provider Network Port, PNP, facing the BE-NN! on the second

S-VEAN component with the S-VID for the single tunneled S-VLLAN service,
in this way, the Provider bdge Bridge s configured to provide the VUNI
service interface without ulilizing the S-VLAN mapping componenti.

i another embodiment, the present invention is directed {0 a method

of configuring a Provider Edge Bridge in a Provider Bridged Nelwork o

providge a Hairpin Swilching service interface without utiizing an S-VLAN
mapping componeni. the Provider Edge Bridge is connecied through a hirst

=-VEAN component (0 a MEN, and 18 connecleg hrough a second S-V0LAN

component o an E-NNi.  The melhod includes the sieps of designating as
ROPs, a plurality of porls on the first S-VLAN component {acing the MEN
when the ports are connecting infermnal services in the MEN to provide the

Hairpin Swilching service interface o customers from a far side of the -NNi;

configunng by the RUPs, a set of S-Vibs o be frealed 3s a Haipin
switching type of R-US and configuring by the ROPs, an S-ViD Hairpin
Switching table iy which an S-ViD inside the MEN is spiit 10 a number of S-



CA 02780681 2012-05-10

WO 2011/058520 PCT/IB2010/055149

10

15

20

30

VAN services in the E-NNI.  The methog also includes the sieps of

assigning a distinet CNF on the first S-VLAN component {0 each of the

configured S-Vibs, configuring a plurahty of CNPs on the first S-V0LAN

component o have the same S-VID according to the &S-VID Hairpin

Switching table; configuring CNPs on the first S-VLAN component to connect

to CNPs on the second S-VLAN component; and configuring the CNPs ang
the PNP on the second S-VLAN component with different S-ViDs o spiit the
S-Vib inside the MEN according o the Hairpin Switching table. In this way,
the Provider kEdge Bridge s configured o provide the Hawpin swilching

service interface withoutl ulilizing the S-VLAN mapping component.

i1 another embodiment, the present invention is directed {0 a method

of configuring a Provider Edge Bridge in a Provider Bridged Nelwork o

orovide a YUNI sewvice interface without uliizing an S-VLAN mapping

componeni. In this embodiment, the Provider bdge Bridge 158 connected

through KOs on an S-VLAN component o & MEN, and is connected
through a PNP on {he same S-VLAN component {0 an B~-NNI. The method
mciudes the steps of designating as the RUPs, a plurality of S-VLAN ports

facing the MEN when the porls are connecting internal services in the MEN

o provide the VUNI service inferface 1o cusiomers from a far side of the k-
NN configuning by the RUPs, a sef of 5-ViDs {0 be trealed as a VUNI {ype
of R-USl; and configuring by the RCPs, an S-VIL merging table identifving
the sat of S-Vils in the MEN [0 be merged into a single tunneled S-VLAN

service i fhe E-NNi. The method also includes the siteps of assigning a
gistinct ONF on the S-VLAN component {0 each of the configured S-VIDS;
configuring a piurality of CNPs on the S-VLAN component one-io-one 10 a
set of the PePs on the C-VLAN component according to the S-Vil merging
fable; and configuring the PNP on the S-VLAN component facing the E-NNi
with the same S-VID for the tlunneled service. In this way, the Frovidger tdge
SBridge is configured {o provide the VUNI service interface withoul utiizing

the S-VLAN mapping component.
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N ancther embpodiment, the present invention is directed {0 8 method

of configuring a Provider bdge Bridge in a Mrovider Bridged Network {6
provide a Haipin Swilching service interiace withoul ulilizing an S-VLAN
mapping component. Again in this embodiment, the Provider dge Bridge s
connecied through RCPs on an S-VLAN component to a MEN, and is
connecied through a PNP on the same S-VLAN component to an -NNI

The method inciudes the sieps of designaling as the RUPs, a pluraiily of &-
VAN ports facing the MEN when {he poris are connecting nfernal services
i1 {he MEN {0 provide the Hairpin Swilehing service interface o cusiomers
from a far side of the &-NNI; contiguring by the RCPs, a set of 5-Vibs {0 bs
trealed as a Hairpin Swilching type of R-USi) and configuning by the RUPS,
an S-Vib Hairpin Swiiching table in which an S-ViD inside the MEN is split to
a number of S-VLAN services in the &E-NNI. The meihod aiso includes the
sieps of assigning a distinct UNP on the S-VLAN component {0 each of the
configured S-Vibs, configunng a pilurality of CNPs on the S-V0LAN
component to have the same &-VID according o the S-VID Hairpin
switching table; configuring CNFs on the S-VLAN component {o connect 1©
other UNPs on the same S-VLAN component; and configuring the UNPs and
the PNF on the S-VLAN component with different $-ViDs (o split the S-VID
inside the MEN according to the Hairpin Switching table. In this way, fhe

Provider Edge Bridge is configured {0 provide the Hairpin Swilching service

nterface without utilizing the S-VLAN mapping component.

N another embodiment, the present invention is directed (o a Provider

Edge Bridge for proviging a VUNIL service interface or a Hairpin swilching

service infertace. The Provider Edge Bridge includes a C-VLAN component

naving a CkPF and a plurality of FEPs; a first S-VLAN component connecied

o the C-VLAN component and to a MEN; and a second S-VLAN component
connected {0 the C-VLAN component, to the first S-VLAN component, and {o
an B-NNI.  The Provider bdge Bridge is configured {0 provide {he VUNI
service interface or the Hairpin switehing service intertace without uliizing

an o-VLAN mapping component.
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N another embodiment, the present invention is directed (o a Provider

Edge Bridge for proviging a VUNIL service interface or a Hairpin swilching

service infertace. The Provider Edge Bridge includes a C-VLAN component
naving a CkER and a plurality of PEPs; and a single S-VLAN component
connecied o the C-VLAN component, o the MEN, and to the E-NNI. The

Provider kdge Bridge s configured {0 provide the VUNI service interface or

the Hairpin Swilching service interface without utilizing an S-VLAN mapping
componant.
the present mvention solves the probiem with the existing remols

customer service intertace (R-CUS1) sclulion because i does not reguire the

o-VEAN Mapping component. The present invention can be implemeanieg in

axisting Provider kdge Bridges withoul adding new hardware to support the

new  funclionalities by confguring siandardized C-VLAN and S-V0IAN

components and their porls in 3 new way.

BRIEF DESCRIPTION OF THE DRAWINGS

Fils. 1 18 8 simphfied block diagram of a MEN llustraling User
Network Interfaces (UNis) between the MEN and Cusiomer Equipments
(ks

G, 2 1s a simplified block diagram of two Operafor MENSs connected
oy an External Network Network interface {(E-NN;

i3, 3 is a simpilified block diagram of two Operator MENS in which &

service provider provides a mullipoint VO 1o a customer;

F1G. 4 s a simplified block diagram of two Operator MENs in which a

service provider provides services o a customer located in anoiher
operaiors MEN;

Fi(s. 5 is a simplified block diagram of two QOperator MENSs in which a
Virtual UND (VUND on the MEN A side of the E-NNI performs service

muitipiexing and other UNI funclions;

(. B is a simpilified block diagram of a Provider kdge Bridge Model;
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Fils. 7 is a simplified block diagram of a proposed Provider &dgs

Bridge Model o address the "Hairpin Switching” and "VUND problems in

Provider Bridged Networks;

1. 8 15 & simphfied block diagram of an ENNimpiementad belween
two Provider Network Ports (PNPs);

iz, 9 is a simplified block diagram of a first exemplary embodiment

of a Provider dge Bridge of the present invention,

(. 1018 8 flow chart #lustrating the sieps of 28 method of providing 8
Virtual C-lagged (VUNL) service interface ulilizing the Provider kdge Bridgs
of Fi1G. 9

Fila. 11 158 a flow chart llustrating the sleps of a method of providing a

Hairpin Swilching service interface utilizing the Provider Edge Bridge of HiG.
J;

Filz, 12 s a simplified block diagram of a second exempilary
embodiment of a Provider dge Bridge of the present inveniion;

H1G. 13 s a flow chart lllustrating the sileps of a method of providing a
VUNI service interface utilizing the Provider kdge Bridge of FIG. 12; and

i, 14 1S g flow chart #iustrating the steps of a method of providing a
Hairpin Swilching service interface uliizing the Provider bdge Bridge of HIG.
12.

IETAILED JESCRIPTION

Fils., & is a simplified block diagram of an existing ENNI 81

Hnipiemented between two PNPs 82a and 820 on two Provider bdge Bridges
g3a and g3b. in 802Z.1ad, the &-NNI is provided by a PNP, which is localed

on an S-VLAN component providing an S-tagged service interface. This

cannoi provide the {ype of interface required for VUNI or Hairpin owitching.
1 a first empbodgiment of the present invention, the exisiing V0LAN

component is utilized to provide the funclions. instead of using the S-VLAN

mapping component, the invenlion adds an S-VLELAN component {o ihe



CA 02780681 2012-05-10

WO 2011/058520 PCT/IB2010/055149

10

15

20

30

-F1-

Provider Edge Bridge at the E-NNi {0 provide Hairpin switching and VUNL
There is no need o introduce an K-051 as a new Bridge component,

Fi(. O is g simplified block diagram of a first exemplary embodiment
of 8 Provider dge Bridge 91 of the present invention. The Hroviger koge

BSridge is shown connecied o a MEN 92 on the left side and an &~-NNI 83 on

the night side. The Provider kdge Bridge includes a C-V0LAN component 94
and two S-VLAN components, a left S-VLAN component 95 and a night S-
VAN component 96,

the invention provides funclionality similar to the Provider kdgs
Hridge Model 71 of HiG. 7 without adding the new S-VLAN Mapping

component 72, In general, a cusiomer service inierface should be

associated with an external port that enables access {0 a specific service for
the customer thatl is direclly connecied (o it In the case of the R-C&l, the
"‘cusfomer” is in practice, the entity located i the MEN and the iraffic from
the MiEN is trealed as incoming cusiomer fraffic.  Correspondingly, the
cusiomer service interface in this embodiment of the present invention is
associated with the ports facing the MEN 82 {(and not the "E-NNI" PNP{s}}.
in the inveniion, the functionalily provided by the S-VLAN poris facing the

MEN (Dult by a combination of S-{C -5 componenis) s different than that of

the poris (PNFs) on a sysiem built by bare S-VLAN componenis. Therefore,
the S-VLAN poris facing the MEN are identified herein as "Remote Customer
FPorts (RUPsY 97, This enables an easy identification of these porls for

management purposes.

i1 principie, the RUMs 97 provide two different types of R-USE {1} a
Viriual C-tagged (VUND service interface, and (£} a Hairpin Swilching

service inlerface, plus an S-lagged service interface based on the S-Vill of

fthe incoming frames.

The functionality associated with the internal ports is the same as the

description of the same sel of ports in Sections 15.3 and 15.4 of "Virtual
Bridged Local Area Nelworks, Amendment 4. Provider Bridges’, 2002 and s

summarized below:
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CNPs 88, 101, 106, and 107 provide access o a single servics

nstance {(O-ViD), aliow only uniagged frames [0 De received, and have 3

PVID of the same value as the supporied service instance.

Pes U8 provide access ondy to customer service instances (C-Vibs)

that are associated with g speciiic provider service instance.
CEPs 100 provide access (o all customer service mnstances o which

each PEPF on the same C-VLAN component 84 provides access.

PNPs 102 transmit and receive frames for multipie customers.

the general configuration of the Provider kdge Bridge 91 is achieved

as {oHows:

1. Lesignate the poris formerly PNPs) facing the MEN as ROPs

97 for management purposes it those porls are connecling the internal

services in the MBEN U2 to provide VUNI or Hairpin Switching service

interfaces (o cusiomers from the other side of the E-NNi 93,

2. =nable the following management actions on the RUPs 87
2.4, Configuration of an R-US! type {able thal provides the
assignment of S-Vibs o R-USE types enabling wenfification of the R-Uo
tvpe based on the 5-VID of the incoming frames. Three R-CSH types should
be possible: (1) the Virtual C-lagged (VUNI R-CS1 service interface, (2) the
Hairpin Switching R-CSH sevice interface, and {3) the S-tagged service

nterface. An exemplary K-CSl type {able 1s shown below

R-USi lype SEAALD:
Virtual C-tagged R-CSI service interface | 1,2
Hairpin Swiehing R-USi service interface 3, 4
S-tagged service interface 5,6,7,8

R-Uol Type Table

2.2. Configuration of an S-VID merging table in the case of a

VUNI service interface, where all the customer C-VEAN services fransported
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oV a number of 5-VLAN services inside the MEN 9< are merged {0 the same

tunneied S-VLAN service in the B-NNI 893, An exemplary S-VID merging

tabie 1s shown pelow.

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

i )
)
.l- -------------------------------------------------------------------------------------------- -l ----------------------------------------------------------------------- L |

S-VID Merging Table

2.3. Configuration of an S-VID Hairpin Switching table in the
case of a Hairpin Switching service interface, where an S-VLAN service
nside the MEN 82 18 spiit 1o a number of S-VLAN services in the E-NNI 83,

An exempilary S-VID Hairpin Switching {able is shown below.

----------------------------------------------------------------------------------------------------------------

Qutgoing S-VID (o E-NN

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10 =-ViL Halrpin swilching Table

3, Configure the CNPMs, PEPs, and PNPMPs in the C-VLAN

component 84 and the S-VLAN components 85 and 96 in a standard way.

Note thal no special configuration is reguired for an ROUP providing an

15 S-tagged service interface as can be seen in Fil. 9. it can support mulliple
S-VLANS transtermning S-V0LAN tagged frames.

the operation of the Provider =dge Bridge 81 may be conirolied by a

DrOCEssor of microprocessor 103 executing computer program inslructions

stored on a memory 104, The memory, or a different memaory, may ailso be

23 used {o siore the R-US! type table, the S-VID merging {able, and/or the S-

ViDL Hairpin Swilching table. the tables may be configured, for exampie, by

a sysiem operator hrough a8 Network Management System (NMS) (nof
shown) connected to the Provider kdge Bridge. The operation of the

Provider Edge Bridge 91 will be described with reference to HGS. 10 ang
11.

.
)
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iz, 10 is a flow chart Hustrating the steps of a method of providing a
Virtual C-tagged (VUNI) sarvice inlerface ylllizing the Provider Bdge Bridge
91 of Hi. 8. Atstep 111, the poris on the left S-VLAN component 85 facing

the MEN 92 are designaled as RUPs for management purposes if those

ports are connecting the internal services in the MEN {0 provide a VUNI

service interface 1o customers from the other side of the B-NN{ 83, At step

112, @ management action is enabled on the RUMPs 1o contfigure 3 sel of 5-

Vil)s to be treated as R-US1 type: Virual C-lagged (VUNI) service interface.

Al siep 113, a management aclion is enabied on the RUPs to configure the
S-ViD merging {able: the set of S-Vibs from the MEN o be merged info the
same tunneled S-VLAN service in the B-NNI. Al step 114, a distinct CNP on
the left S-VLAN component 95 is assigned {0 each of the configured 5-Vils

(configured in step 114).

At step 115, the CNPs on the left S-VLAN component 85 ars
contfigured one-to-gne o a set of FiPs residing on one G-VLAN component
according to the 5-VID merging table {configured in step 113). For exampie,
i FiG. 9, two CNPFs 88 on the left S-VLAN component 85 are connected o
fwo PEMs 89 on the C-VLAN component 84, At step 116, the CEF 100 on
the C-VLAN component 84 1s configured o connect o a UNP 101 on the
Aght S-VLAN component 96, Finally, at step 117, the PNP 10% facing the k-
NND U3 on the right S-VLAN component 806 is configured wilh the same S-

Vi) for the tunneled service.

Hilz. 11 is a flow chart Hustrating the steps of a method of providing a

Hairpin Switching service interface utifizing the Provider kBdge Bridge 81 of
Fis. 9. Al step 121, the ports on the left S-VLAN component 85 tacing the

MEN 92 are designaied as RUOPs for management purposes if those ports

are conneciing the infernal services i the MEN o provide a Hawpin

Switching service interface o customers from the other side of the B-NN UG,

At step 122, a management action is enabled on the RCPs to configure g set
of S-Vilds o be trealed as R-CSl type: Haipin Switching R-C&Sl service

interface. Al step 1243, a management action is enabied on the ROPs {0
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configure the S-VID Hairpin Swilching table: the S-VID inside the MEN 92 is
spit to a8 number of S-VLAN services in the BE-NNI 93, Al step 124, a distingd
GNP on the left S-VLAN component is assigned 1o each of the configured S-

Vibs {configured in slep 1£2).

At step 125, UNMs on the left S-VLAN component 85 are configured
with the same VI according o the S-VID Haipin Swilching table
{confiqgured in step 123). For example, in FiG. 8 two CNPs 106 are
configured as Vi 6. Al slep 120, the CNPs on the left S-VLAN component
5 are conhgured o connect o UNPs on the night S-VLAN component 86,
For example, in G, 9, the two CNPs 106 with VID 6 on the left S-VLAN
component are connecied to ONPs 107 with VID 2 and 3 on the right &-
VILAN component. Finally, at step 127, CNPs 107 and the PNP 105 on the
rght S-VLAN component are configured with different S-Vibs 1o spiit the S-
ViDL inside the MEN B2 according o the Hairpin Switching fable.

Fila. 12 18 a simplified block diagram of a second exemplary

embodiment of a Provider kEdge Brnidge 131 of the present invention. the
Provider dge Bridge s shown connected 1o the MizN 82 and the &-NNi 83,

The Provider kBdge Bridge includes the C-VLAN component 94, which is
simitar to the C-VLAN component of FiG. 8. In this embodiment, howeaver,
the two S-VLAN components 85 and 86 of Fi(z. 9 are merged into a singie &-
VILAN component 132,  this configuration of a Provider kBdge Bridge
essentially provides the same unclions as in . Y. i malches perfectily the

existing Provider £dge Bridge model, which means an off-the-shell Provider

bdge Bridge can be modified/configured o provide Hairpin Switching and

VUNT withoul adding additional components.

he gperation of the Provider dge Bridge 1371 may be controlied by &

processor or microprocessor 103 execuling computer program nstruclions

siored on a memory 104, The memory, or a different memaory, may aisg be

used to siore the R-US1 type table, the S-VID merging {able, and/or the S-
ViID Hawpin Switching {able. the {ables may e configured, for exampie, by

a sysiem operaior through an NMS (nol shown) connecied o the Frovider
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Edge Bridge. fhe operation of the Provider kEdge Bridge 131 will be
described with reference (o FiGS. 13 and 14.

(. 13 1s a flow chart illustrating the sieps of a8 method of providing a
VUNI service interface ultizing the Frovider kdge Bridge 131 of FiG. 12, Al
siep 141, the poris on the single S-VLAN component 132 facing the MEN 97

are designated as RUPs for management purposes f those poris are

connecting the mternal services in the MiEN U2 to provide a VUNI service
iterface to customers from the olher side of the B-NNU 83, At step 142, &
management action is enabled on the RUMs to configure a set of 5-Vibs {0

oe treated as R-CSH type: Virtual C-lagged (VUNI) service inferface. At siep

143, 8 management aclion is enabled on the RUPs to configure the S-VibD
merging iabie: the set of 3-VibDs from the MEN {0 be merged into the same
tunneded S-VLAN service in ihe B-NNI Al step 144, a distinct ONF on the &-
VILAN component 132 is assigned {0 each of the configured S-Vibs

(configured in step 142).
Al step 145, CNPs on the single S-VLAN component 132 are

contigurad one-tg-one o a set of PEPs residing on one U-VLEAN component

according to the S-VIL merging {able {configured in slep 143). For exampieg,
i FiG. 10, two ONPs 88 on the S-VLAN component 134 are connected o
two PEPs 89 on the C-VLAN component 84, Al siep 1406, the CEP 100 on
the C-VLAN component 84 is configured to connect to the CNP 101 on the
S-VLAN component 132, Finally, at step 147, the PN 105 facing the E-NN
93 on the S-VLAN component is configured with the same S-ViD for the

tunneled service.

(. 14 18 a flow chart Hustrating the sieps of a method of providing a
Halrpin Swilching service mnterface ulilizing the Provider dge Bridge of FHi.
12. Al slep 151, the ports on the single S-VLAN component 132 facing the
MEN 82 are designated as RUPs {or management purposes it those ports
are connecting the internai services in the MEN {o provide a Hairpin
switching service nlerface (o customers from the other side ¢f the &-NNi 93,

Al step 152, a management aclion s enabled on the KUMs o configure a sat
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of S-ViDs {0 be treated as R-US type: Hairpin Swilching R-US1 service

iterface. Al step 153, a management achion is enabied on the RUMs {©
corttigure the S-VID Hawrpin Swilching table: the S-VID inside the MEN 82 is
spliit o a8 number of S-VLAN services in the BE-NNU 3. At step 154, a distinct
CNP on the left S-VLAN component is assigned o each of the configured S-
Vibls {configured in step 154}

Al step 155, CNPs on the single S-VLAN component 132 are
corfigurad with the same VID accorging o the S-VID Hairpin Switching table
(configured In step 1533 For example, in i, 12, two ONPs 106 are
configured as Vi 6. Al step 128, these CNPs on the S-VLAN component
are configured (o connect o other CNPs on the S-VLAN component. For
axampie, in HG. 12, the two CNPs 106 with VID § are connecied o CNPs
107 with VID 2 and 3 on the same S-VLAN component. Finally, al step 157,
CNPs 107 (with VID 2 and 3) and the PNP 105 facing the E-NNI 93 ars
configured with different S-Vibs o spiit the S-ViD inside ihe MBEN U2
according to the Hairpin Swilching table.

it should be noted that in FlG. 8, the 5-VID from the MEN and the S-
Vil to the B-NNI are independeni, so the S-VibDs can be the same. in HG.

12, however, sinceg there 18 only oneg S-V0LAN component, all S-VIiDs in

different ports must be differeni. S-Vibs cannot be reused.
it should also be noted hat the Real Time Streaming Protocol (R SP)
cannol be used (o provide R-US1 Hairpin Swilching because the protocol will

act as if there i1s a iocop, and it will biock one of the ports. However, the

Muiltiple Spanning Tree Mrotocol (MSTR) may be ulilized insiead. The Vils
assigned {o the oulgoing services must belong to a different Multiple

spanning  free instance (MoTl than the ViDs assigned o incoming

services. he ouigoing services are services towards PNPs facing the k-
NN, and the incoming services are services iowards the ROMs.

he present inveniion may of course, be carried out in other specific
ways than those herein set forth without depsariing from the essential

characleristics of the invention. The present embodiments are, thersfore, 0
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be consideraed in sll respecits as ilustrative and nol restricive and all

changes coming within the meaning and eguivaiency range of the appengeg

claims are intended (o be embraced therein.
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CLAIMS:

1. A method of providing a Port based interface in a Provider Edge Bridge, wherein the Provider Edge
Bridge Includes a Customer VLAN (C-VLAN) component having a Customer Edge Port (CEP) and a
plurality of Provider Edge Ports (PEPs) and includes a first Service Virtual Local Area Network (S-VLAN)
component connected to the C-VLAN component and to a Provider Bridged Network the method comprising

the steps of:

implementing in the Provider Edge Bridge, a second S-VLAN component connected to the C-VLAN
component, to the first S-VLAN component, and to an external network network interface (ENNI);

configuring the first S-VLAN component, the second S-VLAN component (96), and the C-VLAN
component (94) to provide the Port Based interface by:

designating as S-VLAN Remote Customer Ports (RCPs) a plurality of ports on the first S-VLAN
component facing the Provider Bridged Network when the ports are connecting internal services in the

Provider Bridged Network to provide the Port based interface to customer equipments;

configuring by the RCPs a set of S-VLLAN Identifiers, S-VIDs, to be treated as a Port based interface

type of Remote Customer Service Interface, R-CSI:

configuring by the RCPs an S-VID Port based interface table in which an S-VID inside the Provider
Bridged Network is split to a number of S-VLAN services;

assigning a distinct Customer Network Port (CNP) on the first S-VLAN component to each of the
configured S-VIDs;

configuring a piurality of CNPs on the first S-VLLAN component to have the same S-VID according
to the S-VID Port based interface table;

configuring CNPs on the first S-VLAN component to connect to CNPs on the second S-VLAN

component; and

configuring the CNPs and a Provider Network Port (PNP) facing the customer equipments on the
second S-VLAN component with different S-VIDs to split the S-VID inside the Provider Bridged Network
according to the S-VID Port based interface table.

CA 27780681 2017-06-19
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2. A method of providing a Port based interface in a Provider Edge Bridge, wherein the Provider Edge
Bridge includes a Customer VLAN (C-VLAN) component having a Customer Edge Port (CEP) and a
plurality of Provider Edge Ports (PEPs), the method comprising the steps of:

iImplementing in the Provider Edge Bridge, a single S-VLAN component connected to the C-VILAN

component, to a provider bridged network and to an External Network Network Interface (ENNI); and

configuring the S-VLAN component and the C-VLAN component to provide the Port based
interface, wherein the configuring step configures the Provider Edge Bridge to provide the Port based

interface and includes the steps of:

designating as S-VLAN Remote Customer Ports (RCPs) a plurality of S-VLAN ports facing the
provider bridged network when the ports are connecting internal services in the provider bridged network

to provide the port based interface to customer equipments;

configuring by the RCPs, a set of S-VLAN Identifiers (S-VIDs) to be treated as a port based
interface type of Remote Customer Service Interface (R-CSI);

configuring by the RCPs, an S-VID port based table in which an S-VID inside the provider bridged

network is split to a number of S-VLAN services;

assigning a distinct Customer Network Port (CNP) on the S-VLAN component to each of the
configured S-VIDs;

configuring a plurality of CNPs on the S-VLAN component to have the same S-VID according to
the S-VID port based table;

configuring CNPs on the S-VLAN component to connect to other CNPs on the same S-VLAN

component; and

configuring the CNPs and a Provider Network Port (PNP) facing the customer equipments on the
S-VLAN component with different S-VIDs to split the S-VID inside the provider bridged network according
to the S-VID port based table.

3. A Provider Edge Bridge for providing a port based interface, the Provider Edge Bridge comprising:

a Customer VLAN (C-VLAN) component having a Customer Edge Port (CEP) and a plurality of
Provider Edge Ports (PEPSs);
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a first Service Virtual Local Area Network (S-VLAN) component connected to the C-VLAN
component and to a provider bridged network; and

a second S-VLAN component connected to the C-VLAN component, to the first S-VLAN
component, and to an External Network Network Interface (ENND;

wherein the Provider Edge Bridge is configured to provide the port based interface, the Provider
Edge Bridge further comprising:

an S-VID port based table in which an S-VLAN Identifier (S-VID) inside the provider bridged
network is split to a number of S-VLAN services, wherein:

a plurality of S-VLAN ports facing the provider bridged network are designated as S-VLAN Remote
Customer Ports (RCPs) when the ports are connecting internal services in the provider bridged network to
provide the port based interface to customer equipments;

a set of S-VIDs is configured to be treated as a port based type of Remote Customer Service
Interface (R-CSI);

a distinct Customer Network Port (CNP) on the S-VLAN component is assigned to each of the
configured S-VIDs;

a plurality of CNPs on the S-VLAN component are configured to have the same S-VID according
to the S-VID port based table;

the CNPs on the S-VLAN component are configured to connect to other CNPs on the same S-
VLAN component; and

the CNPs and the Provider Network Port (PNP) facing the customer equipments on the S-VLAN

component are configured with different S-VIDs to split the S-VID inside the provider bridged network
according to the S-VID port based table.

4. A Provider Edge Bridge for providing a port based interface, the Provider Edge Bridge comprising:

a Customer VLAN (C-VLAN) component having a Customer Edge Port (CEP) and a plurality of
Provider Edge Ports (PEPS);

a Service Virtual Local Area Network (S-VLAN) component connected to the C-VLAN component
to a provider bridged network and to an External Network Network Interface (ENNI):
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wherein the Provider Edge Bridge is configured to provide the port based interface, the Provider
Edge Bridge further comprising:

an S-VLAN Identifier (S-VID) port based table in which an S-VID, inside the provider bridged

network is split to a number of S-VLAN services, wherein:

a plurality of S-VLAN ports facing the provider bridged network are designated as S-VLAN Remote
Customer Ports (RCPs) when the ports are connecting internal services in the provider bridged network to

provide the port based interface to customer equipments;

a set of S-VIDs is configured to be treated as a port based type of Remote Customer Service
Interface (R-CSI);

a distinct Customer Network Port (CNP) on the S-VLAN component is assigned to each of the
configured S-VIDs;

a plurality ot CNPs on the S-VLAN component are configured to have the same S-VID according
to the S-VID port based table;

the CNPs on the S-VLAN component are configured to connect to other CNPs on the same S-
VLAN component; and

the CNPs and the Provider Network Port (PNP) facing the customer equipments on the S-VLAN
component are configured with different S-VIDs to split the S-VID inside the provider bridged network

according to the S-VID port based table.

5. A method of providing a C-tagged Service Interface, in a Provider Edge Bridge, wherein the

Provider Edge Bridge includes a Customer VLAN (C-VLAN) component having a Customer Edge Port
(CEP) and a plurality of Provider Edge Ports (PEPs) and includes a first Service Virtual Local Area Network
(5-VLAN) component connected to the C-VLAN component and to a Provider Bridged Network, the method

comprising the steps of:

implementing in the Provider Edge Bridge, a second S-VLAN component connected to the C-VLLAN
component, to the first 5-VLAN component, and to customer equipments; and

configuring the first S-VLAN component, the second S-VLAN component, and the C-VLAN
component to provide the C-tagged service interface by:
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designating as S-VLAN Remote Customer Ports (RCPs) a plurality of ports on the first S-VLAN
component facing the Provider Bridged Network when the ports are connecting internal services in the

Provider Bridged Network to provide the C-tagged service interface to customer equipments;

configuring by the RCPs, a set of S-VLAN Identifiers (S-VIDs) to be treated as a C-tagged type of
Remote Customer Service Interface (R-CSI);

configuring by the RCPs, an S-VID merging table identifying the set of S-VIDs in the Provider
Bridged Network to be merged into a single tunneled S-VLAN service;

assigning a distinct Customer Network Port (CNP) on the first S-VLAN component to each of the
configured S-VIDs;

configuring a plurality of CNPs on the first S-VLAN component one-to-one to a set of the PEPs on
the C-VLAN component according to the S-VID merging table;

configuring the CEP on the C-VLAN component to connect to a CNP on the second S-VLAN
component; and

configuring a Provider Network Port (PNP) facing the customer equipments on the second S-VLAN
component with the S-VID for the single tunneled S-VLAN service.

6. A method of providing a C-tagged service Interface in a Provider Edge Bridge, wherein the Provider
Edge Bridge includes a Customer VLAN (C-VLAN) component having a Customer Edge Port (CEP) and a
plurality of Provider Edge Ports (PEPs) the method comprising the steps of:

implementing in the Provider Edge Bridge, a single S-VLAN component connected to the C-VLAN
component, to a provider bridged network and to a customer equipments; and

configuring the S-VLAN component and the C-VLAN component to provide the C-tagged service

Interface including the steps of:

designating as S-VLAN Remote Customer Ports (RCPs) a plurality of S-VLAN ports facing the
provider bridged network when the ports are connecting internal services in the provider bridged network

to provide the C-tagged service interface to customer equipments;

configuring by the RCPs a set of S-VLAN Identifiers (S-VIDs) to be treated as a C-tagged type of
Remote Customer Service Interface (R-CSI);

CA 27780681 2017-06-19



-24 -

configuring by the RCPs, an S-VID merging table identifying the set of S-VIDs in the provider

bridged network to be merged into a single tunneled S-VLAN service;

assigning a distinct Customer Network Port (CNP) on the S-VLAN component to each of the
configured S-VIDs:;

configuring a plurality of CNPs on the S-VLAN component one-to-one to a set of the PEPs on the

C-VLAN component according to the S-VID merging table;

configuring the CEP on the C-VLAN component to connect to a CNP on the S-VLAN component;
and

configuring an S-VLAN Provider Network Port (PNP) facing an external network network interface
(ENNI) with the same S-VID for the tunneled service.

7. A Provider Edge Bridge for providing a C-tagged service interface, the Provider Edge Bridge

comprising:

a Customer VLAN (C-VLAN) component having a Customer Edge Port (CEP) and a plurality of
Provider Edge Ports (PEPs);

a first Service Virtual Local Area Network (S-VLAN) component connected to the C-VLAN
component and to a provider bridged network; and

a second S-VLAN component connected to the C-VLAN component, to the first S-VLAN

component, and to customer equipments;

wherein the Provider Edge Bridge is configured to provide the C-tagged service interface, and the

Provider Edge Bridge further comprising:

an S-VLAN ldentifier (S-VID) merging table identifying a set of S-VIDs in the provider bridged

network to be merged into a single tunneled S-VLAN service, wherein:

a plurality of ports on the first S-VLAN component facing the provider bridged network are
designated as S-VLAN Remote Customer Ports (RCPs) when the ports are connecting internal services in

the provider bridged network to provide the C-tagged service interface to customer equipments:

a set of 5-VIDs are configured to be treated as a C-tagged type of Remote Customer Service
Interface (R-CSI);
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a distinct Customer Network Port (CNP) on the first S-VLAN component is assigned to each of the
configured S-VIDs;

a plurality of CNPs on the first S-VLAN component are configured one-to-one to a set of the PEPs

on the C-VLAN component according to the S-VID merging table;

the CEP on the C-VLAN component is configured to connect to a CNP (101) on the second S-
VLAN component; and

a Provider Network Port (PNP) facing the customer equipments on the second S-VLAN component

IS configured with the S-VID for the single tunneled S-VLAN service.

8. A Provider Edge Bridge for providing a C-tagged service interface, the Provider Edge Bridge

comprising:

a Customer VLAN (C-VLAN) component having a Customer Edge Port (CEP) and a plurality of
Provider Edge Ports (PEPSs);

a Service Virtual Local Area Network (S-VLAN) component connected to the C-VLAN component,

to a provider bridged network and to customer equipments;

wherein the Provider Edge Bridge is configured to provide the C-tagged service interface, the

Provider Edge Bridge further comprising:

an S-VID merging table identifying a set of S-VLAN Identifiers (S-VIDs) in the provider bridged
network to be merged into a single tunneled S-VLAN service, wherein:

a plurality of 5-VLAN ports facing the provider bridged network are designated as S-VLAN Remote
Customer Ports (RCPs) when the ports are connecting internal services in the provider bridged network to

provide the C-tagged service interface to customer equipments;

a set of 5-VIDs is configured to be treated as a C-tagged type of Remote Customer Service
Interface (R-CSI);

a distinct Customer Network Port (CNP) on the S-VLAN component is assigned to each of the
configured S-VIDs;

a plurality of CNPs on the S-VLAN component are configured one-to-one to a set of the PEPs on
the C-VLAN component according to the S-VID merging table; and
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the Provider Network Port (PNP) facing the customer equipments on the S-VLAN component is
configured with the same S-VID for the tunneled service.

CA 27780681 2017-06-19



CA 02780681 2012-05-10
WO 2011/058520 | PCT/IB2010/055149

1/10

x
S5

120

11

NC_L TR 1o,

130‘

FIG. T
(Prior Art)

(Prior Art)

SUBSTITUTE SHEET (RULE 26)



CA 02780681 2012-05-10
WO 2011/058520 . PCT/IB2010/055149

2/10

o]
UNIE %_, 34e
32
~ UNID
=2 el
v d \—
MEN
OPERATOR B 340

(Prior Art)

Pl otV I il . Wl AV oV A A

B
UNI C
FIG. 4
(Prior Art)

SUBSTITUTE SHEET (RULE 26)



CA 02780681 2012-05-10
WO 2011/058520 PCT/IB2010/055149

3/10

S-VLAN ~|pep  CEP B
COMPONENT
62
C-VLAN
COMPONENT

FIG. 6
(Prior Art)

SUBSTITUTE SHEET (RULE 26)




CA 02780681 2012-05-10
WO 2011/058520 PCT/IB2010/055149

4/10

/1
PROVIDER EDGE BRIDGE

C-VLAN <

75 COMPONENT

REMOTE
CUSTOMER
PORT

(RCP)
MEN E-NNI
~——> PORT-BASED 73
SERVICE INTERFACES

. /7 /~ | TAGGED PORT
S-VLAN S-TAGGED SERVICE —
T INTERFACES -
COMPONEN e
COMPONENT
FIG. 7
(Prior Art)
E-NN|
81
PROVIDER EDGE BRIDGE AT E-NNI PROVIDER EDGE BRIDGE AT E-NNI
FIG. 8
(Prior Art)

SUBSTITUTE SHEET (RULE 26)



CA 02780681 2012-05-10
WO 2011/058520 PCT/IB2010/055149

5/10
91
PROVIDER EDGE BRIDGE
2/ 28
C-VLAN
92 95~ 98 94~ COMPONENT

REMOTE =

CUSTOMER

PORT

—~ PORT-BASED
SERVICE INTERFACES

S-VLAN S-TAGGED SERVICGE

T INTERFACES S-VLAN
LURIFUNER COMPONENT

SUBSTITUTE SHEET (RULE 26)



CA 02780681 2012-05-10
WO 2011/058520 PCT/IB2010/055149

6/10

111 DESIGNATE PORTS ON LEFT S-VLAN COMPONENT FACING

THE MEN AS RCPS TO PROVIDE THE VUNI SERVICE
INTERFACE TO CUSTOMERS FROM A FAR SIDE OF THE E-NNI

112 CONFIGURE A SET OF S-VIDS TO BE
TREATED AS A VUNI TYPE R-CSI

113 CONFIGURE S-VID MERGING TABLE FOR S-VIDS

IN THE MEN TO BE MERGED INTO A SINGLE

TUNNELED S-VLAN SERVICE IN THE E-NNI

114 ASSIGN DISTINCT CNP ON LEFT S-VLAN COMPONENT
TO EACH OF THE CONFIGURED S-VIDS

CONFIGURE PLURALITY OF CNPS ON LEFT S-VLAN
COMPONENT ONE-TO-ONE TO PEPS ON C-VLAN
COMPONENT ACCORDING TO S-VID MERGING TABLE

116 CONFIGURE CEP ON C-VLAN COMPONENT TO CONNECT
TO A CNP ON RIGHT S-VLAN COMPONENT

117 CONFIGURE A PNP ON THE RIGHT S-VLAN
COMPONENT FACING THE E-NNI WITH THE S-VID

115

FOR THE SINGLE TUNNELED S-VLAN SERVICE

FIG. 10

SUBSTITUTE SHEET (RULE 26)



CA 02780681 2012-05-10
WO 2011/058520 PCT/IB2010/055149

7/10

191 DESIGNATE PORTS ON LEFT S-VLAN COMPONENT FAGING

THE MEN AS RCPS TO PROVIDE THE HAIRPIN SWITCHING SERVICE
INTERFACE TO CUSTOMERS FROM A FAR SIDE OF THE E-NNI

122 CONFIGURE A SET OF S-VIDS TO BE
TREATED AS A HAIRPIN SWITCHING TYPE R-CSI

123 CONFIGURE S-VID HAIRPIN SWITCHING TABLE

FOR AN S-VID INSIDE THE MEN TO BE SPLIT TO

A NUMBER OF S-VLAN SERVICES IN THE E-NNI

124 ASSIGN DISTINCT CNP ON LEFT S-VLAN COMPONENT
TO EACH OF THE CONFIGURED S-VIDS

CONFIGURE PLURALITY OF CNPS ON THE LEFT S-VLAN
COMPONENT TO HAVE THE SAME S-VID
ACCORDING TO HAIRPIN SWITCHING TABLE

126 CONFIGURE CNPS ON LEFT S-VLAN COMPONENT TO
CONNECT TO CNPS ON RIGHT S-VLAN COMPONENT

157 CONFIGURE CNPS AND PNP ON THE RIGHT S-VLAN
COMPONENT WITH DIFFERENT S-VIDS TO SPLIT THE S-VID

125

INSIDE THE MEN ACCORDING TO HAIRPIN SWITCHING TABLE

FIG. 11

SUBSTITUTE SHEET (RULE 26)



CA 02780681 2012-05-10
WO 2011/058520 PCT/IB2010/055149

8/10

137
PROVIDER EDGE BRIDGE

92 C-VLAN
132 94 COMPONENT

105 CNP|_
S-TAGGED SERVICE 27

PNPL_ INTERFAGES

S-VLAN
COMPONENT 28

PROCESSOR

FIG. 12

SUBSTITUTE SHEET (RULE 26)



CA 02780681 2012-05-10
WO 2011/058520 PCT/IB2010/055149

9/10

141 ON SINGLE S-VLAN COMPONENT, DESIGNATE PORTS FACING
THE MEN AS RCPS TO PROVIDE THE VUNI SERVICE

INTERFACE TO CUSTOMERS FROM A FAR SIDE OF THE E-NNI

142 CONFIGURE A SET OF S-VIDS TO BE
TREATED AS A VUNI TYPE R-CS

143 CONFIGURE S-VID MERGING TABLE FOR

S-VIDS IN THE MEN TO BE MERGED INTO A

" SINGLE TUNNELED S-VLAN SERVICE IN THE E-NNI

144 ASSIGN DISTINCT CNP ON THE SINGLE S-VLAN
COMPONENT TO EACH OF THE CONFIGURED S-VIDS

145 CONFIGURE PLURALITY OF CNPS ON SINGLE S-VLAN
COMPONENT ONE-TO-ONE TO PEPS ON C-VLAN

COMPONENT ACCORDING TO S-VID MERGING TABLE

146 CONFIGURE CEP ON C-VLAN COMPONENT TO CONNECT
TO A CNP ON SINGLE S-VLAN COMPONENT

147 CONFIGURE PNP ON SINGLE S-VLAN COMPONENT

FACING THE E-NNI WITH THE S-VID FOR

THE SINGLE TUNNELED S-VLAN SERVIGE

FIG. 13

SUBSTITUTE SHEET (RULE 26)



CA 02780681 2012-05-10
WO 2011/058520 PCT/IB2010/055149

10/10

151 ON A SINGLE S-VLAN COMPONENT, DESIGNATE PORTS FACING

THE MEN AS RCPS TO PROVIDE THE HAIRPIN SWITCHING SERVIGE
INTERFACE TO CUSTOMERS FROM A FAR SIDE OF THE E-NNI

152 CONFIGURE A SET OF S-VIDS TO BE
TREATED AS A HAIRPIN SWITCHING TYPE R-CSI

151 CONFIGURE S-VID HAIRPIN SWITCHING TABLE

FOR AN S-VID INSIDE THE MEN TO BE SPLIT TO

A NUMBER OF S-VLAN SERVICES IN THE E-NNI

154 ASSIGN DISTINCT CNP ON SINGLE S-VLAN
COMPONENT TO EACH OF THE CONFIGURED S-VIDS

155 CONFIGURE PLURALITY OF CNPS ON SINGLE S-VLAN

COMPONENT TO HAVE THE SAME S-VID

ACCORDING TO HAIRPIN SWITCHING TABLE

156~_| CONFIGURE CNPS ON SINGLE S-VLAN COMPONENT TO
CONNECT TO CNPS ON SAME S-VLAN COMPONENT

157 CONFIGURE CNPS AND THE PNP FACING E-NNI

WITH DIFFERENT S-VIDS TO SPLIT THE S-VID INSIDE

THE MEN ACCORDING TO HAIRPIN SWITCHING TABLE

FiG. 14

SUBSTITUTE SHEET (RULE 26)



MEN

91~

PROVIDER EDGE BRIDGE
27~ 28~
[ PROCESSOR J=~{__MEMORY |
o 98 C-VLAN 96~
~ g4~ COMPONENT
REMOTE N\ 101
CUSTOMER PEP ﬁ
PORT CEp CNP
(RCP) PEP 100 105
RGP PNP B2
5] GNP
i 107
97 102 PORT-BASED 3] GNP
| SERVICE INTERFACES  |—
/. \PNP
S-VLAN S-TAGGED SERVICE 102
COMPONENT INTERFACES 5-VLAN
COMPONENT




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - abstract drawing

