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Abst ract

The document defines the framework of MPLS gl obal | abel including:
representation of MPLS gl obal |abel, process of control plane for
MPLS gl obal |abel, and process of data plane for MPLS gl obal | abel
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1. Introduction

[1-D.Ii-npls-global-Iabel

QUOVUOWOWWOWOWOMOOOUTUTUNRABRARERDMWWWWN

=

-usecases] proposes possi bl e usecases of

MPLS gl obal |abel. MPLS global |abel can be used for identification
of the location, the service and the network in different application
scenarios. The new sol utions based on MPLS gl obal Iabel can gain
advant age over the existing solutions to facilitate service
provi si ons.
Thi s docunent defines the franework for MPLS gl obal |abel. The
framework includes the representation of MPLS gl obal |abel, the
process of control plane and data plane for MPLS gl obal | abel
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Ter ni nol ogy

BDR: Backup Desi gnated Router

DR Desi gnated Router

FEC. Forward Equival ence d ass

MVPN: Mul ticast VPN

NBMA:  Non- broadcast multi-access

PCE: Path Conputation El enment

PCC. Path Conputation Cient

RR: Route Reflector

Representati on of MPLS d obal Labe
Option A -- Traditional MPLS Labe

Current MPLS | abel uses 20 bits to represent the | abel range fromoO
to 27220 - 1. Since the existing MPLS | abel is always all ocated
locally, in order to guarantee a specific |abel is allocated
globally, the avail able | abel values of the network nodes should be
reported to a central control point. The central control point can
cal cul ate the COWON | abel space which is available for all network
nodes. Then the network nodes nust reserve the common | abel space
for the global label. Wen the global label is requested to allocate
for specific service, the central control point can allocate the

| abel fromthe common | abel space.

Option B -- Expansions of MPLS Labe

[1-D. npl s-big-1abel -ucase-req] proposes the usecases and requirenents
for MPLS big label. It could also be a reasonable way to define a
new | abel range or segment for MPLS gl obal |abel which is independent
fromthe existing MPLS | abel range. The |abel stack nechani smcan be
i ntroduced to expand the MPLS | abel range. For exanple, the MPLS

gl obal | abel can be represented as the following figure. The globa

| abel val ue is achieved by adding the actual base |abel val ue

i ndi cated by the base | abel and the renuninder | abel val ue.
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Figure 1 Representation of MPLS d obal Labe

If the new | abel range is used for the global label, it can reduce
the possible confliction with the existing |abel range.

4., Control Plane
4.1. Overview

MPLS gl obal |abel should be allocated concentratedly to guarantee al
nodes can understand the sanme neaning for a specific global |abel

It should adopt a server/client nodel in the control plane for MPLS
gl obal | abel allocation. The procedures for the global |abel are
descri bed as foll ows.

4.1.1. Shared MPLS d obal Label Range Cal cul ati on

1. dients nodes should report MPLS global |abel capability to the
central controller.

2. The central controller collects MPLS gl obal |abel capability and
MPLS gl obal |abel range of all nodes. Then it can calculate the
shared MPLS gl obal |abel range for all nodes.

3. The centralized controller should notify the shared gl obal |abe
range to all client nodes. Cient nodes reserve the shared gl oba
| abel range.

4,.1.2. MPLS d obal Label Allocation

1. The client node should send the gl obal |abel request for specific
usage to the central controller. FEC(Forward Equival ence C ass)
shoul d be incorporated in the MPLS gl obal |abel request nessage.

2. \Wen the central controllers receives the MPLS gl obal |abe
request, it should allocate the label fromthe shared MPLS gl oba
| abel segment of all nodes.

3. The central controller sends the MPLS gl obal |abel mapping

message to all client nodes. Thus the MPLS gl obal |abel for specific
usage can be understood by all client nodes.
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4. The client node receives the MPLS gl obal |abel mapping nessage
and installs the corresponding MPLS forwarding entry for the gl oba
| abel .

4.1.2.1. Process of Duplicate MPLS d obal Label Request

Since MPLS gl obal |abel is used for specific usage globally, it is
possi ble that multiple MPLS gl obal |abel requests for the same usage
are sent by different client nodes to the central controller. The
controller needs to count the MPLS gl obal |abel requests for the sane
usage. It can send nultiple global |abel mapping nessages to respond
these requests. It can also send only one copy of the global |abe
mappi ng nmessage to all nodes in order to reduce the unnecessary
protocol operation. |If the controller sends multiple copies of the
gl obal | abel mapping nessage to respond each | abel request, client
nodes need to ignore the subsequent nessages.

4.1.3. MPLS d obal Label Wthdraw

TBD.

4.1.4. Error Process

TBD.

4.1.5. Redundancy

Li,

Since MPLS global label is allocated concentratedly, it is inportant
to guarantee the high availability of the central controller
Redundant backup needs to be introduced for the high availability.
The backup central controller needs to |l earn gl obal |abel requests
sent by client nodes and correspondi ng | abel mappi ng sent by the
primary central controller. The backup central controller will not
send any gl obal |abel nmapping to client nodes until failure happens
for the primary central controller

The primary role and the backup role of the central controllers can
be specified adm nistratively. They can also be elected dynamically
based on auto-discovery of these controllers.

The failure detection mechani smal so needs to be introduced between
the primary controller and the backup controller. It can be the
keepal i ve-1i ke nechanism the fast detection mechanismlike BFD, or
m xi ng use of both mechani sns.
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4.2. BGP-Based Control Plane
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Fi gure 2: BGP-based Control Pl ane

Many types of services such as VPLS[RFC4761], Milticast VPN RFC6514]
and E-VPN[ I -D.ietf-12vpn-evpn] are based on MP-BGP. |If new sol utions
based on MPLS gl obal |abel are introduced for such services, the
architecture shown in the figure 2 can be appli ed.

In the BGP-based control plane, Route Reflector (RR) of BGP [ RFC4456]
can act as the role of the central controller. W call this type of
RR as RR+. For VPLS, Milticast VPN and E-VPN services, auto-discovery
mechani sms based on MP-BGP are introduced. So the RR+ can |learn the
necessary nenbership information through these A-D routes. RR+ can
al so learn the MPLS | abel capability infornmation through necessary
MP- BGP ext ensions. \Wen MPLS gl obal |abel is necessary, the BGP
client on the PE node can send | abel request to RR+ and the |abe
mappi ng for the allocated MPLS gl obal |abel will be advertised to al
PEs. Thus all PEs can |earn the binding between the service and the
MPLS gl obal and the forwarding entry for the MPLS gl obal |abel can be
installed accordingly.

4.3. | GP-Based Control Plane
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Figure 3: | GP-based Control Plane

If the internal nodes of the network support MPLS gl obal |abel, |GP-
based control plane can be introduced. |GP has ever introduced the
DR( Desi gnat ed Router) and BDR(Backup Desi gnated Router) concepts for
broadcast and NBMA networ k([ RFC2328]). The Designated Router is

el ected in the broadcast or NBMA network to act as a centralized
control point to advertise adjacencies anong DR and DR others. In
the |1 GP-base control plane for MPLS gl obal |abel, we can adopt the DR
concept which can act as the central controller for the MPLS gl oba
label. W called this type of DR ad DR+. The DR+ can collect the
MPLS gl obal |abel capability of all client nodes. |f MPLS gl oba

| abel is necessary for specific usage, the MPLS gl obal |abel will be
al | ocated by the DR+ and the correspondi ng | abel mapping can be
advertised to all network nodes through | GP extensions. Thus al
network nodes in the I1GP area can | earn the | abel binding between the
speci fic usage and the MPLS gl obal |abel and the forwarding entry for
the MPLS gl obal | abel can be installed accordingly.

MPLS gl obal | abel binding information should be al ways advertised in
a specific I GP donains. There nmay be nultiple | GP donai ns and nodes
in other | GP donains may be necessary to learn the MPLS gl obal |abe
information. There are two possible solutions:

1. The gl obal |abel information can be advertised by IGP to span

multiple domains. It is like leaking the information fromthe native
area to other areas.
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2. There can exist direct connections between | GP DR+. The MPLS

gl obal | abel information can be advertised fromthe native I1GP DR+ to
the other |1 GP DR+ using possible protocol extensions other than

| GP(e.g. PCEP extensions or BGP extensions). The other | GP DR+ can

| earn the MPLS gl obal |abel information and advertise it in its own
area through | GP extensions.

PCE- Based Control Pl ane
T + T +
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Fi gure 4: PCE-based Control Pl ane

PCE[ RFC4655] is another choice to inplenent the control plane for
MPLS gl obal |abel. The PCE servers can act as the role of the
centralized controller and the PCC can act the role of the client for
process of MPLS global |abel. PCE servers can collect the MPLS

gl obal | abel capability of all nodes through PCEP extensions. |f
MPLS gl obal |abel is necessary for specific usage, the | abel request
can be sent from PCC to PCE server. MPLS global |abel will be

al l ocated by the PCE server and the correspondi ng | abel mapping will
be advertised to all network nodes through PCEP extensions. Thus al
network nodes in the donmain can | earn the |abel binding between the
specific usage and the MPLS gl obal |abel and the forwarding entry for
the MPLS gl obal |abel can be installed accordingly.

If MPLS gl obal |abel information needs to be advertised in different

domain, it can be advertised fromthe native PCE server to other PCE
servers through PECP extensions. Then other PCE servers can
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advertise the MPLS gl obal information to PCC through PCEP in its own
domai n.

5. | ANA Consi derati ons
Thi s docunment nakes no request of | ANA

6. Security Considerations
TBD.

7. References

7.1. Normative References

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi renment Levels", BCP 14, RFC 2119, March 1997.

7.2. Informative References

[I-D.ietf-I2vpn-evpn]
Saj assi, A, Aggarwal, R, Henderickx, W, lIsaac, A, and
J. Utaro, "BGP MPLS Based Ethernet VPN', draft-ietf-
| 2vpn- evpn-05 (work in progress), February 2014.

[I-D.I'i-mpls-global-Iabel -usecases]
Li, Z, Zhao, Q, and T. Yang, "Usecases of MPLS d obal
Label ", draft-1i-npls-global-Iabel-usecases-01 (work in

progress), February 2014.

[1-D. npl s-big-1abel -ucase-req]
Li, R and K Zhao, "MPLS Big Label Usecases and
Requi renments”, draft-npls-big-1abel-ucase-req-00 (work in
progress), October 2013.

[ RFC2328] Moy, J., "OSPF Version 2", STD 54, RFC 2328, April 1998.
[ RFC4456] Bates, T., Chen, E., and R Chandra, "BGP Route
Refl ection: An Alternative to Full Mesh Internal BGP
(IBGP)", RFC 4456, April 2006.

[ RFC4655] Farrel, A., Vasseur, J., and J. Ash, "A Path Conputation
El ement (PCE)-Based Architecture", RFC 4655, August 2006.

[RFCA761] Kompella, K and Y. Rekhter, "Virtual Private LAN Service

(VPLS) Using BGP for Auto-Discovery and Signaling", RFC
4761, January 2007.

Li, et al. Expi res August 18, 2014 [ Page 9]



Internet-Draft A Framewor k of MPLS d obal Label February 2014

[ RFC6514] Aggarwal, R, Rosen, E., Morin, T., and Y. Rekhter, "BGP
Encodi ngs and Procedures for Multicast in MPLS/BGP I P
VPNs", RFC 6514, February 2012

Aut hors’ Addr esses

Zhenbi n Li

Huawei Technol ogi es

Huawei Bl d., No. 156 Beiqi ng Rd.
Beijing 100095

Chi na
Email : |izhenbi n@uawei . com
Quintin Zhao

Huawei Technol ogi es

125 Nagog Technol ogy Park
Acton, MA 01719

us

Emai | : qui ntin.zhao@uawei .com
Ti anl e Yang

Chi na Mobil e

32, Xuanwumenxi Ave.

Beijing 01719

Chi na

Emai | : yangti anl e@hi nanobi | e. com

Li, et al. Expi res August 18, 2014 [ Page 10]



