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Abst r act

Protocol extensions to Interial Gataway Protocols (I GPs) have been
specified for the flooding of Traffice Engineering (TE) information
of the Inter-Autononous System (AS) links into the I ocal AS (RFC 5392
and RFC 5316), in which sonme information of the inter-AS |inks needs
to be manually configured. This docunent proposes BGP extensions for
dynani ¢ advertisenent of TE information of Inter-AS |inks between

adj acent ASes. Such nmechani sm nmay al so be used for the distribution
of Inter-AS TE link information to some external entities, such as
Pat h Conmput ati on El enent (PCE).

Requi renents Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on January 1, 2015.
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1. Introduction

Protocol extensions to Interial Gataway Protocols (IGPs) have been
specified for the flooding of Traffic Engineering (TE) information of
the I nter-Autononous System (AS) links in |ocal AS [ RFC5392]

[ RFC5316]. Wth those | GP extension nmechani sns, sone of the TE
information of the inter-AS |inks, such as renote AS nunber and
renote AS Border Router (ASBR) IDs are nmanually configured on the
ASBRs of local AS. This requires additional human intervention and
may be error-prone. Besides, an ASBR of |ocal AS needs to generate a
I ocal link-state information for the inter-AS TE |link, and al so needs
to 'proxy’ for the renote ASBR to generate an additional |ink-state
information, in order for the two-way check of the Inter-AS |ink
during the path calculation. This introduces additional processing
on the ASBR of | ocal AS and the 'proxy’ information may be not quite
accurate. As bandwi dth and other TE information of the Inter-AS
links are useful for establishing TE Label Swi tched Paths (LSPs)
across multiple ASes, such information needs to be dynamically
exchanged between the peering ASes.
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Thi s docunent specifies BGP extensions for dynanic advertisenent of
Inter-AS TE link informati on between the adjacent ASes. This
mechani sm may al so be used for the distribution of Inter-AS TE |ink
information to sone external entities, such as Path Conputation

El ement (PCE).

2. Carrying Inter-AS Link Information in BGP

The Inter-AS link information is advertised in BGP UPDATE nessages
usi ng the MP_REACH NLRI and MP_UNREACH NLRI attributes [ RFC4760].
The Link-State NLRI defined in [I-D.ietf-idr-Is-distribution] is
extended to carry the Inter-AS link information.

A new Protocol-I1Dis defined in the Link-State NLRI:

0o Protocol-I1D = 7: Inter-AS, The NLRlI information has been sourced
froman Inter-AS connection

And a new Sub-TLV is defined in the Node Descriptor Sub-TLVs:

Sub- TLV Code Poi nt Description Length
TBD BGP I dentifier 4

BGP lIdentifier is the 4-octet unsigned integer that indicates a BGP
speaker, as defined in [ RFC4271] [ RFC6286].

The format of the link NLRI with Protocol-ID 7 is shown in the figure
bel ow.

0 1 2 3
01234567890123456789012345678901
B S s S S

| Protocol-1D=7 |

B e i s e S e e S e e S e e Rl il st sT o SRR I S S o

| Identifier |
[ (64 bits) |
e T e e e i e S S e R Ch o o R
/1 Local Node Descriptors (variable) /1
B i S S T s i S T st i S S S S S S S S i
/1 Renot e Node Descriptors (variable) /1
B T i i i T i i e e e Tk
11 Li nk Descriptors (variable) 11

i T e o o s S e e R e o o ok o SIS
Figure 1. Inter-AS Link NLRI

The "Local Node Descriptors" field MIST contain the "Autononous
Systent Sub-TLV defined in [I-D.ietf-idr-ls-distribution] to identify
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the local AS nunber, and the "BGP lIdentifer" Sub-TLV defined in this
docunent to identify the |ocal ASBR

The "Renote Node Descriptors” field MJST contain the "Autononous
Systent Sub-TLV defined in [I-D.ietf-idr-ls-distribution] to identify
the renote AS nunber, and the "BGP ldentifer" Sub-TLV defined in this
docunent to identify the renote ASBR

For 1Pv4 Inter-AS |ink, the "Link Descriptors” field MJST use "I Pv4
interface address" Sub-TLV to specify the local |Pv4 address, and use
"I Pv4 nei ghbor address" Sub-TLV to specify the peering | Pv4 address
on the renote ASBR. The | ocal and peering addresses are the | Pv4
addresses used for the specific EBGP session between the | ocal and
renot e ASBRs.

For IPv6 Inter-AS link, the "Link Descriptors"” field MJST use "I Pv6

i nterface address" Sub-TLV to specify the local |Pv6 address, and use
"I Pv6 nei ghbor address" Sub-TLV to specify the peering | Pv6 address
on the renote ASBR. The | ocal and peering addresses are the |Pv6
addresses used for the specific EBGP session between the | ocal and
renot e ASBRs.

The TE characteristics of the Inter-AS |ink, such as bandw dt h,
Shared Ri sk Link Goup (SRLG, IPv4/1Pv6 TE Router ID, etc., SHOULD
be carried in the Link attribute TLVs of the BGP-LS attribute as
specified in [I-D.ietf-idr-ls-distribution]. No further extension to
the BGP-LS attribute is defined in this docunent.

3. Operational Considerations

The advertisenent of Inter-AS TE link informati on SHOULD be
constrained to only between the adjacent ASes connected by the Inter-
AS |ink. BGP speakers SHOULD NOT advertise the Inter-AS TE |ink
informati on received fromthe peering AS to any other ASes. The ASBR
receiving the Inter-AS TE link informati on SHOULD redi stri bute such
information into the 1GP of the local AS, using mechanisnms defined in
[ RFC5392] and [ RFC5316].

The Inter-AS TE link informati on may optionally be advertised to an
external entity, for exanple PCE. Such advertisenent SHOULD be
perfornmed under agreenent and policy control of the involved
adm ni strative domai ns.

4. 1 ANA Consi derations

| ANA needs to assign one new Protocol -I1D for "Inter-AS" fromthe BGP-
TE/ LS registry of Protocol -1Ds.
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| ANA needs to assign one new Sub-TLV for "BCGP ldentifier"” fromthe
"node anchor, link descriptor and link attribute TLVS" registry.

5. Security Considerations

Procedures and protocol extensions defined in this docunment do not
affect the BGP security nodel. See the Security Considerations
section of [RFC4271] for a discussion of BGP security. Also refer to
[ RFC4272] and [ RFC6952] for analysis of security issues for BGP.
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