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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 (1 ETF), its areas, and its working groups. Note that
other groups nmay al so distribute working docunents as Internet-
Drafts.

Internet-Drafts are draft docunents valid for a nmaxi num of six

mont hs and nmay be updated, replaced, or obsol eted by other documents
at any tine. It is inappropriate to use Internet-Drafts as
reference material or to cite themother than as "work in progress."

The list of current Internet-Drafts can be accessed at
http://ww. ietf.org/ietf/1id-abstracts.txt

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow. htmn

This Internet-Draft will expire on April 21, 2014.
Copyright Notice

Copyright (c) 2013 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Documents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with
respect to this docunent. Code Conponents extracted fromthis
docunent nust include Sinplified BSD License text as described in
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Section 4.e of the Trust Legal Provisions and are provided wi thout
warranty as described in the Sinplified BSD License.

Abst r act
Thi s docunent introduces the concept of SRcLG ("Shared Resource Link
Group") and discusses its usage in the context of nmutually exclusive
Virtual TE Links.

Conventions used in this docunent
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [ RFC2119].
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1. Introduction

A Virtual TE Link (as defined in [RFC6001]) advertised into a dient
Net work Domain represents a potentiality to setup an LSP in the
Server Network Domain to support the advertised TE link. The Virtual
TE Link gets advertised |ike any other TE link and follows the sane
rules that are defined for the advertising, processing and use of
regul ar TE links [RFC4202]. However, "nutual exclusivity" is one
attribute that is specific to Virtual TE Links.

[ DRAFT- MELG discusses the different types of nutual exclusivity
(Static vs Dynanic) that conme into play, explains the need to
advertise this information into the Cient TE Donain and introduces
a new TE construct (MELG to carry static rmutual exclusivity

i nformation.
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This docunment is a conpani on docunent to [DRAFT-MELGE . It discusses
"Dynami ¢ Mutual Exclusivity" in detail and introduces a new TE
construct (SRcLG to carry dynam c nutual exclusivity information

2. Dynam ¢ Miutual Exclusivity

As discussed in [ DRAFT-MELG, this type of mutual exclusivity exists
tenmporarily within a given network configuration. It comes into play
when two or nore Virtual TE Links depend on the usage of the sane
shar eabl e underlying server network donmain resource. Mitua
Exclusivity exists when the anount of the said server resource that
is available for sharing is |limted tenporarily; it ceases to exist
when sufficient anount of the resource is available for
accommodating all corresponding Virtual TE Links.

|
| +---+ / -\
| | Router ( ) VDM
| +---+ Node \-/ node
I
+--+ /-\ /-\ /-\ +--+
| RL------- (A)-mmmmne- (C)mmmmmmnn- (E)-emmmmnn- | R
+--+ \-/ \-/ \-/ +--+
/ \ / \
/ \ / \
/ \ / \
/ \ / \
/ \ \
+--+ /-\ /-\ /-\ +--+
| R2|--------- (B)--------- (D)--------- (F)--------- | R4
+---+ \-/ \-/ \-/ +---+

Fi gure la: Sanpl e topol ogy

Consi der the network topology depicted in Figure la. This is a
typi cal packet optical transport deploynment scenario where the WM
| ayer network domain serves as a Server Network Domain providing
transport connectivity to the packet |ayer network Domain (Cient
Net wor k Domai n) .

Nodes R1, R2, R3 and R4 are IP routers that are connected to an
Optical WDM transport network. A B, C, D, E and F are WDM nodes
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that constitute the Server

Net wor k Donai n.
and F) operate in both the server and client domains.

Cct ober 2013

The border nodes (A, B, E
Fi gure 1b

depicts how the Cient Network Domain TE topol ogy | ooks |ike when

there are no dient TE Links provisioned across the optical

| Adient TE |
| DataBase |

[R1] ++++++++ [ A]

[ R2] ++++++++ [ B]

donmi n.

| [ ] dient TE Node
| +++ dient TE Link

[E] +++++++++ [ R3]

[F] +++++++++ [ R4]

Figure 1b: Cdient TE Dat abase

| ***** B-F WDM Pat h
| @@og® B-E WDM Pat h
| ##### A-F VDM Pat h
I
+-- -+ [ -\ #isisiss -\ /-\ +-- -+
| R------- (A)-------- (C)--------- (E)--------- | R3|
+---+ \ -/ -/ @ \-/ @ +---+
@ \ @ / \@
@ \ @ / \@
@ \@ |/ \@
@ \@t / \@
@ \ @ ####H#H#E \ @
+-- -+ /-\ / -\ COoooonom / -\ +-- -+
| Re|--------- (B)--------- (D)----m---- S | Ra|
o e -+ \_/ *kkkkkkkx \_/ *kkkkkkkx \_/ o e -+
Fi gure 2a: Mutually Excl usive potential WDM pat hs

Now consi der augnenting the Cient TE topol ogy by creating three
Virtual TE Links across the optical domain. The potential paths in
the WDM network catering to these three virtual TE |links are as
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shown in Fig 2a and the correspondi ng augnented Cient TE topol ogy
is as illustrated in Fig 2b.

TE-Links B-F, B-E and A-F are mutual ly

|
| Cient-TE| | exclusive; They depend on the usage of the
| Database | | sane underlying shareabl e server resource
____________ |
[R1] ++++++++ [ A] [E] +++++++++ [ R3]
++++ ++++
++++ ++++
++++
++++ ++++
++++ ++++

[R2] ++++++++ [B] ++++++++++++++++++++ [F] +H+++++++ [ R4

Figure 2b: Cient TE Database - Mitually Exclusive Virtual TE Links

In this particular exanple, all three potential paths traverse
through the WDM Li nk {D-F}. Now assunme that this link has only 2

| anbda channel s avail able. Al so assune that any avail abl e | anbda can
get picked for each of these 3 correspondi ng underlying server LSPs.
This neans that only two out of the three Virtual TE Links can get
committed at the nonent. This dynanmic nutual exclusivity ceases to
exi st when a third | anbda channel becones avail able on the WDM | i nk
{D-F}.

Thi s docunment proposes the use of "Shared Resource Link G oup
(SRcL@ " for catering to this scenario.

3. Shared Resource Link Goup (SRcLG

SRLG (Shared Ri sk Link Goup - [RFC4202]) represents a set of |inks
that share a resource whose failure may affect all links in the set.
Since dynamic nutual exclusivity cones into play when the underlying
server resource is shareable, all corresponding Virtual TE-Links
woul d belong to the same SRLG This docunent introduces the notion
of a "Shared Resource Link Goup (SRcLG", which is neaningful only
in the context of Virtual TE Links. SRcLG represents a set of

Virtual TE-links that depend on the usage of a shared server-I|ayer
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resource that has a variabl e bandwi dth capacity and as a result nmay
sometinmes not be able to sinultaneously accommodate all
corresponding Virtual TE-Links in the set. As is the case with
SRLGs, a given Virtual TE Link may belong to nmultiple SRcLGs.

3.1. Construct

In terms of the TE construct that gets advertised, an SRcLG i s

not hing but an SRLG with sonme additional information to help

det ermi ne whi ch and how many of the corresponding virtual TE Links
can get conmitted sinultaneously. This additional infornmation is the
per-priority avail abl e shared resource bandwi dth associated with a
given SRLG Since an SRcLG cannot exist w thout the presence of a
corresponding SRLG the SRcLG is identified by the correspondi ng 32-
bit SRRGID. In other words, the SRcLGID is the same as the
identifier of the SRLGit represents.

0 1 2 3

01234567890123456789012345678901
i T e o o s T e e et e ok o Sl e
| Shared Ri sk Link Goup ID |
B i S S T s i S T st i S S S S S S S S i
[ Avai | abl e Shared Resource Bandwi dth at Priority O [
T T e b i i e e s . S I SR R S
| Avai | abl e Shared Resource Bandwidth at Priority 1 |
T T e i e s S e e  E C b o o R
| Avai | abl e Shared Resource Bandwidth at Priority 2 |
B i S S T s i S T st i S S S S S S S S i
[ Avai | abl e Shared Resource Bandwi dth at Priority 3 [
T T e b i i e e s . S I SR R S
| Avai | abl e Shared Resource Bandwidth at Priority 4 |
T T e i e s S e e  E C b o o R
| Avai | abl e Shared Resource Bandwidth at Priority 5 |
B i S S T s i S T st i S S S S S S S S i
[ Avai | abl e Shared Resource Bandwi dth at Priority 6 [
T T e b i i e e s . S I SR R S
| Avai | abl e Shared Resource Bandwidth at Priority 7 |
T T e i e s S e e  E C b o o R

The SRcLG i nformation advertised into the Client TE Donmain is an
unordered list of SRcLGs present in a given Virtual Topol ogy. Unlike
the SRLG construct or the MELG construct, the SRcLG construct does
not get advertised per TE-Link. This is because the information
carried in this construct is quite dynamic in nature and adverti sing
it per TE-Link poses serious scaling concerns.
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3.2. Advertising Rul es

As far as the advertisenent of a Virtual TE-Link is concerned, there
is no perceived difference between SRLG and SRcLG The 32-bit | Ds of
all SRcLGs that a Virtual TE-Link belongs to are advertised via the
SRLG contruct. Additionally, all SRcLG information associated with a
given Virtual Topology is advertised into the dient TE Domain by
the provider of the Virtual Topology. It is the responsibility of
this provider to keep the bandwi dth availability information for
each SRcLG current with tinely updates. The draft envisions that one
or nore server donmain OSPF/I SIS TE speakers will be tasked to
provide these tinely updates. This TE speaker may advertise all
SReLG information (that it is responsible for) in the same OSPF-
LSA/ 1 SI S-LSP or advertise each SRcLG TLV separately - one in each
OSPF- LSA/ | SI S- LSP.

3.3. Processing Rules
The intended consumer of this SRcLG information is the PCE in the
Client TE Domain. The dient PCE should take this advertised
informati on into account when perfornming path selection for services
over the Virtual Topol ogy provided by the network domain. In
particular, this information should be used when deci di ng how many
Virtual TE |links could be acconpdated sinultaneously on a given
SRcLG at a given priority |evel.

4. Security Considerations
TBD

5. I ANA Consi derati ons
TBD
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