CCAMP Wor ki ng Group Zafar Al

Internet Draft George Swal | ow
I ntended status: Standard Track Clarence Filsfils
Expires: April 18, 2014 Luyuan Fang

Ci sco Systens

Kenji Kumaki

KDDI Cor por ati on

Ruedi ger Kunze

Deut sche Tel ekom AG
Dani el e Ceccarell

Eri csson

Xi an Zhang

Huawei

Cct ober 19, 2013

Resource ReserVation Protocol -Traffic Engi neering (RSVP-TE)
Extensi on for Signaling Oojective Function and Metric Bound
draft-ali-ccanp-rc-objective-function-netric-bound-04.txt

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 docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current
Internet-Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a maxi num of six
mont hs and rmay be updated, replaced, or obsol eted by other
docunents at any tine. 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 April 18, 2014.

Copyright Notice

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

This docunment is subject to BCP 78 and the | ETF Trust’s Lega
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
Section 4.e of the Trust Legal Provisions and are provided w thout
warranty as described in the Sinplified BSD License.



Ali, Swallow, Filsfils Expires April 2014 [ Page 1]



I D draft-ali-ccanp-rc-objective-function-netric-bound-04.txt

This docunment may contain material from|ETF Docunents or |ETF
Contri butions published or nmade publicly avail abl e before Novenber
10, 2008. The person(s) controlling the copyright in sone of this
materi al may not have granted the I ETF Trust the right to all ow
nodi fications of such material outside the | ETF Standards Process.
Wt hout obtaining an adequate |icense fromthe person(s)
controlling the copyright in such materials, this docunent nay not
be nodified outside the | ETF Standards Process, and derivative
works of it may not be created outside the | ETF Standards Process,
except to format it for publication as an RFC or to translate it

i nto | anguages ot her than English

Abst r act

In particular networks such as those used by financia

institutions, network performance criteria such as latency are
becom ng critical to data path selection. However cost is still an
i mportant consideration. This leads to a situation where path
calculation involves multiple netrics and nore conpl ex objective
functions.

When using GWLS control plane, there are nany scenarios in which a
node may need to request a renote node to perform path conputation
or expansion, like for exanple multi-domain LSP setup, Ceneralized
Mul ti-Protocol Label Switching (GWLS) User-Network Interface (UN)
or sinply the utilization of a loose EROin intra donain signaling.
In such cases, the node requesting for the setup of an LSP needs to
convey the required objective function to the renote node, to
enable it to performroute conputation in the desired fashion
Simlarly, there are cases the ingress needs to indicate a TE
metric bound for a | oose segnent that is expanded by a renobte node.

Thi s docunent defines extensions to the RSVP-TE Protocol to allow
an ingress node to request the required objective function for the
route computation, as well as a nmetric bound to influence route
comput ati on deci sions at a renote node(s).

Conventions used in this docunent
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOVWENDED', "MAY", and "OPTIONAL" in

this docunment are to be interpreted as described in RFC 2119
[ RFC2119] .

Ali, Swallow, Filsfils Expi res January 2014 [ Page 2]



I D draft-ali-ccanp-rc-objective-function-netric-bound-04.txt
Tabl e of Contents
Copyright NOti Ce. ... i e e e e 1
L. Introducti On. ... 3
2. RSVP-TE signaling extensi ONS. .. ... 4
2.1. njective Function (OF) Subobject......................... 4
2.1.1. Mnimum TE Metric Cost Path Cbjective Function....... 6
2.1.2. Mnimum I GP Metric Cost Path Objective Function...... 6
2.1.3. Mninmum Latency Path Objective Function.............. 6
2.1.4. Mninmum Latency Variation Path Objective Function....7
2.2. Metric subobject. ... ... ... .. 7
2.3. Processing Rules for the OF Subobjects.................... 8
2.4. Processing Rules for the Metric subobject................. 9
3. Security Considerati ONS. . ... ... ... 11
4. TANA Considerati ONS. . ...t 11
5. ACKNOW edgmMENt S. . .. . e 12
6. ReferenCes. . ... .. . 12
6.1. Normative References........ ... .. .. . . . . .. .. . ... 12
6.2. Informative References........ ... .. . .. .. .. 12
1. Introduction

Al

As noted in [OSPF-TE-METRIC] and [ISIS-TE-METRIC], in certain
networ ks such as financial information networks (e.g. stock

mar ket data providers), performance criteria such as |latency are
becoming critical to data path selection along with other
metrics. Such networks may require selection of a path that

m nimzes end-to-end latency. O a path may need to be found that
m nimzed sone other TE netric(s), while subject to a | atency
bound. Thus there is a requirenment to be able to find end-to-end
paths with different optimzation criteria.

When the entire route for an LSP is conputed at the ingress node,
this requirenment can be net by a | ocal decision at that node.
However, there are scenarios where partial or full route

comput ations are performed by renote nodes. The scenari os incl ude
(but are not linmted to):

LSPs with | oose hops in the Explicit Route Ohject (ERO,
i ncluding intra-domain LSPs.

GWLS- UNI where route conputation may be performed by the
UNI - Net work (server) node [ RFC4208];
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Multi domain LSP setup with per donain path conputation;

In these scenarios, there is a need for the ingress node to
convey the optim zation criteria (e.g., |G cost, TE cost, hop
counts, latency, etc.) to be used for the path conputation to the
node perfornming route conputation or expansion. Similarly, there
is a need for the ingress node to indicate a TE metric bound for
the | oose segnent being expanded by a renpte node.

[ RFC5541] defines extensions to the Path Conputation El enent
communi cati on Protocol (PCEP) to allow a Path Conputation dient
(PCC) indicate in a path conputation request the desired

obj ective function. [RFC5440] and [I| D SERVI CE- AWARE] defi nes
extension to the PCEP to allow a PCC indicate in a path
comput ati on request a bound on given TE netric(s). This draft
defines sinmlar nmechanisns for the RSVP-TE protocol allow ng an
ingress node to indicate in a Path request the desired objective
function along with any associated TE nmetric bound(s). The nodes
perform ng route expansion use this information to find the
"best" candi date route.

2. RSVP-TE signaling extensions

This section defines RSVP-TE signaling extensions required to
address the above-nentioned requirenents. Two new ERO subobj ect
types, bjective Function (OF) and Metric, are defined. Their
purpose is as follows.

OF subobj ect conveys a set of one or nore specific
optimization criteria that needs be followed in expandi ng
route of a TE-LSP in MiltiProtocol Label Switching (MPLS) and
GWPLS net wor ks.

Metric Bound subobject indicates the bound on the path netric
that needs to be observed for the | oose segnent to be
consi dered as acceptabl e by the ingress node.

The scope of the Metric and OF subobjects is the node performng
t he expansion for |oose ERO and t he subsequent ERO subobject that
identifies an abstract node. The followi ng subsection provides
the details.

2.1. vjective Function (OF) Subobject
A new ERO subobject type hjective Function (OF) is defined in
order for the ingress node to indicate the required objective

function on a | oose hop. The ERO subobject type OF is optional
It MAY be carried within an ERO object of RSVP-TE Path nessage
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and its scope is limted to previous ERO subobject that
identifies an abstract node. For nore details please refer to
the Processing Rules for the OF Subobjects section.

The OF subobject has the follow ng fornat:

0 1 2 3
01234567890123456789012345678901
B i S S T s i S T st i S S S S S S S S i
| L] Type [ Length [ OF Code [ Reserved [
B e i i e o e e S T S e e s i i TR S

The fields of OF subobject are defined as foll ows:

L bit: The L bit MJST be set to represent a | oose hop in the
explicit route.

Type: The Type is to be assigned by | ANA (suggested val ue:
66) .

Length: The Length contains the total |length of the subobject
in bytes, including the Type field, the Length field. The Length
of the subobject is 4.

OF Code (1 byte): The identifier of the objective function.
The following OF code val ues are suggested. These values are to
be assigneyd by | ANA.

* OF code value 0 is reserved.

* OF code value 1 (to be assigned by IANA) is for M ninmm TE
Metric Cost Path (MIMCP) OF defined in this document. See
definition of MICP OF in the follow ng.

* OF code value 2 (to be assigned by IANA) is for M ninum
Interior Gateway Protocol (1GP) Metric Cost Path (M MCP) OF
defined in the foll ow ng.

* OF code value 3 (to be assigned by IANA) is for M ninum
Load Path (M.P) OF as defined in RFC5541.

* OF code value 4 (to be assigned by I ANA) is for Maxi num
Resi dual Bandwi dth Path (MBP) OF as defined in RFC5541.

* OF code value 5 (to be assigned by 1ANA) is for Mnimze
Aggr egat e Bandwi dt h Consunption (MBC) OF as defined in RFC5541.
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* OF code value 6 (to be assigned by 1ANA) is for Mninmze
the Load of the nost |oaded Link (ML) OF as defined in RFC5541.

* OF code value 7 is skipped (to keep the objective function
code val ues consi stent between [RFC5541] and this draft.

* OF code value 8 (to be assigned by IANA) is for M ninum
Latency Path (M.P) OF defined in this docunent. See definition
of MLP OF in the foll ow ng.

* OF code value 9 (to be assigned by IANA) is for M ninmum
Latency Variation Path (MVP) OF defined in this docunent. See
definition of MLVP OF in the follow ng.

O her objective functions nmay be defined in future.

Reserved (5 bytes): This field MIST be set to zero on
transm ssion and MJST be ignored on receipt.

2.1.1. Mnimum TE Metric Cost Path Objective Function

M ni mrum TE Metric Cost Path (MIMCP) OF is defined as an

bj ective Function where a path is conputed such that the sum of
the TE netric of the links along the path is mninmzed. In the

context of | oose hop expansion, the ERO expandi ng node MJST try
to find a route such that the sumof the TE metric of the |inks
along the route is mnimzed.

2.1.2. Mnimum | GP Metric Cost Path Objective Function

M nimum I GP Metric Cost Path (MMCP) OF is defined as an

bj ective Function where a path is computed such that the sum of
the 1GP netric of the links along the path is mnimzed. In the
context of |oose hop expansion, the ERO expandi ng node MJST try
to find a route such that the sumof the 1GP netric of the |inks
along the route is mnimzed.

2.1.3. Mninmm Latency Path Objective Function

M ni rum Latency Path (M.P) OF is defined as an Objective
Function where a path is conputed such that |latency of the path
is minimzed. In the context of |oose hop expansion, the ERO
expandi ng node MJUST try to find a route such that overall

| atency of the | oose hop is mnimzed.
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2.1.4. Mninum Latency Variation Path Cbjective Function

M ni mum Latency Variation Path (MLVP) OF is defined as an

bj ective Function where a path is conputed such that | atency
variation in the path is mnimzed. In the context of |oose hop
expansi on, the ERO expandi ng node MJST try to find a route such
that overall latency variation of the |oose hop is mnimzed.

2.2. Metric Bound subobject

The ERO subobj ect type Metric Bound (MB) is optional. It MAY be
carried within an ERO object of RSVP-TE Path nessage and its
scope is limted to previous ERO subobject that identifies an
abstract node. It is possible to identify different Metric Bound
subobj ects for different hops of the EROto be expanded. For
nore details please refer to the Processing Rules for the Metric
Bound Subobj ects secti on.

Thi s subobject has the followi ng fornat:

0 1 2 3
01234567890123456789012345678901
B T i it T s i S e i SR SR
| L] Type [ Length | metric-type | B Reserved [
i T e o o i e e e e i e s S S R SR
| met ri c- bound |
B i S S T s i S T st i S S S S S S S S i

The fields of the Metric subobject are defined as foll ows:

L bit: The L bit is set if the subobject represents a | oose
hop in the explicit route. If the bit is not set, the
subobj ect represents a strict hop in the explicit route.

Pl ease note that use of MB subobject is also applicable to
strict hops, e.g., in selecting a conponent link within a
het er ogeneous bundl ed TE |ink

Type: The Type is to be assigned by | ANA (suggested val ue:
67).

Length: The Length is 8.
Metric-type (8 bits): Specifies the netric type associated

with the partial route expended by the node processing the
| oose ERO The follow ng values are currently defined:
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* T=1. cumul ative | GP cost

*  T=2: cunul ative TE cost

* T=3: Hop Counts

* T=4: Curul ative Latency

* T=5: Cumul ative Latency Variation

B bit: Best-effort bit. Wen the best-effort (B) bit is set,
it neans that the ingress allows for the set up of an LSP
that does not neeting the MB requirenment. Wen the best-
effort (B) bit is not set, it neans that the MB needs to be
obser ved.

Reserved: This field MIUST be set to zero on transm ssion and
MUST be ignored on receipt.

Metric-bound (32 bits): The netric-bound indicates an upper
bound for the path nmetric that MJST NOT be exceeded for the
ERO expendi ng node to consider the conputed path as
acceptable. The nmetric bound is encoded in 32 bits using | EEE
floating point format as defined in [| EEE 754.1985]). Wen it
indicates a time value (i.e. Latency or Latency Variation) it
is expressed in mlliseconds.

2.3. Processing rules

A single OF subobjects SHOULD be used between a pair of
abstract nodes in ERO. Miltiple Metric Bound subobjects MAY be
i ndi cated for each hop to be expanded and MJST be pl aced after
each abstract node subobject. Different Metric Bounds MAY be
identified for each hop expansion

2.3.1. Processing Rules for the OF Subobjects

The basic processing rules of an ERO are not altered. Please
refer to [ RFC3209] for details.

The scope of the OF subobject is the previous ERO subobject that
identifies an abstract node, and the subsequent ERO subobject
that identifies an abstract node. Miltiple OF subobjects nmay be
present between any pair of abstract nodes. However, only first
OF subobject is analyzed and others are ignored.
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The followi ng conditions SHOULD result in Path Error with error
code "Routing Problent and error subcode "Bad EXPLI Cl T_ROUTE
obj ect™:

If the first OF subobject is not preceded by an ERO subobj ect
identifying the next hop

If the OF subobject follows an ERO subobject identifying the
next hop that does not have the L-bit set.

If the processing node does not understand the OF subobject, it
SHOULD send a PathErr with the error code "Routing Error" and
error value of "Bad Explicit Route Object" toward the sender

[ RFC3209] .

If the processing node understands the OF subobject and the ERO
passes the above nentioned sanity check and any other sanity
checks associated with other ERO subobjects |local to the node,
the node takes the follow ng actions:

If the node supports the requested OF, the node expands the
| oose hop using the requested OF as optim zation criterion for
conputing the route to the next abstract node. After
processing, the OF subobjects are renpved fromthe ERO The
rest of the steps for the | oose ERO processing follow
procedures outlined in [ RFC3209].
If the node understands the OF subobject but does not support
the requested O, it SHOULD send a Path Error with error code
"Routing Problent and a new error subcode "Unsupported
bj ective Function". The error subcode "Unsupported hjective
Function" for Path Error code "Routing Problent is to be
assi gned by | ANA
If the OF is supported but policy does not permt applying
it, the processing node SHOULD send a Path Error with error
code "Policy control failure" (value 2) and subcode "objective
function not allowed". The error subcode "objective function
not allowed" for Path Error code "Policy control failure" is
to be assigned by | ANA

2.3.2. Processing Rules for the MB subobject

The basic processing rules of an ERO are not altered. Please
refer to [ RFC3209] for details.

Ali, Swallow, Filsfils Expi res January 2014 [ Page 9]



I D draft-ali-ccanp-rc-objective-function-netric-bound-04.txt

The scope of the MB subobject is between the previ ous ERO
subobj ect that identifies an abstract node, and the subsequent
ERO subobj ect that identifies an abstract node. Miltiple MB
subobj ects may be present between any pair of abstract nodes.

If the processi ng node does not understand the MB subobject, it
SHOULD send a PathErr with the error code "Routing Error" and
error value of "Bad Explicit Route (bject"” toward the sender

[ RFC3209] .

If the processi ng node understands the MB subobject and the ERO
passes the above nentioned sanity check and any other sanity
checks associated with other ERO subobjects |local to the node,
the node takes the foll owi ng actions:

For all the MB subobject(s), the node expands the ERO such
that the requested netric bound(s) are nmet for the route
between the two abstract nodes in the ERO After processing
the Metric subobjects are renoved fromthe ERO The rest of
the steps for the ERO processing follow procedure outlined in
[ RFC3209] .

If the node understands the MB subobject but cannot find a
route to the next abstract node such that the requested netric
bound(s) can be satisfied and the best-effort (B) bit is not
set, it SHOULD send a Path Error with error code "Routing
Probl em and a new error subcode "No route avail able toward
destination with the requested netric bounds". The error
subcode "No route available toward destination with the
requested metric bounds" for Path Error code "Routing Problent
is to be assigned by I ANA (See | ANA section for details).

If the node understands the Metric subobject but cannot find
a route to the next abstract node such that the requested
metric bound(s) can be satisfied and the best-effort (B) bit
is set, it SHOULD send a Path Error nessage with error code
"Notify Error" and a new error subcode "Route not nmatching the
requested metric bounds" is to be assigned by | ANA (See | ANA
section for details).

The ERO expandi ng node SHOULD respect the Metric Bound
constraints in realizing any segnent recovery procedure to
change the route of the segnent expanded by the said node. |If
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best-effort (B) bit is set and the new recovery segnent
violates the Metric Bound constraints, the ERO expandi ng
SHOULD send a Path Error nessage with error code "Notify
Error" and a new error subcode "Route not matching the
requested netric bounds" is to be assigned by | ANA (See | ANA
section for details).

3. Security Considerations
Thi s docunent does not introduce any additional security issues
above those identified in [ RFC5920], [RFC2205], [RFC3209], and
[ RFC3473] .

4. | ANA Consi derations

4.1. ERO Subobj ect

Thi s docunment adds the follow ng two new subobject of the
existing entry for ERO (20, EXPLICI T_ROUTE):

Val ue Description
TBA (suggest val ue: 66) bj ective Function (OF) subobject
TBA (suggest val ue: 67) Metric subobject

These subobject nmay be present in the Explicit Route Object, but
not in the Route Record hject.

OF Code values carried in OF subobject requires an | ANA entry
wi th suggested val ues as defined in section 2. 1.

4.2. New RSVP error sub-code

For Error Code = 24 "Routing Problenmt (see [RFC2205]) the
foll owi ng sub-code is defined.

Sub- code Val ue

No route available toward destination To be assigned by | ANA
with the requested netric bounds Suggest ed Val ue: TBA.

For Error Code = 25 "Notify Error" (see [RFC2205]) the foll ow ng
sub-code is defined.
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Sub- code Val ue
Rout e not matching the requested To be assigned by | ANA.
nmetric bounds Suggest ed Val ue: TBA.
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