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Abst ract

Segment Routing (SR) enabl es any head-end node to select any path

wi t hout relying on a hop-by-hop signaling technique (e.g., LDP or
RSVP-TE). It depends only on "segnents" that are advertised by Link-
State Interior Gateway Protocols (1 GPs). A Segnent Routed Path can
be derived froma variety of mechani sns, including an | GP Shortest
Path Tree (SPT), explicit configuration, or a Path Conputation

El ement (PCE). This docunent specifies extensions to the Path
Conput ati on El enent Protocol (PCEP) that allow a stateful PCE to
conpute and initiate Traffic Engineering (TE) paths, as well as a PCC
to request a path subject to certain constraint(s) and optim zation
criteria in SR networks.

Requi rement s Language
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ 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 (1ETF). 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/.
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1. I nt roduction

SR technol ogy | everages the source routing and tunneling paradigns.

A source node can choose a path without relying on hop-by-hop
signaling protocols such as LDP or RSVP-TE. Each path is specified
as a set of "segnents" advertised by link-state routing protocols
(IS-1Sor OSPF). [I-D.filsfils-rtgwg-segnent-routing] provides an
introduction to SR architecture. The corresponding |1S-1S and OSPF
extensions are specified in
[I-D.ietf-isis-segnment-routing-extensions] and
[I-D.ietf-ospf-segnent-routing-extensions], respectively. SR
architecture defines a "segnent" as a piece of information advertised
by a link-state routing protocols, e.g. an IGP prefix or an |IGP

adj acency. Several types of segnments are defined. A Node segnent
represents an ECMP-aware shortest-path conputed by IGP to a specific
node, and is always global within SR/'IGP domain. An Adjacency
Segnment represents unidirectional adjacency. An Adjacency Segnent is
| ocal to the node which advertises it. Both Node segnments and

Adj acency segnents can be used for SR Traffic Engineering (SR-TE)

The SR architecture can be applied to the MPLS forwardi ng pl ane

wi t hout any change, in which case an SR path corresponds to an MPLS
Label Switching Path (LSP). This docunent is relevant to only MPLS
forwardi ng pl ane, and assunmes that a 32-bit Segnment ldentifier (SID)
represents an absolute value of MPLS |label entry. In this docunent,
"Node- SI D' and "Adj acency-SI D' denote Node Segnent Identifier and
Adj acency Segnent ldentifier respectively.

A Segnent Routed path (SR path) can be derived froman | GP Shortest
Path Tree (SPT). SR TE paths may not follow I GP SPT. Such paths may
be chosen by a suitable network planning tool and provisioned on the
source node of the SR-TE path.

[ RFC5440] describes Path Computation El ement Protocol (PCEP) for
conmmuni cati on between a Path Conmputation Cient (PCC) and a Path
Conput ati on El enent (PCE) or between one a pair of PCEs. A PCE or a
PCC operating as a PCE (in hierarchical PCE environnment) computes
pat hs for MPLS Traffic Engineering LSPs (MPLS-TE LSPs) based on
various constraints and optinization criteria.
[I-D.ietf-pce-stateful -pce] specifies extensions to PCEP that allow a
stateful PCE to conpute and recommrend network paths in conpliance
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with [ RFC4657] and defines objects and TLVs for MPLS-TE LSPs.

Stateful PCEP extensions provide synchroni zati on of LSP state between
a PCC and a PCE or between a pair of PCEs, delegation of LSP control,
reporting of LSP state froma PCCto a PCE, controlling the setup and
path routing of an LSP froma PCE to a PCC. Stateful PCEP extensions
are intended for an operational nodel in which LSPs are configured on
the PCC, and control over themis delegated to the PCE

A mechanismto dynamically initiate LSPs on a PCC based on the
requests froma stateful PCE or a controller using stateful PCE is
specified in [I-D.ietf-pce-pce-initiated-Isp]. Such nmechanismis
useful in Software Driven Networks (SDN) applications, such as denand
engi neering, or bandw dth cal endari ng.
It is possible to use a stateful PCE for conputing one or nmore SR-TE
pat hs taking into account various constraints and objective
functions. Once a path is chosen, the stateful PCE can initiate an
SR-TE path on a PCC usi ng PCEP extensions specified in
[I-D.ietf-pce-pce-initiated-1sp] using the SR specific PCEP
ext ensi ons described in this docunent. Additionally, using
procedures described in this docunent, a PCC can request an SR path
fromeither stateful or a stateless PCE. This specification relies
on the PATH SETUP-TYPE TLV and procedures specified in
[1-D.sivabal an-pce-1sp-setup-type].

2. Term nol ogy
The followi ng term nol ogies are used in this docunent:
ERO Explicit Route Object
IGP: Interior Gateway Protocol
IS 1S Internediate Systemto Internediate System
LSR. Label Switching Router
MBD:  Maxi mum SI D Depth
NAI :  Node or Adjacency ldentifier
OSPF:  Open Shortest Path First
PCC. Path Conputation dient
PCE: Path Conputation El enent

PCEP: Path Conputation El ement Protocol
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RRO. Record Route nbject
SID:  Segnent ldentifier
SR:  Segnent Routing
SR-TE: Segnent Routed Traffic Engineering
TED: Traffic Engi neering Database
3. Overview of PCEP Qperation in SR Networks

In SR networks, an ingress node of an SR path appends all outgoing
packets with an SR header consisting of a list of SIDs (or MPLS

| abel s in the context of this document). The header has all
necessary information to guide the packets fromthe ingress node to
the egress node of the path, and hence there is no need for any

si gnal i ng protocol.

In a PCEP session, LSP information is carried in the Explicit Route
bj ect (ERO, which consists of a sequence of subobjects. Various
types of ERO subobjects have been specified in [ RFC3209], [RFC3473],
and [ RFC3477]. |In SR networks, an ingress node of an SR path appends
al | outgoing packets with an SR header consisting of a list of SIDs
(or MPLS labels in the context of this docunent). SR-TE LSPs

comput ed by a PCE can be represented in one of the foll owing forns:

0 An ordered set of |IP address(es) representing network nodes/links:
In this case, the PCC needs to convert the | P address(es) into the
correspondi ng MPLS | abels by consulting its Traffic Engi neering
Dat abase (TED).

0 An ordered set of SID(s).

0 An ordered set of both MPLS | abel (s) and I P address(es): In this
case, the PCC needs to convert the |IP address(es) into the
corresponding SID(s) by consulting its TED.

Thi s docunent defines a new ERO subobj ect denoted by "SR-ERO

subobj ect" capable of carrying a SID as well as the identity of the
node/ adj acency represented by the SID. SR-capable PCEP speakers
shoul d be able to generate and/or process such ERO subobject. An ERO
cont ai ni ng SR- ERO subobj ects can be included in the PCEP Path

Conput ati on Reply (PCRep) message defined in [ RFC5440], the PCEP LSP
Initiate Request nessage (PClnitiate) defined in
[I-D.ietf-pce-pce-initiated-Isp], as well as in the PCEP LSP Update
Request (PCUpd) and PCEP LSP State Report (PCRpt) nessages defined in
defined in [I-D.ietf-pce-stateful-pce].

Si vabal an, et al. Expi res January 4, 2015 [ Page 5]



Internet-Draft PCEP Ext ensions for Segnent Routing July 2014

When a PCEP session between a PCC and a PCE is established, both PCEP
speakers exchange information to indicate their ability to support
SR-specific functionality. Furthernore, an LSP initially established
via RSVP-TE signaling can be updated with SR-TE path. This
capability is useful when a network is migrated from RSVP-TE to SR TE
technology. Similarly, an LSP initially created with SR-TE path can
updated to signal the LSP using RSVP-TE if necessary.

A PCC MAY include an RRO object containing the recorded LSP in PCReq
and PCRpt nessages as specified in [ RFC5440] and
[I-D.ietf-pce-stateful -pce] respectively. This docunent defines a
new RRO subobj ect for SR networks. Methods used by a PCC to record
SR-TE LSP are outside the scope of this docunent.

In summary, this docunent:

0 Defines a new PCEP capability, new ERO subobject, new RRO
subobj ect, a new TLV, and new PCEP error codes.

0 Specifies how two PCEP speakers can establish a PCEP session that
can carry information about SR-TE pat hs.

0 Specifies processing rules of ERO subobject.

0 Defines a new path setup type carried in the PATH SETUP- TYPE TLV
for SR-TE LSP.

The extensions specified in this docunent are applicable to the
statel ess PCE nodel defined in [RFC5440], as well as for the active
stateful and passive stateful PCE nodels defined in
[I-D.ietf-pce-stateful-pce].

4. SR-Specific PCEP Message Extensions

As defined in [ RFC5440], a PCEP nessage consists of a common header
followed by a variable |l ength body nmade up of mandatory and/ or
optional objects. This docunent does not require any changes in the
format of PCReq and PCRep nmessages specified in [ RFC5440], PCinitiate
message specified in [I-D.ietf-pce-pce-initiated-Isp], and PCRpt and
PCUpd nmessages specified in [I-D.ietf-pce-stateful-pce]. However,
PCEP nessages pertaining to SR-TE LSP MJST i ncl ude PATH SETUP- TYPE
TLV in the RP or SRP object to clearly identify that SRRTE LSP is

i ntended. | n other words, a PCEP speaker MJST not infer whether or
not a PCEP nessage pertains to SR-TE LSP from any ot her object or
TLV.
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5. Object Formats
5.1. The OPEN nj ect
Thi s docunent defines a new optional TLV for use in the OPEN Obj ect.
5.1.1. The SR PCE Capability TLV
The SR-PCE- CAPABI LI TY TLV is an optional TLV associated with the OPEN
bj ect to exchange SR capability of PCEP speakers. The format of the
SR- PCE- CAPABI LI TY TLV is shown in the follow ng figure:
0 1 2 3

01234567890123456789012345678901
B S S I T S S e e S S T S S S S i i S S

[ Type=TBD [ Lengt h=4 [
B i i S S i I e i S S R L e e e e
| Reserved | Fl ags | VSD |

T i T S T i T S S S S T

Figure 1: SR-PCE- CAPABI LITY TLV for nat

The code point for the TLV type is to be defined by | ANA. The TLV
length is 4 octets.

The 32-bit value is formatted as follows. The "Maxi mum SI D Depth" (1
octet) field (MSD) specifies the maxi mum nunber of SIDs that a PCCis
capabl e of inposing on a packet. The "Flags" (1 octet) and
"Reserved" (2 octets) fields are currently unused, and MJST be set to
zero on transni ssion and ignored on reception.

5.1.1.1. Exchanging SR Capability

By including the SR-PCE- CAPABILITY TLV in the OPEN nessage desti ned
to a PCE, a PCCindicates that it is capable of supporting the head-
end functions for SR-TE LSP. By including the TLV in the OPEN
message destined to a PCC, a PCE indicates that it is capable of
computi ng SR-TE pat hs.

The nunber of SIDs that can be inposed on a packet depends on PCC s
data plane's capability. The default value of MSD is O neaning that
a PCC does not inpose any limtation on the nunber of SIDs included
in any SR-TE path coming fromPCE. Once an SR-capabl e PCEP sessi on
is established with a non-default MSD val ue, the correspondi ng PCE
cannot send SR-TE paths with SIDs exceeding that MSD value. |If a PCC
needs to nodify the MsD val ue, the PCEP session MJST be cl osed and
re-established with the new MSD value. |f a PCEP session is
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established with a non-default MSD value, and the PCC receives an SR-
TE path containing nore SIDs than specified in the MSD val ue, the PCC
MUST send a PCErr nessage with Error-Type 10 (Reception of an invalid
object) and Error-val ue 3 (Unsupported nunber of Segnent ERO).

The SR Capability TLV is neaningful only in the OPEN nessage sent
froma PCCto a PCE. As such, a PCE does not need to set MSD val ue

i n outbound nessage to a PCC. Simlarly, a PCCignores any MSD val ue
received froma PCE. |If a PCE receives multiple SR PCE- CAPABI LI TY
TLVs in an OPEN nessage, it processes only the first TLV is
processed.

5.2. The RP/ SRP bj ect

In order to setup an SR-TE LSP using SR, RP or SRP object MJST PATH
SETUP- TYPE TLV specified in [I-D.sivabal an-pce-I|sp-setup-type]. This
docunent defines a new Path Setup Type (PST) for SR as foll ows:

o PST = 1: Path is setup using Segment Routing Traffic Engineering
t echni que.

5.3. ERO nject

An SR-TE path consists of one or nore SID(s) where each SI D MAY be
associated with the identifier that represents the node or adjacency
corresponding to the SID. This identifier is referred to as the
"Node or Adjacency ldentifier’ (NAI). As described later, a NAl can
be represented in various formats (e.g., |Pv4 address, |Pv6 address,
etc). Furthernore, a NAl is used only for troubl eshooting purposes,
and MUST NOT be used to replace or nodify any fields in a data packet
header .

The ERO object specified in [RFC5440] is used to carry SR-TE path
information. |In order to carry SID and/or NAl, this docunent defines
a new ERO subobject referred to as "SR ERO subobj ect"” whose format is
specified in the followi ng section. An ERO object carrying an SR-TE
pat h consi sts of one or nore ERO subobject(s), and MJUST carry only
SR- ERO subobject. Note that an SR-ERO subobj ect does not need to
have both SID and NAI. However, at |east one of them MJST be
present.

When buil ding the MPLS | abel stack from ERO a PCC MJUST assune that
SR- ERO subobj ects are organi zed as a last-in-first-out stack. The
first subobject relative to the begi nning of ERO contains the

i nformati on about the topnost |abel. The |ast subobject contains

i nformation about the bottommost | abel
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5.3.1. SR-ERO Subobj ect

An SR- ERO subobj ect consists of a 32-bit header followed by the SID
and the NAI associated with the SID. The SIDis a 32-bit nunber.
The size of the NAl depends on its respective type, as described in
the followi ng sections.

0 1 2 3
01234567890123456789012345678901
B T i S S i S T h T i S S S S e
| L] Type | Length | ST | Fl ags | FI S| M
B E e r e s i s i o T T s S S S S 2
SID
I+- B i e o s s S S s s T ST S S S S S S +-|+
/1 NAI (vari abl e) /1
B T i S S i S T h T i S S S S e

Fi gure 2: SR-ERO Subobj ect format
The fields in the SR ERO Subobject are as foll ows:

The 'L’ Flag indicates whether the subobject represents a | oose-hop
in the LSP [RFC3209]. |If this flag is unset, a PCC MJST not
overwite the SID value present in the SR-ERO subobject.

O herwi se, a PCC MAY expand or replace one or nore SID value(s) in
the received SR ERO based on its | ocal policy.

Type is the type of the SR-ERO subobject. This docunent defines the
SR- ERO subobj ect type, and requests a new codepoint from | ANA

Length contains the total |ength of the subobject in octets,
including the L, Type and Length fields. Length MJST be at |east
8, and MJST be a nultiple of 4. As nentioned earlier, an SR ERO
subobj ect MJUST have at least SID or NAI. The length should take
into consideration SID or NAIl only if they are not null. The
flags described bel ow used to indicate whether SID or NAl field is
nul | .

SID Type (ST) indicates the type of information associated with the
SID contained in the object body. The SID Type val ues are
described later in this docunent.
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Flags is used to carry any additional information pertaining to SID.
Currently, the following flag bits are defined:

* M Wen this bit is set, the SID value represents an MPLS | abe
stack entry as specified in [ RFC5462] where only the | abe
value is specified by the PCEE Qher fields (TC, S, and TTL)
fields MIUST be considered invalid, and PCC MJST set these
fields according to its local policy and MPLS forwarding rul es.

* C Wen this bit as well as the Mbit are set, then the SID
val ue represents an MPLS | abel stack entry as specified in
[ RFC5462], where all the entry’'s fields (Label, TC, S, and TTL)
are specified by the PCEE However, a PCC MAY choose to
override TC, S, and TTL val ues according its local policy and
MPLS forwarding rul es.

* S: When this bit is set, the SID value in the subobject body is
null. In this case, the PCCis responsible for choosing the
SID value, e.g., by looking up its TED using the NAI which, in
this case, MJST be present in the subobject.

* F. When this bit is set, the NAl value in the subobject body is
nul | .

Editorial Note: we need to decide how to treat an SR-ERO subobj ect
in which both NAI and SID are null.

SID is the Segnent Identifier

NAI contains the NAl associated with the SID. Depending on the
val ue of ST, the NAI can have different format as described in the
foll owi ng section.

5.3.2. NAI Associated with SID
Thi s docunment defines the follow ng NAlSs:
"IPv4 Node ID is specified as an IPv4 address. |In this case, ST

value is 1, and the Length is 8 or 12 depending on either SID or
NAI or both are included in the subobject.
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"I Pv6 Node ID is specified as an | Pv6 address. |In this case, ST
and Length are 2, and Length is 8, 20, or 24 depending on either
SID or NAI or both are included in the subobject.

"I Pv4 Adjacency’ is specified as a pair of IPv4 addresses. In this
case, ST value is 3. The Length is 8, 12, or 16 depending on
either SID or NAI or both are included in the subobject, and the
format of the NAI is shown in the followi ng figure

0 1 2 3
01234567890123456789012345678901
i T e o o s T e e et e ok o Sl e
| Local 1 Pv4 address |
B i S S T s i S T st i S S S S S S S S i
[ Renot e | Pv4 address [
T T e b i i e e s . S I SR S

Figure 3: NAl for |Pv4 Adjacency

"I Pv6 Adjacency’ is specified as a pair of |IPv6 addresses. |In this
case, ST valie is 4. The Length is 8, 36 or 40 depending on
whether SID or NAI or both included in the subobject,and the
format of the NAI is shown in the followi ng figure

0 1 2 3
01234567890123456789012345678901
T I T S S T i T S S M T s

/1 Local 1Pv6 address (16 bytes) /1
B T T i I T T o S S S e b S S S
/1 Renote | Pv6 address (16 bytes) /1

B S T S S e e T A e i i S S

Figure 4: NAl for |IPv6 adjacenc y

" Unnunbered Adjacency with | Pv4 NodelDs’ is specified as a pair of
Node ID/ Interface ID tuples. 1In this case, ST value is 5. The
Length is 8, 20, or 24 dependi ng on whether SID or NAl or both
i ncluded in the subobject, and the format of the NAl is shown in
the following figure
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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
[ Local Node-ID [
B e i i e o e e S T S e e s i i TR S
[ Local Interface ID [
B e o i T o S e i T e e e S i s ot o S R TR S
| Renot e Node-I1D |
B i S S T s i S T st i S S S S S S S S i
[ Renote Interface ID [
B e i i e o e e S T S e e s i i TR S

Figure 5: NAl for Unnunbered adjacency with | Pv4 Node | Ds

Editorial Note: W are yet to decide if another SID subobject is
required for unnunbered adjacency with 128 bit node ID.

5.3.3. ERO Processing

A PCEP speaker that does not recogni ze the SR-ERO subobject in PCRep,
PClnitiate, PCUpd or PCRpt messages MJIST reject the entire PCEP
message and MUST send a PCE error nmessage with Error-Type=3 ("Unknown
bj ect") and Error-Value=2 ("Unrecogni zed obj ect Type") or Error-
Type=4 ("Not supported object") and Error-Val ue=2 ("Not supported

obj ect Type"), defined in [RFC5440].

When the SID represents an MPLS | abel (i.e. the Mbit is set), its
val ue (20 nost significant bits) MJST be larger than 15, unless it is
speci al purpose |abel, such as an Entropy Label Indicator (ELI) or an
Entropy Label (EL). |If a PCEP speaker receives a | abel ERO subobject
with an invalid value, it MJUST send the PCE error nmessage with Error-
Type = 10 (" Reception of an invalid object"”) and Error Value = TBD
("Bad | abel value"). [If both Mand C bits of an ERO subobject are
set, and if a PCEP speaker finds erroneous setting in one or nore of
TC, S, and TTL fields, it MJST send a PCE error with Error-Type = 10
("Reception of an invalid object") and Error-Value = TBD ("Bad | abel
format").

If a PCC receives a stack of SR-ERO subobjects, and the number of
stack exceeds the maxi num nunber of SIDs that the PCC can i npose on
the packet, it MAY send a PCE error with Error-Type = 10 (" Reception
of an invalid object") and Error-Value = TBD (" Unsupported nunber of
Segnment ERO subobj ects").

When a PCEP speaker detects that all subobjects of ERO are not
identical, and if it cannot handl e such ERO, it MJST send PCE error
with Error-Type = 10 ("Reception of an invalid object") and Error-
Val ue = TBD ("Non-identical ERO subobjects").
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If a PCEP speaker receives an SR-ERO subobject in which both SID and
NAl are absent, it MJST consider the entire ERO object invalid and
send a PCE error with Error-Type = 10 ("Reception of an invalid
object") and Error-Value = TBD ("Both SID and NAI are absent in ERO
subobj ect").

5.4. RRO nject

A PCC can record SR-TE LSP and report the LSP to a PCE via RRO An
RRO obj ect contains one or nore subobjects called "SR RRO subobj ects"
whose format is shown bel ow

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
[ Type [ Lengt h | ST | FI ags | F| S
T T e e i i e e £ o i HI SR N SR

SID

I+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-|+
/1 NAI (vari abl e) /1
B i S S T s i S T st i S S S S S S S S i

Fi gure 6: SR-RRO Subobject fornat

The format of SR-RRO subobject is the sane as that of SR-ERO
subobject without L, C, and Mflags. The F and S flags are used with
t he sanme neani ng.

A PCC MUST assune that SR-RRO subobjects are organi zed such that the
first subobject relative to the begi nning of RRO contains the

i nformati on about the topnost |abel, and the |ast subobject contains
i nformati on about the bottommost |abel of the SR-TE LSP.

5.4.1. RRO Processing

Processing rul es of SR RRO subobject are identical to those of SR-ERO
subobj ect .

If a PCEP speaker receives an SR-RRO subobject in which both SID and
NAl are absent, it MJST consider the entire RRO object invalid and
send a PCE error with Error-Type = 10 ("Reception of an invalid
object") and Error-Value = TBD ("Both SID and NAI are absent in RRO
subobj ect").
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6. Backward Conpatibility
A PCEP speaker that does not support the SR PCEP capability cannot
recogni ze the SR-ERO or SR-RRO subobjects. As such, it MJST send a
PCEP error with Error-Type = 4 (Not supported object) and Error-Val ue
= 2 (Not supported object Type) as per [RFC5440].

7. Managenent Considerations

7.1. Policy
PCEP i npl enent ati on:

0 Can enable SR PCEP capability either by default or via explicit
confi guration.

0 My generate PCEP error due to unsupported nunber of SR ERO or SR-
RRO subobj ects either by default or via explicit configuration.

7.2. The PCEP Data Model
A PCEP M B nodule is defined in [I-D.ietf-pce-pcep-nb] needs be
extended to cover additional functionality provided by [ RFC5440] and
[I-Dietf-pce-pce-initiated-1sp]. Such extension will cover the new
functionality specified in this docunent.

8. Security Considerations
The security considerations described in [ RFC5440] and
[I-D.ietf-pce-pce-initiated-1sp] are applicable to this
specification. No additional security measure is required.

9. | ANA Considerations

9.1. PCEP bjects

I ANA is requested to allocate a new ERO subobject and a new RRO
subobj ect types (recommended values = 5 and 6 respectively).

9.2. PCEP-Error Object
Thi s docunent defines new Error-Type and Error-Value for the

foll owi ng new condi tions:

Error-Type Meaning
10 Reception of an invalid object.
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Error-val ue=2: Bad | abel val ue.
Error-val ue=3: Unsupported nunber of Segment ERO
subobj ect s.
Error-value=4: Bad |abel format.
Error-val ue=5: Non-identical ERO subobjects.
Error-value=6: Both SID and NAI are absent in ERO
subobj ect .
Error-value=7: Both SID and NAl are absent in RRO
subobj ect .
9.3. PCEP TLV Type Indicators
Thi s docunent defines the followi ng new PCEP TLVs:
Val ue Meani ng Ref er ence
26 SR- PCE- CAPABI LI TY Thi s docunent
9.4. New Path Setup Type

Thi s docunent defines a new setup type for the PATH SETUP-TYPE TLV as
fol | ows:

Val ue Descri ption Ref erence
1 Traffic engineering Thi s docunent

path is setup using

Segnent Routi ng

t echni que.

10. Contributors
The follow ng people contributed to this docunent:
- Lakshm Sharma (C sco Systens)

11. Acknow edgenent s

We |like to thank Ina Mnei, CGeorge Swallow, and Marek Zavodsky for
t he val uabl e conments.

12. Ref er ences

12. 1. Nor mat i ve Ref erences

Si vabal an, et al. Expi res January 4, 2015 [ Page 15]



Internet-Draft PCEP Ext ensions for Segnent Routing July 2014

[1-D.

[1-D.
[1-D.
[1-D.
[1-D.
[1-D.
[1-D.

filsfils-rtgwg-segment-routing]
Filsfils, C, Previdi, S., Bashandy, A, Decraene, B.
Li t kowski, S., Horneffer, M, MIlojevic, |I., Shakir, R
Ytti, S., Henderickx, W, Tantsura, J., and E Crabbe,
"Segnent Routing Architecture", draft-filsfils-rtgwg-
segment-routing-01 (work in progress), Cctober 2013.

i etf-isis-segnment-routing-extensions]
Previdi, S., Filsfils, C, Bashandy, A, Gedler, H
Li t kowski, S., and J. Tantsura, "1S- 1S Extensions for
Segnent Routing", draft-ietf-isis-segnment-routing-
extensions-00 (work in progress), April 2014.

i etf-ospf-segnment-routing-extensions]
Psenak, P., Previdi, S., Filsfils, C., Gedler, H,
Shakir, R, Henderickx, W, and J. Tantsura, "OSPF
Ext ensi ons for Segnent Routing", draft-ietf-ospf-segnent-
routing-extensions-00 (work in progress), June 2014.

ietf-pce-pce-initiated-Isp]
Crabbe, E., Mnei, |., Sivabalan, S., and R Varga, "PCEP
Extensions for PCE-initiated LSP Setup in a Stateful PCE
Model ", draft-ietf-pce-pce-initiated-Isp-01 (work in
progress), June 2014.

i etf-pce-pcep-m b]
Koushi k, K., Stephan, E., Zhao, Q, King, D, and J.
Har dwi ck, "PCE communi cation protocol (PCEP) Managenent
I nformation Base", draft-ietf-pce-pcep-mb-04 (work in
progress), February 2013.

i etf-pce-stateful-pce]
Crabbe, E., Medved, J., Mnei, |I., and R Varga, "PCEP
Extensions for Stateful PCE', draft-ietf-pce-stateful-
pce-05 (work in progress), July 2013.

si vabal an- pce- | sp-set up-type]
Si vabal an, S., Medved, J., Mnei, |., Varga, R, and E
Crabbe, "LSP setup nethod in PCEP nessages", draft-
si vabal an- pce-1| sp-setup-type-00 (work in progress),
Cct ober 2013.

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate

Requi rement Level s", BCP 14, RFC 2119, March 1997.

[ RFC5440] Vasseur, JP. and JL. Le Roux, "Path Conputation El enent

(PCE) Conmuni cation Protocol (PCEP)", RFC 5440, March
20009.

Si vabal an, et al. Expi res January 4, 2015 [ Page 16]



Internet-Draft PCEP Ext ensions for Segnent Routing July 2014

[ RFC5462] Andersson, L. and R Asati, "Miltiprotocol Label Switching
(MPLS) Label Stack Entry: "EXP' Field Renamed to "Traffic
Cl ass" Field", RFC 5462, February 2009.

12.2. Informative References

[ RFC3209] Awduche, D., Berger, L., Gan, D., Li, T., Srinivasan, V.,
and G Swal | ow, "RSVP-TE: Extensions to RSVP for LSP
Tunnel s", RFC 3209, Decenber 2001.

[ RFC3473] Berger, L., "CGeneralized Milti-Protocol Label Switching
(GQWPLS) Signaling Resource ReserVation Protocol-Traffic
Engi neering (RSVP-TE) Extensions", RFC 3473, January 2003.

[ RFC3477] Kompella, K and Y. Rekhter, "Signalling Unnunmbered Links
in Resource ReSerVation Protocol - Traffic Engineering
(RSVP-TE)", RFC 3477, January 2003.

[ RFC4657] Ash, J. and J. Le Roux, "Path Conputation El enent (PCE)
Conmruni cati on Protocol Generic Requirenents", RFC 4657,
Sept enber 2006.

Aut hors’ Addr esses

Si va Sivabal an

Ci sco Systens, Inc.

2000 I nnovation Drive
Kanata, Ontario K2K 3E8
Canada

Emai |l : nsiva@i sco. com
Jan Medved

Cisco Systens, Inc.

170 West Tasnan Dr.
San Jose, CA 95134

)

Enmai | : j mnedved@i sco. com

Si vabal an, et al. Expi res January 4, 2015 [ Page 17]



Internet-Draft PCEP Ext ensions for Segnent Routing July 2014

Clarence Filsfils

Ci sco Systens, Inc.

Pegasus Parc

De kleetlaan 6a, DI EGEM BRABANT 1831
BELG UM

Email: cfilsfil @isco.com

Edwar d Cr abbe

Googl e, Inc.

1600 Anphitheatre Parkway
Mountain View, CA 94043
us

Enmai | : edwar d. crabbe@nai | . com

Robert Raszuk

NTT |3

101 S. Ellsworth Ave
San Mateo, CA 94401
Us

Emai |l : robert @aszuk. net

Vi ctor Lopez

Tel efonica | +D

Don Ranobn de |la Cruz 82-84
Madrid 28045

Spai n

Emai |l : vlopez@id. es
Jeff Tantsura

Eri csson

300 Hol ger Way

San Jose, CA 95134
USA

Emai |l : jeff.tantsura@ricsson.com

Si vabal an, et al. Expi res January 4, 2015 [ Page 18]



