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Abstract

[1-D. xu-spring-pce-based-sfc-arch] describes a PCE-based SFC
architecture in which the PCE is used to conpute service function
paths in SR networks. Based on the above architecture, this docunent
descri bes extensions to the Path Conputation El enent Protocol (PCEP)
that allow a PCE to conpute and instantiate service function paths in
SR net wor ks.

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 [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 docunents of the Internet Engineering
Task Force (IETF). 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 nonths
and nay 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 Decenmber 24, 2014.
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1.

Xu,

I nt roducti on

Service Function Chaining (SFC) provides a flexible way to construct
services. \When applying a particular service function chain to the
traffic classified by the SFC classifier, the traffic needs to be
steered through an ordered set of service functions in the network
This ordered set service functions in the network, referred to as a
Service Function Path (SFP), is an instantiation of the service
function chain in the network. For exanple, as shown in Figure 1, an
SFP corresponding to the SFC of {SF1, SF3} can be expressed as
{Service Node 1, SF1, Service Node 2, SF3}.

[ R, +
+-+ PCE |
| [ SR +
I
I
I
| S . +
| | SR Net owr ks |
| | +----- + +----- + |
I I | SF1 | | SF2 | I
| | +- - - -+ +- - - -+ |
I I I I I
I I N I I
| (2)] oo +eeow |
I I -t | I
[ S + [ | | S + [
I +-- - Vool | +----- + I I
I |PCC || (1) A+---+-+----+(3) || SF3 | I I
--> |SFC +----+|---->| Servi ce |---->|+ ----- + |---->
----+Classifier+------ + Node 1 +----- +Servi ce Node 2+--------
S + S + [ + |
I I
o o o e e e e e e e e e e e e e e e e e e e e eee oo +

Fi gure 1: PCE-based Service Function Chaining in SR Network

[1-D. xu-spring-pce-based-sfc-arch] describes a PCE-based SFC
architecture in which the PCE is used to conpute a service function
path (i.e., instantiate a service function chain) in SR networks.
Thi s docunment describes extensions to the PCEP based on that
architecture.
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3.

Xu,

Ter ni nol ogy

This section contains definitions for terns used frequently

June 2014

t hroughout this docunent. However, nany additional definitions can
be found in [ RFC5440], [I-D. sivabal an-pce-segnent-routing] and

[I-D. xu-spring-pce-based-sfc-arch].
PCC. Path Conputation dient
PCE: Path Conputation El enent
PCEP: Pat h Conputation El enent Protocol

ERO Explicit Route Object

SF ldentifier (SF I1D): Aunique identifier that represents a

service function within an SFC-enabl ed donai n.

Service Function Path (SFP): The instantiation of an SFC in the

network. Specifically, it is an ordered |list of service
| ocators and SF |Ds.

Conpact SFP: An ordered list of service node |ocators.

SID: Segnment ldentifier

Service Function SID: Alocally unique SID indicating a

particul ar service function on a service node.

SR Segnent Routi ng

node

SR-specific SFP: An ordered list of node SIDs (representing

servi ce nodes) and Service Function SIDs.

Conpact SR-specific SFP: An ordered |ist of node SIDs
(representing service nodes).

Overvi ew of PCEP Extensions for SFC in SR Networks

As discussed in [|-D. xu-spring-pce-based-sfc-arch], the PCC provides
an ordered list of SF IDs to the PCE and indicates to the PCE that
what type of path is requested (e.g., an SFP, or a conpact SFP, or an
SR-specific SFP, or a conpact SR-specific SFP), and then the PCE

responds with a correpondi ng path.

et al. Expi res Decenber 24, 2014

[ Page 4]



Internet-Draft PCEP Ext ensions for SR-based SFC June 2014

4. PCEP Message Extensions for SR-based SFC

4.1. PCReq Message

Thi s docunent does not specify any changes to the PCReq nessage
format. This docunment requires the PATH SETUP- TYPE TLV

[1-D.sivabal an-pce-1sp-setup-type] to be carried in the RP (bject in
order for a PCC to request a particular type of path. Four new Path
Setup Types need to be defined for SR-based SFC, or SR-SFC in short
(Section 5.2). This docunent also requires the Include Route Object
(I1RO to be carried in the PCReq nessage in order for a PCCto
specify that the conputed SFP nust traverse a set of specified
service functions. A new | RO sub-object type needs to be defined for
SFC (Section 5.3).

4.2. PCRep Message
Thi s docunment defines the format of the PCRep nessage carrying an
SFP. The nessage is sent by a PCEto a PCCin response to a
previously received PCReq nmessage, where the PCC requested an SFP.
The format of the SFC-specific PCRep nessage is as follows:

<PCRep Message>:: =<Conmmon Header >
<response-|ist>

\Wher e:
<response-|ist>::=<response>[ <response-|ist>]
<r esponse>: : =<RP>
[ <NO- PATH>]
[ <pat h-1ist>]
Wher e:
<pat h-1i st >:: =<SR- SFC- ERC>[ <pat h-1i st >]

The RP and NO PATH Obj ects are defined in [ RFC5440]. The <SR- SFC
ERO> obj ect contains the SFP and is defined in Section 5. 4.

5. Object Formats
5.1. OPEN Obj ect

This docunent defines a new optional TLV for use in the OPEN Obj ect.
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5.1.1. SR-SFC PCE Capability TLV

The SR- SFC- PCE- CAPABI LI TY TLV is an optional TLV for use in the OPEN
bj ect to negotiate SR-SFC capability on the PCEP session. The
format of the SR-SFC- PCE- CAPABILITY TLV is shown in the foll ow ng

Fi gure 2:

0 1 2 3

01234567890123456789012345678901
B S T S S e T A i i i S S

| Type=TBD | Lengt h=4 |
B E e r e s i s i o T T s S S S S 2
| Reserved | Flags | VSD |

T S o i o S S e T el S SIS &
Fi gure 2: SR-SFC- PCE- CAPABI LI TY TLV for mat

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 nmaxi mum
nunber of SIDs that a PCC is capable of inposing on a packet. The
"Flags" (1 octet) and "Reserved" (2 octets) fields are currently
unused, and MUST be set to zero and ignored on receipt.

5.1.1.1. Negotiating SR SFC Capability

The SR-SFC capability TLV is contained in the OPEN object. By
including the TLV in the OPEN nessage to a PCE, a PCC indicates its
support for SFPs. By including the TLV in the OPEN nessage to a PCC
a PCE indicates that it is capable of conputing SFPs.

5.2. RP bject
In order to setup an SFP, the RP object MJST carry a PATH SETUP- TYPE

TLV specified in [I-D.sivabal an-pce-1sp-setup-type]. This docunent
defines four new Path Setup Types (PST) for SR-SFC as foll ows:

PST = 2: The path is an SFP.

PST = 3: The path is a conpact SFP

PST = 4: The path is an SR-specific SFP.

PST = 5: The path is a conpact SR-specific SFP.
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5.3. Include Route nject

The 1RO (I nclude Route Cbject) MIST be carried within PCReq nessages

to indicate a particular SFC. Furthernore, the 1RO MAY be carried in
PCRep nmessages. Wien carried within a PCRep nessage with the NO PATH
object, the RO indicates the set of service functions that cause the
PCE to fail to find a path.

Thi s docunment defines a new sub-object type for the SR SFC as

foll ows:
Type Sub- obj ect
5 Service Function ID

5.4. SR- SFC- ERO Obj ect

General | y speaking, an SR- SFC- ERO obj ect consists of one or nore ERO
subobj ects described in the follow ng sub-sections to represent a
particul ar type of service function path. In the ERO subobject, each
SIDis associated with an identifier that represents either a service
node or a service function. This identifier is referred to as the
"Node or Service Identifier’ (NSI). As described later, an NSI can
be represented in various formats (e.g., |Pv4 address, |Pv6 address,
SF identifier, etc). Specifically, in the SFP case, the NSI of every
ERO subobj ect contained in the SR SFC ERO obj ect represents a service
node or a service function while the SID of each ERO subobject is set

to null. In the conpact SFP case, the NSI of every ERO subobject
contained in the SR SFC-ERO object only represents a service node
meanwhi |l e the SID of every ERO subobject is set to null. |In the SR

specific SFP, the NSI of every ERO subobject contained in the SR SFC
ERO obj ect represents a service node or a service function while the
SI D of every ERO subject MJUST NOT be null. 1In the conpact SR
specific SFP, the NSI of every ERO subobject contained in the SR SFC
ERO obj ect represents a service node neanwhile the SID of every ERO
subobj ect MJUST NOT be nul .

5.4.1. SR-SFC- ERO Subobj ect
An SR- SFC- ERO subobj ect (as shown in Figure 3) consists of a 32-bit
header followed by the SID and the NSI associated with the SID. The

SIDis a 32-bit or 128 bit nunber. The size of the NSI depends on
its respective type, as described in the foll owi ng sub-sections.
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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
| L] Type [ Lengt h | NSIT | Flags |PIFISICM
B e i i e o e e S T S e e s i i TR S
11 SID (variable:4 or 16 octets) 11
B e o i T o S e i T e e e S i s ot o S R TR S
/1 NSI (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 3: SR- SFC- ERO Subobj ect For mat
The fields in the ERO Subobject are as foll ows:

"L Flag: indicates whether the subobject represents a | oose-hop
inthe explicit route [RFC3209]. If this flag is unset, a PCC
MUST not overwrite the SID val ue present in the SR SFC ERO

subobj ect. Oherwi se, a PCC MAY expand or replace one or nore SID
val ue(s) in the received SR SFC- ERO based on its local policy.

Type: is the type of the SR SFC- ERO Subobject. This docunent
defines the SR-SFC- ERO Subobject type. A new code point wll be
requested for the SR SFC- ERO Subobject from | ANA

Length: contains the total |ength of the subobject in octets,
including the L, Type and Length fields. Length MJST be at |east
4, and MJST be a multiple of 4.

NSI Type (NSIT): indicates the type of NSI associated with the
SID. The NSI-Type values are described later in this docunent.

Flags: is used to carry any additional information pertaining to
SID. Currently, the following flag bits are defined:

M When 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 PCE. COher fields (TC, S, and TTL)
fields MIUST be considered invalid, and PCC MJST set these
fields according to its local policy and MPLS forwarding rules.

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 forwardi ng rul es.
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S: Wien 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 Traffic Engi neering Dat abase
(TED) using node/service identifier in the subobject body.

F: When this bit is set, the NSI value in the subobject body is
nul | .

P: When this bit is set, the SID value represents an |Pv6
addr ess.

SID: is the 4-octect or 16-octect Segnent |dentifier

NSI: contains the NSI associated with the SID. Depending on the
value of NSIT, the NSI can have different format as described in
the follow ng sub-section

5.4.2. NSI Associated with SID

Thi

s docunent defines the follow ng NSIs:

"IPv4 Node ID: is specified as an | Pv4 address. 1|In this case,
NSIT and Length are 1 and 12 respectively.

"IPv6 Node ID: is specified as an | Pv6 address. |In this case,
NSIT and Length are 2 and 24 respectively.

"Service ID: is specified as an SF ID. In this case, NSIT and
Length are TBD.

5.4.3. SR-SFC- ERO Processing
TBD.

6. | ANA Consi derations

6.1. PCEP bjects

I ANA is requested to allocate an ERO subobject type (reconmended
val ue= 6) for the SR-SFC ERO subobj ect.

6.2. PCEP-Error nbject

TBD.
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6.3. PCEP TLV Type Indicators
Thi s docunment defines the follow ng new PCEP TLVs:
Val ue Meani ng Ref erence
27 SR- SFC- PCE- CAPABI LI TY Thi s docunent
6.4. New Path Setup Type

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

fol |l ows:
Val ue Descri ption Ref er ence
2 The path is an SFP. Thi s docunent
3 The path is a conpact SFP. Thi s docunent
4 The path is an SR-specific SFP. Thi s docunent
5 The path is a conpact SR-specific SFP. This docunent

6.5. New | RO Sub-object Type

Thi s docunent defines a new | RO sub-object type for the SFC as

foll ows:
Type Sub- obj ect
5 Service Function |ID

7. Security considerations
Thi s docunent does not introduce any new security considerations.
8. Acknow edgenent
TBD.
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