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Abstract
Thi s docunent defines the extensions of PCEP to signal the threshold
and netric constraint paraneters of candidate paths for SR Policy to
support flexible path selection
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1. Introduction

Segment routing (SR) [RFC8402] is a source routing paradigmthat
explicitly indicates the forwarding path for packets at the ingress
node. The ingress node steers packets into a specific path according
to the Segment Routing Policy (SR Policy) as defined in [ RFC9256].
An SR Policy may have multiple candi date paths that are provisioned
or signaled [I-D.ietf-idr-sr-policy-safi] [RFC3664] from one of nore
sour ces.

[1-D.liu-spring-sr-policy-flexible-path-selection] proposes a
flexible SR policy candidate path selection method. Based on the
real -tine resource usage and forwardi ng quality of candi date paths,
the head node can perform dynam c path sw tching anong multiple
candidate paths in the SR policy. Miultiple threshold parameters for
SR Policy candidate path selection are listed in Section 4.1 of [I-
D.liu-spring-sr-policy-flexible-path-selection].

PCEP Extensions for Segnent Routing [ RFC8664] specifies extensions
that allow PCEP to work with basic SR-TE pat hs.

PCEP extension to support Segnent Routing Policy Candidate Paths [I-
D.ietf-pce-segnent-routing-policy-cp] specifies extensions that
allow PCEP to signal additional attributes of an SR Policy, which
are not covered by [ RFC8664]. SR Policy is nodeled in PCEP as an
Associ ation and the SR Candi date Paths are the nenbers of that
Associ ation. Thus, the PCE can take conputation and contro
deci si ons about the Candi date Paths, with the additional know edge
that these Candi date Paths belong to the sane SR Policy.

Thi s docunent defines PCEP extensions to signal threshold and netric
constraint parameters of candidate path (CP) for an SR Policy.

2. Term nol ogy

The definitions of the basic terns are identical to those found in
Segment Routing Policy Architecture [ RFC9256].

3. PCEP Ext ensions

As defined in [ RFC8697], TE LSPs are associated by adding themto a
conmmon associ ati on group by PCEP peer. [I-D.ietf-pce-segnent-
routing-policy-cp] defines SR Policy Association (SRPA), and the SR
Candi date Paths are the nenbers of this Association. This docunent
defines the following two TLVs for PCE to signal threshold and
metric constraint paraneters for candidate paths to PCC

* SR Bandwi dt h Constraint TLV
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* SR Metric Constraint TLV
3.1. SR Bandwi dth Constraint TLV

The SR Bandwi dth Constraint TLV is used to carry the bandw dth
threshol d constraint paraneter of a candi date path.

The SR Bandwi dth Constraint TLV is an optional TLV for the SRPA
obj ect .

The format of the SR Bandwi dth Constraint TLV is defined as foll ows:
0 1 2 3
01234567890123456789012345678901

B i s T T i i o S o T Ji I

| Type | Length |
i i i T i I S i e s o o i i

| Bandwi dt h I
it i S S i e it s SEIE SRR I SR R R TR S R R el st SR R R e i it S

wher e:

- Type: to be assigned by | ANA

- Length: Specifies the length of the value field. The val ue MJST be
4.

- Bandwi dth: 4 octets which specify the bandwi dth threshold in unit
of bytes per second in | EEE floating point format.

3.2. SR Metric Constraint TLV

The SR Metric Constraint TLV is used to carry the netric Constraint
of a candi date path.

The SR Metric Constraint TLV is an optional TLV for the SRPA object.

The format of the SR Metric Constraint Sub-TLV is defined as
fol |l ows:
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Length |
i I R i s S S i S S
| Metric Type | Fl ags | RESERVED |
I i I i i S i i
| Metric Margin |
B i s T T i i o S o T Ji I
| Metric Bound |
i I i S e S it SN DU DU SRS
wher e:

- Type: to be assigned by | ANA

Length: Specifies the length of the value field. The val ue MJST be
12.

- Metric Type: l1l-octet field which identifies the type of the netric
bei ng used. The netric type code points are as follows:

Bandwi dt h threshold in bytes per second.

Wei ght threshol d.

Real -ti me bandwi dth threshold in bytes per second.

Round trip delay threshold in microseconds.

Round trip |l oss threshold. The unit is 0.000003%

Fl ags: 1- octet field that indicates the validity of the nmetric
fields and their semantics. The following bit positions are
defined and the other bits MJST be cleared by the originator and
MJUST be ignored by a receiver.

B S
RO

01234567

i ok ST S R TR

| M Al Bl F| I

S T S T S
wher e:

* MFlag: Indicates that the metric margin allowed is
speci fi ed when set.

* A-Flag: Indicates that the netric margin is specified as
an absol ute val ue when set and is expressed as a
percentage of the nmetric when clear.

* B-Flag: Indicates that the metric bound allowed for the
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path is specified when set.

* F-Flag: Indicates that the Metric Margin and Metric Bound
are floating-point nunmbers when set to 1. \When set to O,
it indicates they are integer nunbers.

- Metric Margin: 4-octet value which indicates the m ninmumthreshold
when the Mflag is set. The nmetric nmargin is specified as either
an absolute value or as a percentage of the path metric based on
the A-Fl ag.

- Metric Bound: 4-octet value which indicates the nmaxi numthreshold
that is allowed when the B-flag is set. If the path nmetric crosses
the specified bound value then the path is considered invalid.

- RESERVED: 1 octet of reserved bits. SHOULD be set to zero on
transm ssi on and MJST be ignored on receipt.

4. | ANA Consi derations

Thi s docunent defines the new TLVs for carrying additiona

i nformati on about SR Policy and SR Candi date Paths. 1ANA is
requested to make the assignnent of new allocations in the existing
"PCEP TLV Type Indicators" sub-registry as foll ows:

| Value | Description | Reference |
| TBAl | SR Bandw dth Constraint TLV | This docunment |
AR, T o e e e e oo +
| TBA2 | SR Metric Constraint TLV | This docunent

Fomm o - o e e e e e e e e e e eee— oo n o e e oo +

5. Security Considerations
[1-D.ietf-pce-segnment-routing-policy-cp] has discussed the security
considerations for distributing SR Policy through PCEP. This
docunent does not introduce any new security issues.
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