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Abstract

Thi s docunent specifies G ACh based Residence Ti ne Measurenent and
how it can be used by tinme synchronization protocols being
transported over MPLS donai n.

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/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and may 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 April 24, 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
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to this docunent.

t he

Trust Legal Provisions and are provided without warranty as

described in the Sinplified BSD License.
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1.

1.

1.

1.

I ntroduction

Ti me synchroni zati on protocols, Network Tine Protocol version 4
(NTPv4) [RFC5905] and Precision Time Protocol (PTP) Version 2, a.k.a.
| EEE- 1588 v. 2, can be used to syncroni zed cl ocks across network
domain. |In sone scenarios calculation of time packet of tinme
syncroni zati on protocol spends within a node, called Resident Tine,
can inprove accuracy of clock syncronization. This docunent defines
new Ceneralized Associ ated Channel (G ACh) that can be used in Milti-
Prot ocol Label Switching (MPLS) network to neasure Residence Tine
over Label Switched Path (LSP) or Pseudo-wire (PW. Transport of
packets of a tine synchronization protocol over MPLS domain is
out si de of scope of this docunent.
1. Conventions used in this docunent
1.1. Termnol ogy

MPLS: Multi-Protocol Label Switching

ACH. Associ ated Channe

TTL: Time-to-Live

G ACh: Ceneric Associ ated Channel

GAL: GCeneric Associ ated Channel Labe

NTP: Network Time Protocol

PTP: Precision Time Protoco

PW Pseudo-wire

LSP: Label Switched Path

OAM Operations, Adninistration, and M ntenance
1.2. Requirenents Language

The key words "MJST", "MJST NOT"', "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and

"OPTIONAL" in this document are to be interpreted as described in
[ RFC2119] .
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2.

Resi dence Ti ne Measur enent

Packet Loss and Del ay Measurenent for MPLS Networ ks [ RFC6374] can be
used to neasure one-way or two-way end-to-end propagation del ay over
LSP or PW But none of these nmetrics is useful for tine
syncroni zati on across a network. For exanple, PTPv2 uses "residence
time", time it takes for a PTPv2 packet to transit a node, not del ay
of propagation over a |link connected to a port receiving the PTP
event nessage.

G ACh for Residence Tine Measurenent

RFC 5586 [ RFC5586] and RFC 6423 [ RFC6423] extended applicability of
PW Associ at ed Channel (ACH) [RFC5085] to LSPs. G ACh presents
mechanismto transport OAM and ot her control nessages and trigger
their processing by arbitrary transient LSRs through controlled use
of Time-to-Live (TTL) val ue.

Packet format for Residence Tinme Measurement presented in Figure 1

0 1 2 3
01234567890123456789012345678901
B E e r e s i s i o T T s S S S S 2
|0 O O 1] Version| Reserved | RTM Channel |
B i s T T S T et S S T S I T s sl s ol ST S S S

[ Scrat ch Pad
B e i i i S e S i i T i S S S e e e
| Payl oad

C —,———

Figure 1: G ACh packet format for Residence Tinme Measurenent

Version field is set to 0, as defined in RFC 4385 [ RFC4385].
Reserved field nust be set to 0 on trnsmt and ignored at reception
Resi dence Time Measurenent (RTM G ACh - value to be allocated by

I ANA. Scratch pad - 8 octets long field that can be used to

accunul ate residence tinme the packet spends traversing the node.

Payl oad - optional field. May be used to transport a packet of tine
synchroni zati on protocol

Theory of Operation

An LSP ingress LSR, based on information collected through I GP
extensions that are outside of scope of this docunent, select to use
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use Residence Tine Measurenment G ACh. The LSR then woul d use GAL and
G ACh header. The LSR will zero out Scratch Pad field and set TTL
value so that TTL expiration will be at the next RTM capabl e

downst ream LSR.

Upon expiration of RTM packet an LSR woul d substract |ocal tinme val ue
fromthe value in the Scratch Pad field and processes the packet
according to |l abel stack information. |If the packet to be forwarded,
the LSRwill set TTL value so that the TTL expiration takes place at
the next RTM capabl e downstream LSR. The LSR adds | ocal tine val ue
to the value in the Scratch Pad field as close to the start of packet
transm tion as possible.

LSP term nating LSR may use val ue accurmul ated in the Scratch Pad
field as tine correction as it represent sum of Residence Tine of al
traveresed RTM capabl e LSR between end points of the LSP. For
exanpl e, egress LSR may be PTP Boundary O ock syncronized to a Master
Clock and as Slave dock will use accumulated in the Scratch Pad
Field value to update PTP' s Correction Field.

5. | ANA Consi derati ons

I ANA is requested to reserve a new G ACh as foll ows:

o m oo - B B +
| Value | Description | Reference |
E SR e S +
| X | Residence Tinme Measurenment | This docunent |
Fom e e o e e e e e e e i o e oo +

Tabl e 1: New Residence Ti ne Measurenent
6. Security Considerations
Rout ers that support Residence Tinme Measurenent are subject to the

same security considerations as defined in [ RFC5586] and [ RFC6423].

7. Acknow edgenents
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