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Abst r act

Thi s docunent introduces and describes several conditions and use
cases where the use of an | P-based layer-3 and up is required to
provi de a conpl ete networking solution to determnistic networks
The contents of this work is a gap analysis to contribute to the
desi gn and devel opnent of a nunber of conplinentary nodules to
provi de | P-enabl ed networking for deterninistic networks.

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 documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsoleted 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 Septenber 10, 2015.
Copyright Notice

Copyright (c) 2015 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. 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
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the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

The first step to becone detnet networks was taken at the stub

net wor ks such as 6Ti SCH-based ones [I-D.ietf-6tisch-tsch], neaning
those sinple networks that connect the endpoints to one or severa

gat eways, thus enabling both a predictable delay and a very high
reliability. These two characteristics nust be preserved al ong the
the multi-hop path between source and destination, thus requiring a
fully-fledged determ nistic end-to-end network including managenent
services to achieve this goal. This is achieved by installing tracks
with all the deterministic capabilities

The evol ution towards these kinds of intermediate and backbone
determnistic networks has been taken up to the MAC | ayer by the | EEE
by defining several standards to provide building blocks to guarantee
a predictabl e delay, such as buffers, queues and schedul ers. The
configuration, use, coordination, resources nmanagenent and control of
t hese bl ocks nust be achieved at a higher layer, tightly linked to
the routing schene. Many applications are currently lacking this

ki nd of solution, forcing bandw dth overprovisioning to reduce packet
| oss and del ay uncertainty.
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Assunpt i ons

Current packet loss and delay jitter provided by |IP networks are not
enough for industrial applications

Realti me audi o and video for reliable content distribution in |oca
networks i s cannot be achi eved wi thout tine-scheduled |IP networks

End-to-end del ay and packet |oss guarantees cannot be provided
wi t hout a managed determ ni stic network

Gap Anal ysis
1. 6Ti SCH Track managenent

6Ti SCH requires the installation of tracks along a path with
deterministic capabilities, including schedul ed transm ssions,

i ntermedi at e queue managenent, synchroni zati on and path and packet
redundnacy anong others. The nechanismto achieve such a path is
achi eved by using PCE/ SDN operations as defined on RFC 7149

[ RFC7149] .

On 6Ti SCH, | Pv6 packets are carried on installed tracks; to reduce
resource usage, there is also the need to forward | Pv6 packets by
opportuni stic reuse of track slots and al so reuse link bundle slots
to forward schedul e packets that missed their track. Both mechani snms
require the use of Deterministic Networking managanment capabilities.

2. Determnistic Payload on MPLS

There are certain Non-1P protocols such as Profibus and Mbodbus which
can be carried as I Pv6 payload as long as this traffic is treated as
Determ nistic; this can be achieved by the use of MPLS and and a
speci fi c mangenent nodul e for |ayer-2 path redundancy, such as
Paral | el Redundancy Prot ocol

3. Traffic Specification inplenmentation for PCE
There are several issues on the inplenentation of Traffic
Speci fication for the PCE
[I-D.ietf-teas-interconnected-te-info-exchange]:
A TEAS adaptation to carry the topology (neighbors, link quality,
interference test, etc.) and capabilities (buffers, queues and
timers) fromthe point of view of the individual devices

A CCAMP/ RSVP- TE adaptation to programthe individual tracks

Duj ovne Expi res Septenber 10, 2015 [ Page 3]



Internet-Draft det net - gap- anal ysi s March 2015

An adaptation of PCEP to push an individual device schedul e
3.4. Packet-track ID

Track 1D on packets is not defined yet; the use of Diffserv/DSCP and
MPLS (and G- MPLS for 6Ti SCH) are possible alternatives

3.5. Packet Redundancy Protocol
There is a need to define a Packet Redundancy Protocol (PRP) for
determnistic networks, including the PRP sequence nunber which can
be defined by the ASN
4. Specific requirements
4.1. Industrial Control
TODO
4.2. Audio/Video distribution
TODO
4.3. Resource Managenent
TODO
4.4, Instrunentation (Technical/Scientific) networks
TODO
4.5. Vehicular control
TODO
5.  Acknow edgnent s
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