Net wor k Wor ki ng G oup X. Geng

I nternet-Draft M Chen
I ntended status: Standards Track Huawei Technol ogi es
Expires: 3 Septenber 2025 Z. Li
022Chi na Mbil e

R Rahman

Ci sco Systemns
2 March 2025

Det erm ni stic Networking (DetNet) Topol ogy YANG Model
draft-ietf-detnet-topol ogy-yang-02

Abstract

Thi s docunent defines a YANG data nodel for Deterministic Networking
(Det Net) topol ogy discovery and capability configuration.

The YANG nodul e defined in this docunent conforns to the Network
Management Datastore Architecture (NVDA).

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments 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 3 Septenber 2025.
Copyright Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
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extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are
provi ded wi thout warranty as described in the Revised BSD License.

Tabl e of Contents

1. Introduction 2
2. Terminologies . . . . 2
3. DetNet Topol ogy Model . . 3

3.1. DetNet Node Attributes 4

3.2. DetNet Link Attributes o 4

3.3. DetNet Link Term nate Point Attributes 5
4. DetNet Topol ogy YANG Structure 7
5. Det Net Topol ogy YANG Model e e e e 8
6. Open lIssues . . . . . . . . . . . . . . . ... 1
7. 1ANA Considerations . . . . . . . . . . . . . . . . . . ... 14
8. Security Considerations . . . . . . . . . . . . . . .. ... 14
9. References . . . . . . . . . . . . . . . ... ... ... .. 14

9.1. Nornmtive References . . . . . . . . . . . . . . . . . . 14

9.2. Informative References . . . . . . . . . . . . . . . . . 16
Acknowl edgenents . . . . . . . . . . . . . . . . . . . . . . . . 18
Authors’ Addresses . . . . . . . . . . . . . . . . . . . . . .. 18

1. Introduction

Determ nistic Networking (DetNet) [I-D.ietf-detnet-architecture] is
defined to provide high-quality network service with extrenely | ow
packet |oss rate, bounded low latency and jitter.

Det Net YANG [ RFC7950] [ RFC6991] nodel s are used for Det Net service
configuration, QS configuration and topol ogy di scovery. Det Net
service and QoS configuration nodels are defined in
[I-D.ietf-detnet-yang]. This docunent defines DetNet topol ogy node
that can be used for DetNet topology/capability discovery and device
configuration. DetNet topology nodel is an augnmentation of the ietf-
te-toplogy nodel [I-D.ietf-teas-yang-te-topo].

2. Ternmni nol ogi es

Thi s docunent uses the term nologies defined in
[I-D.ietf-detnet-architecture].

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capitals, as shown here
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3.

Det Net Topol ogy Model

A Det Net topology is conposed of a set of Det Net nodes and Det Net
links. DetNet nodes represent the network devices that can transport
Det Net services, which are connected by DetNet |inks. A DetNet Link
Term nate Point(LTP) is the connection point between a DetNet node
and a DetNet link, which represents the port or interface of a Det Net
node. The concept of DetNet node/link/LTP are simlar as TE

node/ | i nk/LTP which are defined in [I-D.ietf-teas-yang-te-topo].

Figure 1 shows a sinple DetNet topology: Ais a DetNet node, Bis
Det Net a LTP, and Cis a DetNet |ink.

S S
| Alo(B)--(C)--]| |
e e

Figure 1. An exanpl e of DetNet Topol ogy

Det Net topol ogy nodel (ietf-detnet-topology) augments ietf-te-
topol ogy nodel [I-D.ietf-teas-yang-te-topo] to cover the foll ow ng
groups of attributes, which are necessary for supporting Det Net
congestion protection and service protection:

* Bandwidth related attributes (e.g., bandwi dth reserved for
Det Net ) ;

* Buffer/queue managenent related attributes (e.g., queue managenent
paraneters, etc.);

*  PREOF (Packet Replication, Elimnation and Ordering Function)
capabilities and paraneters (e.g., nmaxinmum out-of-order packets,
etc.);

* Delay related attributes (e.g., node processing delay, queuing
delay, link delay, etc.);

The above attributes are categorized into three types: node
attributes, link attributes and LTP attributes. The detail ed
descriptions and nodel definitions are specified in section 3.1, 3.2
and 3.3, respectively.
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3.1. DetNet Node Attributes

Section 4.3 of [I-D.finn-detnet-bounded-Iatency] gives a DetNet tine
nodel , which defines that the delay within a node includes five
parts: processing delay, regulation delay, queuing delay, output
del ay and preenption delay. The processing del ay, queuing delay and
regul ation delay are variable in general, but for DetNet, these

del ays shoul d be bounded, which is the basic assunption of
determnistic networking. These bounded del ay paraneters are
necessary to perform Det Net path conputation. Anpong this del ay
attributes, processing delay and regul ati on del ay are node rel evant,
and the queuing delay is LTP relevant. |In addition, in order to
simplify the nodel and inplementation, the processing delay and
regul ati on del ay are conbi ned as processing delay, and the preenption
delay is included in queuing delay. [Editor notes: nore coments and
i nputs need here].

For the Det Net node attributes, the followi ng variables are
i nt roduced:

*  Maxi mum Det Net packet processing del ay

* M ni mum Det Net packet processing del ay

*  Maxi mum Det Net packet processing delay variation

The nodeling structure is shown bel ow

augnment / nw. net wor ks/ nw. net wor k/ nw. node/tet:te/tet:te-node-attributes:
+--rw det net-node-attributes
+--rw m ni nrum packet - processi ng- del ay? ui nt 32
+--rw maxi num packet - processi ng- del ay? ui nt 32
+--rw maxi num packet - pr ocessi ng- del ay-vari ati on? ui nt 32
3.2. DetNet Link Attributes

DetNet link attributes include link delay and |ink bandw dth for

Det Net. This docunent introduces the followi ng link rel ated

attributes

* Link delay: link delay is a constant that only depends on the

physi cal connection. It has been defined in ietf-te-topol ogy
[I-D.ietf-teas-yang-te-topo], and DetNet can reuse it directly.
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*  Maxi mum Det Net reservabl e bandwi dt h: the maxi num reservabl e
bandwi dth that is allocated to Det Net. For a 10G link, if 50% of
the bandwidth is allocated to Det Net, then the maxi num Det Net
reservabl e bandwidth is 5G  That neans there are 5G bandwi dth
that can be used by Det Net fl ows.

* Reserved Det Net bandw dth: the bandw dth that has been reserved
for DetNet fl ows.

* Avail abl e Det Net bandwi dth: the bandwi dth that is avail able for
new Det Net fl ows.

The DetNet |ink attributes are nodeled within a link, and the YANG
modul e structure i s shown bel ow

augrment /nw. networks/ nw. network/nt:link/tet:te/tet:te-link-attributes:
+--rw detnet-link-attributes
+--rw maxi numr eservabl e- bandw dt h
| +--rw te-bandw dth
| +--rw (technol ogy) ?
| +--:(generic)
| +--rw generic? te-bandw dth
+--rw reserved- det net - bandwi dt h
| +--rw te-bandw dth
| +--rw (technol ogy) ?
| +--:(generic)
| +--rw generic? t e- bandw dt h
+--rw avai | abl e-det net - bandwi dt h
+--rw te-bandw dt h
+--rw (technol ogy) ?
+--:(generic)
+--rw generic? t e- bandwi dt h

3.3. DetNet Link Term nate Point Attributes

The concept of LTP is introduced in [I-D.ietf-teas-yang-te-topo], and
this section introduces attributes for DetNet LTP.

PREOF (Packet Replication/Elimnation/Ordering Function) is for
Det Net service protection, which includes :

* In-order delivery function: defined in Section 3.2.2.1 of
[1-D.ietf-detnet-architecture]

* Packet replication function: defined in Section 3.2.2.2 of
[1-D.ietf-detnet-architecture]
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* Packet elimnation function: defined in Section 3.2.2.3 of
[I-D.ietf-detnet-architecture]

The above functions are nodel ed as a set of capabilities and rel evant
paraneters, which are |isted bel ow

* in-order-capability: indicates whether a LTP has the in-order
delivery capability.

*  maxi mum nunber - of - out - of - or der - packets: indicates the nmaxi mum
nunber of out-of-order packets that an LTP can support, it depends
on the reserved buffer size for packet reordering.

* replication-capability: indicates whether a LTP has the packet
replication capability.

* elimnation-capability: indicates whether a LTP has the packet
elimnation capability.

In addition, DetNet LTP al so includes queuing managenent al gorithns
and queuing delay attributes. |In the context of DetNet, the delay of
queui ng i s bounded, and the bound depends on what queui ng managenent
met hod i s used and how nmany buffers are allocated. More infornmation
can be found in [I-D.finn-detnet-bounded-Iatency]. Queuing related
attributes are |listed bel ow

* queuing-algorithmcapabilities: it is nodeled as a |list that
includes all queuing algorithns that a LTP supports.

* detnet-queues: it’s nodeled as a list that includes all queues of
a DetNet LTP. For each queue, it has the following attributes:

* queue-identifier: an identifier of a queue. It could be an
internal identifier that is only used within a node. O it could
be used by a centralized controller to specify in which specific
queue a flow packet is required to enter.

* queue-buffer-size: the size of a queue with unit of bytes.

* enabl ed- queui ng-al gorithm indicates what queui ng managenent
algorithmis enabl ed

*  maxi mum queui ng- del ay: the maxi num queui ng del ay that a packet
wi || undergo when transmitted through the queue.

*  m ni mum queui ng-del ay: the m ni rum queui ng del ay that a packet
wi || undergo when transmtted through the queue.
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*  maxi mum queui ng-del ay-vari ati on: the maxi mum queui ng del ay
variation that a packet will undergo when transmtted the queue.

The Det Net LTP attributes are nodeled within a LTP, the YANG nodul e
structure i s shown bel ow

augment / nw: net wor ks/ nw. net wor k/ nw. node/ nt:term nati on-point/tet:te:
+--rw detnet-terminate-point-attributes

+--rw elimnation-capability? bool ean
+--rw replication-capability? bool ean
+--rw in-ordering-capability

| +--rwin-ordering-capability? bool ean

| +--rw maxi num out - of - or der - packet s? ui nt 32
+--rw queui ng-al gorithm capabilities

| +--rw credit-based-shaping? bool ean

| +--rw tinme-aware-shaping? bool ean

| +--rw cyclic-queui ng-and-forwardi ng? bool ean

| +--rw asynchronous-traffic-shaping? bool ean

+--rw queues* [queue-identifier]
+--rw queue-identifier ui nt 32
+--rw queue- buf f er-si ze? ui nt 32
+--rw enabl ed- queui ng-al gorithm
| +--rw credit-based-shaping? bool ean
| +--rw tinme-aware-shaping? bool ean
| +--rw cyclic-queui ng-and-forwardi ng? bool ean
| +--rw asynchronous-traffic-shaping? bool ean
+--rw m ni num queui ng- del ay? ui nt 32
+--rw maxi num queui ng- del ay? ui nt 32

+--rw maxi num queui ng- del ay-vari ati on? ui nt 32
4. DetNet Topol ogy YANG Structure

nmodul e: ietf-detnet-topol ogy
augrment / nw. net wor ks/ nw: net wor k/ nw: net wor k-t ypes/tet:te-topol ogy:
+--rw det net -t opol ogy!
augrment / nw. net wor ks/ nw. net wor k/ nw. node/tet:te/tet:te-node-attributes:
+--rw det net-node-attributes
+--rw m ni num packet - processi ng- del ay? ui nt 32
+--rw maxi mum packet - processi ng- del ay? ui nt 32
+--rw maxi num packet - processi ng- del ay-vari ati on? ui nt 32
augnment /nw. networ ks/ nw. network/nt:link/tet:te/tet:te-link-attributes:
+--rw detnet-link-attributes
+--rw maxi num r eser vabl e- bandw dt h
| +--rw te-bandw dth
| +--rw (technol ogy) ?
| +--:(generic)
| +--rw generic? t e- bandwi dt h
+--rw reserved- det net - bandwi dt h
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| +--rw te-bandw dth
| +--rw (technol ogy) ?
| +--:(generic)
| +--rw generic? te-bandw dth
+--rw avai | abl e-det net - bandwi dt h
+--rw te-bandw dt h
+--rw (technol ogy) ?
+--:(generic)
+--rw generic? t e- bandw dt h
augnent /nw. net wor ks/ nw:. net wor k/ nw. node/ nt:term nation-point/tet:te:
+--rw detnet-terminate-point-attributes

+--rw elimnation-capability? bool ean
+--rw replication-capability? bool ean
+--rw in-ordering-capability

| +--rwin-ordering-capability? bool ean

|  +--rw maxi mum out - of - or der - packet s? ui nt 32
+--rw queui ng-al gorithm capabilities

| +--rw credit-based-shaping? bool ean

| +--rw tinme-aware-shaping? bool ean

| +--rw cyclic-queui ng-and-forwardi ng? bool ean

| +--rw asynchronous-traffic-shaping? bool ean

+--rw queues* [queue-identifier]
+--rw queue-identifier ui nt 32
+--rw queue- buf f er-si ze? ui nt 32
+--rw enabl ed- queui ng-al gorithm
| +--rw credit-based-shaping? bool ean
| +--rw time-aware-shapi ng? bool ean
| +--rw cyclic-queuing-and-forwardi ng? bool ean
| +--rw asynchronous-traffic-shaping? bool ean
+--rw m ni num queui ng- del ay? ui nt 32
+- - rw maxi num queui ng- del ay? ui nt 32

+--rw maxi num queui ng- del ay-vari ati on? ui nt 32
5. DetNet Topol ogy YANG Mdel

<CODE BEG NS> file "ietf-detnet-topol ogy@0190114. yang"

nmodul e i etf-detnet-topol ogy {
yang-version 1.1;
nanespace "urn:ietf:parans: xn :ns:yang:ietf-detnet-topol ogy";
prefix "detnet-topol ogy";

inmport ietf-te-types {
prefix "te-types";

}

inmport ietf-te-topology {
prefix "tet";

}
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import ietf-network {

prefix "nw';

}

i mport ietf-network-topology {
prefix "nt";

}

organi zati on
"I ETF Determ ni stic Networking(DetNet)Wrking G oup";

cont act
"W Web: <http://tools.ietf.org/ wy/ detnet/>
WG List: <mailto:detnet@etf.org>

WG Chair: Lou Berger
<mai | t o: | ber ger @ abn. net >

Janos Far kas
<j anos. farkas@ri csson. conp

Edi t or: Xuesong Geng
<mai | t 0: gengxuesong@uawei . conp

Edi t or: Mach Chen
<mai | t o: mach. chen@uawei . con®

Edi t or: Zhenqgi ang Li
<l i zhengi ang@hi nanobi | e. con»

Edi t or: Reshad Rahman
<rrahman@i sco. con»";

description
"Thi s YANG nodul e augnents the "ietf-te-topol ogy’
modul e with Det Net rel ated capabilities and
paranmeters.";

revision "2018-09-10" {
description "lInitial revision";
reference "RFC XXXX: draft-geng-detnet-config-yang-05";

}

groupi ng det net - queui ng-al gorithns {
description
"Rel ationship with | EEE 802.1 TSN YANG nodels is TBD.";
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Ceng,

groupi ng det net-node-attributes{
description
"Det Net node related attributes.”;
| eaf m ni num packet - pr ocessi ng- del ay{
type uint32;
description
"M ni mum packet processing del ay
in a node. The unit of the del ay
is mcrosecond(us)";
}
| eaf maxi mum packet - pr ocessi ng- del ay{
type uint32;
description
" Maxi mum packet processing del ay
in a node. The unit of the del ay
is mcrosecond(us)"”;
}
| eaf maxi mum packet - processi ng-del ay-vari ati on{
type uint32;
description
" Maxi mum packet processing del ay
variation in a node. The unit of
the delay variation is mcrosecond(us)";

}
}

groupi ng detnet-1link-attributes{
description
"DetNet link related attributes.";

cont ai ner maxi num r eser vabl e- bandwi dt h{
uses te-types:te-bandw dth;
description
"Thi s container specifies the nmaxi mum bandwi dth
that is reserved for DetNet on this link.";

}

cont ai ner reserved- det net - bandw dt h{
uses te-types:te-bandw dth;
description
"Thi s container specifies the bandwi dth that has
been reserved for DetNet on this link.";
}
cont ai ner avail abl e-det net - bandwi dt h{
uses te-types:te-bandw dth;
description
"This container specifies the bandwidth that is
avail able for new DetNet flows on this link.";
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Ceng,

}
}

groupi ng detnet-term nate-point-attributes{
description
"Det Net terminate point related attributes.";

| eaf elimnation-capability{

type bool ean;

description
"I ndi cates whether a node is able to do packet
elimnation.";

ref erence
"Section 3.2.2.3 of
draft-ietf-detnet-architecture"

}
| eaf replication-capability{
type bool ean;
description
"Indi cates whether a node is able to do packet
replication.";
ref erence
"Section 3.2.2.2 of
draft-ietf-detnet-architecture"
}
contai ner in-ordering-capability {
description
"I ndi cates the paraneters needed for
packet in-ordering.";
ref erence
"Section 3.2.2.1 of
draft-ietf-detnet-architecture”

| eaf in-ordering-capability {
type bool ean;
description
"Indi cates whether a node is able to do packet
i n-ordering.";
}
| eaf maxi mum out - of - or der - packets {
type uint 32;
description
"The maxi mum nunber of out-of-order packets.";
}

}

cont ai ner queui ng-al gorithmcapabilities {

et al. Expi res 3 Septenber 2025
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description
"Al'l queuing algorithms that a LTP supports.”;
uses det net - queui ng- al gorit hns;

}

l'ist queues {
key "queue-identifier";
description
"A list of DetNet queues.";
| eaf queue-identifier {
type uint32;
description
"The identifier of the queue.";

}
| eaf queue-buffer-size {
type uint32;
description
"The size of the queue with unit of bytes.";
}

cont ai ner enabl ed- queui ng-al gorithm {
description
"The queuing algorithms that are enabled on the queue.";
uses det net - queui ng-al gorit hmns;

}
| eaf m ni mum queui ng- del ay({
type uint32;
description
"The m ni num queui ng del ay of the queue.
The unit of the delay is mcrosecond(us)";
}
| eaf maxi mum queui ng- del ay({
type uint32;
description
"The maxi num queui ng del ay of the queue.
The unit of the delay is mcrosecond(us)";
}
| eaf maxi mum queui ng-del ay-vari ati on{
type uint32;
description
"The maxi mum queui ng del ay variation of the queue.
The unit of the delay variation is m crosecond(us)";
}

}
}

augrment "/ nw networ ks/ nw. net wor k/ nw. net wor k-types/tet:te-topol ogy"{
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description
"Introduce new network type for TE topol ogy.";
cont ai ner det net-topol ogy {
presence "I ndi cates Det Net topology.";
description
"Its presence identifies the DetNet topology type";
}

}

augrment "/ nw networ ks/ nw. net wor k/ nw; node/tet:te/"
+ "tet:te-node-attributes" {
when "../../../nw network-types/tet:te-topol ogy/"
+ "det net -t opol ogy: det net -t opol ogy" {
description
"Augnent ati on parameters apply only for networks with
Det Net topol ogy type.";
}
description
"Augnent ati on paraneters apply for DetNet node attributes.";
cont ai ner detnet-node-attributes {
description
"Attributes for DetNet node.";
uses detnet-node-attributes;

}
}

augrment "/ nw networks/nw network/nt:link/tet:te/"
+ "tet:te-link-attributes" {
when "../../../nw network-types/tet:te-topol ogy/"
+ "det net -t opol ogy: det net -t opol ogy" {
description
"Augnent ati on parameters apply only for networks with
Det Net topol ogy type.";
}
description
"Augnent ati on paraneters apply for DetNet link attributes.";
contai ner detnet-link-attributes {
description
"Attributes for DetNet link.";
uses detnet-link-attributes;

}
}

augrment "/ nw net wor ks/ nw. net wor k/ nw. node/ nt:term nation-point/"
+ "tet:te" {
when "../../../nw network-types/tet:te-topol ogy/"
+ "det net -t opol ogy: det net -t opol ogy" {
description
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"Augnent ati on parameters apply only for networks with
Det Net topol ogy type.";

description
"Augnent ati on paraneters apply for Det Net
link term nation point.";
contai ner detnet-term nate-point-attributes {
description
"Attributes for DetNet link term nate point.";
uses detnet-term nate-point-attributes;

}

}
} //topol ogy nodul e
<CODE ENDS>

6. Open |ssues
There are sone open issues that are still under discussion
* The Relationship with 802.1 TSN YANG nodel s is TBD. TSN YANG
nmodel s i nclude: P802. 1Qcw, which defines TSN YANG for Cbv, Qou,
and i, and P802. 1CBcv, which defines YANG for 802.1CB. The
possi bl e problemhere is how to avoid possible overlap anong yang
nmodel s defined in IETF and | EEE. A comobn YANG nodel nmay be
defined in the future to shared by both TSN and Det Net. More
di scussi on are needed here.
* How to support DetNet OAMis TBD.
These issues will be resolved in the follow ng versions of the draft.
7. | ANA Consi derations
Thi s docunent nakes no request of | ANA

Note to RFC Editor: this section may be renoved on publication as an
RFC.

8. Security Considerations
<TBD>
9. References

9.1. Nor mat i ve Ref erences
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