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I nt roduction

Det Net (Determ nistic Networking) provides the ability to carry
specified unicast or nmulticast data flows for real-tine applications
with extremely | ow packet |oss rates and assured nmaxi num end-to-end
delivery latency. A description of the general background and
concepts of DetNet can be found in [ RFC8655].

Thi s docunent defines a YANG data nodel for DetNet based on YANG data
types and nodel i ng | anguage defined in [ RFC6991] and [ RFC7950].

Thi s docunent al so includes the foll ow ng:

* The Det Net service, which is designed to describe the
characteristics of services being provided for application flows
over a network.

* DetNet configuration, which is designed to provide DetNet flow
pat h establishment, flow status reporting, and configuration of
Det Net functions in order to achi eve end-to-end bounded | at ency
and zero congestion | oss.

Thi s YANG data nmodel is scoped to the description of the aggregation/
di saggregati on and data plane capabilities of the Det Net data pl anes
defined in "Determnistic Networking Architecture"” [RFC8655] and
"Determ nistic Networking (DetNet) Data Pl ane Franewor k" [RFC8938].
Det Net operates at the IP layer and delivers service over |ower-|ayer
technol ogi es such as MPLS and | EEE 802.1 Ti nme-Sensitive Networking

(TSN).
Abbr evi ati ons
The foll owi ng abbreviations are used in this docunent:

PEF: Packet Elim nation Function



POF: Packet Ordering Function

PRF: Packet Replication Function

PRECF: Packet Replication, Elimnation, and Ordering Functions
MPLS: Ml tiprotocol Label Switching

Ter mi nol ogy

Thi s docunent uses the term nology defined in [ RFC8655]. The terns
"A-Label ", "S-Label", and "F-Label" are used in this docunment as
defined in [ RFC8964] .

Det Net YANG Modul e

The Det Net YANG nodul e (Section 8) includes DetNet App-flow, DetNet
service sub-layer, and DetNet forwarding sub-layer configuration and
operational objects. The corresponding attributes used in different
sub-layers are defined in Sections 4.1, 4.2, and 4.3, respectively.

Layers of the objects typically occur in the different data instances
form ng the node types defined in [RFC8655]. Table 1 illustrates the
rel ati onshi p between data i nstance node types and the included

| ayers. Node types are logical roles per DetNet service: one DetNet
service may use a device of one node type, while another service my
use the sanme device with a different node type. This nodel is a
control |l er-based nodel, because a controller or operator configures
all of the devices to forma service.

B s b oo e s oo s e oo e
| Dat a | nstance |
[ e e e e e el e
| Edge Node | Relay Node | Transit Node

| App-Flow Data Layer | | |
T T o e e - +
| Service Sub-layer | Service Sub-layer | |
g g oo s +
| Forwarding Sub-layer | Forwardi ng Sub-layer | Forwarding |
| | | Sub-Iayer |
o e e e e e e oo o e e e e e e oo S +

Table 1. DetNet Layers and Node Types

Al'l of the layers have ingress/incon ng and egress/outgoi ng
operations, but any instance may be configured as unidirectiona

only. "lIngress" refers to any DetNet |ayer where a DetNet context is
applied. Ingress allows functions such as sw tching, aggregation,
and encapsul ation. "Egress" refers to any DetNet |ayer where a

Det Net context is renoved. Egress allows functions such as

swi tching, disaggregation, and decapsulation. This nmeans that each
unidirectional flow identifier configuration is programed starting
at the ingress and flow status is reported at the ingress on each

end. In the case of MPLS, once encapsul ated, the IP 6-tuple
paraneters (see [RFC8938]) may not be required to be programred
again. In the case of I P, without encapsulation, various IP flow

identification paranmeters nust be configured along the flow path.

In the YANG data nodel defined in this docunment, the ternms "source"
and "destination" are used as flow identifiers, whereas "ingress" and
"egress" refer to a DetNet application direction fromthe application
edge. "lIngress" neans "to the DetNet application", and "egress"
means "fromthe application". The terms "incom ng" and "outgoing"
represent the flow direction towards the renote application as a
unidirectional flow. This means the terms are used at a sub-layer to



represent "incomng" to the sub-layer function and "outgoing” is

vi ewed as | eaving the sub-layer. For the service sub-Ilayer,
"incomng" is typically aggregating applications flows or other
service sub-layers, etc. For the forwarding sub-layer, "incomng" is
typically aggregating service sub-layers. However, this also nmeans
for both service and forwardi ng sub-layers at the egress DetNet node
"incom ng" al so handles external flows "incom ng" to the respective
sub-layer. For MPLS, this would usually involve the renoval of a

| abel. For IP -- where the representative sub-layer is nerely an
aggregation of an IP prefix or IP tuple -- there may be no incom ng/
out goi ng definitions, since the arriving packet can be handl ed
directly by a standard next-hop routing decision. 1In exanples
(Appendi x B) where both aggregation and di saggregati on take place, at
the egress of the flow "outgoing" relates to the aggregati ng output
and "incom ng" relates to the disaggregating fl ows.

At the egress point, forwarding information is determ ned by the App-

flowtype with all DetNet-related headers renoved. |In the case of
I P, the forwarding information can specify an output port or set a
next-hop address. |In the case of MPLS, it can set an MPLS | abel

4.1. DetNet Application Flow YANG Attributes

Det Net application flows are responsible for mappi ng between
application flows and DetNet flows at the edge node (egress/ingress
node). The application flows can be either Layer 2 or Layer 3 flows.
To map a flow at the User-Network Interface (UNI), the correspondi ng
attributes defined in [ RFCO016] are used.

4.2. DetNet Service Sub-layer YANG Attri butes

Det Net service functions, e.g., DetNet tunnel initialization/

term nation and service protection, are provided in the Det Net
service sub-layer. To support these functions, the follow ng service
attributes need to be confi gured:

* DetNet flowidentification

* Service function type. Indicates which service function will be
i nvoked at a Det Net edge, relay node, or end station. (DetNet
tunnel initialization and term nation are default functions in the
Det Net service sub-layer, so there is no need to indicate them
explicitly.) The correspondi ng argunments for service functions
al so need to be defined.

4.3. DetNet Forwarding Sub-layer YANG Attri butes

As defined in [ RFC8655], the DetNet forwarding sub-layer optionally
provi des congestion protection for DetNet flows over paths provided
by the underlying network. Explicit routes provide another mechani sm
used by DetNet to avoid tenporary interruptions caused by the
convergence of routing or bridging protocols. Explicit routes are

al so inpl enented at the Det Net forwarding sub-Iayer

To support congestion protection and explicit routes, the follow ng
transport-layer-related attributes are necessary:

* Flow specification and traffic requirements are as described in
the informati on nodel provided in [ RFC9016]. These may be used
for resource reservation, flow shaping, filtering, and policing by
a control plane or other network managenent and contr ol
nmechani sns.

* Since this nodel prograns the data plane, existing explicit route
mechani sms can be reused. |If a static MPLS tunnel is used as the
transport tunnel, the configuration needs to be at every transit
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node along the path. For an |P-based path, the static
configuration is simlar to the static MPLS case. This docunent
provi des data plane configuration of | P addresses or MPLS | abel s,
but it does not provide control plane mapping or other techniques.

Det Net Fl ow Aggregation

Det Net provides the ability to performflow aggregation to i nprove
the scalability of DetNet data, nmanagenent, and control planes.
Aggregated flows can be viewed by sone Det Net nodes as individual
Det Net flows. When aggregating DetNet flows, the flows should be
compatible: if bandwi dth reservation is used, the reservation should
be a reasonabl e representation of the total aggregate bandw dth; if
maxi mum del ay bounds are used, the system should ensure that the
total DetNet flow delay does not exceed the maxi nrum del ay bound of
any individual flow.

The Det Net YANG data nodel defined in this document supports Det Net
fl ow aggregation with the follow ng functions:

* Aggregated fl ow encapsul ati on/ decapsul ation/identification.

*  Mapping individual DetNet flows to an aggregated fl ow

* Changing traffic specification parameters for aggregated fl ows.
The foll owi ng Det Net aggregation scenari os are supported:

* The ingress node aggregates App-flows into a service sub-layer of
a Det Net fl ow.

* |In the ingress node, the service sub-layers of DetNet flows are
aggregated into a forwarding sub-Ilayer.

* |In the ingress node, the service sub-layers of DetNet flows are
aggregated into a service sub-layer of an aggregated Det Net fl ow.

* The relay node aggregates the forwardi ng sub-layers of Det Net
flows into a forwardi ng sub-1ayer.

* The relay node aggregates the service sub-layers of DetNet flows
into a forwardi ng sub-1|ayer.

* The relay node aggregates the service sub-layers of DetNet flows
into a service sub-layer of an aggregated DetNet flow.

* The relay node aggregates the forwardi ng sub-layers of DetNet
flows into a service sub-1ayer of an aggregated Det Net fl ow.

* The transit node aggregates the forwardi ng sub-layers of Det Net
flows into a forwardi ng sub-1ayer.

Traffic requirements and the traffic specification nay be tracked for
i ndi vi dual or aggregate flows, but reserving resources and tracking
the services in the aggregated flow are out of scope.

Det Net YANG Structure Considerations

Thi s di agram shows the general structure of the DetNet YANG data
nmodel :
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| App- | | Service | | Forwarding | |

| Fl ows | | Sub-layer | | Sub-Iayer | |

T Fommm - + 4----- Fommm - + 4o Fommm - + |

I I I I

+- - - - - [ S, + +----- [ S, + H--- oo [ S, + |

| Reference | | Reference | | Reference | |
| to Traffic | | to Traffic | | to Traffic | tooem- - tooem- - +
| Profile | | Profile | | Profile | | Traffic Profile|
S R S S SR e S Ry +

There are three layer types in the Det Net YANG data nodel : the App-
flow data | ayer, the service sub-layer, and the forwarding sub-I|ayer.
Additionally, the traffic paraneters are captured in a traffic
profile that can be referenced by any of the |ayers.

Below is a sunmary YANG tree showing the major items. The conplete
YANG tree is provided in Appendi x A

Atraffic profile can be created for an application, a service sub-

| ayer, or a forwarding sub-layer. A single profile may be shared by
mul ti ple applications/sub-layers. Each profile indicates the nenmbers
currently using that profile.

Dependi ng on which DetNet |ayers and functions are required, sonme or
all of the conponents may be configured. Exanples are provided in
Appendi x B.

Det Net Configuration YANG Structures

The following is a partial tree representation of the Det Net YANG
data nodel, per the guidelines provided in [RFC8340]. This
corresponds to the |ayout of the diagramin Section 6.

modul e: ietf-detnet
+--rw det net
+--rw traffic-profile* [name]
+--rw nane string
+--rw traffic-requirenments
+--rw traffic-spec
+--ro menber - app-fl ow* app-f 1 owr ef
+--ro menber-svc-subl ayer * servi ce-sub-Il ayer-ref
+--ro nmenber-fwd-subl ayer* forwar di ng- sub-1 ayer -r ef

--rw app-fl ows
+--rw app-fl ow [nane]
+--rw name string
+--rw bidir-congruent? bool ean
+--r0 outgoi ng-service? servi ce-sub-Il ayer-ref
+--r0 incom ng-service? servi ce-sub-| ayer-ref
+--rwtraffic-profile? traffic-profile-ref
+--rw ingress
|
+--rw egress
--rw service
+--rw sub-l ayer* [ nane]
+--rw nanme string
+--rw service-rank? uint8
+--rwtraffic-profile? traffic-profile-ref

+--rw service-protection
+--rw operation? operation
+--rw i ncom ng

+--rw out goi ng

_—_——  -—-— —
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| o
+--rw forwarding
+--rw sub-l ayer* [ nane]

+--rw name string
+--rw traffic-profile? traffic-profile-ref
+--rw operation? mpl s- f wd- oper ati on

+--rw i ncom ng

+--rw out goi ng

Det Net Confi guration YANG Data Mdel

Thi s YANG data nodel inports typedefs from [ RFC6991], [RFC8519],
[ RFC8294], [RFC8343], and [| EEE8021Q 2022]. This YANG data nobde
al so includes the following RFC references, which are not cited

el sewhere in the body of this docunment: [RFC0791], [RFC4303],

[ RFC8200], [RFC8349], and [ RFC8960] .

<CODE BEG NS> file "ietf-detnet @024-10-28. yang"
nmodul e ietf-detnet {
yang-version 1.1;
nanespace "urn:ietf:parans: xm :ns:yang:ietf-detnet"
prefix dnet;

import ietf-yang-types {
prefi x yang;
ref erence
"RFC 6991: Common YANG Data Types";
}
inmport ietf-inet-types {
prefix inet;
ref erence
"RFC 6991: Common YANG Data Types";
}
inmport ietf-ethertypes {
prefix ethertypes;

ref erence
"RFC 8519: YANG Data Mdel for Network Access Contro
Lists (ACLs)";

}
import ietf-routing-types {

prefix rt-types;

ref erence

"RFC 8294: Commobn YANG Data Types for the Routing Area";

}
i mport ietf-packet-fields {

prefix packet-fields;

reference
"RFC 8519: YANG Data Model for Network Access Contro
Lists (ACLs)";
}
inmport ietf-interfaces {
prefix if;
reference
"RFC 8343: A YANG Data Model for Interface Managenent";
}

i mport ieee802-dotlg-types {
prefix dot 1g-types;
ref erence
"I EEE 802.1Q 2022: | EEE Standard for Local and Metropolitan
Area Networks--Bridges and Bridged NetworKks,
Clause 48 (' YANG Data Models’)";

}

organi zati on



"| ETF Det Net Working G oup”;

cont act
"WG Web: <https://datatracker.ietf.org/wgy/ detnet/>
WG List: <mailto:detnet@etf.org>

Aut hor : Xuesong CGeng
<mai | t 0: gengxuesong@uawei . conp

Aut hor : Yeoncheol Ryoo
<mai | t o: dbduscj f @tri.re. kr>

Aut hor : Don Fedyk
<muai | t 0: df edyk@ abn. net >

Aut hor : Reshad Rahman
<mai | t 0: reshad@ahoo. conw

Aut hor : Zhenqgi ang Li
<mai | to:1i zhengi ang@hi nanobi | e. com>";

description
"Thi s YANG nodul e descri bes the paraneters needed
for DetNet flow configuration and flow status
reporting. This YANG nodul e conforns to the Network
Managenent Datastore Architecture (NVDA).

Copyright (c) 2024 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is permtted pursuant to, and subject
to the license terms contained in, the Revised BSD License
set forth in Section 4.c of the |ETF Trust’s Legal Provisions
Rel ating to | ETF Documents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC 9633; see the
RFC itself for full legal notices.";

revisi on 2024-10-28 {
description
"Initial revision.";
ref erence
"RFC 9633: Determnistic Networking (DetNet) YANG Data
Model " ;

}

identity app-status ({
description
"Base identity fromwhich all application status types
are derived.";
ref erence
"RFC 9016: Fl ow and Service Information Mdel for
Determ ni stic Networking (DetNet), Section 5.8";

}

i dentity none {

base app- st at us;

description
"This application has no status. This identity is
expected when the configuration is inconplete.";

ref erence
"RFC 9016: Flow and Service Infornmation Mdel for
Determ ni stic Networking (DetNet), Section 5.8";



identity ready {
base app- st at us;
description
"The application is ingress/egress ready.";
reference
"RFC 9016: Flow and Service Information Mdel for
Det erm ni stic Networking (DetNet), Section 5.8";

}

identity failed {
base app- st at us;
description
"The application is ingress/egress failed.";
ref erence
"RFC 9016: Flow and Service Information Mdel for
Determ ni stic Networking (DetNet), Section 5.8";

}

identity out-of-service {
base app- st at us;
description
"The application is adm nistratively blocked.";
reference
"RFC 9016: Flow and Service Information Mdel for
Det erm ni stic Networking (DetNet), Section 5.8";

}

identity partial-failed {
base app- st at us;
description
"This is an application with one or nore egress-ready
i nstances and one or nore instances where egress fail ed.
The Det Net flow can be used if the ingress’s status is
"ready’ . ";
ref erence
"RFC 9016: Flow and Service Information Mdel for
Det erm nistic Networking (DetNet), Section 5.8";

}

typedef app-flowref {
type leafref {
path "/dnet: detnet"
+ "/dnet: app-fl ows"
+ "/dnet: app-fl ow
+ "/dnet: nane";
}
description
"This is a reference to an application.”;

}

typedef service-sub-layer-ref {
type leafref {
path "/dnet: detnet"
+ "/dnet:service"
+ "/dnet: sub-I|ayer"
+ "/dnet: nane";
}
description
"This is a reference to the service sub-layer.";

}

typedef forwardi ng-sub-layer-ref {
type leafref {
path "/dnet: detnet”
+ "/dnet: forwardi ng"



+ "/dnet: sub-Iayer"
+ "/dnet: nane";
}
description
"This is a reference to the forwarding sub-Ilayer.";

}

typedef traffic-profile-ref {
type leafref {
path "/dnet: detnet"
+ "/dnet:traffic-profile"
+ "/dnet: nane";
}
description
"This is a reference to a traffic profile.";
}

typedef ipsec-spi {
type uint32 {
range "1..max";
}
description
"I Psec Security Paraneters Index. A 32-bit val ue,
where sone val ues are reserved.";
ref erence
"RFC 4303: | P Encapsul ating Security Payload (ESP)";
}

typedef operation {
type enuneration {
enuminitiation {
description
"An initiating service sub-layer encapsulation.";
}
enum ternination {
description
"Operation for DetNet service sub-layer decapsul ation.”;

enumrel ay {
description
"QOperation for DetNet service sub-layer swap.";
}
enum non- det net {
description
"No operation for the DetNet service sub-layer.";

}
}

description
"The operation type identifies this service sub-layer’s
behavi or. QOperations are described as unidirectional,
but a service sub-layer nmay conbi ne operation types.";

}

typedef npls-fwd-operation {
type enuneration {
enum i npose-and-forward {
description
"Thi s operation i nposes one or nore outgoing | abels and
forwards to the next hop.";
ref erence
"RFC 8960: A YANG Data Moddel for MPLS Base";
}

enum pop-and-forward {
description
"Thi s operation pops the inconing |abel and forwards to
the next hop.";



ref erence
"RFC 8960: A YANG Dat a Model for MPLS Base";
}
enum pop- i npose-and- forward {
description

"This operation pops the incomng |abel, inposes one or
nmore out going | abels, and forwards to the next hop.";
reference

"RFC 8960: A YANG Data Model for MPLS Base";
}
enum swap- and- forward {
description
"Thi s operation swaps an incom ng | abel with an outgoing
| abel and forwards to the next hop.";
ref erence
"RFC 8960: A YANG Data Model for MPLS Base";
}
enum forward {
description
"This operation forwards to the next hop.";
}
enum pop- and- | ookup {
description
"Thi s operation pops an incom ng | abel and performs a
| ookup. ";
ref erence
"RFC 8960: A YANG Data Model for MPLS Base";

}
}

description
"MPLS operation types. This set of enuns is nodeled after
the MPLS enuns. Wth the exception of 'enum forward’,
these enuns are the same as those provided in RFC 8960.";
ref erence
"RFC 8960: A YANG Data Moddel for MPLS Base";

}

typedef service-protection {
type enuneration {
enum none {
description
"Service protection is not provided.";
}
enum replication {
description
"A Packet Replication Function (PRF) replicates DetNet
fl ow packets and forwards themto one or nore next
hops in the DetNet domain. The nunber of packet copies
sent to each next hop is a DetNet-flow specific
paraneter at the node doing the replication. A PRF can
be i nplenmented by an edge node, a relay node, or an
end system";
}
enum el i mination {
description
"A Packet Elimnation Function (PEF) elimnates
duplicate copies of packets to prevent excess packets
fl ooding the network or duplicate packets being
sent out of the DetNet domain. A PEF can be
i npl ement ed by an edge node, a relay node, or an
end system";
}
enum ordering {
description
"A Packet Ordering Function (POF) reorders packets within
a DetNet flow that are received out of order. This



function can be inplenented by an edge node, a relay node,
or an end system";
}
enum el i mi nation-ordering {
description
"A conbi nation of a PEF and POF that can be inpl enmented
by an edge node, a relay node, or an end system"”;
}
enum el imnation-replication {
description
"A conbi nation of a PEF and PRF that can be inpl enmented
by an edge node, a relay node, or an end system";
}
enum el i mi nation-ordering-replication {
description
"A conbi nation of a PEF, POF, and PRF that can be
i mpl emented by an edge node, a relay node, or
an end system";

}
}

description
"Thi s typedef describes the service protection enuneration
val ues.";

}

typedef sequence-nunber-generation {
type enuneration {
enum copy-from app-fl ow {
description
"' copy-fromapp-flow is used to utilize the sequence
nunber present in the App-flow. This function is
requi red when encapsul ati ng App-flows that have been
replicated and received through multiple ingress nodes
into a nenber flow. Wen a relay node sees the sane
sequence nunber on an App-flow, it nay be programred
to elinmnate duplicate App-flow packets.";
}
enum gener at e- by-det net - f | ow {
description
"' generate-by-detnet-flow is used to create a new
sequence nunber for a DetNet flow at the ingress node.
Care must be taken when using this option to ensure
that there is only one source for generating sequence
numbers. ";

}
}

description
"This typedef defines how to generate sequence numbers to
be used in DetNet encapsul ation.”;
}
typedef sequence-nunber-field {
type enuneration {
enum zer o-sn {
description
"The Det Net sequence number field is not used."”;
}
enum short-sn {
val ue 16;
description
"A 16-bit DetNet sequence number field is used.”;
}
enum | ong-sn {
val ue 28;
description
"A 28-bit DetNet sequence number field is used."”;



}

description
"These enuns configure the behavior of the
sequence nunber field.";

}

groupi ng i p- header {
description
"This grouping captures the | Pv4/1Pv6 packet header
information. It is nodeled after existing fields.";
| eaf src-ip-address {
type inet:ip-address-no-zone;
description
"The source | P address in the header.";
ref erence
"RFC 6991: Common YANG Data Types";
}

| eaf dest-ip-address {
type inet:ip-address-no-zone;
description
"The destination |IP address in the header.";
ref erence
"RFC 6991: Common YANG Data Types";
}

| eaf protocol - next-header {
type uint8;
description
"In 1Pv4, this field refers to the protocol of the

payload. 1In IPv6, this field is known as
"next-header’; it identifies the type of header
i medi ately followi ng the I Pv6 header.";

ref erence

"RFC 791: Internet Protocol
RFC 8200: Internet Protocol, Version 6 (IPv6)
Speci fication";

}
| eaf dscp {
type inet:dscp;
description
"The traffic class value in the header.";
ref erence
"RFC 6991: Common YANG Data Types";

| eaf flowlabel {
type inet:ipv6e-flowlabel;
description
"The flow | abel value in the header. |1Pv6 only.";
reference
"RFC 6991: Common YANG Data Types",
}

| eaf source-port {
type inet: port-nunber;
description
"The source port nunber.";
ref erence
"RFC 6991: Common YANG Data Types";
}

| eaf destination-port {
type inet: port-nunber;
description
"The destination port nunber.”;
ref erence
"RFC 6991: Common YANG Data Types";



groupi ng | 2- header {
description
"The Ethernet or Tine-Sensitive Networking (TSN) packet
header information.";
| eaf source-nac-address {
type yang: mac- addr ess;
description
"The source Media Access Control (MAC) address val ue of
t he Ethernet header.";
}
| eaf destination-nac-address {
type yang: mac- addr ess;
description
"The destinati on MAC address val ue of the Ethernet
header.";

}
| eaf ethertype {
type ethertypes: ethertype;
description
"The Ethernet packet type value of the Ethernet header.";
}

| eaf vlian-id {
type dot 1g-types: vl ani d;
description
"The VLAN val ue of the Ethernet header."”;
ref erence
"] EEE 802. 1Q 2022: |EEE Standard for Local and
Metropol itan Area Networks--Bridges and Bridged
Net wor ks";

}
| eaf pcp {
type dotlg-types:priority-type;
description
"The priority value of the Ethernet header.";
reference
"1 EEE 802. 1Q 2022: | EEE Standard for Local and
Metropol itan Area Networks--Bridges and Bridged
Net wor ks" ;
}
}

groupi ng destination-ip-port-id {

description

"The TCP/UDP port destination identification information.";
cont ai ner destination-port {

uses packet-fields: port-range-or-operator;

description

"This grouping captures the destination port fields.";

}

}

groupi ng source-ip-port-id {

description

"The TCP/ UDP port source identification information.";
cont ai ner source-port {

uses packet-fields: port-range-or-operator;

description

"This grouping captures the source port fields.";

}

}

grouping ip-flowid {
description
"The | Pv4/ 1 Pv6 packet header identification information.";
| eaf src-ip-prefix {
type inet:ip-prefix;



description
"The source IP prefix.";
reference
"RFC 6991: Common YANG Data Types";

| eaf dest-ip-prefix {
type inet:ip-prefix;
description
"The destination IP prefix.";
reference
"RFC 6991: Common YANG Data Types";

| eaf protocol - next-header ({
type uint8;
description
"Internet Protocol number. Refers to the protocol of the
payload. In IPv6, this field is known as ’'next-header’;
i f extension headers are present, the protocol is present
in the "upper-layer’ header.";
ref erence
"RFC 791: Internet Protocol
RFC 8200: Internet Protocol, Version 6 (IPv6)
Speci fication";
}
| eaf dscp {
type inet:dscp;
description
"The traffic class value in the header.";
reference
"RFC 6991: Common YANG Data Types";

| eaf flowlabel {
type inet:ipv6e-flowlabel;
description
"The flow | abel value in the header. |1Pv6 only.";
reference
"RFC 6991: Common YANG Data Types",
}

uses source-ip-port-id;
uses destination-ip-port-id;
| eaf ipsec-spi {
type ipsec- spi
description
"I Psec Security Parameters Index of the Security
Associ ation.";
ref erence
"RFC 4303: | P Encapsul ating Security Payl oad (ESP)"
}

}

grouping npls-flowid {
description
"The MPLS packet header identification information.";
choi ce | abel -space {
description
"Designates the | abel space being used.”;
case context-1| abel -space {
uses rt-types: npl s-1 abel - st ack;

case platforml abel -space {
| eaf | abel {
type rt-types: npl s-I abel;
description
"This is the case for the platformlabel space.";



}
}

groupi ng data-fl ow spec {
description
"App-flow identification.";
choi ce data-flowtype {
description
"The application flow type choices.";
contai ner tsn-app-flow {
uses | 2-header;
description
"The L2 header for the application."”;
}

contai ner ip-app-flow {
uses ip-flowid;
description
"The | P header for the application."”;
}

contai ner npl s-app-fl ow {
uses npls-flowid;
description
"The MPLS header for the application.”;
}

}
}

groupi ng det net-fl ow spec {
description
"DetNet flow identification.";
choi ce detnet-fl owtype {
description
"The DetNet flow type choices.";
case ip-detnet-flow {
uses ip-flowid;
}
case npl s-detnet-flow {
uses npls-flowid;
}
}
}

groupi ng app-fl ows-group {

description

"Ref erence group for inconming or outgoing App-flows.";
leaf-list flow {

type app-flowref;

description

"List of ingress or egress App-flows.";

}

}

groupi ng service-sub-1layer-group {
description
"Ref erence group for incom ng or outgoing
service sub-layers.";
| eaf-1ist sub-layer {
type service-sub-|ayer-ref;
description
"Li st of incomng or outgoing service sub-layers that
have to aggregate or disaggregate."”;
}
}

groupi ng forwardi ng-sub-1ayer-group {
description



"Ref erence group for incom ng or outgoing
forwardi ng sub-layers.";
| eaf-1ist sub-layer {
type forwardi ng-sub-1|ayer-ref;
description
"List of incomng or outgoing forwardi ng sub-1layers that
have to aggregate or disaggregate."”;

}
}

groupi ng det net - header {
description
"Det Net header information for DetNet encapsul ation
or swap.";
choi ce header-type {
description
"The choi ce of DetNet header type.";
case npls {
description
"MPLS | abel stack for DetNet MPLS encapsul ation or
forwardi ng.";
uses rt-types: npl s-1 abel - st ack;
}
case ip {
description
"I Pv4/ 1 Pv6 packet header for DetNet |P encapsul ation."”;
uses i p-header;

}
}
}

groupi ng det net - app- next - hop-content {
description
"CGeneric paraneters for DetNet next hops. These followthe
principles for next hops as discussed in RFC 8349.";
ref erence
"RFC 8349: A YANG Data Model for Routing Managenent
(NVDA Version)";
choi ce next-hop-options {
description
"Options for next hops. It is expected that further
cases will be added through augnments from ot her nodul es,
e.g., for recursive next hops.";
case sinpl e-next-hop {
description
"This case represents a sinple next hop consisting of
t he next-hop address and/or outgoing interface.";
| eaf outgoing-interface {
type if:interface-ref;
description
"The outgoing interface, when nmatching all flows to
the interface.";

choi ce flowtype {
description
"The flow type choices.";
case ip {
| eaf next-hop-address {
type inet:ip-address;
description
"The | P next-hop case.";

}

case mpls {
uses rt-types: npl s-1 abel - st ack;
description



"The MPLS | abel stack next-hop case.”;
}

}
}
case next-hop-list {
description
"Container for multiple next hops.";
list next-hop {
key "hop-index";
description
"An entry in a next-hop list.";
| eaf hop-index {
type uint8;
description
"A user-specified identifier utilized to uniquely
reference the next-hop entry in the next-hop list.

The value of this index has no semantic meani ng ot her
than for referencing the entry.";

| eaf outgoing-interface {
type if:interface-ref;
description

"The outgoing interface, when matching all flows to
the interface.";

choice flowtype {
description
"The flow types supported.”;
case ip {
| eaf next-hop-address {
type inet:ip-address;
description
"This is the IP flow type next hop.";
}
}
case nmpls {
uses rt-types: npl s-1 abel - st ack;

groupi ng det net - f orwar di ng- next - hop-content {
description
"CGeneric paraneters for DetNet next hops. These followthe
principles for next hops as discussed in RFC 8349.";
ref erence
"RFC 8349: A YANG Data Model for Routing Managenent
(NVDA Version)"
choi ce next - hop-options {
description
"Options for next hops. It is expected that further
cases will be added through augnments from ot her nodul es,
e.g., for recursive next hops.";
case sinpl e-next-hop {
description

"This case represents a sinple next hop consisting of
t he next-hop address and/or outgoing interface.";
| eaf outgoing-interface {
type if:interface-ref;
description

"The outgoing interface, when matching all flows to
the interface.";



choice flowtype {
description
"These are the flow type next-hop choices.";
case ip {
description
"Use the I P data plane for forwarding.";
| eaf next-hop-address {
type inet:ip-address;
description
"This is an I P address as a next hop.";
}

uses i p-header;

case nmpls {
description
"Use the MPLS data plane for forwarding.";
uses rt-types: npl s-1 abel - st ack;
}
}
}
case next-hop-list {
description
"Container for multiple next hops.";
list next-hop {
key "hop-index";
description
"An entry in a next-hop list.";
| eaf hop-index {
type uint8;
description
"The val ue of the index for a next hop.";
}
| eaf outgoing-interface {
type if:interface-ref;
description
"The outgoing interface, when matching all flows to
the interface.";

choice flowtype {
description
"These are the flow type next-hop choices.";
case ip {
description
"Use the I P data plane for forwarding.";
| eaf next-hop-address {
type inet:ip-address;
description
"This is an I P address as a next hop.";
}

uses i p-header;

case nmpls {
description
"Use the MPLS data plane for forwarding.";
uses rt-types: npl s-1 abel - st ack;

contai ner detnet {
description
"The top-level DetNet container. This contains
applications, service sub-layers, and forwardi ng sub-I|ayers



as well as the traffic profiles.”;
list traffic-profile {
key "nane";
description
"Atraffic profile."”;
| eaf nane {
type string;
description
"The name of the traffic profile that is used as a
reference to this profile.";
}
container traffic-requirenents {
description
"This defines the attributes of the App-flow
regardi ng bandwi dth, l|atency, |atency variation, |oss,
and nisordering tolerance.";
ref erence
"RFC 9016: Flow and Service Information Mdel for
Determ ni stic Networking (DetNet), Section 5.9";
| eaf m n-bandwi dth {
type uint 64;
units "octets per second”;
description
"This is the mninum bandwi dth that has to be
guaranteed for the DetNet service. MnBandwi dth is
specified in octets per second.”;
ref erence
"RFC 9016: Flow and Service Information Mdel for
Determ nistic Networking (DetNet), Section 5.9.1";

| eaf max-latency {
type uint32;
units "nanoseconds";
description
"This is the maxinum |l atency fromthe ingress to
one or nore egresses for a single packet of the
Det Net flow. MaxLatency is specified as an
i nt eger nunber of nanoseconds. The nmaxi mum val ue
for this paraneter is 4,294, 967,295 nanoseconds.";
ref erence
"RFC 9016: Flow and Service Information Mdel for
Determ ni stic Networking (DetNet), Section 5.9.2";

| eaf max-l|atency-variation {
type uint32;
units "nanoseconds";
description
"This is the difference between the
m ni mum and maxi mum end-t o-end one-way | at ency.
MaxLat encyVariation is specified as an integer
nunmber of nanoseconds.";
ref erence
"RFC 9016: Flow and Service Information Mdel for
Determ ni stic Networking (DetNet), Section 5.9.3";

| eaf max-1oss {
type deci mal 64 {
fraction-digits 10;
range "0 .. 100";
}
units "percent”;
description
"Thi s defines the maxi num Packet Loss Rate (PLR)
paraneter for the Det Net service between the ingress
and one or nore egresses of the DetNet dommin. The
PLR is cal cul ated by the nunmber of transmitted



packets m nus the nunber of received packets divided
by the nunber of transmitted packets, expressed as a
percent age. ",
ref erence
"RFC 9016: Flow and Service Information Mdel for
Determ ni stic Networking (DetNet), Section 5.9.4";
}
| eaf max-consecutive-loss-tol erance {
type uint32;
units "packets";
description
"Some applications have special |oss requirements
and use such paraneters as
MaxConsecuti veLossTol er ance.
" max- consecutive-1oss-tol erance’ describes the
maxi mum nunber of consecutive packets whose | oss
can be tolerated. The maxi mum consecutive | oss
tol erance can be measured, for exanple, based on
sequence nunber.";
ref erence
"RFC 9016: Flow and Service |Information Mdel for
Determ nistic Networking (DetNet), Section 5.9.5";
}
| eaf max-m sordering {
type uint32;
units "packets";
description
"Thi s describes the maxi nrumtol erabl e nunber of
packets that can be received out of order. The
maxi mum al | owed mi sordering can be neasured, for
exanpl e, based on sequence nunber. A value of 'O
for the maxi num al |l owed ni sordering indicates that
in-order delivery is required and mi sordering cannot
be tolerated.";
ref erence
"RFC 9016: Flow and Service Information Mdel for
Determ nistic Networking (DetNet), Section 5.9.6";
}
}
contai ner traffic-spec {
description
""traffic-spec’ specifies howthe source transnits
packets for the flow This is the prom se/request of
the source to the network. The network uses this flow
specification to allocate resources and adj ust queue
paraneters in network nodes.";
ref erence
"RFC 9016: Flow and Service Information Mdel for
Determ ni stic Networking (DetNet), Section 5.5";
| eaf interval {
type uint32;
units "nanoseconds";
description
"The period of tine during which the traffic
speci fication should not be exceeded.";
ref erence
"RFC 9016: Flow and Service |Information Mdel for
Determ nistic Networking (DetNet), Section 5.5
| EEE 802. 1Q 2022: | EEE Standard for Local and
Metropol itan Area Networks--Bridges and Bridged
Net wor ks";

| eaf max- pkts-per-interval {
type uint32;
description
"The maxi mum nunber of packets that the



source will transmt in one interval.";
ref erence
"RFC 9016: Flow and Service |Information Mdel for
Determ ni stic Networking (DetNet), Section 5.5
| EEE 802.1Q 2022: | EEE Standard for Local and
Metropol itan Area Networks--Bridges and Bridged

Net wor ks";
}
| eaf max- payl oad-si ze {
type uint32;
description
"The maxi num payl oad size that the source
will transmt.";
ref erence
"RFC 9016: Flow and Service |Information Mdel for
Determ ni stic Networking (DetNet), Section 5.5
| EEE 802. 1Q 2022: | EEE Standard for Local and
Metropol itan Area Networks--Bridges and Bridged
Net wor ks";
}
| eaf m n-payl oad-si ze {
type uint32;
description
"The m ni num payl oad size that the source
will transmt.";
ref erence
"RFC 9016: Flow and Service |Information Mdel for
Determ ni stic Networking (DetNet), Section 5.5
| EEE 802. 1Q 2022: | EEE Standard for Local and
Metropol itan Area Networks--Bridges and Bridged
Net wor ks";
}
| eaf min-pkts-per-interval ({
type uint 32;
description
"The m ni mum nunber of packets that the
source will transmit in one interval.";
ref erence
"RFC 9016: Flow and Service |Information Mdel for
Determ ni stic Networking (DetNet), Section 5.5
| EEE 802. 1Q 2022: | EEE Standard for Local and
Metropol itan Area Networks--Bridges and Bridged
Net wor ks";
}

| eaf -1ist nenber-app-flow {
type app-flowref;
config fal se;
description
"Alist of applications attached to this profile. Each
application that uses a profile has an autonmatically
popul ated reference.";
reference
"RFC 9633: Determnistic Networking (DetNet) YANG Data
Model , Sections 6 and 7";

| eaf -1i st menber-svc-sublayer {
type service-sub-|ayer-ref;
config fal se;
description
"Alist of service sub-layers attached to this profile.
Each service sub-layer that uses a profile has an
automatically popul ated reference.";
ref erence
"RFC 9633: Determnistic Networking (DetNet) YANG Data
Model , Sections 6 and 7";



| eaf -1ist menber-fwd-sublayer {
type forwardi ng-sub-1|ayer-ref;
config fal se;
description
"Alist of forwarding sub-layers attached to this profile.
Each forwardi ng sub-layer that uses a profile has an
automatically popul ated reference.”;
ref erence
"RFC 9633: Determnistic Networking (DetNet) YANG Data
Model , Sections 6 and 7";

}
}

cont ai ner app-flows {
description
"Configuration informati on for DetNet App-flows.";
ref erence
"RFC 9016: Flow and Service Information Mdel for
Determ ni stic Networking (DetNet), Section 4.1";
list app-flow {
key "nane";
description
"A uni que (managenent) identifier of the App-flow ";
| eaf nane {
type string;
description
"A uni que (managenent) identifier of the App-flow";
ref erence
"RFC 9016: Flow and Service Information Mdel for
Determ ni stic Networking (DetNet), Sections 4.1
and 5.1";
}
| eaf bidir-congruent {
type bool ean;
default "false";
description
"Defines the data path requirenent of the App-flow -
whet her it nust share the sane data path and physica
path for both directions through the network, e.g.,
to provide congruent paths in the two directions.";
ref erence
"RFC 9016: Flow and Service Information Mdel for
Determ ni stic Networking (DetNet), Section 4.2";

| eaf out goi ng-service {
type service-sub-|ayer-ref;
config fal se;
description
"Binding to this application’ s outgoing service.";
}
| eaf incom ng-service {
type service-sub-|ayer-ref;
config fal se;
description
"Binding to this application’s incom ng service.";

| eaf traffic-profile {
type traffic-profile-ref;
description
"The traffic profile for this group.”;
}
contai ner ingress {
description
"Ingress Det Net application flows or a
compound flow. ";
| eaf app-flow status {



type identityref {
base app- st at us;

default "none";
config fal se;
description
"Status of an ingress application flow This is an
operational status and defaults to 'none’ if
i nconplete.”;
reference
"RFC 9016: Flow and Service Information Mdel for
Determ ni stic Networking (DetNet), Sections 4.1
and 5.8";
}
leaf-1ist interface {
type if:interface-ref;
description
"An interface is optional for a service type
VWhen matching a flowto a single interface,
one interface is specified. This list allows
the mat ching of a subset of interfaces.
When nore than one interface is specified, these
flows are sinply aggregated, and the service
sub-l ayer is unaware of the aggregation."”;

uses dat a-fl ow spec;
}
cont ai ner egress {
description
"Egress DetNet application flows or a conpound flow ";
uses dat a-fl ow spec;
choi ce application-type {
description
"The application type choices.";
cont ai ner ethernet {
description
"Ethernet or TSN traffic that maps to an
interface.";
leaf-list interface {
type if:interface-ref;
description
"One or nore Ethernet or TSN interfaces.
If multiple interfaces are specified, this
application flowis replicated to those
interfaces. DetNet application flow filtering
applies to the whole list of interfaces.
For fine-grained flow filtering, use a single
interface per application.";

}
}

container ip-nmpls {
description
"I'P or MPLS Det Net application types.";
uses det net - app- next - hop- cont ent;

}
}
}
}
}

cont ai ner service {
description
"The Det Net service sub-layer configuration.";
list sub-layer {
key "nane";
description
"Services are indexed by nane.";



| eaf nane {
type string;
description
"The name of the Det Net service sub-layer.";
}

| eaf service-rank {
type uint8;
default "255";
description
"The DetNet rank for this service. Defaults to ’'255
(l owest rank) if not specified.";
reference
"RFC 9016: Fl ow and Service Information Mdel for
Determ nistic Networking (DetNet), Section 5.7";

leaf traffic-profile {
type traffic-profile-ref;
description
"The traffic profile for this service.";
}

contai ner service-protection {
description
"The service protection type and sequence numnber
options.";
| eaf protection {
type service-protection
description
"The Det Net service protection type, such as
t he Packet Replication Function (PRF), the
Packet Elimnation Function (PEF), or the
Packet Replication, Elimnation, and O dering
Functions (PRECF).";
ref erence
"RFC 8938: Determnistic Networking (DetNet)
Data Pl ane Framework, Section 4.3";
}
| eaf sequence-nunber-1ength {
type sequence- nunber-fiel d;
default "zero-sn";
description
"The sequence nunber field | ength can be one of
0 (none), 16 bits, or 28 bits. The default is
0 (none).";
}
}

| eaf operation {
type operation;
description
"This is the service operation type for this service
sub-l ayer.";
}
cont ai ner incom ng {
description
"The Det Net service sub-layer incomng configuration.";
choi ce i ncom ng {
description
"A service sub-layer may have App-flows or other
service sub-layers.";
cont ai ner app-flow {
description
"This service sub-layer is related to the
App-flow of the upper |ayer and provides an
i ngress proxy or ingress aggregation at the
i ngress node.";
uses app-fl ows-group;



cont ai ner service-aggregation {
description
"This service sub-layer is related to the service
sub-l ayer of the upper |ayer and provides
service-to-service aggregation at the
i ngress node or relay node.";
uses service-sub-1|ayer-group;
}
cont ai ner forwarding-aggregation {
description
"This service sub-layer is related to the
forwardi ng sub-1ayer of the upper |ayer and
provi des forwardi ng-to-service aggregation at
the ingress node or relay node.";
uses forwardi ng-sub-1ayer-group;
}
contai ner service-id {
description
"This service sub-layer is related to the service
or forwardi ng sub-1ayer of the | ower |ayer and
provi des Det Net service relay or ternination at
the relay node or egress node.";
uses det net-fl ow spec;
}
cont ai ner forwarding-sub-Ilayer {
description
"This entry specifies one or nore forwarding
sub-layers. No or mninmal service sub-layer
encapsul ation is allowed.";
| eaf-1ist sub-layer {
type forwardi ng-sub-1|ayer-ref;
config fal se;
description
"Li st of outgoing forwardi ng sub-layers.";
}

}
}
}

cont ai ner out goi ng {
description
"The Det Net service sub-layer outgoing
configuration.";
choi ce out goi ng {
description
"The outgoing type may be a forwardi ng sub-layer, a
service sub-layer, or an aggregation type.";
cont ai ner forwarding-sub-Iayer {
description
"This service sub-layer is sending to the
forwardi ng sub-layer of the |ower |ayer
for DetNet service forwarding or
servi ce-to-forwardi ng aggregation at the
i ngress node or relay node. Wen the
operation type is 'initiation’, the
service sub-layer encapsul ates the Det Net
Control Word (d-CW and S-Label, which are for
i ndi vi dual DetNet flows when the inconing type
is "app-flow and for an aggregated Det Net flow
when the incomng type is 'service' or

"forwarding’. The service sub-layer swaps the
service | abel when the operation type is
‘relay’.";

reference

"RFC 8964: Determnistic Networking (DetNet)
Data Pl ane: MPLS, Sections 4.2.1 and 4.2.2";
list service-outgoing {



key "index";
description
"Li st of outgoing service sub-layers aggregated
in the forwardi ng sub-1layer.";
| eaf index {
type uint8;
description
"This index allows a list of multiple outgoing
forwardi ng sub-layers.";
}
uses det net - header;
uses forwardi ng-sub-1| ayer-group;

}
}

cont ai ner service-sub-|ayer {
description
"This service sub-layer is sending to the
service sub-layer of the |ower |ayer for
service-to-service aggregation at the
i ngress node or relay node. The service
sub-l ayer encapsul ates the d-CWand S-Label when
the operation type is '"initiation and
swaps the S-Label when the operation type is
"relay’ . ";
ref erence
"RFC 8964: Determnistic Networking (DetNet)
Data Pl ane: MPLS, Sections 4.2.1 and 4.2.2";
| eaf aggregation-sub-1layer {
type service-sub-layer-ref;
description
"Ref erence point of the service-sub-I|ayer
at which this service will be aggregated.”;
}
cont ai ner service-|abel {
description
"This is the MPLS service sub-layer label. This
is optional and is only used when the service
sub-l ayer uses MPLS. It is an MPLS stack
since nore than a single | abel nmay be used.";
uses rt-types: npl s-1 abel - st ack;

}
}

cont ai ner app-flow {
description
"This service sub-layer is sending to the
App-flow of the upper layer for the
egress proxy at the egress node. It then
decapsul ates the d-CWand S-Label for an
i ndi vi dual DetNet service. This outgoing type
can only be chosen when the operation type is
"termpation' .";
ref erence
"RFC 8964: Determnistic Networking (DetNet)
Data Pl ane: MPLS, Sections 4.2.1 and 4.2.2";
uses app-fl ows-group;

cont ai ner service-di saggregation {
description

"This service sub-layer is sending to the
service sub-layer of the upper |ayer for
service-to-service disaggregation at the
rel ay node or egress node. It then
decapsul ates the d-CWand A-Label for an
aggregated Det Net service. This outgoing type
can only be chosen when the operation type is
"termnation’.";



ref erence
"RFC 8964: Determnistic Networking (DetNet)
Data Pl ane: MPLS, Sections 3.1 and 4.4.2";
uses service-sub-1|ayer-group;
}
cont ai ner forwarding-di saggregation {
description
"This service sub-layer is sending to the
forwardi ng sub-1layer of the upper |ayer for
forwardi ng-to-service di saggregation at the
rel ay node or egress node. It then
decapsul ates the d-CWand A-Label for an
aggregat ed Det Net service. This outgoing type
can only be chosen when the operation type is
"termpation .";
reference
"RFC 8964: Determnistic Networking (DetNet)
Data Pl ane: MPLS, Sections 3.1 and 4.4.2";
uses forwardi ng-sub-1| ayer-group;

}
}
}
}
}

cont ai ner forwarding {
description
"The Det Net forwarding sub-layer configuration.";
list sub-layer {
key "nane";
description
"Li st of one or nore DetNet service/forwarding
types.";
| eaf nane {
type string;
description
"The name of the DetNet forwarding sub-layer.";

| eaf traffic-profile {
type traffic-profile-ref;
description
"The traffic profile for this group.";
}

| eaf operation {
type npls-fwd-operation;
description
"The forwardi ng operation types
"inpose-and-forward’ , ’'pop-and-forward’,
" pop-i npose-and-forward’, 'forward , and
" pop- and- | ookup’ . ";

contai ner incomng {
description
"The Det Net forwarding sub-layer incom ng
configuration.";
choi ce i ncom ng {
description
" Choi ces of incomng types.";
cont ai ner service-sub-layer {
description
"This forwardi ng sub-layer is related to the
service sub-layer of the upper |ayer and
provi des Det Net forwarding or
servi ce-to-forwardi ng aggregation at
the ingress node or relay node.";
uses service-sub-1ayer-group;

}



cont ai ner forwarding-aggregation {
description
"This forwarding sub-layer is related to the
forwardi ng sub-1layer of the upper |ayer and
provi des forwardi ng-to-forwardi ng aggregati on at
the ingress node, relay node, or transit node.";
uses forwardi ng-sub-1| ayer-group;
}
contai ner forwarding-id {
description

"This forwardi ng sub-layer is related to all of
the | ower layers and provi des Det Net forwarding
swap or termnation at the transit node,
rel ay node, or egress node.";

| eaf interface {
type if:interface-ref;
description
"This is the interface associated with the
forwardi ng sub-1layer.";
}
uses det net-fl ow spec;
}
}
}
cont ai ner out goi ng {
description
"The Det Net forwardi ng sub-Iayer outbound
configuration.";
choi ce outgoing {
description
"A service is connected directly to an
interface with no forwarding sub-Ilayer.";
contai ner interface {
description

"This forwardi ng sub-layer is sending to the
interface, for sending to the next hop at the
i ngress node, relay node, or transit node.";
uses det net - f orwar di ng- next - hop- cont ent ;
}
cont ai ner service-aggregation {
description

"This forwardi ng sub-layer is sending to the service
sub-l ayers of the | ower |ayer for
forwardi ng-to-servi ce aggregati on at the ingress
node or relay node.";
| eaf aggregation-sub-1layer {
type service-sub-layer-ref;
description
"This is a reference to the service sub-layer.";

}

contai ner optional-forwardi ng-Iabel {
description

"This is the optional forwarding | abel for service
aggregation.";
uses rt-types: npl s-1 abel - st ack;
}
}
cont ai ner forwarding-sub-Iayer {
description
"This forwardi ng sub-layer is sending to the
forwardi ng sub-layer of the |ower |ayer for
forwardi ng-to-forwardi ng aggregati on at the ingress
node, relay node, or transit node.";
| eaf aggregation-sub-1layer {
type forwardi ng-sub-1ayer-ref;
description
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"This is a reference to the forwarding sub-Ilayer.";
}
contai ner forwarding-Iabel {
description
"This is the forwarding | abel for forwarding
sub-l ayer aggregation."”;
uses rt-types: npl s-1 abel - st ack;
}
}
cont ai ner service-sub-layer {
description
"This forwardi ng sub-layer is sending to the
service sub-layer of the upper layer. It then
decapsul ates the F-Label for DetNet service or
servi ce-to-forwardi ng di saggregation at the
rel ay node or egress node. This outgoing type
can only be chosen when the operation type is
" pop- and- 1 ookup’ . ";
uses service-sub-1|ayer-group;
ref erence
"RFC 8964: Determnistic Networking (DetNet)
Data Pl ane: MPLS, Section 4.2.3";
}
cont ai ner forwarding-di saggregation {
description
"This forwardi ng sub-layer is sending to the
forwardi ng sub-1layer of the upper layer. It
then decapsul ates the F-Label for
forwar di ng-to-forwardi ng di saggregation at the
transit node, relay node, or egress node.
Thi s outgoing type can only be chosen when the
operation type is ’'pop-and-|ookup’.";
uses forwarding-sub-1|ayer-group;

}
<CCDE ENDS>
| ANA Consi der ations

| ANA has registered the following URI in the "ns" subregistry within
the "I ETF XML Regi stry" [ RFC3688]:

URI: wurn:ietf:params:xm:ns:yang:ietf-detnet
Regi strant Contact: The |ESG
XM.: N A; the requested URI is an XM. nanespace

I ANA has registered the followi ng YANG nodule in the "YANG Mdul e
Nanes" subregistry [RFC6020] within the "YANG Paraneters" registry:

Nane: ietf-detnet

Mai ntai ned by 1 ANA: N

Nanespace: urn:ietf:paranms: xm:ns:yang:ietf-detnet
Prefix: dnet

Ref erence: RFC 9633

Security Considerations
Security considerations for DetNet are covered in "Determnistic

Net wor ki ng Architecture" [RFC8655] and "Deterministic Networking
(Det Net) Security Considerations" [RFC9055].
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The YANG nodul e specified in this docunent defines a schema for data
that is designed to be accessed via network managenent protocols such
as NETCONF [ RFC6241] or RESTCONF [ RFC8040]. The | owest NETCONF | ayer
is the secure transport |ayer, and the mandatory-to-inpl ement secure
transport is Secure Shell (SSH) [ RFC6242]. The | owest RESTCONF | ayer
is HITPS, and the mandatory-to-inpl enent secure transport is TLS

[ RFC8446] .

The Network Configuration Access Control Mdel (NACM [RFC8341]

provi des the nmeans to restrict access for particular NETCONF or
RESTCONF users to a preconfigured subset of all avail abl e NETCONF or
RESTCONF protocol operations and content.

There are a nunber of data nodes defined in this YANG nodule that are
witable/creatabl e/deletable (i.e., config true, which is the
default). These data nodes may be considered sensitive or vul nerable
in some network environnents. Wite operations (e.g., edit-config)
to these data nodes w thout proper protection can have a negative

ef fect on network operations. Unauthorized wite operations (e.g.,
edit-config) to any elenents of this nodule can break or incorrectly
connect DetNet flows. Since DetNet is a configured data plane, any
changes that are not coordinated with all devices along the path wll
result in a denial of service. |In addition, arbitrary wite
operations could enable an attacker to nodify a network path to
enabl e select traffic to avoid inspection or treatnment by security
controls or to route traffic in such a way that the traffic would be
subj ect to inspection/nodification by an adversary node.

Sone of the readabl e data nodes in this YANG nodul e may be consi dered
sensitive or vulnerable in sone network environments. It is thus
important to control read access (e.g., via get, get-config, or
notification) to these data nodes. These are the subtrees and data
nodes and their sensitivity/vulnerability:

/detnet/app-flows: This controls the application details, so it
coul d be considered sensitive.

/detnet/traffic-profile/nenber-app-flow. This links traffic profiles
to applications, service sub-layers, and/or forwardi ng sub-Iayers,
so this could al so be considered nore sensitive

/ det net/servi ce/ sub-1ayer/incom ng/app-flow. This |inks applications
to services

/ det net/servi cel/ sub-1ayer/outgoi ng/ app-flow. This |inks applications
to services

The above nodes can reveal identifiable characteristics of the
application flows.

[ det net/servicel/ sub-layer: This defines the service and forwarding
operati ons.

[ det net/forwardi ng/ sub-layer: This defines the forwarding
oper ati ons.

The above nodes can reveal sone aspects of the network topology in
the case of unauthorized access to this configuration
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Det Net Confi guration YANG Tree

This is the full YANG tree per the guidelines provided in [ RFC8340].

modul e: ietf-detnet
+--rw det net
+--rw traffic-profile* [nane]

| +--rw nane string
+--rw traffic-requirements
+--rw m n- bandwi dt h? ui nt 64
+--rw max- | atency? ui nt 32
+--rw max- | atency-vari ation? ui nt 32
+--rw max-| 0ss? deci nmal 64

+--rw max-consecuti ve-| oss-tol erance? ui nt 32
+--rw max- ni sorderi ng? ui nt 32



+--rw traffic-spec

| +--rwinterval? ui nt 32
|  +--rw max- pkts-per-interval ? ui nt 32
| +--rw max- payl oad- si ze? ui nt 32
| +--rw nin-payl oad-si ze? ui nt 32
| +--rw mn-pkts-per-interval ? ui nt 32
+--ro nmenber - app-fl ow* app-f | owr ef

+--ro menber-svc-subl ayer*

servi ce-sub-| ayer-ref

+--ro nmenber-fwd- subl ayer* forwar di ng- sub-1 ayer - r ef

--rw app-fl ows
+--rw app-fl ow [nane]
+--rw name string
+--rw bidir-congruent? bool ean
+--1r0 outgoi ng-service? servi ce-sub-| ayer-ref
+--r0 incon ng-service? servi ce-sub-I| ayer-ref
+--rw traffic-profile? traffic-profile-ref
+--rw ingress
+--ro app-flow status? i dentityref
+--rw interface* if:interface-ref
+--rw (data-fl owtype)?
+--:(tsn-app-fl ow)
| +--rwtsn-app-flow

(i

I
I
I
I
I
I
I
I
I
I
+o
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

+--rw source-nmac- addr ess?
| yang: mac- addr ess
+--rw destination-mac-address?
| yang: mac- addr ess
+--rw et hertype?
| et hertypes: et hertype
+--rw vl an-id?
| dot 1g-types: vl anid
+--rw pcp?
dot 1g-types:priority-type

p-app-flow)

rw ip-app-flow

+--rw src-ip-prefix? inet:ip-prefix
+--rw dest-ip-prefix? inet:ip-prefix
+--rw protocol - next - header ? uint8

+--rw dscp? i net:dscp

+--rw flow | abel ?

| i net:ipv6-flowl abel

+--rw source-port

| +--rw (port-range-or-operator)?

| +--:(range)

| | +--rw | ower-port

| | i net: port-nunber

| | +--rw upper-port

| | i net: port-nunber

| +--:(operator)

| +--rw operator? oper at or

| +--rw port i net: port-nunber
+--rw destination-port

| +--rw (port-range-or-operator)?

| +--:(range)

| | +--rwlower-port

| | i net: port-nunber

| | +--rw upper-port

| | i net: port-nunber

| +--:(operator)

I
I

+--rw operator? oper at or
+--rw port i net: port-nunber
+--rw i psec-spi? i psec- spi

+--: (npl s-app-fl ow)

+- -

rw npl s-app-fl ow

+--rw (| abel -space) ?
+--:(context -1 abel - space)
| +--rw npl s-1abel -stack



+--rwentry* [id]
+--rwid uint8
+--rw | abel ?
| rt-types: npl s-1 abel
+-rwttl? uint8
+--rw traffic-class? uint8
+--:(platforml abel -space)
+--rw | abel ?
rt-types: npl s-1 abel

+--Tr'wW egress
+--rw (data-fl owtype)?
+--:(tsn-app-fl ow)
+--rw tsn-app-fl ow
+--rw source-nmac- addr ess? yang: mac- addr ess
+--rw destinati on- mac- addr ess?
| yang: mac- addr ess

--:(npl s-app-fl ow)
+--rw npl s-app-fl ow
+--rw (| abel -space) ?
+--: (context -1 abel - space)
| +--rw npls-Iabel -stack
+--rw entry* [id]

I

[

||

||

||

| ] +--rw et hertype? et hertypes: et hertype
| +--rw vl an-id? dot 1g-types: vl anid

| ] +--rw pcp? dot 1g-types: priority-type
| +--:(ip-app-flow)

| | +--rwip-app-flow

| +--rw src-ip-prefix? inet:ip-prefix
| ] +--rw dest-ip-prefix? inet:ip-prefix
| +--rw protocol - next - header ? ui nt 8

| +--rw dscp? i net:dscp

| | +--rw flow I abel ? i net:ipv6-flowl abel
| +--rw source-port

| ] | +--rw (port-range-or-operator)?

|| I +--1(range)

| | | +--rw | ower-port

| | | i net: port-nunber

| | | +--rw upper-port

| | | i net: port-nunber

| | +--:(operator)

[ ] | +--rw operator? oper at or

| | +--rw port i net: port-nunber
| +--rw destination-port

| | +--rw (port-range-or-operator)?

|| I +- -1 (range)

| ] | | +--rw | ower-port

| | | i net: port-nunber

| | | +--rw upper-port

| | | i net: port-nunber

| | +--:(operator)

| | +--rw operator? oper at or

| ] | +--rw port i net: port-nunber
| ] +--rw i psec-spi? i psec- spi

| +

|

I

I

I

I I

| | +--rwid ui nt 8

| | +--rw | abel ? rt-types: npl s-1 abel
| | +--rwittl? uint 8

| | +--rwtraffic-class? uint8

| +--:(platforml abel - space)

| +--rw | abel ? rt-types: npl s-1 abel

+-

rw (application-type)?
+--:(ethernet)
| +--rw ethernet
| +--rw interface* if:interface-ref
+--: (i p-npl s)
+--rwip-npls
+--rw (next-hop-options)?



+--rwid uint8
+--rw | abel ?
| rt-types: npl s-1 abel
+--rw ttl? uint8
+--rw traffic-class? uint8
+--:(next-hop-list)
+--rw next-hop* [hop-index]
+--rw hop-i ndex uint8
+--rw out goi ng-interface?
| if:interface-ref
+--rw (fl owtype)?
+--:(ip)
| +--rw next-hop-address?
| i net:ip-address
+--:(npl's)
+--rw npl s-1 abel - st ack
+--rw entry* [id]
+--rwid
| uint8
+--rw | abel ?
| rt-types: npl s-

+--:(sinpl e- next - hop)

| +--rw outgoing-interface?
| if:interface-ref

|  +--rw (flowtype)?

I +--:(ip)

| | +--rw next-hop-address?
| | i net:ip-address
I +--:(nmpl's)

| +--rw npl s-1 abel - st ack
| +--rw entry* [id]

I

I

|

I

I

| | abel
+--rwttl?
| uint8
+--rw traffic-class?
uint8
--rw service
+--rw sub-l ayer* [ nane]
+--rw nane string
+--rw service-rank? uint8
+--rw traffic-profile? traffic-profile-ref
+--rw service-protection
| +--rw protection? service-protection
| +--rw sequence-nunber-| ength? sequence- nunber-field
+--rw operation? operation

+--rw i ncom ng

| +--rw (inconing)?

+--:(app-fl ow

| +--rw app-flow

| +--rw fl ow app-f | owr ef
+--:(service-aggregation)

| +--rw service-aggregation

| +--rw sub-| ayer* servi ce-sub-1 ayer-ref
+--: (forwardi ng- aggr egat i on)

| +--rw forwardi ng- aggregati on

| +--rw sub- | ayer* forwar di ng- sub-1 ayer -r ef
+--:(service-id)

| +--rwservice-id

| +--rw (detnet-flowtype)?

| +--:(i p-detnet-flow)

| | +--rw src-ip-prefix?

| | inet:ip-prefix

| | +--rw dest-ip-prefix?

| | inet:ip-prefix

| | +--rw protocol - next-header? uint8
| | +--rw dscp? i net:dscp



+--TW
+- -

+--rw fl ow | abel ?
| i net:ipv6-flowl abel
+--rw source-port
| +--rw (port-range-or-operator)?
| +--:(range)
| | +--rw | ower-port
| | i net: port-nunber
| | +--rw upper-port
| | i net: port-nunber
| +--:(operator)
| +--rw operator? oper at or
| +--rw port
| i net: port-nunber
+--rw destination-port
| +--rw (port-range-or-operator)?
| +--:(range)
| | +--rw | ower-port
| | i net: port-nunber
| | +--rw upper-port
| | i net: port - nunber
| +--:(operator)
| +--rw operator? oper at or
| +--1rw port
| i net: port-nunber
+--rw i psec-spi? i psec- spi
+--:(npl s-detnet -fl ow)
+--rw (| abel -space) ?
+--:(context -1 abel - space)
| +--rw npls-1abel -stack
+--rwentry* [id]
+--rwid uint8
+--rw | abel ?
| rt-types: npl s-1 abel
+-rwttl? uint8
+--rw traffic-class? uint8
+--:(platforml abel - space)
+--rw | abel ?
rt-types: npl s-1 abel

+--: (forwarding-sub-I| ayer)

+--rw forwardi ng-sub-1 ayer

+--ro0 sub-layer* f orwar di ng- sub-1 ayer - r ef

out goi ng
rw (outgoing)?
+--: (forwardi ng-sub-I| ayer)
| +--rw forwarding-sub-I|ayer
+--rw service-out goi ng* [index]

+--rw i ndex uint8
+--rw (header-type)?
+--: (npl s)

| +--rw npls-1abel -stack

+--rw entry* [id]

+--rwid uint8
+--rw | abel ?

| rt-types: npl s-1 abel
+--rwttl? uint8
+--rw traffic-class? uint8

+--rw src-ip-address?

| i net:i p-address-no-zone
+--rw dest-ip-address?

| i net:i p-address-no-zone
+--rw protocol - next - header ? uint8
+--rw dscp?

| i net:dscp

+--rw fl ow | abel ?

| i net:ipv6-flowl abel

|
|
|
| |
| |

| |

| |

| |

| |

| |

| | |

| | +-:(ip)
| |

| |

| |

| |

| |

| |

| |

| |

| |



| +--rw source-port?
| | i net: port - nunber
| +--rw destination-port?
| i net: port-nunber
+--rw sub- | ayer*
f orwar di ng- sub-1 ayer - r ef

+--rw | abel ?

| rt-types: npl s-1 abel
+--rwittl? ui nt8
+--rw traffic-class? ui nt 8

+--:(service-sub-1layer)

| +--rw service-sub-I|ayer

| +--rw aggregati on-sub-1| ayer?
| | servi ce-sub-I| ayer-ref
| +--rw servi ce-| abel

| +--rw npl s-1 abel - st ack

| +--rwentry* [id]

| +--rwid uint8
I

I

I

I

|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
| +--: (app-flow
| | +--rw app-flow
| | +-rw fl ow app-f | owr ef
| +--: (service-di saggregation)
| | +--rw service-disaggregation
| | +--rw sub- Il ayer* servi ce-sub-Il ayer-ref
| +--: (forwardi ng-di saggr egati on)
| +--rw forwardi ng-di saggregati on
| +--rw sub- | ayer* forwar di ng- sub-1 ayer -r ef
+--rw forwardi ng

+--rw sub-l ayer* [ nane]

+--rw name string
+--rwtraffic-profile? traffic-profile-ref
+--rw operation? nmpl s- f wd- oper ati on

+--rw i ncom ng
| +--rw (incomning)?
+--:(service-sub-1layer)
| +--rw service-sub-I|ayer
| +--rw sub- Il ayer* servi ce-sub-Il ayer-ref
+--: (forwardi ng-aggregation)
| +--rw forwardi ng-aggregati on
| +--rw sub- | ayer* f or war di ng- sub-1 ayer -r ef
+--: (forwarding-id)
+--rw forwarding-id
+--rwinterface?
| if:interface-ref
+--rw (detnet-flowtype)?
+--: (i p-detnet-flow)
|  +--rwsrc-ip-prefix?
| inet:ip-prefix
| +--rw dest-ip-prefix?
| inet:ip-prefix
| +--rw protocol - next - header ? uint8
| +--rw dscp? i net:dscp
|  +--rw flowlabel?
| i net:ipv6-flowl abel
| +--rw source-port
| | +--rw (port-range-or-operator)?
|| +--:(range)
| ] | +--rw | ower-port
| | | ] i net: port-nunber
| | +--rw upper-port
| | i net: port-nunber
| +--:(operator)
| +--rw operator? oper at or
| +--rw port
| | i net: port-nunber
| +--rw destination-port



+--rw (port-range-or-operator)?

+--:(range)
| +--rw | ower-port
| ] i net: port-nunber
| +--rw upper-port
| i net: port-nunber
+--:(operator)
+--rw operator? oper at or
+--rw port
i net: port-nunber

+--rw i psec-spi? i psec- spi

+--:(npl s-detnet-fl ow)
+--rw (| abel -space) ?
+--:(cont ext -1 abel - space)

+--rw npl s-1 abel - st ack
+--rw entry* [id]
+--rwid uint8
+--rw | abel ?
| rt-types: npl s-1 abel
+--rw ttl? uint8
+--rw traffic-class? uint8

+--:(platforml abel - space)

+--rw out goi ng

+--rw (outgoing)?
+--:(interface)

| +--rwinterface

+--rw (next-hop-options)?
+--:(sinpl e- next - hop)
| +--rw outgoing-interface?

+--rw | abel ?
rt-types: npl s-1 abel

if:interface-ref

+--rw (fl owtype)?
+--1 (ip)

+--rw next - hop- addr ess?
| i net:ip-address
+--rw src-ip-address?
| i net:ip-address-no-zone
+--rw dest-i p-address?
| i net:i p-address-no-zone
+--rw protocol - next -header? uint8
+--rw dscp? inet:dscp
+--rw fl ow | abel ?
| i net:ipv6-flowl abel
+--rw source-port?
| i net: port-nunber
+--rw destination-port?

i net: port-nunber

+--:(npl's)

+--rw npl s-1 abel - st ack
+--rw entry* [id]
+--rwid uint8
+--rw | abel ?
| rt-types: npl s-1 abel
+--rwttl? uint8
+--rw traffic-class? uint8

+--:(next-hop-1list)
+--rw next-hop* [hop-index]
+--rw hop-i ndex

ui nt 8

+--rw out goi ng-interface?

if:interface-ref

+--rw (fl owtype)?

+--1 (ip)
| +--rw next-hop-address?
| i net:ip-address



| +--rw src-ip-address?
| i net:ip-address-no-zone
| +--rw dest-ip-address?
| ] i net:i p-address-no-zone
| +--rw protocol - next - header ?
| uint8
| +--rw dscp? i net:dscp
|  +--rw flowlabel?
| i net:ipv6-flowl abel
| +--rw source-port?
| ] i net: port-nunber
| +--rw destination-port?
| i net: port-nunber
+--:(nmpl's)
+--rw npl s-1 abel - st ack
+--rw entry* [id]

+--rwid

| uint8

+--rw | abel ?

| rt-types: npl s-

+--rw | abel ?

| rt-types: npl s-1 abel
+--rwttl? ui nt 8
+--rw traffic-class? ui nt 8

| | abel
+-rwttl?
| uint8
+--rw traffic-class?
uint8

+--:(service-aggregation)

| +--rw service-aggregation

| +--rw aggr egati on-sub-| ayer?

| | servi ce-sub-Il ayer-ref

| +--rw optional - forwardi ng-1 abel

| +--rw npl s-1 abel - st ack

| +--rw entry* [id]

| +-rwid uint8

I

I

I

|

+--rw | abel ?

| rt-types: npl s-1 abel
+--rwttl? ui nt 8
+--rw traffic-class? ui nt 8

+--: (forwardi ng-sub- | ayer)

| +--rw forwarding-sub-I|ayer

| +--rw aggr egati on-sub-| ayer?

| | f orwar di ng- sub-1 ayer - r ef
| +--rw forwardi ng-1 abel

| +--rw npl s-1 abel - st ack

| +--rwentry* [id]

| +-rwid uint8
I

I

I

|

+--:(service-sub-1|ayer)
| +--rw service-sub-I|ayer
| +--rw sub- | ayer* servi ce-sub-1 ayer-ref
+--: (forwardi ng-di saggregati on)
+--rw forwardi ng- di saggregati on
+--rw sub- Il ayer* f orwar di ng- sub-1 ayer - r ef

Appendi x B. Exanpl es

This section provides several examples. These exanples were tested
with the "yanglint" program and use operational output to exercise
both "config true"” and "config fal se" objects. Note that |IPv4 and

| Pv6 addresses are supported, but for clarity, IPv4 is used, with the
exception of Exanple A-1 (Appendix B.1). The IP types are inported
from[RFC6991]; these types support both |Pv4 and | Pv6.

The foll owi ng conventions are used in the diagrans.



* |In the diagranms found in the PDF and HTM. copies of this docunent,
replication and elimnation points are showmn as "R' and "E" in
circles, respectively.

* Packet headers, including a DetNet aggregation |abel (A-Label),
service | abel (S-Label), and forwarding | abel (F-Label), are
illustrated at each hop as defined in [ RFC8964].

*  Aggregation/di saggregati on nodes are indicated by dashed-line
boxes.

* Since the nodel augments |ETF interfaces, mninmal interface YANG
data is provided to validate the interface data as well. This
shows up as a naned val ue, such as "eth0", that is referenced by
the configurati on.

Bel ow are exanpl es of aggregation and di saggregati on at vari ous
points in DetNet. \Where indicated, figures are provided in the PDF
and HTM. copies of this docunent.

B.1. Exanple A-1: Application Fl ow Aggregation

This exanple illustrates nultiple App-flows with the same source,
destination, and traffic specification aggregated into a single

Det Net flow service sub-layer. |Ingress node 1 aggregates App-flows O
and 1 into a service sub-layer of DetNet flow 1. Two ways to
illustrate this are provided in Figures 1 and 2; the JSON operationa
data nodel [RFC8259] corresponding to the diagrans is then shown in
Figure 3. The address format used in this exanple is |Pv6.

(Artwork only avail able as SVG see
https://ww. rfc-editor.org/rfc/rfc9633. htm)

Figure 1: Case A-1: Application Fl ow Aggregation

(Artwork only avail able as SVG see
https://www. rfc-editor.org/rfc/rfc9633. htm)

Figure 2: Case A-1: Stack Details for Application Flow Aggregation
Figure 3 contains the operational JSON configuration for the ingress

aggregation node illustrated in Figures 1 and 2. "app-0" and "app-1"
are aggregated into service sub-layer ssl-1

"ietf-detnet:detnet": {
"traffic-profile": [

{

"nane": "pf-1",

"traffic-requirenments":
"m n- bandw dt h": "100000000",
"max- | atency": 100000000,
"max- | at ency-variation": 20000000,
"max-| oss": "0.0000001",
"max- consecuti ve-| oss-tol erance": 5,
"max-m sordering": O

},

"traffic-spec": {
"interval": 5,
"max- pkts-per-interval ": 10,
"max- payl oad-si ze": 1500,
"m n- payl oad-si ze": 100,
"mn-pkts-per-interval": 1

}

"y nmber - app-flow': [



"app-0",
»app. 1"

8
{

"name": "pf-2",
"traffic-requirements”:
"m n- bandwi dt h": "200000000",
"max- | atency": 100000000,
"max- | at ency-variation": 20000000,
"max-1oss": "0.000001",
"max-consecutive-l oss-tol erance": 5,
"max-m sordering": O

}

raffic-spec": {

"interval": 5,

"max- pkts-per-interval ": 20,
" max- payl oad-si ze": 1500,

"m n- payl oad-si ze": 100,

"m n-pkts-per-interval": 1

}

’ nmber - svc- subl ayer": [
n SSI - 1II

]
b
{

“name": "pf-3",
"traffic-spec": {
"interval": 5,
"max- pkts-per-interval ": 10,
" max- payl oad-si ze": 1500

"ﬁenber—fmd—sublayers": [
"fsl-1"
]

}

,pp—floms": {
"app-flow': [

]

"name": "app-0",
"bi dir-congruent”: false,
"out goi ng-service": "ssl-1",
"traffic-profile": "pf-1",
"ingress": {
"app-flowstatus": "ietf-detnet:ready",
"interface": |
"et ho"
I,
"ip-app-flow': {
"src-ip-prefix": "2001:db8::1/128",
"dest-ip-prefix": "2001: db8::8/128",
"dscp": 6

}
H
{
"nanme": "app-1",
"bi dir-congruent”: false,
"out goi ng-service": "ssl-1",
"traffic-profile": "pf-1",
"ingress": {
"app-flowstatus": "ietf-detnet:ready",
"interface": |
"et hO"

1.



"ip-app-flow: {
"src-ip-prefix": "2001:db8::1/128",
"dest-ip-prefix": "2001: db8::8/128",
"dscp": 7

}

}
}
]

ervice": {
"sub-layer": [
{
"name": "ssl-1",
"service-rank": 10,
"traffic-profile": "pf-2",
"service-protection": {
"protection": "none",
"sequence-nunber -1l ength": "l ong-sn"

}

},
"operation": "initiation",
"incom ng": {
"app-flow': {
"flow': [
“app-0",
"app- 1"
}
},
"out going": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"index": O,
"npl s- 1 abel -stack": {
"entry": [
{
"id": 0,
"l abel ": 100

}
]

1ub-|ayer": [
"fsl-1"

}

}

orwardi ng": {
"sub-layer": [
{
"name": "fsl-1",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incomng": {
"service-sub-layer": {
"sub-layer": [
"ssl-1"
]
}
},
"out going": {
"interface": {



"out going-interface": "eth2",
"npl s-1 abel -stack": {
"entry": [

"id": 0,
"| abel ": 10000

}

ietf-interfaces:interfaces": {
"interface": |
{
"nanme": "eth0",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18: 59: 00- 05: 00"
}

"name": "eth2",
"type": "iana-if-type:ethernetCsnmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"

Figure 3: Exanple A-1: DetNet Configuration Application Flow
Aggr egati on

B.2. Example B-1: Aggregation Using a Forwardi ng Sub-I|ayer

As illustrated in Figure 4, DetNet service sub-layer flows 1 and 2
are aggregated into a single forwardi ng sub-layer. For the sane
destination, multiple DetNet flows use a single forwardi ng path, and
service protection is performed by the correspondi ng service sub-

| ayer of each flow. The correspondi ng XM. operational data for node
"Ingress 1" foll ows.

(Artwork only avail able as SVG see
https://ww. rfc-editor.org/rfc/rfc9633. htm)

Figure 4: Case B-1: Aggregation Using a Forwardi ng Sub-I|ayer

Figure 5 contains the operational XM. configuration for the ingress
aggregation node illustrated in Figure 4. In this exanple, "app-0"
and "app-1" are in separate service sub-layers with MPLS | abels, and
the aggregati on happens at forwarding sub-layer afl-1, using MPLS

| abel s.

<interfaces
xm ns="urn:ietf:parans: xm :ns:yang:ietf-interfaces"
xm ns:ia="urn:ietf:parans: xm :ns:yang:iana-if-type">
<interface>
<nane>et h0</ nanme>
<type>i a: et her net Csnacd</t ype>



<oper - st at us>up</ oper - st at us>
<statistics>
<di scontinuity-tine>2024-02-21T23: 59: 00Z</di scontinuity-ti nme>
</statistics>
</interface>
<interface>
<nane>et hl</ name>
<t ype>i a: et her net Csrmacd</ t ype>
<oper - st at us>up</ oper - st at us>
<statistics>
<di scontinuity-ti me>2024-02-21T23: 59: 00Z</ di scontinuity-time>
</statistics>
</interface>
<interface>
<nane>et h2</ nanme>
<t ype>i a: et her net Csrmacd</t ype>
<oper - st at us>up</ oper - st at us>
<statistics>
<di scontinuity-ti me>2024-02-21T23: 59: 00Z</ di sconti nuity-ti me>
</statistics>
</interface>
</interfaces>
<det net
xm ns="urn:ietf:paranms: xm :ns:yang:ietf-detnet">
<app-fl ows>
<app-fl ow>
<nane>app- 1</ nane>
<bi di r - congr uent >f al se</ bi di r- congr uent >
<out goi ng- servi ce>ssl - 1</ out goi ng- servi ce>
<traffic-profile>l</traffic-profile>
<i ngr ess>
<app-fl ow st at us>ready</ app-f | ow st at us>
<interface>ethO</interface>
<i p-app-fl ow>
<src-ip-prefix>192.0.2.1/32</src-ip-prefix>
<dest-i p-prefix>192.0. 2.8/ 32</dest-ip-prefix>
<dscp>6</ dscp>
</ip-app-flow
</ingress>
</ app-fl ow>
<app-fl ow>
<nane>app- 2</ nane>
<bi di r - congr uent >f al se</ bi di r - congr uent >
<out goi ng- servi ce>ssl - 2</ out goi ng- servi ce>
<traffic-profile>l</traffic-profile>
<i ngress>
<app-fl ow st at us>ready</ app- f | ow st at us>
<interface>ethl</interface>
<i p- app-fl ow>
<src-ip-prefix>192.0.2.2/32</src-ip-prefix>
<dest-ip-prefix>192.0.2.9/32</dest-ip-prefix>
<dscp>7</ dscp>
</i p-app-fl ow>
</ingress>
</ app-fl ow>
</ app-fl ows>
<traffic-profile>
<nanme>1</ nane>
<traffic-requirements>
<m n- bandwi dt h>100000000</ m n- bandwi dt h>
<max- | at ency>100000000</ max- | at ency>
<max- | at ency-vari ati on>20000000</ max-| at ency-vari ati on>
<max- | 0ss>0. 0000001</ max- | oss>
<max- consecutive-1 oss-tol erance>5
</ max- consecuti ve-| oss-tol erance>
<max- m sor der i ng>0</ max- n sor deri ng>



</traffic-requirenents>
<traffic-spec>
<i nterval >5</interval >
<max- pkt s- per-i nt erval >10</ max- pkt s-per-i nterval >
<max- payl oad- si ze>1500</ max- payl oad- si ze>
</traffic-spec>
<menber - app- f | ow>app- 1</ nenber - app- f | ow>
<menber - app- f | ow>app- 2</ nenber - app-f | ow>
</traffic-profile>
<traffic-profile>
<nane>2</ nane>
<traffic-requirements>
<m n- bandwi dt h>100000000</ m n- bandw dt h>
<max- | at ency>100000000</ max- | at ency>
<max- | at ency-vari ati on>20000000</ nmax-| at ency-vari ati on>
<max-| 0ss>0. 000001</ max-| oss>
<max- consecutive-1 oss-tol erance>5
</ max- consecuti ve-| oss-tol erance>
<max- m sor deri ng>0</ max- m sor deri ng>
</traffic-requirenents>
<menber - svc- subl ayer >ssl - 1</ nenber - svc- subl ayer >
<menber - svc- subl ayer >ssl - 2</ nenber - svc- subl ayer >
</traffic-profile>
<traffic-profile>
<name>3</ name>
<traffic-spec>
<i nterval >5</interval >
<max- pkt s- per -i nt er val >20</ max- pkt s-per-i nterval >
<max- payl oad- si ze>1500</ max- payl oad- si ze>
</traffic-spec>
<menber - f wd- subl ayer >af | - 1</ nenber - f wd- subl ayer >
</traffic-profile>
<servi ce>
<sub- | ayer>
<nane>ssl| - 1</ nane>
<servi ce-rank>10</ servi ce-rank>
<traffic-profile>2</traffic-profile>
<operation>initiation</operation>
<servi ce-protection>
<prot ecti on>none</ protection>
<seqguence- nunber - | engt h>l ong- sn</ sequence- nunber - | engt h>
</ service-protection>
<i ncom ng>
<app-fl ow>
<f | ow>app- 1</ fl ow>
</ app-fl ow>
</i ncom ng>
<out goi ng>
<f orwar di ng- sub-1 ayer >
<servi ce- out goi ng>
<i ndex>0</i ndex>
<npl s- | abel - st ack>
<entry>
<i d>0</i d>
<l abel >100</| abel >
</entry>
</ npl s- | abel - st ack>
<sub- | ayer>afl - 1</ sub- | ayer >
</ servi ce- out goi ng>
</ f or war di ng- sub- | ayer >
</ out goi ng>
</ sub- 1| ayer >
<sub-| ayer>
<nane>ssl - 2</ nane>
<servi ce-rank>10</ servi ce-rank>
<traffic-profile>2</traffic-profile>



<operation>initiation</operation>
<servi ce-protection>
<prot ecti on>none</ protecti on>
<sequence- nunber - | engt h>l ong- sn</ sequence- nunber - | engt h>
</ service-protection>
<i ncomi ng>
<app-fl ow>
<f | ow>app- 2</f | ow>
</ app-fl ow>
</incom ng>
<out goi ng>
<f orwar di ng- sub-1 ayer >
<servi ce- out goi ng>
<i ndex>0</i ndex>
<npl s- | abel - st ack>
<entry>
<i d>0</i d>
<l abel >103</| abel >
</entry>
</ npl s- | abel - st ack>
<sub- | ayer>afl - 1</ sub- | ayer >
</ servi ce- out goi ng>
</ f or war di ng- sub- | ayer >
</ out goi ng>
</ sub- 1 ayer >
</ service>
<f orwar di ng>
<sub- | ayer>
<nane>af | - 1</ nane>
<traffic-profile>3</traffic-profile>
<oper at i on>i npose- and- f or war d</ oper ati on>
<i ncom ng>
<servi ce-sub-| ayer>
<sub- | ayer >ssl - 1</ sub- | ayer >
<sub- | ayer >ssl - 2</ sub- | ayer >
</ servi ce-sub-1 ayer>
</i ncom ng>
<out goi ng>
<interface>
<out goi ng-i nterface>et h2</ out goi ng-i nterface>
<nmpl s-1 abel - st ack>
<entry>
<i d>0</id>
<l abel >10000</ | abel >
</entry>
</ npl s- | abel - st ack>
</interface>
</ out goi ng>
</ sub- 1| ayer >
</ f or war di ng>
</ det net >

Figure 5: Exanple B-1: DetNet Configuration Forwardi ng Sub-I|ayer
Aggr egati on

B.3. Exanple B-2: Service Aggregation

As illustrated in Figure 6, DetNet service sub-layer flows 1 and 2
are aggregated into a service sub-layer of an aggregated fl ow.
Multiple DetNet flows with the same requirenments for the same
destination are aggregated into a single aggregated DetNet flow, and
service protection and resource allocation are perforned by an
aggregated Det Net flow service sub-layer and forwardi ng sub-1|ayer
The correspondi ng JSON operational data for node "Ingress 1" foll ows.

(Artwork only avail able as SVG see



https://ww. rfc-editor.org/rfc/rfc9633. htm)
Figure 6: Case B-2: Exanple Service Aggregation

Figure 7 contains the operational JSON configuration for the ingress

aggregation node illustrated in Figure 6. In this exanple, service
sub-layer ssl-1 for DetNet flow DN-1 and ssl-2 for DetNet flow DN 2
aggregate at service sub-layer DetNet flow asl-1. In this exanple,

an aggregation service sub-layer, asl-1, is created to aggregate
ssl-1 and ssl 2, and that | abel is encapsulated in a separate
forwardi ng sub-layer, afl-1, with MPLS | abels.

"ietf-detnet:detnet": {
"traffic-profile": [

{
"pame": "1",
"traffic-requirements":
"m n-bandw dt h": "100000000",
"max- | atency": 100000000,
"max- | atency-variation": 20000000,
"max-1oss": "0.0000001",
"max-consecutive-l oss-tol erance": 5,
"max-m sordering": O
},
“traffic-spec": {
"interval ": 125,
"max- pkts-per-interval ": 10,
"max- payl oad-si ze": 1500
"menber -app-flow': [
“app-1",
"app- 2"
b
{
"pame": "2",
"traffic-requirenments": {
"m n- bandwi dth": "100000000",
"max- | atency": 100000000,
"max- | at ency-variation": 20000000,
"max-l oss": "0.0000001",
"max-consecutive-l oss-tol erance": 5,
"max-m sordering": O
},
"menber - svc- subl ayer": [
"ssl-1",
"ssl-2"
]
H
{
"name": "3",
"traffic-requirenments": {
"m n- bandw dt h": "200000000",
"max- | atency": 100000000,
"max- | atency-variation": 20000000,
"max-| oss": "0.0000001",
"max-consecutive-loss-tol erance": 5,
"max-m sordering": O
},
"menber - svc-subl ayer™: [
"asl - 1"
]
H
{



"traffic-spec": {
"interval": 125,
"max- pkts-per-interval": 20,
"max- payl oad-si ze": 1500

} i)

"menber - f wd- subl ayer": [
"afl-1"

]

}

1pp-f|om5": {
"app-flow': [
{

]

"name": "app-1",
"bi dir-congruent”: false,
"out goi ng-service": "ssl-1",
"traffic-profile": "1",
"ingress": {

"app-flowstatus”: "ietf-detnet:ready",

"interface": |

"et hO"

1,

"ip-app-flow': {
"src-ip-prefix": "192.0.2.1/32",
"dest-ip-prefix": "192.0.2.8/32",
"dscp": 6

}

}
b
{
"name": "app-2",
"bi dir-congruent”: false,
"out goi ng-service": "ssl-2",
"traffic-profile": "1",
"ingress": {

"app-flowstatus": "ietf-detnet:ready",

"interface": [

"et ho"
1,
"ip-app-flow': ({
"src-ip-prefix": "192.0.2.2/32",
"dest-ip-prefix": "192.0.2.9/32",
"dscp": 7

}
}

}
]

,ervicéH {
"sub-layer": |

{

}

"nanme": "ssl-1",
"service-rank": 10,
"traffic-profile": "2",
"service-protection": {

"protection": "none",
"sequence-nunber-|ength": "long-sn"
} b
"operation": "initiation",
"incom ng": {
"app-flow': {
"flow': [
"app- 1"
}



"out goi ng": {

"service-sub-layer": {
"aggregation-sub-| ayer":

"service-|abel": {
"npl s-1 abel -stack": {
"entry": [
{
"id": 0,
"l abel ": 102
}
]
}
}
}
"name": "ssl-2",

"service-rank": 10,
"traffic-profile": "2",
"service-protection": {

}

}

}

}

"protection": "none",
"sequence- nunber - | engt h":
peration”: "initiation",
incom ng": {
"app-flow': {
"flow': [
“app- 2"
}
ut goi ng": {
"service-sub-layer": {
"aggregation-sub-Il ayer":
"service-label": {
"npl s-1 abel -stack": {
"entry": |
"id": 0,
"l abel ": 105
}
]
}
}
}
name": "asl-1",

service-rank": 10,

traffic-profile": "3",

service-protection": {
"protection": "none",
"sequence- nunber -1 engt h":

peration": "initiation",
i ncom ng": {
"service-aggregation": {
"sub-layer": [
"ssl-1",
"ssl-2"
]
}

1utgoing": {

"asl-1",

"l ong-sn"

" aS| _ 1|| ,

"l ong-sn”



"forwardi ng-sub-layer": {
"service-outgoing": [

{
"i ndex": O,
"npl s-1 abel -stack": {
"entry": [
{
"id": 0,
"l abel ": 1000
}
]
b,
"sub-layer": [
"afl-1"
]
}

}

orwardi ng": {
"sub-layer": [
{
"pame": "afl-1",
"traffic-profile": "4",
"operation": "inpose-and-forward",
"incomng": {
"service-sub-layer": {
"sub-layer": [
"asl - 1"
]

}
},
"out goi ng": {

"interface": {
"outgoing-interface": "eth2",
"npl s- 1| abel -stack": {

"entry": [

"id": 0,
"| abel ": 20000

}

ietf-interfaces:interfaces": {
"interface": |

{
"name": "eth0",
"type": "iana-if-type:ethernetCsnacd",
"oper-status": "up",
"statistics": {
"discontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}
H
{

"name": "eth2",
"type": "iana-if-type:ethernetCsnmacd",
"oper-status": "up",



"statistics": {
“discontinuity-time": "2024-02-21T18:59: 00- 05: 00"

Figure 7: Exanple B-2: DetNet Service Aggregation
B.4. Exanple C1: DetNet Relay Service Sub-Iayer

Figure 8 illustrates the DetNet relay node’s forwarding sub-|ayer
flows 1 and 2 aggregated into a single forwardi ng sub-layer. Service
protection and resource allocation are perfornmed by the correspondi ng
service sub-layer and forwardi ng sub-layer of each flow Figure 8
illustrates both aggregati on and di saggregati on, and the
correspondi ng JSON operational data follows.

(Artwork only avail able as SVG see
https://ww. rfc-editor.org/rfc/rfc9633. htm)

Figure 8: Case C-1: Exanpl e Service Aggregation/Di saggregation

Figure 9 contains the operational JSON configuration for the ingress
aggregation node illustrated in Figure 8. 1In this exanple, a relay
perform ng aggregation at the forwarding sub-layer is illustrated.
Two DetNet flows -- DN-1 and DN-2 -- are replicated at each service
sub-layer. The two forwarding sub-layers for the upper path are
aggregated at the forwarding sub-layer with | abel 20000, and the two
forwardi ng sub-layers for the | ower path are aggregated at the
forwardi ng sub-layer with | abel 20001. Figure 10 contains the
operational JSON configuration for the egress di saggregati on node
illustrated in Figure 8.

"ietf-detnet:detnet": {
"traffic-profile": |

{
"nanme": "pf-1",
"traffic-requirenments": {
"m n- bandw dt h": "100000000",
"max- | atency": 100000000,
"max- | atency-variation": 10000000,
"max-1oss": "0.0000001",
"max-consecutive-loss-tol erance": 5,
"max-m sordering": O
},
"menber - svc-subl ayer™: [
"ssl-1",
"ssl -2"
]
b
{
"nanme": "pf-2",
"traffic-spec": {
"interval": 125,
"max- pkts-per-interval ": 2,

"max- payl oad-si ze": 1518

"ﬁenber—fmd—sublayer": [
"afl-1",
"afl-2"

]
}
{



"name": "pf-3",
"traffic-spec": {
"interval": 125,
"max- pkts-per-interval ": 1,
"max- payl oad-si ze": 1518

"ﬁenber—fmd—sublayer": [

“fsl-1",
“fsl-2",
"fsl-3",
"fsl-4",
“fsl-5",
“fsl-6"

]
}

1ervic€H {
"sub-layer": [

]

{
“nane": "ssl-1",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {
"protection": "replication",
"sequence-nunber -1l ength”: "l ong-sn"
},
"operation": "relay",
"incomng": {
"service-id": {
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 100
}
]
}
}
}
"out going": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"index": O,
"npl s- 1 abel -stack": {
"entry": [
{
"id": 0,
"l abel ": 101
}
]
},
"sub-layer": [
"fsl-2",
"fsl-3"
]
}
]
}
}
H
{
“nane": "ssl-2",

"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {



"protection”: "replication",
"sequence- nunber -l ength": "long-sn"

}

peration": "relay",
"incom ng": {
"service-id": {

"npl s-1 abel -stack": {

"entry": |
"id": 0,
"l abel ": 103
}
]
}
}
},
"out going": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"index": O,
"npl s- 1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 104
}
]
},
"sub-layer": [
"fsl-5",
"fsl-6"
]
}
]
}
}
}
]
1
"forwardi ng": {
"sub-layer": [
{
“nane": "fsl-1",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup",
"incom ng": {
"forwardi ng-id": {
"interface": "ethO",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 10000
}
]
}
}
},
"out goi ng": {

"service-sub-layer": {
"sub-layer": |
"ssl-1"
]
}
}



b
{

“nanme": "fsl-2",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",

"incom ng": {
"service-sub-layer": {
"sub-layer": |
"ssl-1"
]
}

ut goi ng": {

"forwardi ng-sub-layer": {
"aggregation-sub-layer": "afl-1",
"forwarding-1abel": {

"npl s-1 abel -stack": {
"entry": [

}

"id": 0,
"l abel ": 10003

"name": "fsl-3",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incom ng": {
"service-sub-layer": {
"sub-layer": [
"ssl-1"
]
}

ut goi ng": {

"forwardi ng-sub-layer": {
"aggregation-sub-layer": "afl-2",
"forwardi ng-1abel ": {

"npl s-1 abel -stack": {
"entry": [

}

"id": 0,
"l abel ": 10004

“nanme": "fsl-4",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup",
"incom ng": {

"forwardi ng-id": {

"interface": "ethl",
"npl s- 1| abel -stack": {
"entry": [
{

"id": 0,



"| abel ": 10006

}
]
}
}
},
"out goi ng": {

"service-sub-layer": {

"sub-layer": [
"ssl-2"
]
}
}
H
{
"nanme": "fsl-5",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incom ng": {
"service-sub-layer": {
"sub-layer": [
"ssl-2"
]
}
},
"out going": {

"forwardi ng-sub-layer": {
"aggregation-sub-layer": "afl-1",
"forwarding-1abel": {

"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 10009
}
]
}
}
}
}
b
{
"name": "fsl-6",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incomng": {
"service-sub-layer": {
"sub-layer": [
"ssl-2"
]
}
},
"out going": {

"forwardi ng-sub-layer": {
"aggregation-sub-layer": "afl-2",
"forwardi ng-label ": {

"npl s- 1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 10010
}
]
}
}



}
H
{
"nanme": "afl-1",
"traffic-profile": "pf-2",
"operation": "inpose-and-forward",
"incom ng": {
"forwardi ng-aggregation": {
"sub-layer": [
"fsl-2",
"fsl-5"
]
}

ut goi ng": {
"interface": {
"out goi ng-interface": "eth2",
"npl s-1 abel -stack": {
"entry": [

}

"id": 0,
"l abel ": 20000

"name": "afl-2",
"traffic-profile": "pf-2",
"operation": "inpose-and-forward",
"incomng": {
"forwardi ng-aggregation": {
"sub-layer": [
"fsl-3",
"fsl-6"
]
}

ut goi ng": {

"interface": {
"outgoing-interface": "eth3",
"npl s-1 abel -stack": {

"entry": [

}

"id": 0,
"l abel ": 20001

} i)
"ietf-interfaces:interfaces": {
"interface": |

{
"nanme": "eth0",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",

"statistics": {
"discontinuity-time": "2024-02-21T18: 59: 00- 05: 00"
}



"name": "ethl",
"type": "iana-if-type:ethernetCsnmacd",
"oper-status": "up",

"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"

}
H
{
"nanme": "eth2",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"di scontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}
H
{
"name": "eth3",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up"”,
"statistics": {
"discontinuity-time": "2024-02-21T18: 59: 00- 05: 00"
}
}

Figure 9: Exanple C-1: DetNet Relay Service Aggregation

"ietf-detnet:detnet": {
"traffic-profile": [

{
"name": "pf-1",
"traffic-requirenments”: {
"m n- bandwi dth": "100000000",
"max- 1| atency": 100000000,
"max- | at ency-variation": 10000000,
"max-1 oss": "0.0000001",
"max-consecutive-loss-tol erance": 5,
"max-m sordering": O
1
"menber - svc- subl ayer": [
"ssl-1",
"ssl-2"
]
H
{
"name": "pf-2",
"traffic-spec": {
"interval": 125,
"max- pkts-per-interval": 2,

" max- payl oad-si ze": 1518

} i)

"menber - f wd- subl ayer": [
"afl-1",
"afl-2"

]

“name": "pf-3",
"traffic-spec": {

"interval": 125,

"max- pkts-per-interval": 1



" max- payl oad-si ze": 1518

} i)
"menber - f wd- subl ayer": [

"fsl-1",
"fS| _2n1
"fsl-3",
"fsl-4",
"fsl-5",
"fsl-6"

]
}

,ervicéH {
"sub-layer": |

]

{
"nanme": "ssl-1",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {
"protection": "elimnation",
"sequence-nunber-| ength": "long-sn"
},
"operation": "relay",
"incom ng": {
"service-id": {
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 101
}
]
}
}
},
"out goi ng": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"i ndex": O,
"npl s-1 abel -stack": {
"entry": [
{
"id": 0,
"l abel ": 102
}
]
},
"sub-layer": [
"fsl-3"
]
}
]
}
}
H
{
"nanme": "ssl-2",

"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {

"protection": "elimnation",
"sequence-nunber-|ength": "long-sn"
} i)
"operation": "relay",

"incom ng": {



"service-id": {
"npl s-1 abel -stack": {
"entry": [

"id": 0,
"l abel": 104
}
]
}
}

ut goi ng": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"i ndex": O,
"npl s-1 abel -stack": {
"entry": [

}

"id": 0,
"l abel ": 105
}
]

,ub—layer": [
"fsl-6"

}

}

orwardi ng": {
"sub-layer": [
{
"pame": "afl-1",
"traffic-profile": "pf-2",
"operation": "pop-and-|ookup",
"incomng": {
"forwardi ng-id": {
"interface": "ethO",
"npl s-1 abel -stack": {
"entry": [

"id": 0,
"l abel ": 20002
}
]
}
}

ut goi ng": {
"forwardi ng-di saggregation": {
"sub-layer": |
“fsl-1",
"fsl-4"
]

}

}

}
IS
{

"nanme": "afl-2",
"traffic-profile": "pf-2",
"operation": "pop-and-|ookup",



"incom ng": {
"forwardi ng-id": {

"interface": "ethl",
"npl s- 1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 20003
}
]
}
}
}
"out going": {
"forwardi ng-di saggregation": {
"sub-layer": [
"fsl-2",
"fsl-5"
]
}
}
H
{
"name": "fsl-1",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup"”,

"incom ng": {
"forwardi ng-id": {

"interface": "ethO",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 10003
}
]
}
}
},
"out going": {
"service-sub-layer": {
"sub-layer": [
"ssl-1"
]
}
}
b
{
"name": "fsl-2",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup",

"incomng": {
"forwardi ng-id": {

"interface": "ethl",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 10004
}
]
}
}
b,
"out going": {

"service-sub-layer": {



"sub-layer": [

"ssl-1"
]
}
}
b
{
“nane": "fsl-3",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incom ng": {
"service-sub-layer": {
"sub-layer": [
"ssl-1"
]
}
},
"out goi ng": {
"interface": {
"outgoing-interface": "eth2",
"npl s- 1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 10005
}
]
}
}
}
H
{
“nanme": "fsl-4",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup",
"incom ng": {
"forwardi ng-id": {
"interface": "ethO",
"npl s- 1| abel -stack": {
"entry": [
"id": 0,
"l abel ": 10009
}
]
}
}
},
"out goi ng": {
"service-sub-layer": {
"sub-layer": [
"ssl-2"
]
}
}
H
{
"nanme": "fsl-5",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup",

"incom ng": {

"forwardi ng-id": {
"interface": "ethl",
"npl s-1 abel -stack": {

"entry": [



"id": 0,

"l abel ": 10010
}
]
}
}
},
"out going": {
"service-sub-layer": {
"sub-layer": [
"ssl-2"
]
}
}
H
{
"name": "fsl-6",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incom ng": {
"servi ce-sub-layer": {
"sub-layer": [
"ssl-2"
]
}
1
"out goi ng": {
"interface": {
"out going-interface": "eth3",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 10011
}
]
}
}
}
}

3,

"ietf-interfaces:interfaces": {
"interface": |

{
"name": "eth0",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"di scontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}
b
{
"nanme": "ethl",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18: 59: 00- 05: 00"
}
H
{
"name": "eth2",
"type": "iana-if-type:ethernetCsnmacd",
"oper-status": "up",

"statistics": {



B. 5.

"discontinuity-tinme": "2024-02-21T18:59: 00- 05: 00"

}
} i)
{
"name": "eth3",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}
}
]
}
}
Figure 10: Exanple C- 1. DetNet Relay Service D saggregation
Exanpl e C-2: DetNet Relay Service Sub-layer Aggregation/
Di saggr egati on
Figure 11 illustrates the DetNet relay node’'s service sub-layer flows

1 and 2 aggregated into a single forwarding sub-layer. Service
protection is perforned by the correspondi ng service sub-layer of
each flow, and resource allocation is performed by an aggregated
forwardi ng sub-layer for all aggregated flows. Figure 11 illustrates
bot h aggregati on and di saggregation, and the correspondi ng JSON
operational data foll ows.

(Artwork only avail able as SVG see
https://ww. rfc-editor.org/rfc/rfc9633. htm)

Figure 11: Case C-2: Exanple Service Aggregation/Di saggregation

Figure 12 contains the operational JSON configuration for the ingress

aggregation node illustrated in Figure 11. 1In this exanple, a relay
perform ng aggregation at the forwardi ng sub-layer is illustrated.
Two DetNet flows -- DN-1 and DN-2 -- are replicated at each service

sub-layer. Each replicated flow for the service sub-layer for the
upper path is aggregated at the single forwarding sub-layer with MPLS
| abel 20000, and each replicated flow for the service sub-layer for
the lower path is aggregated at the forwardi ng sub-layer with MPLS

| abel 20001. Figure 13 contains the operational JSON configuration
for the egress disaggregation node illustrated in Figure 11

"ietf-detnet:detnet": {
"traffic-profile": [

{
"nanme": "pf-1",
"traffic-requirenments": {
"m n- bandwi dt h": "100000000",
"max- | atency": 100000000,
"max- | at ency-variation": 10000000,
"max-l oss": "0.0000001",
"max-consecutive-loss-tol erance": 5,
"max-m sordering": O
},
"menber - svc- subl ayer": [
"ssl-1",
"ssl-2"
]
H
{
"name": "pf-2",

"traffic-spec": {
"interval": 125,



"max- pkts-per-interval": 1
"max- payl oad-si ze": 1518

"ﬁenber—fmd—sublayer": [

"fsl-1",
"fsl-2"
]
H
{
"nane": "pf-3",
"traffic-spec": {
"interval ": 125,
"max- pkts-per-interval": 2,
"max- payl oad-si ze": 1518
},
"menber - f wd- subl ayer": [
"afl-1",
"afl-2"

]
}
1,
"service": {
"sub-layer": [
{
"name": "ssl-1",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {

"protection": "replication",
"sequence-nunber -1l ength": "l ong-sn"
} ]
"operation': "relay",

"incom ng": {
"service-id": {
"npl s-1 abel -stack": {
"entry": [

"id": 0,
"l abel ": 100
}
]
}
}

,utgoing": {
"forwardi ng-sub-layer": {
"service-outgoing": [

}

{
"index": O,
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel": 101
}
]
},
"sub-layer": [
"afl-1",
"afl-2"
]
}



{
“nane": "ssl-2",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {

"protection": "replication",
"sequence-nunber -1l ength": "l ong-sn"
} i)
"operation": "relay",

"incomng": {
"service-id": {
"npl s-1 abel -stack": {

"entry": [
"id": 0,
"l abel ": 103
}
]
}
}
},
"out going": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"index": O,
"npl s- 1 abel -stack": {
"entry": [
{
"id": 0,
"l abel ": 104
}
]
},
"sub-layer": [
"afl-1",
"afl-2"
]
}
]
}
}

}

’ormarding": {
"sub-layer": [

{
"name": "fsl-1",
"traffic-profile": "pf-2",
"operation": "pop-and-|ookup",

"incomng": {
"forwardi ng-id": {

"interface": "ethO0",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel": 10000
}
]
}
}
b,
"out going": {

"service-sub-layer": {



"sub-layer": [

"ssl-1"
]
}
}
b
{
“nane": "fsl-2",
"traffic-profile": "pf-2",
"operation": "pop-and-|ookup",
"incom ng": {
"forwardi ng-id": {
"interface": "ethl",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 10006
}
]
}
}
},
"out goi ng": {
"service-sub-layer": {
"sub-layer": |
"ssl-2"
]
}
}
H
{
“nane": "afl-1",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incom ng": {
"service-sub-layer": {
"sub-layer": |
"ssl-1",
"ssl-2"
]
}
},
"out going": {
"interface": {
"out goi ng-interface": "eth2",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 20000
}
]
}
}
}
H
{
"nanme": "afl-2",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",

"incom ng": {
"service-sub-layer": {
"sub-layer": [
"ssl-1",
"ssl-2"



]

}
}
"out going": {
"interface": {
"out going-interface": "eth3",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 20001
}
]
}
}
}

}

ietf-interfaces:interfaces": {
"interface": |

{
"nanme": "eth0",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"
}
b
{
"name": "ethl",
"type": "iana-if-type:ethernet Csnacd",
"oper-status": "up",
"statistics": {
"discontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}
H
{
"name": "eth2",
"type": "iana-if-type:ethernet Csmacd",
"oper-status": "up",
"statistics": {
"discontinuity-tinme": "2024-02-21T18:59: 00- 05: 00"
}
H
{
"nanme": "eth3",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"
}
}

Figure 12: Exanple C-2: Det Net Rel ay Aggregation Service Sub-I|ayer

"ietf-detnet:detnet": {
"traffic-profile": [
{
n narTB" : n pf - 1II ,
"traffic-requirements": {



"m n- bandwi dt h": "100000000",
"max- | atency": 100000000,

"max- | atency-variation": 10000000,
"max-| oss": "0.0000001",

"max- consecuti ve-| oss-tol erance": 5,
"max-m sordering": O

}
"menber - svc- subl ayer”: [
"ssl-1",
"ssl-2"
]
H
{
"nane": "pf-2",
"traffic-spec": {
"interval": 125,
"max- pkts-per-interval ": 1,
"max- payl oad-si ze": 1518
}
"menber - f wd- subl ayer": [
"fsl-1",
"fsl-2"
]
H
{
“name": "pf-3",
“traffic-spec": {
"interval ": 125,
"max- pkts-per-interval": 2,
"max- payl oad-si ze": 1518
}
"menber - f wd- subl ayer": [
"afl-1",
"afl-2"
]
}

]

,ervicéH {
"sub-layer": [

{

"nanme": "ssl-1",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {

"protection": "elimnation",

"sequence-nunber -1l ength": "l ong-sn"
},
"operation": "relay",
"incom ng": {

"service-id": {

"npl s- 1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 101
}
]
}

}
},
"out goi ng": {

"forwardi ng-sub-layer": {
"service-outgoing": [

"i ndex": O,
"npl s-1 abel -stack": {



"entry": [

"id": 0,
"l abel": 102
}
]

,ub—Iayer": [
"fsl-1"

}

"nanme": "ssl-2",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {
"protection": "elimnation",
"sequence-nunber -1l ength": "l ong-sn"

}

peration": "relay",
"incom ng": {
"service-id": {
"npl s- 1 abel -stack": {
"entry": [
{
"id": 0,
"l abel ": 104
}
]
}
}
},
"out goi ng": {
"forwardi ng-sub-layer": {
"service-outgoing": [

"i ndex": O,
"npl s-1 abel -stack": {
"entry": [

"id": 0,
"l abel": 105
}
]

,ub—Iayer": [
"fsl-2"

}

}

orwardi ng": {
"sub-layer": [
{
“nane": "afl-1",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup",
"incom ng": {



"forwardi ng-id": {

"interface": "eth0",
"npl s- 1 abel -stack": {
"entry": [
"id": 0,

"l abel ": 20002
}
]
}
}

,utgoing": {
"service-sub-layer": {
"sub-layer": [

}

"ssl-1",
"ssl-2"
]
}
}
H
{
"nanme": "afl-2",
"traffic-profile": "pf-3",
"operation": "pop-and-I|ookup”,
"incom ng": {
"forwardi ng-id": {
"interface": "ethl",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 20003
}
]
}
}
1
"out goi ng": {
"service-sub-layer": {
"sub-layer": [
"ssl-1",
"ssl-2"
]
}
}
b
{
"name": "fsl-1",
"traffic-profile": "pf-2",
"operation": "inpose-and-forward",
"incomng": {
"service-sub-layer": {
"sub-layer": [
"ssl-1"
]
}
},
"out going": {
"interface": {
"out going-interface": "eth2",
"npl s-1 abel -stack": {
"entry": [
"id": 0,

"l abel ": 10005



“nane": "fsl-2",
"traffic-profile": "pf-2",
"operation": "inpose-and-forward",
"incom ng": {
"service-sub-layer": {
"sub-layer": [
"ss| - 2"
]
}

ut goi ng": {

"interface": {
"outgoing-interface": "eth3",
"npl s- 1 abel -stack": {

"entry": [

}

"id": 0,
"l abel ": 10011

}

ietf-interfaces:interfaces": {
"interface": |

{
"name": "eth0",
"type": "iana-if-type:ethernetCsnacd",
"oper-status": "up",
"statistics": {
"discontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}
H
{
"name": "ethl",
"type": "iana-if-type:ethernetCsnmacd",
"oper-status": "up",
"statistics": {
"discontinuity-tinme": "2024-02-21T18:59: 00- 05: 00"
}
H
{
"name": "eth2",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"
}
b
{
"name": "eth3",
"type": "iana-if-type:ethernet Csnacd",
"oper-status": "up",

"statistics": {
"discontinuity-tine": "2024-02-21T18:59: 00- 05: 00"



Figure 13: Exanple C-2: DetNet Relay D saggregation Service Sub-I|ayer

B.6. Exanple C3: DetNet Relay Service Sub-l|ayer Aggregation/
Di saggr egati on

Figure 14 illustrates the DetNet relay node’ s service sub-layer flows
1 and 2 aggregated into a service sub-layer flow Miltiple DetNet
flows with the same requirenents that can use the sane path are
aggregated into a single aggregated DetNet flow, and service
protection and resource allocation are perfornmed by the service sub-

| ayer and forwardi ng sub-layer of the aggregated Det Net fl ow.

Figure 14 illustrates both aggregati on and di saggregati on, and the
correspondi ng JSON operational data follows.

(Artwork only avail able as SVG see
https://ww. rfc-editor.org/rfc/rfc9633. htm)

Figure 14: Case C 3: Exanpl e Service Aggregation/Di saggregati on

Figure 15 contains the operational JSON configuration for the ingress
aggregation node illustrated in Figure 14. 1In this exanple, a relay
perform ng aggregation at the service sub-layer is illustrated. Two
Det Net flows -- DN-1 and DN-2 -- are relayed at each service sub-

|l ayer with MPLS | abels 101 and 104, respectively, and each service
sub-layer is aggregated at a single service sub-layer flow and
replicated. Figure 16 contains the operational JSON configuration
for the egress disaggregation node illustrated in Figure 14.

{
"ietf-detnet:detnet": {

"traffic-profile”: [

{
"nane": "pf-1",
"traffic-requirenments":
"m n- bandwi dt h": "100000000",
"max- 1| atency": 100000000,
"max-| atency-variation”: 10000000,
"max- | oss": "0.0000001",
"max- consecuti ve-| oss-tol erance": 5,
"max-m sordering": O
},
"menber - svc- subl ayer": [
"ssl-1",
"ss| - 2"
]
H
{
"nanme": "pf-2",

"traffic-requirenments”: {
"m n- bandwi dt h": "200000000",
"max- | atency": 100000000,
"max- | at ency-variation": 10000000,
"max-1 oss": "0.0000001",
"max-consecutive-l oss-tol erance": 5,
"max-m sordering": O

}

, nber - svc- subl ayer": |
"asl -1"
]
} i)



"nane": "pf-3",
"traffic-spec": {
"interval": 125,
"max- pkts-per-interval ": 1,
"max- payl oad-si ze": 1518
},
"menber - f wd- subl ayer": [
"fsl-1",
"fsl-2"
]
b
{
“name": "pf-4",
“"traffic-spec": {
"interval": 125,
"max- pkts-per-interval": 2,

"max- payl oad-si ze": 1518

} ]
"menber - f wd- subl ayer": [
"fsl-3",
"fsl-4"
]
}

,ervicéH {
"sub-layer": [

{

]

"name": "ssl-1",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {
"protection": "none",
"sequence-nunber -1l ength": "l ong-sn"
},
"operation": "relay",
"incom ng": {
"service-id": {
"npl s- 1| abel -stack": {
"entry": [

"id": 0,
"l abel ": 100
}
]
}
}

ut goi ng": {

"service-sub-layer": {
"aggregation-sub-layer": "asl-1",
"service-|abel": {

"npl s-1 abel -stack": {
"entry": [

}

"id": 0,
"l abel": 101

"name": "ssl-2",



"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {

"protection": "none",

"sequence- nunber - | engt h":
},
"operation": "relay",
"incom ng": {

"service-id": {

"mpl s-1 abel -stack": {
"entry": [

"id": 0,
"l abel ": 103
}
]
}
}
},
"out going": {
"service-sub-layer": {
"aggregation-sub-I| ayer":
"service-|abel": {
"npl s-1 abel -stack": {
"entry": [

"id": 0,
"l abel": 104

"name": "asl-1",
"service-rank": 10,
"traffic-profile": "pf-2",
"service-protection": {

"l ong-sn"

" aSI _ 1u ,

"protection": "replication",

"sequence- nunber - | engt h":
},
"operation": "initiation",
"incom ng": {

"service-aggregation": {

"sub-layer": [
"ssl-1",
"ssl-2"
]
}
},
"out going": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"index": O,
"npl s- | abel - st ack":
"entry": [

"id": 0,
"l abel ": 1000
}
]

1ub-|ayer": [

}

"l ong-sn”

{



"fsl-4"
]
}
]
}
}
}
]
1
"forwarding": {
"sub-layer": [
{
“nane": "fsl-1",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup",
"incom ng": {
"forwardi ng-id": {
"interface": "ethO",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 10000
}
]
}
}
},
"out goi ng": {
"service-sub-layer": {
"sub-layer": |
"ssl-1"
]
}
}
H
{
“nanme": "fsl-2",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup",
"incom ng": {
"forwardi ng-id": {
"interface": "ethl",
"npl s- 1 abel -stack": {
"entry": [
{
"id": 0,
"l abel ": 10006
}
]
}
}
},
"out goi ng": {
"service-sub-layer": {
"sub-layer": [
"ssl-2"
]
}
}
H
{
"nanme": "fsl-3",

"traffic-profile": "pf-4",
"operation": "inpose-and-forward",



"incom ng": {
"service-sub-layer": {
"sub-layer": |

"asl -1"
]
}
}
"out going": {
"interface": {
"out goi ng-interface": "eth2",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 20000
}
]
}
}
}
H
{
"name": "fsl-4",
"traffic-profile": "pf-4",
"operation": "inpose-and-forward",
"incom ng": {
"service-sub-layer": {
"sub-layer": [
"asl - 1"
]
}
1
"out goi ng": {
"interface": {
"out going-interface": "eth3",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 20001
}
]
}
}
}

} ]
"ietf-interfaces:interfaces": {
"interface": |

{
"name": "eth0",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"di scontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}
b
{
"nanme": "ethl",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",

"statistics": {
"discontinuity-time": "2024-02-21T18: 59: 00- 05: 00"
}



"name": "eth2",
"type": "iana-if-type:ethernetCsnmacd",
"oper-status": "up",

"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"

}
H
{
"name": "eth3",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"di scontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}
}
]
}
}
Figure 15: Exanple C-3: DetNet Relay Service Sub-l|ayer Aggregation
{

"ietf-detnet:detnet": {
"traffic-profile": |

{
"nane": "pf-1",
"traffic-requirements":
"m n- bandw dt h": "100000000",
"max- | atency": 100000000,
"max- | atency-variation": 10000000,
"max-| oss": "0.0000001",
"max-consecutive-loss-tol erance": 5,
"max-m sordering": O
},
"menber - svc-subl ayer™: [
"ssl-1",
"ssl-2"
]
b
{
"nanme": "pf-2",
"traffic-requirenments":
"m n- bandwi dt h": "200000000",
"max- | atency": 100000000,
"max- | at ency-variation": 10000000,
"max-l oss": "0.0000001",
"max-consecutive-loss-tol erance": 5,
"max-m sordering": O
},
"menber - svc- subl ayer": [
"asl -1"
]
b
{
“name": "pf-3",
"traffic-spec": {
"interval ": 125,
"max- pkts-per-interval": 1

" max- payl oad-si ze": 1518

} i)

"menber - f wd- subl ayer": [
"fsl-3",
"fsl-4"

]



b
{

“name": "pf-4",
"traffic-spec": {
"interval": 125,
"max- pkts-per-interval": 2,
" max- payl oad-si ze": 1518

}1
"menber - f wd- subl ayer": [
"fsl-1",
Ilfsl _2"
]
}

,erviCEH {
"sub-layer": [

]

{
"name": "ssl-1",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {
"protection": "none",
"sequence-nunber -1l ength": "l ong-sn"
},
"operation": "relay",
"incom ng": {
"service-id": {
"npl s- 1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 101
}
]
}
}
}
"out going": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"index": O,
"npl s-1 abel -stack": {
"entry": |
"id": 0,
"l abel ": 102
}
]
H
"sub-layer": [
"fsl-3"
]
}
]
}
}
H
{
"name": "ssl-2",

"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {
"protection": "none",
"sequence- nunber -1 ength": "l ong-sn"

b



"operation": "relay",
"incom ng": {
"service-id": {
"npl s- 1 abel -stack": {

"entry": [
"id": 0,
"l abel ": 104
}
]
}
}
}
"out going": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"index": 0,
"npl s-1 abel -stack": {
"entry": |
"id": 0,
"l abel ": 105
}
]
1
"sub-layer": [
"fsl-4"
]
}
]
}
}
H
{
"name": "asl-1",
"service-rank": 10,
"traffic-profile": "pf-2",
"service-protection": {
"protection": "elimnation",
"sequence-nunber -1 ength": "l ong-sn"
},
"operation": "term nation",
"incom ng": {
"service-id": {
"npl s- 1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 1000
}
]
}
}
}
"out going": {
"servi ce-di saggregation": {
"sub-layer": [
"ssl-1",
"ssl-2"
]
}
}
}
]



"forwarding": {
"sub-layer": |

{
"nanme": "fsl-1",
"traffic-profile": "pf-4",
"operation": "pop-and-|ookup"”,
"incom ng": {

"forwardi ng-id": {
"interface": "ethO",
"npl s- 1 abel -stack": {

"entry": [
"id": 0,
"l abel ": 20002
}
]
}
}
},
"out going": {
"servi ce-sub-layer": {
"sub-layer": [
"asl-1"
]
}
}
H
{
"nanme": "fsl-2",
"traffic-profile": "pf-4",
"operation": "pop-and-I|ookup”,
"incom ng": {

"forwardi ng-id": {
"interface": "ethl",
"npl s-1 abel -stack": {

"entry": [
"id": 0,
"l abel ": 20003
}
]
}
}
1
"out goi ng": {
"service-sub-layer": {
"sub-layer": [
"asl -1"
]
}
}
H
{
"name": "fsl-3",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incom ng": {
"servi ce-sub-layer": {
"sub-layer": [
"ssl-1"
]
}
},
"out going": {

"interface": {
"out going-interface": "eth2",



"npl s-1 abel -stack": {
"entry": [

"id": 0,
"l abel ": 10005

"name": "fsl-4",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incomng": {
"service-sub-layer": {
"sub-layer": [
"ssl-2"
]
}

ut goi ng": {
"interface": {
"out going-interface": "eth3",
"npl s-1 abel -stack": {
"entry": [

}

"id": 0,
"l abel ": 10011

} i)
"ietf-interfaces:interfaces": {
"interface": |

{
"nanme": "eth0",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18: 59: 00- 05: 00"
}
H
{
"name": "ethl",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"
}
H
{
"name": "eth2",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"di scontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}

}
{



"nanme": "eth3",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"

Figure 16: Exanple C-3: DetNet Relay Service Sub-layer D saggregation

B.7. Exanple C4: DetNet Relay Service Sub-layer Aggregation/
Di saggr egati on

Figure 17 illustrates the DetNet relay node's forwardi ng sub-Iayer
flows 1 and 2 aggregated into a service sub-layer DetNet fl ow.
Multiple DetNet flows with the same requirements that can use the
sanme path are aggregated into a single aggregated DetNet flow.
Service protection is perforned by the service sub-layer of the
aggregated DetNet flow, and resource allocation is performed by the
forwardi ng sub-layer of each aggregated DetNet flow. Figure 17
illustrates both aggregati on and di saggregati on, and the
correspondi ng JSON operational data follows.

(Artwork only avail able as SVG see
https://ww. rfc-editor.org/rfc/rfc9633. htm)

Figure 17: Case C-4: Exanpl e Service Aggregation/Di saggregation

Figure 18 contains the operational JSON configuration for the ingress
aggregation node illustrated in Figure 17. 1In this exanple, a relay
perform ng aggregation at the service sub-layer is illustrated. Two
Det Net flows -- DN-1 and DN-2 -- are relayed at each service sub-

|l ayer. The two DetNet forwarding sub-layer flows with MPLS | abel s
20004 and 20005 are aggregated at the single service sub-layer DetNet
flow and then replicated. Figure 19 contains the operational JSON
configuration for the egress disaggregation node illustrated in

Fi gure 17.

{
"ietf-detnet:detnet": {

"traffic-profile": |

{
"nanme": "pf-1",
"traffic-requirements":
"m n- bandw dt h": "100000000",
"max- | atency": 100000000,
"max- | atency-variation": 10000000,
"max-1 oss": "0.0000001",
"max- consecuti ve-| oss-tol erance": 5,
"max-m sordering": O
b,
"menber - svc-subl ayer™: [
"ssl-1",
"ssl|-2"
]
}s
{
"nanme": "pf-2",

"traffic-requirenments":
"m n- bandwi dt h": "200000000",
"max- | atency": 100000000,
"max-| at ency-variation": 10000000,
"max-1oss": "0.0000001",



"max- consecuti ve-| oss-tol erance": 5,
"max-m sordering": O

},
"menber - svc- subl ayer": [
"asl -1"
]
b
{
"nane": "pf-3",
"traffic-spec": {
"interval": 125,
"max- pkts-per-interval": 1
" max- payl oad-si ze": 1518
"menber - f wd- subl ayer": [
"fsl-1",
"fsl-2",
"fsl-3",
"fsl-4"
]
H
{
"nanme": "pf-4",
"traffic-spec": {
"interval ": 125,
"max- pkts-per-interval": 2,
"max- payl oad-si ze": 1518
"menber - f wd- subl ayer": [
"fsl-5",
"fsl-6"
]
}

]

"service": {
"sub-layer": [
{
“nane": "ssl-1",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {
"protection": "none",
"sequence-nunber -1l ength": "l ong-sn"
},
"operation": "relay",
"incomng": {
"service-id": {
"npl s-1 abel -stack": {
"entry": [

"id": 0,
"l abel ": 100
}
]
}
}
},
"out going": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"index": O,
"npl s- 1| abel -stack": {
"entry": [
{
"id": 0,



"l abel ": 101

}
]
"sub-layer": [
"fsl-3"
]
}
]
}
}
b
{
“nane": "ssl-2",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {
"protection": "none",
"sequence-nunber -1l ength”: "l ong-sn"
},
"operation": "relay",
"incomng": {
"service-id": {
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 103
}
]
}
}
}
"out going": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"index": O,
"npl s- 1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 104
}
]
},
"sub-layer": [
"fsl-4"
]
}
]
}
}
b
{
“nane": "asl-1",

"service-rank": 10,
"traffic-profile": "pf-2",
"service-protection": {

"protection": "replication",
"sequence-nunber -1l ength”: "l ong-sn"
} i)
"operation": "initiation",

"incomng": {
"forwardi ng- aggregati on": {
"sub-layer": [



"fsl-3",

"fsl-4"
]
}
},
"out goi ng": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"i ndex": O,
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 1000
}
]
},
"sub-layer": [
"fsl-5",
"fsl-6"
]
}
]
}
}
}
]
1
"forwarding": {
"sub-layer": [
{
“nanme": "fsl-1",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup",
"incom ng": {
"forwardi ng-id": {
"interface": "ethO",
"npl s- 1| abel -stack": {
"entry": [
"id": 0,
"l abel ": 10000
}
]
}
}
},
"out goi ng": {
"service-sub-layer": {
"sub-layer": [
"ssl-1"
]
}
}
H
{
"nanme": "fsl-2",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup",

"incom ng": {

"forwardi ng-id": {
"interface": "ethl",
"npl s-1 abel -stack": {

"entry": [



"id": 0,
"l abel ": 10006
}
]
}
}

ut goi ng": {
"service-sub-layer": {
"sub-layer": [
"ssl-2"
]

}
}

}

H
{

"name": "fsl-3",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incom ng": {
"servi ce-sub-layer": {
"sub-layer": [
"ssl-1"
]

}

ut goi ng": {

"service-aggregation": {
"aggregation-sub-layer": "asl-1",
"optional -forwarding-1abel": {

"npl s-1 abel -stack": {
"entry": [

}

"id": 0,
"l abel ": 20004

“nane": "fsl-4",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incom ng": {
"service-sub-layer": {
"sub-layer": [
"ss| - 2"
]

}

ut goi ng": {

"service-aggregation": {
"aggregation-sub-layer": "asl-1",
"optional -forwarding-1label": {

"npl s-1 abel -stack": {
"entry": [

}

"id": 0,
"l abel ": 20005
}
]
}
}



"name": "fsl-5",
"traffic-profile": "pf-4",
"operation": "inpose-and-forward",
"incom ng": {
"service-sub-layer": {
"sub-layer": [
"asl-1"
]
}

ut goi ng": {
"interface": {
"out goi ng-interface": "eth2",
"npl s-1 abel -stack": {
"entry": [

}

"id": 0,
"l abel ": 20000

"name": "fsl-6",
"traffic-profile": "pf-4",
"operation": "inpose-and-forward",
"incom ng": {
"service-sub-layer": {
"sub-layer": [
"asl -1"
]

}

ut goi ng": {
"interface": {
"out going-interface": "eth3",
"npl s-1 abel -stack": {
"entry": [

}

"id": 0,
"l abel ": 20001

} i)
"ietf-interfaces:interfaces": {
"interface": |

{
"nanme": "eth0",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"
}

b



"name": "ethl",
"type": "iana-if-type:ethernet Csnacd",
"oper-status": "up",

"statistics": {
"discontinuity-tine": "2024-02-21T18:59: 00- 05: 00"

}
H
{
"name": "eth2",
"type": "iana-if-type:ethernetCsnmacd",
"oper-status": "up",

"statistics": {
“discontinuity-time": "2024-02-21T18:59: 00- 05: 00"

}
H
{
"nanme": "eth3",
"type": "iana-if-type:ethernetCsnmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"
}
}

Fi gure 18: Exanple C4: DetNet Relay Service Sub-layer Aggregation

"ietf-detnet:detnet": {
"traffic-profile": [
{

"name": "pf-1",

"traffic-requirements":
"m n- bandwi dt h": "100000000",
"max- | atency": 100000000,
"max- | atency-variation": 10000000,
"max-| oss": "0.0000001",
"max- consecuti ve-|l oss-tol erance": 5,
"max-m sordering": O

}

nber - svc-subl ayer": |
"ssl-1",
"ssl -2"

]

"nane": "pf-2",
"traffic-requirenments":
"m n- bandw dt h": "200000000",
"max- | atency": 100000000,
"max- 1| at ency-variation": 10000000,
"max-| oss": "0.0000001",
"max- consecuti ve-| oss-tol erance": 5,
"max-m sordering": O

}

nmber - svc- subl ayer": [
"asl -1"

"name": "pf-3",
"traffic-spec": {
"interval ": 125,



"max- pkts-per-interval": 1
"max- payl oad-si ze": 1518

"ﬁenber—fmd—sublayer": [

"fsl-3",
"fsl-4",
"fsl-5",
"fsl-6"
]
H
{
"nanme": "pf-4",
"traffic-spec": {
"interval": 125,
"max- pkts-per-interval": 2,
"max- payl oad-si ze": 1518
"menber - f wd- subl ayer": [
"fsl-1",
"fsl-2"
]
}

]

"service": {
"sub-layer": [
{
“nanme": "ssl-1",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {

"protection": "none",
"sequence-nunber -l ength": "long-sn"
} i)
"operation": "relay",

"incomng": {
"service-id": {
"npl s-1 abel -stack": {

"entry": [
"id": 0,
"l abel ": 101
}
]
}
}
},
"out going": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"index": O,
"npl s- 1 abel -stack": {
"entry": [
{
"id": 0,
"l abel ": 102
}
]
},
"sub-layer": [
"fsl-5"
]
}
]
}



b
{

“nane": "ssl-2",
"service-rank": 10,
"traffic-profile": "pf-1",
"service-protection": {

"protection": "none",
"sequence- nunber -l ength": "long-sn"
} i)
"operation": "relay",

"incomng": {
"service-id": {
"npl s-1 abel -stack": {

"entry": [
"id": 0,
"l abel ": 104
}
]
}
}
},
"out going": {
"forwardi ng-sub-layer": {
"service-outgoing": [
{
"index": O,
"npl s- 1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 105
}
]
},
"sub-layer": [
"fsl-6"
]
}
]
}
}
H
{
“nane": "asl-1",

"service-rank": 10,
"traffic-profile": "pf-2",
"service-protection": {

"protection”: "elimnation",
"sequence-nunber -l ength": "long-sn"
} i)
"operation": "term nation",

"incomng": {
"service-id": {
"npl s-1 abel -stack": {

"entry": [
"id": 0,
"l abel ": 1000
}
]
}
}
}
"out going": {

"forwardi ng-di saggregation": {



"sub-layer": [
"fsl-3",
"fsl-4"

]

}
}
}
]

’ormarding": {
"sub-layer": [

}

{
"name": "fsl-1",
"traffic-profile": "pf-4",
"operation": "pop-and-|ookup",
"incomng": {

"forwardi ng-id": {
"interface": "eth0",
"npl s-1 abel -stack": {

"entry": |
"id": 0,
"l abel ": 20002
}
]
}
}
},
"out going": {
"service-sub-layer": {
"sub-layer": [
"asl - 1"
]
}
}
b
{
“nane": "fsl-2",
"traffic-profile": "pf-4",
"operation": "pop-and-|ookup",
"incom ng": {

"forwardi ng-id": {
"interface": "ethl",
"npl s-1 abel -stack": {

"entry": [
"id": 0,
"l abel ": 20003
}
]
}
}
},
"out goi ng": {
"service-sub-layer": {
"sub-layer": |
"asl-1"
]
}
}
H
{
“nanme": "fsl-3",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup",

"incom ng": {



"forwardi ng-id": {

"interface": "ethO",
"npl s- 1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 20004
}
]
}
}
},
"out goi ng": {
"service-sub-layer": {
"sub-layer": [
"ssl-1"
]
}
}
H
{
"nanme": "fsl-4",
"traffic-profile": "pf-3",
"operation": "pop-and-|ookup"”,
"incom ng": {

"forwardi ng-id": {
"interface": "ethl",
"npl s- 1 abel -stack": {

"entry": [
"id": 0,
"l abel ": 20005
}
]
}
}
},
"out going": {
"service-sub-layer": {
"sub-layer": [
"ssl-2"
]
}
}
H
{
"name": "fsl-5",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",

"incom ng": {
"service-sub-layer": {
"sub-layer": [

"ssl-1"
]
}
H
"out goi ng": {
"interface": {
"out goi ng-interface": "eth2",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 10005
}

]



"name": "fsl-6",
"traffic-profile": "pf-3",
"operation": "inpose-and-forward",
"incom ng": {
"service-sub-layer": {
"sub-layer": [
"ssl-2"
]
}

ut goi ng": {
"interface": {
"out going-interface": "eth3",
"npl s-1 abel -stack": {
"entry": [

}

"id": 0,
"l abel": 10011

}

ietf-interfaces:interfaces": {
"interface": |

{
"nanme": "eth0",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"
}
b
{
"name": "ethl",
"type": "iana-if-type:ethernet Csnacd",
"oper-status": "up",
"statistics": {
"discontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}
H
{
"name": "eth2",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-tinme": "2024-02-21T18:59: 00-05: 00"
}
H
{
"name": "eth3",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"
}

}



]
}
}

Figure 19: Exanple C4: DetNet Relay Service Sub-layer Disaggregation

B.8. Exanple D-1: Transit Node Forwardi ng Sub-Iayer Aggregation/
Di saggr egati on

As illustrated in Figure 20, at the transit node, forwardi ng sub-
layer flows 1 and 2 are aggregated into a single forwardi ng sub-
| ayer. Resource allocation is performed by the correspondi ng
forwardi ng sub-layer for all aggregated flows. Figure 20 illustrates
bot h aggregati on and di saggregation, and the correspondi ng JSON
operational data foll ows.

(Artwork only avail able as SVG see
https://ww. rfc-editor.org/rfc/rfc9633. htm)

Figure 20: Case D-1: Exanple Transit Node Forwardi ng Aggregation/
Di saggr egati on

Figure 21 contains the operational JSON configuration for the ingress
aggregation node illustrated in Figure 20. 1In this exanple, a
transit node perform ng aggregation at the forwarding sub-layer is
illustrated. Two DetNet flows -- DN1 and DN-2 -- are transmtted at
each forwardi ng sub-layer. The DetNet forwarding sub-layer flows
with MPLS | abel s 10002 and 10006 are aggregated at the single
forwardi ng sub-layer. The resulting aggregated Det Net flow has MPLS
| abel 20000. Figure 22 contains the operational JSON configuration
for the egress disaggregation transit node illustrated in Figure 20.

"ietf-detnet:detnet": {
"traffic-profile": [

"name": "pf-1",
"traffic-spec": {
"interval ": 125,
"max- pkts-per-interval ": 1,
"max- payl oad-si ze": 1518

"ﬁenber—fmd—sublayer": [

"fsl-1",
"fsl-2"
]
}s
{
"nanme": "pf-2",
"traffic-spec": {
"interval": 125,
"max- pkts-per-interval ": 2,
"max- payl oad-si ze": 1518
b,
"menber - f wd- subl ayer™: [
"afl - 1"
]
}

]

1ormarding": {
"sub-layer": [

{
“nanme": "fsl-1",
"traffic-profile": "pf-1",
"operation": "pop-inpose-and-forward",

"incom ng": {



"forwardi ng-id": {
"interface": "ethO",
"npl s- 1 abel -stack": {

"entry"

|

"id": 0,
"| abel ": 10000

}
]
}
}

},
ut goi ng": {

"forwardi ng-sub-layer": {

"aggr egat
"forwardi
"mpl s- |
"entr

"name": "fsl-
"traffic-prof
"operation":

"incom ng": {

i on-sub-1layer": "afl-1",
ng- I abel ": {

abel -stack": {

y'oo

id': 0,
| abel ": 10002

2" 1
ile": "pf-1",
"pop-i npose- and-f orward",

"forwardi ng-id": {
"interface": "ethl",
"npl s-1 abel -stack": {

"entry"

|

"id": 0,
"] abel": 10004

}
]
}
}

}
ut goi ng": {

"forwardi ng-sub-layer": {

"aggr egat
"forwar di
"mpl s- |
"entr

“"name": "afl -
"traffic-prof
"operation":

"incom ng": {

i on-sub-1ayer": "afl-1",
ng-1 abel ": {

abel -stack": {

y'o

id': O,
| abel ": 10006

1" b
ile": "pf-2",
"i mpose-and- f orward",



"forwardi ng-aggregation": {
"sub-layer": |

"fsl-1",
"fsl-2"
]
}
},
"out going": {
"interface": {
"out goi ng-interface": "eth2",
"npl s-1 abel -stack": {
"entry": [
"id": 0,
"l abel ": 20000
}
]
}
}
}
}
]
}
}
"ietf-interfaces:interfaces": {
"interface": |
{
"name": "eth0",
"type": "iana-if-type:ethernetCsnmacd",
"oper-status": "up",
"statistics": {
"discontinuity-tinme": "2024-02-21T18:59: 00-05: 00"
}
H
{
"name": "ethl",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"
}
b
{
"name": "eth2",
"type": "iana-if-type:ethernet Csnacd",
"oper-status": "up",
"statistics": {
"discontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}
}
]
}

Figure 21: Exanple D-1: Transit Node Forwardi ng Aggregation

"ietf-detnet:detnet": {
"traffic-profile": [
{

"nanme": "pf-1",

"traffic-spec": {
"interval": 125,
"max- pkts-per-interval ": 1,
"max- payl oad-si ze": 1518

3



"menber - f wd- subl ayer™: [
"fsl-1",
"fsl-2"
]
b
{
"nanme": "pf-2",
"traffic-spec": {
"interval": 125,
"max- pkts-per-interval ": 2,
"max- payl oad-si ze": 1518

},
"menber - f wd- subl ayer™: [
"afl-1"
]
}

orwardi ng": {
"sub-layer": [
{
"name": "fsl-1",
"traffic-profile": "pf-1",
"operation": "swap-and-forward",
"incom ng": {
"forwardi ng-id": {
"interface": "ethl",
"npl s- 1 abel -stack": {
"entry": [
{
"id": 0,
"l abel ": 10002
}

]

]
}
}

ut goi ng": {

"interface": {
"outgoing-interface": "eth3",
"npl s- 1 abel -stack": {

"entry": [

}

"id": 0,
"l abel ": 10003

"nanme": "fsl-2",
"traffic-profile": "pf-1",
"operation": "swap-and-forward",
"incom ng": {

"forwardi ng-id": {

"interface": "ethl",
"mpl s-1 abel -stack": {
"entry": [
"id": 0,

"l abel ": 10006

}
]
}
}



} ]
"out going": {
"interface": {

"out going-interface": "eth2",
"mpl s-1 abel -stack": {
"entry": [
{
"id": 0,
"l abel ": 10007
}
]
}
}
}
H
{
"nanme": "afl-1",
"traffic-profile": "pf-2",
"operation": "pop-and-|ookup"”,
"incom ng": {

"forwardi ng-id": {
"interface": "ethl",
"mpl s-1 abel -stack": {

"entry": [
{
"id": 0,
"l abel ": 20001
}
]
}
}
1
"out goi ng": {
"forwardi ng-di saggregation": {
"sub-layer": [
"fsl-1",
"fsl-2"
]
}
}
}

} i)
"ietf-interfaces:interfaces": {
"interface": |

{
"name": "ethl",
"type": "iana-if-type:ethernetCsmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2024-02-21T18:59: 00- 05: 00"
}
b
{
"name": "eth2",
"type": "iana-if-type:ethernetCsnacd",
"oper-status": "up",
"statistics": {
"discontinuity-tine": "2024-02-21T18:59: 00- 05: 00"
}
H
{
"name": "eth3",
"type": "iana-if-type:ethernetCsnmacd",

"oper-status": "up",



"statistics": {
“discontinuity-time": "2024-02-21T18:59: 00- 05: 00"

Figure 22: Exanple D-1: Transit Node Forwardi ng D saggregation
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