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Status

* Ready for WG Last Call

* Will present a summary today

* We have cleaned up items from reviews
* Please Review and Comment



History

* Version 00: accepted as a WG document after

IETF 102

* Version 01: ietf-detnet-topology-yang is defined
independently

* Version 02: updated following the feedback
from IETF103

* Add ‘Sequence Number Generation’
* OAM considerations
* Add ‘DetNet Service Decapsulation’

* Add ‘DetNet Transport Tunnel Decapsulation’

* Version 03: DetNet Configuration Structure

Update in IETF104 and IETF105

* Version 04 :

* Modify the scope of DetNet YANG Model
03/05/2021

Version 05/06:

* Two YANG Models Discussion -> Comparison

Version 07

* Merging Models. Some terminology alignment.

Version 08

* Aggregation and Instance Models

Version 09

* Terminology and name changing

Versions 10-11

* Finalization for last call

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,



Detnet Architecture

Architectural Model
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Control Planes (Future)



Flow Model Attributes Supported by

YANG

App-flow, DetNet flow and

NetNleat carvice

App-flow

Characteristics

* FlowID: unique (manag.) ID
* FlowType: Eth, MPLS, IP

* DataFlowSpecification:

src/dst-addr, label, VLAN, etc.

* TrafficSpecification:
interval, Packets per interval
max/min payload-size, Min
packets per interval

* FlowEndPoints: Src, Dst(s)

* FlowRank

* FlowStatus

Requirements

* FlowRequirements:

MinBW, Max Latency, ML
Variation, Loss tolerance, etc.
* FlowBIiDir

UserToNetworkRequirements

A DetNet flow contains one or
more App-flows (N:1 mapping).

draft-ietf-detnet-flow-information-model

DetNet flow
Characteristics
* DnFlowlID: unique (manag.) ID
* DnPayloadType: Eth, MPLS, IP
* DnFlowFormat: MPLS, IP
* DnFlowSpecification:
Label, 6-tuple
* DnTrafficSpecification
interval, Packets per interval max/min payload-size,
Min packets per interval
* DnFlowEndPoints: Ingress, Egress(s)
* DnFlowRank
* DnFlowStatus
Requirements
* DnFlowRequirements:
MinBW, Max Latency, ML Variation, Loss
tolerance, etc.
* DnFlowBiDir

* DnServicelD: unique (manag.) ID

* DnServiceDeliveryType: Eth, MPLS, IP

* DnServiceConnectivity: p2p, p2mp
* DnServiceRank
* DnServiceDeliveryProfile:

MinBW, Max Latency, ML Variation, Loss

tolerance, etc.
* DnServiceBiDir

* DnServiceStatus

A DetNet service supports one or
more DetNet-flows (M:1 mapping).




Observations

DetNet Data plane YANG Model DetNet Flow Model

* Hierarchical aggregation * Functional

* Location dependent * Concerned with the attributes and
* Endpoint, characteristics of flow.
* Transit * Covers Configuration and
* Relay operational aspects

* Flow aggregates are flows

* Captures Flow attribute and status
* Built on reusable pieces - IP/MPLS
* Configuration centric

* Includes Operational attributes



Methodology

YANG Model
* Large model ~ 1300 lines
* Many permutations

* Hard to validate by simple inspection.

* Needed to enumerate the various
cases

What we found worked:

* Consider Configuration Cases with
model validation

* Use Yanglint to test and document
the cases

* Provide diagrams for the cases

* Basic single DetNet flow Endpoint
Unidirectional/Bidirectional

* Basic single DetNet flow Transit Node
* Simple aggregation
* Aggregation at several places.



Scerarios Covered by DetNet YANG
Model

(w/o Aggregation)
Application Service Sub-layer Forwarding Sub-
) layer
< Ip
Ay - e —
ip-over{impls mpls-over-udprip (future)

ﬂ

': MPLS mpls MPLS

e Ethernet tsn-vpn-ovey-mpls
|/ = |j - TSN (Future) MPLS [ Ethernet ‘

Corresponding Data Plane drafts:

RFC8939 (Deterministic Networking (DetNet) Data Plane: IP) Not shown Ethernet or other
RFC8964 (Deterministic Networking (DetNet) Data Plane: MPLS) Tunnels as be underlay
draft-ietf-detnet-ip-over-mpls-09
draft-ietf-detnet-mpls-over-udp-ip-08 (Out-of-scope)
draft-ietf-detnet-tsn-vpn-over-mpls-07 (Out-of-scope)
draft-ietf-detnet-mpls-over-tsn-07(Out-of-scope)
draft-ietf-detnet-ip-over-tsn-07(Out-of-scope)

\

IP-IN-IP (Future)
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DetNet YANG Model Structure

App Flows

Refer to Traffic Profile

letf-detnet
Service Sub-layer Forwarding Sub-layer
Refer to Traffic Profile Refer to Traffic Profile

Traffic Profile



DetNet YANG

module éetf detnet

+--rw
+--rw traffl Rroflle* [profile- namel
AV Erai%lc requirements ng
+--r g Rg uint64
+--r C uint32
1__FW max— atencé//—varlatlon'> Hiﬂ%%%
+--rw max-conse utlve loss-tolerance? uint32
;W—g max-misordering? uint32
+--rw 1nt rv 1? uint32
+--rw max- g r- 1nterval7 uint32
+--rw max-pa io § u1nt32
+--rw min- E{ oa -51 nt%z
+--rw min- s;per- 1nterval9 %i
--ro mem er— 8? gp ow-re
+--ro mem v1cgi N vic 8 sub l%yir ref
+--1r0 m$T wd-sublayers orwarding-su ayer-ref
I
--r a&p ow [name]
+--rw aBE flow bidir- congruent° ﬁooi
+--ro oUtgoin serv1 serv1ce su er-re
+--ro 1nc§ n ervice7 serylce- su er-re
+--rw traffic= profl traffic- profl -ref
F--rw_Ingress
+--rw name? S g
+--ro a E f ow status° 1§ent t¥ ref
+--rw ? if:interface-ref
+——rw ata i ow £¥a$)°
- - w gﬁ aBP low
+--rw solrce- mgg a ress7
--rw degtlgatlon ggc agdress°
--rw ethe
l o vl Ee¥%ypes ethertype
o pcaoth types:vlanid
1g-types:priority-type
___+(lEWaEE_£low§ q-typ p y-typ
+--T Pg R pref x° inet:j refix
+--rw dest- 8 1net 1B B ix
+--rw protocol- next header7
o TR et At asco
inet 1gv6 flow-label
+--rw source- t
+——£n_( ?gn rgnge or-operator)?
+2-rw wer -port inet:port-num er
+o-rwW uege ort inet:port-num
-- (oPera
+2oFw oger tor? o era
+--r 8 et: port number
+--rw des 1nat1
+--rw ?5 —rznge or-operator)?
+2-rw-Iower - ort inet:port-num er
+--TW uege inet:port-num
-- (oPera
+ w oger tor? o erat
t gort number
+--rw 1psec spl
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Model Tree

+——+§_Pls aE% flow
ERUAtE
i §helispace
uints
types mpls- label

tfogm lage éﬁa%% ss? u1nt8

rt- types mpls-label
ing

T--rw egress

+--TW
+"P—“—E?@£%lziz%i“
—-+w—rw enterface7 if:interface-ref

__+§J_' R s

Bext Top o] tlﬁns
+_§%wpogtng erface?
#o1hder ace-re?'
--rw (fi -type

l +2-Fw next hogpad ress?

. dress
+--Ew_%als labgl SS?CK .
Toorw ig uint8
+--rw abel
E -types:mpls- label
--rw tt nts
1 (next ho SW traffic-class? u1nt8
rw nex% %o hop-index]

uint8
+——rw ou ?01n% fterfac

. f10§ nt ace-re

l +-- W next hogpad reggg
-- 3 (mp
+-- %als laggl SE?Ck

+--rW
int8
l:::x la EtTtypes :mpls-label

l--rw tra%?lc class?



DetNet YANG Model Tree (cont)

+--TwW
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+--rw service-
+--rw serv1ce sug iayer list* [name;trlng

sub-lay

+--rw ser
+--rw tra¥%1c ro¥11e9 traFélc profile-ref
——iw_%wrv1ce Ee ro t1 n-type? service-protectign- e
——r uencepnumber ¥R guencepnumber ? Egp
——FW 1nc -operation- type serv1c operation-type

+--TwW ?%ncgm%ﬁﬁ—iype)

+._

ow-list* app-flow-ref
-- (serv1ce gre ation
+o-rwoser gregation
+--rw serv1c “sub- er
ervice-sub-layer-ref
-- (forw rdlng aﬂ re ation
+--rw aggregation
+--rw forwar =su ayer*
rwar ng- sub- ayer-ref
-- (serv1ce 1
+--+w ser € t 1 )2
--rw e n ow
+--1(1 Setne - EXﬁi
+--rw src ix?
greflx
T--rw dest %p— r
+--rw rotocoi ngxt ?ieader‘7 uint8
£ IR Lapel2 Hhettdscp
1net gve flow-label
+--rw sou E t
+o-rw ?or rznge or-operator)?
Tiiitw i wer -p
inet gort—number
--rw upger port
tiport-number
-- (oPerator
+ootw oger tor? operator

t;port-number
+--rw destination
+o-rwe ?ort rznge or-operator)?

+--rw port
inet: gort number

--rw upper-
pg tr port number
+--:(0 erator
+--Fw o eE tor? operator

+--rw
P inet:port-number

____;g@rws-gz%ﬁit o, tpsec-spl
+-- contexg 1-space
+2-rw m iagel QETC

+——rw uint8

T ait types:mpls- label8

——rw fic-class? HlntB
- gg atfogm lagef space

rt- types mpls-label

+o-rw outgoin
ool ??¥o§w glné sab la eE
SR e

o ﬁgvggs@utégmg indgy
o gg a%g%%k

rw mﬁls—
rw
+--rw abel?
--rw tt
+--TW traffl -class?
(detnet ip-he g
- src

} -rw dest 1plgdagg

--rw ﬁrotocoi next- ﬁeader7
+--rw

e
T flgwe£a§§v6 flow-label

--rw source
Eort number

--rw destlna ion-por
inet: Bo um er
+--rw forwardlgg su X
orwa ng su ayer-ref
+--:(service-sub- agei
+2-rw service-su

ress

+--rw aggregatlon- e Xlgs su? layer?
--rw servi e i E i y
--rw w SE?CK
+——rw uint8

+--rw abel
E -types:mpls- label
--rw tt ntg
+--rw traffic-class? u1nt8

+-- (aea flow
a0
+-- a ylow llst* app-flow-ref
+-- (serv1ce sa ation
+--rw service-

+--rw serv1c§cg suzgae%gn-ref
+-- (forw?rdlng dlsagg atgg E
i

+--rw forwardi gg 1Qn
orwarggng su Xayer ref

uint8

uint8

£- types:mpls- label
uin

u1nt8

uint8



etNet YANG Model Tree (cont)

oo iorgarda glﬁabéﬁgyigyer list* [name] . +__£W-?@t?§ﬁ?§ ¥§ type)
+--rw ? rofil tra%?gc—profile—ref 1nt?
+--rw or ar oper ion-type? A
Egn operatlong type + ?

ierface?

20w outg01n% terfac

+--rw ?%ncgm

+--.(servic

ST

+--rw serv1ce su

SHB i geié
+--rw service-su g

+-- w src ip-
To-rw dest 1p— rgfl ?

T--rw deszlnatlon

ervice-su

?etngtt%f“;géio
refix

1gv6 flow-label

ine
+--rw source- e t
r

+--rw ( ?r znge or- operator)7

et; port number

?gﬁ r Be or-operator)?
Frorw E wer -port
inet: gort number

+--rw

S§$pTe neQElﬁ”%

--rw (fio -t
+ 1

+__

+2 'E"_"_ (?Eer?gﬁﬁgréxﬁeid re&iS'7

--:(forw. rd1n a re ation
S-rw regation inet
+ dre
+——rw o war “sub- er* (m ls over 1 nca su ation)
ng-sub-layer-ref Sre¢-
-- (forw rdin 1n 1 ress
+--rw forwa d —1d --rw deSt-ip: d rgss7
+--rw inter inet:jip-ad

--rw protocoi next- ﬁeader7

Re s
oo flow Eag vG flow-label

net: g ﬁ ) --rw source
T--rw rotoco -next-header? uint8 rt number
+--rwW i ﬁ inet:dscp --rw destlna 1on
--rw Q lab

tiport- umber

+-.Pw %&15 Label;stack

ang uint8
-rw-Lower - p +——rw abel
gort number 5 -types:mpls- label
--rw upger A tt nt8
tiport-number w traffic-class? u1nt8
+-- (oPe rator +--i(next- hoe %
+ w oger tor? operator +2-rw nex og éhop index]
+--rw +--rw hop-

t8
--rw Out?Olnger terfac
- fiog typef

ace-re

corv upgert port-number "'(mpl?)
+--:(operator +--:(service-aggregation
+:-Fw operator? operator gg g regation,
+--rw port Be£v1ce SUE layer?
1net port-number 1 e su er-
w1 sec- % ipsec-spi th a 8 Ya 3 el
+——P S—Eetnﬁt lowé s— la g SETC
+-- contexg T gl sgace 1 uint8
+2-rw m a el 5? +——rw ab 1?

. E -types:mpls- label
+—— w 1 uint8 Toorw tt nt8
+--rw abel EW traf ic-class? u1nt8

——r g types:mpls- labe%8 g i
? ?
. (platIoBm lageifégagé SS7 u1nt8 __rw ?gr;zggtélng gggaidlng su? layer?
rt- types mpls-label -rw mﬁ S- Tgbgi—sa ck
+--r entr& [1 ?
A 1abe uints
rw tt types mpls- label

+--:(service-sub- lage

+2-rw service-su N
+--rw serv1ce su ayer

vice-su Xe -ref
ati

+--:(forw rdlng dlsagg a 1gn

+--rw téafflc class? u1nt8

+2orw din
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Case A-1: Ingress node 1 aggregates App flows 0 and 1 into a service
sub-layer of DetNet flow 1

DATAO DATA 1 DATA O DATA 1 DATA O DATA 1

IP1.1.1.1 IP 1.1.1.1 IP1.1.1.1
8.8.8.8 8.8.8.8

DATAO DATA 1 DATA O DATA 1 DATA O DATA 1

IP 1111 IP 1.1.1.1
8.8.8.8 8.8.8.8

IP1.1.11
8.8.8.8

MPLS MPLS
S-label 100 S-label 101

MPLS MPLS
S-label 101 S-label 102

Transit 1
4.4.4.4
- ——— -—-—-—

1
O s s K B PN O,
|

Source 1  Ingress 1 Relay 1 Relay 2 Egress1 ! Destination 1
1.1.1.1 I 2522 3.3.3.3 6.6.6.6 I 7777 1 8.8.8.8
aggregation Zg: disaggregation

5.5.5.5
IP1.1.1.1

8.8.8.8

IP11.11
8.8.8.8

MPLS
S-label 101

MPLS
S-label 101
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Case a-1 aggregation & disaggregation

Y
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outgoing-
service

outgoing-
service

incoming
app-flow

outgoing
forwarding-sub-layer

..--_._-_._._l_-_._.____

incoming
service-sub-layer

outgoing
interface

App to Svc

~_ | A

Case A-1 (Ingress 1)

incoming-
service

incoming-
service

K outgoing f

app-flow

incoming
service-identification

outgoing
service-sub-layer

incoming
forwarding-identification

-— e s - .

!
\

~_ +

\
Case A-1 (Egress 1)



X

Source 2
1.1.1.2

DATA 2

IP1.1.1.2
8.8.8.9

03/05/2021

DATA 1
IP 1.1.1.1
8.8.8.8
|
B, S
| S =
Source 1 I Ingr
1.1.11 I 22

aggregation

DATA 1 DATA 2

P P
1111 1.1.1.2
8.8.8.8 8.8.8.9

MPLS MPLS
S-label S-label

100 103

MPLS
F-label 20000

DATA 1 DATA 2
13 P

1111 1.1.1.2
8.8.8.8 8.8.8.9

MPLS MPLS

S-label S-label

101 104

MPLS
F-label 20001

DATA 1 DATA 2
P P

1.1.11 1.1.1.2
8.8.8.8 8.8.8.9

MPLS MPLS
S-label S-label

101 104

MPLS
F-label 20002

B,

Transit 1
4.4.4.4

B,

Transit 2
5.5.5.5

DATA 1 DATA 2

P P
1111 1.1.1.2
8.8.8.8 8.8.8.9

MPLS MPLS
S-label S-label

101 104

MPLS
F-label 20003

DATA 1 DATA 2

P P
1111 1.1.1.2
8.8.8.8 8.8.8.9

MPLS MPLS
S-label S-label

101 104

MPLS
F-label 20004

Case B-1: The service sub-layers of DetNet flows 1 and 2 are aggregated
Into a forwarding sub-layer

P P

IP 1112
1111 1.1.1.2
8.8.8.8 8.8.8.9 8.8.8.9

MPLS MPLS L
S-label S-label

102 105

MPLS
F-label 20005

stination 2
8.8.8.9

DATA 1

IP1.1.11
8.8.8.8

D
T elem{
|

DP_ ‘ess 1
7.7.7

| S

Destination 1
8.8.8.8

disaggregation

Note: S-label in this diagram includes d-CW.



Yanglint Validation Case B-1 (Cont.)

"traffic-profile": [

"profile-name'": "1",

"traffic-requirements': é
"min-bandwidth": "100000000",
"max-latency": 100000000,
"max-latency-variation": 200000000,
"max-loss":" 2,
"max-consecutive-loss-tolerance": 5,
"max-misordering": 0

}member-apps": [
”app'j-",
llapp_zll

b Profiles
"profile-name'": "2",
"traffic-requirements": 3
"min-bandwidth": "100000000",
"max-latency": 100000000,
"max-latency-variation": 200000000,
"max-loss": 2,
"max-consecutive-loss-tolerance": 5,
"max-misordering":
4 .
lmember-serv:Lces": [
"ssl-1",
"ssl-2"

I4

"profile-name": "3",
"flow-spec':
"interval": 5,
"max-pkts-per-interval": 10,
"max-payload-size": 1500

member - fwd-sublayers": [
"afl-1"

1

Service Sub-Layer

"service-sub-layer': )
"service-sub-layer-list": [

"name": "ssl-1",
"service-rank'": 10,
"traffic-profile": "2"

"service-operation-type": "service-initiation",

"service-protection": {
"serv1ce—protect10n-t¥ﬁe": "none",
"sequence-number-length": "long-sn"

incoming-type":
"an—f?owxe {

app-flow-Iist":
Fl)gpp_lll [
]
} }
outgoing-type":

t :
"forwarding-sub-layer": {
"service-outgoing-list": [

"service-outgoing-index": O,
”mpls—label—stac "
'entry": [

. 0,
"Tabel": 100

rwarding-sub-layer":
"afl-1" g y [



Yanglint Validation Case B-1

{ n

iy

igtf- 1n%erfgqef:interfaces": {

1?te

"name": "etho"
e"!: "Eanq if type ethernetCsmacd",
[isatls
31500nt1nu1€y tlme"' "'2020-12-18T23:

whame;: ‘ethl"
nt e": "?ang if type ethernetCsmacd",
" é statu§

3Escont1nu1iy tlme"' "'2020-12-18T23:

nnamen: "eth2"

ot e": "{ana-if-type:ethernetCsmacd",
E statugﬂ f yp
3lscont1nu1iy tlme 1 "2020-12-18T23:

|Inamell. n th3
ge": nSan na- if type ethernetCsmacd",
"oé s%atug

1
8lscont1nu1iy tlme"' "2020-12-18T23:

wname,: ‘eth4
" en. ne na- if type ethernetCsmacd",
0 statug

3 scont1nu1iy time":

"2020-12-18T23:

59:

59:

59:

59:

59:

00z"

00Z"

00Z"

00z"

00Z"

APP

"ietf-detnet:detnet": {
"app flows":
'a%p flow": [

3

"name" : aB -1",
"app-flow idirt congruent'':
"ou 901ng service": "ssl-1
"traffic proflle"' "1,
"1ngre s"
-flow-status": 'ready",
”1n erface": "etho",
"ip-app-flow":
src-ip-prefix": "1.1.1.1/32",
"dest- -ip- prefix": "g.8.8.8/32",
"dscp": 6

false,

}

llnam II. B 2I|
"ap flow idirt congruent”:
"ou %01ng service": "ssl-2",
"traffic proflle"' "1,
"1ngre s"
-flow-status":
"1n erface": "ethl
"1p app-flow":
src-ip-prefix": "1.1.1.2/32",
"dest - -ip- prefix": "g.8.8. 9/32",
"dscp": 7

false,

"ready",



Yanglint Validation Case B-1 (Cont.)

llnamell. IlSSl 2"
"service-rank'": 10,
"traffic-profile": "2",
"service-operation- type"' "service-initiation",
"service-protection"
"service- protectlon t¥ﬁe”' "none",
"sequence-number-leng : "long- sn"

1ncom1n% type": {
ow
app- flow ist": [

”aP
app-2
1
)y }
outgoing-t
"fgrwa?dlgg-sub layer": i
"service-outgoing-list

[

"service- out901ng index": 0,
"mpls-label-stack": {
'entry": [

Service Sub-Layer Cuign: o
"label": 103

98
'forwarding-sub-layer":
Qrwarding- y [

ke

”forwardlng sub-layer":
"forwarding-sub- layer list": [

llnamell . Ilafl
"traffic- proflle”' "3", )
"forwardin operatlon type : "impose-and-forward",
”1ncom1ng ype'
'service-sub- iayer":
"service-sub-layer": [
"ssl-1",
] "ssl-2"
}
outgoing-type":
"1%ter%a e {
"outg 01n Zinterface": "eth2",
"mpls label-stack":
entry [
n n : 0,
"label": 10000

Forward Sub-Layer



Case b-1 aggregation & disaggregation

-~

S

v
210]0
outgoing-service outgoing-service
wra_iy incoming
app-flow W
SvC SVC
outgoing outgoing
forwarding-sub-layer forwarding-sub-layer

\

incoming
service-sub-layer

outgoing
interface

oom Emm o o o o o

\ /

Svc to Fwd
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Case B-1v(lngress 1)

e

incoming-service

"~ outgoing

app-flow

SvC

incoming
service-identification

incoming-service

___>___%_,< :

a -

SvC

incoming

service-identification

\ /Y____H__Z

/
\

outgoing

— |

service-

sub-layer

incoming
forwarding-

identification

1 _——

Case B-1

kEgress 1)



Case B-2: The service sub-layers of DetNet flows 1 and 2 are
aggregated into a service sub-layer of Aggregated DetNet flow 1

DATA 2 DATA 1 DATA 2 DATA1 DATA 2 DATA 1 DATA 2 DATA 1 DATA 2 DATA 2
1P P P P P
IP 1112 0

1.1.1.2
8.8.8.9

; 5 iy IP 1112
1111 1.1.1.2
8.8.8.8 8.8.8.9 8.8.8.8 8.8.8.9 8.8.8.8 8.8.8.9 8.8.8.8 8.8.8.9 8.8.8.9
Ig: MPLS MPLS P P P p MPLS MPLS L
S-label S-label abe abe abe abe S-label S-label
102 105 0 0 0 0 102 105
Source 2
1.1.1.2 MPLS

stination 2
P P MPLS 8.8.8.9
A-label 1000 A-label 100 A-label 100 A-label 1002
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Case b-2 aggregation & disaggregation
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Case C-1: Relay node 1 aggregates the forwarding sub-layers of
DetNet flows 1 and 2 into a forwarding sub-layer
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Case c-1 aggregation
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Case c-1 disaggregation
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Case C-2: Relay node 1 aggregates the service sub-layers of
DetNet flows 1 and 2 into a forwarding sub-layer

DATA 1

IP1.1.1.1
8.8.8.8

DATA 1

IP1.1.1.1
8.8.8.8

MPLS
S-label 100

DATA 1 DATA 2
P P

1111
8.8.8.8

1.1.1.2
8.8.8.9

MPLS
S-label

MPLS
S-label

|

B

= UI‘I'J/
Source 1 Ingress 1 )
1.1.11 2.2.2.2 .3.3.
Kg: aggregation
Source 2 Ingress 2
1.1.1.2

IP 1.1.1.2 P Ip
1.1.11 1.1.1.2
8.8.8.9

8888 8.88.9
MPLS

MPLS
S-label

MPLS
S-label

S-label 103

03/05/2021

B,

Transit 1
4.4.4.4

B,

Transit 2

DATA 1 DATA 2
P P

1.1.11
8.8.8.8

MPLS
S-label

DATA 1 DATA 2

P
1.1.1.1
8.8.8.8

MPLS
S-label

8.8.8.9

DATA 1

IP 1111
8.8.8.8

11.1.2

MPLS
S-label

MPLS
S-label 102

DATA1

IP1.1.11
8.8.8.8

Note: S-label in this diagram includes d-CW.

|
~ \
== i)
y Egress 1 Destination 1
L 06066 — 7.7.7.7 8.8.8.8
disaggregation
L App-2 Kg:
DATA 2 Egress 2 Destination 2
" . 7.7.7.8 8.8.8.9

1.1.1.2
8.8.8.9

MPLS
S-label




Case c-2 aggregation
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Case c-2 disaggregation
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Case C-3: Relay node 1 aggregates the service sub-layers of DetNet
flows 1 and 2 into a service sub-layer of Aggregated DetNet flow 1
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Case c-3 aggregation
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Case c-3 disaggregation

———— e —  — — —  — =
7

I I

| |
outgoing | incoming incoming I outgoing

forwarding-sub-layer 1 service-identification service-identification : forwarding-sub-layer
|
|
— — < T
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Svc to Svc
outgoing \
service-disaggregation ‘,/
incoming
service-identification
v v
incoming outgoing outgoing incoming
service-sub-layer service-sub-layer service-sub-layer service-sub-layer
outgoing incoming incoming outgoing
interface yorwarding—idenﬁﬁcaﬁon forwarding-identiﬁcatici’/ interface
- \ { / r —T \ | / o
¥ Case C-3 (Relay 2)



Case C-4: Relay node 1 aggregates the forwarding sub-layers of DetNet
flow 1 and 2 into a service sub-layer of Aggregated DetNet flow 1
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Case c-4 aggregation
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Case C-4 disaggreg
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Case D-1: Transit node 1 aggregates the forwarding sub-layers of DetNet
flow 1 and 2 into a forwarding sub-layer
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Case d-1 aggregation
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Case d-1 disaggregation
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