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SR Compression Design Team
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Progress of Design Team

Finished the -00&-01 version of SRv6 Compression Requirements draft.

Kick off First Draft Draft -00 Draft -01
For DT review For WG review For WG review
2020.07.22 2020;9.30 2020.11.2 2021.11.15

> Twice meeting per week <

https://datatracker.ietf.org/meeting/109/materials/slides-109-

spring-sessb-design-team-status-update-and-future-plan-00
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SR Compression Requirements

draft-srcompdt-spring-compression-requirement

e Requirements overview

Dataplane Efficiency and Performance

[ SRv6 SID List Compression Requirements
Requirements

@ Encapsulation Header Size

@ Forwarding Efficiency

D State Efficiency

@ SID list length

Functional Requirements

@ SID summarization

Operational Requirements @ Lossless Compression

© Adjacency segment scale

[ [ SRv6 Specific Requirements ] 4

\
\

Scalability Requirements ‘ @ Prefix segment scale

& Service Scale

| 0 SRv6 Base Coexistence
Protocol Des'gn Requ'rements © - Requirements items that have been agreed
within Design Team

= Req llilelT\l"”'S items Wl('\()ll' unammous
> SRv6 Base o 1 "
consensus within Design Team

; 0  SRv6 Functionality
Appendix = https://datatracker.ietf.org/meeting/109/materials/slides-109-
0 Heterogeneous SID lists
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« THET ORI YEXE (Note: WG I-DIFFEFEFELALY)

Definition of IETF Network Slice
https://tools.ietf.org/html/draft-nsdt-teas-ietf-
network-slice-definition-01

ETFIZ& 1+ 33y hT—4 XS54 R(IETF
Network Slice)Zz EZ. TEAS WG®DNetwork
Slicing Design Team (NSDT)IZ & %% D

Framework for Transport Network Slices
https://tools.ietf.org/html/draft-nsdt-teas-ns-
framework-04

IETF Network Slicez X189 5-HDTL—L
J—4 #E%H., TEAS WGDNetwork Slicing
Design Team (NSDT)IZC& 5 £ D

IETF Network Slice Controller and its
associated data models
https://tools.ietf.org/html/draft-contreras-teas-

slice-controller-models-00

IETF Network SlicelZ # [T 4 Controller® R &B
BELZLWIZ., FZTHULWOLRAKFEdata
model 289 5 & &% Informational draft
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(2) Notrhbound-interfacelZB89 457k (API, YANGZZE)

A YANG Data Model for VN Operation

kS URAR— bk FA—5®ONorthbound APIE L TOF

https://tools.ietf.org/html/draft-ietf-teas-actn-vn-yang-09 ANRAHBT—R2ETIL

Interface of controller

IETF Network Slice use cases and attributes for Northbound | IETF Network SliceZf|fBd A31—X5—XZEEB L., 0D
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* IETF Network Slice for 5G and its characteristics 5G End-to-end slice BEDONBIT—A2 ETILEZIRET D K5 D
https://tools.ietf.org/html/draft-rokui-5g-ietf-network-slice-00 ~

A Yang Data Model for IETF Network Slice NBI

* https://tools.ietf.orag/html/draft-wd-teas-ietf-network-slice-nbi-
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yang-01

IETF Network Slice YANG Data Model

https://tools.ietf.org/html/draft-liu-teas-transport-network-

IETF Network Slice B{AMYANG data model Z12ZE L T3

slice-yang-02
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* Radio and Fronthaul
Figure 1: Backhaul and Mid-haul Transport Network for 5G
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* 5G e2e ATMREERAEH e |

[ ) d raft_ro k u I _5g _I etf-n etWO r k-S I I Ce | Generate NS Profile (aka NSI) using NS Blueprints | 5G E2E
| [ (2) | Network Slice
| \ | Orchestrator
| Decompose NS Profile and trigger various actions |
|-==== oo |
3 10 7
<mmmmmmmmm - 5G End to End Network Slice ------—-—-—-------—- > }( ) |—mmmmmee | :(‘_i____l ”()
v \ vV VvV | \
<-— RAN --> <-- IETF Network --> <- Core -> <-- IETF Network --> ...~ e B
Slice Slice 1 Slice Slice 2 | RAN | | | IETF | | | core | Domain
| Slice |-] | Network Slice | |-| Slice | Controllers
......................................................... | Controller | | Controller | | Controller |
6 4 12 11 8 9
NS1 o <>} \|<> ( >|I ||£__)_____| ( >\‘ \‘<>
s I R | e IR, o
NS3  ++++++++++++++++++++++++++++++++H AR | | VvV
! | | == | !
NS4 - - = - - - - - - = = = = - - = - - - - - - == - - - - - - - -
\ | \ NFVO | I
! | | == | !
\ | \ \
........................................................................................ L
RAN T ‘ c 7 ‘ A RAN IETF Network | Core
ranspor ore ranspor PP Slice : @ Slice | Slice
Network Network 1 Network Network 2 Servers
[ |, | [ 5G E2E
: Network Slice
NS1l: 5G E2E NS 1 for customer Cl, service type Infotainment } : } : . (13Y *
NS2: 5G E2E NS 2 for customer Cl, service type Autonomous Driving C T T T T
+++++ NS3: 5G E2E NS 3 for customer Cl, service type HD Map %) | (12) | (5 | 1 (9)
- - - NS4: 5G E2E NS 4 for customer C2, service type CCTV
\Y% \ \Y% \Y%
[ = I
| y-——————- o go——————— | Network of
| / RAN 4 / Transport Y / Core ¥ | Mobile
| ¥ Network / 4 Network / ¥ Network / | Operator "Y"
\ X ) |
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Definition of IETF Network Slice

draft-nsdt-teas-ietf-network-slice-definition
o (5GIZHILIELVIETFAESD S, EIZIP/IMPLSFHifR &L T-Network SliceZ & &

« |ETF Network Slice Structure; Stakeholders; Controller Interfaces’iEE EH

.« 1YL, Transport slice&EFEA TULV =M, IETF Network SlicelZZEH

( IETEF scoped Network )

DAN1 ( ) DAN2
———————— NSREl -------- -——-=---= NSRE2  -———-----
| o |=====—- ol A | | B lo=====——- | o |
| NSEl| —mmmmmm— e | NSE2 |
———————— | ( ) | Tmmmmes

| ( ) |
| (cmmmmmmmm o ) |
| |
| <======================——=====> |

IETF Network Slice realization
between NSRE1l and NSRE2

IETF Network Slice between NSEl1l and NSE2 with SLO1

Legend: DAN: Device, application and/or network function
Figure 1: An IETF Network Slice between NSEs and its realization between NSREs



Definition of IETF Network Slice

draft-nsdt-teas-ietf-network-slice-definition

« |ETF Slice Structure * Interface of IETF Network Slice Controller
[EP11]--—-—- / /--[EP21] b N
/ . / | Consumer higher level operation system |
[EP12]----/ Transport Slice /-=---[EP22] | (e.g E2E network slice orchestrator) |
/ (SLOs e.g. / e "
/ B/W > x bps, Delay < y ms)/ N
[EP1m] -/ /=== [EP2n] | NSC NBI
Vv
T TR TR TR TR TR TR TR TR TR TR TE T oTE oTE oTE oTE 7T e +
T T | IETF Network Slice Controller (NSC) |
[EP11] ( ) — ( ) - [EP21] o +
.l ] SLO \} \} A
[EP12] ( Network-1 ) ... ( Network-p ) [EP22] | NSC SBI
: S e e ] S e e ] . V
[EP1m] [EP2n] o +
| Network Controllers |
Legend o +

SLOs in terms of attributes, e.g. BW, delay.
EP: Endpoint B/W: Bandwidth



IETF Network Slice for 5G and its characteristics (F18)

draft-rokui-5g-ietf-network-slice

 5G End-to-end slice E & il ' (F)I<
5G End-to-end slice D £A70—(H)
« 5G IETF Network Slice NBl T /L%

BIRS TR ZTHAN

* YANG (& draft-wd-teas-transport-slice-yang

Augment HI{e | Z#&ET

<-- RAN --> <-- IETF Network --> <- Core -> <-- IETF Network -->
Slice Slice 1 Slice Slice 2

RAN Transport Core
Network Network 1 Network

Transport App

————— NS1l: 5G E2E NS 1 for customer Cl, service type Infotainment

===== NS2: 5G E2E NS 2 for customer Cl, service type Autonomous Driving

+++++ NS3: 5G E2E NS 3 for customer Cl, service type HD Map
- - - NS4: 5G E2E NS 4 for customer C2, service type CCTV

Network 2 Servers

Generate NS Profile (aka NSI) using NS Blueprints
I (2)
\%
Decompose NS Profile and trigger various actions

[ (3) [ (10) I (7)
| | === [ === |
\ | vV VYV | \%
_______________ I S | o
| RAN | | | IETF | | | Core |
| Slice |- | Network Slice | |-| Slice
| Controller | | Controller | | Controller |
(6) | | (4) (12) | [ (11) (8) 1 [ (9)
I I | [======== | |
I === | === [ === | |
| | vV VvV |
| | | ========—- |
| | | NEVO | |
| | | ========—- |
| | | |
............................... | e e
RAN IETF Network | Core
Slice : : Slice : | : Slice
S 3 S,
N [N I [P
| | | |
N [N I [P
| | | |
(6) | (12) | (5) 1 I (9)
\% \% \% \%
| _____________________________________________________
R  —mmmmm—m—m e R
/ RAN ¥ / Transport ¥ / Core ¥

¥ Network / ¥ Network / ¥ Network /
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Framework for Transport Network Slices (%)

draft-nsdt-teas-ns-framework

o KSTMER (R « 4E Applicability of ACTN to Transport Slices
e 7—XTIFx—TlETZ{Framework . TS o UTDEIERICHERND

(Transport slice)h’, EDBHBD(RNI)VMNEEEDH-ELD *  “One possible mapping”

*  TNC may actually subsume some aspects of both the

3. Framework , , MDSC and PNC
3.1. Management systems or other applications
3.2. Expressing connectivity intents Fm +
3.3. Transport Slice Controller (TSC) | Customer | |
3.3.1. Northbound Interface (NBI) Fom e e e e e +
3.4. Mapping ~ | ACTN
3.5. Underlying technology | Terminology
4. Applicability of ACTN to Transport Slices v | and Concepts
5. Considerations 2 +
5.1 Monitoring | A higher level operation system | | F———— +
5.2 Security Considerations | (e.g. e2e network slice orchestrator)| ===> | CNC |
5.3. Privacy Considerations +_________________: ___________________ o +__:__+
5.4 IANA Considerations
| TSC NBI | | CMI
-~ v v
« 3E Frameworkh s P — T +
. .. . | Transport Slice Controller | ===> | MDSC |
« 3.2 Expressing connectivity intents N b e ;
« CustomerlZ&dSliceld,. BRI RELDTHYRERBEIND | TSC SBI | | MPI
LD TIIA, MR THD ! !
« 3.5 Underlying technology FomT T T oo A S A *
| Transport Network Controller (s) | ===> | PNC |
« Physical connections, MPLS, TSN, Flex-E£&%E N5 b T +

o EFfiLbavarbro—SIZEDE, TSaAVRA—=5MrURIL
HETRIA ARG, BREFRICKYTSOEENEHSE
D TIFAE N
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« QoS EHELY—RIEH
« DFVYIETF TEED B {%R, TEAS THAKTRIIZEE SR
* Slicing DIEREBLENDS

e VPN I\ A
- SRTIRMT BVPN+LZENEFTE
« ZhtSlicing DIERELTNS

« DN(Data Network)Ef=IEMECD YT —IRIGLE 1T
e IETFELTHRYMAIZIZ. FTET7—FRKODIVEUHANG?

 URLLC (IBELEZLY, 7=/-EE60E50V2E5E5F 1545 = Recovery £ 1i)
o CH/E, DetNet/RAW DEFEDHER/Z. ..
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* SlicingFa:&E (JV—R1E# or VPNIU /AU X)
- draft-ietf-teas-enhanced-vpn
« draft-ali-spring-network-slicing-building-blocks
 draft-peng-teas-network-slicing
 draft-bestbar-teas-ns-packet
- draft-boutros-bess-elan-services-over-sr 7&&

- DN(Data Network)E7=[&ZMEC(Mobile Edge Computing)R:&
e draft-mcd-rtgwg-extension-tn-aware-mobility
« draft-li-rtgwg-cfn-dyncast-architecture
- draft-dunbar-idr-5g-edge-compute-app-meta-data % &

« THRTRLEZI-DIERR—UICHREZTHRS



Realizing Network Slices in IP/MPLS Networks
draft-bestbar-teas-ns-packet-o0 z

[ slice-definition {

\ data-plane-selector..
T e e ~ | control-plane- .
® IP/MPLS*“J I\ Ij OJ: \\*‘y I\ ,' path-selection { ‘: : gg?afglage??:sgﬁigg;cﬁs :
— =] ' licy .. . | tomized-slice-topol s
T—HORSA REERETHIRE e | i ool

rsvp-te LSP .. |

o Diffservac~—RELT-IRE
o PEIL—3—IZHE LT, CEMNLREIE
L7zIP/ Ny S, RS A A DR = |
?%ﬁtTMPLSE/\\)Lt\ %%EE_;-/{ . nSID:102 — nSID:103
SHIL—F—D) I DMPLSFA S e i |
Wt 5ELTEmE T e L2 —xsx
> H'QOS&Z%’r:/.\/ﬁ — Automatic Slice Resource Allocations & WO)Q:S
> EOEZ\%EE—OX7,{XW—G® per Slice QoS isolation
> EHOPJL—432—IX. Slice label | Slicelabeldoot | a2 [f}- y |
BEDQueueTER., TN T TE . Fl B
FEDDSCPDE(LLLIEMPLS SRR L
Label EXP bit)[Zf>7=Queue® |

sy Default Qo
KT L B 25254 AN QoS

Per Slice statistics

https://datatracker.ietf.org/meeting/109/materials/slides-109-teas-
realizing-network-slices-in-ipmpls-networks-01
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A Simplified Scalable ELAN Service Model with Segment Routing
Underlay (draft-boutros-bess-elan-services-over-sr-01)

« BESS WG T, SR(SID)X—X[ZVPNiE
% 4TS5EVPN-liketz) 21— 3>

_ . SR-Optimized ELAN Service discovery
« Service SID/AE TELANY —E R F Rig{t

I 1 - ELAN Service SID advertised by BGP f i t
* Multicast SID TELAN service Data-Plane discoverys e Y BEPIG servce auto
- Such that a single route contains a bit f all servi
MAC learnz e # S1Ds a5 wel s the Broadcast Node SID (for BUM traffic

associated with the advertising node. f;(f;

* 1& S BroadcaSt NOde SI D1 AnycaSt SI D% - Upon receiving BGP update, a node can discover the e O
ice(s) hosted on the advertisi de and h
fEoTLUTZERR o Toodng e o3 b vt |

° B roadcaSt NOde S I D - P2MP flooding trees can be built for a given service or a e
. . group of services (aggregate inclusive)
* ELAN service A/A Redundancy; ELAN service
ARP su ppreSSion' - Ibngredss re[;lication per service can be performed using &&== Ingress replication == Broadcast Node SID
! roadcast SID.
« Anycast SID
. . . _ ource SID for DP mac learnin
« ELAN service Mass withdrawal; ELAN service soureespiorer *
ECMP Multi-pathing

« EEDODPWA—RNDVPLSEZHRET HHD LR o
43— . 205 HTDVPLSYHPBB-EVPNA S a4, obiros bose olom Semone myer o Otppion e
EELTLVENEWSHERbHY . TDE.MLT
EamOELITLNS
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Extension of Transport Aware Mobility in Data
Network (draft-mcd-rtgwg-extension-tn-aware-mobility)

Fo—m—————- + +----+{5G UDP Src Port Range}
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Architecture of Dynamic-Anycast in Compute First
Networking (CFEN-Dyncast) (draft-li-rtgwg-cfn-dyncast-architecture)

Problem -

e Problem statement & Usecase k=5 coer
Jh&Ety TR TR e T,

- draft-geng-rtgwg-cfn-dyncast-ps-usecase T e G \ [E=

N J‘
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<

- Edge computing RIRIC[IF, FReB | seve  Fonid e
75D )—A(Service Dynamics)fe | mmsemman ) = e
HHFER T H1-8 . Dynamic-

Anycast Z3E %L f-. Compute First ———
N etWO rki n g % *E 7% computingand network load.
» Anycast IZ&% Service ID(SID)Z CFN g @
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. Side MeetingtBifESh, Ehmy e =
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https://datatracker.ietf.org/meeting/109/materials/slides-109-rtgwg-sessa-12-cfn-dyncast-02

Data plane:

——————> Data flow to the selected MEC
Site 2
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MECIZBEEELT=I-D (&)

MEC (3GPP TR 23.748) #ERZE#L-FZT7—E(RMNDLV=FZITT...)
e 3GPP TR 23.748 https://www.3gpp.org/DynaReport/23748.htm
e ETSI MEC https://www.etsi.org/images/files/ETSIWhitePapers/etsi wp28 mec in 5G FINAL.pdf

« RTG
 draft-geng-rtgwg-cfn-dyncast-ps-usecase
« draft-li-rtgwg-cfn-dyncast-architecture

IDR

 draft-dunbar-idr-5g-edge-compute-app-meta-data
https://datatracker.ietf.org/meeting/109/materials/slides-109-idr-sessa-06-ietf109-draft-dunbar-idr-5g-edge-compute-app-meta-data-02

- LSR
 draft-dunbar-Isr-5g-edge-compute-ospf-ext
 draft-chen-isis-ttz
+ draft-acee-Isr-ospf-transport-instance
+ draft-wang-Isr-passive-interface-attribute

DMM; éman; IPPM; APN
 draft-kohno-dmm-srvémob-arch
 draft-dunbar-6man-5g-edge-compute-sticky-service
 draft-dunbar-ippm-5g-edge-compute-ip-layer-metrics
 draft-liu-apn-edge-usecase
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