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- draft-homma-coms-slice-gateway

- draft-homma-slice-provision-models
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* Study on User Plane Protocol Study in 5G (EL T~ . UPPS) M &
v N9 (5GCDD-plane IF) DU-plane 7O +I)LD RELZEITSStudy ltemHI3GPP CTATH E
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« UPPSD#R#E
v/ 2018.1IC) TV (LS) kSN . SR ESHFLTOLILNMREEENS
- SRv6
- ID-Locator Separation: LISP, ILA
- hICN

v’ 2018.7IZDMMMABLSY TS EL T T AR EN D
- Optimized Mobile User Plane:
FERIBETOFLOEYE, RUEBAFEZOBENELHONI-ED
- User Plane Protocol and Architectural Analysis on 5G Mobile U-plane:

EETED U-planeZ’ AL D454 B TU3GPP 5GS U-planeEH#E0TLI=H£D
(= BRDFRRIZKY. REEFHDZSIOIRE, GTPESR6D —EFHTHIZ, )

v’ 2018.12TStudy¥& T D FEF=oT=hH ...
(ES3XO6Rel. 16BF R Tl GTPEEZTHEZ DIZIEE > TELVERR)
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* SRv6 Mobile User plane

https://tools.ietf.org/html/draft-ietf-dmm-srv6-mobile-uplane

* User Plane Protocol and Architectural Analysis on 3GPP 5G System
https://tools.ietf.org/html/draft-ietf-dmm-5g-uplane-analysis

* Control-/Data Plane for N6 Traffic Steering
https://tools.ietf.org/html/draft-fattore-dmm-n6-cpdp-trafficsteering
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SRv6 Mobile User Plane
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* VO3VOATHDTYTT—MIDWLWTHE,

* Hackathon CGTPESRvED sk ()i
ATERE, §EMERLI-0—

RICEAT 2MEDY.

* 5GMU-plane protocol&EL T, GTP-UIZHKDHYSRveZFAAWLVA AR ZFIRE,
SEIEIAFT—TYvTT—FDH,
HREBEZEITOTHY., TDH|EHY, Fd.io/VPPR—
NESVR P4(JC7J'—7/‘J—X’G’\F‘ﬁéh’cmétd):t

# SRHDORFCIEL[AEIE GRZLEA LS EIDIETFTIEERICIEELT ..) AUVA DEEIR T PEAE

Summary of Updates from v03 to v04
* Lightweight updates

+ Pseudo-code correction.

* Some clarification text for predefined SRvé functions, Traditional mode, IPvé user-traffic and
Args.Mob.Session.

Feedback from Hackathon

* Two target functions has been implemented for VPP and P4 Switch.

+ Mew mapping rule of GTP-U<->SRvé has been studied
* It is possible to support both ‘Args.Mob.Session’ and ‘Drop-in’ scenario.

* The codes are now open-sourced:

. ; ot Magtind Pule Fop TH-T=2t
* Simplified the text regarding Network Slicing. VPP and P4 Addvess Magfief End M GTHE
| TgeFmaion [ Desmiptim |
End AR z
* Naming complaint TS :
* Args.Maob.Session : No any ideas received after IETF103. End MUGTFAE
* T.M.Tmap : "T.M.GTP4.D" was proposed instead. ——
-:Shé-rG[P"U]
v
* Another major feedback from review comments — L
* Whether to support ‘Drop-in® scenario. (i.e; IPv4 SA and UDP src port transparency for GTP-U) hEw e TP gt 38 B St e v
Wt :::nlrc': A1 tcho Reply i KM Echs Requert and vios
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User Plane Protocol and Architectural Analysis on

3GPP

5G System
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« ELREHABIEILT:

v' IPv6 MultihominglZB89 %3GPP. IETFCHD EZDELZHHR

v’ C-plane (PFCP. Information Element) D €& . I E%1B00
v" Network InstancelZ& DA TA RIEFEICET SR EEZEDEM
>UPF&Transport Slice I DIERTICH T HEHRD A B ZEEH GEHll (X&)

« KERYMADIT—ILIZEAT HERHY, 3GPPOERICEHLE TEFH LTI LIS,

—
s BIEISERBWGRFaAVME, REBIZTEHHNABIZDOLNTHRE,

Major Updates
Object Update Details
[Section2] Added terms |« Added terminclogies and definition about PFCP, PDR, and FAR.

of CP protocol

[Sectiond.1.1]
Complemented UPF

« Complemented UPF functionalities defined in T523.501 such as

packet inspection, lawful intercept, traffic usage reporting, ete.

[Sectiond.1.2]
Complemented UP traffic

« Complemented IP/Ethernet filter set defined in section 7.5.2.2

of T529.244.

[ARCH-Req-3] Clarified
definition of IPv6 Multi-
heming in 3GPP

« Clarified the definition of IPvE multi-homing in 3GPP.
- Brunch for mult prefixes is called IPvE multi-homing
- Brunch of single prefix with LULCL is not called multi-homing

[ARCH-Req-8] Added
End Marker support

« Described the role and usage of End Marker as an ARCH-Req

Q

Major Updates

Object

(Cont.)

Update Details

[Arch-Req-7] Update
specification of network
slicing

+ Reflected specifications related to network slicing described in

the current T523.501.

-> Network Instance as |E may be used for gluing UPF and slice

[Eval-Aspect-7] Clarified
challenges on network
slicing

+ Derived three ways to glue UPF and slices:
- Optionl: Integrate UPF and PE
- Option2: Integrate UPF and CE
- Option3: Put UPF behind CE

+  Analyzed their features and challenges

Slicing with Network Instance in PFCP

* T523.501 added specification about gluing UPF and transport slices
with Network Instance

In case that MPLS is used as transport-slice, three options are

considerable as means of gluing UPF and slices as below:

[Section6] Changed the
conclusion

+ Modified text to indicate that this document would be help for
wiork in IETF, not anly 3GPP

» Integrate UPF and PE e Integrate UPF and CE + Put UPF Bahind of CE

SMF SMF SMF

1 T I

[ |

]
1 UPF | UPFR/CE FE
& j W -
. IE - Slicakl =
Fg%m—: iﬁ“ﬁ - i
- ot Slicafz
——
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* 23501-g00&Y . RS A RIETE IZNetwork InstanceZFALND ELNSEREMENES N T =,
> TEID&ENetwork Instance. R UF D ®D Information ElementlZ& > CTUPFDIFEIETE T=5,

* FOUVAR—MUDERICSOVWTERENTELY . VILFAVTEDIEXRIZDENHENEY &
LS RZEHEH,

Network Instance and Network Slicing Slicing with Network Instance in PFCP (cont.)
* A new definition about usage of Network Instance to glue UPF and * Optionl make it hard to expect multi-vendor development case.
transport slices * Option2 and 3 would need more concrete specification to indicate

transport slice for separated PE

«5.6.12 Use of Network Instance«

The SMF may provide a Network Instance to the UPF in FAR and/or PDR via N4 Sessica Establishment or
Medification procedures, + il —————————— Wiy

NOTE 1: a Network Instance can be defined ¢.g. 10 separate [P domains, ¢.g. when a UPF is connected 1o 5G-ANs + Intagrate UPF and PER * Integrate UPF and CER « Put UPF behind of CER
in different IP domains, overlapping UE IP 2dd igned by maltiple Data Networks, transpoet
Inhibit multi- SMF How does PE SMF : I:::: S;‘:s I;:-: .
vendor detect UP traffic? e ramic
I
PE I

network isolation in the same PLMN, cte. + SMF

The SMF may determine the Network Instance for N3, N9 and N6 mterfaces, based on the ¢.g. UE location, rcgulm:dg

PLMN ID of UE, S-NSSAI of the PDU Session, DNN, ctc. + | !
N = , v . d upﬁfch PE '-'I,bF
NOTE 2: As an cxample, the UPF can use the Network Instance included in the FAR, together with other & - ¥ T I £F 1 CHeaR
information such as Outer header creation (IP address part) and Destination interface in the FAR, to . — } -l Slicail = Fu E | I | I
det the interface in UPF (c.g. VPN or L 2 technology) for forwarding of the traffic. + F w
crmine the interface in (e.g or Layer nology) for forwarding of the traffic T;K : rj = o s I?I o=
S — —
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Control-/Data Plane for N6 Traffic Steering oo

5G COREEDNEIDNGIZH LN TSteerign/R)—ERAZEMRT SV a—2a aiRE
(https://tools.ietf.org/html/draft-fattore-dmm-n6-cpdp-trafficsteering) .

APLOD &5 EL i (entral. edge) EDNFEI D Steering. RUDNTRORY) O —@RAEYR—+3 5,
MECA & FAEHIZ B, 3GPPAOETSI MECE D LiaisonZ#&Etth 2
BEDTORIILICIFERLTEST . N6DIEREYRIRIZIA—HALTLNVS,

MEC — 5GC deployment — inter-site operation (1/3)

MEL FF Mar

MEC PF Mer

Application

MEC B

T Ctrl

TH Ctrl

MEC site 1 |

MEC site 2

UFF

#® Relevant policy enforcement points

Next

O Revise document structure to focus on the identified scope and

objectives

T Converge on a suitable notation

Operational aspects
Semantics / models

T Target clean update by June 2019

O WG interested in adopting this work?

O Liaise this work with 3GPP / ETSI MEC ?

Copyright©2019 NTT corp. All Rights Reserved. 8
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« INFETODSliceBEHEDEIEICDUNT
v BE2[E], RS5AXIZEHT HBoFEE
- NetSlices in IETF99: X4 XM Management. Orchestration Cifria & et
- COMS in IETF101: Underlay agnostic%iInformation Model 274 —AALB LA

S WIFNEE, EEEEE (BEFERMT-WGEDES) DAABEINELER, Z0HR. —E DAV
INDMRTEAESR DB EIETH . IR, IRTEIXTEAS/ACTNORTGTERINDIREN TN TV IKRR,

¢« — A AFAATIEER2EC—EDBIEME DRMEMSNBET, 3GPPEEITTIETHEL ALY

> BRAEEM (A—Y-EE)TAEE. IP-Transport/SDN. NFV, BEl{betc) DIFHEE NN E
(ETFCHRFT DO RS HYZES? ?)

> BoFCORBMEBER . ARSI ADRAI—TOHERER. REMEEZEETLINSTINERE

Network Slice Provision Models: https://tools.ietf.org/html/draft-homma-slice-provision-models-00

« BAELZIEEMMI/WG
v spring: Transport Slice D EH FiZLEL TSRAVEE SN TS
v’ teas/actn:MPLS, SR VPN & IH
> VPN+HLZZTIRE, 3GPP SA5&EM!) Y 2 (https://datatracker.ietf.org/liaison/1582/) %
v detnet: BERIENVDELGRASAZAANDBEANILI—Ry—RELTEITFONTLVS

v sfc: NFVEDEHREEREL T(SRVEENSHDWWT NERLS M TERS)
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Network Slice Provision Models g
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s WEI)Y—RFIRIETHED
EHT=,

« ATARRMEB AT, LTFICDOULVTEE,

RIRICEITH. FYRARNGRATA ADEE, RIHEOEFEEICOVTE

vV AZARELTIRMESN SV —XFERI : Network, Server, Function® =& (25758
vV A5 ADREE B SaaS-like. PaaS-like. laaS-likelZ9$8L . FNFNTIK/S) Y —RABE L EEIE

manage
[NS Tenant] -------------------commmm— %
*Service Layer
------ -
hrﬂa#h | <==== Commectivity ====> .’ [&PL] °’ Saas-like
------ * [BW:100Mbps, Delay<loms] ( I 1
______ { [arL] -*
Araa#B | c<==== Commectivity ==== *-|{ )

------ * [BW:100Mbps, Delay<loms]
Virtual Priwvate
Cloud

*NS5 Layer

! /
/ [AP]----0 ! Paas-like
! for-- f--- ] / Cmmm
[ [AP]---0-----0--[FW] --[VM] /
/! !
NST
*Infra Layer
[aP] ----0 f [sw]
P i~ Ev] Iaas-like
[ap] ---o-----o--[~ﬂ - S»] K mmmm
R J---[5V]

[AP] ----

Zaas-like Model: 1In this model, an NS provider designs NS templates
in advance, and a tenant selects and uses cne which fulfills most
its requirement among the templates. The specificaticns of MEs
are abstracted to KPIs as networks and servers and shown to
tenants. In short, detalled parameters of infrastructure network
are hidden from tenants.

Paas-like Model: 1In this model, a tenant makes 1ts reguest,
including connected area, path routes, the KPIs, and included
service functions, and a N5 provider designs an NS template and
instantiate an NS based on the regquest dynamically. The

configurable values would vary dependlng on the policy of each NS
provider.

Iaas-1like Model: 1In this model, a tenant designs 1ts own NS tenplate
and instantiates NSs by indicating concrete resources t
infrastructure operators. In other words, infrastructure
operators provide just thelr rescurces, and NSs are coordinmated by
the tenant.

©) NTT
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Network Slice Provision Models (Cont.) <
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* OPSA WGERTG WGIZT., A& DB E CGRLAMOER. B2B2XETIILDMZELZE) R, RED
*E‘EEIZOL\—C%EJ o

« RELGREGITHL BIZFHMECNODOWGIZTHD TLKFE,
v {iSDOEDBEHEMIZDODVWTHOEENNHE, MEFCRIBRDERBNGESINTRYSEITRE,
v' OSPA-WG Chairm 5 0rchestrationEl R DIREFIZ DT HD THLIL. OPSA-WGTHSD B
D TRGERZLEDAAV N,

Purposes on this [-D Next Steps

* Defining: * Need more review and opinions, especially from vertical customers
* Resource types structuring network slices (not only network but also cloud)
* Stakeholders and their roles in NSaaS (Network Slice as a Service)

-» Be fundamental reference for individual I-Ds related to slicing * Mapping provision models and controllable resources

* Clarifying capabilities required by tenants * (YANG) Information/Data models
* How do we provide resources to tenants: exposure, functionality

@ NTT Copyright©2019 NTT corp. All Rights Reserved. 11



A Framework for Enhanced Virtual Private Networks
(VPN+) -

—
s Y—EREHEH=-ITEXIREATRELRVPNDIRE,
* FlexE/TSN. SR/MPLS, ACTN. YANGEHZHAEHETIYFEFHEDEFLWPNEEIRT S,

« AIEIE &% . ACTN Applicability for enhanced VPNEATCN applicability for Slicing® — 2D k5 7k (RTG
WGDLDNEHLEHT3ID?)ET—I L. WGRFa AU ME,

s BARBID—DIZRSAANEIFLNTINS,
« LSR WGTEE{LLRS Tk (https://datatracker.ietf.org/doc/draft-peng-lsr-network-slicing /) A3z
EINTHY., SEBREICOWNVTHRETE,

Architecture of Enhanced VPN Recap of this Draft

Service

Ser“"r T“l‘““t t Interface/models * Describe a framework of enhanced VPN service
Control & Management * To support the requirements of emerging services in 5G
[ I (dynamic, flexible, scalable)
NN R ’ * Summarize candidate technologies in different layers
T = * Enhanced data-plane
qz::-’ff -: ._'.: :' ; i‘i -'-: :_ __'_:‘C' -p- e W s * Mechanisms to provide different levels of service SLA guarantee
> (overlay & underlay integration) * Control plane

* Centralized and distributed
* Management plane
Enhanced data plane

, ) * Dynamic creation, modification and deletion of VPN services with required SLA
(resource reservation, scheduling)

* OAM, Resiliency, etc.

Copyright©2019 NTT corp. All Rights Reserved. 12
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