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Project Overview ( )

* Vision: Mobile Transport Networks shall transform from today’s rigid
interconnection solutions into an SDN/NFV-based 5G Mobile Transport
and Computing Platform supporting diverse vertical industries.

- Technical Approach: bring “Network Slicing” into mobile transport networks
by provisioning and managing slices tailored to the needs of verticals.

- Enable Vertical Industries to meet their service requirements within
customized network (i.e. mobile transport infrastructure) slices;
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« Aggregate and Federate transport networking and computing fabric, from the
edge up to the core and cloud, to create and manage slices throughout a
federated virtualized infrastructure.
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Project Vision

Key architectural concept

Network Slicingballgns network
functionality to business needs in
order to support adaptation between
the needs of Verticals and 5G-T
Service Provider

Share the 5G mobile transport and
computing infrastructure efficiently
among verticals and M(V)NOs to
enhance the 5G-T provider network
efficiency

Aligned with existing architectures in
SDOS Slﬁ)lgortln network slicing
(e.g: 3G N, ETSI)
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Main Building Blocks

* Vertical Slicer

* Logical entry point for verticals and MVNOs to support the creation of their
transport slices in a short time-scale. It dynamically creates and maps the
vertical services onto network slices according to their requirements, and
manages their lifecycle.

- Service Orchestrator
» Orchestration and federation of service or resources from multiple domains

5GT-S0O  Orchestration entails managing end-to-end services or resources that may
be split into multiple segments belonging to different administrative
domains based on requirements and availability.

» Federation entails managing administrative relations at the interface
between 5GT-SOs of different domains and handling abstraction of
services and resources.

- Mobile Transport and Computing Platform

* Underlying unified transport stratum for integrated fronthaul (FH) and backhaul
(BH) networks, responsible for providing virtual resources and instantiation
over the underlying physical transport infrastructure.
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5G-T Main Building Blocks

Defining and Managing

Vertical Services: :

(1) Defining vertical services Verticals, MVNOs
(VSB->VSD)

(2) VSD/NSD translator: maps Vertical Services (VSB)
vertical's reqUIremMENts 10 |
network slice requirements

(3) Arbitrator: mapping vertical VSB->VSD->NSD

services to network slices, . . :
i turn to NFV Network Vertical Service -> Network Slice

Services Network Slice -> NFV Network Service

NFV Network Service

NFV Network Service | | 7 -
Orchestration/Federation: (NSD and flavors)

«  Service Orchestration i
(NFVO-NSO) 5GT-SO NFV Network Service Instance
«  Resource Orchestration (NFV-NSI)
(NFVO-RO) I :
Request resource allocation and

instantiation

* Allocation of resources over SGT-MTP
the infrastructure

* Providing abstractions
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Defining and Managing

Vertical Services:

(1) Defining vertical services
(VSB->VSD)

(2) VSD/NSD translator: maps

vertical’s requirements to
network slice requirements

(3) Arbitrator: mapping vertical
services to network slices,
in turn to NFV Network
Services

Vertical/ MVNO

NFV Network Service

Orchestration/Federation:

»  Service Orchestration
(NFVO-NSO)

* Resource Orchestration
(NFVO-RO)

» Allocation of resources over
the infrastructure
* Providing abstractions

3 5G-T baseline architecture design

Vertical/ MVNO

1 Ve-Vs I Ve-Vs
OSS/BSS peidbVst - 0SSBSS  _Mgt-vst |
Network Slice Manager Network Slice Manager
‘ Vs-So ‘ Vs-So
5GT Single-/Multi- Single-/Multi- S5GT Single-/Multi- Single-/Multi-
-S0 domain domain So0-So -S0 domain domain
NFVO-NSO NFVO-RO : NFVO-NSO NFVO-RO
Federation

2

\/ So-Mtp

NFVO-RO SLPOC
(resource advertisement, resource

abstraction, resource orchestration)

X

v

3 v

VN‘FNI ++ VNFs
+

Yo | [
VNFs PNFs [‘ 4

VIM/WIM
7 VIM/WIM
NFVI "NFVI
D 1-1 D 1-2
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3 5G-T baseline architecture design

Defining and Managing

Vertical Services:

(1) Defining vertical services
(VSB->VSD)

(2) VSD/NSD translator: maps
vertical’s requirements to
network slice requirements

Vertical / MVNO
! Ve-Vs

OSS/BSS

Mgt-Vsy o

Network Slice Manager

Interfaces are aligned with ETSI NFV Interface and Information Model Specifications (IFA)

Vertical/ MVNO

4

' Ve-Vs

‘ 0SS/BSS

NSaaS: Or-Or, IFA 013
NFVliaaS: Or-Vi, IFA 005

Mgt-Vs}

v

Network Slice Manager

(3) Arbitrator: mapping vertical e == e 14300 R
. ; ppINg . 5GT Single-/Multi- Single-/Mult Ve-anm_, IFA008 ngle-/Multi- Single-/Multi-
services to network slices, -SO domain domain ‘l So-50 | Y domain domain
in turn to NFV Network NFVO-NSO NFVO-RO deration NFVO-NSO NFVO-RO
Services (Or-Vnfm IFA 007) :
VNFM(s) '\M / VNFM(s) \jél
- Or-Vi, IFA 005
- ve:Vnim, [FAQ0S N/ SoMIp g e 1FAG0s) N,/ So-Mtp
NFV Network Service 5GT NFVO-RO SLPOC ’ 5GT NFVO-RO SLPOC
Orchestration/Federation: -MTP (resource advertisement, resource ‘ -MTP (resource advertisement, resource
. . i abstraction, resource orchegt-otisn? abstraction, resource orchestration)
. ?ﬁ;\\/}%e l\(l)“:r’ci‘?)estratIon 1 (Or-Or IFA 013) ; %
; VNFs PNFs NFYO VNFs PNFs NFQVO i
* Resource Orchestration d VNFM H v | . VNFM H v |
A4 < s v < s
(NFVO-RO) VIMAWIM ; VIM/WIM 4
i VIM/WIM I ! I VIM/‘WIM I
NFVI NFVI NFVI NFVI
* Allocation of resources over TD 1-1 TD 1-2 TD 2-1 TD 2-2
the InfraStrUCture ) Administrative domain 1 Administrative domain 2
* PI‘OVIdIng abstractions across multiple technology domains (TDs) across multiple technology domains (TDs)
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5GT-VS Architecture

Vertical/MVNO
* Tenant mgmt : '
Y
°
SLA mg mt ] 0SS/BSS Mgmtflatform
) v
Vertical front-end AcNZ Tenant management SLA management
A A A
® COO rd . & LC M VSI LC events Query Query > -
VSI LC commands Create/Read/Update/Delete VSD VS Blueprints CataIOg%
i VSD catalog T auery
VSI/NSI Coordinator & LC Manager Get NSD(s) from VSD é
® Tra nSIator | VS| Group coordinator | | VSI LC manager | R . VSDi/NSD TranSIator@
equest map
= between VS| an Q
¢ Al’bltl‘atO I | Now? | NOSME | REITE Arbitrator | - 0
A
Aggregated monitpring Pewh Query Q >
events S
] ] o VSI/NSI/NSSI record é /
Monit
* Monitoring onitoring B
- - S
Vertical Slicer )
¢ R eSt- ba Sed N B I Monitoring evants & info NFV_NSILC|notifications  |NFV_NSILC commands
¢ N FV I FAO 1 3 S B I Service Orchestrator VNFD/NSD catalog ?
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' 5GT-SO Architecture

 Single / Multi-domain 5GT-VS
Orchestration Vs-SoMON T
« NFVO-NSO Vs-So-Lcm [ VSSO-CAT
« NFVO-RO 5GT-SO NBI Exposure Layer
SLA ; . . ] So-So(-CAT)
" Single/Multi-domain NFV-NS/VNF |4
* NFV-NS/VNF mgmt IVIan‘?ger ) NFVO-NSO Catalogue( ]
NFV- NF
« Catalogue mgmt " M) f —= $0-S0(-LCM)
» 0-50\-
« NFV-NS/VNF instance DB . Composite NSO - -
i So-So(-MON)
* VNFM Service »  Constituent NSO L) VNFM 1
. SO o
* Resource DB & Advertisement || ioring le—s Mog:gmg [ Single/Multi-doman So-50(-RM)
. | >
- Service Monitoring >ervice Consumer . NFVO-RO S0-S0(-RMM)
RO-OE 4—1
« SLA mgmt So-Mtp SO-SO Resource | ,| SO-SO Resource |_ -
» Interfaces based on ETSI NFV Sl Federation Advertisement S0-So(-RAM)
Specifications RO-EE
 |IFAO13 NBI So-Mtp(-RM) { So-Mtp(-RAM)
v F

- IFA005 SBI
- IFA013/005/006/008 E/WBI [2GT-MTP(s)
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' 5GT-SO Software Architecture

We propose a module
design advancing SoA

W5

orchestration approaches SERvIE
1) Embedding several novel ORCHESTRATOR
orchestration algorithms for M [ mer ]
dynamic selection of "] CORE MANO
placement —_—— ~ wsp S0E___ ]
. . ATALOGLE CATALOGUE NS AVINE —
2) Support of integration of \\ D ARAMETER AT oLE NSAVHF
YIFD CATALOGUE
heterogeneous 9Ioud and —— Y caraonUe MANAGEMENT MANAGER )
WAN technologies NS INSTANCES | | Y S
0 — T SERWICE
3) Support Of various MANO — INSTANCES V\ ROOE / ORCHESTRATION INT:'?Q:\IN;ES
platforms (e.g. OSM, Cloudify) ] N5 INSTANCE DM WRAPPER ENGINE | ]
4) Support of WAN Transport to SRR T
— WM
deal with diff tt f ‘_,-r-r""" PARAMETER AL ACCOUNTS
Sl B LI 1o o _ GPERATIONS MANAGEMENT
WAN resources allowing multi- S RES“SDQCES
site, multi-VIM network service T /‘/ |:5‘él:| /
RESOURCES
deployments
5) Support for Federation /
(service / resource federation) Y —
6) Support of MEC services MTF
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' S5GT-MTP Architecture

“ » Building blocks
IFA005 » Abstraction engine

Abstraction engine DB
_ NBI * Resource
E2E Abs (;{n;:m Service E2E Domain )
logic Res 3 AP DB J [ ABSDB | | ResDB selection

AP * Event logic
o DispatChef * Monitoring

AP %4 AP * API
5GT-MTP ResOrch SBI vonitering - IFA0O5 NBI
v ||:A005‘Ik v * IFAOO5 SBI

WIM plug-in

WIM plug-in WIM plug-in

* Domain plug-ins

Domain abs Domain abs Domain abs
Transport

' MEC controller D ntroller
controller Radio controller C controlle
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3 5G-T Monitoring Architecture

produce monitoring data

i about network slices and
vertical services
ervice
5GT-VS produce monitoring data

pLOd“Cﬁ n”lnonitlorirr:g _datla about the managed VNFs
about the local physica and NEV-NSs

and virtual resources

Monitoring N Monitoring
Service Service
// RN
/ N
/
/ '5GT-SO
yd
/ .
/ AN
/ \
/
Monitoring Monitoring Monitoring Monitoring
Service Service Service Service

5GT-MTP 5GT-MTP 5GT-MTP 5GT-MTP
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Summary

* The 5G-T initial system design is described in D1.2, the functional
architecture design of the 5GT-VS, 5GT-SO and 5SGT-MTP are reported in
D2.1, D3.1 and D4.1 ( )

* The initial software implementation (R1) of the 5G-T platform is published
as open source on github in November 2018 (

)

* Vertical Slicer Platform:
« Service Orchestrator Platform:
« Mobile Transport and Computing Platform:

 Monitoring Platform:

 The final software implementation (R2) of the 5G-T platform is to be
delivered in End of May 2019
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