|

VRRTTTILLLLAAN

%y, //,”//////mumm“‘“
'////,”llmmnnﬂ“ W
" '7114110000000""‘\\ W
11111000000000""“\\\‘
rl"IIOIOOOOOOO'...““ )

looooooooo!"""“‘

100000000 Y
:?1300000 0es

1000000008
voyooo,:!f"’b j
[

WN
W




YA\ 219

MEF and 5G - Orchestrating 5G Services

Sibylle Schaller

[’roject Manager
NEC Labs

Rami Yaron

MarReting & Education
Committee Co-Chair, MEF

Strategic Advisor, Infovista




Outline

« Introduction

Transport for 5G

Orchestrating 5G Services
5G Network Slices
MEF Services over 5G Network Slices

Summary

7O



5G: a Societal Disruptor

5 Billion O Billion

people forecast to be accessing the mobile connections by 2025
Internet via mobile by 2025

5G coverage will roll out rapidly to cover 5 9 Billion

40% of the global population by 2025 unique subscribers by 2025

>C will account for 25 Billion 10T devices in 2025
1in 7 connections (14%) by 2025 (11.4B consumer, 13.7B industrial)
Global penetration rate for all mobile Global mobile annual revenue of
connections will reach $I ]T in 2025

1109 worldwide by 2025

Source: 5G America Whitepaper October 2018
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5G: a Technical Disruptor

[PeakR Data Connection
Rate L 20 Density
User _ 10 - 100 NetworR
Experienced Mb Energy
Data Rate pS Efficiency
Spectral <1 - x3 Area Traffic
Efficiency i Capacity
- 350-500 e
Mobility km/h Availability
@ Latency 1-10 ms Battery life

10k - 1m
devices / km?

x1 - x100

0.1-10 Mbps
/ m?

99.999%
(of time)

10 years™

Reliability

[Position
accuracy

Security

99.999%
(of packets)

10m -<1m

Strong subscriber
authentication, user
privacy and network

security

*For low power loT devices
Source: ITU-R, NGMN, 3GPP
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The Big 3 Dimensions of 5G and their Use Cases

High Density

Low cost, low energy

small data volumes
massive numbers

SMART
METER

ENTERPRISE

* % *
e n

SMART
AGRICULTURE

nh

4

< &S
TRAFFIC SAFETY

LOGISTICS

e ? & CONTROL

INDUSTRIAL

= FLEET APPLICATION &
0 MANAGEMENT | __ J ___ :' __ ]
@ CONTROL
REMOTE
TRACKING MANUFAC-
TURING
ngh Enhanced Mobile
Speed Broadband
l;
MOBILE/ SMARTPHONES
@ WIRELESS/ [~ o
FIXED 1L S
VENUES NON-SIM 4K/8K UHD
DEVICES

Low Latency

Ultra reliable very low

latency
@ very high availability
REMOTE
TRAINING |g :i
REMOTE
SURGERY
Y

(X

BROADCASTING

VR/AR
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MEF 5G Focus

A B LB A LB LB A
MEF Services supporting 5G

A LB A A A LB A
MEF Services over 5G

A LB A A A LB A
Network Slicing

A B LB A LB LB A

Connecting 5G islands to
the rest of the world,
reaching 5G endpoints

Leveraging brownfield
infrastructure

Extending orchestration,
Mmanagement

Easing addition of 5G to
existing portfolios
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MEF 22.3 Transport for Mobile NetworRs

(MEF 22.3.1 for 5G)*

Remote
radio site Fronthaul

RRU

Backhaul — macro/small cell to core

Midhaul — small cell to macro

Fronthaul — remote radio to
baseband unit

*Working Draft; resolving comments from CfCB #4.

NetworRkR
Base ﬁ controller
Station /gateway
site BackRhaul Site
Marco RBS SGW,MME
Midhaul Small BackRhaul

cell site

Small RBS




What is 5G Transport?

« Connectivity/Network(s) between 3GPP/5G network functions

(A
- MFH L cu etro network Py
E::;I _— | DU (MBH) ==

Fronthaul capacity
requirement

Radio head :
: (IEU ; : Aggregation Data Center
Site
. . 4G C-RAN
« Different deployment options for RU, DU, CU oeu
— Different functional splits have different KPls = %
Central RAN Split RAN Dual split RAN Remote CU-UP Central CU-UP Cell site RAN
(LLS) (HLS) (HLS+LLS) (HLS) (HLS) (monolithic) KyGein cver
| CPRI interface
TPEE T y =
\l Flu y“ Flu "“ .IE1 Flu :"‘E RRH New RRH
F c .I F7CIE1
/ ! i i3

-

Oelay tolerant

CoMP effect

Delay
requirement
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5G Transport — Dimensioning Examples

5G D-RAN

5G C-RAN

eMBB with V-RAN

C-MTC with V-RAN

Radio gNB

\ (e)CPRI (e)s1
2 (=)
10-25G/sector < u 1-10G

75us < 10ms

Radio

®

(('E')) (e)CPRI
10-25G/sector
< 75us

Radio DU

@

S\ (e)CPRI F1
(<|Eu» A
10-25G/sector < U 1-10G

75us <5ms

Radio DU CU (v)EPC

((IEI)) (e)CPRI

< 30us
(indicative)

Antenna Central Office

@

> Example dimensions are traffic model based
> All latency numbers in the slide are one way
> Throughput is related to carrier bandwidth and MIMO laye

Switching/Aggr




MEF 22 Phase 4 - Transport for 5G

MFH1 U/DU
5G RRU }( (BBU)
MFH?2 MFH3 —

5G RRU ~~

DU Distributed Unit
CU Centralized Unit

cuU
(BBU)

Functional Splits can be in 1 or 2 stages (RRH-DU-CU) * RRH, CU, DU, and Core distributed based on
Services KPls

Three types of Fronthaul Networks
* Multiple configurations can be co-located

Each has its own KPIs
* Transport Network can provide support for all

MEF Ethernet Service Types — Mobile Fronthaul 1,2,3, Mobile Backhaul, Ethernet Backhaul

Multiple Ethernet Service Types can co-exist

A\
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3GIPP NetworR Slicing — E-2-EService View

Device A

Device B

Device C

Device D

Device E

Slice pairing
function 5G America White Paper
" MFH1 N w Network Slicing for 5G Network & Services
‘ »LeBvY) ) between RAN/
fixed access
MFH3 ™
SG RRU},_‘)[ K_m and CN CN Slice #1
NF/l,/_‘_--— —NF2— _NF3
oy CORE
¥ (Co—{ o) )
L __;‘!L/f CN Slice #2
S ] 1 ]
R B I oy
vy
CN Slice #3
N3

v
e R

NF2 NE3
w,
CN Slice #5 )
J\
- ™
__Fc—"ﬂ\
A A

Fronthaul is inside the RAN Slice
between RRH and BBU or between
RRH & DU and DU and CU(BBU)

Backhaul is between RAN and
Mobile Core Network or between
RAN and Wireline Network for
Wireline Services

There is an East-West association
between RAN, Core, and Transport

q /]
A\
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Transport Network Provider

—— - Cu_stomer —
Facing APIs
Business Applications

Transport Network Provider
legato

Mobile Network Operator
P
—  so  __ 7A\:LSO FRAMEWORK
Interfaces
Transport Domain
- 27 Self-service
o Web Portal
&
allegro Orchestration
T presto
Technology

MEF Services Supporting 5G Transport
Mobile Network Operator

//’/ it ) ‘ ; Domain APls
ptel il // ',' l adagio
gl 2 » v
RE MFEH MMH iy MBH EBH 5G RAN UNI Fronthaul Midhaul
<—p HIEGH <> DU — —p [N —> (Cell Site,CU,DU,)
| (BBU) | o BacRkhaul xHaul
R/AI\N 5G Service Provider Transport Service Provider
Mobile Network Network
MEF 22.3 - Transport Services for Mobile Networks:
Identifies the requirements for MEF Ethernet Services and MEF External Interfaces (Els such as UNIs) for use in
Mobile Backhaul networks based on MEF specifications

MEF 22.3.1 - Amendment:
Add or amend text, figures, tables and requirements in MEF 22.3 to allow support for Mobile Fronthaul Services

. (MFHS)
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Why Deliver MEF Services Over 5GP

a More and more traffic is now terminated on mobile devices

Customers would like the same SLA
e at the office, home, or traveling

e LSO facilitates
. rremen e N . orchestration over mobile
0 Fiber availability is limited 2 fived networks

 MEF services run fully or

Copper plants are old and deteriorating partially over 5G
0 e Optimized for low bandwidth  Slicing enables distinct
* T1/E1 replacement networks over a common

infrastructure for various

business cases
G Low CAPEX (FedEx vs. Technician)

N\



Orchestrating 5G Services With LSO Sonata

Example: SD-WAN

Self-service
Web Portal

fErramazon

i webservices

G

VN

Data Center

Customer , Y,‘SO FRAMEWORK

Facing APIs
cantata -
D
—
(Business Applications)
legato

&
Service
allegro Orchestration

presto

Technology
Domain APIs

1 adagio

UNI

« End-to-End Orchestration
- Multi-operator, multi-technology

- Full service lifecycle: NRPP, service OAM/SAT, service assurance

Inte;gf"ier X\ L SO FRAMEWORK

sonata

(Business Applications)

legato

&

) Service
interlude Orchestration

presto

Technology
Domain APls

1 adagio

ENNI

SD-WAN Service Provider

IC

Network

5G Service Provider
Network

Cloud Service Provider Internet Cloud

o “)-\) Fixed Wireless

Seamiorming 7 Access ooD
\ ooo
0 (] p]=)
- 0 Commercial
5G
— 'F\) Mobile Wireless

senoming 0y L Access (())
U .
0

0 Mobile

|
p B2

Acimen A "\) Fixed Wireless

‘ Access A
" ]

0 Residential

A\




5G NetworR Slices




Three Alternative NetworkR Scenarios Modeled

- Comparison of 3 potential network One big network: Separate networks: Network sliing:
. A single multi-service network Individual networks with Multiple logical networks on
scenarios for deployment Of new dedicated resources top of a common shared
physical infrastructure
services: :

7~
One big mobile network Service n slice

— One big network =Y —

E;I‘ —> M-MTC subnet kﬂJ s ‘ 4
— Separate networks =+ g ) i CMTG sice 5P

\ 5 ¢

Service n subnetwork

4
N

v

v

) Y
'S
v v
F

v

B
-~
v

gl
4

— Network slicing

Y M-MTC slice m-]

\ J !
C-MTC subnetwork ¢ : &
E\> 0:8 ch 8 ?4 — Mobile D i

broadband basic

v

A

b
v

4 B

« Although network slicing can extend | Riiccniid | § 15
end-to-end across the radio and - -
transport network domains, this study . [ wrosdvanavasie | [
was restricted to evaluating the impacts [D@S%SJ
of slicing in the core network only. > Shared functional layer > Dedicated functiona layer > Dedicated functiona layer

> Shared physical resources > Dedicated physical resources > Shared physical resources

v

v

ZA\
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NetworR Slicing - Virtual Technology for Different
Characteristic Objectives

5G slice
(smartphones)

5G slice 2
(autonomous
driving)

5G slice 3
(massive |loT)

Other slices

Source: NGMN 5G White Paper

CP/UP

[ CP
$Q% wars o /52;
e i. cp&a?‘ T
Smartphones {é:}’ RAT 2 = -
D2D

-
°
@

Automotive devices

Massive loT Devices

ﬂ Access node Cloud node (edge @ Networking node i’ Part of slice

& central)

7O



Mapping from Applications to 5G slices

a0
00

Application
Flow
Group

8_

Application
Classification
Criterion

Application
Flow

APPFI 1 Criteria APPFI 1 - Pol-X .
o TVC1 Properties
APPFI 2 Criteria APPFI 2 — Pol-X .
. TVC2 Properties
APPFI 3 Criteria APPFI 3 — Pol-X TVC3 P -
APPFI 4 Criteria APPFI 4 — Pol-X roperties
o TVC4 Properties
APPFI 5 Criteria APPFI 5 — Pol-X

Incoming
IP PKCT - N vest
Application Policy Applied to Forv-l;\a/rcding
Classification Application Flows Decision
e ucs?2
UNI d
SD-WAN
Edge

o

CoS Names

Very High (H)

4 CoS Names 3 CoS Names 2 CoS Names 2 CoS Names

Synchronization

Generic Traffic Classes mapping to CoS Names

Defined in this IA
High (H) Conversational, Synchronization, Synchronization, Synchronization,
Conversational, Conversational, Conversational,
Defined in [20] Signaling,
Network Signaling, Network | Signaling, Network | Signaling, Network

Management and
Control

Management and
Control

Management
Control, and

Streaming media

Management,
Control, and

Streaming media

Medium (M)

Defined in [20]

Streaming media

Streaming media

Interactive and

Background

Low (L)

Defined in [20]

Interactive and

Background

Interactive and

Background

Interactive and

Background

( service instance Layer

(" Network Slice instance Layer

SD-WAN CoS Policy

N S R |

Resource Layer

5G America White Paper
Network Slicing for 5G Network & Services

R

]
MFH1 (@Bl MFH2 MFH3 MBH EBH

Slice

Slice Slice

5G Transport Slices

Slice Slice

ZA\
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MEF Services over 5G NetworR
Slices




MEF 3.0 Services Over 5G NetworR Slices

: 5G communication service as
Customer LA\ L SO FRAMEWORK 4_Inter-Carrler_> A\ LSO FRAMEWORK )
Facing APls APls MEF Service component
Self-service cantata 3 ] X
Web Portal _?; sonata _?; ) o
(Business Applications) (BusinessAppIications) SG Networh Sllce prOVIdIng
legato

legato

2 &
Service
allegro Orchestration

infrastructure for MEF Service

) Service
interlude Orchestration )
1 presto T presto o P a-\) Fixe/SWireless
Technology Technology ¥ // ccess  |goo
Domain APIs Domain APIs 0 \ ono
1 adagio 1 adagio 0 g Commercial
_ Wi =
" amazon
= . a{a =
T I ————— D > & = g s
] & %7_3% 4 )-\) Mobile Wireless
5 = s A7 o - Access (())
= ﬁ ) —— o — —
G UNI & ENNI & Le - \ =n
| - "0 n :
o <l Q W w— o e 0 Mobile
@ - s = 5G

Service Provider

5G Service Provider
Network

Network

Acimen _ "\) Fixed Wireless

_ 7, Access m

ol 1C 0 N (el
Data Center s

=C Residential

A\

Cloud Service Provider Internet Cloud



LSO FrameworkR & NetworR Slicing

Customer Domain SP Domain Partner Domain
Business Applications EETIEEE
CAN 2 SONATA Applications
NetworR Slicing SUStOmEr (cug (BUS:BUS) LEGATO
Appllgatlon (BUS:SOF)
e A meansto Coordinator ==

Network 5!'rvice Orchestratior,
Slice Fizacuuniaii OEWSIEEY |NTERLUDE

Orchestration
nctionalj

e structure and organize ALLEGRO

} . Network Slice . ) '
infrastructure and (CUS:50R) Siice orsen et
management to i ! Infrastructure
» provide flexible solutions ‘ v @ anagemen
. . ‘ ADAGIO
for different markRet scenarios (ICM:ECM)
- o . Element Control
. and Management
NetworR Slices UNI ‘
. . . Network
* For Service Provider internal purposes Infrastructure

* For exposure to and use by Customer/Partner .EI‘ | t

Service

-
N
) £

orchestrate, control, managﬁ

Service via NetworR Slices
NetworR Slice as Service

use
Service >

ZA\
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NetworR Slices and Service Orchestration

Network Slice Catalogue : Service.. n
Mobile Wire-line Health Care
Broadband Internet access -
Nomadic Enterprise
Broadband Communication
Industry Massive
Automation Sensors/Actuator i

Network Service Composition MBB Basic

Logical
Networks

Network Slice Resources:

Service Provider Service Provider IT

Access/Mobility Core Cloud

Physical Resources

Management & Control

(Access, Connectivity, Computing, Storage, ..)

Access Applications

Cloud Infrastructure

Transport

MEF



Summary




Main Components of 5G and MEF areas of worR

LLTEevolution | ‘ NB-loT | ‘ NR |
Access
Resource

Network Cloud
Applications Enabled

Massive MIMO
RAN Transport
Interaction
Virtual
Data Center PaaS
Scalabilit Distributed Cloud
Y Deployment Native
N\
Analytics Security

|
N



Summary

5G brings new use cases and business opportunities

Multiple transport options could support 5G interfaces

LSO can facilitate orchestration of mobile and fixed networks

Application driven network calls for network slicing

MEF Services could run fully/partially over 5G

7O
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