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Conceived within 5G-PPP Phase 1 Convergence Strand

The project proposal targeted: PPP
O Holistic 5G Network Architecture design - Ragionetwork . : comvergence |

a Convergent Core Network reeiipoiaes

Q Control Plane Design Strand

1

7

Strand
3:

* Network
Management

e Network

Virtualisation

and Software
Networks

Slide 3 — CONFIG



CONFIG Consortium

2
s ¥

CONFIG

Not been selected by EU, key partners agreed to run the project unfunded

The Consortium Initially Included:
O Network Operators (Deutsche Telekom, Orange, Telenor)

a Vendors (Huawei, NEC, Thales)
0 SMEs (Bcom, Ubitech)

0 Research Institutions (Eurescom, Iminds, 12Cat)
Q Academic Institutions (IT Aveiro, Uni Kaiserslautern)

The original Consortium has been extended:

Q Fraunhofer Fokus (Germany)
Q Interdigital (UK)

O King’s College London (UK)
a Aalto University (Finland)
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To build 5G on top of the High Level Requirements widely recognised a the time
the project proposal was being written, CONFIG identified 4 key objectives:

0 Develop a 5G modular functional framework
(Architecture Flexibility / Vertical Integration)
0 Conceive an access-agnostic 5G Core Network
(Heterogeneous Access Integration)
A Develop a Context Information framework
(Providing Smart/Tailored Connectivity)
O Lead standardisation future paths, impacting on 3GPP, IETF, ONF
(Impact on Real Systems)
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Project Plan — Work Packages, Tasks and Timeline
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The Project Includes two WPs
OWP1: Use Case, Requirements and Architecture High Level Design
O WRP2: Detailed Design, Solutions Evaluation and Prototyping
Project Timeline has been synched with 3GPP SA1/SA2 work plans
Month
WP Task Task Leader 1 2 3 6 9 10 11 12 13 14 15 16 17 18
1 [1.1: Use cases and System Requirements Eurescom
1 [1.2:5G Control Plane System Archietcture Huawei
1 |[1.3: North Bound Interfaces Orange
1 |1.4: Context Awareness Framework Telenor
1 [1.5: Market and Business Impact Bcom
2 |2.1: Requirements for Intelligent Connectivity Thales
2 |2.2: Intelligent Connectivity Setup&Mainteinancg NEC
2 |2.3: Intelligent Connectivity Solutions Huawei
2 |2.4: Evaluation of Intelligent Connectivity Huawei
2 |2.5: Prototyping of Intelligent Connectivity DT
2 [2.6: Showcase DT
L | 1ssep 15-Dec 16-Mar 16-Jun 16-Sep [16-Dec|
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Next Generation Core Network Design Drivers (T1.1)

Heterogeneity of Deployed Access/Devices: Heterogeneous Access Integration

Device/Traffic Heterogeneity

M2M Module = N

@ Wearable Device = 6 X L™

o
9 Smartphone = 37X |:*
Tablet = 94 X L‘-
- TNE
@ Laptop = M9 X |}

* Monthly basic mobile phone data traffic.
Source: Cisco VNI Mobile, 2015

Offloading to non Cellular Systems

60 ® Cellular Traffic from Mobile Devices
= Offload Traffic from Mobile Devices
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Offload pertains to traffic from dual mode devices (excluding laptops) over Wi-Fi/small cell networks.
Source: Cisco VNI Mobile, 2015

Multi RAT Capable Devices

. = \\i-Fi Only
100 == Cellular
82%
699
Cellular vs. *
Wi-Fi Only ¥
Tablets Ratio L
31%
18%

0,

2014 2015 2016 2017 2018 2019
Source: Cisco VNI Mobile, 2015
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Source: Cisco VNI Mobile, 2015
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Next Generation Core Network Design Drivers (T1.1) ggﬁ

Use Cases Diversity: Architecture Flexibility/Network Slicing
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To adhere to drivers, CONFIG formulated the following design principles

Q Architecture Modularisation: 5G tailored end to end network architectures, including C-plane
and D-plane, shall be defined upon a set of basic Building Blocks (BBs), including Access
network and Core Network functions

a Access Independent Core: 5G Core Network related basic BBs shall be defined minimising the
dependency towards the supported Access Networks.

A Support of independent logical networks: 5G networks shall enable the concept of Network
Slicing.

Network slice: an independent logical network, defined by the interconnection of a set of BBs, independently
instantiated and operated over the physical infrastructure, to support the communication service of a particular
use case
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CONFIG Core Network Architecture Model (T1.2)

5G Service Requirements

Communication Services

5G Service Requirements

Application specific
network functions

5G Logical D-Plane

5G Logical
C-Plane

Control plane
function and
protocol toolbox
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GG Logical C-Plane \
ég 5G Logical Network Functions (Core/Access)
5G Logical Network Access Functions

gﬂ Application Specific Network Functions

(1) 56 NF Interface

@ 5G NF — Controller Interface

@CONF\G Service Interface

@C- Plane/D-Plane to Orchestrator Interface

@ Orchestrator to infrastructures interface

\(@Contro\ler to infrastructure interface )

5G Logical D-Plane
5G Logical Network Function
. (e.g. Logical access points)
. 5G Logical Network Function
(e.g. Logical forwarding nodes, virtual switch)
5G Logical Network Function
(e.g. Logical D-Plane endpoints, virtual PDN-GW)

5G Network Physical Infrastructure
@ Access node (wireless, wireline, satellite)
== Forwarding element

Compute/storage resource

--- SDN/Wireless SDN-like APIs

5G Logical Network Function
(e.g. cache, media GW, transcoders)
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Zooming-in the Control Plane

Key Questions:
Application specific T1es .
Communication Services é?é%% {%E erwork functions * Which accesses do we want to integrate?

. =
Ipl
E;% %ﬁ ?3:;:]0,? aann; * Which Logical Network functions do we need?

protocol toolbox

' : ¥

5G Service Requirements

(SG Logical
C-Plane

1
- = : T 0 .
: I'I-Tfl : * Which 5G NF interface do we need to define?
% ..::..\,‘:: ...... :,...g.-' y
\—(é :, T ST
., S~ d 5G NF Interface
Access Eonlroller Network Infrastructure Controller WestBound

5G NF Interface
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CONFIG Core Network Architecture Model (T1.2)

Overall Model, BBs, SFs, i/f
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Basic Building Blocks and Sub-Functions

Access Function AF & 7*'?@;‘*‘,;‘*’"* R,

A T ox

Connectivity Management CM

Security and AAA management SAM

Mobility Management MM
Flow Management FM 5 SR >
) ‘w e M{E}ﬁ,w‘i ‘(;5’ :" b
Context Awareness Engine CAE A “-;,?

(Recently Added)
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Interface Model S-Plane

WBI

SCF-UE 13: access network — C-plane, for network
attachment and mobility, and access node
configuration

12-S 12-C: end device — C-Plane, for network
-~ 1" attachment and mobility, and for device
configuration

12-S: application — C-Plane, for session
establishment (appl. on S-Plane, i.e. in
application servers or on End device )

\

12-S
12-C

SN

Other interfaces (not in the scope):

I1: access specific

SCF-UE: end device — S-Plane, for service
C-Plane establishment

End device / UE Access

=
= w
(v v JER IRV

SCF: Service Control Function (ITU NGN)
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Interface Model
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CONFIG Core Network Architecture Model (T1.2)

Inter BB - Interfaces

session needs
.device paging
command

--------------- > Device
Out of
scope!
-NAS related
CP messages
-device location
info (NAS
piggyback)
-device/session HO
notification info -inter -slice/-
-Opt.intra-AT HO AT HO info
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-device originated HO
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AT HO request
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-access
network
related
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-Configuration/optimizati
n Req.

-access related signalling

-access network
configurations

-access control list and

subscription profile

-Request for CDRs
-security key/info

generation (incl. inter-
slice HO)

data

on Req.

-Available RAT specifics
. Abstract RAN procedures
-Request AAA access support

-create/delete/m

subscriber -context, slice,

authenticati -Fwd. mobility

-D-plane state info

-Req. for
encryption

odify/update
Session

device state info

events for MM

-abstract access related

signaling messages and
parameters info on demand

-Optional Req. for abstract
access related signaling

messages and parameters

-subscription (AAA,

roaming, policies)

.confidentiality (CK)and

integrity (IK) protection
keys

-computation functions

incl. encryption

-protection keys and

encryption functions for
assigned resources and
location via flow tables
and traffic filtering rules
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Heterogeneous Access Integration — Approaches to Solutions (1)

O BB terminating multiple CN — AN interfaces
a SF bridging CN- ANs requirements

UE @re Network \
UE- CN i/f
Access Network A
NEG NE- NF i/f
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Vi VE-CNI N ANA-CN iff
)(
el \
Access Network B \\
.. NF - NF i/f ANB - CN i/f
In this picture: UE—ANB /r NF5 |’ A
NFI = BBI K /
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CONFIG Core Network Architecture Model (T1.2)

Heterogeneous Access Integration — Approaches to Solutions (I1)
O BB at ANs supporting a single AN — CN interface

In this picture:
NFi = BBi
AFj = SFj
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Heterogeneous Access Integration — Approaches to Solutions (111)
Q “Loose” ANs integration via convergent UE — CN Non Access Stratum
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From CONFIG to 3GPP

Objective 4: CONFIG tangibly impacted on both 3GPP SA1 and SA2 N Ddieiah Rl

From CONFIG to 3GPP
via multi-partners

SA1 Rel 14: Smarter TR 22.891 v1.0.0 approved Sept 2015 agreement
O TR 22.891 Use Case 5.1 Ultra reliable Communication

= Includes CONFIG use case 2.3 WAMCS (Wide Area Monitoring and Control Systems)
O TR 22.891 Use Case 5.27: Multi Access network integration

= map to CONFIG use case 3.1 Access Agnostic Convergent Core Network

SA2 Rel 14 SA2 SID - Study on Architecture for Next Generation System
Q Justification

Network functions will run as software components on operators' telco-cloud systems rather than using dedicated hardware components. The architecture should therefore be as cloud-
friendly as possible, to improve distribution of processing by separation of control from data forwarding.

For the agile introduction of new technology, one driver is to allow independent evolution of radio and the core network.

Another driver is to facilitate architecture convergence between the 3GPP access and other access technologies (e.g. WLAN, Fixed Broadband Access).

O Objectives

The new architecture shall support at least the new RAT(s), the evolved LTE, non 3GPP access types and minimize access dependencies.
Proposals can be based on an evolution of the current architecture or on a “clean slate” approach.
The study shall consider scenarios of migration to the new architecture.

a Currently Discussing Solutions for Key issues
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