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Emerging Business Opportunities

o Traditional voice/SMS business will eventually die

o Footprint of data becomes significant but can operators monetize mobile data via the bit-pipe model?

e The monolithic “one-fit-all” 4G architecture cannot
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Network Slicing Concept

o Network slicing — A new value creation opportunity

o Allows multiple logical, self-contained networks on a common physical infrastructure

supporting diverse business demands

o Offers service customization - provides C amm, >
the most suitable resources and network ¢®-®
topology to different types of services R L O, L A iy
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o A slice reflects a service

o Beyond VPN - access and connectivity e <m st e M>

o Facilitates a continuous evolving process




Network Slicing Priciples
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e Network Slicing is End-to-End [o\.ffr‘;?c',r

—+—_t slice Orchestrator

o Across different administrative domains 7 e
. . . Virtual 4 ‘ - ! o & ! | g 5
and technologies (incl. Fixed - FMCQ) oI : L r"
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o Hierarchical recursive business nature i ==
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o Automation and programmability Kol =
Physical network composed by
= A signaling based solution — Customer / 3" party query SLA independent systems, each

managing its own domain

» Time flexibility — when it starts for how long it lasts
o Isolation: Control/Data plane — Shared resources
o Customization/Softwarization: VNFs, policy, protocols, services, etc.
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enhanced Mobile Broadband (eMBB)

e AR/VR - City Tourism

o Ultra-low latency e2e delay < 10ms - Bandwidth > several GB depending

o flexible creation of a localized eMBB slice considering user mobility

o real-time interactive service

e Broadband in Dence areas:

o Broadband access with up to 10GBps bandwidth enabling
multimedia services

o Edge-cloud /C-RAN/drones to enhance capacity

e Service continuity at high speeds
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Operators to Service Prowders (mIoT)

gt platform, it's an ecosyste

» Operators will step-up to new roles enable [ . * 27 reaivs

10T services and offer business solutions

o Security APP-solutions for home (AT&T Digital Life) =l q g
Remote Locks\' E;

o Metering - Electricity/Water/Heating = L = Blr ¢ i) O safeguard

your home |

(reduce cost — accurate and timely billing)

o Logistics enabling tacking and

assisting object delivery systems

o Prevent item lose — customer notification

e eHealth via wearables — health monitoring

0 Health care application - on-demand measurements




Critical Communications

e Mission critical communications — Regulation

o Service assurance - On-demand/flexible resource provision

o Edge-cloud/Fast processing and data analytics

e Tactile Internet

o Service assurance — 1ms latency
o Edge-cloud/Fast Forwarding/Programmable data -plane

o V2Xslice - edge-cloud assisted oBLE o o o T miciom
o Autonomous driving  — ;,:' %ﬁ%) \
= low latency Tms and consistent high bi-directional throughput - Fin ‘;ﬁk ;,'j‘w
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* Macro-level coordination - Multi-operator enhancements e éjl% 7 ) e A
* Road infrastructure analytics (42-»*" / \ﬂ‘u
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Network Slicing OS

Deployment options:

1. Logical PNF per Inf provider/MNO Network Slice Request: formed to describe the desired service
2. Third party local PNF (SLA, group of users, location, timing, duration, service type etc. )
Slice Templates \ J_|7 Once a request arrives:
_ A _ 1. Admission control — Resource negotiation
Collection of type Slice Info Slice Broker 2. Service Mapping — Assigns Slice Template
of network slices

3. Create Virtual Network Graph

SDN deployment options:
Policy Provision 1. (i) OSS/BSS or (ii) tenant VNF
2. (i) VIM or (ii) NFVI

Resource Graph

_ QoE Provision //
Resource Life-Cycle Resource 7]
Management Resource Controller
Control
1. (De-)compose and allocate network resources 1. Creates Flexible Service Chaining
2. Instantiates network functions and VNFs 2. Operates Service, e.g. assure QoE, interacts

3. Interact with MEC / service with resource life-cycle management
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Mapping Transport Network in RAN

Transport Network
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Edge-Caching

External
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UE traffic served
by small cells



Edge-Cloud Slice Provision

o Provide function softwarization - added value services at the edge

o C-RAN/distributed core — flexible RAN/Core Network de-composition and allocation

o 1ms and high BW can be met by edge-cloud:

D
MEC Servers
WAG Wireless Access Gateway

= Predictable performance /content — close distance BB Basebandunit (((fg))
= RAN analytics and context-awareness 3 eNp D t
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o Relax end-to-end service requirements e Wi . L
] = fm f\ ' () t Internet
o Intermediate edge-cloud ek =

= Store / Collect user-context information
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= React to changing conditions, e.g. codec - (gé;))

o Key technology - Edge-cloud Orchestration  gredictable/Controlled Latency & o Non-Predictable

Latency
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Virtual Operator Models

e Two solution models:

o Management System: policy-based

legacy approach in centralized manner

o Virtual Access Node: MANO-based

»« Physical equipment — introduce hypervisor to

Centralised
Management

B 2 System

isolate resources
= Date centre — introduce VM to host VNFs

and hypervisor to manage resource allocation

" Virtual Ports

(W] Physical Ports

VAN in Physical Equipment & Data Centers
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Virtualization in Router

Routing Logic A h
RPU
Isolated Routing Table per Routing Logic B Routing Logi
Tenant based on ID CPU — Routinglogicper
Tenant
/ e Routing Logic N
Tenant A / -
Tenant B Shared (limited resource
Virtualized Queuing / Storage
Tenant N CPU Reserved/isolated resources per slice
................................ e
.................. : //
Key Technologies: > NP/PP

1: Control plane virtualization
2: Data plane separation / w Control Plane - Orchestratlon]

Mapping Physical to
Virtual Ports
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Conclusions

e On network slicing provision

o Resource virtualization: Combine physical equipment and cloud resources

o Inter-slicing: Isolation, policy and control of slice resources

o Intra-slicing: Perform programmability — allowing flexibility — tenant control

o Orchestration: Reflects a service closed-loop orchestration and service management means

e On business value of network slicing

o Service isolation considering both data and control plane — Security/privacy and performance

o Allow resource customization to accommodate SLA requirements

* Forwarding of traffic — considering service requirements
+ Traffic steering considering physical condition of links - for wireless links, e.g. microwave

* Combining cloud and network capacity resources
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