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5G 世代創新平台與智慧服務  

5G 應用與產業創新會議 

錢小山  

首席技術顧問 

思科大中華區數據中心事業部 

 

5G的用例與技術平台, 台灣在地的優勢, 5G創新智慧服務與新型態商業模式   
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From - Recommendation ITU-R M.2083 

Enhanced Broadband (including fixed access) 
• Leverages mmwave “to the prem/device” for increased access 

BW 

• Not concerned with connection density or latency. 

• May not need high mobility (e.g. for fixed access) 

•  Data plane has to scale and deploy separately from 

control plane and state management (CUPS) 

 

IoT 
• Focused on low power wide area NB-IoT with high connection 

density and energy efficiency 

•  Slicing, flexible deployment, NFV 

 

Ultra-Reliable Low Latency 
• For mission critical use cases (self driving vehicles, ... Public 

safety, ...) 

• Desired 1ms access time only refers to radio interface and 

would be most useful in near field mission critical apps 

•  Push data plane to the edge, remove state from user 

plane 

 

 

 

5G Key Use Case 

http://www.itu.int/rec/R-REC-M.2083
http://www.itu.int/rec/R-REC-M.2083
http://www.itu.int/rec/R-REC-M.2083
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Technology Details for 5G Use Case 
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Cisco Innovations in 5G 

Edge Distribution 

Unified access: fiber, licensed, 
unlicensed 

Open RAN ecosystem 

MEC and VPP for better QoS, 
low latency experience 

Virtual Scaling 

Cisco cloud-native for scale 
and container location 

Vector Packet Processing for 
optimization 

Security 

Hardened infra end-end across 
physical and virtual 

Industry leading Talos  
Threat team (250+) for 
expertise, R&D, remediation 

Converged Core 

Cloud-native converged 5G 
core supporting licensed, 
unlicensed  
and IoT 

Service Automation 

Cisco Crosswork full lifecycle 
operation automation 

Multi vendor, multi-domain 

SON, SONFlex 

Network Slicing 

Application driven slicing  
w/ segment routing  
and IPv6 

Per application connectivity 
and path optimization 
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5G Opportunities - Enabling Digital Transformation 

Consumer Video 

Smart Cities 

Connected Car 

Mobile Gaming 

AR/VR Collaboration 
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Cisco 

Enablement 

Platform 

Edge 

Computing 

Low 

Latency 

Connection 

Density 

Massive 

Capacity 

Network 

Slicing 

High 

Reliability 

High 

Data Rate 

Assemble 
Solution 
Blocks 

Create and 
Validate 

Launch New 
Service 

Select 
Business 

Opportunity 



C97-739634-00 © 2017  Cisco and/or its affiliates. All rights reserved.  

NG RAN

NRs

LTE-AP

Wi-Fi
Slice 

Selection

NG C-Plane 
Function

NG-X

NG Policy 
Control

Charging/
Billing

NG-Gx

NG-CH

NG Subscriber 
Data Management

12
A
B
C

3
D
E
F

4
G
H
I

5
J
K
L

6
M
N
O

7

P
Q
R
S

8
T
U
V

9

W
X
Y
Z

*0#

Signal 
Str ength

Residential
Access

NG U-Plane 
Function(s)Hot Spot

Things

NG-6a/p

NG-Gi

Service 

Capability 

Exposure

IP Services

VAS VAS

  Virtualization CPU

  E2E Orchestration

Other

HetNet RAN 
& cRAN

Network Slice 
Selection 
Function

NG Lawful 
Intercept

NB-IoT SDN
Logical Network 
Slicing Functions

E2E Network slicing 

Open virtualized 
RAN 

Network as fabric (Programming multi-location NFVI with transport) 

Cisco Technology Taiwan Strength 

(1) 台灣在地的優勢 
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Business Plane Orchestration Workflow with MEC 
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Same Core Components  
(kill 3 birds w/1 stone) 

IoT 

Mobile Core/5G 

NFV/M 
• Uniform mgt. of  

IoT services across  

Cloud/network/edge 

• e2e automation (orch.) 

• e2e security 

• e2e service assurance 

• Multi-tenancy  

• Analytics 

 

Cloud 
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range radio 
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 =  Microservice M Cloud Service Model 

Emergency 
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Cabinets 

City control Room 

Event-based 
Video 

VNFs 
Smart Power 

Traffic monitoring 
and control 

Sensors and actuators 
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• https://www.telecomtv.com/content/tracker/verizon-completes-successful-test-of-ciscos-hybrid-information-centric-networking-in-its-network-
30321/ 

NEW YORK – In an industry first, Verizon and Cisco are collaborating on accelerating adoption of Hybrid Information-Centric Networking (ICN), an 
emerging and innovative approach to content-aware service offerings. By focusing network communication around “named data” rather than location 
identifiers such as IP addresses, Verizon and Cisco believe they can dramatically simplify next-generation network architecture; enhance user-to-content 
communication; and improve mobility, storage and security in the network. 

In collaboration with Cisco, Verizon successfully demonstrated Cisco’s open-source ICN software and validated its benefits over standard TCP/IP 
solutions for optimized mobile video delivery in a lab at the Verizon Innovation Center in Waltham MA.  

“The Hybrid-ICN solution delivers all the benefits of ICN communication with minimal existing IP infrastructure upgrades required,” said Srini 
Kalapala, vice president, Technology Architecture and Strategy at Verizon. “By demonstrating the benefits of a virtualized Hybrid-ICN network at 
scale, we showcased how the technology can simplify the way users access content in a mobile environment and lead to a better user experience. We’re 
pleased with the results of our collaboration with Cisco and with the promise of the technology.” 

“Cisco’s Hybrid-ICN solution provides secure content-intelligent transport for network service providers,” said Dave Ward, senior vice president, 
CTO of Engineering and Chief Architect at Cisco. “Through our co-development with Verizon, we found that H-ICN empowers the network edge with 
low latency caching and computing capabilities for the support of new revenue-generating applications such as enterprise multi-radio access, augmented 
and virtual reality, and IoT for 5G.” 
 

•  
 

(2) Verizon completes successful test of Cisco's Hybrid 
Information-Centric Networking 

https://www.telecomtv.com/content/tracker/verizon-completes-successful-test-of-ciscos-hybrid-information-centric-networking-in-its-network-30321/
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Hybrid Access Technology – MPTCP 
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Converged Network as a Services – ICN Routing  

ICN routers comprise three 
components (rather than one) 

 
i. FIB: Forwarding Information Table 

– can have multiple forwording 
entries per prefix 

ii. PIT: Pending Interest Table – 
return route state for outstanding 
requests 

iii.Content Store: Integral content 
cache in networking layer 

Interest Packet 

Data Packet 

ICN Introduces per-packet state into the networking fabric 
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Seamless Consumer Mobility 

ICN routers 

Server 

Wifi  

AP1 
Wifi  

AP3 Wifi  

AP2 

ICN backhaul 

 
• The mobile device sends 

request packets to AP1 

• When it moves it sends not 

satisfied requests to the AP2 

without waiting any time 

• In-flow data from server are 

retrieved by in-path cache 

• Load-balancing between 

original server and 

intermediate caches is 

dynamically decided by 

network routers 

Packet Requests 

Data Packets 

Location Independent Routing means No Connection to Migrate 

No Tunneling, No  Anchor, No Explicit Signaling, Access-Agnostic 



C97-739634-00 © 2017  Cisco and/or its affiliates. All rights reserved.  

Asynchronous Multicast 

ICN routers 

Server 

Wifi  

AP1 
Wifi  

AP3 Wifi  

AP2 

ICN backhaul 

Packet Requests 

Data Packets 

Consumer 2 

Consumer 1 
Server and Link Load Minimized Without  

Explicit Reconfiguration Signaling or Cache Redirects   
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Native Multihoming 

ICN routers 

Server 

Access 1 

Wifi  

AP3 
Access 2 

ICN backhaul 

Packet Requests 

Data Packets 

Consumer No Coordination Required between Access Technologies 

Simplified Use of Any Available Access Resources 
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Anchorless Producer Mobility 

ICN routers 

Wifi  

AP1 
Wifi  

AP3 Wifi  

AP2 

ICN backhaul 

 
• Mobile producer sends 

Interest Updates (IU) to 

himself, hence routed 

towards previous location 

• IU trigger local FIB updates 

• Requests coming from the 

edge do not need to go 

through the backhaul but 

follow IU updated paths 

• For latency sensitive apps 

faster producer tracking via 

local discovery 

IU Signaling 

Packet requests 

Producer 
/p/camera/realtime 

Consumer 

 /p/camera/realtime 

Consumer 

 /p/camera/realtime 

Efficient routing updates, Low-Latency 

 Infrastructureless Operation for High Resiliency 
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DevNet membership 

450,000+ 

Getting Started and API 
Reference Guides 

300+ Network Partners 
and Growing  

250+ Compatible 
Network Solutions 

Educate Integrate Enable 

Technology Tracks 

Learning Paths 

DevNet Zone 

Roadshows and 
Pop-up Events 

Certification Program 
Coming in 2017  

Sample Applications 1500+ Solutions DevNet Express  

40+ DevNet Learning Labs  

Structured Training 
eLearning Instructor-Led 

Community and  
Pay-for Developer Support 

40+ 
Developer 
Sandboxes 4400+ Companies 

9800+ Developers Cisco® Professional Services  
2500+ Partners Strong 

開放開發平台 
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Thank You  


