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WHERE'S THE MONEY COMING FROM? - Revenue Growth in 5G Mobile

Pervasive Coverage Seamlessly Converged Trusted Reliability

Application Optimized

CONSUMER AUTOMOTIVEIoT

Ubiquitous-Coverage       Low-Latency       Security

• CONSUMER:
• Value Added Services are now OTT…… BUT AR Gaming on Edge Cloud could add new revenue
• Content is key for consumer segment, but is mainly OTT… unless operator owns content

• CURRENT ENTERPRISE: 
• SIM & Roaming Packages for Mobile, VPN/SD_WAN connectivity.
• OTT MVNO – under threat from Cloud Providers

• FUTURE ENTERPRISE:
• Private Network Coverage: Industry 4.0, IIoT, Healthcare etc
• Ubiquitous Coverage: IoT, Augmented/Fully Autonomous Vehicles & Smart Cities
• Low Latency Services: Across 4G & 5G, <25ms
• Battery Efficiency:  key to IoT business case, Often need >10 years
• Security: Already seeing attacks from compromised devices – currently no defence from such attacks
• Drives Edge Cloud: Mobile needs the edge cloud to deliver new services and grow revenue

ENTERPRISE

eMBB

Low Latency
&

Massive IoT

REDUCE COST
(Open RAN but needs Edge Cloud)

EDGE CLOUD INVESTMENT
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NETWORK CHANGES FROM 4G TO 5G: FIBRE TRANSPORT & PHASE TIMING
Significant Cost for MNO – Spectrum, 5G NR Cards, Fibre, Phase Timing & Nx10G/100G Routing
Moving from 1G to 10G and 2x10G and also Open RAN means Microwave has to be replaced by Fribre

1G Microwave

10G Fibre

SRAN Cabinet (2G, 3G, 4G) SRAN Cabinet (2G, 3G, 4G)
Pre-agg Router

Frequency Timing 16ppB

Macro Cell Pre-aggregation Site

5G Massive MIMO Antennas
6 x Heavier (at 60Kg) than 4G
Tower Strengthening costs

Nx10G Fibre

Nx100G

Phase Timing +/-0.5µSec
(At N3 input to gNode B)

5G NR Card

5G Drives 3.5x Macro Base Station Sites
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5G RAN COSTS & GEO-POLITICS DRIVING NEW OPEN APPROACH
Major Announcements in Open RAN driven by 3x requirements for 5G Cell Sites, Geopolitics and the need to cut 
RAN Cost
Operators see no revenue from eMBB but need to drive 3x Cell Sites for 5G in an era where “High Risk Vendors” may no longer dominate –
the answer is seen as Open RAN… growing number of trials, RFPs and deployments happening globally
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OPEN RAN: EDGE CLOUD – TIMING & LATENCY
• ORAN’s aim is to drive down the RAN costs due to 3.5x 5G Cell Site Roll-out needed and to stimulate vendor 

diversity due to geopolitics and supply chain security issues

• Open RAN CU integrated to the Edge Cloud, Add RIC for Open RAN automation with X.apps

• DU can be at the Edge Cloud, Cell Site or and Intermediate point, dependent on latency and phase timing

• Timing is still +/-1.5µSecs at the antenna BUT F1/F2 interface now requires nanosecond phase timing



© 2018 Juniper Networks Juniper Business Use Only

OPEN RAN: EDGE CLOUD – TIMING & LATENCY
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Local Exchange

7

Hub site Router

5G Base 
Station N3 IPsec

MX10k

Cell Site Gateway 2 x 10G

4 x 100G

N3 IPsec To Core

• To Deliver Low Latency 

Services & ORAN capability 

an Edge Micro DC is needed

• Classic DC architecture … 

but smaller:

• N x 2U 24 Core 

servers/rack, 2U TOR

• Pre-agg Router “DC 

Gateway” (timing etc)

• SDN Service Chaining, 

Supporting 

MEC/CUPS/UPF, CU etc

1 x 42U Rack
(800mm Deep)

40 x 1U Servers
e.g. LENOVO x3550

1
 x

1
0
0
G

10G

Rack 4

……

Pre-Agg site

MOBILE EDGE CLOUD: – Micro Edge Data Centre

……Rack 1

1 x2U QFX5200 TOR

Pre-aggregation
Site

Private
Edge
DC



© 2018 Juniper Networks Juniper Business Use Only

8

Hub Site 1

Cloud/

Internet/
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MEC Server (Access)

MEC Gateway (Core)

United Kingdom 5G TEST BED: JUNIPER UNDERPINS UK 5G Test Bed

COTS Server
Adjacent to Hub Site
Router

S1 SGi

LICharging

EPC Core LTE
SecGW
(vSRX)

SGi
Service LAN

Charging

LI
S11 Tap

Hub Site 2

COTS Server
Adjacent to Hub Site
Router

SAC WESTCOTT 5G Test Bed

• Satellite Applications Catapult (SAC) have built a 5G Test Bed covering terrestrial and satellite 5G at Westcott, Buckinghamshire, 
UK

• Test Bed enables collaborative projects on 5G Use Case development, such UK Government Dept. Digital Culture Media & Sport 
(DCMS) which Juniper and SAC have bid for with other partners.

MP3

Westcott Outdoor Cells

Westcott

Core Network

SDN Controller
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THANK YOU!


