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Enabling the 5G Communications Eco-System
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Wireline Internet Infrastructure

Core Network Data Center
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Trends and Challenges — Bandwidth, Power, Cost, Size

Spectral efficiency of copper not exhausted: Move to more complex modulation schemes.
Challenges: Signal integrity and latency.
Leverage from data center networking.

Spectral efficiency can be improved.
Challenges: Forward Error Correction. Direct detection limited by signal integrity.
Leverage from telecom long haul transport.

Spectral efficiency out-optimized.
Challenges: Further bandwidth increase w/o fiber deployments.

Network slicing demands multiple network architectures.
Challenges: High bandwidth at tough environmental conditions. Latency requirements.
Leverage from data center, telecom and wireless.
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Conclusions

A pool of technology building blocks exist that can solve the challenges in all infrastructure segments.
Industry needs to leverage available technology. No fundamental roadblock exists.

Today’s engineers need to be multi-discipline.
Need to understanding wireline & wireless, electrical & optical, Physical layer & protocol.
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Requirements on Server Performance

Cyber Security Financial Acceleration Genomics
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Server Architecture Evolution
DISAGGREGATION AND ACCELERATION
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90+

of compute happens off CPU

Improve memory utilization by

30


https://www.microsoft.com/en-us/research/uploads/prod/2018/04/oi2018_final.pdf
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End-to-End Automated Test Solutions L=
for High-Speed 1/O
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We enable next generations high-speed 1/0 by working with market makers, standard bodies, open communities

KEYSIGHT OCP: Open Compute Project
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Wireline Internet Infrastructure

Core Network Data Center
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100G in the Cloud Network —
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400G in the Cloud Network
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Silicon Switch Evolution = o
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https://www.laserfocusworld.com/articles/print/volume-54/issue-10/features/photonics-for-datacenters-integrated-optics-permeate-datacenter-networks.html
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Data Center Networking Choices S
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100G vs. 200G/400G
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Characterizing Error Mechanisms i
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End-to-End Automated Test Solutions for

Direct Detection
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Keysight partners with key players in the optical component and transceiver industry and OIF, IEEE, OCP, ODCC
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Wireline Internet Infrastructure

Core Network Data Center
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Different Challenges for Long-Haul and Metro/DCI
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Coherent DSP Silicon for 400G, 600G and 800G ——___

Speed-classes

Availability
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Different Challenges for Long-Haul and Metro/DCI
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Subsea Cable Deployment
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Different Challenges for Long-Haul and Metro/DCI
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Capacity Crunch in Long-Distance/Metro
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Different Challenges for Long-Haul and Metro/DCI
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Coherent Optical Standards Activities

* 100G OTN over
up to 450 km
using DP-DQPSK
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* Project 400ZR

* 400G Ethernet over
up to 80 km using
DP-16QAM

* Project 802.3ct

* 100G & 400G
Ethernet over up

to 80 km

* 100G full duplex
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access networks
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Integrated Photonics Requires On-Wafer Test

Electrical and Optical
. RF Measurement Wafer Probing and Alignment _ _
Ry e Keysight partnering
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* Columbia University: Wafer-scale high-density edge coupling for high throughput testing of silicon photonics



Wireline Internet Infrastructure
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Fiberization of Planet Earth

564 million Fiber-km in 2018

760 round trips i %



Applications and Latency Requirements ==z
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Data Center and Optical Network Innovation

Test can be seen as a cost.

Test can be seen as competitive advantage.

Keysight can accelerate your innovation throughout the whole communication infrastructure.

Test enables and accelerates innovation. Keysight is here to make test your competitive advantage.
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