Caches as a new PHY Resource in 6G?
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This talk is about deliveringpDO2 Y U Sy U X &

U Videoon-demand YoD: 70% of traffic

Communicating/oDis very expensive

U For wirelessetwork providers
U Costly bandwidth anthfrastructure

U Contentproviders (Netflix, Amazon, etc.) pay large fees per content




Pros for Caches in PHY

U MostVoDcontentis cacheable
U Networks are already full of caches (your cell phone)

U Caches areurrently used the wrongvay (push closer to users)

Consider Caches as a New Resource for PHY

U Usecachego alter structure (not volume) ofthe PHY problem




Possible new 6G PHY Resource

Historically a new resource (e.g. MIMO) brings:
U Bigalgorithmic gains

U Interesting algorithmic challenges

U New resource must work well with existing solutions




New resource applies in several downlink scenaria

Wired or wireless communications Satellite communications
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Key breakthrough: USE CACHES TO CANCEL INTERFEREN(

Library:0 files
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Result:MaddahAli, Niesen(Bell Labs 2013) 10



Example: 0 U
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Example: 0 U

Library:0 files
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A Transmit : Az [B BRI (acommon message fail)
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Coded Caching: IntuitionClique

a'_<
—
N

O 2




Coded Caching: IntuitionCliques
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A In Theory: Speedup&[ p

Intheory, theory and practice are the same.
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Resolve fundamental limitations.

A Coded Caching requir@sinite SNR

A Gain goes t& €' Ofor smaller SNR
A Reason: Worstisermulticasting

A Requires ASTRONOMICAL file size

A Gainvery small for reasonable file sizes

A Works for one transmit antenna

A Discard multantenna systems? Absurd.
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Elevating to multantennas: Resolving fH&aze problem

A Gains vanish if files are not astronomically larg

q>
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sizes, the gains almost VANISH
Effective (MAX) Lg o©

Simple Solution: two birds with ol
stone
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Resolving filesize problemcampiristlia JsAc)

U transmit antennas

Able to multiplicatively boost
multiplexing gains

Subpacketization
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