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This talk is about delivering VoDŎƻƴǘŜƴǘΧΦ
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üVideo on-demand (VoD):  70% of traffic 

Communicating VoDis very expensive

üFor wireless network providers
üCostly bandwidth and infrastructure

üContent providers (Netflix, Amazon, etc.) pay large fees per content  
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Pros for Caches in PHY
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üMost VoDcontent is cacheable 

üNetworks are already full of caches (your cell phone)

ü Caches are currently used the wrong way (push closer to users)

üUse caches to alter structure(not volume) of the PHY problem

Consider Caches as a New Resource for PHY
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Possible new 6G PHY Resource
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Historically a new resource (e.g. MIMO) brings: 

üBig algorithmic gains 

ü Interesting algorithmic challenges

üNew resource must work well with existing solutions
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New resource applies in several downlink scenarios

In-flight communications

Virtual Reality

Satellite communicationsWired or wireless communications
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Cloud computing
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Key breakthrough: USE CACHES TO CANCEL INTERFERENCE

Library: ὔfiles
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Result: Maddah-Ali, Niesen(Bell Labs - 2013)
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ÅTransmit : A23 B13 C12ἅ ἅ (a common message for all)
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Coded Caching: Intuition - Clique
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Coded Caching: Intuition - Cliques
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Coded Caching: Intuition ςProblematically Many Cliques
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.ŀŘ ƴŜǿǎΥ ¢ƘŜǊŜ ŜȄƛǎǘ ȫŦǳƴŘŀƳŜƴǘŀƭΩ ōƻǘǘƭŜƴŜŎƪǎ

ÅIn Theory: Speedup = ὑ‎ ρ

Å In theory, theory and practice are the same.
Lƴ ǇǊŀŎǘƛŎŜ ǘƘŜȅ ŀǊŜ ƴƻǘΦέ Albert Einstein
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.ŀŘ ƴŜǿǎΥ ¢ƘŜǊŜ ŜȄƛǎǘ ȫŦǳƴŘŀƳŜƴǘŀƭΩ ōƻǘǘƭŜƴŜŎƪǎ
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Resolve fundamental limitations.

ÅCoded Caching requires infinite SNR
Å Gain goes to zerofor smaller SNR

Å Reason: Worst-user multicasting    

ÅRequires ASTRONOMICAL file sizes
Å Gain very small for reasonable file sizes

ÅWorks for one transmit antenna
Å Discard multi-antenna systems? Absurd. 
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Elevating to multi-antennas: Resolving file-size problem

ÅGains vanish if files are not astronomically large!

LŦ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ŀǎǘǊƻƴƻƳƛŎŀƭ ŦƛƭŜ 
sizes, the gains almost VANISH
Effective (MAX)          ╚♬ ᴼ

Simple Solution: two birds with one 
stone

-ÁÓÓÉÖÅ#!#().'ÇÁÉÎÓ

Because we need 
astronomically many cliques
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Resolving file-size problem (Lampiris-Elia JSAC )

ὒtransmit antennas

Able to multiplicatively boost 
multiplexing gains

Subpacketization 

Ὓ Ὓ
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