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Agenda

§ General MU memoryless
§ Relay
§ Reflective Intelligent Surfaces
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Much in this S10 and also Sections 2.10 and 2.11 is not yet fully developed.
 

There is abundant opportunity for multiple good dissertations arising from these suggestions.

Those interested (anywhere), feel free to contact me, cioffi@Stanford.edu  .

mailto:cioffi@Stanford.edu
mailto:cioffi@Stanford.edu
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General: May need all 𝟐𝑼"𝟏 subuser atoms

§ Max is 127 atoms/user, so 869 total, but here there are user groups that reduce this. 

§ Likely atomization is 3 " 2! − 1 = 45 total atoms (3 macro transmitters and 4 macro receivers).
• “Multiuser Nesting” 
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a) radio node edge
(base station or

Access point)

~
b) two subnetworks

Down (BC) and up (MAC)
IC network between them

MAC

BC

c) three nested IC: (BC, MAC)
Like those in b), nested into

3x3 IC network

Intelligent
controller

network
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Multiuser Nesting
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Macro User

Section 5.6.2.3 later
Also has 

suboptimal for this.

Sec 2.10 projection
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Single-Stage (IC’s) Relay Channel
§ Conceptually uses what we know already and introduces sub-users at 𝑘"  relay points

§ Multi-stage tedious, but same principles apply recursively
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PS 5.5 (2.32) – simple
relay channel

Sec 2.11.1
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Reflective Intelligent Surfaces (RIS)

§ The RIS matrix 𝑄#  satisfies 𝑄# $
% ≤ 𝐺#  , the RIS gain – it may also satisfy

• 𝑄3 is unitary matrix  (preserves energy)
• 𝑄3 is diagonal, and usually also unitary, to be phase/gain-only adjustment on each antenna port (in-to-out)
• 𝑄3 has individual elements restricted
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𝒙
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§ For a given	𝑅𝒙𝒙 , maximize over	𝑄#  

§ For a given	𝑄# , maximize the same over 𝑅𝒙𝒙

Posed Project/Research
“maxRIS” or “minRIS”

Sec 2.11.4

§ Cioffi postulates that 𝑄#
'() = 𝑉'*)∗ . 𝑉,-∗  where

• if 𝒏63 is white (noise whitening not allowed at RIS).
• Gains are all 1 inside RIS (what 𝑄3 implies / passive)
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