
Communication Scenarios

Message transmission over classical quantum channels 

with a jammer with side information: Correlation as resource, 

common randomness generation
Holger Boche · Minglai Cai · Ning Cai

Technical University of Munich

Department of Electrical and Computer Engineering

Institute of Theoretical Information Technology

When the Jammer Knows Input Codeword

Robustness

For every t θ let � be a quantum channel A →S(H)

The set � is an arbitrarily varying classical-quantum channel

when t varies in an arbitrary manner

We interpret it as a channel with a jammer

Resources
Randomness: full coordination between Alice and Bob;

Correlation: weakest form of coordination;

Correlation Assisted Code

Main Results

Previous Results

Proof of Main Result

For classical quantum arbitrarily varying channels when the

jammer has side information:

At first, showing that there exists a hyperplane separating the quantum

outputs into two parts

When this condition is satisfied, constructing a classical binary point to

point channel with positive capacity (quantum version of the Kiefer

Wolfowitz positivity condition )

Creating common randomness with a pre-code

LTI

Main Result

Correlation Assisted Capacity

For an AVCQC W={ (x,s): x X, s S} let
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Conventional model: jammer does not know the channel input

In this scenario jammer knows input codeword

The random assisted capacity of W is

Outline of Proof

If the jammer knew the random key k, The best strategy for the jammer would be to 

choose the most dangerous state to attack the k-th deterministic coding, which we do not 

want.

To this end every used codeword must be used by “many” outcomes

Resources

Common randomness is a helpful resource.

Problem: It is a very strong resource.

Correlation is a much „cheaper“ resource.
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Applications

Common randomness generating using correlation as resource

Turing computability
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correlated code

random code


