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Contributions / Topics

• Network Model 

• DP Solution

• Feasible Region

• Feasibility Optimal Dynamic Algorithm

• Low-complexity Heuristic Algorithm
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Wireless Single-Hop Network

Arrivals Deadlines
p1

p2

1 2

N = 2 clients

Network 
Model

1 2 2

5



Wireless Single-Hop Network
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QoS Requirements and Goal

• 𝜂 ∈ Π

• 𝐷𝑖
𝜂

𝑘 = 1 or 0

Throughput “i”:

QoS Requirements: 

Goal is to find 𝜂  EWST (Expected Weighted Sum Throughput)
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QoS Requirements and Goal

• 𝜂 ∈ Π

• 𝐷𝑖
𝜂

𝑘 = 1 or 0

Optimization Problem:

𝐸𝑊𝑆𝑇(  𝛼) = max
𝜂∈Π
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Dynamic Program

For 𝑡 and for  𝑠𝑡:

Result:

and 

𝐽𝑡  𝑠𝑡 = max
𝑢𝑡∈𝑈𝑡(.)

𝐸[𝑔𝑡 . + 𝐽𝑡+1(. )]

Solution

𝐽0 ∅ = max
𝜂∈Π
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Dynamic Program

For 𝑡 and for  𝑠𝑡:

Solution

Dyn. Prog.
(T,N,d,p)

 𝛼

𝐸 𝐷𝑖
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Feasible Throughput Region
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Feasibility Optimal Algorithm
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Feasibility Optimal Algorithm
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Feasibility Optimal Algorithm
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Feasibility Optimal Algorithm
Optimal 

Algorithm

Frame-Based Max-Weight Algorithm

•𝑑𝑖 𝑘 = 𝑘𝑞𝑖 − 𝑄𝑖(𝑘)

•𝛼𝑖 = max 𝑑𝑖 𝑘 , 0

• Employ 𝜂∗
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Feasibility Optimal Algorithm
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Heuristic Algorithm 
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Heuristic Algorithm 
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Insights into the Optimal Policies
Heuristic
Algorithm

N = 2

T = 5

d = 0,1,4

p1 = p2 = 0.3

23



Insights into the Optimal Policies
Heuristic
Algorithm

N = 2

T = 5

d = 0,1,4

p1 = p2 = 0.3

24



Insights into the Optimal Policies
Heuristic
Algorithm

N = 2

T = 5

d = 0,1,4

p1 = p2 = 0.3

1 21

A1 N2N1

1 2

25

N1



Insights into the Optimal Policies
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Optimal vs Heuristic
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Optimal vs Heuristic
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Heuristic Algorithm
Heuristic
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Heuristic Algorithm
Heuristic
Algorithm
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Heuristic Algorithm
Heuristic 
Algorithm

Heuristic Algorithm

•𝑎𝑖 𝑘 = 𝑞𝑖 − 𝑄𝑖(𝑘)/𝑘

• max
𝜂 ∈ set

{projection}

• Employ 𝜂
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Simulations – Opt. and Heur.
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Simulations – Opt. and Heur.
Heuristic
Algorithm

𝐷𝑀𝑅 𝑘 =
1

𝑁
 

𝑖=1

𝑁

max{𝑑𝑖 𝑘 , 0}

Deadline Miss Ratio

40
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Simulations – Opt. and Heur.
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