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System Model
and
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LTE OFDMA Downlink Channel
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LTE OFDMA Downlink Channel
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Definition 2

Definition 1

Notion of Stability
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Definition 3

Scheduling Policies
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Scheduling examples
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Decomposition

Theorem 1
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Universal Decomposition
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MAC LAYER

When is a weightmatching
policy throughput‐optimnal?

Can we solve the optimization
problemefficiently?
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Curl‐free
Scheduling fields
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Main Theorem



The Main Theorem

Main Theorem
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Main Theorem: Interpretation
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Main Theorem: Proof Sketch

All line integrals along lines are zero: 
a curl‐free scheduling field!



04.03.2009 20

Main Theorem: Proof Idea
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Main Theorem: Proof Sketch

First, we ensure independence of pathes along grid lines ….Then, integrable continuation is constructed!

Finally, it is shown that the difference between continuation
and original scheduling becomes arbitrarily small. 
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Resource Allocation
Recall:



Resource Allocation
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Resource Allocation
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Resource Allocation

04.03.2009 25

Function
computation

Rate of user 1 when all otherweights
are fixed! 

Asynchronous updates!



04.03.2009 26

Theorem 2

Resource Allocation

Note: Proof is based on formulating the update rule as an 
operator which carries, interestingly, properties of an 
interference function [Yates 95].
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Resource Allocation
• Number of users : 5, 1000 channel runs
• Number of subcarriers : 256
• μ = [0.1, 0.1, 0.2, 0.2, 0.4]
• Min. Rate constraint: [3, 3, 2, 1, 0]

Note: 3dB loss in average compared to standard utility
optimization!
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Conclusions with Outlook:
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