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Motivation
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Limitations:
• Activates exactly K experts per token
• Compute cannot adapt to input complexity
• The optimal value of K must be chosen manually
• Expert capacity cannot be allocated across layers



Hard Top-K Routing
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Relaxed Top-K operator
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Struski et al. “LapSum--One Method to Differentiate Them 
All: Ranking, Sorting and Top-k Selection.” ICML 2025 



Soft routing naturally produces variable expert usage
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Can the model learn how much compute it needs?
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The model prefers later layers
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The model prefers later layers
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Better quality with fewer active experts
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Better quality with fewer active experts
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Key takeaways

• We propose SoftMoE, a routing layer with relaxed Top-K selection based 
on LapSum operator.
• SoftMoE adapts compute to input tokens and redistribute active expert 

budgets between layer.
• SoftMoE matches hard top-k in language modelling and downstrem

tasks while activating significantly fewer experts.
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