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Why This Matters Main Idea

RAG faces a core trade-off: richer cross-document 
reasoning versus system efficiency.

Recover cross-document reasoning at decode time, 
while keeping documents independently cached.

• Long prompts enable cross-document reasoning, but they 
are slow, and attention degrades with length. 
• Independently encoded KV caches improve speed but 
break direct cross-document interaction.

• Encode each retrieved document independently as a 
reusable KV-cache expert. 
• Route each token through the best-supported experts, 
enabling cross-document reasoning directly at decode time.

Do not concatenate contexts. Route every token through document experts.

Subtract the amateur prior 
to remove generic LM bias.

Calibrate
Add retrieval-score priors to favor 

better-supported document experts.

Gate
Select the expert with the 
strongest token-level support.

Route

Decode-Time Reasoning Efficiency

In multi-doc QA,  PCED routes evidence token by token, and 
traces reveal when the model switches evidence sources.

0.14s vs 25.5s on TTFT. 1.7x better end-to-end latency.

Main Results Robustness to Distractors

Llama-3.1-8B on HotpotQA: soft expert mixtures, CLeHe and 
LeEns [4], degrade as k grows, while PCED remains stable.

LOFT [1]: PCED outperforms APE [2] and MapRed. [3], 
sometimes surpassing full context. References
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