
National Chung Cheng University

教育部「5G行動寬頻人才培育跨校教學聯盟計畫」
5G行動網路協定與核網技術聯盟中心

課程: 5G系統層模擬技術

第十週：實驗三通道模型、子載波信號干擾雜
訊比及實體層萃取的觀察分析



National Chung Cheng University

Outline

Effective SINR

EESM

CESM

實驗

2



National Chung Cheng University

Effective SINR

OFDM技術的運用，使得每個transport block中會有數
個subcarriers，每個subcarrier所在的頻率皆不同

Multipath fading會導致在不同subcarrier所感受到的干
擾不同(frequency selective fading)，因此，每個
subcarrier的SINR會不同

Different channel quality for different subcarrier
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Effective SINR

由於，依據數個SINR值來決定一個transport block整體
的BLER是十分的困難

需要一個機制使數個SINR整合成一個SINR(Effective 

SINR)
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EESM

The Exponential Effective SINR Mapping model, as 

its name refers, computes the information measure 

based on exponential function φ(SINR) = exp

(−SINRs) . 

The final derivation of the formula is as follows:
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CESM

This approach is based on the channel capacity 

measure and it is called the Capacity Effective SINR 

Mapping (CESM). The main formula to calculate the 

information measure based channel capacity is as 

follows: 

𝐼𝛾 = log(1 + 𝛾)

The effective SINR value as follows:

𝑆𝐼𝑁𝑅𝑒𝑓𝑓 = 𝛽 ∗ (2
1
𝑁
 𝑘=1
𝑁 log2 1+

𝑆𝐼𝑁𝑅𝑘
𝛽 − 1)
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先算出每個subcarrier
的capacity

得到平均的capacity後，回推為對應的
SINR，即為effective SINR
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實驗

假設有11個subcarriers，每個subcarrier都有其對應之
SINR，請算出其average SINR，並以CESM以及EESM

公式算出其effective SINR

https://octave-online.net/

假設serving power、noise+interference、β皆為1
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https://octave-online.net/
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實驗步驟(1/2)

https://octave-online.net/

Step 1：求出11個subcarrier的channel
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https://octave-online.net/
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實驗步驟(2/2)

Step 2：求出channel power gain & SINR

Step 3：依照EESM以及CESM公式求出effective SINR
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若serving power、noise + interference皆為1

Channel power gain = SINR

OK!
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延伸思考

相同的average SINR，會因為標準差不同而導致
effective SINR不同嗎?
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