
Designing and Simulating RF and Wireless Communication 
Systems 

Part 1: Dialogue 

Context: Two electrical engineers are discussing the design and simulation of 
RF and wireless communication systems. 

Ethan: I’ve been analyzing the spectrum for our new wireless network. The 
spectrum analysis shows some interference in the 2.4 GHz band. 
Sophia: That’s expected. The signal-to-noise ratio (SNR) in that range can be 
poor due to overlapping signals. 
Ethan: Exactly. To improve it, we should adjust the modulation scheme for 
better data transmission efficiency. 
Sophia: Good idea. We should also check the antenna gain to optimize the 
signal strength. 
Ethan: Right. A directional antenna could help us focus power where it’s 
needed most. 
Sophia: That makes sense. Have you looked at the wireless propagation 
model to predict coverage areas? 
Ethan: Yes, but we might need to refine it. Obstacles like buildings can affect 
propagation significantly. 
Sophia: Then let’s run more simulations to see if we can improve coverage. 
Ethan: Sounds like a plan. I’ll fine-tune the model while you test different 
antenna configurations. 
Sophia: Perfect. Let’s compare results tomorrow and decide on the best 
setup. 

 

Part 2: Comprehension Questions 

1. What issue did Ethan find in the spectrum analysis? 
(A) Weak battery performance 
(B) Signal interference 



(C) Excessive bandwidth usage 
(D) Overloaded power circuits 

2. What factor does Sophia suggest checking to optimize signal strength? 
(A) Frequency range 
(B) Transmission speed 
(C) Antenna gain 
(D) Data encryption 

3. How does Ethan suggest improving data transmission efficiency? 
(A) Increasing power output 
(B) Adjusting the modulation scheme 
(C) Installing more routers 
(D) Running a wireless propagation model 

4. Why does Ethan say they need to refine the wireless propagation 
model? 
(A) The network is too fast 
(B) The coverage area is too small 
(C) Too many users are connected 
(D) Obstacles like buildings affect propagation 

 

Part 3: Key Vocabulary with Definitions 

• Antenna gain (アンテナ利得) – A measure of how well an antenna directs 

or receives radio waves. 

• Modulation scheme (変調方式) – The method used to encode data onto 

a radio signal for transmission. 

• Spectrum analysis (スペクトラム解析) – The process of examining radio 

frequencies to detect interference or optimize bandwidth use. 



• Signal-to-noise ratio (SNR) (信号対雑音比) – A measure of signal 

strength compared to background noise. 

• Wireless propagation model (無線伝搬モデル) – A mathematical model 

used to predict how radio waves travel through different environments. 

 

Part 4: Answer Key 

1. What issue did Ethan find in the spectrum analysis? 

     (B) Signal interference 

2. What factor does Sophia suggest checking to optimize signal 
strength? 

     (C) Antenna gain 

3. How does Ethan suggest improving data transmission efficiency? 

     (D) Running a wireless propagation model 

4. Why does Ethan say they need to refine the wireless propagation 
model? 

     (D) Obstacles like buildings affect propagation 


