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Motivation 
1. As a candidate technique to achieve 6G, reconfigurable 
intelligent surface (RIS) has become popular in both academia 
and industry. 
2. There are still many lessons to learn from former techniques to 
find a way to succeed in standardization.  
3.  As an evolved repeater,  network-controlled repeater (NCR) 
has newly been standerlized in 3GPP R18. The comparison 
between RIS and NCR is worth researching. 
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Main idea 

1. This paper considers the geometry of the planar array in the 
channel model. 

2. This paper analyzes different noise characteristics for RIS and 
NCR in SNR performance simulation. Because of the reflecting 
ability, RIS does not introduce noise into the system. In contrast, 
NCR not only introduces but also amplifies the noise. 

3. For better guidance in practice, this paper considers system-
level simulation on the RIS and NCR systems. 
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Method 
1. Technical comparison between RIS and NCR 
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Method (Cont’d) 
2. System model comparison 
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Method (Cont’d) 
3. Antenna model 
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Method (Cont’d) 
4. Based on the model, this paper theoretically analyzes the 
received power and SNR performances. 

Received power comparison 

 

 

SNR comparison 
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Major results 
Link-level comparison 
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Major results (Cont’d) 
System-level performance analysis 

Noise 
 
 
 
 
 
RSRP 
 
 
SINR 
 
 
Fixed transmission power relay 
 
 
 
 
Fixed gain relay 
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Major results (Cont’d) 
Performance in the FR1 band 
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Major results (Cont’d) 
Performance in the FR2 band 
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Conclusions 

1. In FR1, RIS can surpass NCR in terms of RSRP in certain 
system parameter settings. The SINR performance for RIS can 
be better than that of NCR. 

2. In FR2, NCR can surpass RIS in terms of both RSRP and 
SINR in certain system parameter settings. 

3. RIS is more flexible than NCR in context of deployment and 
applications. However, RIS needs more attention in the 
designing of the protocol architecture and the control methods..  
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