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Introduction
The network-controlled repeaters (NCR) is proposed as a new type of network node for cellular network deployment [1] in addition to integrated access and backhaul (IAB). As indicated in the SID, cost efficiency is a key consideration point for network-controlled repeaters. In this contribution, we provide some analysis on NCR and IAB from cost perspective.

[bookmark: _Ref100665751]Discussions 
In this study, 10 gNBs are assumed to be provide the basic coverage for a realistic geographic area as shown in Figure 1, then additional IAB nodes or NCR nodes are added to achieve the target coverage. We analyzed the number of additionally required nodes to achieve a target coverage, the results are shown in Figure 2. Three network deployment strategies are considered: gNB + NCR, gNB + IAB (EIRP 50 dBm), and gNB + IAB (EIRP 60 dBm). The NCR BH and AC are operated with full duplexing modes, and IAB DU and MT are assumed to be TDMed. Therefore, the NCR is assumed to be with a lower EIRP than IAB. The locations of the additional IAB and NCR nodes are selected such that the minimum number of additional nodes are required. The results are obtained by system level simulation given the three different deployment strategies.
The evaluation assumptions are given in Table 1. From the evaluation results in Figure 2, 55 NCR nodes are required to achieve the target coverage while 30 (or 14) IAB nodes are required with EIRP 50 dBm (or EIRP 60 dBm). 
[bookmark: _Ref102133735]Observation 1: To achieve the same target coverage, NCR-based network deployment requires many more additional nodes than IAB-based network deployment. 
[bookmark: _Ref102120708]Table 1 Evaluation scenario and assumption 
	Parameters 
	Assumptions 

	Frequency (GHz)
	28

	Bandwidth (MHz)
	100 MHz

	TRP EIRP (dBm)
	65

	Network Layout
	Hexagonal cellular network for a practical map shown in Figure 1, ISD  400m
NCR/IAB nodes are connected to gNB with one hop

	Area size (km2)
	1.6 km2

	Number of gNBs
	10 

	Deployment of NCR/IAB
	Best location with minimum number of additional nodes for the target coverage  

	NCR/IAB height
	10 m

	IAB EIRP (dBm)
	50, 60

	NCR EIRP (dBm)
	40

	Target coverage
	95% @ 25 Mbps 
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[bookmark: _Ref100846637]Figure 1 Evaluated area, 1.6 km2
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[bookmark: _Ref100600796]Figure 2 Required number of additional nodes for achieving 95% coverage 
Then, the overall cost of the network with different number of additional nodes are analyzed. To deploy an additional node, the cost is composed of equipment and site (including site planning, acquisition, construction, power supply, installation, etc.). We take the equipment cost of IAB node with EIRP = 50 dBm to be 1 as a reference (i.e., the unit of cost), the IAB node with EIRP = 60 dBm is assumed to 2. The NCR equipment cost is assumed to be one of [1/5, 1/4, 1/3, 1/2, 2/3, 1], which are not larger than an IAB node equipment cost. The site cost of IAB nodes of EIRP 50 dBm and EIRP 60 dBm are assumed to be the same, and the site cost of NCR is assumed to be a 0.8 times of IAB. Three types of site costs are assumed, which are assumed to be deployed on power/light pole, rooftop, new pole or site, respectively. More assumptions are given in Table 2, and the cost assumptions cover a wide range of the deployment scenarios as given in [2] [3]. 
[bookmark: _Ref100481094]Table 2 Cost of NCR and IAB nodes
	Node type 
	NCR
	IAB (EIRP 50 dBm)
	IAB (EIRP 60 dBm)

	Equipment cost
	1/5, 1/4, 1/3, 1/2, 2/3, 1
	1
	2

	Site cost
	Case 1
	0.4
	0.5
	0.5

	
	Case 2
	0.8
	1
	1

	
	Case 3
	1.6
	2
	2



The costs for the three network deployment strategies are shown in Figure 3. As shown in the figure, a larger EIRP is more cost efficient for the IAB nodes. NCR is only more cost efficient when its site cost is 0.4, equipment cost is 1/5 of IAB (EIRP 50 dBm) or 1/10 of IAB (EIRP 60 dBm), and the cost gap is only 6%. In all the other cases, gNB + NCR is of much higher cost than gNB + IAB, thus it is less cost efficient. 
[bookmark: _Ref100490190]Observation 2: Since NCR based deployment would require many more nodes in order to achieve the same target coverage, the equipment/site cost of NCR must be significantly low in order to be more cost efficient compare to IAB based deployment. 
Proposal: Capture the evaluation results and the following observations in TR38.865
· To achieve the same target coverage, NCR-based network deployment requires many more additional nodes than IAB-based network deployment.
· The equipment cost of NCR must be significantly lower than IAB node in order to be more cost efficient compare to IAB based deployment.
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(a) IAB site cost = 0.5, NCR site cost = 0.4
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(b) IAB site cost = 1, NCR site cost = 0.8
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(c) IAB site cost = 2, NCR site cost = 1.6
[bookmark: _Ref100651357]Figure 3 Deployment cost of additional nodes 

Conclusions
[bookmark: _GoBack]The contribution provides our analysis on the performance and cost efficiency of network deployment with NCR, and the observations are as follows:
Observation 1: To achieve the same target coverage, NCR-based network deployment requires many more additional nodes than IAB-based network deployment.
Observation 2: Since NCR based deployment would require many more nodes in order to achieve the same target coverage, the equipment/site cost of NCR must be significantly low in order to be more cost efficient compare to IAB based deployment. 
Proposal: Capture the evaluation results and the following observations in TR38.865
· To achieve the same target coverage, NCR-based network deployment requires many more additional nodes than IAB-based network deployment.
· The equipment cost of NCR must be significantly lower than IAB node in order to be more cost efficient compare to IAB based deployment.
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