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1 Introduction

This contribution provides our preliminary evaluation results for geometry in IAB network, based on the agreed evaluation methodology. Further, this contribution also shows the impact of IAB topology constructions to the link geometry, hop number distribution and load distribution.   
2 Evaluation results
The evaluation constructs the IAB topology based on a parent node selection metric defined as:
metric = (normalized RSRP)×weight1 + (1 – normalized hop number)×weight2 + (1 – normalized load)×weight3

where the hop number and load are the number of hops and the number of child IAB nodes, respectively, associated with the candidate parent node. An IAB node to be appended to the IAB topology tree selects the existing node, which has the largest metric, as the parent node.     

The evaluation includes two weight selection cases: 
·     Case 1: weight1=1, weight2=weight3=0, i.e., topology is based on RSRP only.

·     Case 2: weight1=0.7,weight2=0.2,weight3=0.1
Geometry distribution
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Figure 1 Geometry distribution
The geometries based on above two topology constructions are shown in Figure 1, where the curves of “Macro Access with IAB” refers to the link geometry distribution from all the access UEs in the deployment with both fixed donors and IAB nodes, the curves of “backhaul” refers to the geometry distribution only of all backhual links in the deployment with both fixed donors and IAB nodes, and the curves of “Macro access only” refers to the geometry distribution of all access UEs in the deployment without any IAB node.
Figure 1 shows that,
· The backhual link has the better geometry distribution than the access link, which is expected due to the nature of its propagation condition. 

· The geometry distribution of “Macro access with IAB” is better than that of “Macro access only”, by nearly 10dB for ISD=200m and about 20dB for ISD=500m. 
· When RSRP is no longer the only criteria for topology construction in case 2, the geometry distribution becomes worse. However, the geometry degradation is not large and can be well justified by the improvements on hop number and load, which are reflected in the new criteria for topology construction.   
Hop number distribution
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Figure 2 Hop number distribution
From Figure 2, it is obvious that the topology construction based on case 2 decreases the hop number, especially for the deployment of ISD=500m.
Load distribution
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Figure 3 IAB node load distribution 
Figure 3 shows that the topology construction based on case 2 decreases the load as well. Note that the statistics of load in Figure 3 does not count for donor nodes --- only the loads of IAB nodes are collected.   

3 Conclusions

The evaluations provided in this contribution shows:

Observation1: The deployment of IAB nodes in the evaluated scenario can provide geometry gain for nearly 10dB for ISD=200m and nearly 20dB for ISD=500m.

Observation2: The topology construction method tested in the evaluation results in small RSRP degradation but obvious improvements on hop number and load, which suggests the important role that the topology construction plays in the IAB evaluation. 
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5 Appendix
Table1 System simulation assumption

	Deployment scenario
	Heterogeneous scenario (dense urban), 7 cells, 3 sectors/cell

	Frequency
	30G 

	Antenna configurations
	Macro [8,1,2,1,1]

Micro [8,1,2,1,1]

UE [1,4,2,1,1]

	ISD 
	200m、500m

	BS and UE Power
	Macro：44dbm for 4G; 40dbm for 30G

Micro：33dbm

UE   :   23dbm

	BW
	100MHz

	SCS
	60k

	IAB node topology formation
	Case1：Based on RSRP

Case2：Based on RSRP and hop number and IAB load

              (weight1=0.7,weight2=0.2,weight3=0.1)

	IAB node per sector
	3

	UE number per macro sector
	30

	Min Distance
	For ISD=200m

LPNtoLPN: 40m

UEtoMacro: 10m

UEtoLPN : 10m

LPNtoMacro: 20m
	For ISD=500m

LPNtoLPN: 40m

UEtoMacro:35m

UEtoLPN:10m

LPNtoMacro: 40m
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