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Introduction
[bookmark: _Hlk510705081]In RAN1#97, the offline discussions for indoor industrial channel modelling had layed out a timeline that includes a calibration of the model [1]. It was agreed that email discussion would continue to converge the remaining aspects of indoor industrial channel model and the calibration assumption [2]. The latest assumption for calibration is described in the summary from the rapporteur [3], which was distributed to RAN1 email reflector prior to this meeting. Basic calibration assumption to be used, according to [3], is as follows:
Proposal: Use the following simulation assumptions for calibration of the indoor industrial scenario:
· Hall sizes: sub-scenario 1: 120x60 m, 2: 300x150 m, 300x150 m, 4: 120x60 m
· Use a minimum 2D dropping distance of 1 m
· BS height is 1.5 m for the clutter-embedded scenarios
· BS tx power: 30 dBm
· BS deployment: 18 BSs on a square lattice with spacing D, located D/2 from the walls.
· for the small hall (L=120m x W=60m): D=20m
· for the big hall (L=300m x W=150m): D=50m 
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· UT noise figure: 9 dB
· Carrier frequency: 3.5 GHz, 28 GHz
· Bandwidth: 100 MHz
· Clutter parameters:
	
	Low clutter density
	High clutter density

	Clutter density: 
	20%
	60%

	Clutter height: 
	2 m
	6 m

	Clutter size: 
	10 m
	2 m



The assumption also includes the path loss model, LOS probability model, and fast fading LSP parameters in the “Way forward” section of [3]. Calibration metrics proposed in [3] are as follows: Proposal: Use the following metrics for calibration of the indoor industrial scenario:
1) Coupling loss – serving cell
2) Geometry with and without noise
3) CDF of delay and angle spread (ASD, ZSD, ASA, ZSA) according to definition in Annex A.1 of TR 38.901
4) CDF of first path excess delay for serving cell

The calibration results presented in the contribution were generated by using the assumption in [3] whenever possible, but additional assumption is needed to fill in the missing components and fix model inconsistency.
Calibration results
Calibration metrics for sub-scenarios 1 to 4 are generated, except item 4) first path excess delay, because the final decision of the absolute delay model has yet to be made. The rest of the metrics in items 1) to 3) were generated and their distribution is compared with that of the NR indoor office scenario [4]. 
There is no specification of ceiling height required for delay spread in the assumption. We used 25m for the ceiling height of sub-scenarios 1 & 3 and 15m for sub-scenarios 2 & 4. The number of clusters for fast fading is  in the assumption, but the angle scaling factors for cluster angles ,  in [4] are not specified, so we used the values for  
The delay spread and angular spread (ASD, ZSD, ASA, ZSA) distributions presented here are for the serving cell. The CDF of calibration metrics are shown in the figures below. The results of 3.5 GHz and 28 GHz frequencies are placed side by side. 
[bookmark: _GoBack]We can observe that the indoor industrial sub-scenarios generally have larger coupling loss, delay spread, and angular spread than the indoor office model, although the slightly smaller size of the office scenario partly contributes to its lowest coupling loss. Among the four sub-scenarios for calibration, sub-scenario 2 has the highest coupling loss due to its big hall size, high clutter density, and embedded BS antennas, but it also has the best geometry once the lower interference is taken into account. 

Coupling loss to the serving cell
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Geometry with noise 
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Geometry without noise
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Delay spread
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ASD
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ZSD
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ASA
	[image: ]
	[image: ]



ZSA
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Conclusion
We have conducted indoor industrial channel model calibration with the latest calibration assumption. Compared with the existing indoor office model, the new channel model for factory environment has higher coupling loss, larger angular spread and significantly larger delay spread. 
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