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1	Introduction
In the email discussions in the industrial channel model SI a number of proposals have been agreed for the scenario description, see below. In this contribution, we outline or views on further details of the indoor scenario description. 

Agreed proposals in [FS_IIIOT_CM-03] [1]: 

[bookmark: _Hlk535322247]Proposal 1: A new Indoor - Industrial scenario (IIoT) is added to TR 38.901
· This scenario can have one or more sub-scenarios where some environment parameters and/or channel model parameters may differ between the sub-scenarios (note: compare InH-open office and InH mixed office in 38.901)
· A sub-scenario is defined by the range of validity of the environment parameters and the channel model parameters
· FFS on the number and details of these sub-scenarios, including homogeneity or heterogeneity of environment parameters and channel model parameters within a sub-scenario
· When possible, the channel model components should cover the range of the environment parameters of the different sub-scenarios
· E.g. a LOS probability model with a functional dependence on the clutter density is preferable to separate LOS probability models for different clutter densities
· For channel model calibration purposes, the sub-scenario description can be complemented with additional simulation assumptions, including:
· BS deployment and user distribution
· Mobility
· Antenna models
· Output powers and noise figures
· etc

Proposal 2: Adopt a sub-scenario according to the table below
· Note: Further sub-scenarios may be adopted if needed
	Parameters
	Sub-scenario 1

	Layout
	Room size
	Rectangular: [FFS, e.g. 5000-20000 m2] 

	
	Ceiling height
	[FFS: e.g. 10-25 m]

	
	External wall type
	[Concrete walls with metal-coated windows]

	Clutter type
	Small to medium metallic machinery and objects

	Clutter density and distribution
	FFS

	Clutter height
	FFS

	BS antenna height [image: cid:image001.png@01D4B35D.C4D8CCE0]
	[clutter-embedded or above clutter]

	UT location
	LOS/NLOS
	LOS and NLOS

	
	Height [image: cid:image003.png@01D4B35D.C4D8CCE0]
	[Clutter-embedded]




Proposal 3: The baseline scenario may be extended by any of the following options
· Sources of EM interference: TBD how to specify
· Clutter mobility: TBD how to specify
· Mobile gNBs or D2D communication leading to dual mobility


Agreed proposal in [FS_IIIOT_CM-05] [2]:

Proposal 1: Introduce four industrial sub-scenarios
· Sub-scenario 1: Low clutter density, both Tx and Rx antennas are clutter-embedded (LOS or NLOS)
· Sub-scenario 2: High clutter density, both Tx and Rx antennas are clutter-embedded (LOS or NLOS)
· Sub-scenario 3: Low clutter density, one of Tx or Rx is elevated above the clutter (LOS or NLOS)
· Sub-scenario 4: High clutter density, one of Tx or Rx is elevated above the clutter (LOS or NLOS)
· Definition of “low” and “high” clutter density is FFS
· A common set of fast fading parameters are used for LOS in all four sub-scenarios
· FFS if other parameters can be merged across scenarios
· Companies are encouraged to provide parameterizations for each of the sub-scenarios
· Path loss model
· LOS probability
· Fast fading model parameters
· FFS on the need for further sub-scenarios, e.g. for sensors embedded within cubicles or machinery 

[bookmark: _Ref178064866]2	Discussion
2.1	Scenario description
To guide a potential user of the industrial channel model, it would be beneficial if the scenario description indicates the conditions under which the channel model is believed to be valid. Therefore, we propose to specify room sizes and materials that are consistent with the measurements that have been contributed to the SI, e.g. as summarized in [3]. From the list of measurements in the excel file in [3], we observe that the room size for the industrial hall ranges from 20 to 160000 m2, while the room height ranges from 3 to 18 m. 
The walls and ceiling are commonly described as being of metal or concrete, both in the LS from 5G-ACIA [4] and in several of the references describing channel measurements. In the email discussion on path loss [5] it was agreed to use the high penetration loss model from TR 38.901 as a starting point for O2I modelling in the industrial scenario. This model is valid for a wall composed of concrete and metal-coated glass. 

[bookmark: _Toc4744037][bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246]Specify the scenario such that it encompasses room sizes and materials that are consistent with the measurements that have been contributed to the SI:
· [bookmark: _Toc4744038]Define the room size for the industrial scenario to span the range of room sizes observed in the available channel measurements, e.g. 20-160000 m2
· [bookmark: _Toc4744039]Define the room height for the industrial scenario to span the range of room heights observed in the available channel measurements, e.g. 3-18 m
· [bookmark: _Toc4744040]Specify the external wall type for the industrial scenario as “concrete walls with metal-coated windows”
2.2	Calibration scenario
For calibration of channel model implementations, the use of specific simulation assumptions is needed to ensure that the simulation results from different companies are comparable. As a starting point, the settings in the table below can be considered.

[bookmark: _Toc4744036]A specified calibration scenario is needed for comparison of companies’ implementation of the indoor industrial channel model
[bookmark: _Toc4744041]Consider using the proposed simulation settings in the table below as a starting point for channel model calibration
	Parameter
	Values

	Scenario
	Indoor industrial

	Room size
	100x100 m

	Room height
	10 m

	Sectorization
	None

	BS antenna configurations
	1 element (vertically polarized), Isotropic antenna gain pattern

	UT antenna configurations
	1 element (vertically polarized), Isotropic antenna gain pattern

	Handover margin (for calibration)
	0dB

	BS deployment
	Rectangular grid with ISD = 20 m
BS height = 1.5 m or 8 m

	UT distribution 
	uniform dropping for indoor with minimum distance (2D) of 0 m
UT height = 1.5 m

	UT attachment
	Based on pathloss considering LOS angle



Conclusion
In the previous sections we made the following observations: 
Observation 1	A specified calibration scenario is needed for comparison of companies’ implementation of the indoor industrial channel model

Based on the discussion in the previous sections we propose the following:
Proposal 1	Specify the scenario such that it encompasses room sizes and materials that are consistent with the measurements that have been contributed to the SI:
-	Define the room size for the industrial scenario to span the range of room sizes observed in the available channel measurements, e.g. 20-160000 m2
-	Define the room height for the industrial scenario to span the range of room heights observed in the available channel measurements, e.g. 3-18 m
-	Specify the external wall type for the industrial scenario as “concrete walls with metal-coated windows”
Proposal 2	Consider using the proposed simulation settings in the table below as a starting point for channel model calibration

	Parameter
	Values

	Scenario
	Indoor industrial

	Room size
	100x100 m

	Room height
	10 m

	Sectorization
	None

	BS antenna configurations
	1 element (vertically polarized), Isotropic antenna gain pattern

	UT antenna configurations
	1 element (vertically polarized), Isotropic antenna gain pattern

	Handover margin (for calibration)
	0dB

	BS deployment
	Rectangular grid with ISD = 20 m
BS height = 1.5 m or 8 m

	UT distribution 
	uniform dropping for indoor with minimum distance (2D) of 0 m
UT height = 1.5 m

	UT attachment
	Based on pathloss considering LOS angle
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