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1	Introduction
In accordance with the SID for the Study on Channel Modeling for Indoor Industrial Scenarios [1] , progress until RAN#83 (March 2019) has been through email discussions. These email discussions have been conducted on the RAN1 channel model reflector which is available at 3GPP_TSG_RAN_WG1_CHANNELMODEL@LIST.ETSI.ORG, and summarized in [2]-[10]. The list of proposals that achieved consensus in the respective email discussions are listed in [12]. During further offline discussions in the RAN1#96bis meeting, the need for some revisions to these proposals have been identified. 
The purpose of the present document is to list the revised proposals, with change marks to identify the differences compared to [12]. 


[bookmark: _Ref178064866]2	List of revised proposals

Proposal 1: 
The channel model should cover 0.5-[100] GHz, where the upper range can be less than 100 GHz depending on the availability of scientifically validated measurement and/or simulation data that the model can be validated against
Note: According to the SID, priority should be given to channel modeling for frequency ranges below 52.6GHz

Proposal 2: 
A common modeling methodology for all bands should be adopted, where model parameters can be frequency-dependent
Note: Some additional model components, such as oxygen absorption or EM interference from machinery, may be applicable only to a subset of frequencies

Proposal 3: Path loss, shadow fading, and LOS/NLOS modelling
Option 1: LOS state is stochastically determined using a LOS probability function dependent on distance, [tx and rx height, clutter height, clutter density, subarea, time, …]. 
· Separate path loss and shadow fading models are used for LOS and NLOS
· The correlation of LOS probability for different links TBD
· Spatial consistent transitions between LOS and NLOS states to be further studied

Proposal 4: Absolute time of arrival of multipath components in LOS and NLOS is added as an additional modeling component

Note: This modeling component is provided to support simulations in which absolute time of arrival is important (e.g., ToA based positioning)


Proposal 5: Doppler due to moving clutter or dual mobility is added as an optional feature in the model
Note: the channel coefficient equations will need to be updated for these cases

[bookmark: _Hlk535322247]Proposal 6: 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
· [bookmark: _GoBack]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 7: 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 8: 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

Proposal 9: For comparison results from different sources, the following is recommended
· For mean angle and angular spread, the definitions in 38.901 Annex A should be used
· For all other parameters, the definitions and procedures for calculation of parameter values should follow WINNER II part 2
· Consider the guidance for comparability in mmMAGIC D2.2 Table 3.1 when comparing results from different frequencies
· Companies are encouraged to describe any additional methods used for data extraction like super-resolution methods

Proposal 10: 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
· As a startingpoint, Aa 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 

Proposal 11: Develop new path loss models for the industrial scenario by collecting reported and new path loss measurements
· Companies are encouraged to provide path loss curves and the distance ranges for which these have been derived
· The data should be categorized according to the (sub-)scenario, e.g. LOS or NLOS, level of clutter density, antenna heights
· Derive path loss models by averaging over similar (sub-)scenarios
· Note: It is suggested to plot the path loss or excess loss curves vs distance from different sources in the same diagram to find overall trends

Proposal 12: If O2I modelling is needed, use the high penetration loss model from TR 38.901 as a starting point
· Revisit this if measurements become available

Proposal 13: At least the dependency on Tx-Rx 2D distance and clutter density should be considered for the modeling LOoS probability. 
· Derive LOS probability curves for each sub-scenario
· Companies are encouraged to provide results on the LOS probability

Proposal 14: Modelling on the spatial consistency of LoS LOS probability should be supported with followings:
· As a starting point, Rreuse the “soft LoSLOS” in TR38.901 to model the LoSLOS/NLoS NLOS transition
· Companies are encouraged to provide the value of auto-correlation distance of LoS LOS state
· The LOS states for different BS-UT links for the same UT Independent distribution of LoS probability cross links is are assumed to be independent as baseline 
· Cross-correlation of the LoS LOS probability among such links can be considered if simulation/measurements data are available

Proposal 15: LOS state is defined by the visual/optical line of sight between Tx and Rx

Proposal 16: Use the fast fading modelling framework of TR 38.901 for the industrial scenario
· Companies are encouraged to provide contributions on parameter values for the different sub-scenarios
· For parameters where there are no measurements, use values from InH as the baseline
· Note: The InH parameters may be “smartly adapted” 

Proposal 17: Frequency dependence and The hall volume dependence of the channel model parameters such as the delay spread is FFS
· Companies are encouraged to provide CDFs and percentiles + parameterizations per sub-scenario

Proposal 18: FFS on how to capture the dense multipath as observed in some measurements
· Options could include:
· Increasing the number of clusters to emulate the dense multipath but keeping fixed 20 rays per cluster according to the modeling framework
· Or, keeping the number of cluster but increasing the number of rays and intra-cluster delay spread

Proposal 19: The blocking model in 38.901 may be adapted for industrial scenarios as an additional component
· Derive new model parameters for Blocking models A and B to represent industrial objects (AGVs, robots)
· Companies are encouraged to provide parameters
· The resulting blocking loss should be checked against measurements
· FFS to understand the combination of shadow fading and blocking model 

Proposal 20: Add an additional delay 0 to all cluster delays for absolute time of arrival modeling
· In LOS, 0 = d3D/c
· In NLOS, 0 = d3D/c +  
· FFS on how to model , e.g. by random or deterministic procedure

Proposal 21: The Doppler model considering dual mobility shall be based on TR 37.885. The random component due to scatterer mobility is FFSAdapt the dual mobility modeling of 37.885 for industrial scenarios, details FFS
· Note: Random Doppler of moving scatterers may be different in the industrial scenario than in V2x

Proposal 22: Model the channel between the EM interferer and BS or UE UT using the same channel model as for the BS-UE UT links
· Note: The interfering equipment may not necessarily be a point source
· Note: Characterization of the EM interference source is out of the scope of the present SI, and other groups (e.g. RAN4) may be more competent to handle such work

Proposal 23: Revisit spatial consistency procedures when the fast fading model is stable
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