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1	Introduction
This document is intended to capture input from companies on the following email discussion:
[FS_IIIOT_CM-05] Scenario description
· Collect company input on the scenario description – until March 14, 2019
· Agree on way forward – until March 25, 2019

[bookmark: _Ref178064866]2	Scope
This discussion is a follow-up of the previous email discussion [FS_IIIOT_CM-03] Scenario description which was summarized in [1]. A list of agreed proposals from [FS_IIIOT_CM-03] is below: 

[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

3	Email discussion topics
In this new email discussion, companies are invited to provide further views on the indoor industrial scenario and how this should be captured in the channel model. Please provide your inputs to the questions below.

3.1	Views on scenarios
	Company
	Views
	Proposals

	Ericsson
	From the discussions and our interpretation of the available measurements, it appears as if the impact of the hall size and height on the channel characteristics can be captured using size-dependent model parameters. Hence, it doesn’t seem necessary to distinguish between different hall sizes in different sub-scenarios. However, it appears as if the channel model dependency on the clutter density and the BS antenna height may be more complicated. Hence, depending on further analysis of the measurements, it may be necessary to consider separate sub-scenarios for “low” and “high” clutter density and/or BS antenna height. Though we would prefer to use at most two sub-scenarios since we doubt that there will be a desire to simulate many variants. 
[bookmark: _GoBack]We would also prefer not to explicitly specify any inhomogeneities in the sub-scenarios as this kind of specification is more suited to a map-based channel model than a stochastic model. But implicitly, heterogeneous clutter density would be included in the baseline scenario. E.g, the “low” clutter density scenario may be applicable to both homogeneous and those parts of a heterogeneous facility where the clutter density is low.
	· For the room size and ceiling height, provide ranges consistent with the variations in the facilities in which measurements have been performed. No need to create different sub-scenarios for different values
· For the external wall type, use “Concrete walls with metal-coated windows” as proposed by 5G-ACIA
· For the clutter density and distribution, consider two sub-scenarios with “low” and “high” clutter density, respectively. If all channel model parameters affected by the clutter density can be parameterized using density-dependent functions, then consider merging these two scenarios into one and providing a range for the clutter density
· For the BS antenna height, consider two sub-scenarios with “clutter-embedded” and “above clutter” antenna heights, respectively. If all channel model parameters affected by the BS antenna height can be parameterized using height-dependent functions, then consider merging these two scenarios into one and providing a range for the BS antenna height
· Only clutter-embedded UT heights need to be considered, e.g. 0.5-2 m

	Nokia
	We have proposed two sub-scenarios in R1-1813177. Below are their characterization in our agreed table format.
	Parameters
	Open Production Space (OPS)

	Layout
	Room size
	Rectangular: 100 m x 60 m

	
	Ceiling height
	5 m

	
	External wall type
	Concrete walls with metal-coated windows

	Clutter type
	Small to medium metallic machinery and objects 
with irregular structure

	Clutter density and distribution
	[FFS, based on layout from a scenario with several mixed production areas with open spaces and long production/assembly lines, and storage areas]

	Clutter height
	2.5 m

	BS antenna height [image: cid:image001.png@01D4D9E8.9CEAF170]
	Clutter-embedded or 
above clutter (ceiling-mounted / wall-mounted)

	UT location
	LOS/NLOS
	LOS and NLOS

	
	Height [image: cid:image002.png@01D4D9E8.9CEAF170]
	Clutter-embedded




	Parameters
	Dense Factory Clutter (DFC)

	Layout
	Room size
	Rectangular: 100 m x 60 m

	
	Ceiling height
	10 m

	
	External wall type
	Concrete walls with metal-coated windows

	Clutter type
	Big machineries composed of large regular metallic surfaces

	Clutter density and distribution
	[FFS, based on layout from a scenario mainly composed from manufacturing lines and large machinery]

	Clutter height
	5 m

	BS antenna height [image: cid:image001.png@01D4D9E8.9CEAF170]
	Clutter-embedded or 
above clutter (ceiling-mounted / wall-mounted)

	UT location
	LOS/NLOS
	LOS and NLOS

	
	Height [image: cid:image002.png@01D4D9E8.9CEAF170]
	Clutter-embedded





	Qualcomm
	Concerning the number of sub-scenarios, we think that a sufficient enough number of them need to be considered so as to provide a good indication of the desired KPIs in different types of expected industrial deployment. Newer KPIs, like ultra reliability with tight latency, would necessitate a more detailed scenario description than in the past.
	Consider a sufficient number of sub-scenarios, whether based on homogenous or heterogeneous options, that can provide a good indication of the desired KPIs in industrial use-cases, such as ultra reliability.

	ZTE
	Actually, in low clutter density scenario, the rms delay spread is strongly related to the room size, while in high clutter density, the rms delay spread is more related to clutter density than to room size. The significant influence to a specific parameter is related to specific characteristics of the scenario.
In our study, 
· Some channel modeling method, such as LOS probability, can have its modeling for an intermediate clutter density derived (e.g., by interpolation) based on two corresponding modeling parameters respectively for a low clutter density scenario and a high clutter density scenario. 
Some channel modeling methods, such as pathloass (for both LOS and NLOS) and K-factor, can have their modeling independent from clutter density.  
	1). Besides the clutter density, the BS height and room size are also the important characteristics of scenario. 
2). Using of baseline scenarios (i.e., low density and high density scenarios) to derive modeling for intermediate clutter density scenario can be on a case-by-case basis. 
The derivation should be based on reasonable mathematical approaches, which may be functions of room size, clutter density and BS/UE heights.

	Huawei
	The reported propagation measurement result show large variation on propagation parameters depending on the factory type, size, clutter density and height, BS/UE height. Therefore, multiple sub-scenarios are needed. The exact number of scenarios depend on the further analysis of the measurement results.
	One IIOT scenario should include multiple sub-scenarios in TR38.901.

	
	
	




3.2	Model calibration scenarios
	Company
	Views
	Proposals

	Ericsson
	We are open to different proposals on how to specify simulation assumptions for model calibration. Such assumptions should be reasonably in line with the expected evaluation assumptions in future studies, but we may want to make specific assumptions to more easily generate calibration data with sufficient confidence, e.g. by selecting a larger number of nodes than necessary for providing adequate coverage and capacity. 
	

	ZTE
	The scenario for calibration may have neither high nor low, but a medium clutter density.
The calibration with a single BS height is preferable.
For UE height, a single height between 0.5~2m (e.g. 1.5m) is preferable.
	



	
	
	



Way forward
The following proposal has reached consensus among the channel model experts on the 3GPP_TSG_RAN_WG1_CHANNELMODEL@LIST.ETSI.ORG reflector. 

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 
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