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1	Introduction
This document summarizes the offline discussions for agenda item 7.2.11 Study on Channel Modeling for Indoor Industrial Scenarios. The starting point for the discussion was the respective email discussion summaries [1][2][3][4][5][6]. During the offline session, these proposals where reviewed and in some cases modified based on company input. Section 2 contains a list of proposals that were found to be acceptable to all participants in the offline session. 
Additionally, in the offline session the timeline of the SI work was also discussed. The discussion and proposals related to the timeline are summarized in section 3.
[bookmark: _Ref178064866]2	Proposals
The below proposals have gained consensus in the offline discussion. 

Proposal 1: For the industrial scenario description, do the following:
· Add specific values (details FFS) for volume or size of room for each sub-scenario for calibration purposes
· In the clutter type, add a general description of the clutter characteristics
· FFS on details, e.g. examples of typical industrial clutter

Proposal 2: Add an additional sub-scenario where both Tx and Rx are elevated above the clutter
· Use the same path loss model as sub-scenarios 3/4 as a starting point 
· Use 100% LOS
· Use the same fast fading model and parameters as sub-scenarios 3/4 as a starting point
· FFS on updates to these values if measurements or simulation results become available

Proposal 3: Specify an additional penetration loss for devices embedded in machinery or enclosures
· FFS on details, including material and frequency dependence
· FFS on impact on LOS probability and fast fading

Proposal 4: Merge path loss models per sub-scenario
· Perform multi-dimensional regression as a starting point
· FFS on weighting of results from different sources
· For the merging:
· Collect raw data (distance, power, f, antenna height, sub-scenario) from companies. Companies are encouraged to share the raw data via the channel model reflector
· Generate random variables from different path loss models where the raw data is not available, taking care to use similar number of samples as used to fit the reported model. Companies are encouraged to share model parameters using the attached excel file
· Fit the path loss and shadow fading using the combined raw data and generated random data

Proposal 5: Derive a common LOS path loss model for all industrial sub-scenarios

Proposal 6: Use the ABG or CI path loss model
· Frequency-dependence on the A and B parameters in the ABG model is FFS

Proposal 7: Use a common LOS probability function for all sub-scenarios, with sub-scenario specific parameters:
·                               
· Where 
· 
is the 2D distance between transmitter and receiver;
· 
 is the breakpoint distance 
· 
 is the breakpoint LOS probability 
· 
 is the exponential coefficient for corresponding sub-scenario 
· The parameter values for the different sub-scenarios is FFS, including:
· how to merge results from different sources 
· whether the parameter values should be obtained from empirical curve-fitting or analytical considerations
· whether the parameters should be dependent on the clutter density and size

Proposal 8: For compiling a full table for the LSP parameters, proceed as follows:
· Collect LSP proposals from all companies using the excel file in R1-1907407 as the template
· Merge these proposals into a single table
· In case of conflicting proposals, decide on a case-by-case basis whether one proposal should be used or some averaging or merging should be performed
· In case of missing parameters, reuse values from similar sub-scenarios or from InH
· Use the compiled table as the starting point for the fast fading modeling (i.e. put the values in square brackets)
· Further review may be necessary to ensure that the parameter values are compatible with each other
· Additional contributions , e.g. an email discussion after RAN1#97, are encouraged
· Set cross-correlations that have absolute values less than 0.5 to zero to simplify the model.
· Companies are encouraged to verify the statistical confidence especially on the high cross-correlation values.

Proposal 9: Use a model for the rms delay spread that is dependent on the hall volume
· FFS on whether to use common or separate rms delay spread parameterizations per sub-scenario
· FFS on the need for frequency- and distance-dependence

Proposal 10: Specify the correlation distances for spatial consistency for the industrial scenario. 
· Use [10] m for the cluster and ray specific random variables as a starting point
· FFS on need to distinguish between sub-scenarios
· Additional measurements or simulation results are encouraged

Proposal 11: specify the following types of blockers for use with Blocking model B:
· Human – with dimensions and mobility pattern same as for indoor and outdoor scenarios
· AGVs or moving trains – dimensions and mobility pattern FFS
· Industrial robot– dimensions and mobility pattern FFS
· FFS on the need for specifying the number and density of the blockers

Proposal 12: Consider whether and how any change to Blocking model A is needed for multi-TRP 

Proposal 13: dual mobility should be modeled as follows:
· Doppler for the LOS path:
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· Doppler for the delayed paths:
	
where  is a random variable from  to ,   is the maximum speed of the clutter. The distributions of and  should be FFS.
· To account for the fact that most scatterers are stationary, the random variable  should be 0 for most combinations of n and m but could be 1 with some low probability.

Proposal 14: For absolute delay modeling, Use a random distribution to model  in NLOS conditions
· FFS on the choice of random distribution, e.g. among the below (or other) options:
· Option 1:  follows a lognormal distribution, with different parameterization per sub-scenario
· Option 2: follows an exponential distribution
· Option 3: follows a Gaussian distribution, truncated so that  >=0
· The value for  should be upper bounded 
· FFS whether the upper bound should depend on the cluster powers in relation to the path loss 
· FFS on the need for modelling inter-link correlations for the LOS/NLOS state and for 

Proposal 15: Consider refinements to the spatially-consistent mobility modeling procedures in TR 38.901, e.g., Procedure A in section 7.6.3.2, to enable more accurate channel modeling for positioning.


3	Timeline
The next RAN1 meeting in August will be the final meeting for the SI. By counting backwards from the end date one can consider when different things need to be agreed. The below figure was used as input for the offline discussion. The proposed timeline was found to be agreeable to the participants in the offline session. 
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The offline participants agreed to use the below proposal as the scope for the email discussion on a tentative model proposal. 

Proposal (to be agreed by email discussion): Use the following parameters for the indoor industrial scenario:
· For path loss:
	Scenario
	LOS/NLOS
	Pathloss [dB], fc is in GHz and d is in meters, see note 6
	Shadow 
fading 
std [dB]
	Applicability range, 
antenna height 
default values 

	Indoor Industrial sub-scenario 1
	LOS
	TBD
	TBD
	TBD

	
	NLOS
	TBD
	TBD
	TBD

	Indoor Industrial sub-scenario 2
	LOS
	TBD
	TBD
	TBD

	
	NLOS
	TBD
	TBD
	TBD

	Indoor Industrial sub-scenario 3
	LOS
	TBD
	TBD
	TBD

	
	NLOS
	TBD
	TBD
	TBD

	Indoor Industrial sub-scenario 4
	LOS
	TBD
	TBD
	TBD

	
	NLOS
	TBD
	TBD
	TBD



· For LOS probability:
	Scenario
	LOS probability (distance is in meters)

	Indoor Industrial sub-scenario 1
	TBD

	Indoor Industrial sub-scenario 2
	TBD

	Indoor Industrial sub-scenario 3
	TBD

	Indoor Industrial sub-scenario 4
	TBD



· For LSPs:
	Scenarios
	Indoor Industrial

	
	LOS
	NLOS 1
	NLOS 2
	NLOS 3
	NLOS 4

	Delay spread (DS)
lgDS=log10(DS/1s)
	lgDS
	
	
	
	
	

	
	lgDS
	
	
	
	
	

	AOD spread (ASD)
lgASD=log10(ASD/1)
	lgASD
	
	
	
	
	

	
	lgASD
	
	
	
	
	

	AOA spread (ASA)
lgASA=log10(ASA/1)
	lgASA
	
	
	
	
	

	
	lgASA
	
	
	
	
	

	ZOA spread (ZSA)
lgZSA=log10(ZSA/1)
	lgZSA
	
	
	
	
	

	
	lgZSA
	
	
	
	
	

	Shadow fading (SF) [dB]
	SF
	
	
	
	
	

	K-factor (K) [dB]
	K
	
	
	
	
	

	
	K
	
	
	
	
	

	Cross-Correlations 
	ASD vs DS
	
	
	
	
	

	
	ASA vs DS
	
	
	
	
	

	
	ASA vs SF
	
	
	
	
	

	
	ASD vs SF
	
	
	
	
	

	
	DS vs SF
	
	
	
	
	

	
	ASD vs ASA
	
	
	
	
	

	
	ASD vs 
	
	
	
	
	

	
	ASA vs 
	
	
	
	
	

	
	DS vs 
	
	
	
	
	

	
	SF vs 
	
	
	
	
	

	Cross-Correlations 1)
	ZSD vs SF
	
	
	
	
	

	
	ZSA vs SF
	
	
	
	
	

	
	ZSD vs K
	
	
	
	
	

	
	ZSA vs K
	
	
	
	
	

	
	ZSD vs DS
	
	
	
	
	

	
	ZSA vs DS
	
	
	
	
	

	
	ZSD vs ASD
	
	
	
	
	

	
	ZSA vs ASD
	
	
	
	
	

	
	ZSD vs ASA
	
	
	
	
	

	
	ZSA vs ASA
	
	
	
	
	

	
	ZSD vs ZSA
	
	
	
	
	

	Delay scaling parameter r
	
	
	
	
	

	XPR [dB]
	XPR
	
	
	
	
	

	
	XPR
	
	
	
	
	

	
Number of clusters 
	
	
	
	
	

	
Number of rays per cluster 
	
	
	
	
	

	
Cluster DS () in [ns]
	
	
	
	
	

	
Cluster ASD () in [deg]
	
	
	
	
	

	
Cluster ASA () in [deg]
	
	
	
	
	

	
Cluster ZSA () in [deg]
	
	
	
	
	

	Per cluster shadowing std  [dB]
	
	
	
	
	

	Correlation distance in the horizontal plane [m]
	DS
	
	
	
	
	

	
	ASD
	
	
	
	
	

	
	ASA
	
	
	
	
	

	
	SF
	
	
	
	
	

	
	
	
	
	
	
	

	
	ZSA
	
	
	
	
	

	
	ZSD
	
	
	
	
	



· For ZSD and ZOD offset parameters:
	Scenarios
	LOS
	NLOS 1
	NLOS 2
	NLOS 3
	NLOS 4

	ZOD spread (ZSD)
lgZSD=log10(ZSD/1)
	lgZSD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	lgZSD
	TBD
	TBD
	TBD
	TBD
	TBD

	ZOD offset
	µoffset,ZOD
	TBD
	TBD
	TBD
	TBD
	TBD
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