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1	Introduction
In the Study Item on Channel Modeling for Indoor Industrial Scenarios [1], a channel model is currently being defined. The study item is expected to close at RAN#85 in September, with RAN1#98 in August as the final meeting for completing the channel model work in RAN1. In this contribution we discuss the procedures related to calibration of different companies’ implementation of the Indoor industrial channel model. 
In previous study items related to channel modeling it has been found beneficial to include a calibration campaign, in which companies agree on some simulation settings and generate channel model metrics using their respective implementations of the channel model. Comparison of these metrics can help validate the implementations and aid in finding and removing implementation errors. This increases the quality of subsequent 3GPP work that utilizes the channel model since companies are more likely to draw similar conclusions if their channel model implementations are aligned. Documentation of the previous calibration campaigns performed during the development of the models documented in TR 38.900/38.901 is found in TR 38.901, clause 7.8. 
In the present study item, there has not yet been any formal agreements to conduct a similar calibration campaign for the Indoor industrial scenario, however this has been implicitly understood through the following agreements from RAN1#96b:


Agreements:
[bookmark: _Hlk535322247]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


Agreements:
Consider using the proposed simulation settings in the table below as a starting point for channel model calibration.

	Parameter
	Values

	Scenario
	Indoor industrial – sub-scenarios 1-4

	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, FFS on exact grid and number
BS height = [1.5] m or 8 m

	UT distribution 
	uniform dropping for indoor with minimum distance ([2D or 3D]) of [1] m
UT height = 1.5 m

	UT attachment
	Based on pathloss 






[bookmark: _Ref178064866]2	Channel model calibration
2.1	Scope and time scale
There are some limitations regarding the time schedule for the calibration campaign:
· The model details are not available yet. Some progress is expected at RAN1#97 but perhaps not all details will be decided at the meeting
· Well-documented model and simulation settings are required for a successful calibration. The work in the present SI is to be documented in TR 38.901 using one or more CRs that are expected to be approved in RAN1#98. However, the rapporteur is maintaining and updating a draft CR [2] containing text proposals for capturing the agreements within the SI. 
· Companies will need some time to implement the model and run the calibration simulations
· The calibration campaign should preferably be finalized by RAN1#98
Considering the above, it may be prudent to have a limited scope for the channel model calibration campaign, e.g. in terms of the number of simulation variants and metrics. Note that this does not preclude more elaborate calibration at a later stage, e.g. in some future SI or WI which will use the indoor industrial channel model. To ensure that enough time is provided for the implementations of the channel model the calibration campaign should start no later than e.g. end of June. In case some model details are not fully agreed by then it is proposed that the corresponding InH parameter settings are used for calibration only. Finally, to ensure a well-documented basis for the implementations, it is proposed to use TR 38.901 v15.0.0, with modifications according to an update of the draft CR [2] considering any further agreements that are made between RAN1#96bis and the time that the calibration campaign starts. Such agreements may possibly include email agreements after RAN1#97.
Therefore, the following is proposed:
[bookmark: _Toc7787905][bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246]A limited-scope calibration campaign is conducted before RAN1#98
· [bookmark: _Toc7787906]Starting point TBD, e.g. end of June
[bookmark: _Toc7787907][bookmark: _GoBack]The calibration campaign is based on TR 38.901 v15.0.0, with modifications according to an update of the draft CR in R1-19xxxxx as agreed in e.g. an email discussion
· [bookmark: _Toc7787908]Updates should include text proposals corresponding to any further agreements until the starting date of the calibration
· [bookmark: _Toc7787909]In case some model parameters have not been agreed by that date, corresponding model parameters from InH should be used
· [bookmark: _Toc7787910]Note: The use of InH parameters in such cases are for calibration purposes only

2.2	Details on channel model calibration
The agreements summarized in the introduction provides some starting point for the calibration assumptions. However, for a complete specification of the calibration assumptions the following additionally needs to be specified:
· BS deployment and UT dropping
· Carrier frequency
· Tx power and Rx noise figure
· Calibration metrics
Therefore, we propose to extend the calibration assumptions with the following (additions and modifications compared to the agreed starting point marked with track changes).
[bookmark: _Toc7787911]Use the following calibration simulation assumptions and metrics


	Parameter
	Values

	Scenario
	Indoor industrial – sub-scenarios 1-4

	Room size
	100x100 m

	Room height
	10 m

	Sectorization
	None

	BS antenna configurations
	1 element (vertically polarized), Isotropic half-wave dipole antenna gain pattern

	UT antenna configurations
	1 element (vertically polarized), Isotropic half-wave dipole antenna gain pattern

	Handover margin (for calibration)
	0dB

	BS deployment
	Rectangular grid with ISD = 20 m, FFS on exact grid and number in locations with x and y coordinates 10, 30, 50, 70, and 90 m, i.e. 25 locations in total
BS height = [1.5]2 m or 8 m

	BS Tx power
	30 dBm

	UT distribution 
	uniform dropping for indoor with minimum distance ([2D or 3D]) of [1] m
UT height = 1.5 m

	UT attachment
	Based on pathloss 

	UT noise figure
	9 dB

	Carrier frequency
	3.5 GHz, 28 GHz

	Bandwidth
	20 MHz for 3.5 GHz, 100 MHz for 28 GHz

	Metrics
	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






Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	A limited-scope calibration campaign is conducted before RAN1#98
	Starting point TBD, e.g. end of June
Proposal 2	The calibration campaign is based on TR 38.901 v15.0.0, revised according to an update of the draft CR in R1-19xxxxx as agreed in e.g. an email discussion
	Updates should include text proposals corresponding to any further agreements until the starting date of the calibration
	In case some model parameters have not been agreed by that date, corresponding model parameters from InH should be used
	Note: The use of InH parameters in such cases are for calibration purposes only
Proposal 3	Use the following calibration simulation assumptions and metrics

	Parameter
	Values

	Scenario
	Indoor industrial – sub-scenarios 1-4

	Room size
	100x100 m

	Room height
	10 m

	Sectorization
	None

	BS antenna configurations
	1 element (vertically polarized), Isotropic half-wave dipole antenna gain pattern

	UT antenna configurations
	1 element (vertically polarized), Isotropic half-wave dipole antenna gain pattern

	Handover margin (for calibration)
	0dB

	BS deployment
	Rectangular grid with ISD = 20 m, FFS on exact grid and number in locations with x and y coordinates 10, 30, 50, 70, and 90 m, i.e. 25 locations in total
BS height = [1.5]2 m or 8 m

	BS Tx power
	30 dBm

	UT distribution 
	uniform dropping for indoor with minimum distance ([2D or 3D]) of [1] m
UT height = 1.5 m

	UT attachment
	Based on pathloss 

	UT noise figure
	9 dB

	Carrier frequency
	3.5 GHz, 28 GHz

	Bandwidth
	20 MHz for 3.5 GHz, 100 MHz for 28 GHz

	Metrics
	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






[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref528923815][bookmark: _Hlk525744306]RP-182138, SID on Channel Modeling for Indoor Industrial Scenarios, Ericsson, 3GPP TSG-RAN Meeting #81, Gold Coast, Australia, September 10th – 13th 2018.
[bookmark: _Ref7699199]R1-1907409, Addition of indoor industrial channel model, draft CR, Ericsson, RAN1#97, Reno, USA, May 13-17, 2019

