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Introduction
[bookmark: _Hlk510705081]A new radio propagation model for indoor industrial scenarios is being investigated as part of the Rel-16 SI to support studies on URLLC/IIOT enhancements [1]. After the email discussions on Scenario Description [FS_IIIOT_CM-05], Path Loss [FS_IIIOT_CM-06] and LOS probability [FS_IIIOT_CM-07], a consensous was reached among the different parties about the minimum number of sub-scenarios to consider, as well as about the intended modelling approaches.
In this document, we make a proposal of modeling path loss based on antenna configurations (clutter-emebded or elevated) and modeling LOS probability based on clutter density (“low” or “high”). A similar reasoning was followed in the development of the models presented in [2] and [3].  
Section 2 addresses the simple modeling proposal in relation to the fundamental scenario characteristics and  propagation dynamics. Section 3 provides some concluding remarks.
Simplified modeling of industrial sub-scenarios
By following a similar reasoning as in [2] and [3], we propose a simple way forward to integrate the modelling of the different gNB antenna configurations (clutter-emebded or elevated) and the scenario clutter types (“low” density industrial clutter (LDI) and “high” density industrial clutter (HDI) as defined in [4]).
By adopting the way forward proposed in [FS_IIIOT_CM-06] and [FS_IIIOT_CM-07], the model can be tuned in a simple manner to capture the main industrial characteristics and propagation dynamics by acting mainly on the definitions of the path loss exponent (n), standard deviation of the shadow fading (SF) and the LOS probability distribution (prLOS). 
Radio propagation of all possible 4 sub-scenarios defined in [FS_IIIOT_CM-05]:
· 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)
can be characterized by different combinations of the aforementioned parameters.
[bookmark: _GoBack]For simplicity, the low and high clutter densities in the sub-scenarios can be represented by different LOS probabilities. As explained in [4], “low” clutter density scenarios (LDI) with low density of machinery will present higher LOS probability than “high” clutter density scenarios (HDI) scenarios, where the heavier presence of machinery and other obstacles and machines will result in a higher probability of shadowing. This fact can be modeled by considering an exponential LOS probability function computed over simulations of agreed reference scenarios (the exact formulation of prLOS for each type of clutter remains FFS as detailed in [4]).
With respect to the gNB antenna configurations, we propose that no distinction should be made between sub-scenarios in LOS conditions. Either LDI or HDI, with any gNB antenna configuration (elevated or clutter-embedded) is observed to have propagation close to free space, so we propose using a fixed path loss slope close to n=2. The standard deviation of shadow fading, irrespective of the sub-scenario, is expected to be low and close to 3 dB [2]. Such standard deviation can account for almost-LOS and waveguiding effects (region above and below the mean LOS path loss, respectively).
For NLOS, path loss should be modeled for the two gNB antenna configurations. Link configurations with gNB antennas deployed in elevated positions above average clutter level will result in low NLOS path loss exponents close to nNLOS = 2.5 (note: assuming CI reference model with FSPL(1m) anchor), and standard deviation of shadow fading SFNLOS in the order of 3-6 dB. On the other hand, configurations considering clutter-embedded gNB antennas, will result in larger slopes nNLOS = 3.2 (note: assuming CI reference model with FSPL(1m) anchor) and also larger standard deviation for shadow fading than the case with elevated antennas, SFNLOSaround 6-8 dB [3].
Unless there are clear evidences to the contrary, we propose to model path loss frequency dependency by simple free space scaling in both LOS and NLOS conditions as suggested in [2].
	Proposal 1: Model clutter density level by LOS probability.
· “Low” density industrial clutter scenarios (LDI) must have higher LOS probability than “high” density industrial clutter scenarios (HDI).
Proposal 2: Model LOS path loss of all sub-scenarios by a path loss exponent close to 2 and a standard deviation of shadow fading in the order of 3 dB.
Proposal 3:For NLOS condition, model path loss and shadow fading depending on the gNB antenna configuration:
· Larger path loss exponent and standard deviation of shadow fading for clutter-embedded gNBs than for elevated gNBs.
· Elevated gNB: path loss exponent of approximately 2.5 (assuming CI reference model with FSPL(1m) acnhor) and standard deviation of shadow fading of approximately 3-6 dB.
· Clutter-embedded gNB: path loss exponent of approximately 3.2 (assuming CI reference model with FSPL(1m) acnhor) and standard deviation of shadow fading of approximately 6-8 dB.
Proposal 4: Apply simple free space frequency scaling for the path loss.



By considering all previous proposals, the model formulation may result in something very simple: 
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Conclusion
In this contribution, we have proposed a framework to model 4 target sub-scenarios resulting of the combination of “low” and “high” density clutter scenarios and “elevated” or “clutter-embedded” gNB antenna configurations. 
Our simple modelling approach allows to model all sub-scenarios at glance by means of path loss exponents, standard deviations of shadow fading and LOS probability.
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