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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution summarizes informal offline discussion on path loss models for IIOT based on the initial analysis in [1] and offline discussions in [2].
[bookmark: _Ref129681832]
Discussion
We discussed how to merge the different path loss model proposals. The variation between path loss models is huge, and direct average would lead to very high standard deviation. Different methods for averaging and grouping the models were discussed.
Companies should share the results per sub-scenario: BS height above/below clutter, high/low density clutter. How to classify high/low density clutter? We start from the pictures like in Nokia’s contribution [3] (i.e. company classifies the density as a starting point). Based on the path loss analysis, some results may be moved from high to low or vice versa. For the final results, we can discriminate between the two by specifying the threshold.
Agreement: Merge path loss models per sub-scenario.
For the frequency dependency: 
· Option A: divide all models by FSPL for comparison only (removing the frequency dependency from the results). 
· Option B (preferred): Perform multi-dimensional regression as a starting point.
Provide histogram of mean values of path loss.
For the merging (averaging of PL, different methods for shadow fading):
· Option 1: Collect raw data (distance, power, f, antenna height, sub-scenario) from companies. Companies are encouraged to share the data (Huawei, NTT DOCOMO, CMCC, Fraunhofer HHI, Nokia are open for Option 1) – The problem in this option is the limited amount data before May. (Huawei)
· Option 2: Calculate average from different models (Huawei, Nokia, CEA-LETI)
· Option 2a: generate random variables and calculate the final standard deviation.
· Option 2b: use mathematical method (the result should be the same as in 2a).
· Option 2c: average standard deviation.
· Option 3: Combine raw data from Option 1 and generate random variables from different path loss models that we don’t have raw data available, and fit the path loss and std. (NTT DOCOMO)
Note: Fast fading must be filtered out
The data format should be as follows. In can be, e.g., an Excel table, or a Matlab .mat file.
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Proposal: For LOS path loss
· Option 1: Use a common LOS path loss model in LOS state for all industrial sub-scenarios with path loss exponent [close to 2 or 1.855] and SF [2.15 or 3] dB
· Option 2: ABG/CI model for each sub-scenario as a starting point. IF results match well, we can go for Option 1.

Proposal: For NLOS path loss
· Option 1: Use the CI model with an exponent dependent on frequency, BS height and clutter density 
· Option 2: CI path loss model for each sub-scenario
· Elevated gNB: path loss exponent of approximately 2.5 and standard deviation of shadow fading of approximately 3-6 dB
· Clutter-embedded gNB: path loss exponent of approximately 3.2 and standard deviation of shadow fading of approximately 6-8 dB
· Apply simple free space frequency scaling for the path loss
· Option 3: ABG/CI model for each sub-scenario. Compare results and decide based on them.

Proposal: Consider modeling additional pathloss due to device embedding that depends at least on the material of the enclosure and the operating frequency
Note: this can be considered as an implementation aspect, like BS cable loss or UE body loss. 

Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Companies are encouraged to provide path loss results according the ideas described above. Raw data could be shared via the channel model reflector. Channel model proposal (path loss equation & parameters) could be sent to the channel model reflector. 
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