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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 Fast fading modeling and parameters [FS_IIIOT_CM-08], companies were encouraged to provide contributions on parameter values for the different sub-scenarios defined in [FS_IIIOT_CM-05].
This document provides cross polarization ratio (XPR) measurement results obtained from two operational factory halls at 3.5 GHz, during the same measurement campaign reported in [2]. 
Section 2 provides an overview of the measurement campaign and the data processing performed, Section 3 provides an overview of the results; and, finally, Section 4 provides some concluding remarks.
Measurement Campaign and Data Processing
The results presented in this document were obtained from measurements performed at two operational factory halls of approximated dimensions 100 m x 50 m x 5 m and 75 m x 75 m x 10 m. Both halls can be described as “high” clutter density scenarios as per the definitions in [3]. The measurements were taken while the factory was operational, so there were active workers around the measurement areas throughout all the activity.
The measurement setup considered a 40 deg half-power beamwidth (HPBW) MIMO panel transmitter antenna with 2 RF branches (V-pol and H-pol) deployed at 2.6 m slightly above average clutter height (2.5 m). At the receiver end, a single V-pol omni-directional antenna was used, mounted on a trolley at 1.75 m height. 
[bookmark: _GoBack]Two continuous waves (CW) were transmitted simultaneously in the 3.5 GHz band (one from the V-pol branch and one from the H-pol branch, with a center carrier frequency difference of 2 MHz) and measured simultaneously at the receiver side, with a sampling rate of 20 Hz. Measurements were performed at a very slow walking speed, resulting in an effecting sampling rate of 13-15 samples/wavelength which allowed to capture fast-fading effects. Both LOS and NLOS conditions were considered for distances up to approximately 100 m over a total of 16 different measurement routes with various transmitter locations. 
The cross polarization ratio (XPR) has been computed from the raw power measurement samples as follows: 

where PVV and PVH are the received power values measured at the V-pol port of the receiver antenna when the transmitter antenna is fed through its V-pol port and H-pol ports respectively. 
Cross Polarization Ratio Results
XPR distributions are given in Figure 1 for both LOS and NLOS conditions. In both cases, the resulting distributions are Gaussian, and the mean and standard deviation values are summarized in Table 1.


[image: ]
Figure 1. Histogram of the XPR samples from a “high” clutter density scenario in both LOS and NLOS conditions.
Table 1. Summary of XPR mean and standard deviation values from LOS and NLOS conditions in a "high" clutter density scenario.
	
	LOS
	NLOS

	µXPR [dB]
	9.7
	8.5

	σXPR [dB]
	6.3
	6.9



Observation 1: XPR can be modelled as Gaussian for both LOS and NLOS conditions.
Observation 2: XPR presents slighty smaller mean value in NLOS than in LOS.
Observation 3: XPR presents a similar standard deviation in both LOS and NLOS.
Conclusion
In this contribution, we have provided cross polarization ratio measurement results for slightly elevated gNB antenna configurations in two operational factory halls at 3.5 GHz. These results complement the LOS and NLOS path loss and shadow fading results previously provided in [2].
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Appendix A – New Literature
[4] discusess path loss, K-factor, delay spread and MPC statistics for 1.2, 2.55 and 5.8 GHz in LOS and OLOS conditions in a 120 m x 60 m automobile factory.
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