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Introduction
In RAN #102 meeting, the SID of Release 19 NR channel modelling enhancements for 7-24 GHz was agreed [1]. One objective of the SID is validating the channel model of TR 38.901 at least for 7-24 GHz using measurements. 

	· Validate using measurements the channel model of TR38.901 at least for 7-24 GHz
· Note: Only stochastic channel model is considered for the validation.
· Note: The validation may consider all existing scenarios: UMi-street canyon, UMa, Indoor-Office, RMa and Indoor-Factory.



In this contribution, we provide our views on the channel model validation of TR 38.901 for 7-24 GHz. 
Discussion
The channel model for frequencies from 0.5 to 100 GHz was provided in TR 38.901 [2] at the beginning of 5G era. Since the spectrum used in 5G includes FR1 and FR2, the channel model in TR 38.901 was generated, mainly based on measured data with carrier frequency in sub-6 GHz and above 24 GHz. There were not many measurements performed in 7-24 GHz carrier frequency. Hence, the existing channel model defined in TR38.901 needs to be validated for 7-24 GHz carrier frequency, using measurement data. It is beneficial to first agree on a list of parameters in TR 38.901 to be validated via measurement. 

Delay spread and angular spread

In TR 38.901, Tables 7.5-6 – 7.5-11 provide the channel model parameters for UMi-Street Canyon, UMa, RMa, Indoor-office, Indoor-Factory. Inside these tables, the parameters of delay spread, AoD spread, AoA spread, ZoA spread, ZoD spread are worth to be examined/validated for 7-24 GHz. 

It was shown in [3] that the delay spread parameters in UMi, Indoor-office, Indoor-factory for 7-24 GHz in TR 38.901 are quite different from those in the measurements. Furthermore, based on the measurements, it is shown [4] that the delay spread decreases with frequency for LOS and NLOS in indoor scenarios. This is not reflected in TR 38.901 for Indoor factory scenario.

Proposal 1: RAN1 is to validate the parameters of delay spread, AoD spread, AoA spread, ZoA spread and ZoD spread for 7-24 GHz.

Material penetration loss and O2I penetration loss

In TR 38.901, Table 7.4.3-1 provides the material penetration losses. When comparing these penetration losses with the real measurements [5] for 7-24 GHz, we found their difference is quite large. Hence, we think the material penetration loss parameters in TR 38.901 Table 7.4.3-1 need to be validated for 7-24 GHz. 

The material penetration losses in TR 38.901 Table 7.4.3-1 are used to calculate the path loss through external wall. Companying with the validation of material penetration losses, the path loss through external wall and O2I building penetration loss model should also be validated. 

Proposal 2: RAN1 is to validate the material penetration loss and O2I building penetration loss model for 7-24 GHz. 

RMa and UMa scenario 
In TR 38.901, the RMa channel model is defined only for up to 7 GHz. The main reason why RMa channel model is not applicable to above 7 GHz is due to the lack of measurement. It is mentioned in SID that RMa scenario should be considered. Hence, we think all the parameters for RMa scenario should be studied based on measurement for 7-24 GHz. These include pathloss model, large scaled parameters (e.g., delay spread, angular spreads, Rician K-factor and shadow fading, etc) and small scaled parameters (e.g., cluster delay spread, cluster angular spreads, cluster shadow fading, etc). 

In the pathloss model for UMa scenario in TR 38.901, the height of base station is assumed to be 25 meters. However, it is not always feasible to set up a base station at height of 25 meters. Hence, it is beneficial to introduce the pathloss for UMa scenario at a lower base station height. 

Proposal 3: RAN1 is to study the pathloss model and channel model parameters (both large scaled parameters and small scaled parameters) for RMa scenario for 7-24 GHz and study the pathloss model for UMa scenario with a lower base station height for 7-24 GHz. 

It is shown [6] that a reflection surface changes from smooth to rough as the propagation frequency increases. This actually affects the cross polarization power ratio (XPR) in NLOS. In general, for a rough reflection surface, the cross polarization power is larger and hence the mean value of XPR is smaller. In TR 38.901, Tables 7.5-6 – 7.5-11 show that for NLOS, XPR has a mean value and standard deviation independent of carrier frequency. This XPR parameter should be validated via measurement for 7-24 GHz.

Proposal 4: RAN1 is to check whether to validate the cross polarization power ratio for 7-24 GHz.

Conclusion
In this contribution, we provided our views on channel model validation of TR 38.901 for 7-24 GHz. Our proposals are as follows:

Proposal 1: RAN1 is to validate the parameters of delay spread, AoD spread, AoA spread, ZoA spread and ZoD spread for 7-24 GHz.  

Proposal 2: RAN1 is to validate the material penetration loss and O2I building penetration loss model for 7-24 GHz. 

Proposal 3: RAN1 is to study the pathloss model and channel model parameters (both large scaled parameters and small scaled parameters) for RMa scenario for 7-24 GHz and study the pathloss model for UMa scenario with a lower base station height for 7-24 GHz. 

Proposal 4: RAN1 is to check whether to validate the cross polarization power ratio for 7-24 GHz.
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