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1. Introduction
In RAN1#92bis meeting, the general structure of channel model for NTN system is agreed and corresponding skeleton is also captured in existing TR38.811. The objective of this document is to propose a text for the section 6.8 w.r.t additional modeling components of TR 38.811 “Study on NR to support Non-Terrestrial Networks”.
1. Text proposal for approval
It is proposed to add the following texts to TR 38.811 “Study on NR to support Non-Terrestrial Networks”.
* * * Start of changes * * * * 
2. References
[X1] Recommendation ITU-R P.531, “Ionospheric propagation data and prediction methods required for the design of satellite services and systems”
[X2] Recommendation ITU-R P.618, “Propagation data and prediction methods required for the design of Earth-space telecommunication systems”

* * * End of Changes * * * *

* * * Start of changes * * * * 
6.8 Additional modelling components
6.8.1 Time-varying Doppler shift with dual mobility
The Doppler shift generally depends on the time evolution of the channel as the joint results due to the movement of Tx and Rx, or scatterer movement. As mentioned above, the movement of BS and UE are time-varying, especially in the spaceborne case. Then, the more general form to describe the phase rotation due to the Doppler shift can be calculated as:

	.










Here,  is the normalized vector that points into the direction of the incoming wave as seen from the Rx at time .  denotes the velocity vector of the Rx at time . is the normalized vector that points into the direction of the outgoing wave as seen from the Tx at time .  denotes the velocity vector of the Tx at time . While  denotes a reference point in time that defines the initial phase, e.g. .
6.8.2 Faraday Rotation
The Faraday rotation is introduced to describe the rotation of the polarization due to the interaction of the electromagnetic wave with the ionized medium in the earth’s magnetic field along the path. In case of propagation for spaceborne BS above the ionosphere, the Faraday rotation should be calculated as:
[bookmark: _GoBack]
The polarization matrix in equation XX and XX in section 6.7 should be updated by post-multiplied with for the channel coefficient generation of the mth path in the nth cluster, where  is calculated as [X1][X2]:
 ,
where  is the faraday rotation in degree and f is the central carrier frequency in GHz. 
* * * End of Changes * * * *
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