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1. Introduction
Non-terrestrial networks channel model are defined in TR38.811 [1]. As described in clause 6.8.1, time-varying Doppler shift may result from movement of both BS and UE. However, Doppler spectrum is currently not specified in the TR. In this contribution, we propose a Doppler spectrum model assuming no local scattering around the spaceborne platform. 
2. Doppler spectrum in NTN
Compared to terrestrial networks, Doppler power spectrum encountered in NTN may differ from terrestrial models for two raisons:
· Moving gNBs (especially in the case of LEO satellites)
· High elevation angle between gNB and UE
Assuming no local scattering around the spaceborne platform (i.e. all multipath components come from/go towards exactly the same direction), no Doppler spectrum is generated by the moving gNB, as all multipaths are similarly affected. Doppler spectrum is only generated by UE environment, as illustrated at Figure 1 for the downlink case. The uplink case is similar as it is the reverse case.
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[bookmark: _Ref798285]Figure 1: Doppler effects in NTN

On the contrary, Doppler shift is caused by both gNB and UE motions.
The Doppler power spectrum is illustrated at Figure 2, and can be divided as follows:
· A Doppler shift due to the satellite motion
· Doppler spectrum due to local scattering around the UE
· A pure Doppler peak due to mobile movement (in LOS conditions)
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[bookmark: _Ref630959]Figure 2: Doppler power spectrum in NTN in LOS conditions
Proposal 1: Doppler power spectrum shall be introduced in clauses 6.7.1 and 6.9.2 of [1]
For terrestrial networks, each tap is characterized by a classical (Jake) Doppler spectrum as described in TR38.901 [2]. In this model, all multipath components are considered to be uniformly distributed around all directions to the UE. This assumption is generally considered as pessimistic for NTN cases, and a low-pass low-order Butterworth filter is generally preferred, as described in [3]. It can be reasonably assumed that the Doppler spectrum of each tap is in fact elevation dependent and that Doppler spectrum becomes similar to the terrestrial case for low elevation angles. Therefore it is proposed to keep Jakes model for NTN Doppler spectrum while keeping in mind that it is a pessimistic model for high elevation angles. Note that in case of LoS condition, it is assumed that the Doppler spectrum of the LOS tap additionally contains a peak at the Doppler shift fS = 0.7 fD  with and an amplitude such that the resulting fading distribution has the specified K-factor. 
Proposal 2: Consider that each tap is characterized by a Jakes Doppler power spectrum for NTN channel models
3. Conclusion
Proposal 1: Doppler power spectrum shall be introduced in clauses 6.7.1 and 6.9.2 of TR38.811
Proposal 2: Consider that each tap is characterized by a Jakes Doppler power spectrum for NTN channel models
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Appendix: Text proposal for Section 6.7.1 and 6.9.2 of TR 38.811

----- start of text proposal -----
6.7.1	Flat fading
 [Keep the current text as is and add the following note at the end:]
[bookmark: _Toc516793185]Note: A classical (Jakes) spectrum is assumed  with maximum Doppler shift  where . In case of LoS conditions, the Doppler spectrum contains a peak at the Doppler shift  with amplitude such that the resulting fading distribution has the specified K-factor. It shall also be noted that the satellite motion only induces a frequency shift.
6.9.2	TDL models
[bookmark: _GoBack]The Tapped Delay Line (TDL) models are filtered from the CDL models according to the section 7.7.4 of TR38.901 by assuming isotropic UE antenna. The delays can be scaled according to the section 7.7.3 of the same document (TR38.901).     
The Doppler spectrum for each tap is characterized by a classical (Jakes) spectrum shape and a maximum Doppler shift  where . In case of LoS condition, the Doppler spectrum of the LOS tap additionally contains a peak at the Doppler shift  with amplitude such that the resulting fading distribution has the specified K-factor. It shall also be noted that the satellite motion only induces a frequency shift.

Table 6.9.1-1 gives the TDL models in a suburban environment for different elevation angles and for LOS and NLOS conditions.
[The rest of the section is unchanged]
----- end of text proposal -----
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