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1. Introduction 

At RAN4 #41, contributions [1], [2] were submitted, which discussed simulation setup for a lossy cable propagation scenario. At that time, we raised the possibility for a need of a Doppler correction factor due to propagation speed differences. Due to lack of time, this was not discussed in detail, so we provide some background here in this contribution.     
2. Discussion 

If the radio propagation was over the air and was measured on a plane wavefront then the Doppler would be 
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  is the wave vector with 
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, where 
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 is the speed of radio wave propagation in air,  
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 is the carrier frequency and  
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 is the receiver velocity vector.  
When the radio wave propagates trough a lossy cable, then 
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(speed of radio wave propagation in cable) will be about 30% less and 
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 (wavelength in cable) would also be about 30% less.  
If the receiver antenna was traveling in the near field of the lossy cable and observed the radio wave phase at the single closest point of the antenna cable, then obviously, the observed Doppler would be 30% higher than it would have been in the over-the-air antenna scenario.  
The above simplistic reasoning ignores the fact that part of the propagation will be still across the air, which is a different medium, and that the observed phase will be a result of a synthesis of many elementary waves originating from many points of the antenna.  But intuitively, we could still argue, supported by symmetry reasons, that we would have to move the receiver antenna by  
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 along the tunnel in order to observe the same phase as at the starting position, therefore the observed Doppler with a lossy cable should be 30% higher than in then in the over-the-air case. Reciprocity would suggest the same for the reverse link as well. 
3. Conclusion

If the arguments are supported by consensus then the simulation Doppler scenarios should be adjusted according to the propagation speed differences.      
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