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1 Introduction

In the last RAN4 meeting Ericsson proposed propagation model for the leaky cable under speed train environment [1]. The motivation was to use this model for base station demodulation requirements under speed train scenario [2]. This proposed channel model was characterized by practically zero change in Doppler frequency along the leaky cable inside the tunnel. This assumption is based on findings from earlier field trails [3]. This proposed leaky cable model [1] has also been suggested to be used for defining the base station requirements under tunnel scenario [4].

However, it has been argued in [5] that due to the lower propagation speed inside the cable there might be a need of a Doppler correction factor in a leaky cable scenario. In this contribution we analysis the need for any Doppler correction in a leaky cable scenario as suggested in [5].
2 Doppler Shift in Leaky Cable
The reasoning in this contribution [5] ignores one important aspect, namely the process with which electromagnetic energy is coupled from the leaky cable to free space. Typically this is achieved by radiating slots along the length of the cable. It is not unreasonable to assume that the phase on each radiating slot follows from the reduced wavelength inside the cable. However, this does not necessarily imply that the field outside the cable has a phase variation that is as rapid as inside the cable. 

Consider that each radiating slot will generate a spherical wave with wavelength ( = c/f where c is the speed of light in free space. The Doppler frequency that one such spherical wave gives rise to in a receiver moving with speed v will be limited by ±v/(. The total field outside of the cable will be the superposition of many such spherical waves, one for each radiating slot. As the air is linear for all reasonable field strengths the superposition is linear, i.e. no new frequencies can be created. Thus the total field will still give rise to a Doppler which is limited by ±v/(.

From the above reasoning, there appears to be no need to adjust the Doppler frequencies in the simulated scenarios.
3 Conclusions
It has been discussed that field emanating in the air from a cable with many closely spaced radiating slots is the superposition of many such spherical waves in a linear fashion. The maximum Doppler frequency cannot be higher than the maximum Doppler frequency of each individual spherical wave observed by a receiver moving along the cable. This leads us to a conclusion that no Doppler correction factor is needed in a leaky cable scenario.
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