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1 Introduction

The BS frequency pre-compensation has been discussed in SI phase [1] and during the work item. In this contribution we provide our analysis.
2 Discussion

In the SI TR [1] the proposal is described as:
In this section, the BS based solution called the BS frequency pre-compensation is introduced, in which BS will determine the downlink Doppler frequency to be compensated by estimating the uplink Doppler frequency using the uplink signal, e.g., PUCCH and PUSCH, and then compensate the frequency per RRH before transmitting in downlink. … The BS frequency pre-compensation discussed here is mainly based on the CRS transmission mode (in order to enhance both system information block transmission and data transmission), and the frequency to be compensated is cell-specific.
The proposal has been presented during WI phase [2, 3] and in SI phase [4].
The main technical problem with the proposal is the fact that all the cell resources are compensated in the same way since it is cell specific. This is also stated in [4]:

BS based solution can not address the issue when one cell has two trains moving in the different directions along the separate tracks….

Observation 1: BS frequency pre-compensation is cell specific and can only adapt to one Doppler shift at a time.

Correctly compensating for one train will have the opposite effect when it comes to Doppler Shift on a meeting train. The compensation will make performance worse compared to no regulation, for the meeting train.
Observation 2: The compensation will make performance worse compared to no regulation, for the meeting train.

The main remedy proposed is to detect when BS frequency pre-compensation cannot be used and turn it off [3]. However turning off compensation could defeat the purpose of compensating in the first place. If compensation is really needed, i.e. at high Doppler due to high speeds then turning it off could be problematic. A Shinkansen train is 16 cars and 400 meters long. At max speed of 350 km/h it will take 8 seconds from first meeting to last cars passing each other. We can assume that a roll out and implementation of this feature would need some further margins and therefore 8 seconds without regulation is a minimum. It is noted that even higher speeds will proportionally shorten the meeting times, but since reaction times have to be added to a real implementation 8 seconds could be a good model. However 8 seconds is long enough to trigger radio link failures during the period of no regulation.
Observation 3: If compensation is really needed then turning compensation of during a train meeting could impact the link.
3 Conclusion


The BS frequency pre-compensation has been discussed in SI phase [1] and during the work item. In this contribution we provide our analysis.

Observation 1: BS frequency pre-compensation is cell specific and can only adapt to one Doppler shift at a time.

Observation 2: The compensation will make performance worse compared to no regulation, for the meeting train.

Observation 3: If compensation is really needed then turning compensation of during a train meeting could impact the link.
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