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1   Introduction
In the RAN4 meeting #78, we propose to consider specifying the BS demodulation performance requirements for supporting frequency pre-compensation [1]. According to online discussion, there are two questions on this proposal:
· How can BS conduct frequency pre-compensation when the UE is approaching RRH if the splitting RRH is used?

· How can BS conduct frequency pre-compensation when there are two trains meet each other along the tracks?
In this paper, we try to reply on those questions.
2   Discussion
Firstly for the scenarios in the first and second questions, i.e., when UE is approaching RRH and when two trains meet each other long the tracks, the BS will stop conducting frequency pre-compensation.
Firstly let’s look at the demodulation performance. In Figure 1 and Figure 2, we show the demodulation performances of two kinds of receiver: case 1 is HeUE based on non-linear LS estimation of Doppler spectrum and case 2 represents the legacy receiver assuming U-shape Doppler spectrum and the frequency tracking is based on CRS of 0&7 with 4&11. 

The difference between Figure 1 and Figure 2 is that Figure 1 shows the performance around the middle of two RRHs while Figure 2 shows the performance when the UE moves from one RRH to the other RRHs.
From the figures, we observe that

· Observation 1: the big performance loss most likely happens when UE is located in the middle of two adjacent RRHs.
The scheme of frequency pre-compensation is mainly targeting at improving the performance in-between the two RRHs. So although the eNB has to stop the pre-frequency compensation operation when UE is approaching RRH if the splitting antenna is used at RRH, the main part of gain could be obtained by improving the performance for the users in-between RRHs.
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Figure 1: Performance when UE is at the middle of two adjacent RRHs
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Figure 2: Performance when UE is moving from RRH to RRHs

According to our knowledge the interval between two scheduled trains is about 5~7 minutes. Considering the velocity of 350km/h, the safety inter-distance between two trains is about 30km~40km to avoid the collision. Assume that there is one train every 30km and assume that the total distance that the train will travel along is 1000km. 
The case that two trains meet will happen 33 times in the whole traveling duration. Assume for each meeting one cell could not be used for frequency pre-compensation. So totally there will be 33 RRHs where the frequency compensation cannot be used. Assume that the inter-distance between RRHs is 1km. There will be 1000 RRHs along 1000km distance. The probability that the frequency pre-compensation cannot be used is around 3.3%.
So we think that 

· Observation 2: the event that the frequency pre-compensation cannot be used due to two train’s meeting happens with low probability.
3   Conclusions
In this contribution, we try to address two questions for frequency pre-compensation. After analysis we got two observations:
· Observation 1: the big performance loss most likely happens when UE is located in the middle of two adjacent RRHs.
· Observation 2: the event that the frequency pre-compensation cannot be used due to two train’s meeting happens with low probability.
Based on the observations, we think that frequency pre-compensation can still bring in the significant gain even if it cannot be fully utilized in some case. So we propose that:
· Proposal: to verify the functionality and guarantee the good performance of frequency pre-compensation, we propose to specify a new BS performance requirement.
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