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1   Introduction
In SI phase, BS frequency pre-compensation solution was approved as one possible essential enhancement option [1]. In RAN plenary meeting #70, the new work item “Performance enhancements for high speed scenario” was approved [2]. One of the new WI objectives is
· Specify demodulation performance requirements for the downlink demodulation performance if needed, based on the following three candidate solutions provided in SI, including advanced receiver in high speed scenarios, BS frequency pre-compensation and Unidirectional SFN arrangement.

· Specify new CSI requirements considered for the final solutions to enhance the downlink demodulation performance, if needed.
· For the requirements with advanced receiver in high speed scenarios, the other receiver solutions showing comparable performance with the candidate solutions can be considered.
· Receiver robustness in other scenarios/channels should be considered.
In this contribution, we will give our view on BS frequency pre-compensation solution.

2   Discussion
With respect to BS frequency pre-compensation, BS determines 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 simulation result with the frequency pre-compensation under the SFN channel model defined in 6.4.2.1 in [1] at a velocity of 350km/h is provided compared with the performance of legacy UE without pre-compensation assuming the fixed MCS assumption. During the simulation, the BS is assumed to use the UE 100 meters away from the targeting UE as the reference point to estimate the Doppler frequency for the compensation per RRH. It is assumed that the Doppler shift estimation at each RRH is ideal. UE is the legacy UE which assumes the single Doppler shift and U-shape spectrum for Doppler spread.
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Figure 1 Figure 6.4.3.2-1: Simulation results for the solution of BS frequency pre-compensation (R4-155658)

With respect to the scenario where the train is just passing through one RRH, the Doppler shifts experienced by all UEs onboard the same train will be divided into three sets, including positive Doppler shift, negative Doppler shift, zero. Consequently, concern about how to perform pre-compensation with the same Doppler shift value was presented. Actually the UE Doppler shifts experienced by all UEs would be small at this scenario, and the degradation of UE performance resulting from Doppler shift would not be significant. Then no frequency shift pre-compensation is performed at this scenario.
With respect to the scenario of train crossing, the UEs on the two trains have Doppler shifts with opposite sign. If cell-specific pre-compensation is performed based on the frequency shift estimation using uplink signal from the UEs only one of the trains, the frequency shifts of UEs on the other train will increased to two times compare to without compensation. As the duration of train crossing is short, no frequency shift pre-compensation will be performed at this scenario.
Based on the above discussion, we think that BS frequency pre-compensation is an efficient way to improve the downlink performance. In order to guarantee the functionality and good performance for frequency pre-compensation, we propose to consider specifying the new BS requirements to verify it. 
Proposal: to verify the functionality and guarantee the good performance of frequency pre-compensation, we propose to specify a new BS performance requirement.
3   Conclusions
In this contribution, we described the BS frequency pre-compensation solution and discussed two aspects of this solution. The conclusions are:
For the scenarios where the train is just passing through one RRH and train crossing, no frequency shift per-compensation will be performed.
And 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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