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1 Introduction
This contribution will capture the potential enhancement solution based on the BS frequency pre-compensation before transmission under the SFN high speed scenario.
2 TP proposal
-------------------------------------------- -- Start of Change ---------------------------------------------

6.4.3
Possible essential enhancement options
6.4.3.2 
BS frequency pre-compensation

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.
In Figure 6.4.3.2-1, the simulation result with the frequency pre-compensation under the SFN channel model defined in 6.4.2.1 with 350km/h velocity is provided compared with the performance of legacy UE 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. And the other simulation assumptions are provided in 6.4.1 and more details are referred in R4-155658.

From Figure 6.4.3.2-1, the performance of PDSCH under SFN scenario can be significantly improved by using the BS frequency pre-compensation scheme.
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Figure 6.4.3.2-1: Simulation results for the solution of BS frequency pre-compensation (R4-155658)

More analysis on the BS frequency pre-compensation will be provided in the following. 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. As a result, for the scenario where the train pass one site, the UEs in the front of the train and in the rear of the train may observe the different Doppler frequencies. The UE performance won’t degrade significantly in such scenario, but some possible remedies may be needed. Firstly, for the site with the omni-directional antenna or the antenna alike, one path of signal from the nearest site will dominate the channel and the performance can be guaranteed if UE can track the dominant Doppler frequency. Secondly, the splitting RRH-s will be used per site, and each RRH will cover one of two directions, and the different Doppler frequency compensations are able to apply to the separate RRH-s.
There are other aspects which may need further analysis like the speed of the frequency compensation loop when a UE is passing a RRH site at high speed and the case when two trains meet each other.
-------------------------------------------- -- End of Change ---------------------------------------------

