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1 Introduction
This contribution will capture the potential enhancement for UE under the identified high speed scenario.
2 TP proposal
-------------------------------------------- -- Start of Change ---------------------------------------------

6.4.3
Possible essential enhancement options

6.4.3.1 SFN scenario (RRH sharing the same cell id)

As discussed in previous sections, in SFN channel, the relative powers of two taps are comparable and the Doppler shifts of two taps are with the different signs at the midway of the two RRHs. It would be challenging for UE to estimate the Doppler shifts and perform the channel estimation. In this section, the solutions to enhance SFN downlink performance are captured.

6.4.3.1.1 
Option 1: High speed scenario enhanced UE (HeUE)

The new algorithms for frequency tracking and the channel estimation could be conducted by the new UE. Such UE can be called as HeUE, which is characterized by

· HeUE assumes the existence of multiple Doppler shifts and is able to accurately estimate them by utilizing the enhanced estimation algorithms, 

· E.g., the non-linear LS, MUSIC, high-order Yule-Walker etc;

· HeUE is able to properly track the frequency to adjust its own oscillator to keep synchronization by assuming the existence of multiple Doppler shifts,

· E.g., using the strategy where UE tracks the stronger tap when the power of one tap is much stronger than the other and tracks the centre between two Doppler shifts when two taps are almost with the equal power;

· HeUE can conduct the proper interpolation for the channel estimation especially in time domain, 

· E.g., conducting time-domain interpolation by using the Wiener filter assuming two Doppler shifts instead of U-shape Doppler spectrum with the single Doppler shift.

In Figure 6.4.3.1.1-1 we provide the simulation results for HeUE. The simulation assumptions are provided in 6.4.1. Comparing the curve of 350km/h HeUE with the curve of 350km/h legacy UE, the performance under SFN scenario can be significantly improved.
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Figure 6.4.3.1.1-1: Simulation results for HeUE
6.4.3.1.2 
Option 2: eNB frequency pre-compensation

In this section, the BS based solution called the eNB frequency pre-compensation is introduced, which can estimate the downlink frequency by using the uplink signal, e.g., PUCCH for ACK/NACK transmission, and then compensate the downlink frequency per RRH before transmitting. 

In Figure 6.4.3.1.2-1, the simulation result by using eNB (BS) frequency pre-compensation solution is provided compared with the performance of legacy UE under 350km/h scenario and under 30km/h scenario. The BS is assumed to use the UE 100 meters away from the targeting UE as the reference for the frequency pre-compensation per RRH. Thus there will be non-zero residual Doppler shift after the frequency pre-compensation. 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 Doppler spectrum. And the other simulation assumptions are provided in 6.4.1.

From Figure 6.4.3.1.2-1, the performance of PDSCH under SFN scenario can be significantly improved.
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Figure 6.4.3.1.2-1: Simulation results for HeUE
6.4.3.1 Leaky cable in tunnel
One new MIMO requirement under the leaky cable channel model could be considered in order to fully support the leaky cable scenario.
-------------------------------------------- -- End of Change ---------------------------------------------







