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1 Introduction
This contribution will capture the potential enhancement solution for the advanced UE.
2 TP proposal
-------------------------------------------- -- Start of Change ---------------------------------------------

6.4.3
Possible essential enhancement options

According to the summary of evaluation in 6.4.2.3, the significant performance degradation under the SFN scenarios is observed, and the performance enhancement needs to be considered. In this section, the candidate solutions will be captured.

The impact of the candidate solutions on the specifications will be discussed in the following-up work item, including the demodulation performance requirements, RRM requirements and CSI requirements.
 6.4.3.1 
Advanced receiver in high speed scenario

In the SFN scenario with the omni-directional antenna (or alike) or separate antennas covering one of two directions per site , the relative powers of two taps of the received signal are comparable, and the Doppler frequencies for them are very high and with the opposite signs, when UE is located around in the middle of two RRHs. The significant downlink performance degradation is observed for the legacy UE, which can only track the single Doppler shift and may assume the U-shape spectrum for Doppler spread, because of the imperfect frequency tracking and channel estimation.

To meet the challenge, the potential solution of the new UE performance algorithm under the SFN scenario is proposed in this section. The new algorithms for frequency tracking and the channel estimation could be conducted by the advanced receiver. Such receiver could be called as HeUE (high speed scenario enhanced UE), which is characterized by

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

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

· The advanced receiver 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;

· The advanced receiver 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 under the SFN scenario.

In Figure 6.4.3.1-1, the simulation result provided by Huawei [R4-157700] for the advanced receiver with the fixed MCS is provided. The simulation assumptions are provided in 6.4.1. Comparing the curve of 350km/h with the advanced receiver (marked by HeUE in the figure) to the curve of 350km/h with the legacy UE, the performance under SFN scenario becomes significantly improved.
In Figure 6.4.3.1-1, the legacy UE is the UE complying with Rel-12 demodulation performance requirements. The modified legacy UE is the UE with the modified frequency tracking algorithm to reduce the up and down of the estimated frequency when UE is located in between two RRH-s.
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Figure 6.4.3.1-1: Simulation results for the advanced receiver

For the advanced receiver, the new demodulation performance requirements would be needed and also the CSI reporting requirements could be considered.
-------------------------------------------- -- End of Change ---------------------------------------------

