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1   Introduction
The CSI part of the high speed enhancement WI was identified in [1] as follows, 

· Specify new CSI requirements considered for the final solutions to enhance the downlink demodulation performance, if needed.
The accurate CQI reporting by UE is helpful for UE to improve demodulation performance for that the OLLA has slow convergence character.
In this contribution, we provide our view on CSI test for the UE in SFN scenario.
2   Discussion 
In practical network, eNodeB will use CSI information reporting by UE and OLLA to determine the MCS in downlink transmission to adaptive the channel state. So ensuring the accurate CSI feedback is very important.
In figure 1, we give the evaluation results of reported CQI index. The X-label represents UE position which is equal to X-label/10. From the simulation results, it can be observed that the CQI feedback change frequently while UE in the region of [4000/10m,6000/10m]  and it changes dramatically  while UE moving around the middle of two RRH corresponding the X-label=5150. The reported CQI is based on SNR being calculated by using advanced channel estimation algorithm and ideal noise estimation. So the reported CQI approaches the ideal CQI.
[image: image1.png]COl index

6000
UE position(=x/10)

000

10000

12000





Figure 1 reported CQI index while UE moving from one RRH to the neighbor RRH
Although the normalization of channel model is used in the above evaluation, we do see the some strong correlation between the CQIs. 
We can calculate the correlation of CRS REs along the time domain. Although the correlation function would be across zero point within a subframe, there is long tail of such correlation function. For example, if we assume UE is right in the middle of two RRH, the signals from two RRHs would be with the same power level and almost the same Doppler shift magnitude but with different sign. In that case the correlation function is like a Sine function, which means the samples with long interval in-between may still be highly correlated. And if averaging the SNR across the whole subframe, the achieved efficient SNRs between two adjacent subframes would be similar. In that sense, we think CQI reporting in high speed train scenario is still feasible and useful especially for open loop transmission.
The benefit for CQI reporting in high speed scenario is as we mentioned in the introduction section. Compared to the scenario with low/medium mobility, the OLLA would converge more easily than the high speed scenario. So more accurate initial reported CQI would be beneficial for eNB to make OLLA being converged.

The challenge of CSI calculation is two-fold: channel estimation and noise estimation. Both are important. Due to correlation between REs changed quickly across time domain. The enhancement is needed.
In Figure 2, we show the link adaptation performance following the agreed simulation assumptions before. As can be observed, the link adaptation performance with actual parameter estimation and AFC on is much better than the legacy receiver. Not only the demodulation performance but also the CQI estimation contribute to the big gain of the advanced receiver.
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Figure 2: link adaption performance for high speed scenario

Based on the above discussion, we propose that:

Proposal: Introduce the new CQI requirement for SFN high speed scenario.
3   Conclusion 
In this paper, we discuss the importance of CQI test and CQI reporting behaviour. Our proposal is:  
Proposal: Introduce the new CQI requirement for SFN high speed scenario.
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