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1. Introduction

In RAN4 #71 meeting, it was proposed that the demodulation performance with multipath fading environment assuming high-speed train such as EVA600 should be studied (ref. [1]). Furthermore, the initial experimental evaluation results in [1] show that the demodulation performance will have large degradation if the UE is not implemented properly. In this paper, we provide our simulation results and views on UE demodulation requirements with high Doppler.
2. Simulation and Discussion
In way forward [2], the agreements were:

· Encourage companies to investigate on the demodulation performance in EVA600 and the scope of this issue.
· As the suggestion, the works may include the following:
· Evaluate both PDCCH and PDSCH performance in EVA600
· The general configurations can be based on TM3 FRC test for EVA200, but replace propagation condition by EVA600.
·  SNR test points : 4 : 1 : 26 dB
·  For further investigation, the simulation on multiple MCSs are also desirable in order to verify which SNR points and/or MCS affect the performance seriously. 
In 36.101, RAN4 define the PDSCH TM3 demodulation performance requirement with EAV-200 channel (ref. 8.2.1.3.1). In this paper, our simulation is based the same configuration as this test case. For comparison, we give the results for EVA-5Hz, EVA-200Hz and EVA-600Hz channel in Figure 1.
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Figure 1. PDSCH demodulation performance for different Doppler channel
Table 1. Required SNR value of 70% maximal throughput

	Channel Doppler
	EVA-5Hz
	EVA-200Hz
	EVA-600Hz

	70% TP required SNR (dB)
	16.1
	17.8
	20.2

	Performance loss (dB)
	N/A
	1.7
	2.4


From the simulation results in figure 1, it is seen that there is some performance loss as Doppler increasing. At 70% of maximal throughput, there is about 1.7dB loss from EVA-5Hz to EVA-200Hz channel and another 2.4dB loss from EVA-200Hz to EVA-600HZ channel. 
Figure 2 is PDCCH demodulation performance for EVA-5Hz, EVA-200Hz and EVA-600Hz channel. It is seen that at 1% BLER, the performance loss is about 0.4dB~0.6dB. 
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Figure 2. PDCCH demodulation performance for different Doppler channel

Table 2. Required SNR value of 1% BLER
	Channel Doppler
	EVA-5Hz
	EVA-200Hz
	EVA-600Hz

	1% BLER required SNR (dB)
	-5.3
	-4.9
	-4.3

	Performance loss (dB)
	N/A
	0.4
	0.6


From the above simulation results in figure 1 and figure 2, it is seen that high Doppler has some impact on the performance both for PDSCH and PDCCH. However, the performance loss is not too much with Doppler up to 600Hz. The performance loss demonstrated by Chipset A in [1] is not observed. Theoretically it is feasible to define the performance requirement for high Doppler multi-path channel such as EVA-600Hz. However the combination of a high MCS level and a high Doppler channel is a corner case in the field because UE will move in and out of the high MCS area very quickly. Therefore the value of introducing a demodulation test with 600Hz Doppler is questionable.
3. Conclusion
In this contribution, we study UE demodulation performance for high Doppler environment. We observe some performance degradation when the Doppler speed increases from 5 Hz to 200Hz and 600 Hz. However we do not see significant degradation as demonstrated by Chipset A in [1]. Because the combination of a high Doppler channel and a high MCS level is a rather corner case, it is our preference not to introduce another high Doppler demodulation test with 600Hz Doppler. 
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