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1. Introduction

In RAN4 #71 meeting, it was observed that both PDSCH and PDCCH performance of some chipset degrades seriously in EVA600 case (ref. [1]). In [2], only a small performance difference between EVA5, EBA200, EVA600 channel is observed for both PDSCH and PDCCH. In this paper, we give our simulation results for PDCCH, PHICH, PBCH for EVA70, EVA200 and EVA600 channel.
2. Simulation and Discussion
In the way forward [3], the agreements for high Doppler scenario were:

· We encourage companies to further investigate PHICH, PCFICH and PBCH performance with EVA600 scenario.
· Evaluation of PCFICH, PHICH, and PBCH can be considered based on test cases in Table 1, Table 2, and Table3, respectively.
· Other scenarios are not excluded.
· For the comparison, propagation condition can be appropriately replaced by EVA70, EVA200, etc., while it can be reused for the other parameters.
In this paper, our simulation is based on the same configuration as in [3]. Figure 1 are the simulation results for PDCCH with EVA-70Hz, EVA-200Hz and EVA-600Hz channel.
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Figure 1. PDCCH demodulation performance for different Doppler channel
Table 1. Required SNR value of 1% BLER for PDCCH
	Channel Doppler
	EVA-70Hz
	EVA-200Hz
	EVA-600Hz

	
	R.15
	R.16
	R.17
	R.15
	R.16
	R.17
	R.15
	R.16
	R.17

	1% BLER required SNR (dB)
	-3.95
	-2.14
	0.30
	-3.56
	-1.81
	0.79
	-2.99
	-1.45
	1.19

	Performance loss compared to EVA-70 Hz (dB)
	N/A
	N/A
	N/A
	0.39
	0.33
	0.49
	0.96
	0.69
	0.89


Figure 2 are the simulation results for PHICH with EVA-70Hz, EVA-200Hz and EVA-600Hz channel.
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Figure 2. PHICH demodulation performance for different Doppler channel

Table 2. Required SNR value of 0.1% BLER for PHICH
	Channel Doppler
	EVA-70Hz
	EVA-200Hz
	EVA-600Hz

	
	R.15
	R.16
	R.17
	R.15
	R.16
	R.17
	R.15
	R.16
	R.17

	0.1% BLER required SNR (dB)
	4.70
	2.25
	1.15
	5.01
	2.55
	1.90
	5.50
	3.12
	2.49

	Performance loss compared to EVA-70 Hz  (dB)
	N/A
	N/A
	N/A
	0.41
	0.30
	0.75
	0.80
	0.87
	1.34


Figure 3 are the simulation results for PBCH with EVA-70Hz, EVA-200Hz and EVA-600Hz channel.
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Figure 3. PBCH demodulation performance for different Doppler channel

Table 3. Required SNR value of 1% BLER for PBCH
	Channel Doppler
	EVA-70Hz
	EVA-200Hz
	EVA-600Hz

	
	R.15
	R.16
	R.17
	R.15
	R.16
	R.17
	R.15
	R.16
	R.17

	1% BLER required SNR (dB)
	-9.48
	-10.56
	-10.37
	-9.42
	-10.47
	-10.1
	-8.58
	-9.71
	-9.20

	Performance loss compared to EVA-70 Hz  (dB)
	N/A
	N/A
	N/A
	0.06
	0.09
	0.27
	0.9
	0.85
	1.17


From the above simulation results in Figure 1, Figure 2 and Figure 3, it is seen that high Doppler has some impact on the performance for PDCCH, PHICH and PBCH. However, the performance loss is not too much with Doppler up to 600Hz. Therefore it is our preference not to introduce another high Doppler demodulation test with 600Hz Doppler for PDCCH, PHICH and PBCH unless more evidences show otherwise.

3. Conclusion
In this contribution, we study UE demodulation performance of PDCCH, PHICH and PBCH for high Doppler environment. We observe some performance degradation when the Doppler increases from 70 Hz to 200Hz and 600 Hz. However we do not see significant degradation, it is our preference not to introduce another high Doppler demodulation test with 600Hz Doppler unless more evidences show otherwise. 
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