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1 Introduction

In RAN4#71 meeting, UE demodulation performance issue under high Doppler environment was raised in [1]. As a result, WF on demodulation test under high Doppler environment was approved [2]. In this contribution, we provide simulation of PDCCH demodulation under EVA600 propagation channel based on agreed WF.
2 Simulation assumption

As for simulation assumption of PDCCH performance, we reuse existing transmit diversity performance of PDCCH test case in section 8.4.1.2.1 of TS36.101. For RMCs, we modified existing R.16 FDD of TS36.101 with different aggregation level. Detailed simulation parameters are shown in Table 1.
Table 1: Simulation parameters for PDCCH performance under high Doppler environment
	Parameters
	Unit
	Value

	Channel Bandwidth
	MHz
	10

	Propagation channel
	
	EVA600

	Antenna configuration and correlation matrix
	
	2x2 Low

	Number of PDCCH symbols
	symbols
	2

	Number of PHICH groups (Ng)
	
	1

	PHICH duration 
	
	Normal

	Unused RE-s and PRB-s
	-
	OCNG

	Cell ID
	
	0

	Downlink power allocation
	PDCCH_RA

PHICH_RA

OCNG_RA
	dB
	-3

	
	PCFICH_RB

PDCCH_RB

PHICH_RB

OCNG_RB
	dB
	-3

	Noc at antenna port
	dBm/15 kHz
	-98

	PDCCH Aggregation level
	CCE
	1/2/4/8

	DCI Format
	
	Format 2

	Payload (without CRC)
	Bits
	43

	Cyclic prefix
	
	Normal


In addition to Table1, we considered an realistic channel estimation scheme and 6 % Tx EVM at eNB side.
3 Simulation results

In Figure 1, simulation results of PDCCH demodulation for aggregation level of 1/2/4/8 CCE are presented under EVA600 channel, respectively. Also, target SNR to achieve 1 % Pm-dsg are presented in Table 2 from our simulation results.
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Figure 1. Pm-dsg performance with different aggregation level 
Table 2. Target SNR to achieve 1% Pm-dsg with different aggregation level
	EVA600
	1 CCE
	2 CCE
	4 CCE
	8 CCE

	Target SNR
[dB]
	7.47 
	1.19 
	-1.48 
	-4.17 


For comparison of EVA600 PDCCH performance with existing 2 Tx PDCCH performance in TS36.101, we presented  simulation results for both R.16 FDD under EVA70 and EVA600 in Figure 2. From simulation results, target SNR to achieve 1 % Pm-dsg are presented in Table 3. 
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Figure 2. Pm-dsg performance with different Doppler 
	Table 3. Target SNR of R.16 FDD with different Doppler
　
	EVA70
	EVA600
	Loss

	Target SNR
[dB]
	-2.28 
	-1.48 
	0.80 


Since PDCCH is positioned in the first 1~3 OFDM symbols which is much shorter than PDSCH symbols, it is expected that impact of high Doppler channel to the PDCCH is more limited than that to the PDSCH. Actually, in Table 3 we can see that PDCCH performance loss is 0.8 dB under EVA600 channel relative to existing EVA70 channel from our simulation results. We think that this 0.8 dB loss in PDCCH doesn’t induce severe throughput loss in PDSCH if we consider operating geometry of PDCCH and PDSCH. Thus, an introduction of new PDCCH test under EVA600 can have more disadvantages than its advantages in terms of test cost.
· Proposal 1 : Do not introduce a new PDCCH performance test in TS36.101.
4 Conclusion
In this contribution, we provide our PDCCH simulation results under EVA600 propagation condition. By comparison of PDCCH simulation results under EVA70 and EVA600 channel, we propose following.
· Proposal 1 : Do not introduce a new PDCCH performance test in TS36.101.
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