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1 Introduction
In the RAN4 meeting #76bis, the way forwards on 4Rx PCFICH/PDCCH and PHICH performance requirements were agreed in [1~2]. In this contribution, we would like to provide the simulation results according to the agreement and discuss the open issues.
2 Previous agreements

For the PCFICH/PDCCH performance requirements, the agreed test cases are provided in Table 1. The open issue for PCFICH/PDCCH is to refine Test 1 with new CCE level in order to target for not too low SNR.
Table 1: Test case and simulation assumptions for PCFICH/PDCCH demodulation performance requirements
	Test number 
	Based on 
	Antenna configs 
	Propagation 
	Options of Antenna correlations 

	1 
	8.4.1.1 for FDD and 8.4.2.1 for TDD 
	1x4 
	ETU70 
	Low ULA 

	2 
	8.4.1.2.1 for FDD and 8.4.2.2.1 for TDD 
	2x4 
	EVA70 
	Low ULA 

	3 
	8.4.1.2.2 for FDD and 8.4.2.2.2 for TDD 
	4x4 
	EPA5 
	New Medium Xpol 


For the PHICH demodulation performance requirements, one agreement is that downlink PDSCH traffic will be scheduled as the other control channels in PHICH test. And the agreed test cases and simulation assumptions are given in Table 2.
Table 2: Test case and simulation assumptions for PHICH demodulation performance requirements
	Test number 
	Based on 
	Antenna configs 
	Propagation 
	Options of Antenna correlations 

	1 
	8.5.1.1 for FDD and 8.5.2.1 for TDD 
	1x4 
	ETU70 
	Low ULA 

	2 
	8.5.1.2.1 for FDD and 8.5.2.2.1 for TDD 
	2x4 
	EVA70 
	Low ULA 

	3 
	8.5.1.2.2 for FDD and 8.5.2.2.2 for TDD 
	4x4 
	EPA5 
	New Medium Xpol 


3 Simulation results
3.1 PCFICH/PDCCH
The simulation results for PCFICH/PDCCH are provided in Figure 1~3 based on [3]. In Table 3, we summarize the simulation results. Based on the simulation results, the test point for Test 1 with impairment is around XdB, which is still above the RLF threshold. Although in the real network such low operating SNR seldom happens, the test is still valid from the test point of view, which can serve as some kind of corner case.
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Figure 1: Simulation results of Test 1
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Figure 2: Simulation results of Test 2
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Figure 3: Simulation results of Test 3
Table 3: Test case and simulation assumption
	Test number 
	Based on 
	Alignment results
	Impairment results

	1 
	8.4.1.1 for FDD
	-7.4dB
	-5.8dB

	2 
	8.4.1.2.1 for FDD
	-5.3dB
	-3.7dB

	3 
	8.4.1.2.2 for FDD 
	-2.0dB
	-0.4dB


3.2 PHICH
The simulation results for PHICH are provided in Figure 4~6. In Table 4, we summarize the simulation results.

[image: image4.emf]-8 -7 -6 -5 -4 -3 -2 -1 0

10

-4

10

-3

10

-2

10

-1

PHICH, 10MHz, EVA5, 1x4 low

BLER

SNR (dB)


Figure 4: Simulation results of Test 1
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Figure 5: Simulation results of Test 2
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Figure 6: Simulation results of Test 3
Table 4: Test case and simulation assumption
	Test number 
	Based on 
	Alignment results
	Impairment results

	1 
	8.5.1.1 for FDD and 8.5.2.1 for TDD 
	-1.15
	0.35

	2 
	8.5.1.2.1 for FDD and 8.5.2.2.1 for TDD 
	-1.4
	0.2

	3 
	8.5.1.2.2 for FDD and 8.5.2.2.2 for TDD 
	-1.75
	-0.15


4 Conclusions
In this contribution, we provide the simulation results for 4Rx PCFICH/PDCCH and PHICH tests. Based on the simulation results, the agreed simulation assumption is reasonable.
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