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1
Introduction

The necessity of performance requirement under high Doppler EVA600 scenario has been discussed via several RAN4 meetings. Based on the experimental results in [1], it was found that there is a significant impact on the DL throughput for some chipsets in EVA600 environment. Besides, a large performance degradation of received PDCCH of several chipsets was observed in [2]. Since it was confirmed that both PDSCH and PDCCH performances of some chipset degraded seriously in EVA600 scenario, the same situation may also happen in other channels, such as PHICH, PCFICH and PBCH. Therefore, it was agreed by companies to further investigate this issue in [3]. In this contribution, we discuss the issues based on the new experimental results of PHICH.
2
Discussion

In the last meeting, the evaluation result of five chipsets conducted by conformance test was provided. It was observed that at each aggregation level, PDCCH reception error rate of all chipsets are less than 1% if the Doppler shift is up to 200Hz, while almost 100% of error rate found in EVA600 scenario [2]. In addition, it was also found that when the number of CCEs decreases, e.g., from 8 to 2, the number of poor PDCCH performance chipsets increases, and thus the PDCCH performance of some chipsets are not guaranteed in a very low aggregation level. Furthermore, it was also observed that the performance may be degraded greatly according to chipset, and the existing performance requirement test cannot eliminate poor PDCCH performance chipset under high Doppler EVA600 scenario. In addition to PDSCH performance in [1], it can be concluded that both PDSCH and PDCCH degrades significantly in EVA600 scenario. Since other channels may have the same situation as in PDSCH and PDCCH case, we further investigate the performance of PHICH.
In this section, the evaluation result of PHICH of five chipsets, conducted by conformance test in band 1, are provided. The aim of the test is to clarify how much influence on PHICH performance if the Doppler frequency is getting larger. The evaluation parameters for PHICH are listed in Table1, where three propagation conditions were assumed for 2 Tx antenna port at a certain SNR value. The demodulation performance of PHICH for each antenna configuration and correlation matrix is specified in Table 8.5.1.2.1-1 in [4], where the receiver characteristics of the PHICH are determined by the probability of miss-detecting an ACK for a NACK (Pm-an).
Table 1: Evaluation parameters
	Test number
	Bandwidth  
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	SNR (dB)

	1
	10 MHz
	R.19
	OP.1 FDD
	EVA70
	2 x 2 Low
	4.4

	2
	10 MHz
	R.19
	OP.1 FDD
	EVA200
	2 x 2 Low
	4.4

	3
	10 MHz
	R.19
	OP.1 FDD
	EVA600
	2 x 2 Low
	4.4


Table 2 shows the result of demodulation performance of PHICH. It can be seen that when the Doppler frequency is getting larger, the error rate of received PHICH of some chipset degraded approximately 1.61% in EVA600 scenario which is larger than 1% of the minimum requirement specified in [4]. In addition, even though the degradation is not as large as that in PDCCH case, it is observed that the poor performance chipsets cannot be eliminated by the existing performance requirement test.
Observation 1: Error rate of received PHICH of some chipset degraded approximately 1.61% in EVA600 scenario.
Table 2: Error rate of the received PHICH 
	2 Tx Antenna Port

	　
	EVA70
	EVA200
	EVA600

	Chipset A
	0.01%
	0.01%
	1.61%

	Chipset B
	0.00%
	0.00%
	0.01%

	Chipset C
	0.01%
	0.00%
	0.00%

	Chipset D
	0.00%
	0.00%
	0.00%

	Chipset E
	0.00%
	0.00%
	0.00%


Based on the observation above, we confirmed that some chipset has poor PHICH performance in EVA600 case. In addition to the degradation of PDSCH and PDCCH performances found in last meeting, it can be concluded that not only the performance of PDSCH and PDCCH, but also of that PHICH of some chipset degraded with high Doppler EVA600 scenario. Therefore, the existing performance requirement test cannot eliminate poor performance chipset in both data and control channels, under high Doppler environment, such as in EVA600 scenario.
Observation 2: The performance degradation of some chipsets happened not only on PDSCH and PDCCH, but also on that PHICH in EVA600 scenario.
Given the fact above, in order to guarantee the demodulation performance of all chipsets under EVA600 scenario, new tests in RAN4 should be defined for PDSCH, PDCCH and PHICH. However, since the degradations of all channels are caused by increasing of Doppler frequency, one test which can guarantee the performance in such high Doppler environment for a certain channel is considered to be reasonable and adequately. Besides, since it was observed that the PDSCH performances of some chipsets with 64QAM are seriously degraded in high Doppler environment the most [1], defining one PDSCH test with 64QAM in EVA600 scenario would be reasonable to verify the performance of PDSCH, PDCCH and PHICH. This means that if the performance of PDSCH with 64QAM can be guaranteed, the performance of PDCCH and PHICH with lower modulation schemes may also be guaranteed.
Observation 3: Degradations of PDSCH, PDCCH and PHICH are caused by increasing of maximum Doppler frequency
Observation 4: PDSCH performances of some chipsets with 64QAM are seriously degraded in EVA600 scenario
Proposal 1: Introduce a new performance requirement test, such as PDSCH test with 64QAM, to guarantee performance in EVA600 scenario
3
Conclusion

In this contribution, the discussion on PHICH performance based on experimental result was provided. We found that when the Doppler frequency is getting larger, the error rate of received PHICH of some chipset degraded approximately 1.61% in EVA600 scenario. In addition to the results found in the last meetings, in order to avoid the degradation of some chipsets in EVA600 scenario, we propose to introduce performance requirement test of PDSCH with 64QAM in EVA600 scenario. 
The observations are summarized below.
Observation 1: Error rate of received PHICH of some chipset degraded approximately 1.61% in EVA600 scenario.
Observation 2: The performance degradation of some chipsets happened not only on PDSCH and PDCCH, but also on that PHICH in EVA600 scenario.
Observation 3: Degradations of PDSCH, PDCCH and PHICH are caused by increasing of Doppler frequency
Observation 4: PDSCH performances of some chipsets with 64QAM are seriously degraded in EVA600 scenario
And base on the observations above, we propose the following.
Proposal 1: Introduce a new performance requirement test, such as PDSCH test with 64QAM, to guarantee performance in EVA600 scenario
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