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1
Introduction

In the previous RAN4 meeting, it was discussed about the necessity of performance requirement under high Doppler environment and the scope of this issue. 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, since the monitored ACK/NACK ratio of some chipsets significantly degraded in this case, it was pointed out that the problem may depend on the performance of received PDCCH. Therefore, it was agreed by companies to further investigate this issue in [2]. Although both PDSCH and PDCCH were agreed to separately investigate in [2], since the experimental results of PDSCH were provided at the last meeting already, in this contribution, we focus on discussing the issue based on the new experimental results of PDCCH.
2
Discussion

In the last meeting, the experimental results of PDSCH and PDCCH were provided based on the real eNB scheduling. It was shown that the DL throughput of PDSCH significantly degraded, and pointed out that the problem may also occur in PDCCH. However, since it was the real eNB scheduling test, the aggregation level at a certain SNR value depended on each chipset, and thus there was a comment from a company that some improper aggregation levels may be selected, e.g.,  a very low aggregation level at high SNR, which led to poor PDCCH performance. To clarify the issue, we focus on investigating PDCCH performance with three different constant aggregation levels by conducting conformance test based on evaluation conditions indicated in [3]. 

In this section, the evaluation results of five chipsets, conducted by conformance test in band 1, are shown. The evaluation conditions for PDCCH are listed in Table1, where three different aggregation levels and three propagation conditions were assumed. Excluding propagation condition, the test number 1, 4 and 7, in Table 1, are the demodulation performance of PDCCH for a single-antenna port (in subsection 8.4.1.1), 2 Tx antenna port (in subsection 8.4.1.2.1), and 4 Tx antenna port (in subsection 8.4.1.2.2), indicated in [3], respectively. The receiver characteristics are determined by the probability of miss-detection of the downlink scheduling grant (Pm-dsg). Based on the three tests above, three Doppler shift points, 70, 200, and 600Hz, are assumed, and therefore, there are 9 tests in Table 1 in total. The main purpose of conformance test is to confirm the tendency of the performance of received PDCCH of each chipset in EVA600 case in order to clarify the issue mentioned above. In addition, by assuming different Doppler shifts and CCEs, we can clarify how much influence it is if the Doppler shift is getting larger, and in which aggregation level affects the performance the most.
Table 1: Evaluation conditions of PDCCH
	Test number
	Bandwidth
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and Correlation Matrix

	
	
	
	
	
	
	

	1
	10 MHz
	8 CCE
	R.15 FDD
	OP.1 FDD
	EVA70
	1x2 Low

	2
	10 MHz
	8 CCE
	R.15 FDD
	OP.1 FDD
	EVA200
	1x2 Low

	3
	10 MHz
	8 CCE
	R.15 FDD
	OP.1 FDD
	EVA600
	1x2 Low

	4
	10 MHz
	4 CCE
	R.16 FDD
	OP.1 FDD
	EVA70
	2 x 2 Low

	5
	10 MHz
	4 CCE
	R.16 FDD
	OP.1 FDD
	EVA200
	2 x 2 Low

	6
	10 MHz
	4 CCE
	R.16 FDD
	OP.1 FDD
	EVA600
	2 x 2 Low

	7
	5 MHz
	2 CCE
	R.17 FDD
	OP.1 FDD
	EVA70
	4 x 2 Medium

	8
	5 MHz
	2 CCE
	R.17 FDD
	OP.1 FDD
	EVA200
	4 x 2 Medium

	9
	5 MHz
	2 CCE
	R.17 FDD
	OP.1 FDD
	 EVA600
	4 x 2 Medium


The results of demodulation performance of PDCCH are shown in Figure 1. It is 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. However, in EVA600 case, PDCCH reception error rate of a certain chipset reaches almost 100%, which is significantly degraded compared to that in EVA200 case. In addition, it is 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.
Observation 1: PDCCH reception error rate of some chipsets have degraded significantly in EVA600 case.
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(a) CCE = 8
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(b) CCE = 4  




(c) CCE = 2
Figure 1: Error rate of the received PDCCH
Regarding the experimental results above, it is 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 environment, such as in EVA600 case. In other words, it may become a problem in the case that moving speed is assumed to be the same, while frequency is higher, or oppositely if the same frequency is assumed while moving speed is faster.
Observation 2: The chipsets having poor PDCCCH performance in EVA600 environment cannot be eliminated by the existing performance requirement test.
Based on the evaluation of PDCCH, it was confirmed that some chipset has poor PDCCH performance in EVA600 case. In addition to the degradation of PDSCH performance found at last meeting, it can be concluded that both PDSCH and PDCCH performance of some chipset degraded seriously in EVA600 case. Given the above fact, since there were two channels having degradation, the same situation may also happen in other channels, which mean that not only the performance of PDSCH and PDCCH, but also of that PHICH, PCFICH and PBCH may degrade in this case. Furthermore, since if the performance is guaranteed only for PDSCH/PDCCH, while PHICH, PCFICH and PBCH are not, it is hard to say that the communication is guaranteed. Therefore, it is necessary to perform the evaluation of PHICH, PCFICH and PBCH as well.
Observation 3: There is a possibility that the degradation of performance due to high Doppler environment may affect not only PDSCH and PDCCH, but also PHICH, PCFICH and PBCH.
Observation 4: To verify only characteristics of the PDSCH and PDCCH are not enough for the communication, the PHICH, PCFICH and PBCH are also needed to be considered.
Based on the observations above, it is proposed that:
Proposal 1: Test cases to eliminate Chipset characteristics such that the degradation in the high Doppler environment are required.
Proposal 2: Interested companies are recommended to carry out not only an investigation of PDSCH and PDCCH, but also of that PHICH, PCFICH and PBCH.
3
Conclusion

In this contribution, it was further pointed out that the error rate of the received PDCCH has significant difference among chipsets in EVA600 case. In order to avoid the degradation of some chipsets in such a high Doppler environment, it was proposed to introduce performance requirement test in EVA600 case. The observations and the proposal are the followings,
Observation 1: PDCCH reception error rate of some chipsets have degraded significantly in EVA600 case.
Observation 2: The chipsets having poor performance in EVA600 environment cannot be eliminated by the existing performance requirement test.
Observation 3: There is a possibility that the degradation of performance due to high Doppler environment may affect not only PDSCH and PDCCH, but also PHICH, PCFICH and PBCH.
Observation 4: To verify only characteristics of the PDSCH and PDCCH are not enough for the communication, the PHICH, PCFICH and PBCH are also needed to be considered.
Based on the observations above, it is proposed that:
Proposal 1: Test cases to eliminate Chipset characteristics such that the degradation in the high Doppler environment are required.
Proposal 2: Interested companies are recommended to carry out not only an investigation of PDSCH and PDCCH, but also of that PHICH, PCFICH and PBCH.
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