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1. Introduction
In the past several RAN4 meetings, the necessity of performance requirement under high Doppler environment was discussed and the systematic study on this issue was recommended. Furthermore, in the last RAN4#70bis meeting, the overview of this issue and the following two factors which we should verify under high Doppler environment are discussed [1]. 
· High Doppler shift: 

· The good frequency shift estimation and compensation are needed. This factor is verified by HST model test.

· High Doppler spread: 

· The good channel/noise estimation and Doppler spread estimation are needed. This factor is verified by multipath fading model test.

In this contribution, we discuss the scope of this issue based on the above two factors. Next, we share the initial experiment results under high Doppler environment.
2. Discussion on scope of this issue
Impact of Doppler frequency on demodulation performance depends on the frequency band and the moving speed of UE. 
With regard to the frequency band, higher than 3.5 GHz bands such as band 22 and 43 were specified in TS 36.101 Sec. 5 and demodulation tests to ensure the performance assuming such bands has already been discussed and specified in TS36.101 Sec. 8. 
With regard to the moving speed of UE, some trains whose maximum speed reaches at about 300 km/h have been already existed. In addition, it would be expected that the further high-speed train whose maximum speed is significantly over 300km/h is introduced in the near future. For example, it is planned in Japan that the new high-speed train that peaks at 500 km/h will be introduced in 2027. Note that the scope of E-UTRA with regard to the mobility speed is captured below [2]. Focusing on the following scope, mobility up to 500 km/h has been included in the scope of E-UTRA. 
Mobility across the cellular network shall be maintained at speeds from 120 km/h to 350 km/h (or even up to 500 km/h depending on the frequency band).
To address such high-speed trains, currently some performance requirements based on HST model which target 300km/h trains are specified. Performance requirements, however, based on multipath fading model are not specified. Even if trains move very fast, multipath channel would be also assumed in urban and suburban area. Therefore, the demodulation performance requirements with multipath fading environment assuming high-speed train such as EVA600 should be discussed.  In addition, RAN4 would need to discuss the demodulation performance requirement including 500 km/h case in the near future.
3. Initial experimental evaluation results
In this section, initial experimental evaluation results based on 2 chipsets are shown. The evaluation was conducted by real eNB wired with chipsets and Band 1 is employed as the operation band. Furthermore, EVA200 and EVA600 channel models as DL channel model, noise free condition, and average SNR of 26 dB are assumed. Note that, UL channel model is AWGN for simply. As the traffic model, the full load model is assumed so that UE should receive and decode both PDCCH and PDSCH every subframe.
Table 1 shows the result of DL throughput. The DL throughput for chipset B in EVA600 degrades approximately 5 Mbps compared to that in EVA200. On the other hand, the degradation of chipset A is seriously. Table 2 shows that the ratio of the monitored number of HARQ ACK/NACK to the number of PDSCH. For simply, we evaluate the HARQ initial transmission case only. In table 2, there is a large difference between the results in EVA200 and EVA600 for chipset A. 
The reasons why HARQ ACK/NACK was not monitored are listed as below.

· UE did not transmit HARQ ACK/NACK.

· UE did transmit HARQ ACK/NACK but eNB did not receive it.  
UL channel model did not change in both tests, we can guess that the main reason would depend on the former. When the UE receives and decodes the PDCCH including the DL scheduling information, the UE tries to decode PDSCH and report the result of decoding PDSCH successfully or not via HARQ ACK or NACK. Thus, the result of table 2 would depend on the PDCCH received performance.
Observation 1: For some chipset, EVA600 has significant impact on DL throughput

Observation 2: The monitored ACK/NACK ratio of some chipset is significantly degraded in EVA600. This result might relate to the PDCCH performance.  
	Table 1: DL Throughput [Mbps]
　
	EVA200
	EVA600

	chipset A
	39.4
	5.7

	chipset B
	35.9
	31.2


Table 2: the ratio of the monitored number of HARQ ACK/NACK to the number of PDSCH

	
	EVA200
	EVA600

	chipset A
	0.99
	0.39

	chipset B
	0.99
	0.99


4. Conclusion

In this contribution, we discuss the scope of this issue and share the results of initial experiment. Our observations are summarized as below;
Observation 1: For some chipset, EVA600 has significant impact on DL throughput.
Observation 2: The monitored ACK/NACK radio of some chipset is significantly degraded in EVA600. This result might relate to the PDCCH performance.  

Based on the results, we show that there is the possibility of significant performance degradation. So we encourage companies to investigate on the demodulation performance in EVA600 and scope of this issue.

Proposal 1: we encourage companies to investigate on the demodulation performance in EVA600 and scope of this issue
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