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1 Introduction
In RAN4 meeting #70, the CA demodulation performance requirements under ETU300 high Doppler scenario was further discussed in [1]. And at the same time the EVA600 as even higher Doppler scenario was discussed in RRM session. One comment from online/offline discussion is to hope that RAN4 should have the systematic study on this issue instead of adding the new test cases with different Doppler spread one by one.
In this contribution, we would like to share our view on this topic.
2 Overview of the existing performance requirements under high Doppler
Table 1 summarize the existing FDD demodulation performance requirements with high Doppler, i.e., test cases with Doppler spread larger than70Hz and test cases under high speed train propagation condition.
Table 1: Summary of demodulation performance requirements under high Doppler scenario (FDD as example)
	Test case
	Description
	Propagation condition

	8.2.1.1.1 Test #3
	TM1 R.2 FDD 10MHz 1x2 Low ETU300: 0.0dB 70%TP
	ETU300

	8.2.1.1.1 Test #4
	TM1 R.2 FDD 10MHz 1x2 HST: -2.4dB 70% TP
	HST

	8.2.1.1.1 Test #8
	TM1 R.3/R.3-1 FDD 10MHz or 5MHz 1x2 High ETU300: 9.4dB 70% TP
	ETU300

	8.2.1.2.1 Test #2
	TM2 R.10 FDD 10MHz 2x2 HST: -2.3dB 70% TP
	HST

	8.2.1.3.1 Test #3
	TM3 R.35 FDD 10MHz 2x2 Low EVA200: 20.2dB 70% TP
	EVA200

	8.2.1.3.1 Test #4
	TM3 R.35-4 FDD 10MHz 2x2 Low ETU300: 19.7dB 70% TP
	ETU300


There would be two issues:
· Issue 1: whether RAN4 should introduce the CA demodulation performance under high Doppler scenario in addition to the existing single carrier test under high Doppler, e.g., CA TM3 tests under ETU300;

· whether it is acceptable that CA test can override the single carrier test under the same assumptions for CA capable UE;
· Issue 2: whether RAN4 should further define the requirements under the propagation conditions with higher Doppler, e.g., TM3 test under EVA600
3 Discussion

3.1 Single carrier test
Firstly for CA TM3 ETU300 test, it was tentatively agreed that these test cases should be considered after the higher frequency band CA was introduced into the specification. But even if the corresponding CA configurations were introduced, there would be still debate on whether this test would be really needed given that there was already a single carrier TM3 ETU300 test.
There would be two kinds of high Doppler scenarios:
· High Doppler shift, e.g., HST: the good frequency shift estimation and compensation are needed;
· High Doppler spread, e.g., ETU300: the good channel/noise estimation and Doppler spread estimation are needed.
It seems that there is no need to introduce the new HST model with higher Doppler shift, since the existing high speed train channel model has already covered the scenario with 300km/h for 2.6GHz centre frequency. So we focus on the second scenario.
In Figure 1, we compared the simulation results for TM3 under different Doppler spreads, i.e., mainly comparing the performances with 64QAM 0.45 under ETU300 and EVA600 2×2 Low. The algorithms used for channel/noise estimation are the same as what we used in the previous evaluation for high Doppler scenario.
From the simulation results we can observe that:

· In the low and medium SNR range, the performance difference between ETU300 and EVA600 is small;
· In the high SNR range, the performance difference between ETU300 and EVA600 is large, i.e., almost 1.6dB at 70% relative throughput.

Although the performance degradation is observed, we are not sure whether high SNR with EVA600 would be the typical case and we are also not sure whether it would be feasible for UE to further improve the performance based on the existing CRS structure.
So further study would be needed.
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Figure 1: Simulation results for TM3 under different Doppler spreads

3.2 CA test
Generally speaking UE will employ the same algorithm for multiple CC-s. But there would be some implementation limitation. To save the cost and power, when supporting CA, the channel/noise estimation algorithm may be simplified in some UE implementation. So CA high Doppler test would work as the stress test. On the other hand, there would be argument that supporting CA under high Doppler scenario would not be typical use case, which would be valid to some extent.
From the network point of view, we would like to propose the stress test:
· Proposal 1: it is suggested to consider specifying a limited number of CA demodulation performance requirements under high Doppler scenario to replace the corresponding singe carrier test when conducting the test for CA capable UE.
The reason to specify a limited number of CA demodulation performance requirements would be to make the specification stable. For the CA performance requirements, there would be a test coverage problem. Currently we define the requirements based on a number of fixed bandwidth combinations. But often there are some new CA configurations not supporting those bandwidth combinations and thus the new requirements should be added.
4 Conclusions and 
In this paper, we further discuss the issues on high Doppler demodulation performance requirements. The proposals are summarized below.
For the single carrier test case, more study is needed.
For CA, we propose that:

· Proposal 1: it is suggested to consider specifying a limited number of CA demodulation performance requirements under high Doppler scenario to replace the corresponding singe carrier test when conducting the test for CA capable UE.
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