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1 Introduction
In RAN4#71 meeting the very high Doppler scenario was brought up by operator that it was discovered some chipset only gets less than 40% maximum throughput under this scenario. It was agreed to further investigate this test in [1] as following.
· Encourage companies to investigate on the demodulation performance in EVA600 and the scope of this issue.
· As the suggestion, the works may include the following:
· Evaluate both PDCCH and PDSCH performance separately in EVA600
· The general configurations can be based on TM3 FRC test for EVA200, but replace propagation condition by EVA600.
·  SNR test points : 4 : 1 : 26 dB
·  For further investigation, the simulations on multiple MCSs are also desirable in order to verify which SNR points and/or MCS affect the performance seriously. 
· Study the PDCCH aggregation level for different SNR values.
In this contribution we provide our investigation analysis on this issue and simulation results based on the agreement of the studied scenarios. Furthermore we give the proposal as a way forward for this test. 
2 Study and results
The background of this test is under EVA600 noise free scenario some chipset gets less than 40% maximum throughput and the problem can happen for both PDCCH and PDSCH channels so it was suggested to check both PDCCH and PDSCH channels.
The first step is to rule out the PDCCH. In Table 1 a BLER result is shown for PDCCH/PCFICH under EVA600. So it can be seen for different channel estimation filters or Tx EVM values the PDCCH/PCFICH performance is quite robust with all 0 BLER as expected. Since we observe at medium to high SNR the PDCCH/PCFICH should perform rather well in order to come to the next step to decode PDSCH. So the problem is not on PDCCH/PCFICH.
Table 1 PDCCH/PCFICH BLER with aggregation level 8CCE under EVA600
	SNR(dB)
	14
	16
	18
	20
	22
	24
	26
	28
	30

	Adaptive filter limited to 300Hz EVM0%
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Fixed filter fixed to 600Hz EVM 0%
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Fixed filter fixed to 600Hz EVM 6%
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


Observation 1: PDCCH/PCFICH brings 0% BLER on EVA600 under all tested SNRs.
The next step is to check PDSCH. Here we focus our attention on the channel filtering in the time direction. As the scenario studied here is EVA600, a high Doppler shift case, it is essential to have accurate Doppler shift estimation together with a good filtering in time direction. In general the channel filtering in time direction should be designed in an adaptive way so it can deal with all different Doppler shifts. But in case the adaptive filter or the Doppler estimation has a limitation on the maximum Doppler estimate, then it might be a problem as shown in Figure 1. If we assume the channel filtering in time direction or Doppler estimate has a limitation of adapting the Doppler shift up to 300Hz, then when the test is under EVA200 or EVA300 the performance is still keept in good shape. However, when the scenario is EVA600, the adaptive filter is restricted to 300Hz, and the TP drops to around 30% of the maximum TP, which is in line with observations made by the operator for some chipsets.
Observation 2: In case the channel filtering in time direction has a limitation to certain Doppler shift it will have a negative impact to the PDSCH TP performance which is in line with operators results.
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Figure 1 TP for TM3 FRC tests EVM0% with adaptive filter limited to 300Hz Doppler
If we fix the channel estimation filter to 600Hz for all Doppler shifts (i.e. no filter adaption), the performance increases for EVA600 as shown in Figure 2. The performance for EVA200 and EVA300 will decrease due no filter adaption. There is still a performance loss for EVA600 compared to EVA200 and EVA300, but at high SNR range beyond 24dB it is reach the maximum TP, which is in line with the observation made from the operator for another chipset.

Observation 3: In case the channel filtering in time direction is adapted up to 600Hz the PDSCH TP performance can still reach maximum TP, which is also in line with operators results.

It should also be pointed out that there is another factor that could impact the performance which is the Tx EVM value. Both Figure 1 and 2 are using Tx EVM=0%, but in all RAN4 test setup the Tx EVM should be set as 6%. In Figure 3 we provide the comparison between Tx EVM=0% and Tx EVM=6%. It is important for the test setup to include Tx EVM of 6% as a practical scenario, so the used SNR level does not go beyond RF limitation. Hence, from the current curves we shouldn’t pick the test point higher than 90% of the maximum TP, in case we will go for a test for this scenario in RAN4.

Observation 4: The Tx EVM value has impact to the PDSCH TP performance and the test point shouldn’t be higher than 90% of max TP in order to avoid touching the RF limitation.
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Figure 2 TP for TM3 FRC tests EVM0% with fixed filter fixed to 600Hz Doppler
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Figure 3 TP for TM3 FRC tests EVM6% with fixed filter fixed to 600Hz Doppler

So with all the observations made above we think it’s important to make sure the UE performance is reached under this EVA600 scenario and we should define a new test in RAN4 in order to get full attentions from all chipset vendors of this scenario.

Proposal 1: Introduce a new performance test in RAN4 to cover EVA600 scenario in Rel-12.

Proposal 2: The test point for this new test shouldn’t be higher than 90%.

3 Conclusions

In this contribution we provide the analysis and simulation results for EVA600 and have the following observations.
Observation 1: PDCCH/PCFICH brings 0% BLER on EVA600 under all tested SNRs.
Observation 2: In case the channel filtering in time direction has a limitation to certain Doppler shift it will have a negative impact to the PDSCH TP performance which is in line with operators results.

Observation 3: In case the channel filtering in time direction is adapted up to 600Hz the PDSCH TP performance can still reach maximum TP, which is also in line with operators results.

Observation 4: The Tx EVM value has impact to the PDSCH TP performance and the test point shouldn’t be higher than 90% of max TP in order to avoid touching the RF limitation.

Base on the observations above, we propose the following.
Proposal 1: Introduce a new performance test in RAN4 to cover EVA600 scenario in Rel-12.

Proposal 2: The test point for this new test shouldn’t be higher than 90%.

4 References

[1] R4-143896, “Way forward on demodulation test under high Doppler environment”, NTT DOCOMO, INC., Huawei, MediaTek, Ericsson, Intel
PAGE  
1

