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1. Introduction
In RAN4 #66bis, companies provided simulation results for new TM3 demodulation test in high Doppler channel based on WF [1] and the results are summarized in [2].  Also, CR [2] was agreed to introduce new TM3 demodulation test in EVA 200Hz low correlation channel. In this contribution, we provide impairment results to determine the CINR requirement. 
With introduction of new test case, we will be able to verify high mobility UE demodulation performance for up to 2GHz band network deployment. However, 3GHz band is also being introduced for LTE network deployment and UE might have to deal with higher Doppler frequency. In this contribution, we continue our discussion in [4] regarding demodulation test in further higher Doppler frequency. Also, we provide simulation results for TM3 demodulation test in ETU300Hz channel to investigate the feasibility of such test case. 
2. Impairment results for EVA 200Hz test
Table 1 provides required CINR with impairments to achieve 70% peak throughput in TM3 demodulation test in EVA 200Hz. 
Table 1. Required CINR for TM3 demodulation test in EVA 200Hz channel

	Test case
	FDD (70% peak throughput)
	TDD (70% peak throughput)

	Required CINR (dB)
	19.8
	20.1


3. Need to consider higher Doppler frequency
Although RAN4 agreed 200Hz as a Doppler frequency for additional PDSCH demodulation test in high Doppler channel, it is expected that continuing pressure would emerge to look at higher Doppler frequency for UE demodulation performance. First of all, it becomes more challenging to find spectrum for LTE network deployment in lower band since spectrum is already crowed with existing radio services. However, we can find significant chuck of spectrum available for data network in higher band. That’s the reason why RAN4 started to introduce higher RF bands such as FDD band 22 and TDD band 41 or 42 to in 3GHz. In high RF band such as 3.5GHz, same UE mobility results in higher Doppler frequency. Another factor to consider is proliferation of high speed train in some Asian and European countries. Existing HST channel model is rather artificial and is not appropriate for verification of UE demodulation performance in those environments. Thus, it might be desirable to also consider 300Hz Doppler frequency as a test condition for high mobility demodulation performance.
Proposal 1: Consider 300Hz as Doppler frequency for TM3 demodulation test in higher band deployment. 
For high Doppler channel demodulation performance test, RAN4 considered EVA as a propagation model. For demodulation test in 300Hz Doppler frequency, it would be desirable to consider other propagation model. We propose to use ETU channel in combination of 300Hz Doppler frequency. ETU 300Hz channel will allow us to verify UE demodulation performance in channel with both large delay spread and large Doppler spread. Since we already have ETU 300Hz channel defined in 36.101, there is no need to define additional channel model. Note that, we already have demodulation test in ETU 300Hz channel but existing test is defined in low CINR region. We are proposing to look at UE demodulation performance in high CINR region in ETU 300Hz channel. 
Proposal 2: Consider ETU propagation model for TM3 demodulation test in higher Doppler channel. 

4. Simulation results

In this section, we provide simulation results for TM3 demodulation test in ETU 300Hz low correlation channel. Simulation assumptions are summarized in Annex.  In the simulation, 3 different MCSs are evaluated to investigate feasibility of demodulation test. 
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Figure 1. FDD demodulation performance in ETU 300Hz channel
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Figure 2. TDD demodulation performance in ETU 300Hz channel

From the simulation results, we can observe that MCS 20 that was used for EVA 200Hz test is not suitable for test in ETU 300Hz channel. As we can see from the simulation results, CINR to achieve 70% peak throughput for MCS 20 is above 20dB. If we add additional margin, CINR requirement could be as high as 22dB, which is not acceptable since it is too close to 6% EVM ceiling. For MCS 19, CINR for 70% peak throughput is 18dB for FDD and 19dB for TDD. For MCS18, CINR for 70% peak throughput is 16.2dB for FDD and 17dB for TDD. Thus, we can evaluate MCS18 and 19 to determine FRC for demodulation test in ETU300Hz channel. 
Proposal 3: Evaluate MCS 18 and 19 to determine FRC for demodulation test in ETU 300Hz channel. 

5. Conclusion 

In this contribution, we provided further discussion on the need to consider higher Doppler frequency and proposed following. 
Proposal 1: Consider 300Hz as Doppler frequency for TM3 demodulation test in higher band deployment. 

Proposal 2: Consider ETU propagation model for TM3 demodulation test in higher Doppler channel. 

Proposal 3: Evaluate MCS 18 and 19 to determine FRC for demodulation test in ETU 300Hz channel. 

We recommend taking these simulation results and proposals into account in the discussion to introduce additional demodulation test in higher Doppler channel.  
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Annex

Link level simulation assumptions used for TM3 demodulation test

	Parameter
	values

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode
	TM3 rank 2

	antenna configuration
	2x2, low correlation

	Channel model 
	ETU

	Doppler frequency
	300Hz

	CINR
	[4:1:26] dB

	Resource allocation
	50 PRBs

	Subframes for demodulation
	All subframes except subframe #5

	HARQ
	8 HARQ processes and max 4 transmissions

	MCS
	Fixed MCS (18, 19, 20)

	CFI
	2

	Tx EVM
	6%

	Noc at antenna port
	-98 dBm

	Cyclic prefix
	Normal

	Simulation length
	10000 SF
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