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1 Introduction
In the previous RAN4 meetings, the TM3 demodulation test under EVA200Hz was introduced in [1], and the additional TM3 demodulation test under ETU300 Low was proposed in [2]. In this contribution, we will evaluate the new proposed test cases under the ETU300 propagation conditions and provide the corresponding simulation results.
2 Discussion
In our opinion, the reasons behind the proposal of introduction of ETU300 test are that:
· ETU300 would be a relevant propagation condition for high frequency bands, e.g., 3.5GHz bands in dense urban city;
· The poor UE implementation of channel estimation and noise estimation would lead to error floor under ETU300 channel, which may not be easily observed under EVA200 channel;

· From the test point of view, RAN4 does not have high order MCS test under ETU channel and the existing ETU test cases only cover QPSK and 16QAM with 1×2 antenna configuration. 
And Table 1 shows the relation between UE velocity and Doppler frequency under different bands. It can be observed that the normal vehicle speed would cause large Doppler spread in the 3.5GHz band.
Table 1: Relation between UE velocity and Doppler frequency under different bands
	
	700MHz (Band13)
	2GHz (Band 4)
	2.6GHz (Band 7)
	3.5GHz (Band 43, 22, 42)

	200Hz
	308km/h
	108km/h
	83km/h
	62km/h

	300Hz
	462km/h
	162km/h
	124km/h
	93km/h


Therefore, ETU300 64QAM TM3 test would serve as a good stress test and be beneficial for improving the system performance especially for higher frequency bands.
· Proposal 1: Introduce the ETU300 low test cases in additional to EVA200 test case.
3 Simulation results
In this section, we will provide the simulation results according to our previous paper and the way forward in [3]. The basic simulation assumptions are listed in Table 1 and Table 2 below, which are aligned with the approved test in [1].
Table 1: Test parameters for Large Delay CDD under high Doppler (FRC)
	Parameter
	Unit
	Test 1

	Downlink power allocation
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Table 2: Test cases of evaluation for Large Delay CDD under high Doppler (FRC)
	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value
	UE category

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.35 FDD
	OP.1 FDD
	ETU300
	2x2 Low
	70
	xx
	2-8

	2
	10 MHz
	64QAM 0.45
	OP.1 FDD
	ETU300
	2x2 Low
	70
	xx
	2-8

	3
	10 MHz
	64QAM 0.42
	OP.1 FDD
	ETU300
	2x2 Low
	70
	xx
	2-8


For the comparison with approved cases EVA200, we provide the corresponding simulation results under ETU300 in Figure 1.
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Figure 1: Simulation results of TM3 FDD testing case with different reference channel, (a) performance comparison between ETU300 and EVA200 using 64QAM 1/2, (b) performance comparison between different MCS-s under ETU300.
From Figure 1, it can be observed that the SNRs at 70% relative throughput without impairments for different assumptions are:
· EVA200, 64QAM 1/2 (R.35):  18.1dB

· ETU300, 64QAM 1/2 (R.35):  19.6dB
· ETU300, 64QAM 0.45 (MCS 19/18): 18.0dB
· ETU300, 64QAM 0.42 (MCS 18/17): 16.4dB
Compared to the approved test, the reference SNR without impairments for the ETU300 and 64QAM 1/2 case is 19.6dB, which is 1.5dB higher and could have a better verification of UE implement in high frequency and high SNR scenarios. So it’s proper to adopt that test case. Although the final reference SNR value with RF impairments would be high, the test would be still feasible in our point. 

· Observation: It would be feasible to introduce the additional test case under ETU300 with TM3 and 64QAM 1/2 for the high Doppler and high SNR scenarios.
And we are open to other test setups, too.
4 Conclusion
This contribution provides the analysis and simulation results for ETU300 test and the following proposal and observations are given.
· Proposal 1: Introduce the ETU300 low test cases in additional to EVA200 test case.
· Observation: It would be feasible to introduce the additional test case under ETU300 with TM3 and 64QAM 1/2 for the high Doppler and high SNR scenarios.
5 Reference
[1] Huawei, HiSilicon, R4-131178, “CR for introducing UE TM3 demodulation performance requirements under high speed”, 3GPP TSG RAN4 meeting #66bis.
[2] Qualcomm Incorporated, R4-132208, “Further discussion on demodulation test in higher Doppler Channel”, 3GPP TSG RAN4 meeting #67.
[3] Qualcomm, Verizon Wireless, Huawei, HiSilicon, NTT DoCoMo, R4-133020, “Way forward on high Doppler FRC test”, 3GP RAN4 meeting #67.
6 Annex:  Candidate FRC-s 
Table A.3.3.2.1-1: Fixed Reference Channel two antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.35 FDD
	R.xx FDD
	R.yy FDD
	
	
	

	Channel bandwidth
	MHz
	10
	10
	10
	
	
	

	Allocated resource blocks (Note 4)
	
	50
	50
	50
	
	
	

	Allocated subframes per Radio Frame
	
	9
	9
	9
	
	
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	
	
	

	Target Coding Rate
	
	1/2
	[0.45]
	[0.42]
	
	
	

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	19848
	18336
	16416
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	18336
	16416
	15264
	
	
	

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4
	4
	3
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	3
	3
	3
	
	
	

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	39600
	39600
	39600
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	37152
	37152
	37152
	
	
	

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	17.712
	16.310
	14.659
	
	
	

	UE Category
	
	≥ 2
	≥ 2
	≥ 2
	
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 4: 
Given per component carrier per codeword.

Note 5:
For R.11-3 resource blocks of RB6–RB45 are allocated.








