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1 Introduction

In previous RAN4#71 meeting, UE demodulation performance issue under high Doppler environment was raised in [1]. As a result, WF on demodulation test under high Doppler environment was approved [2]. But in last RAN4 #72 meeting, there is no actual discussion about high performance due to lack of time. In this contribution, we provide out simulation result of PDSCH demodulation under EVA600 propagation channel based on the agreed WF.
2 Simulation assumption

As for the simulation assumption of PDSCH performance, we reused existing TM3 FRC test for EVA200 in section 8.2.1.3.1 for FDD and 8.2.2.3.1 for TDD of TS36.101 based on agreed WF. Summarized simulation parameters are shown in Table 1.

Table 1. Simulation parameters for TM3 high Doppler test
	Parameters
	Unit
	FDD
	TDD

	Channel Bandwidth
	MHz
	10

	Propagation channel
	
	EVA200 / EVA600

	Antenna configuration and correlation matrix
	
	2x2 Low

	Downlink power allocation
	ρA
	dB
	-3

	
	ρB
	dB
	-3

	
	σ
	dB
	0

	Noc at antenna port
	dBm/15 kHz
	-98

	PDSCH transmission mode
	
	3

	OCNG pattern
	
	OP.1 FDD
	OP.1 TDD


In addition to Table 1, we considered a realistic channel estimation scheme and 6 % Tx EVM at eNB side.
For the simulation cases, we simulated the following 3 cases for each FDD and TDD duplex mode.

· Case 1 : R.35 @EVA200 : Existing R.35 FDD/TDD under EVA200 channel
(Test 3 of section 8.2.1.3.1 for TDD and 8.2.2.3.1 for TDD on TS36.101).

· Case 2 : R.35 @EVA600 : R.35 FDD/TDD under EVA600 channel.

· Case 3 : R.xx @EVA600 : New FRC with 1 lowered MCS level under EVA600 channel.

Detailed parameters for existing R.35 and new FRC of R.xx can be found in Table 2 and Table 3 for FDD and TDD, respectively.
Table 2.  FDD Fixed Reference Channel for TM3 high Doppler test

	Parameter
	Unit
	Value

	Reference channel
	
	R.35 FDD
	R.xx FDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks (Note 4)
	
	50
	50

	Allocated subframes per Radio Frame
	
	9
	9

	Modulation
	
	64QAM
	64QAM

	Target Coding Rate
	
	1/2
	0.45

	Information Bit Payload (Note 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	19848 (MCS20)
	18336 (MCS19)

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

	  For Sub-Frame 0
	Bits
	18336 (MCS19)
	16416 (MCS18)

	Number of Code Blocks (Notes 3 and 4)
	
	
	

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

	  For Sub-Frame 5
	
	N/A
	N/A

	  For Sub-Frame 0
	
	3
	3

	Binary Channel Bits (Note 4)
	
	
	

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

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

	  For Sub-Frame 0
	Bits
	37152
	37152

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	17.712
	16.3104

	UE Category
	
	≥ 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.


Table 3.  TDD Fixed Reference Channel for TM3 high Doppler test
	Parameter
	Unit
	Value

	Reference channel
	
	R.35 TDD
	R.xx TDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks (Note 4)
	
	50
	50

	Uplink-Downlink Configuration (Note 3)
	
	1
	1

	Allocated subframes per Radio Frame
	
	2+2
	2+2

	Modulation
	
	64QAM
	64QAM

	Target Coding Rate
	
	1/2
	0.45

	Information Bit Payload (Note 4)
	
	
	

	  For Sub-Frames 4,9
	Bits
	19848 (MCS20)
	18336 (MCS19)

	For Sub-Frames 1,6
	Bits
	15840
	14688

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

	  For Sub-Frame 0
	Bits
	N/A
	N/A

	Number of Code Blocks (Notes 3 and 4)
	
	
	

	  For Sub-Frames 4,9
	
	4
	3

	For Sub-Frames 1,6
	
	3
	3

	  For Sub-Frame 5
	
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	N/A

	Binary Channel Bits (Note 4)
	
	
	

	  For Sub-Frames 4,9
	Bits
	39600
	39600

	For Sub-Frames 1,6
	Bits
	31968
	31968

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

	  For Sub-Frame 0
	Bits
	N/A
	N/A

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	7.138
	6.605

	UE Category
	
	≥ 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.


3 Simulation results

In Figure 1, normalized PDSCH T-put simulation results of TM3 FRC test are shown for 3 cases described in previous section for FDD and TDD mode, respectively. Also, target SNR to achieve 70% of maximum T-put are presented in Table 4 based on the simulation results.
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Figure 1. Normalized T-put performance of TM3 PDSCH for case 1/2/3

Table 4. Target SNR to achieve 70% of maximum T-put for case 1/2/3
	Duplex Mode
	FDD
	TDD

	Case
	Case 1
	Case 2
	Case 3
	Case 1
	Case 2
	Case 3

	Target SNR
[dB]
	17.92
	20.01
	18.21
	17.70
	19.70
	18.22


From the simulation results, we can see that there exists about 2 dB additional performance loss between EVA200 and EVA600 channel with existing R.35 FDD regardless of duplex scheme. If we consider an impairment margin, the actual target requirement of R.35 at EVA600 may exceed 22 dB and such high target requirement is undesirable in testability point of view reminding the maximum achievable SNR at UE side with 6% EVM at eNB side is about 24dB without any additional noise. One simple way to avoid this is to lower MCS level by 1 in EVA600 channel as shown in simulation results. In Figure 1 and Table 2, Case 3 of RMC with 1 level lowered MCS under EVA600 shows almost similar performance to Case 1 of existing R.35 at EVA200 in T-put point of view.

If group can agree to consider PDSCH test configuration under EVA600, we can select the test case among the following options.

· Option 1. Introduce new TM3 FRC test with EVA600 based on existing TM3 FRC test 3 such as Test 3A.

· Option 1a. Reuse R.35 FDD/TDD
· Option 1b. Use new FRC with 1 lowered MCS level compared to existing R.35 FRC
· Option 2. Change propagation condition of existing TM3 FRC test 3 from EVA200 to EVA600.

· Option 2a. Reuse R.35 FDD/TDD
· Option 2b. Use new FRC with 1 lowered MCS level compared to existing R.35 FRC
· As a UE vender, we think that if option 1 including 1a and 1b are adopted, existing TM3 FRC test 3 under EVA200 is redundant. Also, we think that if option 2a is adopted, actual target requirement may be too high. Therefore we prefer to adopt option 2b as PDSCH test configuration under high Doppler condition.

· Proposal 1. If PDSCH performance under EVA600 needs to be verified, option 2b with modified channel and RMC should be adopted.

4 Conclusion
In this contribution, we provided the PDSCH demodulation results under EVA600 propagation condition. From the simulation and consideration on the testability, we propose the following;

· Proposal 1. If PDSCH performance under EVA600  needs to be verified, option 2b with modified channel and RMC should be adopted.
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