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1 Introduction

In the last RAN4#77 meeting, simulation assumptions for 4 Rx 3/4 layer PDSCH demodulation tests were updated as follows[1];

· Test 1: 3layer, TM3, 4x4 low, EVA70

· MCS=18

· Test 2: 4 layer, TM4,4x4 low, EPA5, followed wideband PMI

· MCS=14

· Test 3: 4 layer, TM9,4x4 low, EPA5, followed wideband PMI

· MCS=14

· For simulation alignment assume 6% EVM
In this contribution, we provide our simulation results for 4 Rx 3/4 layer PDSCH demodulation tests.
2 Discussion
For detailed simulation assumption and FRC setting for 3/4 Layer PDSCH testcases, we followed output of e-mail discussion as attached[2]. 
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In Figure 1 to Figure 3, we present our simulation results for TM3 Layer 3, TM4 Layer 4, and TM9 Layer 4, respectively. Also, target SNR to achieve 70%-tile of max T-put are presented in Table 2.
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 Figure 1. Simulation results of TM3 Layer 3
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Figure 2. Simulation results of TM4 Layer 4
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Figure 3. Simulation results of TM9 Layer 4
Table 2. Required SNR of 70%-tile of max T-put for 4 Rx PDSCH demodulation tests
	SNR70
[dB]
	TM3 3Layer
	TM4 4 Layer
	TM9 4 Layer

	
	FDD
	TDD
	FDD
	TDD
	FDD
	TDD

	Alignment
	13.2 
	13.0 
	15.2 
	14.9 
	18.0 
	19.0 

	Impairment
	14.7 
	14.5 
	16.7 
	16.4 
	19.5 
	20.5 


3 Conclusion
In this contribution, we provide our alignment and impairment values based on simulation results for 4 Rx 3/4 layer PDSCH demodulation tests.
Reference
[1] R4-155861, “Ad hoc minutes for 4Rx RRM and demodulation,” Ericsson
[2] RAN4 email discussion, simulation assumption for rank 3/4 PDSCH demodulation test
FDD TM3/TM4 test configuration

		Parameter

		Unit

		TM3 test

		TM4 test



		Downlink power allocation

		



		dB

		-6

		-6



		

		



		dB

		-6 (Note 1)

		-6 (Note 1)



		

		

		dB

		0

		0



		

at antenna port

		dBm/15kHz

		-98

		-98



		PDSCH transmission mode

		

		3

		4



		PDSCH rank

		

		3

		4



		Number of HARQ processes

		

		8

		8



		HARQ redundancy version

		

		{0,0,1,2}

		{0,1,2,3}



		CFI

		

		2

		2



		Precoding granularity

		PRB

		

		50



		PMI delay

		ms

		

		8



		Reporting interval

		ms

		

		1



		Reporting mode

		

		

		PUSCH 3-1



		CodeBookSubsetRestriction bitmap

		

		

		FFFF000000000000



		Antenna configuration

		

		4x4

		4x4



		Propagation channel

		

		EVA70 Low Correlation

		EPA5 Low Correlation



		

Note 1:	.

		













































FRC for FDD TM3/TM4 tests

		Parameter

		Unit

		Value



		Reference channel

		

		R.xx FDD (TM3)

		R.14 FDD (TM4)



		Channel bandwidth

		MHz

		10

		10



		Allocated resource blocks (Note 4)

		

		50

		50



		Allocated subframes per Radio Frame

		

		9

		9



		Modulation

		

		64QAM

		16QAM



		Target Coding Rate

		

		0.43

		1/2



		Information Bit Payload (Note 4)

		

		

		



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

		Bits

		16416 (CW0)

32856 (CW1)

MCS 18

		25456

MCS 14



		  For Sub-Frame 5

		Bits

		N/A

		N/A



		  For Sub-Frame 0

		Bits

		15264 (CW0)

30576 (CW1)

MCS 17

		22920

MCS 13



		Number of Code Blocks
(Notes 3 and 4)

		

		

		



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

		

		3 (CW0)

6 (CW1)

		5



		  For Sub-Frame 5

		

		N/A

		N/A



		  For Sub-Frame 0

		

		3 (CW0)

5 (CW1)

		5



		Binary Channel Bits (Note 4)

		

		

		



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

		Bits

		38400 (CW0)

76800 (CW1)

		51200



		  For Sub-Frame 5

		Bits

		N/A

		N/A



		  For Sub-Frame 0

		Bits

		36096 (CW0)

72192 (CW10)

		48128



		Max. Throughput averaged over 1 frame (Note 4)

		Mbps

		14.659 (CW0)

29.342 (CW1)

		22.657



		UE Category

		

		≥ 2

		≥ 2































FDD TM9 test configuration

		parameter

		Unit

		Test 1



		Downlink power allocation

		



		dB

		0



		

		



		dB

		0 (Note 1)



		

		

		dB

		-3



		Beamforming model

		

		4 layer precoding based on WB PMI feedback



		Random beamforming granularity

		

		3 PRB in frequency domain

1 ms in time domain



		Cell-specific reference signals

		

		Antenna ports 0,1



		CSI reference signals

		

		Antenna ports 15,…,18



		CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 

		Subframes

		5 / 2



		CSI reference signal configuration

		

		0



		Zero-power CSI-RS configuration

ICSI-RS /
ZeroPowerCSI-RS bitmap 

		Subframes / bitmap

		3 /

0001000000000000



		

at antenna port

		dBm/15kHz

		-98



		Symbols for unused PRBs

		

		OCNG (Note 3)



		Number of allocated resource blocks (Note 2)

		PRB

		50



		Simultaneous transmission

		

		No



		PDSCH transmission mode

		

		9



		Number of HARQ processes

		

		8



		HARQ redundancy version

		

		{0,1,2,3}



		CFI

		

		2



		Precoding granularity

		

		50



		PMI delay

		

		8



		Reporting interval

		

		1



		Reporting mode

		

		PUSCH 3-1



		CodeBookSubsetRestriction bitmap

		

		FFFF000000000000



		Antenna configuration

		

		4x4



		Propagation channel

		

		EPA5 Low Correlation



		

Note 1:	. 

Note 2:	50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.

Note 3:	These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.





























FRC for FDD TM9 test

		Parameter

		Unit

		Value



		Reference channel

		

		R.yy FDD



		Channel bandwidth

		MHz

		10



		Allocated resource blocks 

		

		50 (Note 3)



		Allocated subframes per Radio Frame

		

		9



		Modulation

		

		16QAM



		Target Coding Rate

		

		0.57



		Information Bit Payload 

		

		



		  For Sub-Frames 1,4,6,9

		Bits

		25456

MCS 14



		  For Sub-Frames 2,3,7,8

		Bits

		25456

MCS 14



		  For Sub-Frame 5

		Bits

		N/A



		  For Sub-Frame 0

		Bits

		21384

MCS 14



		Number of Code Blocks (Note 4)

		

		



		  For Sub-Frames 1,4,6,9

		Code blocks

		5



		  For Sub-Frames 2,3,7,8

		Code blocks

		5



		  For Sub-Frame 5

		Bits

		N/A



		  For Sub-Frame 0

		Bits

		4



		Binary Channel Bits

		

		



		  For Sub-Frames 1,4,6,9

		Bits

		43200



		  For Sub-Frames 2,3,7,8

		

		41600



		  For Sub-Frame 5

		Bits

		N/A



		  For Sub-Frame 0

		Bits

		35424



		Max. Throughput averaged over 1 frame

		Mbps

		22.503



		UE Category

		

		≥ 2



		Note 1:	2 symbols allocated to PDCCH.

Note 2:	Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:	50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0. 

Note 4:	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).















TDD TM3/TM4 test configuration

		Parameter

		Unit

		TM3 test

		TM4 test



		Downlink power allocation

		



		dB

		-6

		-6



		

		



		dB

		-6 (Note 1)

		-6 (Note 1)



		

		

		dB

		0

		0



		

at antenna port

		dBm/15kHz

		-98

		-98



		PDSCH transmission mode

		

		3

		4



		PDSCH rank

		

		3

		4



		Number of HARQ processes

		

		7

		7



		HARQ redundancy version

		

		{0,0,1,2}

		{0,1,2,3}



		CFI

		

		2

		2



		Precoding granularity

		PRB

		

		50



		PMI delay

		ms

		

		10 or 11



		Reporting interval

		ms

		

		1 or 4



		Reporting mode

		

		

		PUSCH 3-1



		CodeBookSubsetRestriction bitmap

		

		

		FFFF000000000000



		Uplink-Downlink Configuration

		

		1

		1



		Special subframe configuration

		

		4

		4



		Antenna configuration

		

		4x4

		4x4



		Propagatoin channel

		

		EVA70 Low Correlation

		EPA5 Low Correlation



		

Note 1:	.

		











































FRC for TDD TM3/TM4 tests

		Parameter

		Unit

		Value



		Reference channel

		

		R.xx TDD (TM3)

		R.14 TDD (TM4)



		Channel bandwidth

		MHz

		10

		10



		Allocated resource blocks 

		

		50

		50



		Allocated subframes per Radio Frame (D+S)

		

		2+2

		2+2



		Modulation

		

		64QAM

		16QAM



		Target Coding Rate

		

		0.44

		1/2



		Information Bit Payload (Note 4)

		

		

		



		  For Sub-Frames 4, 9

		Bits

		16416 (CW0)

32856 (CW1)

MCS 18

		25456

MCS 14



		  For Sub-Frame 1, 6

		Bits

		12216 (CW0)

24496 (CW10)

MCS 18

		19080

MCS 14



		  For Sub-Frame 0, 5

		Bits

		N/A

		N/A



		Number of Code Blocks
(Notes 3 and 4)

		

		

		



		  For Sub-Frames 4, 9

		

		3 (CW0)

6 (CW1)

		5



		  For Sub-Frame 1, 6

		

		2 (CW0)

4 (CW1)N/A

		4N/A



		  For Sub-Frame 0, 5

		

		2 (CW0)

4 (CW1) N/A

		N/A4



		Binary Channel Bits

		

		

		



		  For Sub-Frames 4, 9

		Bits

		38400 (CW0)

76800 (CW1)

		51200



		  For Sub-Frame 1, 6

		Bits

		30768 (CW0)

61536 (CW1)

		41024



		  For Sub-Frame 0, 5

		Bits

		N/A

		N/A



		Max. Throughput averaged over 1 frame

		Mbps

		5.726 (CW0)

11.470 (CW1)

		8.907



		UE Category

		

		≥ 2

		≥ 2

























TDD TM9 test configuration

		parameter

		Unit

		Test 1



		Downlink power allocation

		



		dB

		0



		

		



		dB

		0 (Note 1)



		

		

		dB

		-3



		Beamforming model

		

		4 layer precoding based on WB PMI feedback



		Random beamforming granularity

		

		3 PRB in frequency domain

1 ms in time domain



		Cell-specific reference signals

		

		Antenna ports 0,1



		CSI reference signals

		

		Antenna ports 15,…,18



		CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 

		Subframes

		5 / 4



		CSI reference signal configuration

		

		3



		Zero-power CSI-RS configuration

ICSI-RS /
ZeroPowerCSI-RS bitmap 

		Subframes / bitmap

		4 /
0010000000000000



		

at antenna port

		dBm/15kHz

		-98



		Symbols for unused PRBs

		

		OCNG (Note 3)



		Number of allocated resource blocks (Note 2)

		PRB

		50



		Simultaneous transmission

		

		No



		PDSCH transmission mode

		

		9



		Number of HARQ processes

		

		7



		HARQ redundancy version

		

		{0,1,2,3}



		CFI

		

		2



		Precoding granularity

		

		50



		PMI delay

		

		10 or 11



		Reporting interval

		

		1 or 4



		Reporting mode

		

		PUSCH 3-1



		CodeBookSubsetRestriction bitmap

		

		FFFF000000000000



		Uplink-Downlink Configuration

		

		1



		Special subframe configuration

		

		4



		Antenna configuration

		

		4x4



		Propagation channel

		

		EPA5 Low Correlation



		

Note 1:	. 

Note 2:	50 resource blocks are allocated in sub-frames 4, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 1,6.

Note 3:	These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.



















FRC for TDD TM9 test

		[bookmark: _GoBack]Parameter

		Unit

		Value



		Reference channel

		

		R.yy TDD



		Channel bandwidth

		MHz

		10



		Allocated resource blocks 

		

		50 (Note 3)



		Allocated subframes per Radio Frame (D+S)

		

		3+2



		Modulation

		

		16QAM



		Target Coding Rate

		

		0.57



		Information Bit Payload 

		

		



		  For Sub-Frames 4,9

		Bits

		25456

MCS 14



		  For Sub-Frames 1,6

		Bits

		16992

MCS 15



		  For Sub-Frame 5

		Bits

		N/A



		  For Sub-Frame 0

		Bits

		21384

MCS 14



		Number of Code Blocks (Note 4)

		

		



		  For Sub-Frames 4,9

		Code blocks

		5



		  For Sub-Frames 1,6

		Code blocks

		3



		  For Sub-Frame 5

		Bits

		N/A



		  For Sub-Frame 0

		Bits

		4



		Binary Channel Bits

		

		



		  For Sub-Frames 4,9

		Bits

		40000



		  For Sub-Frames 1,6

		

		27552



		  For Sub-Frame 5

		Bits

		N/A



		  For Sub-Frame 0

		Bits

		35424



		Max. Throughput averaged over 1 frame

		Mbps

		10.628



		UE Category

		

		≥ 2



		Note 1:	2 symbols allocated to PDCCH.

Note 2:	Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:	50 resource blocks are allocated in sub-frames 4, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0,1,6. 

Note 4:	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).
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