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1. Introduction

In RAN4#58 meeting, some corporations submitted the simulation results for eDL-MIMO demodulation performance according to the previous framework and provided some considerations. After discussion, NTT DOCOMO modified the framework and gave the updated version [1]. In this contribution, the simulation results for TDD and FDD was provided for alignment based on [2].
2. Simulation Scenarios
The simulation scenarios are listed as following which are according to [2]. All of the test cases were performed with muting. The simulation assumption and the reference measurement channels were shown in Annex.
Table 1 Test cases for PDSCH demodulation performance
	Scenario
	Test mode
	Description
	Reference channel
	Propagation model
	Antenna configuration
	CSI-RS pattern
	Verification point

	1
	SU MIMO
	QPSK 1/3 with 1-layer
	R1. FDD/
R.1 TDD
	EVA5
	2x2 low
	4 CSI-RS (FDD)/
8 CSI-RS（TDD）
	70 % tp

	2
	MU MIMO
	64QAM 1/2 with 1-layer
	R2. FDD/
R.2 TDD
	EPA5
	2x2 low
	4 CSI-RS
	70 % tp

	3
	SU MIMO
	16QAM 1/2 with 2-layer
	R3. FDD/
R3.TDD
	EPA5
	2x2 low
	2 CSI-RS
	70 % tp


3. Simulation Results
Below table presents the required SNR for 70% of the maximal throughout for the test cases. More detail for these simulation results are shown in the attached excel file.
Table 2 Required SNR at verification point
	Scenario
	Scenario Description
	Verification point
	SNR(dB)

	R1.FDD
	SU-MIMO with 1-layer QPSK 1/3  EVA5 2x2 low 4 CSI-RS w/ muting
	70%TP
	-3

	R2.FDD
	MU-MIMO with 1-layer 64QAM 1/2  EPA5 2x2 low 4 CSI-RS w/ muting
	70%TP
	18.8

	R3.FDD
	SU-MIMO with 2-layer 16QAM 1/2  EPA5 2x2 low 2 CSI-RS w/ muting
	70%TP
	11.0

	R1.TDD
	SU-MIMO with 1-layer QPSK 1/3  EVA5 2x2 low 8 CSI-RS w/ muting
	70%TP
	-2.4

	R2.TDD
	MU-MIMO with 1-layer 64QAM 1/2  EPA5 2x2 low 4 CSI-RS w/ muting
	70%TP
	19.1

	R3.TDD
	SU-MIMO with 2-layer 16QAM 1/2  EPA5 2x2 low 2 CSI-RS w/ muting
	70%TP
	11.7


4. Conclusions

In this contribution, we provided the initial simulation results for eDL-MIMO demodulation performance test cases in order to make an alignment.
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Annex A
Annex A.1  Initial simulation assumptions
Table A.1  initial simulation assumptions
	Common parameters
	Value

	Uplink-downlink configuration (TDD)
	#1 (2:2)

	Special subframe configuration (TDD)
	#4 (DwPTS: GP: UpPTS – 12:1:1)

	Cell ID
	N_cell_ID = 0 shall be assumed whenever applicable Scrambling_ID = 0

	Channel BW
	10 MHz

	MU-MIMO interference
	Utilize the same MCS as target UE

	Number of allocated RBs for UE1
	50 when available

	Number of allocated RBs for UE2
	Same as for UE1

	Verification point
	70%-ile throughput

	SIB transmission
	Subframe #5 is reserved

	CSI-RS duty cycle
	5 msec 

	Channel estimation
	Practical and realistic channel and noise estimates with no a-priori knowledge of the channel state information

	Channel coding
	According to Section 5.3.2 of 36.212

	Redundancy version sequence
	{0,1,2,3} for QPSK and 16QAM, and {0,0,1,2} for 64QAM

	Physical channel processing
	According to Section 6.4 of 36.211

	Cyclic prefix
	Normal

	Scheduling rate (TDD)
	Four subframes plus two DwPTS per radio frame (all downlink subframes occupied)

	Power allocation
	PA = 0 dB

	Power allocation ratio UE1/UE2
	0 dB

	Channel dependent precoder update granularity
	Frequency domain: [1 PRB], Time domain: 1 ms

	Number of OFDM symbols reserved for PCFICH/PHICH/PDCCH
	2 symbols

	Channel dependent precoder update granularity for interference user
	Frequency domain; [1 PRB], Time domain: 1ms

	Number of OFDM symbols reserved for PCFICH/PHICH/PDCCH for interference user
	2 symbols

	TX EVM
	6%

	Interference
	AWGN + simulated MU-MIMO interference

	Reference receiver
	MMSE

	UL ACK configuration (TDD)
	Multiplexing

	Simulation length
	10000 allocated DL subframes at minimum


Annex A.2 Reference measurement channel
Table A.2 and A3 show the reference measurement channels for FDD and TDD, respectively.
Table A.2  Reference measurement channel for FDD
	Parameter
	Unit
	Value

	Reference channel
	　
	R1. FDD
	R2. FDD
	R3.FDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	　
	50
	50
	50

	Allocated subframes per Radio Frame
	　
	10
	10
	10

	Number of CSI-RS ports
	　
	4
	4
	2

	Number of CRS ports
	　
	2
	2
	2

	Cell-specific reference signals
	　
	Antenna  ports 0,1

	CSI reference signals
	　
	Antenna ports 15,…,18
	Antenna ports 15,…,18
	Antenna ports 15,…,16

	CSI-RS periodicity
	msec
	5
	5
	5

	CSI-RS subframe number
	　
	2, 7
	2, 7
	2, 7

	CSI-RS SubframeConfig
	　
	2
	2
	2

	CSI-RS reference signal configuration
	　
	0
	3
	8

	ZeroPowerCSI-RS periodicity
	msec
	5
	5
	5

	ZeroPowerCSI-RS subframe number
	　
	3, 8
	3, 8
	3, 8

	ZeroPowerCSI-RSConfig
	　
	3
	3
	3

	ZeroPowerCSI-RS bitmap
	　
	0x1000
	0x1000
	0x1000

	DM-RS port
	　
	7
	7 for UE1, 8 for UE2
	7, 8

	DMRS scrambling identity
	　
	0
	0
	0

	Number of codeword
	　
	1
	UE1: Codeward 0
UE2: Codeward 1
	2

	Modulation
	　
	QPSK
	64QAM
	16QAM

	Target coding information rate
	　
	1/3
	1/2
	1/2

	Information Bit Payload
	　
	　
	　
	　

	  For Sub-Frames (Normal subframe)
	Bits
	3624
	18336
	11448

	  For Sub-Frame (CSI-RS subframe)
	Bits
	3624
	16416
	11448

	For Sub-Frame (ZeroPowerCSI-RS subframe)
	Bits
	3624
	16416
	11448

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	2984
	14688
	9528

	Number of Code Blocks per Sub-Frame
	
	　
	　
	　

	  For Sub-Frames (Normal subframe)
	
	1
	3
	2

	  For Sub-Frame (CSI-RS/ ZeroPowerCSI-RS subframe)
	
	1
	3
	2

	  For Sub-Frame (CSI-RS/ ZeroPowerCSI-RS subframe)
	
	1
	3
	2

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	
	1
	3
	2

	Binary Channel Bits Per Sub-Frame
	　
	　
	　
	　

	  For Sub-Frames (Normal subframe)
	Bits
	12000
	36000
	24000

	  For Sub-Frame (CSI-RS subframe)
	Bits
	11600
	34800
	23600

	  For Sub-Frame (ZeroPowerCSI-RS subframe)
	Bits
	11600
	34800
	23200

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	9840
	29520
	19680

	Number of layers
	　
	1
	1
	2

	Max. Throughput averaged over 1 frame
	Mbps
	3.1976
	15.3696
	10.1112

	Note 1: 2 symbols allocated to PDCCH for 10 MHz channel BW

	Note 2: Reference signal, synchronization signals and PBCH allocated as per TS 36.211  

	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: 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


Table A.3  Reference measurement channel for TDD
	Parameter
	Unit
	Value

	Reference channel
	　
	R1. TDD
	R2. TDD
	R3 TDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	　
	50
	50
	50

	Uplink-Downlink configuration
	　
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	　
	4+2
	4+2
	4+2

	Cell-specific reference signals
	　
	Antenna  ports 0,1

	CSI reference signals
	　
	Antenna ports 15,…,22
	Antenna ports 15,…,18
	Antenna ports 15,…,16

	Number of CSI-RS ports
	　
	8
	4
	2

	Number of CRS ports
	　
	2
	2
	2

	CSI-RS periodicity
	msec
	5
	5
	5

	CSI-RS subframe number
	　
	4, 9
	4, 9
	4, 9

	CSI-RS SubframeConfig
	　
	4
	4
	4

	CSI-RS reference signal configuration
	　
	1
	3
	8

	ZeroPowerCSI-RS periodicity
	msec
	5
	5
	5

	ZeroPowerCSI-RS subframe number
	　
	4, 9
	4, 9
	4, 9

	ZeroPowerCSI-RSConfig
	　
	2, 4
	2
	2

	ZeroPowerCSI-RS bitmap
	　
	0x2100
	0x2000
	0x2000

	DM-RS port
	　
	7
	7 for UE1, 8 for UE2
	7, 8

	DMRS scrambling identity
	　
	0
	0
	0

	Number of codeword
	　
	1
	UE1: Codeward 0
UE2: Codeward 1
	2

	Modulation
	　
	QPSK
	64QAM
	16QAM

	Target coding information rate
	　
	1/3
	1/2
	1/2

	Information Bit Payload
	　
	　
	　
	　

	  For Sub-Frames (non CSI-RS subframe)
	Bits
	3624
	18336
	11448

	  For Sub-Frame (CSI-RS subframe)
	Bits
	3624
	16416
	11448

	  For Sub-Frame 1, 6
	Bits
	2664
	11832
	7736

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	2984
	14688
	9528

	Number of Code Blocks per Sub-Frame
	　
	　
	　
	　

	  For Sub-Frames (non CSI-RS subframe)
	Bits
	1
	3
	2

	  For Sub-Frame (CSI-RS subframe)
	Bits
	1
	3
	2

	  For Sub-Frame 1, 6
	Bits
	1
	2
	2

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	1
	3
	2

	Binary Channel Bits Per Sub-Frame
	　
	　
	　
	　

	  For Sub-Frames (non CSI-RS subframe)
	Bits
	12000
	36000
	24000

	  For Sub-Frame (CSI-RS subframe)
	Bits
	10400
	33600
	22800

	  For Sub-Frame 1, 6
	Bits
	7872
	23616
	15744

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	9840
	29520
	19680

	Number of layers
	　
	1
	1
	2

	Max. Throughput averaged over 1 frame
	Mbps
	1.556
	7.1184
	4.7896

	Note 1: 2 symbols allocated to PDCCH for 10 MHz channel BW

	Note 2: Reference signal, synchronization signals and PBCH allocated as per TS 36.211  

	Note 3: as per Table 4.2-2 in TS 36.211 

	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)

	Note5: 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


