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1	Introduction
RAN1 has introduced Multi-TRP transmission in NR eMIMO demod. Multi-DCI and Single-DCI are the two schemes for eMBB transmission. In the previous meetings, RAN4 has agreed to define at least PDSCH with multi-DCI based scheme and single-DCI based SDM scheme. 
In RAN4 #97-e meeting, the simulation assumption of PDSCH demodulation requirements with multi-TRP transmission are provided in [1] and [2]. Companies are encouraged to provide the alignment simulation results in this meeting. In this proposal, we provide our simulation results under the agreed assumptions.
2	Simulation results
[image: ]
Fig. 1: case 3-1 and case 3-2 results for FDD
[image: ]
Fig. 2: case 4-1 and case 4-2 results for TDD
The SNR point with case 3-1, case 3-2,case 4-1,case 4-2 are collected in table 2.1.
Table 2.1  SNR point with 70% of max throughput (Alignment results)
	Simulation cases
	Duplex mode
	BW / SCS
	MCS
	Propagation condition
	Antenna configuration
	Frequency offset /
Time offset
	70% of max Throughput
(dB)

	3-1
	FDD
	10MHz / 15kHz
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x2 ULA Low for each TRP
	Test 1b: 
0Hz / 2us
	15.7

	
	
	
	
	
	
	[bookmark: _GoBack]Test 1a: 
200Hz /
 -0.5us
	16.4

	3-2
	FDD
	10MHz / 15kHz
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x4 ULA Low for each TRP
	Test 1b: 
0Hz / 2us
	9.8

	
	
	
	
	
	
	Test 1a: 
200Hz / -0.5us
	10.7

	4-1
	TDD
	40MHz / 30kHz
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x2 ULA Low for each TRP
	Test 1b: 
0Hz / 1us
	15.1

	
	
	
	
	
	
	Test 1a: 
300Hz / -0.25us
	16.0

	4-2
	TDD
	40MHz / 30kHz
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x4 ULA Low for each TRP
	Test 1b: 
0Hz / 1us
	9.6

	
	
	
	
	
	
	Test 1a: 
300Hz / -0.25us
	10.4


3	Summary
In this contribution, we provide our simulation results for single-DCI SDM scheme for performance alignment. 
The impairment results for reference test point were supplied in following tables:
Table 3.1  SNR point with 70% of max throughput (Impairment results)
	Simulation cases
	Duplex mode
	BW / SCS
	MCS
	Propagation condition
	Antenna configuration
	Frequency offset /
Time offset
	70% of max Throughput
(dB)

	3-1
	FDD
	10MHz / 15kHz
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x2 ULA Low for each TRP
	Test 1b: 
0Hz / 2us
	18.2

	
	
	
	
	
	
	Test 1a: 
200Hz /
 -0.5us
	18.9

	3-2
	FDD
	10MHz / 15kHz
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x4 ULA Low for each TRP
	Test 1b: 
0Hz / 2us
	12.3

	
	
	
	
	
	
	Test 1a: 
200Hz / -0.5us
	13.2

	4-1
	TDD
	40MHz / 30kHz
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x2 ULA Low for each TRP
	Test 1b: 
0Hz / 1us
	17.6

	
	
	
	
	
	
	Test 1a: 
300Hz / -0.25us
	18.5

	4-2
	TDD
	40MHz / 30kHz
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x4 ULA Low for each TRP
	Test 1b: 
0Hz / 1us
	12.1

	
	
	
	
	
	
	Test 1a: 
300Hz / -0.25us
	12.9
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Annex: Test assumptions for Single-DCI SDM scheme
The simulation assumption of single-DCI based SCM scheme is defined as below:
Table A.1 Simulation assumption of single-DCI based SCM scheme
	Parameters
	Simulation cases 3-1 and 3-2
	Simulation cases 4-1 and 4-2

	Duplex mode
	FDD
	TDD

	TDD UL/DL configuration
	N/A
	FR1.30-1 (7DS2U, 6D+4G+4U)
PDSCH is scheduled in the special slots

	Timing offset of the second TRP from the first TRP (Note 2)
	Positive offset: 2 μs
Negative offset: -0.5 μs
	Positive offset: 1μs
Negative offset: -0.25μs

	Frequency offset between two TRPs (Note 2)
	200 Hz
	300 Hz

	
	Common serving cell parameters

	Physical Cell ID
	0

	SSB position in burst 
	First SSB in Slot #0

	SSB periodicity 
	20ms

	Transmit TRP of SSB
	Only from TRP1

	
	TRS#1 (configuration for TCI state #1)

	Transmit TRP
	TRP#1

	CSI-RS periodicity
	20 slots
	40 slots

	CSI-RS offset
	10 for CSI-RS resources 1 and 2
11 for CSI-RS resources 3 and 4
	20 for CSI-RS resources 1 and 2
21 for CSI-RS resources 3 and 4

	Density
	3
	3

	First subcarrier index in the PRB used for CSI-RS
	k0=0
	k0=0

	QCL Info
	TCI state #0
	TCI state #0

	First OFDM symbol in the PRB used for CSI-RS
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4

	
	TRS#2 (configuration for TCI state #2)

	Transmit TRP
	TRP#2

	CSI-RS periodicity
	20 slots
	40 slots

	CSI-RS offset
	10 for CSI-RS resources 1 and 2
11 for CSI-RS resources 3 and 4
	20 for CSI-RS resources 1 and 2
21 for CSI-RS resources 3 and 4

	Density
	3
	3

	First subcarrier index in the PRB used for CSI-RS
	k0=1
	k0=1

	First OFDM symbol in the PRB used for CSI-RS
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4

	QCL Info
	TCI state #0
	TCI state #0

	
	TCI State configuration #0

	Type 1 QCL information
	SSB index #0, QCL type C

	Type 2 QCL information
	N/A

	
	TCI State configuration #1

	Type 1 QCL information
	CSI-RS resource: TRS#1, QCL type A

	Type 2 QCL information
	N/A

	
	TCI State configuration #2

	Type 1 QCL information
	CSI-RS resource: TRS#2, QCL type A

	Type 2 QCL information
	N/A

	
	PDCCH configuration

	CORESETPoolIndex
	0 (or not configured)

	Symbols for PDCCH
	0, 1

	K0
	0

	AL
	8 (576REs)

	
	PDSCH configuration

	PDSCH resource mapping type
	Type A

	Resource allocation type
	Type 1

	DMRS configuration
	Type 1, 1+1

	Antenna ports index ​
	{1000} for TCI#1 and {1002} for TCI#2

	Start symbol (S)
	2

	Time duration (L)
	12

	PRB allocation
	Full-overlapping case
PDSCH#1: PRB#0 to RPB#51
PDSCH#2: PRB#0 to RPB#51
	Full-overlapping case
PDSCH#1: PRB#0 to RPB#105
PDSCH#2: PRB#0 to RPB#105

	PRB precoding granularity
	[2]

	
	

	Note 1:	Apply a power scaling factor as 1/sqrt(2) for transmitted signaling from each TRP.
Note 2:	Using TRP1 is Reference to define timing and frequency offset
Note 3:	PDSCH is not scheduled in slots where SSB is transmitted (slot #0 with periodicity of 20ms)
Note 4:	PDSCH is scheduled in slots where TRSs are transmitted.



Table A.2 Simulation cases for Single-DCI SDM scheme
	Simulation cases
	Duplex mode
	BW / SCS
	MCS
	Propagation condition
	Antenna configuration
	Frequency offset /
Time offset
	Metric

	3-1
	FDD
	10MHz / 15kHz
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x2 ULA Low for each TRP
	Test 1b: 
0Hz / 2us
	70% of max Tput

	
	
	
	
	
	
	Test 1a: 
200Hz / -0.5us
	

	3-2
	FDD
	10MHz / 15kHz
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x4 ULA Low for each TRP
	Test 1b: 
0Hz / 2us
	70% of max Tput

	
	
	
	
	
	
	Test 1a: 
200Hz / -0.5us
	

	4-1
	TDD
	40MHz / 30kHz 
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x2 ULA Low for each TRP
	Test 1b: 
0Hz / 1us
	70% of max Tput

	
	
	
	
	
	
	Test 1a: 
300Hz / -0.25us
	

	4-2
	TDD
	40MHz / 30kHz 
	[64QAM 0.5]
	[TDLA30-10] for both TRP1 and TRP2
	2x4 ULA Low for each TRP
	Test 1b: 
0Hz / 1us
	70% of max Tput

	
	
	
	
	
	
	Test 1a: 
300Hz / -0.25us
	



1

image2.png
Absolute Throughput

1408408

1208408

1008408

2w
g g
R R
& &
S 2

Te (300Hz,-0.25us]
4.00+07

Throughput (bps)

(02, 1us) case 4=

2008407

0.00E+00 I

Es/Noc




image1.png
40000000

35000000

30000000

25000000

e
g 8
g8 8
g8 8
g &

10000000

Throughput (bps)

5000000

Absolute Throughput

7 8

9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Es/Noc




