[bookmark: OLE_LINK6][bookmark: OLE_LINK5][bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #94bis-e            	R4-2004925
Electrical Meeting, 20th April– 30th April, 2020
Agenda item:	6.11.3.3
Source:	Samsung 	
Title:	Initial simulation results for PDSCH test cases with multi-TRP/panel transmission
Document for:	Discussion
1	Introduction
In the last RAN4 meeting, the WF was approved regarding to the demodulation requirement based on multi-TRP/Panel transmission for NR eMIMO [1]. The agreements related to Multi-TRP (eMBB basis) requirements were reached in the WF as listed below:
· Requirements for possible scheduling schemes besides non-overlapping
· Option 1: Partial overlapping
· Option 2: Full-overlapping
· Option 3: Both full overlapping and partial overlapping
· Option 4: No other schemes
· Test configurations for Non-overlapping
· Layer combination
· Option 1: 2+2
· Option 2: 1+1
· Option 3: 1+2 or 2+1
· Option 4: both options 1, 2 and 3
· Timing offset
· Option 1: [2us]
· Option 2: other options are not precluded
· Frequency offset
· Option 1: [0Hz]
· Other options are not precluded
· Test configurations for Full-overlapping (if agreed)
· Layer combination
· Option 1: 1+1
· Option 2: 1+2 or 2+1)
· Option 3: (2+2) 
· Option 4: all
· Timing offset
· Option 1: [0 us]
· Option 2: other options are not precluded
· Frequency offset
· Option 1: [300]Hz
· Other options are not precluded
In this contribution, the initial simulation results are provided for alignment purpose.
2	Simulation results
We provide initial simulation results of Multi-TRP tests with two TRPs under Non-overlapping and Full-overlapping scenario respectively.  Besides, we also take the TA offset and Frequency offset into consideration to observe the related performance influence.
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Fig2-1: SNR--Throughput of Non-overlapping with TA offset=2us
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Fig2-2: SNR--Throughput of Full-overlapping with Frequency offset=300Hz

Table2-1: SNR point at 70% of peak throughput
	nTx ports
	2Tx*2TRP

	Scenario
	Non-overlapping
(TA offset=2us)
	Full-overlapping
(Frequency offset=300Hz)

	SNR point for PDSCH without TRS
	-0.78dB
	-1.6dB

	SNR point for PDSCH with TRS
	-3.06dB
	-2.4dB



As indicated in the figures, the performance have some degradation with impact of timing offset and frequency offset. With TRS configured, the performance can be close with ideal case.
The performance with non-overlap is slightly better than full-overlapping with 1+1 layer combination.
Observation 1:  With TRS configured, the performance can be close with ideal case.
Observation 2: The performance with non-overlap is slightly better than full-overlapping with 1+1 layer combination
3	Conclusion
In this contribution, the initial simulation results are provided with Multi-TRP of eMBB under non-overlapping and full-overlapping with TA offset and Frequency offset 
Observation 1:  With TRS configured, the performance can be close with ideal case.
Observation 2: The performance with non-overlap is slightly better than full-overlapping with 1+1 layer combination
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Appendix
Simulation assumption:
	Parameter
	Unit
	TRP1
	TRP2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLC300-100

	Antenna configuration
	
	LOW  2x2
	LOW  2x2

	Cell ID
	
	0
	2

	DMRS configuration
	CDM group index
	
	0
	1

	
	Additional number
	
	1

	
	ratio of PDSCH EPRE to DM-RS EPRE
	
	-3dB

	CSI-RS configuration
	ZP CSI-RS
	
	Not configured

	
	NZP CSIRS for measurement
	
	Not configured

	
	CSI IM
	
	Not configured

	TRS configuration
	Resource number
	
	4

	
	Time domain location
	
	l0=6;l1=10

	
	Frequency domain location
	
	k0=0; k1=4; k2=8
	k0=2; k1=6; k2=10

	
	Time Config
interval and offset
	slot
	20/10

	TA Offset
	us
	0
	2

	Frequency Offset
	Hz
	0
	300

	CSI Feedback
	
	Not configured

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	MCS 4 FDD (see FRC)

	





PDSCH Reference Channel
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-1.1 FDD

	Channel bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Number of allocated resource blocks
	PRBs
	52

	Number of consecutive PDSCH symbols
	
	12

	Allocated slots per 2 frames
	Slots
	19

	MCS table
	
	64QAM

	MCS index
	
	4

	Modulation
	
	QPSK

	Target Coding Rate
	
	0.30

	Number of MIMO layers
	
	1

	Number of DMRS rEs
	
	24

	Overhead for TBS determination
	
	0

	Information Bit Payload per Slot 
	
	

	  For Slot i = 0
	Bits
	N/A

	  For Slots i = 1,…, 19
	Bits
	3752

	Transport block CRC per Slot
	
	

	  For Slot i = 0
	Bits
	N/A

	  For Slots i = 1,…, 19
	Bits
	24

	Number of Code Blocks per Slot
	
	

	  For Slot i = 0
	CBs
	N/A

	  For Slots i = 1,…, 19
	CBs
	1

	Binary Channel Bits Per Slot
	
	

	  For Slot i = 0
	Bits
	N/A

	  For Slots i = 10, 11
	Bits
	11856

	  For Slots i =1,…, 9, 12, …, 19
	Bits
	12480

	Max. Throughput averaged over 2 frames
	Mbps
	3.564
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