3GPP TSG-RAN WG4 Meeting #109                                                       R4-2319224
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Chicago, US, 13th – 17th Nov. 2023

Agenda Item:	8.26.8.2
Source:	Ericsson
Title:	Simulation results for NR NTN enhancement UE demodulation 
Document for:	Information
1	Introduction
[bookmark: _Hlk528680199]In the last RAN4#108bis meeting, companies kicked off the discussion on NR NTN UE demodulation requirements. In this contribution, some initial simulation results are delivered.     
2	Discussion
2.1 Simulation assumptions
Table 2.1-1 Simulation parameters for NR NTN PDSCH on Ka band
	Parameter
	Unit
	Value

	Center Frequency 
	　GHz
	20

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	　
	FDD

	TDD Slot Configuration
	　
	N/A

	Channel model
	
	NTN-TDLC5-2000

	MCS/Rank
	
	Rank 1
 MCS 4/10/17 

	Antenna configuration
	
	1T1R 

	Transform precoding
	
	CP-OFDM

	HARQ
	Maximum number of HARQ transmissions
	
	4 and disabled

	
	RV sequence
	
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	
	1

	
	DM-RS duration
	
	single-symbol DM-RS

	
	Additional DM-RS position
	
	pos 1

	
	Number of DM-RS CDM group(s) without data
	
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	
	-3 dB

	
	DM-RS port
	
	{0}

	
	DM-RS sequence generation
	
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	
	A

	
	Start symbol
	
	2

	
	Allocation length
	
	12

	Frequency domain resource assignment
	RB assignment
	
	100MHz for 120kHz SCS

	Test metric
	
	70% of max throughput at target SNR.




2.2 Simulation results 
Table 2.2-1 Simulation results NR NTN PDSCH on Ka band
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	k-factor(dB)
	Antenna configuration / Rank
	
	

	
	
	
	
	Fraction of maximum throughput (%)
	DM-RS Additional position
	HARQ
	MCS
	SNR (dB)

	
	
	
	
	
	
	
	
	
	

	100MHz/120kHz
	NTN-TDLC5- 2000Hz
	8,4
	1x1, Rank 1
	70
	

Pos1
	disabled
	4
	-0.10
	

	
	
	
	
	
	
	enabled
	4
	-0.92
	

	
	
	
	
	
	
	disabled
	10
	5.19 
	

	
	
	
	
	
	
	enabled
	10
	4.21
	

	
	
	
	
	
	
	disabled
	17
	11.07
	

	
	
	
	
	
	
	enabled
	17
	9.99
	

	100MHz/120kHz
	NTN-TDLC5- 2000Hz(doppler)
	8,4
	2x2, XPOL, Rank 1
	70
	


Pos1
	disabled
	4
	-3.30
	

	
	
	
	
	
	
	enabled
	4
	-3.91
	

	
	
	
	
	
	
	disabled
	10
	1.73
	

	
	
	
	
	
	
	enabled
	10
	1.15
	

	
	
	
	
	
	
	disabled
	17
	7.55
	

	
	
	
	
	
	
	enabled
	17
	6.91
	

	100MHz/120kHz
	NTN-TDLC5- 2000Hz(doppler)
	8,4
	2x2, XPOL low, Rank 2
	70
	


Pos1
	disabled
	4
	-0.43
	

	
	
	
	
	
	
	enabled
	4
	-0.91
	

	
	
	
	
	
	
	disabled
	10
	4.91
	

	
	
	
	
	
	
	enabled
	10
	4.47 
	

	
	
	
	
	
	
	disabled
	17
	11.24
	

	
	
	
	
	
	
	enabled
	17
	10.72
	



Observation 1: The NTN-TDLC with 5ns and 2000Hz Doppler could be feasible for 120kHz SCS with DM-RS 1+1 configuration at least. 				
Observation 2: If correlation between polarization is very small, performance of 2x2 would be similar as 1x1.  
Observation 3: Enabled HARQ outperforms disabled HARQ, but the degradation caused by disable HARQ is small.  
3	Summary
In this contribution, we shared initial simulation results for NR NTN enhancement PDSCH demodulation.
We summarized our observations as follows:
Observation 1: The NTN-TDLC with 5ns and 2000Hz Doppler could be feasible for 120kHz SCS with DM-RS 1+1 configuration at least. 				
Observation 2: If correlation between polarization is very small, performance of 2x2 would be similar as 1x1.  
Observation 3: Enabled HARQ outperforms disabled HARQ, but the degradation caused by disable HARQ is small.  
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