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Introduction
The NTN WI is presented in [1], where the following RAN4 objectives are defined:
	4.1.4	RAN4
Study the framework how NTN core requirements are defined.

Specify the following requirements [RAN4] (Note 1)
· UE RRM core requirements 
· Study and identify which bands may be potentially relevant to NTN including: 
· Analysis of regulations in the spectrum considered
· Adjacent channel co-existence 
· Considering the potential bands to be used as example for the WID:
· Specify needed generic RF core requirements for the network and the UE such that adjacent channel co-existence scenarios are met and performance of other RF parameters (RX performance, TX signal quality etc.) are subject to acceptable minimum requirements 

· Investigate and specify UE timing & frequency pre compensation accuracy requirements as needed [RAN4].

Note 1: It is assumed that this work item will be frequency agnostic and therefore we can consider that NTN can operate in FR1 or FR2 ranges. Defining NR bands for NTN should be included as part of dedicated Rel-17 RAN4 led work items including an analysis of regulations in spectrum considered, which bands 3GPP should specify, as well as potential co-existence between NR terrestrial and satellite
Note 2: The spectrum usage on the service link for HAPS might be a different spectrum allocation than for Satellite. 



In this contribution we present simulation results for PUSCH demodulation requirements for NTN.

2. Discussion
We discuss open issues related to the SAN demodulation requirements in our accompanying paper [2].  
2.1. Simulation parameters 
Simulation parameters, taken from agreed way forward [3], for demodulation requirements are shown in Table 1. 

Table 1 Simulation parameters for PUSCH demodulation requirements
	Parameter
	Value

	Transform precoding
	Disabled, Enabled

	Channel bandwidth
	15kHz SCS: 5MHz
30kHz SCS: 10MHz

	MCS
	4

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	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
group hopping and sequence hopping are disabled for transform precoding enabled

	Time domain
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	Number of TX antennas
	1

	Number of Rx antennas
	1, 2

	Propagation conditions and correlation matrix
	NTN-TDLA100-200 Low, NTN-TDLC5-200 Low (K_factor = 8.05)

	Test metric
	SNR@70%maximum throughput



2.2. Simulation results
Simulation results for PUSCH demodulation requirements are shown in the following Figures 1-4.
Normalized throughput is provided for all considered configurations shown in Table 1. The results consider 0.1ppm (200Hz) residual frequency error, as well as both proposed SAN configuration (1 Rx and 2 Rx) and PUSCH mapping types in NTN-TDL-A and C. 

Table 2.1-2 Ideal simulation results for PUSCH CP-OFDM (Transform precoding disabled)
	Case Number
	SCS (kHz) / CBW (MHz)
	Antenna configuration
	SNR (dB)

	
	
	
	NTNTDL-A100
	NTNTDL-C5

	
	
	
	TypeA
	TypeB
	TypeA
	TypeB

	1
	15 / 5
	1x1
	-0.97
	-0.95
	-1.3
	-1.28

	2
	15 / 5
	1x2
	-2.72
	-2.72
	-5.08
	-5.07

	3
	30 / 10
	1x1
	-0.04
	-0.04
	-1.53
	-1.54

	4
	30 / 10
	1x2
	-3.75
	-3.77
	-5.28
	-5.29



Table 2.1-2 Ideal simulation results for PUSCH DFT-s-OFDM (Transform precoding enabled)
	Case Number
	SCS (kHz) / CBW (MHz)
	Antenna configuration
	SNR (dB)

	
	
	
	NTNTDL-A100
	NTNTDL-A100

	
	
	
	TypeA
	TypeB
	TypeA
	TypeB

	1
	15 / 5
	1x1
	  -0.58
	-0.58
	-1.34
	-1.33

	2
	15 / 5
	1x2
	-2.69
	-2.68
	-5.1
	-5.09

	3
	30 / 10
	1x1
	0.60
	0.59
	-1.55
	-1.55

	4
	30 / 10
	1x2
	-3.29
	-3.3
	-5.3
	-5.3



Observation 1: Both PUSCH mapping types A and B have almost same performance.
Observation 2: 70% of the peak throughput can be achieved with reasonable SNR especially with 2 SAN antennas.  
Conclusion
This contribution discusses aspects related to NTN SAN demodulation requirements and has the following observations:
Observation 1: Both PUSCH mapping types A and B have almost same performance.
Observation 2: 70% of the peak throughput can be achieved with reasonable SNR especially with 2 SAN antennas.  
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