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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 PDSCH demodulation requirements. 


Discussion
We discuss open issue related to the disabled HARQ feedback for PDSCH demodulation requirements in our accompanying paper [2]. 
Simulation parameters
Simulations follow the agreements from [3].
Simulation assumptions have been discussed already for a few meeting rounds and there are agreed assumptions available in previous meeting way forward [4]. Agreements of the channel model parameters including delay spread, Doppler, K-factor and K-offset are shown above. These assumptions are used also in this document.
Simulated test cases are shown in Tables 1 and 2 for NLOS and LOS cases, respectively. Rest of the assumptions are shown in Tables 3 and 4 for HARQ disabled and enabled cases. The TBD in Tables 1 and 2 is to be filled by the collection of simulation results inputs. Our input is provided as in Tables 5 and 6, as an updated version of Tables 1 and 2.  

Table 1 Simulated test cases for NTN-TDLA channel model
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	1-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD

	1-2
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	TBD




Table 2 Simulated test cases for NTN-TDLC channel model
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	2-1 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLC5-200 
	1x2, ULA Low 
	70 
	TBD

	2-2 
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLC5-200
	1x2, ULA Low 
	70 
	TBD





Table 3 Simulation assumptions for PDSCH performance with disabled HARQ
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	Disabled

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	N/A

	Maximum number of HARQ transmission
	
	 1 



Table 4 Simulation assumptions for PDSCH performance with 32 HARQ processes
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	32

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2+K_offset

	Maximum number of HARQ transmission
	
	4




Simulation results
Simulation results for QPSK/16QAM and NTN TDL-A/C for HARQ disabled case are shown in Figures 1-4. Both BLER and normalized throughput plots are provided. 
Normalized throughput results for QPSK/16QAM are shown in Figures 5 and 6 for NTN-TDLA and NTN-TDLC cases with HARQ, respectively.
Numeric results are also provided in Table 5 and 6. These results are proposed to be taken into account when defining requirements for NTN demodulation.[image: ][image: ]Figure 1 BLER and normalized throughput for QPSK and NTN-TDL-A 100ns
  
  
 [image: ] [image: ]
Figure 2 BLER and normalized throughput for QPSK and NTN-TDL-C 5ns
[image: ] [image: ]
Figure 3 BLER and normalized throughput for 16QAM and NTN-TDL-A 100ns
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Figure 4 BLER and normalized throughput for 16QAM and NTN-TDL-C 5ns
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Figure 5 Normalized throughput for QPSK and 16QAM, NTN-TDL-A 100ns, HARQ
 [image: ] [image: ]
Figure 6 Normalized throughput for QPSK and 16QAM, NTN-TDL-C 5ns, HARQ

Table 5 Results for NTN-TDLA channel model
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	1-1 (HARQdisabled) 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	-1.31

	1-2
(HARQdisabled) 
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	6.72

	1-1 
(HARQ 32)
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	-2.59

	1-2
(HARQ 32)
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLA100-200 
	1x2, ULA Low 
	70 
	5.33



Table 6 Results for NTN-TDLC channel model
	Test num. 
	Reference channel 
	Bandwidth (MHz) / Subcarrier spacing (kHz) 
	Modulation format and code rate 
	Propagation condition 
	Correlation matrix and antenna configuration 
	Reference value 

	  
	  
	  
	  
	  
	  
	Fraction of maximum throughput (%) 
	SNR (dB) 
DMRS 

	2-1 
(HARQdisabled) 
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLC5-200 
	1x2, ULA Low 
	70 
	-2.57

	2-2 
(HARQdisabled) 
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLC5-200
	1x2, ULA Low 
	70 
	4.95

	2-1 
(HARQ 32)
	R.PDSCH.1-1.1 FDD (QPSK) 
	10 / 15 
	QPSK, 0.30 
	NTN-TDLC5-200 
	1x2, ULA Low 
	70 
	-3.43

	2-2 
(HARQ 32)
	R.PDSCH.1-2.1 FDD (16QAM) 
	10 / 15 
	16QAM, 0.48 
	NTN-TDLC5-200
	1x2, ULA Low 
	70 
	4.08




Conclusion
This contribution provides simulation results of PDSCH demodulation requirements.to be considered for the definition of the reference performance for NTN Demodulation requirements
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