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Introduction
In this paper we provide our views on the open issues identified during the RAN4 101-bis-e meeting and captured in the WF [1]
Discussion
Scope of requirements
PDSCH/PDCCH/PBCH requirements
As it was agreed during RAN4 101-bis-e meeting legacy TN UE Rel-15/Rel-16 demodulation requirements shall also apply for NTN UE supporting NTN, so only incremental requirements should be defined. There are no algorithm enhancements for NTN PDSCH/PDCCH/PBCH. The only change is propagation conditions. In order to check correct operation under such propagation conditions it’s enough to have PDSCH tests. 
Proposal 1: RAN4 to define new requirements only for PDSCH
Enhancement on HARQ
In real systems there will be no scenarios with totally disabled HARQ since there always are transmissions that require feedback. We don’t need to define tests for the scenario which will never happen in real systems. We prefer to define PDSCH performance requirements with only some portion of HARQ processes disabled. It is ok to consider half HARQ processes disabled during the tests.
Proposal 2: For PDSCH requirements with disabled HARQ processes RAN4 to consider half of HARQ processes disabled and half HARQ processes enabled.

General assumptions
Channel model
NTN channel models for link level simulations are introduced in TR38.811: two TDL models, namely NTN-TDL-A and NTN-TDL-B are constructed to represent two different channel profiles for NLOS, while NTN-TDL-C and NTN-TDL-D are constructed for LOS.
During RAN4 101-bis-e meeting it was agreed to use all four cahannel models as the starting point. In Rel-15/16 the PDSCH requirements are defined for different combinations of TDL channels and FRC. We propose to have the same approach for NR NTN. Different combinations of NTN-TDL channels and FRC can be defined as it is done for Rel-15/16. The corresponding proposal is made for the whole Table 2-2 below
Delay spread
Study on the delay spread in NTN systems can be found in [2] and [3]. However, there is no DS values recommended for link-level simulation as in TR38.901. In [2] and [3] the DS distributions for different elevation angles and different scenarios are present. We propose not to consider different scenarios and elevations but define short, nominal and long delay spread instead.
Proposal 3: RAN4 will not consider different scenarios and elevations for delay spread but define short, nominal and long delay spread instead.
Based on the above-mentioned distributions we propose the following values for delay spread:
Table 2-1 Scaling parameters for TDL channel model
	Model
	DS

	Short delay spread
	10 ns

	Nominal delay spread
	50 ns

	Long delay spread
	150 ns



Proposal 4: RAN4 to consider the DS values for requirements definition as shown in Table 2-1

Doppler shift
RAN1 made a conclusion that DL frequency compensation by gNB for the service link Doppler is not supported in Release 17. That means that unlike UL here we need to consider significant Doppler shift due to satellite motion. Moreover, the angle between the velocity vector and the direction of propagation of the signal is not constant which leads to Doppler shift evolution. Similar issue was studied during for High Speed Train WI, where to address the Doppler variation, special HST Doppler model was designed. 
Proposal 5: RAN4 to decide whether special Doppler model need to be designed to be used for NTN PDSCH requirements definition.

PDSCH requirements
Based on the above discussion the test parameters from Table 2-2 are proposed as the starting point for PDSCH performance requirements definition.
Table 2-2 Minimum performance for NTN PDSCH
	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)

	1-1
	R.PDSCH.1-1.1
FDD
	10 / 15
	QPSK,
0.30
	NTN-TDL-C
[+NTN Doppler model]
	2x2, ULA Low
	70
	[TBD]

	1-2
	R.PDSCH.2-2.1
FDD
	20 / 30
	16QAM, 0.48
	NTN-TDL-A
[+NTN Doppler model]
	2x2, ULA Low
	70
	[TBD]


Proposal 6: The test parameters from Table 2-2 are proposed as the starting point for PDSCH performance requirements definition.

Conclusion
In this paper we discussed the identified open issues for the UE performance requirements. The following proposals were made:
Proposal 1: RAN4 to define new requirements only for PDSCH
Proposal 2: For PDSCH requirements with disabled HARQ processes RAN4 to consider half of HARQ processes disabled and half HARQ processes enabled.
Proposal 3: RAN4 will not consider different scenarios and elevations for delay spread but define short, nominal and long delay spread instead.
Proposal 4: RAN4 to consider the DS values for requirements definition as shown in Table 2-1
Table 2-1 Scaling parameters for TDL channel model
	Model
	DS

	Short delay spread
	10 ns

	Nominal delay spread
	50 ns

	Long delay spread
	150 ns


Proposal 5: RAN4 to decide whether special Doppler model need to be designed to be used for NTN PDSCH requirements definition.
Proposal 6: The test parameters from Table 2-2 are proposed as the starting point for PDSCH performance requirements definition.
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	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1
FDD
	10 / 15
	QPSK,
0.30
	NTN-TDL-C
[+NTN Doppler model]
	2x2, ULA Low
	70
	[TBD]

	1-2
	R.PDSCH.2-2.1
FDD
	20 / 30
	16QAM, 0.48
	NTN-TDL-A
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	2x2, ULA Low
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