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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
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 PUCCH and PRACH requirements are defined for one channel model and PUSCH 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.
Proposal 1: RAN4 to use one NTN-TDL channel model for PUCCH requirements definition, one NTN-TDL channel model for PRACH requirements definition and consider different combinations of NTN-TDL channels and FRC for PUSCH requirements definition.
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 2: 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 3: RAN4 to consider the DS values for requirements definition as shown in Table 2-1

Doppler shift
Our understanding is that RAN1 agreement on NTN UE Doppler pre-compensation for UL considers only doppler due to Satellite motion. Thus, Doppler shift due to UE motion still need to be considered. Assuming UE maximum velocity of 120km/h we propose to consider frequency shift of 200Hz as the value which covers both UE motion and pre-compensation residual error. 
Proposal 4: RAN4 to consider frequency shift of 200Hz which covers both UE motion and pre-compensation residual error
Tx and Rx assumptions for UL demodulation
Based on the satellite company feedback during the previous meeting, we sgree to focus on 1Tx, 2Rx configuration for UL demodulation
Proposal 5: For UL demodulation requirements definintion RAN4 to focus on 1Tx, 2Rx configuration as a starting point

PUSCH requirements
Scope of PUSCH requirements
The following list of PUSCH requirements to be defined was agreed during the RAN4 101-bis-e meeting
· Transform precoding disabled
· Transform precoding enabled
· UL timing adjustment
· repetition Type A
We think that the agreed list is sufficient and no additional requirements are needed for NTN SAT
Proposal 6: RAN4 to focus on the list of PUSCH requirements to be defined agreed during the RAN4 101-bis-e meeting. No need to extend the list
SCS/CBW set for PUSCH requirements
In order to align with Rel-15/16 BS requirements, we propose to consider the following SCS/CBW set: 15kHz SCS: 5/10/20MHz, 30kHz SCS: 10/20MHz
Proposal 7: RAN 4 to consider the following SCS/CBW set for PUSCH requirements definition: 15kHz SCS: 5/10/20MHz, 30kHz SCS: 10/20MHz

PUCCH requirements
SCS/CBW set for PUCCH requirements 
Same as for PUSCH, in order to align with Rel-15/16 BS requirements, we propose to consider the following SCS/CBW set: 15kHz SCS: 5/10/20MHz, 30kHz SCS: 10/20MHz
Proposal 8: RAN 4 to consider the following SCS/CBW set for PUCCH requirements definition: 15kHz SCS: 5/10/20MHz, 30kHz SCS: 10/20MHz
Conclusion
In this paper we discussed the identified open issues for the SAN performance requirements. The following proposals were made: 
Proposal 1: RAN4 to use one NTN-TDL channel model for PUCCH requirements definition, one NTN-TDL channel model for PRACH requirements definition and consider different combinations of NTN-TDL channels and FRC for PUSCH requirements definition.
Proposal 2: RAN4 will not consider different scenarios and elevations for delay spread but define short, nominal and long delay spread instead.
Proposal 3: 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 4: RAN4 to consider frequency shift of 200Hz which covers both UE motion and pre-compensation residual error
Proposal 5: For UL demodulation requirements definintion RAN4 to focus on 1Tx, 2Rx configuration as a starting point
Proposal 6: RAN4 to focus on the list of PUSCH requirements to be defined agreed during the RAN4 101-bis-e meeting. No need to extend the list
Proposal 7: RAN 4 to consider the following SCS/CBW set for PUSCH requirements definition: 15kHz SCS: 5/10/20MHz, 30kHz SCS: 10/20MHz
Proposal 8: RAN 4 to consider the following SCS/CBW set for PUCCH requirements definition: 15kHz SCS: 5/10/20MHz, 30kHz SCS: 10/20MHz
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