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1. Introduction
During RAN4#109, RAN4 discussed related issues pertaining to performance requirements for both GSO and NGSO scenarios [1]. In this paper, we share our views on the remaining open issues. 
2. General
2.1 DopplerDoppler
· Agreement: Consider the following Doppler value for initial evaluation
· UE: [600Hz, 1200HZ, 2000Hz]
· Leave some margin with respect to 0.1ppm requirement if all of them found to be feasible. Margin to be discussed.


As in Rel-17 NTN, we support deriving Doppler based on residual frequency error. However, deriving Doppler based on the residual frequency error could lead to very high Doppler values due to high carrier frequency. Therefore, a lower Doppler should be considered. Based on our simulation results [2], it appears to be feasible to consider 1200Hz for simulation assumptions.
Observation 1: Doppler derivation based on residual frequency error could lead to very high Doppler value due to high carrier frequency.
Observation 2: Based on the simulation results, 1200Hz is feasible to consider for PDSCH performance requirements.
Proposal 1: Consider 1200Hz for PDSCH performance requirements. 
3. UE demodulation performance requirements
3.1 HARQ ProcessHARQ processes for above 10 GHz bands
· Agreement
· Consider both 16 and 32 HARQ processes; need further consideration on how to apply these to GSO and NGSO. Disabled HARQ requires further discussion.




During the last meeting, we agreed to introduce performance requirements with both 16 and 32 HARQ processes. However, it is still open as to how to map different HARQ processes to both GSO and NGSO scenarios. Since GSO satellites are at higher elevation, 32 HARQ processes are more suitable for GSO satellites.
Observation 3: 32 HARQ processes are more suitable for GSO satellites due to higher elevation, i.e., larger RTT delay.
Proposal 2: Consider 32 HARQ processes for GSO scenarios and 16 HARQ processes for NGSO scenarios. 
Furthermore, RAN4 already agreed to define requirements with 16HARQ and 32HARQ processes. We also note that disabled HARQ is an optional feature and there were already requirements defined in Rel-17. Therefore, we don’t think it is necessary to also define requirements with disabled HARQ in Rel-18.
Proposal 3: Don’t define requirements with disabled HARQ process. 
3.2 PDCCH Requirements
We note that NTN enhancements considers FR2 frequency range in FDD scenarios. We also note that legacy TN tests do not cover FR2 in FDD scenarios. Therefore, further discussion is necessary whether to define PDCCH requirements and how to ensure coverage for these requirements.Whether to define UE PDCCH demodulation requirements for above 10 GHz bands
· Proposals:
· Option 1: Yes
· Option 1a: Further evaluate feasibility of reusing TN FR2 PDCCH requirements
· Option 2: No

Proposal 4: Further discuss PDCCH performance requirements for NR NTN enhancements in Rel-18.
4. General issues for above 10 GHz bands
4.1 Channel BandwidthChannel bandwidth
· Proposals
· Option 1: 100MHz
· Option 2: 200MHz



Legacy TN RAN4 requirements is predominantly defined for 100MHz bandwidth at 120KHz SCS. We propose to use same bandwidth for PDSCH requirements for NR NTN enhancement. 
Proposal 5: Support Option 1 (100MHz bandwidth). Further discuss 200MHz bandwidth.
4.2 Antenna Configuration· Proposals
· Option 1: 1Tx1Rx
· Option 1a: Take 1Tx1Rx for parabolic VSAT antenna configuration for initial demodulation discussion and input from satellite companies is needed
· Option 1b: Consider 1T1R parabolic VSAT as a starting point
· Option 2: Need further clarification on impact to demodulation performance with parabolic VSAT antenna configuration
· Option 3: Both 1Tx1Rx and 1Tx2Rx, with antenna type not limit to parabolic, but also phase antenna array
· 

We note that 2Rx device may offer better performance over 1Rx device under the same simulation assumptions. Therefore, we prefer 1Tx2Rx antenna configuration.
Proposal 6: Consider 1Tx2Rx antenna configuration.
4.3 Rx Phase NoiseRx phase noise
· Proposals
· Option 1: Take Rx phase noise impact into impairment results and companies could give proper values based on preferred PN model.
· Option 2: Do not consider PN impact.

Since we are considering 120KHz SCS, similar to other demodulation work items for FR2, we support considering Rx phase noise.
Proposal 7: Support Option 1 (Take Rx phase noise impact into impairment results and companies could give proper values based on preferred PN model).
4.4 Applicability Rule
In our view, adding an applicability rule similar to Rel-17 NR NTN is feasile.Rx phase noise
· Proposals
· Option 1: Consider applicability rule after discussion about scenario is settled
· Option 2: Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE

Proposal 8: Support option 2 (Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE).
5. Conclusions
In this paper, we share our views on the performance requirements for NR NTN enhancements. The following have been proposed.
Observation 1: Doppler derivation based on residual frequency error could lead to very high Doppler value due to high carrier frequency.
Observation 2: Based on the simulation results, 1200Hz is feasible to consider for PDSCH performance requirements.
Proposal 1: Consider 1200Hz for PDSCH performance requirements. 
Observation 3: 32 HARQ processes are more suitable for GSO satellites due to higher elevation, i.e., larger RTT delay.
Proposal 2: Consider 32 HARQ processes for GSO scenarios and 16 HARQ processes for NGSO scenarios. 
Proposal 3: Don’t define requirements with disabled HARQ process. 
Proposal 4: Further discuss PDCCH performance requirements for NR NTN enhancements in Rel-18.
Proposal 5: Support Option 1 (100MHz bandwidth). Further discuss 200MHz bandwidth.
Proposal 6: Consider 1Tx2Rx antenna configuration.
Proposal 7: Support Option 1 (Take Rx phase noise impact into impairment results and companies could give proper values based on preferred PN model).
Proposal 8: Support option 2 (Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE).
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