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[bookmark: _Toc116995841]Introduction
The introduction of NR NTN enhancements for Rel-18 has been outlined in the WID [1], with an aim to add functionality to increase features that were introduced in Rel 15, 16 and 17.
RAN4 Demodulation will specify the performance of these new enhancements.
The main objectives from the WID [1] are as follows:
	· Specify RRM performance requirements and test cases [RAN4]
· Specify UE demodulation and CSI reporting requirements [RAN4]
· Specify satellite access node demodulation requirements [RAN4]
· Specify satellite access node conformance tests [RAN4]


For the following enhancements
	4.1.1	Coverage enhancement
4.1.2	NR-NTN deployment in above 10 GHz bands
4.1.3	Network verified UE location
4.1.4	NTN-TN and NTN-NTN mobility and service continuity enhancements



In this paper, we present Nokia’s view on the impact to UE demodulation requirements. 
Within RAN4# 109 several open issues were presented in the way forward [3].
	Issue 2-1-2: 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
Issue 2-2-2: Channel bandwidth
· Proposals
· Option 1: 100MHz
· Option 2: 200MHz
Issue 2-2-3: 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
Issue 2-2-4: Beamforming and beam steering
· Proposals
· Option 1: Need further clarification on impact of beam steering mechanism of VSAT devices to demodulation performance.
· Option 2: Consider beam steering approach as specified in 38.101-4 (Sec B.2.3.2.3)
· Option 3: Do not consider beamforming and beam steering for FR2 NTN demodulation requirements
Issue 2-2-5: Rx 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 any PN impact in the simulation and in ideal simulation results alignment
Issue 2-2-6: Applicability rule
· 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




Discussion
Issue 2-1-2: Whether to define UE PDCCH demodulation requirements for above 10 GHz bands
Nokia believes that if feasible the PDCCH requirements for TN FR2 should be reused, given the fact that it all UEs will be required to operate within a TN network. 
[bookmark: _Toc156999030]RAN4 shall further evaluate feasibility of reusing TN FR2 PDCCH requirements.
Issue 2-2-2: Channel bandwidth
Nokia has no strong view, however a sensible approach would be to take the minimum requirement, thus 100 MHz.
[bookmark: _Toc156999031]RAN4 shall use 100MHz for defining UE NTN demodulation performance requirements.
Issue 2-2-3: Antenna configuration
Nokia believes that due to time of Rel-18, RAN4 should define requirements with a focus on 1Tx1Rx with future further study in later releases on different diversity antennas.
[bookmark: _Toc156997197][bookmark: _Toc156999032]RAN4 shall use 1Tx1Rx for Antenna Configuration for UE demodulation.
Issue 2-2-4: Beamforming and beam steering
Nokia believes that the impact of beamforming and beamsteering is superfluous and included within the residual pre-compensation and reduced delay of the channel model adopted by UE demodulation performance requirements.
[bookmark: _Toc156999033]The channel model proposed for RAN4 UE NTN demodulation supersedes the impact of any beam forming and beam steering.
[bookmark: _Toc156999034]RAN4 shall not consider beamforming and beam steering beyond the channel model used for NTN UE demodulation.
Issue 2-2-5: Rx phase noise
Nokia believes that as the SNR operating point of the MCS chosen may not be large, the impact of Rx Phase Noise is likely to be low. Thus we do not need to consider in simulation, however companies can include in impairment results.
[bookmark: _Toc156999035]RAN4 shall not include phase noise in simulation, but it should be included in the impairment result.
Issue 2-2-6: Applicability rule
Nokia believes that adding a similar applicability rule to FR1 seems a sensible approach.
[bookmark: _Toc156999036]Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE
[bookmark: _Toc116995848]Conclusion
This contribution provides our views on SAN demodulation requirements for Rel-18 NR NTN. Specifically, a series of observation and proposals are made as follows: 
Proposal 1: RAN4 shall further evaluate feasibility of reusing TN FR2 PDCCH requirements.
Proposal 2: RAN4 shall use 100MHz for defining UE NTN demodulation performance requirements.
Proposal 3: RAN4 shall use 1Tx1Rx for Antenna Configuration for UE demodulation.
Observation 1: The channel model proposed for RAN4 UE NTN demodulation supersedes the impact of any beam forming and beam steering.
Proposal 4: RAN4 shall not consider beamforming and beam steering beyond the channel model used for NTN UE demodulation.
Proposal 5: RAN4 shall not include phase noise in simulation, but it should be included in the impairment result.
Proposal 6: Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE
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