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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# 110 several open issues were presented in the way forward [3].
	Issue 1-1-1: Doppler for DL
· Way forward
· Option 1 (Apple, Huawei): 600Hz
· Option 2 (Qualcomm): 1200Hz
· Option 3 (Ericsson): 2000Hz
Issue 2-1-2: How to define requirements for GSO and NGSO for above 10 GHz bands
· Way forward
· Option 1: Consider 32 HARQ processes for GSO scenarios and 16 HARQ processes for NGSO scenarios.
· Option 2: Consider one set of requirements for both NGSO and GSO.
Issue 2-2-2: Antenna configuration
· Way forward
· Option 1: 1Tx1Rx
· Option 1a: Take 1Tx1Rx for parabolic VSAT antenna configuration for initial demodulation discussion and input from satellite companies is needed
· Option 2: 1Tx2Rx
· Option 2a: 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 2-2-5: Applicability rule
· Way forward
· Option 1: Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE
	UE-NR-Capability-v1700
	Applicability

	nonTerrestrialNetwork-r17
	ntn-ScenarioSupport-r17
	

	Supported
	GSO only
	UE needs to pass the test in Section x of TS38.101-5

	
	NGSO only
	UE needs to pass the test in Section x of TS38.101-5

	
	N/A
Note: N/A means UE supports both GSO and NGSO
	UE needs to pass the test in Section x of TS38.101-5



· Option 2: Discuss applicability rules once we have concluded the discussion on scenarios and test setup.
Issue 2-3-2: PDCCH aggregation level
· Agreement
· Option 1: 8 as baseline
· Option 2: 2 and 4
· Option 3: 4, 8 and 16




Discussion
Issue 1-1-1: Doppler for DL
Nokia believes that the reasoning for doppler on the channel should match the reasoning used on UL, such that it is 0.1 ppm of the carrier, for that reason 2000 Hz should be used.
[bookmark: _Toc162447149]RAN4 shall use 2000 Hz for the doppler of PDSCH requirements.
Issue 2-1-2: How to define requirements for GSO and NGSO for above 10 GHz bands
Nokia believes that since within the specification the requirements will not necessarily be GSO or NGSO specific one set of requirements should be used for both.
[bookmark: _Toc162447150]RAN4 shall use one set of requirements for both NGSO and GSO.
Issue 2-2-2: 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: _Toc162447151]RAN4 shall use 1Tx1Rx for Antenna Configuration for UE demodulation.
Issue 2-2-5: Applicability rule
Nokia believes that adding a similar applicability rule to FR1 seems a sensible approach.
[bookmark: _Toc162447152]Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE

Issue  2-3-2: PDCCH aggregation level
Nokia believes that due to the link budget of NTN operations, a reasonable aggregation level should be chosen, and due to time constraints only one aggregation level should be defined in release 18, thus 8 should be used as a baseline.
[bookmark: _Toc162447153]RAN4 shall use aggregation level 8 for PDCCH.
[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 use 2000 Hz for the doppler of PDSCH requirements.
Proposal 2: RAN4 shall use one set of requirements for both NGSO and GSO.
Proposal 3: RAN4 shall use 1Tx1Rx for Antenna Configuration for UE demodulation.
Proposal 4: Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE
Proposal 5: RAN4 shall use aggregation level 8 for PDCCH.
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