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1. Introduction
According to the email discussion summary in [1], this document is to capture the WF on general and NTN UE demodulation requirements. 
2. WF on general aspects

Sub-topic 1-1:
Issue 1-1-1: Scenarios for NTN demodulation requirements
· Proposals
· Option 1: Define the NTN demodulation requirement only based on the worst case of elevation angle in LEO600 deployment. The delay and Doppler configuration should be based on the agreed worst case.
· Option 2: Consider the maximum delay spread of 100ns (Agreements from RAN4#102e). The doppler shift will depend on the outcome of Issue 1-2-2 – Issue 1-2-6
· Agreements:
· Further discuss in next meeting.
Issue 1-1-2: Elevation angle
· Proposals
· Option 1: Consider the following elevation angles and the corresponding delay spread, k-factor, etc., 
· Dense urban LOS scenario with elevation angle 20o, 50o and 90o
· Urban NLOS scenario with elevation angle 20o, 50o and 90o
· Option 2: Whether to consider the different elevation angles and corresponding k-factors depend on the outcome of Issue 1-2-2 – Issue 1-2-6
· Agreements:
· Further discuss in next meeting.
Sub-topic 1-2: 
Issue 1-2-1: Maximum Doppler shift due to UE motion
· Agreements: 
· Do not explicitly specify the UE speed and to consider the Doppler shift that reflects a reasonable UE speed.

Issue 1-2-2: Doppler shift due to satellite motion for DL in service link
· Proposals
· Option 1: Do not verify the UE compensation prior to the baseband processing. The maximum doppler shift is residual frequency offset, i.e., 0.1ppm.
· Option 2: If no other test cases (including Demod/RRM/RF) cover the frequency error after UE compensation, consider the maximum doppler shift 24ppm, i.e., 48 cos⁡〖α_model 〗 (kHz) , where α_model is the chosen satellite elevation angle, to verify the UE compensation prior to the baseband processing.
· Agreements: 
· Option 1 under the assumption UE compensation functionality will be covered by other requirements i.e., RF requirements.
· It’s FFS whether this already covered by other requirement (RF and or RRM); RAN4 can further discuss whether this need to be verified by demodulation requirements if RAN4 conclude it’s not covered by other requirements (RF and or RRM).

Issue 1-2-3: Doppler shift modelling 
· Proposals
· Option 1: TE should generate the channel model by TE simulated satellite ephemeris and TE GNSS without any extra UE reporting for the UE location during the test if option 2 in Issue 1-2-2 is agreed.
· Option 2: Other option if any
· Agreements: 
· FFS if needed

Issue 1-2-4: Doppler shift due to satellite for UL in service link
· Agreements: 
· Consider the UE pre-compensation for UL. The residual frequency shift of ±200Hz (i.e., 0.1ppm.) is assumed for UL in service link.

Issue 1-2-5: Doppler shift for DL in feeder link
· Agreements: 
· Do not consider Doppler shift for feeder link for DL

Issue 1-2-6: Doppler shift for UL in feeder link
· Agreements: 
· Do not consider Doppler shift for feeder link for UL

Sub-topic 1-3: 
Issue 1-3-1: Frequency drift
· Proposals
· Option 1: Consider the Frequency Drift
· Option 1a: A uniform distribution model with the drift range of [-200, 200] Hz for UL and DL demodulation 
· Option 1b: Maximum frequency rate of 0.27ppm/s for DL
· Option 2: Do not consider the Frequency Drift
· Agreements: 
· Option 2 by assuming UE compensation functionality covered by other requirements i.e., RF requirements (frequency error)
Issue 1-3-2: Timing drift and sampling frequency offset
· Proposals
· Option 1: Do not define sampling offset model
· Option 2: Consider a baseline compensation method for simulation efforts to account for the sampling frequency offset given the time-varying propagation delay.
· Agreements: 
· Option 1 by assuming UE compensation functionality covered by other requirements i.e., RF requirements 
· It’s FFS whether this already covered by other requirement (RF and or RRM); RAN4 can further discuss whether this need to be verified by demodulation requirements if RAN4 conclude it’s not covered by other requirements (RF and or RRM).

Sub-topic 1-4:
Issue 1-4-1: Depolarization loss between satellite and UE
· Agreements: 
· Do not consider depolarization loss since it is not relevant to receiver algorithm.

Sub-topic 1-5:
Issue 1-5-1: Channel model parameter combination
· Proposals
· Option 1: Take following channel parameter combination for NTN demodulation:
· NTN-TDLX <DS>-<Fd>-<Doppler>
· Where, NTN-TDLX represents the tap delay profile based on a certain TDL-X channel model with a certain satellite elevation angle, DS is the desired delay spread, Fd is frequency shift in both service link and feed link, and Doppler is the maximum Doppler shift caused by UE motion.
· Option 2: other option if any
· Agreements: 
· Further discuss in next meeting.
Issue 1-5-2: Channel model k-factor
· Proposals
· Option 1: Channel model k-factor: 21.6.
· Option 2: other option if any.
· Agreements: 
· Further discuss in next meeting.

3. WF NTN PDSCH demodulation requirements
Sub-topic 2-1:
Issue 2-1-1: PDSCH requirements for GEO and LEO
· Proposals
· Option 1: Define the requirements for LEO only
· Option 2: Define the requirements for LEO and GEO separately if time-varying propagation delay is assumed
· Agreements: 
· Further discuss in next meeting.
Issue 2-1-2: Applicability rules for LEO requirements

· Agreements: 
· If define the requirements for LEO only, the following applicability rules are aggregable.
	UE-NR-Capability-v1700
	Applicability

	nonTerrestrialNetwork-r17
	ntn-ScenarioSupport-r17
	

	Supported
	GSO only
	FFS

	
	NGSO only
	UE needs to pass the additional LEO test in TS38.101-5 and TS38.101-4 requirements

	
	N/A
Note: N/A means UE supports both GSO and NGSO
	UE needs to pass the additional LEO test in TS38.101-5 and TS38.101-4 requirements

	Not supported
	N/A
	UE needs to pass TS38.101-4 requirements only


· Further discuss the applicability of GSO only in next meeting.

Sub-topic 2-2:

Issue 2-2-1: K_offset value
· Proposals
· Option 1: To discuss the specific K_offset values based on the elevation angle
· Option 2: Define the requirements for LEO and GEO separately if time-varying propagation delay is assumed
· Agreements: 
· Select the K_offset value equal to or greater than twice the satellite-UE one-way delay
· Further discuss the specific K_offset values based on the elevation angle.
Sub-topic 2-3:
Issue 2-3-1: Modulation order
· Proposals
· Option 1: Further consider 64QAM
· Option 2: Do not consider 64QAM
· Agreement: 
· Further consider 64QAM as 2nd priority 
Sub-topic 2-4:
Issue 2-4-1: SCS/CBW set
· 	Proposals
· Option 1: Further consider 20MHz CBW for 30kHz SCS
· Option 2: Do not consider new case for 20MHz CBW for 30kHz SCS
· Agreement: 
· FFS whether 30kHz need to be considered

Sub-topic 2-5:
Issue 2-5-1: Antenna configuration
· Agreements: 
· Consider SAN 1Tx-UE 2Rx for PDSCH demodulation
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