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Background
During RAN#103-e meeting, WF [1] on NTN demodulation requirements – general and PDSCH was approved. In this contribution, we share our views about general issues for NTN demodulation requirements.
Discussion
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.



Assuming that the UE compensation prior to the baseband processing is not verified, we think only one requirement based on LEO600 is enough since there is no difference for different scenario from the demodulation point of view. So we prefer to keep previous agreements about the delay and Doppler configuration for NTN demodulation requirements.
Keep previous agreements about the delay and Doppler configuration for NTN demodulation requirements.
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.



Assuming that the UE compensation prior to the baseband processing is not verified, we don’t see big difference for different elevation angle from the demodulation point of view. Also, in previous meetings, there are agreements that 100ns delay spread is select for NTN demodulation requirements. Therefore, we prefer to not explicitly specify the detailed elevation angle for NTN demodulation requirements.
Do not explicitly specify the detailed elevation angle for NTN demodulation requirements.
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).



From our understanding, the RF requirement about frequency error is total of downlink error and uplink error, since the UE is firstly synchronized via downlink received carrier frequency of SSB and then UE decided the uplink transmission carrier frequency based on the it. So we think UE compensation functionality is already covered by RF requirements and we prefer to not verify the UE compensation prior to the baseband processing.
	The NTN satellite UE basic measurement interval of modulated carrier frequency is 1 UL slot. The NTN satellite UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift according to 3GPP TS 38.300 [9] clause 16.14.2. The mean value of basic measurements of NTN UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to ideally pre-compensated reference uplink carrier frequency.



For Doppler, UE compensation functionality is already covered by RF requirements. Do not verify the UE compensation prior to the baseband processing.
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).



Similar as we discuss in clause 2.3, the timing error requirements has been already defined in RRM requirements. We don't see the necessity to duplicate test it. We think UE compensation functionality is already covered by RRM requirements and we prefer to not verify the UE compensation prior to the baseband processing.
	The UE initial transmission timing error shall be less than or equal to Te_NTN where the timing error limit value Te_NTN is specified in Table 7.1C.2-1.
Table 7.1C.2-1: Te_NTN Timing Error Limit
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	1
	15
	15
	29*64*Tc

	
	
	30
	24*64*Tc

	
	
	60
	N/A

	
	30
	15
	24*64*Tc

	
	
	30
	22*64*Tc

	
	
	60
	N/A

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]






For timing, UE compensation functionality is already covered by RRM requirements. Do not verify the UE compensation prior to the baseband processing.
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.



Assuming that the UE compensation prior to the baseband processing is not verified, it is better to use the legacy structure for channel parameter combination, i.e. NTN-TDLX <DS>-<Fd>.
Use NTN-TDLX <DS>-<Fd> for channel parameter combination for NTN demodulation.
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.



Similar as we discuss in clause 2.2, assuming that the UE compensation prior to the baseband processing is not verified, we don’t see big difference for different elevation angle from the demodulation point of view. Therefore, we prefer to keep previous k-factor for NTN demodulation requirements.
Keep previous k-factor for NTN demodulation requirements.
Proposals
In this contribution, we discuss on general issues for NTN demodulation requirements. Our observations and proposals are:
1. Keep previous agreements about the delay and Doppler configuration for NTN demodulation requirements.
Do not explicitly specify the detailed elevation angle for NTN demodulation requirements.
For Doppler, UE compensation functionality is already covered by RF requirements. Do not verify the UE compensation prior to the baseband processing.
For timing, UE compensation functionality is already covered by RRM requirements. Do not verify the UE compensation prior to the baseband processing.
Use NTN-TDLX <DS>-<Fd> for channel parameter combination for NTN demodulation.
Keep previous k-factor for NTN demodulation requirements.
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