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Background
[bookmark: _Hlk149144179][bookmark: _Hlk149144193]During RAN4#108b meeting, WF [1] on NR_NTN_enh_SAN_UE_demod was approved. In this contribution, we share our views about general issues for demodulation requirements for NR NTN enhancements.
Discussion
Scenario for above 10 GHz bands
	· Agreement
· At least NGSO scenario to be considered for requirement definition, companies can check whether GSO can also be considered for NTN demod.
· Focus on the mobility scenario assumed by RRM. (Mobility VSAT with LEO is not considered)



In Rel-17, GSO is not considered for NTN demodulation performance requirements due to poor channel condition. The coupling loss and the geometry for Rel-17 NTN scenario can be derived from RF side evaluation, as following Figure 2.1-1.
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Figure 2.1-1 The coupling loss and the geometry for Rel-17 NTN scenario
In Rel-18, higher directive antenna and higher transmitter power is considered for Rel-18 above 10 GHz bands. The coupling loss and the geometry for Rel-18 NTN scenario can be derived from RF side evaluation, as following Figure 2.2-1. We can see that GSO scenario is better than Rel-17 and is feasible for Rel-18 above 10 GHz bands.
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Figure 2.1-2 The coupling loss and the geometry for Rel-18 NTN scenario
GSO scenario is better than Rel-17 and is feasible for Rel-18 above 10 GHz bands.
To reduce the simulation effort and the test effort, we propose to consider one set of requirements for both NGSO and GSO.
Considering one set of requirements for both NGSO and GSO.
Channel model for above 10 GHz bands
	· Agreement
· For FR2-NTN, consider NTN-TDLA and/or NTN-TDL-C with down selection if necessary.
· FFS delay and Doppler
· For delay selection, consider the worst case based on typical angle selection, e.g. [30 degree].
· How to derive the Doppler: 
· Option 1: Based on residual frequency error.
· Option 2: Based on UE speed
· FFS UE speed: [120km/h, 1000km/h], other Options are not precluded.
· Interested companies are encourage to propose values for doppler and delay spread.
· Other options are not precluded



Based on TS 38.811, the delay spread under different NTN scenario can be derived as following Figure 2.2-1, considering 30 degree as the typical angle. We can see that the delay spread for Ka band is decreased for LOS condition and similar for NLOS condition comparing to that for the S band. In Rel-17 we select 5ns for LOS condition and 100ns for NLOS condition respectively for NTN S band channel model, with 5ns delay resolution limited from TE implementation factors. Considering such TE implementation factors, delay resolution cannot be further reduced for LOS condition. Therefore, we propose to reuse the same delay spread value as Rel-17 for above 10 GHz bands, i.e. 5ns for LOS condition and 100ns for NLOS condition respectively.
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Figure 2.2-1 Delay spread under different NTN scenario
Reuse the same delay spread value as Rel-17 for above 10 GHz bands, i.e. 5ns for LOS condition and 100ns for NLOS condition respectively.
In the WID, there are three types of scenarios for mobile VSAT, i.e. airborne, maritime and land based ESIM. Based on RF agreement, land based ESIM scenario are prioritized. So we propose to follow RF agreement to consider maximum UE speed 120km/h in Rel-18.
Consider maximum UE speed 120km/h in Rel-18.
For the Doppler, considering maximum carrier frequency30GHz for FR2-NTN, 3000Hz can be derived based on residual frequency error and 3333Hz can be derived based on maximum UE speed 120km/h. Considering the Doppler derived by different options are similar, we think both options are feasible, and we slightly prefer to derive the Doppler based on residual frequency error, i.e. 3000Hz.
Derive the Doppler based on residual frequency error, i.e. 3000Hz.
Use NTN-TDLA100-3000 and NTN-TDLC5-3000 channel model for FR2 NTN demodulation requirements.
For the channel model down selection, we propose to use the same method as Rel-17 NTN, i.e. select both NTN-TDLA100-3000 and NTN-TDLC5-3000 for PDSCH and PUSCH while select only NTN-TDLA100-3000 for other channels.
Select both NTN-TDLA100-3000 and NTN-TDLC5-3000 for PDSCH and PUSCH while select only NTN-TDLA100-3000 for other channels.
Proposals
In this contribution, we discuss on general issues for demodulation requirements for NR NTN enhancements. Our observations and proposals are:
1. GSO scenario is better than Rel-17 and is feasible for Rel-18 above 10 GHz bands.
1. Considering one set of requirements for both NGSO and GSO.
Reuse the same delay spread value as Rel-17 for above 10 GHz bands, i.e. 5ns for LOS condition and 100ns for NLOS condition respectively.
Consider maximum UE speed 120km/h in Rel-18.
Derive the Doppler based on residual frequency error, i.e. 3000Hz.
Use NTN-TDLA100-3000 and NTN-TDLC5-3000 channel model for FR2 NTN demodulation requirements.
Select both NTN-TDLA100-3000 and NTN-TDLC5-3000 for PDSCH and PUSCH while select only NTN-TDLA100-3000 for other channels.
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