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Background
During RAN#102-e meeting, WF [1] on general and NTN UE demodulation requirements was approved. In this contribution, we share our views about general issues for NTN UE demodulation requirements.
Discussion
Doppler shift model-UE pre-compensation
	· Proposals
· Option 1: Consider the UE pre-compensation for DL demodulation, i.e., the maximum doppler shift is residual frequency offset with a small value, e.g., 0.1ppm 
· Option 2: Do not consider the UE pre-compensation for DL demodulation, i.e., the maximum doppler shift is total frequency offset (without Doppler compensation at the satellite), e.g., 24ppm
· Agreement:
· FFS whether to consider UE pre-compensation for DL demodulation, e.g., how to assume the frequency offset.



For the Option 1, it is assumed that the maximum 24ppm frequency offset has been pre-compensated before DL demodulation. Therefore, the UE pre-compensating is considered to be ensured without any testing in both RF side and demodulation side.
For the Option 2, the UE pre-compensation before DL demodulation can be verified. However, a complicated test configuration is needed. The channel model generated from the TE side is related to the satellite ephemeris and UE location obtained by UE GNSS. Since there is no way for UE to report its location to the TE, we can be roughly assumed that TE and the tested UE is at the same location. Then it is possible for TE to generate the channel model by TE simulated satellite ephemeris and TE GNSS without any extra UE reporting for the UE location.
Consider the time budget for this WI, we slightly prefer Option 1. If finally Option 2 is adopted in this meeting, the above test configuration should be considered.
Only consider 0.1ppm residual frequency offset for NTN PDSCH performance requirements. If finally 24ppm total frequency offset is considered, 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.
Doppler shift model- Frequency drift
	· Proposals
· Option 1: Consider the frequency drift for DL demodulation
· Option 2: Do not consider the frequency drift for DL demodulation
· Agreement:
· FFS on whether to consider the frequency drift for DL demodulation.



From our understanding, this issue is similar as the issue discussed in sub-clause 2.1 since UE can estimate the frequency drift based on satellite ephemeris, then there is negligible frequency drift after UE pre-compensation. From our understanding, the frequency drift can be considered for NTN PDSCH performance requirements only if finally 24ppm total frequency offset is considered, i.e. to verify UE pre-compensation before DL demodulation.
Consider the 0.27ppm frequency drift for NTN PDSCH performance requirements only if finally 24ppm total frequency offset is considered, i.e. to verify UE pre-compensation before DL demodulation.
Delay spread model-Sampling frequency offset
	· Proposals
· Option 1: Consider sampling frequency offset for DL demodulation
· Option 2: Not consider sampling frequency offset for DL demodulation
· Agreement:
· FFS on sampling frequency offset



From our understanding, this issue is similar as the issue discussed in sub-clause 2.1 since UE can estimate the sampling frequency offset based on satellite ephemeris, then there is negligible sampling frequency offset after UE pre-compensation. From our understanding, the sampling frequency offset can be considered for NTN PDSCH performance requirements only if finally 24ppm total frequency offset is considered, i.e. to verify UE pre-compensation before DL demodulation.
Consider the sampling frequency offset for NTN PDSCH performance requirements only if finally 24ppm total frequency offset is considered, i.e. to verify UE pre-compensation before DL demodulation.
1.1 Antenna configuration
	· Proposals
· Option 1: Only consider SAN 2Tx – UE 2Rx
· Option 2: In addition to SAN 2Tx – UE 2Rx, further consider SAN 1Tx – UE 2Rx and SAN 1Tx – UE 4Rx
· Agreement:
· [bookmark: _Hlk96689272]Consider SAN 2Tx-UE 2Rx as the starting point. 
· FFS on whether to consider SAN 1Tx – UE 2Rx and SAN 1Tx – UE 4Rx.



Based on input by satellite companies in last meeting, SAN 1Tx or 2Tx using either circular polarization or linear polarization can be considered. We prefer to reuse the value from the legacy UE requirements to only consider SAN 2Tx-UE 2Rx for NTN UE PDSCH performance requirements definition. For the polarization type, linear polarization is slightly preferred since it is simpler and it is assumed as the default antenna configuration of the legacy UE test configuration.
Only select SAN 2Tx-UE 2Rx for NTN PDSCH performance requirements definition with the linear polarization.
Proposals
In this contribution, we discuss on general issues for NTN UE demodulation requirements. Our observations and proposals are:
1. Only consider 0.1ppm residual frequency offset for NTN PDSCH performance requirements. If finally 24ppm total frequency offset is considered, 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.
Consider the 0.27ppm frequency drift for NTN PDSCH performance requirements only if finally 24ppm total frequency offset is considered, i.e. to verify UE pre-compensation before DL demodulation.
Consider the sampling frequency offset for NTN PDSCH performance requirements only if finally 24ppm total frequency offset is considered, i.e. to verify UE pre-compensation before DL demodulation.
Only select SAN 2Tx-UE 2Rx for NTN PDSCH performance requirements definition with the linear polarization.
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