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Background
During RAN4#106 meeting, WF [1] for SAN demodulation requirements for IoT over NTN was approved. In this contribution, we share our views about NB-IoT/eMTC SAN demodulation performance requirements for NTN.
Discussion
Channel model
	[bookmark: _Hlk132017356]Agreement: Channel model for eMTC SAN demodulation requirements
· For initial simulation purpose, below channel model considered
· NTN-TDLA100-X,		X = [5, 200] Hz
· NTN-TDLC5-Y,		Y = [5, 30] Hz, Rice factor=8.05dB
Agreement: Channel model for NB-IoT SAN demodulation requirements
· For initial simulation purpose, below channel model considered
· NTN-TDLA100-X,		X = [1, 200] Hz
· NTN-TDLC5-Y,		Y = [1, 30] Hz, Rice factor=8.05dB



In UE side discussion, we have agreement about the detailed propagation condition, most of the UE demodulation requirements use NTN-TDLA100-200 and NTN-TDLC5-30 for the channel model. From our understanding, it is reasonable to use the same value as the UE side. 5Hz or 1Hz is too ideal comparing to the real scenario.
For both eMTC and NB-IoT SAN demodulation requirements, select NTN-TDLA100-200 and NTN-TDLC5-30 for the channel model.
Additional Doppler shift offset and transmit timing offset
	[bookmark: _Hlk132017575]Agreement: Additional Doppler shift offset and transmit timing offset
· When using segments size () greater than 1, for NPRACH, NPUSCH and NPUCCH, create additional frequency doppler shift offset for every subsequent repetition after the first in a segment. 
· Evaluate if an offset in transmit timing needs to be applied to the subsequent repetitions in a segment as well
· For additional Doppler shift offset modeling
· Option 1: gradual offset accumulation is considered for all Tx duration period in one segment.
· Option 2: Only consider the largest accumulated offset for all Tx duration period in one segment.
· For additional Doppler offset applied physical channel
· Option 1: only for NPUSCH format 1 and PUSCH
· Option 2: for NPUSCH, PUSCH, PUCCH, NPRACH, and PRACH
· For additional transmit timing offset modeling
· Option 1: gradual offset accumulation is considered for all Tx duration period in one segment.
· Option 2: Only consider the largest accumulated offset for all Tx duration period in one segment.
· For additional transmit timing offset applied physical channel
· Option 1: only for NPRACH and PRACH
· Option 2: for NPUSCH, PUSCH, PUCCH, NPRACH, and PRACH



Figure 1	Example of additional Doppler shift offset modeling (For information)



In RF and RRM session in previous meeting, we have agreed that frequency/timing pre-compensation using GNSS is mandatory for LTE NTN IOT UE. From our understanding. After pre-compensation, only residual frequency/timing can be seen at the BS side. However, based on RAN1 discussion, it is up to UE implementation to perform frequency/timing pre-compensation within one segment. Considering the worst case, a UE may only perform frequency/timing pre-compensation at the first slot in each segment an keep the same pre-compensation value in one segment. It is necessary to model such frequency/timing offset within one segment to make the channel model more similar to the real scenario. From our understanding, all physical channels including NPUSCH, PUSCH, PUCCH, NPRACH, and PRACH can be considered for both frequency and timing offset modeling.
All physical channels including NPUSCH, PUSCH, PUCCH, NPRACH, and PRACH can be considered for both frequency and timing offset modeling.
Gradual offset accumulation is considered for all Tx duration period in one segment.
Proposals
In this contribution, we discuss on NB-IoT/eMTC SAN demodulation performance requirements for NTN. Our observations and proposals are:
1. For both eMTC and NB-IoT SAN demodulation requirements, select NTN-TDLA100-200 and NTN-TDLC5-30 for the channel model.
All physical channels including NPUSCH, PUSCH, PUCCH, NPRACH, and PRACH can be considered for both frequency and timing offset modeling.
Gradual offset accumulation is considered for all Tx duration period in one segment.
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