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1. Introduction
[bookmark: _Hlk528680199]The discussion on NTN RF and RRM achieved a noticeable progress. It is agreed to start demodulation discussion from this meeting. This contribution will deliver our view on satellite access node requirement. 

2. Discussion
2.1 Common assumptions
As discussed in our anther contribution [1], GEO and LEO deployment scenarios could have different channel features, so different requirements could be considered. But considering Doppler pre-compensation is mandatory for NTN UE, the remaining frequency error would be small for both GEO and LEO if assuming reasonable Doppler shift range. Delay spread can also be assumed small at satellite side since it is basically LOS condition for UL transmission. Satellite companies are requested to deliver a model for remaining errors after Doppler pre-compensation in both GEO and LEO. If the error is similar, then same channel model could be applied for UL demodulation requirement for both GEO and LEO deployment.   
Observation 1: Small Doppler shift and delay spread in UL demodulation for both GEO and LEO deployment because pre-compensation for Doppler is mandatory and satellites are LOS condition. 
Observation 2: Same channel model might be applied for UL demodulation requirement for both GEO and LEO deployment if satellite companies confirm the remaining Doppler error is similar in both deployments after pre-compensation.
Only S band is confirmed to be introduced for Rel-17 NTN for now. Considering S band and L band should have similar demodulation performance, FR1 requirement should be considered as start point. 
The SCS 15/30/60kHz for FR1 are involved in NTN RAN4 scope, and corresponding bandwidth are 5/10/15/20MHz [4]. It normally defines demodulation requirements for each SCS in RAN4. Regarding the NTN bands are FDD and 30/60kHz SCS are not typical for FDD deployment especially with bandwidth <=20MHz, 15kHz SCS could be considered as start point for the requirement definition. Based on previous experience of Rel-15/16, FDD and TDD could have no UL demodulation performance difference anyway. Companies can further check if one set of requirements could be applied for both FDD and TDD configurations.  
The selection of bandwidth could depend on the simulation results. If the results are similar between different bandwidths, only maximum and minimum bandwidth could be taken for the requirement definition to save simulation and test effort.  
Proposal 1: Start with FR1 FDD band SCS 15kHz for UL demodulation requirements. The selection of bandwidth could depend on the simulation results. 
It is agreed in RAN4 to introduce 1-H requirement for NTN and UE could also support TN. The similar UE configuration could be assumed as in Rel-15/16, but maybe 1Tx would be more typical for NTN transmission. Considering higher propagation path loss than TN deployment, satellite antenna should deliver high combination gain. In TR38.821 LLS assumption, 1 or 2 Rx are assumed for simulation, but it might be good that satellite companies can deliver possible configurations. 1Tx2Rx could be the start point for UL demodulation discussion.      
Observation 3: Similar UE assumption as Rel-15/16 could be reused for NTN demodulation requirement. 
Proposal 2: 1Tx2Rx could be the start point for NTN UL demodulation discussion.

2.2 Assumptions for physical channels
There is no new physical channel format introduced for NTN deployment, it still needs new requirements for each physical channel considering new channel model would be introduced. 
For PUSCH, low modulation level (<=16QAM) and small PRB allocation might be suitable for NTN regarding probably high propagation loss compared to TN scenario. New FRC tables should be defined.
For PUCCH and PRACH, there is no restriction for which format could be used, then it is possible to define requirement for all PUCCH and PRACH formats. It is not clear about the applicability rule between Rel-15/16 NR demodulation requirement and Rel-17 NTN demodulation requirement in RAN4. If Rel-15 requirement is also mandatory for satellite access node, maybe only limited cases could be chosen for PUCCH or PRACH requirement definition considering potentially simpler channel model in UL NTN transmission. Detailed configuration could be further discussed. 
As mentioned above, NTN UE is mandatory to support capability of catching GNSS and ephemeris. And it is also agreed in RAN1 that UE specific TA for service link could be calculated by UE itself. It is different from traditional UE behavior and corresponding assumption for requirements should also be different. In that case, new requirement for NTN UL TA could be necessary. 
RAN1#103-e agreement:
An NTN UE in RRC_IDLE and RRC_INACTIVE states is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

Observation 4: New demodulation requirements for PUSCH, PUCCH, PRACH and UL TA could be considered for NTN due to new channel model and new scenarios. The detailed assumptions need further discussion.
Observation 5: It is not clear whether the principle of applicability method in Rel-15/16 TN gNB demodulation requirements could be the same for satellite access node demodulation requirement. 


3. Conclusions
Observation 1: Small Doppler shift and delay spread in UL demodulation for both GEO and LEO deployment because pre-compensation for Doppler is mandatory and satellites are LOS condition.
Observation 2: Same channel model might be applied for UL demodulation requirement for both GEO and LEO deployment if satellite companies confirm the remaining Doppler error is similar in both deployments after pre-compensation.
Proposal 1: Start with FR1 FDD band SCS 15kHz for UL demodulation requirements. The selection of bandwidth could depend on the simulation results.
Observation 3: Similar UE assumption as Rel-15/16 could be reused for NTN demodulation requirement. 
Proposal 2: 1Tx2Rx could be the start point for NTN UL demodulation discussion.
Observation 4: New demodulation requirements for PUSCH, PUCCH, PRACH and UL TA could be considered for NTN due to new channel model and new scenarios. The detailed assumptions need further discussion.
Observation 5: It is not clear whether the principle of applicability method in Rel-15/16 TN gNB demodulation requirements could be the same for satellite access node demodulation requirement. 
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