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1. Introduction
[bookmark: _Hlk528680199]The demodulation part of Rel-17 NTN will be started in this meeting. The WID [1] for NTN was revised and agreed in RAN# 93-e meeting. 
Discussion on general aspects is included in the paper [3]. In this contribution, we would like to give our views on the detailed UE demodulation assumptions for initial evaluation.

2. Discussion
2.1 UE demodulation assumptions
It is agreed in RAN4#98bis-e that “RAN4 shall consider the architecture defined by RAN3 as baseline for test setup pending on further check on test feasibility.”, see figure below for illustration: 


Figure 2.1-1 Baseline architecture for RAN4 discussion
From the figure above, we can see that the feeder link is used to connect the NTN-Gateway and the NTN payload(the satellite), and these two can be seen as a whole. While a UE is using service link to connect to the NTN-payload(the satellite) to communicate. 
In this section, we would like to discuss the detail assumption from UE demodulation perspective, and give our views on requirement defining suggestions and preferences.  
2.1.1 Transparent architecture 
Two different architectures: transparent and non-transparent have been well discussed in RAN1 study, and it was agreed in Rel-17 to only consider transparent architecture for further discussion. So here, we propose to follow the agreement to only consider transparent architecture for RAN4 demodulation part discussion. 
Proposal 1: Follow the agreement to only consider transparent architecture for RAN4 demodulation part discussion 
2.1.2 Band and frequency
Following the RAN agreements that in Rel-17, the NTN bands are below 6GHz. 
Besides, we suggest to only consider FR1 for Rel-17 NTN demodulation requirement. 
For bandwidth and sub-carrier spacing, from UE demodulation perspective, we suggest considering: FDD 10MHz bandwidth and 15kHz SCS as a starting point. 
Proposal 2: Only consider <6GHz frequency band for Rel-17
Proposal 3: Only consider FR1 for UE demodulation requirement
Proposal 4: Suggest considering FDD 10MHz bandwidth and 15kHz SCS for initial evaluation
2.1.3 satellite deployment
From the discussion in [3], there are three different satellite deployments: GEO, LEO 600, LEO 1200, which specific properties can be found in [3]. The main difference between these three deployments is the altitude and speed, and the speed is connected to the Doppler shift level.  
Like mentioned in another contribution [3], we need to get clear about the channel model for all these three deployments. If they are quite different, then it is necessary to evaluate all of them and define requirements. 
So, we think for the initial evaluation, it is fine to evaluate all these three satellite deployments with proper Doppler shift values. Then, we can down select to one or two based on the simulation results.
Proposal 5: Evaluate all three satellite deployments and down select before defining test cases and requirement, e.g. define requirement for GEO and LEO 600
2.1.4 Channel model
Feeder link
So based on the figure shown in section 2.1, Feeder link is the channel between NTN-payload(satellite) and NTN-Gateway. As we can see, the NTN-payload and NTN-Gateway can be treated as a whole. Thus, Feeder link is kind of transparent to UE demodulation.
However, although the UE can’t be affected by Feeder link transmission directly, it is useful to know the impact or residual frequency/time shift after the Feeder link transmission, as these shifts will be added when transmitting through Service link. 
Observation 1: Feeder link is transparent to UE demodulation
Observation 2: It is useful to get clear about the time/frequency shifts or other impacts of Feeder link 
Service link
RAN1 studies includes NTN-CDL-A/B/C/D and NTN-TDL-A/B/C/D [1]. While NTN-TDL/CDL-A/B are for NLOS and NTN-TDL/CDL-C/D are for LOS scenario.
As we know, RAN4 always defines demodulation requirement under the condition of TDL model for all the previous test cases. And CDL models contain more angle information so that they are more complex then TDL models. Thus, for simplicity, it is better to consider only NTN-TDL-A/B/C/D plus Doppler shift for channel model assumption. 
Proposal 6: Consider only NTN-TDL-A/B/C/D plus Doppler shift for channel model assumption.
2.1.5 Time and frequency offset
In downlink, there is no frequency error compensation from Network. 
RAN1#107-e agreements:
DL frequency compensation by gNB for the service link Doppler is not supported in Release 17.


Thus, there will be great Doppler shift during the transmission from network to UE, especially for the transmission on the deployments of higher speed satellites. Also, UE speed will impact the Doppler shift level as well, which needs to be taken into consideration when determining the time and frequency offset for test cases. 
More shift means more challenging on UE receivers, so that too much high Doppler shift is not suggested in defining test cases. 
Proposal 7: RAN4 discusses the time and frequency offset for UE demodulation test cases, and takes UE speed into account 
2.1.6 Physical channels 
Since the channel model is different for all down link channels in comparison to Rel-15 demodulation performance requirement, new demodulation requirement for PBCH, PDSCH and PDCCH can be considered for NTN. The detailed assumptions need further discussion. 
Proposal 8: New demodulation requirement for PBCH, PDSCH and PDCCH can be considered for NTN. The detailed assumptions need further discussion
2.2 CSI reporting
It is important to evaluate the time shift for CSI reporting. As we know, the time shift could be large due to the long distance between UE and the NTN-payload and the quickness of the NTN-payload. If so, then the CSI reporting is not precise and can not be considered as useful. So, it is suggested to first evaluate the time shift of CSI reporting before having any decision on whether to have CSI reporting requirement for NTN. 
Observation 3: The time shift could be large due to the long distance between UE and the NTN-payload and the quickness of the NTN-payload
Proposal 9: Evaluate the time shift of CSI reporting before having any decision on whether to have CSI reporting requirement for NTN

3. Conclusions
We summarize our observations and proposals here:
Proposal 1: Follow the agreement to only consider transparent architecture for RAN4 demodulation part discussion 
Proposal 2: Only consider <6GHz frequency band for Rel-17
Proposal 3: Only consider FR1 for UE demodulation requirement
Proposal 4: Suggest considering FDD 10MHz bandwidth and 15kHz SCS for initial evaluation
Proposal 5: Evaluate all three satellite deployments and down select before defining test cases and requirement, e.g. define requirement for GEO and LEO 600
Observation 1: Feeder link is transparent to UE demodulation
Observation 2: It is useful to get clear about the time/frequency shifts or other impacts of Feeder link 
Proposal 6: Consider only NTN-TDL-A/B/C/D plus Doppler shift for channel model assumption.
Proposal 7: RAN4 discusses the time and frequency offset for UE demodulation test cases, and takes UE speed into account 
Proposal 8: New demodulation requirement for PBCH, PDSCH and PDCCH can be considered for NTN. The detailed assumptions need further discussion
Observation 3: The time shift could be large due to the long distance between UE and the NTN-payload and the quickness of the NTN-payload
Proposal 9: Evaluate the time shift of CSI reporting before having any decision on whether to have CSI reporting requirement for NTN
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