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1. Introduction
A new Study Item on “Study on Solutions for NR to Support Non-Terrestrial Networks” was approved in RAN#80 meeting [1] and further updated in RAN#82 meeting [2] with the objectives below for physical layer.
· Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.
· Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1]
In this contribution, we shared our views on evaluation scenarios and simulation assumptions for performance evaluation in RAN1for this Study Item.
2. Discussion
The features to be studied in RAN1 for NR supporting NTN in this Study Item include RACH procedure including PRACH, uplink timing advance, HARQ, and physical layer control procedure (e.g. CSI feedback, power control) [2] due to the potential impacts from longer propagation delay and bigger Doppler shift and Doppler variation rate. As shown in Table 4.2-2 in [4], maximal one-way delay, maximal round-trip delay and maximal delay variation appear in transparent GEO scenarios, while maximal Doppler shift and maximal Doppler shift variation happen in LEO scenarios. Additionally, the scenarios in this Study Item are limited to transparent GEO satellite with fixed beam on earth and transparent/regenerative LEO satellite with moving beam on earth [2]. Therefore, the evaluated scenarios in RAN1 for this SI should include transparent GEO scenarios and transparent/regenerative LTE scenarios with moving beam on earth.  
Proposal 1: The scenarios evaluated in RAN1 should include transparent GEO scenarios with fixed beam on earth and transparent/regenerative LEO scenarios with moving beam on earth.
As analyzed in TR 38.811, the current PRACH preamble format design needs to be revisited in this SI since the maximal differential distance in one beam footprint exceeds the maximum cell coverage supported by the PRACH preamble format. Therefore, the link-level performance evaluation for PRACH in this SI is expected.
Observation 1: The link-level performance evaluation for PRACH in NTN is needed.
The minimum required SNR for target missed detection rate (for example 1%) can be used as the performance metric for PRACH in the link-level performance evaluation. The missed detections include two cases: 1) the first preamble is not detected; 2) the second preamble is detected but the timing advance estimate is wrong by at least half of CP duration for PUSCH. Additional useful information for PRACH performance evaluation includes CDF of timing estimation error, missed detection as function of SNR and false alarm as function of SNR. Therefore, it is encouraged to provides such information for PRACH performance evaluation in NTN.
Proposal 2: The minimum required SNR for target missed detection rate can be used as the performance metric for PRACH performance evaluation.

Proposal 3: It is encouraged to provide such information for PRACH performance evaluation in NTN as CDF of timing estimation error, missed detection as function of SNR and false alarm as function of SNR.
The inter-beam interference includes the intra-satellite beam interference and the inter-satellite beam interference. Considering the beam number of one satellite as well as the coverage of each beam footprint, the performance with intra-satellite beam interference can be evaluated by using single satellite with 7 beams as shown in Fig. 1, where the elevation angle of the centre of the beam footprint 1 is equal to 90.  
[image: ]
Figure 1 7-beam deployment with wrap around for intra-satellite beam interference evaluation
Proposal 4: Use 7-beam deployment with wrap around for single satellite deployment in the system-level simulation.
The worst case might appear at the satellite edge due to the interference from the neighboring satellite and less inter-satellite cooperation. Therefore, the performance evaluation with the impact of inter-satellite beam interference should be considered in the system-level performance evaluation, for example power control. How to deploy the satellite and corresponding beams with the consideration of inter-satellite beam interference could be for further study.
Proposal 5: The impact of inter-satellite beam interference should be considered in the system-level performance evaluation.

Proposal 6: How to deploy the satellite and corresponding beams with the consideration of inter-satellite beam interference could be for further study.
3. Conclusions
[bookmark: _GoBack]In this contribution, we give our views on evaluation scenarios and simulation assumptions for NTN with following proposals and observation.
Proposal 1: The scenarios evaluated in RAN1 should include transparent GEO scenarios with fixed beam on earth and transparent/regenerative LEO scenarios with moving beam on earth.
Observation 1: The link-level performance evaluation for PRACH in NTN is needed.
Proposal 2: The minimum required SNR for target missed detection rate can be used as the performance metric for PRACH performance evaluation.

Proposal 3: It is encouraged to provide such information for PRACH performance evaluation in NTN as CDF of timing estimation error, missed detection as function of SNR and false alarm as function of SNR.

Proposal 4: Use 7-beam deployment with wrap around for single satellite deployment in the system-level simulation.

Proposal 5: The impact of inter-satellite beam interference should be considered in the system-level performance evaluation.

Proposal 6: How to deploy the satellite and corresponding beams with the consideration of inter-satellite beam interference could be for further study.
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