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A new SI on solutions evaluation for NR to support Non-Terrestrial network has been approved in RAN #80 plenary. RAN1 needs to identify the potential impacts and study the related solutions on physical layer. The target work was approved in RAN #83 with the update as follows [1]. 
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 analyzed targeted scenarios of NTN and simulation assumption for NTN evaluation. 

Discussion 
NTN architecture and deployment scenarios
Based on new SID, the priority of the Rel-16 study will focus on pedestrian and on board vehicle usage-scenarios, where the on board vehicle may require a relay UE. However, a vehicle based UE can be assumed as a kind of fast moving UE. In this sense, two prioritized use cases cover low speed UE and high mobile UE. But the moving speed may not exceed 120km/h. 
Another update in new SID is that the scope of the release 16 study Item will be limited to key issues and solutions associated with transparent GEO satellite and LEO based non-terrestrial access network (moving beam on earth). So it means that transmission latency should consider twice-way RTT, which incurs larger RTT and tough HARQ design. Nevertheless, from real deployment prospective, transparent transmission is more popular and simple. 
Observation 1: The UEs with moving speed 3km/h and 120km/h are prioritized in system design. 
Observation 2: HARQ design and latency evaluation mainly consider the transparent satellite case.

Considering frequency occupation ratio in lower frequency band, higher frequency band, like as Ka band, can be considered for satellite communication. Though there is tough link budget in Ka band, vehicle based satellite terminal is still workable. Because the transmission power and EIRP for this scenario would not be so limited as that of the handset device. If the antenna array is directional, antenna gain would be enough to support directed communication between UE and satellite. 

Proposal 1: Support vehicle based satellite terminal applied in high frequency band. 

NTN simulation assumption for NTN evaluation 
In this section, we discussed some simulation configurations for NTN evaluation. From our prospective, the evaluation scenarios should be targeted to real useful scenarios, in other words, system parameter configuration should focus on some basic use cases, not advanced or future proof user cases.
· Channel model
Since the coverage in NTN network is very critical, we don’t think NLOS case is a main scenario due to limited link budget, even in low frequency band. In this sense, LOS based channel model should be prioritized. 
· Antenna model
For VSAT or phased antenna array, in generally, the beamforming is conducted in analog domain. Hence, the directional antenna pattern can be assumed. Actually from baseband prospective, only antenna port is visible, then no need to model TXRU and antenna elements mapping. It will reduce simulation efforts for antenna modeling.
For below 6 Ghz, another antenna type is Omni-directional. In this case, the antenna gain is 0 dB, but due to small pathloss, it is possible to use it in LEO case. 
So we propose two kinds of antenna models: Omni-directional antenna and directional antenna, not modeling the antenna elements mapping in phased antenna array.
· Frequency reuse factor 
For multi-cell interference analysis, the frequency reuse factor should be considered. In terrestrial network, the frequency reuse factor is 1 in most of case to increase the resource utilization ratio, but in NTN network, the reusing factor can be assumed as more than 1, for example 4 or 6. The underlying reason is limited link budget for non-terrestrial network.
· Frequency band and bandwidth 
Since low frequency can provide good link budget and high frequency band can get more available band resource respectively, low frequency band and high frequency band in the evaluation should be considered both. 
In general, the bandwidth in low frequency band could be configured with smaller, while in high frequency band, it may be larger. For example 20M Hz in 2 Ghz, and 100M hz in 20 GHz. 

Based on above discussion, we propose some specific simulation parameters for NTN evaluation:
	Parameter
	Values

	Carrier frequency
	2GHz and 20GHz

	System Bandwidth 
	20  MHz for  < 6GHz
200  MHz for  > 6GHz

	Satellite orbit
	For LEO case, 1200km height, 
For GEO case, Geostationary orbit

	Number of satellites
	1 

	Number of beams per satellite
	8

	Beam frequency reuse factor
	4

	Beam size (diameter)
	500 km

	Antenna port 
	1T1R

	UE orientation
	Towards the satellite 

	UE distribution 
	100% outdoor
Uniform dropping

	UE attachment
	Geometric

	Channel model
	LOS based TDL channel



Proposal 2: Apply above table in NTN evaluation. 

Conclusions
In this contribution, we analyzed the deployment scenario and provided our views on simulation assumptions.
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