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Introduction
In RAN#80, a new SI “Solutions for NR to support Non-Terrestrial Network” was agreed [1]. It is a continuation of the preceding SI “NR to support Non-Terrestrial Networks” (RP-171450), where the objective was to study the channel model for the non-terrestrial networks, to define deployment scenarios, parameters and identify the key potential impacts on NR. The results are summarized in [2]. The new study item has the objective at evaluating potential solutions addressing the minimum necessary identified key impact areas from the previous activity and to study impact on RAN protocols/architecture. The objectives for layer 2 and above are:
	· Study the following aspects and identify related solutions if needed: Propagation delay: Identify timing requirements and solutions on layer 2 aspects, MAC, RLC, RRC, to support non-terrestrial network propagation delays considering FDD and TDD duplexing mode. This includes radio link management. [RAN2]
· Handover: Study and identify mobility requirements and necessary measurements that may be needed for handovers between some non-terrestrial space-borne vehicles (such as Non Geo stationary satellites) that move at much higher speed but over predictable paths [RAN2, RAN1]
· Architecture: Identify needs for the 5G’s Radio Access Network architecture to support non-terrestrial networks (e.g. handling of network identities) [RAN3]
· Paging: procedure adaptations in case of moving satellite foot prints or cells

Note:
· This new study item does not address regulatory issues.



In this paper we discuss the requirement for NTN NR. 
Background
[bookmark: _Toc510712179]Non Terrestrial Network will be a supplement to 5G terrestrial network, in the sense that it provides 5G connectivity to the areas that are not well covered by 5G network. These areas can be, for example, un-served area (e.g., vessels), underserved area (e.g., rural area), etc.
In TR 38.811 two Satellite and Aerial access networks are distinguished. We sum them below:
· [bookmark: _GoBack]Option A: Broadband access network with UEs using VSAT (Very Small Aperture Terminals) that can be mounted on moving vessels with data rates from 50 Mbps to several Gbps in downlink. The expected service links would operate in frequency bands above 6 GHz.
· Option B: Narrow or wideband access network with UEs having handheld terminals where data rates can be in the range of several Mbps in the downlink and the frequency bands are below 6 GHz.  
For each of these access networks, it would be beneficial to be able to map them to certain scenarios or requirements so that the number of plausible scenarios can be reduced. For instance, it is more likely that option A would utilize GEO satellites due to the large VSAT elements which need to be pointed towards the satellite in the sky. The GEO satellites typically have larger cells compared to LEO satellites, which means that the mobility due to UE movement is likely to be low compared to the LEO deployment case. In the same way for option B, the requirements on mobility due to UE movement are higher but also the requirements on mobility due to moving RAN will be higher. 

[bookmark: _Toc525848896]RAN2 to discuss the use-cases with RAN2 impact for NTN NR with uses cases listed in 38.811 as base line. 
General service requirements
As for the type of service that 5G satellite communication that shall be studied, it is important to understand what type of services that should be targeted. Common performance metrics for E2E services include:
· Latency 
· Reliability
· Data rate
· Delay Jitter
In table 1, some services with their relative requirements are shown as an example. 
Table 1.  Example services and their relative requirements
	Services
	E2E packet loss
	Delays
	Delay Jitter
	Expected data rates

	VoIP
	High/medium
	Low
	Low
	Medium

	Video streaming
	Medium
	Low
	Low
	High/medium

	File transfer
	Low
	Medium
	--
	High/medium

	IoT sensor data
	Low
	High
	--
	Low

	Moving vessel backhaul
	Low
	Medium
	Low
	Very high



We make the following observation for these different services:
Satellite VoIP – Although satellites are subject to considerably more delay compared to the terrestrial case, it should be noted that direct voice and/or video communication can still be possible if the service is provided with constant delays (up to a certain point), meaning that GEO satellite can still be an option for providing delay-constant communications. RAN2 should thus discuss whether this a service that should be supported, since it is likely to affect the discussions in the remainder of this SI.
Video Streaming – Similarly to satellite VoIP, this is a service that can potentially also be supported using GEO satellites if the delay jitter is low, the packet loss is not excessively high, and the data rates are high enough.  
File transfer – This is more related to eMBB traffic and has already been discussed in [2] to be one of the key objectives of this SI. In this case it should be clearly stated that acceptable data rates are more important than low delays as this will affect the study outcome. 
IoT Sensor data – In this case the expected data will be very low and the acceptable delays would be much higher, given that this does not affect the spectral efficiency nor impact devices battery life etc.
Moving vessel backhaul – For this use-case the expected packet loss should be very low and the data rates of this link should be very high in order for the node to adequately serve users.
We believe that all of these use-cases can be served by both satellite access network option A and B.
[bookmark: _Toc525848897]RAN2 to consider supporting the use-cases requiring delay-tolerant and delay-constant i.e. low jitter services.

General performance requirements
General performance requirements include
· UE speed
· packet delays
· packet data rate


RAN2 should discuss which are the performance requirements for use cases to be supported over NTN. Further, RAN2 should take into account NTN specific aspects. For example, whereas for terrestrial networks it is enough to consider UE speed, for non-GEO NTN systems the relative speed between the network and the UE should be considered.

[bookmark: _Toc525848898]RAN2 to discuss performance requirements for use cases for NTN NR. 


Conclusion
[bookmark: _In-sequence_SDU_delivery]
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to discuss the use-cases with RAN2 impact for NTN NR with uses cases listed in 38.811 as base line.
Proposal 2	RAN2 to consider supporting the use-cases requiring delay-tolerant and delay-constant i.e. low jitter services.
Proposal 3	RAN2 to discuss performance requirements for use cases for NTN NR.
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