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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	750040
	Study on NR to support non-terrestrial networks (FS_NR_nonterr_nw)
	Some deployment scenarios as considered in TR38.811 by FS_NR_nonterr_nw, or the associated characteristics, may be considered during FS_e5GSAT when elaborating some use cases and associated requirements for satellite access to 5GC components on the satellite.

	770002
	Feasibility Study on using Satellite Access in 5G
	Some deployment scenarios as considered inTR22.822 by FS_5GSAT, or the associated characteristics, may be considered during FS_e5GSAT when elaborating some use cases and associated requirements for satellite access to 5GC components on the satellite.


Dependency on non-3GPP (draft) specification: 
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Justification
Integration of Satellite Access Network in 5G has been well studied in Release 16 in FS_5GSAT (TR 22.822) with the assumption of 5GC on the ground. As shown in the study, the UE to 5GC delay is much higher than that of terrestrial mobile access network due to the addition of service link delay (UE to satellite delay) and feeder link delay (Satellite to GW delay) in the path, and even more delay is added when ISL link is considered. Since end to end delay is the key factor impacting user experience, it is beneficial to improve user experience by reducing the service link delay, feeder link delay and the ISL link delay.
In an area where there’s only satellite coverage, e.g. forest, mountain, ocean, prairie, and etc., mobile surveillance service may be deployed to collect ambient data for monitoring the real time status of the area, so that an immediate action may be taken when an alarm is received.  
In a first example, a camera and multiple sensors may be carried on board a vehicle in the desert, and the collected data is transmitted to the mobile surveillance server for pre-processing. Once processed, data is further analyzed and immediate instructions is derived to feedback to the camera and sensors on the vehicle. When the mobile surveillance anddata analysis server is deployed on the ground, the service link delay and feeder link delay cannot be avoided. In another example, a person working on a ship in the ocean controls a UAV beyond its visual line carrying on a task, the C2 (Command & Control) connection over 3GPP network needs to be established. The C2 connection data exchange path may be via one or multiple UPFs. If the UPF(s) is deployed on the ground, the delay includes at least 2 times the service link delay and 2 times the feeder link delay, what is a significant inefficiency.
For personal use, when two parties are having a voice call while both of them have only satellite coverage under the same gNB on the satellite, communication path between the two 5G Satellite UEs does not require to to go through the ground station. If all or some of the 5GC components and the application server are deployed on the satellite, the end to end delay can be significantly reduced without any extra feeder link delay 
It also applies for low delay services such as game playing, trading on stocks, auctions, etc. when only satellite coverage is available to the user. The communication path between a 5G Satellite UE and the application server does not need to go through the ground station and therefore only the service link delay matters.

When terrestrial access network is deployed in an island to serve people living on the island, satellite backhaul is used to connect access network to 5GC and AS. UE to AS delay could be reduced as well for the cases above if moving 5GC and AS to satellite compared with 5GC and AS deployed on the ground in a city.
In conclusion, to avoid the feeder link delay, it is beneficial to deploy all or some of the 5GC components and the application server on the satellite.
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Objective

This SID will study the use cases for supporting 5G delay sensitive services allowing Satellite access, including: 
· Use cases for gNB on the satellite, and components of 5GC and AS on satellite
· Use cases for gNB on the ground, and components of 5GC and AS on satellite 
Identify potential requirements of above use cases, including but not limited to
· KPIs for specific applications/media etc., e.g. latency 
· Requirements for enforcement of the specific applications/media etc.
· Security aspects
· Charging aspects
· Regulatory aspects, if any, for the use cases above
Evaluate the gap between the identified potential requirements and the existing requirements. 
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	"Internal TR"
	22.XXX
	….
	Dec. 2020
	Mar. 2021
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
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Work item Rapporteur(s)
Dong Chen (chendong7@xiaomi.com) (Rapporteur) 
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Work item leadership

SA1
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Aspects that involve other WGs
Architecture aspects may be studied by SA2.
Security aspects may be studied by SA3.

Charging aspects may be studied in SA5.
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