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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
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	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 /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	770002 
	Study on using Satellite Access in 5G
	Previous Rel-16work covering satellite access in 5GS related use cases and requirements (ref. TR22.822: FS_5GSAT)

	790001
	New Services and Markets Technology Enablers– Phase 2
	Stage 1 work item of 5G system.

	720005
	New Services and Markets Technology Enablers
	Stage 1 work item of 5G system



Dependency on non-3GPP (draft) specification:

3	Justification
Recently, the satellite is already used to provide the mobile broadband access to mobile users with continuous coverage, e.g.,  the project "star-link," etc., which requires the support of inter-satellite link and satellite networking among tens of thousands of satellites. Therefore, 5G system over satellite is now very promising, e.g. there will be many satellites enable NG-RAN nodes in the space, and 5G networking based on inter-satellite link and satellite backhaul, etc. 
TS22.261 has some requirements for satellite access and satellite backhaul in the 5G system. But some new use cases and requirements are required to discuss in REL 19. 
Some new use cases are identified as follows:
1. Temporary networking
In some scenarios (such as scientific expeditions or disasters etc.), where the terrestrial network becomes not available, satellite access will be relied to provide special communication services,  e.g. public safety or mission critical services. In these cases, the end users are expected to only access local data center rapidly, e.g., to rapidly visit isolated resources, including computing/storage resources. However, if the ender users are still accessing operator network to access local network, there will be large delay for the user to obtain network services. Moreover, it may not be expected to transfer some privacy data over public network,Thus a small temporary 5G network is expected to be deployed locally to accomadate this case. 
To locally construct a temporary 5G network, the operator shall authorize to locally deploy a light satellite gateway (e.g., vehicle mounted satellite gateway, etc.), and a light 5G core network. 

2. Navigation enhancement scenarios

During RAN#93E, Rel-18 NTN related topics has been discussed and the summary could be found in RP-211658. The section 3.2 of the summary says that many companies highlighted the need to fulfil regulatory requirements for regulated services (e.g. lawful intercept, emergency communications, public warning service) as well as handling of requirements where law enforcement apply that the network shall be able to provide a “reliable” UE location (either network verified or network provided). And the moderator recommends starting the Rel-18 work with a study item to determine how the network can determine the UE location without relying on UE GNSS measurements or support. 
However, the positioning requirements of commercial use cases where UE without/with GNSS using NTN access have not been discussed by RAN. Further, the requirements regarding high accuracy and low latency for positioning via NTN access have not been discussed, either.  It is worthy to study above use cases and derive requirement.

3. Integration with non-3GPP satellite access
Even though many satellite operators would like satellites to support 5G NR access, it is not possible to deploy eough satellites to provide full 5G coverage over the earth for quite a long time, especially considering there are already legacy satellite systems in the world which are non-3GPP systems, e.g., DVB, etc. 
Therefore,  the 5G system integrating with NR satellite access should also consider to support non-3GPP satellite access to comprehensively use satellite resources and improve system performance, e.g., in the specific area or time period, the 5G system can offload the UE traffic from NR satellite access to non-3GPP satellite access. 

4. Coordination with satellite system
Satellite access is used to serve kinds of users, such as industry users, government users, and so on. Such users have different requirements, e.g., on QoS, on security, etc., thus the 5G network shall be able to identify them, and satisfy their requirements accordingly, e.g., allocating enough radio resources, or reserving enough computing resource on satellite for encryption/decryption. This would be easy in terrestrial network, since everything is controlled by 5G system, whereas, the story is different in NTN, where satellite resources are controlled by satellite operation center.
Since the user’s requirements is agnostic to the satellite operation center, the satellite operation center may not schedule enough satellite resources (e.g., satellite beams, network slicing) to serve users, e.g. high priority users in a particular area, and then the 5G network fails to promise user experiences. Therefore, it is expected to enhance the 5G system to interact with satellite system for provision of better network services.

5. Deterministic transmission scenarios
The network with satellite access shall ensure the packet arrived at the target at the deterministic time, e.g., the time of stock market transactions is determined, so it is also necessary to transmit stock market transaction information through satellites within a determined time.

Based on the above discussions, the support of 5G networking over satellites brings new use cases for networking. Therefore, it is worth studying the related use cases and the corresponding requirement. 


4	Objective
{Summary of what is intended to be achieved. Free text}
The objectives of this study are:
-   Studying use cases and requirements for new service and enhancement based on 5G system over satellite, including:
-	Temporary networking usingsatellite access, such as scientific expeditions and disaster cases;
-	commercial use cases and their requrirements for positioning UE not relying on GNSS, use cases for high accuracy and low latency for positioning via NTN access; 
-    UE accesses the 5G system through the different satellite system, e,g the DVB satellite system; 
-     Coordination with satellite system, such as the specific geographic area limitation etc.
-    Deterministic transmission scenarios,  e,g, packets arrive at the target at a specific time, etc.


5	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
	Study on enhancing 5G system integrating with satellite
	TSG#98
	TSG#99
	

	
	
	
	
	
	




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

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	

	
	
	
	



6	Work item Rapporteur(s)
Hui Xu, CATT, xuhui@catt.cn
7	Work item leadership
SA1
8	Aspects that involve other WGs
SA2, SA3, RAN WG

9	Supporting Individual Members

	Supporting IM name

	CATT

	China Telecom

	China Unicom

	Spreadtrum
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