3GPP TSG SA2 Meeting #157
S2-2306896
May 22 – 26, Berlin

Source:
Thales, Novamint, CATT
Title:
New SID on Study on Integration of satellite components in the 5G architecture Phase III
Document for:
Information
Agenda Item:
10.5
3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Study on Integration of satellite components in the 5G architecture Phase III
Acronym: FS_ 5GSAT_ARCH_Ph3
Unique identifier: 
{A number to be provided by MCC at the plenary}
Potential target Release: Rel-19
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Classification of the Work Item and linked work items

2.1
Primary classification
	
	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

	80048
	Stage 1 of 5GSAT
	Service requirements of satellite access in 5G

	960016
	Stage 1 of 5GSAT: FS_5GSAT_Ph3
Study on satellite access - Phase 3
	Defines new services requirements for R19 

	80026
	Study on architecture aspects for using satellite access in 5G
	Unresolved key issue leftover from R17 

	940074
	5GC enhancement for satellite access Phase 2
	SA2 Rel-18 SID for 5G System enhancement for satellite access

	980014
	5GC/EPC enhancement for satellite access Phase 2
	SA2 Rel-18 WID for 5G System enhancement for satellite access

	940060
	Study on 5G System with Satellite Backhaul
	SA2 Rel-18 SID for 5G System with Satellite Backhaul

	970018
	5G System with Satellite Backhaul
	SA2 Rel-18 WID for 5G System with Satellite Backhaul


3
Justification
Integration of satellite components into 5GS has been studied in Rel 16, Rel 17 and 18. 
First normative phase was achieved in R17 on the basis of R17 study and R18 is completing with (FS_) 5GSAT_ARCH_Ph2 and (FS_) 5GSATB studies and work items. 
As part of Rel-19, SA1 developed a TR 22.865 that captures a set of use cases and potential service requirements related to the 5G system with satellite access taking into account new capabilities:

1. Store and forward satellite operation for delay-tolerant communication services: Store and Forward (S&F) operation is an operation mode of a 5G system with satellite-access, where the 5G system can provide some level of service (in storing and forwarding the data) when satellite connectivity is intermittently/temporarily unavailable, e.g. to provide communication service for UEs under satellite coverage without a simultaneous active feeder link connection to the ground segment. This is particularly relevant for delay-tolerant IoT services via NGSO space segment. 

2. GNSS independent operation: This would allow to provide satellite access to UEs without GNSS receiver or with no access to GNSS services. 

3. Positioning enhancements for satellite access: 3GPP positioning methods are needed in some scenarios for UEs using only satellite access.

4. UE-Satellite-UE communication without going through the ground network: In some scenarios, UEs need to communicate using satellite access without going to the ground network in order to avoid long delays and limited data rate as well as reducing the consumption of backhaul resources. 

R17 and R18 assume transparent mode satellite access. 

However Regenerative payloads, i.e.: embedding RAN and CN 3GPP functions, are being considered by SA1 in Rel-19 for example to support store and forward satellite operation (e.g. for mMTC services) or to support Inter Satellite Links (e.g. for eMBB services).

In general, regenerative payloads enable the following added value services for the users:
· Support of delay sensitive and/or delay tolerant services in areas without NTN gateways (not deployed or temporary not operational)

· Enable reduced user and/or control plane latency 

· Support communications (unicast, multicast and broadcast) between 2 or more UEs via satellite without going through the ground network (loop back)

· Support of edge computing on board
· Enable Inter Satellite Link communication schemes, with studying specific impacts on interfaces and protocols of ISL communication scheme, for 5GS.
It also benefits for the network operation:
· Flexibility in the deployment of the ground segment/NTN gateways wrt to the deployment of the space segment and/or to cope with feeder link service availability issues

· Improving efficiency (incl. signalling overhead) of radio interface radio resources on the feeder links

· Flexibility in the routing of the traffic generated by a group of user equipment to a specific feed link to meet specific national regulations/sovereignty requirements

· Support of multiple core networks per country operated by different operators

· Improving efficiency of radio interface radio resources on the service links thanks to beam scheduling on-board the payload

· Capability to provide simultaneously access and backhaul service

In addition, S&F feature which is very relevant for IoT use cases will require EPC enhancement to be studied. 

In addition also, Multicast and Broadcast Service via satellite 5GC, as well as NGSO/GSO access or TN/NTN access dual steer uses cases and their potential impact on the 5G system architecture should be studied. 
Then, the architecture impact associated to GNSS independent operation should be studied.
Last, 5GC supporting IoT NTN may be studied in order to address NR-NTN and in-band IoT NTN with single 5GC core network deployment. 
4
Objective

The study item aims at investigating on further 3GPP core network functions enhancements to support satellite access based for the new uses cases as introduced in TR 22.865 and RAN workshop with the following architectural considerations and objectives:
1/ Regenerative payload generic architecture study.
· Study and define minimum necessary set of 3GPP core network functions to be embedded in the satellite for the new uses cases, and study the different possible architectures if any.
· Study the core network impacts on interfaces, protocols (mobility management, paging) of having “flying” embedded 3GPP functions. 
In order to:

· Support of delay sensitive and/or delay tolerant services in areas without NTN gateways (not deployed or temporary not operational)

· Enable reduced user and/or control plane latency 

· Support communications (unicast, multicast and broadcast) between 2 or more UEs via satellite without going through the ground network (loop back)
· Support of edge computing on board
· Enable Inter Satellite Link communication schemes, with studying specific impacts on interfaces and protocols of ISL communication scheme, for 5GS.
2/ Store and Forward 
· Study specific impacts on interfaces and protocols of the S&F communication scheme, for both 4G and 5G: 

· Store user data on the satellite when the feeder link is unavailable and forward when the feeder link is available
 
· Definition of the parameters needed to characterize S&F operation from a service perspective (e.g. Authentication, Store UL/DL data and forward, S&F data retention period, S&F data storage quota, forwarding priority, acknowledgement policy) and specification of the related capabilities necessary to enforce them

· Mobility and paging optimizations for S&F operation 

· New architectural extensions for S&F operation (e.g. distributed satellite-ground EPC functions for S&F)

Note: security aspects of S&F are to be addressed by SA3.
3/ UE-satellite-UE communication, 5GS. 
· Study activation of UE-Sat-UE communication, impacts on session management, charging, possibly regulated services 
4/ Dual access/steer, TN-NTN and GSO/NGSO, 5GS. 
· Study impacts of NTN specificities on the architecture, interfaces, protocols, in the context of these dual steer use cases. 
· Note that this topic might be covered in dedicated dual steer related SID.

5/ GNSS independent operation, 5GS.
· Study impacts on 5G CN of UE location determination (going further from R18 verification) by network only method(s). 

6/ Multicast and Broadcast Service via satellite.
· Study the need for architectural enhancements for 5G multicast-broadcast services via NTN, including multicast over a downlink only NTN (Receive Only Mode) and support for a heterogeneous return path (3GPP or non-3GPP access).
7/ 5GC supporting IoT NTN 
- Study specific impacts, if any, on interfaces and protocols of 5GC supporting IoT NTN
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Total TU estimates for the study phase:     
Total TU estimates for the normative phase:    
Total TU estimates: 
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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#
	Remarks

	Internal TR
	23.xyz
	Study on Integration of satellite components in the 5G architecture Phase III
	TBD
	TBD
	


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

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)

First rapporteur: Jean-Yves Fine, Thales, jean-yves.fine@thalesgroup.com 

Second rapporteur: Hucheng Wang, wanghucheng@catt.cn 
7
Work item leadership

SA2 
8
Aspects that involve other WGs
SA3 for the Security aspects, SA5 for the Charging aspects, RAN for the RAN related issues.
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