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1	Impacts
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2	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)

	N/A
	
	
	



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
	Use cases and requirements for satellite access in 5G

	800048
	Stage 1 of 5GSAT
	Service requirements of satellite access in 5G

	860010
	Guidelines for Extra-territorial 5G Systems
	New regulatory requirements

	800026
	Study on architecture aspects for using satellite access in 5G
	Unresolved key issue leftover from R17 

	860005
	(Stage 2 of) Integration of satellite components in the 5G architecture
	Baseline of 5G architecture to support satellite access

	890022
	Study on vehicle-mounted relays
	Service requirements related to satellite access



Dependency on non-3GPP (draft) specification:
 
3	Justification
5GSAT_ARCH has been developed in R17 to address service requirements of satellite access in 5G; however, some aspects have not been considered nor fully realized. One example is NGSO regenerative-based satellite access. Key Issue #6 has been specified in TR 23.737; however, due to the lack of support of this feature by RAN, there was no solution developed in R17.
Tto be considered in the following use cases: 
Store and forward: The support of store-and-forward capabilities will allow providing service coverage with NGSO satellites to areas where NTN-GWs cannot be deployed (e.g. deep-sea maritime areas). Moreover, the support of store-and-forward capabilities would allow for a reduced network of NTN-GWs and still achieve global service coverage for delay-tolerant/non-real-time IoT NTN services.
Besides, there are also features proposed in RAN WG having 5GC impact, i.e. Discontinuous coverage. Dynamic support of discontinuous coverage is required for initial NGSO constellation deployment but as well to support evolution of the constellations such as loss of satellites, different releases supported in a given constellation. UE may have access to satellite service coverage only at specific time and places due to sparse constellation. UE location may not be timely aware of by the network to enable efficient paging, due to which mobility management mechanism needs to be enhanced. Moreover, UE may not always have to stay awake for the sake of power efficiency, especially for MIoT UE. Hence, the prediction, mechanisms on awareness & notification of UE wake-up time and data storage & forwarding for UEs temporarily out of coverage may be needed. There is also an important aspect of discontinuous coverage related to dynamic GEO systems where beams/cells are intermittent due to use of dynamic beam configuration. This issue also applies to broadcast/multicast case.
In summary, several enhancements to 5GC have to be considered for satellite access in Rel18, in collaboration with RAN TSGs

4	Objective
The study item aims at investigating on further 5GC/EPC enhancements to support satellite access based on the R17 5GSAT_ARCH achievements with the following 5GC/EPC areas for study: 
· WT#1: Discontinuous coverage 
WT#1.1: Architectural enhancements to support discontinuous coverage for mobility enhancement (e.g. paging enhancement) 
WT#1.2: Architectural enhancements considering prediction, awareness & notification of UE wake-up time, power saving optimizations. 
WT#1.3: Architectural enhancements to support discontinuous coverage for broadcast/multicast
· WT#2: NGSO regenerative payload for NTN IoT connecting 5GC/EPC, limited to store and forward use case with eNB on board assumption. 
WT#2.1: Mobility management and session Management enhancements in CN due to RAN mobility
Note1: whether to consider 5G NR NGSO regenerative-based satellite access depends on RAN conclusions.  
Note2: objective for WT#2 is a SA2-led study from a system level perspective, under the assumption of (full) eNB/ng-eNB on the satellite (note that this assumption was already considered in previous studies reported in TR 23.737).

TU estimates and dependencies

	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe)
	Inter Work Tasks Dependency


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	WT#1
	5 4.5
	1.5
	
	WT#1 is self-contained.

	WT#1.1
	2
	0.5
	Yes
	

	WT#1.2
	2
	0.5
	Yes
	

	WT#1.3
	1 0.5
	0.5
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	WT#2
	2 1 2
	10.5 0
	
	WT#2 is self-contained.

	WT#2.1
	2 1 2
	10.5 0
	Yes
	

	
	
	
	
	



Total TU estimates for the study phase: 7 5.5 6.5
Total TU estimates for the normative phase: 2.5 2 1.5
Total TU estimates 7 5.5+2.5 2 = 9.5 7.5 8

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
	23.xyz
	Study on Integration of satellite components in the 5G architecture Phase II
	SA#96 (June. 2022)
	SA#97 (Sept. 2022)
	Fine, Jean-Yves , Thales, jean-yves.fine@thalesgroup.com
Shen, Sherry (Yang),Yuxin Mao Xiaomi, maoyuxin1@xiaomi.comshenyang6@xiaomi.com  




	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)
Rapporteur: Fine, Jean-Yves, Thales, jean-yves.fine@thalesgroup.com.
Co-rapporteur: Yuxin MaoShen, Sherry (Yang) , Xiaomi, maoyuxin1@xiaomi.comshenyang6@xiaomi.com. 

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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