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1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)
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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
	x
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing
2.2	Parent Work Item 
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the 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

	800048
	Integration of Satellite Access in 5G (5GSAT)
	The study will take into account Rel-17 stage-1 Normative Work on the support of satellite

	860005
	Integration of satellite systems in the 5G architecture (5GSAT_ARCH)
	The study will take into account Rel-17 stage-2 Normative Work on the support of satellite

	980014
	[bookmark: OLE_LINK70][bookmark: OLE_LINK71]5GC/EPC enhancement for satellite access Phase 2 (5GSAT_Ph2)
	The study will take into account Rel-18 stage-2 Normative Work on the support of satellite

	960016
	Study on satellite access - Phase 3
	The Stage 1 of satellite access in Rel-19

	970056
	5G system with satellite backhaul
	The Stage 2 of satellite backhaul  in Rel-18



Dependency on non-3GPP (draft) specification:

3	Justification
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]The service requirements for satellite-enabled IoT service have been specified in 3GPP SA1 TS 22.261. E.g. the 5G system with satellite access shall be able to support low power MIoT type of communications, a 5G system with satellite access shall be able to optimise the delivery of content from a content caching application by taking advantage of satellites in supporting ubiquitous service, as well as broadcasting/multicasting on very large to global coverages, the 5G system shall support a mechanism to determine suitable QoS parameters for traffic over a satellite backhaul, etc.
[bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK68][bookmark: OLE_LINK69]What's more, in Rel-17 and Rel-18, 3GPP SA2 has specified the architecture and solutions for the satellite access. Especially support the discontinuous network coverage for satellite access which is suitable for IoT-NTN devices. According to TS 23.501, Satellite coverage availability information may be provisioned to the AMF by O&M. AMF may take Satellite coverage availability information into account to determine UE out-of-coverage period, extended DRX in CM-IDLE, MICO mode configuration, etc. to keep UE in power saving mode and avoid the network attempting to page the UE if it is out of satellite network coverage. 
[bookmark: OLE_LINK82][bookmark: OLE_LINK83]Besides, SA1 is also studying the new requirements in Rel-19 for discontinuous satellite coverage operations which is applicable for satellite-enabled IoT service. According to TR 22.865, a trusted 3rd party shall be able to support the following functions:
· [bookmark: OLE_LINK55][PR 5.2.6-002] Subject to operator policy, the 5G system with satellite access supporting store and forward operation shall be able to allow the operator or a trusted 3rd party to set and enforce, on a per UE basis , a S&F data retention period.   
· [PR 5.1.6-004] Subject to operator policy, the 5G system with satellite access supporting store and forward operation shall be able to allow the operator or a trusted 3rd party to set and enforce, on a per UE basis, a S&F data storage quota. 
· [PR 5.1.6-005] The 5G system with satellite access supporting store and forward operation shall be able to support a mechanism to configure and provision specific required QoS and policies for S&F operation (e.g. forwarding priority, acknowledgment policy). 
In SA6, the FS_ACE_IOT study item has studied application capability exposure for IoT platforms. However it didn’t cover the IoT services over satellite access. In order to meet SA1 requirements and align with SA2 architecture and solutions related to the discontinuous network coverage for satellite access, it is necessary for SA6 to study how to support the satellite-enabled IoT services for the application layer enabler. 
[bookmark: OLE_LINK74][bookmark: OLE_LINK75]4	Objective
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Based on above analysis, the objectives of this study will include:
1. [bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK67]Identify the requirements for application layer enabler platform to support satellite-enabled IoT services in EPS and 5GS. 
2. Study application layer enabler architecture/functionalities to support the objective 1, may include(not limited to):
a) Exposure of satellite access and backhaul information (e.g. bandwidth, latency, changes of the satellite coverage) initiated by application layer enabler. 
b) Enable application layer to supported IoT services with satellite access, including UE mobility across terrestrial and non-terrestrial coverage.
c) Support for discontinuous satellite coverage.
i. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Retrieval of satellite ephemeris from the NTN system, and provision of satellite ephemeris to UEs.
ii. Expose satellite coverage availability information to application layer if needed.
iii. Provision of the UE out-of-coverage period, Estimated Maximum Wait Time parameters, etc. to satellite-enabled IoT devices based on its geo-location.
d) Support for discontinuous feeder link.
i. Pre-configuration of S&F (Sore&Forward) data retention period and storage quota per UE basis for application layer enabler. 
ii. Collection of data storage status of each satellite.
iii. [bookmark: OLE_LINK51][bookmark: OLE_LINK52]Provision specific required QoS and policies for S&F (Sore&Forward) operation (e.g. forwarding priority, acknowledgment policy) for application layer enabler.

3. [bookmark: OLE_LINK84][bookmark: OLE_LINK85]Identify key issues based on objective 2 and develop corresponding functional model and potential solutions.
4. Possible deployment models for application layer enabler to support satellite-enabled IoT services.
NOTE 1: Enhancements to existing SA6 defined enablers (like SEAL, CAPIF) may be required.
NOTE 2: The work in Rel-19 SA1 is still under discussion. The justification and objective 2 will be updated accordingly.
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}
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	TS/TR number
	Title
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	Rapporteur
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