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

	
	Study 

	
	Normative – Stage 1

	X
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*



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

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

	920069
	NB-IoT/eMTC support for Non-Terrestrial Networks (LTE_NBIOT_eMTC_NTN)
	E-UTRAN support for IoT NTN

	860005
	Integration of satellite systems in the 5G architecture (5GSAT_ARCH)
	5GS NTN functionality to be used as baseline for IoT NTN in EPS

	930019
	Architecture support for NB-IoT/eMTC Non-Terrestrial Networks in EPS
(IoT_SAT_ARCH_EPS)
	WID of E-UTRAN support for IoT NTN

	800026
	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


3	Justification
The Internet of Things (IoT) Non-Terrestrial Network (NTN) plays a pivotal role in enhancing the IoT market, offering efficient, cost-effective, and scalable connectivity solutions. In addition, IoT NTN can also offer services for personal safety and messaging where TN coverage is out of reach. This is especially significant when considering interoperability with conventional terrestrial networks. Recent market developments and business strategies from a range of operators, satellite companies, and chipmakers underscore the significance of IoT NTN as the first commercially deployed 3GPP NTN technology.
The initial IoT NTN specification, known as IoT_SAT_ARCH_EPS, has been standardized in 3GPP Release-17, with a focus on supporting Cellular IoT over satellite access within the Evolved Packet Core (EPC). Traditional mobile network operators, equipped with legacy EPC infrastructure, tend to prefer upgrading their existing EPC to accommodate IoT NTN access seamlessly.
However, for operators, particularly emerging satellite providers lacking an established EPC, a forward-looking perspective favours the use of 5G Core (5GC) for future commercial IoT NTN deployment. Furthermore, in cases where an operator needs to simultaneously deploy New Radio NTN (NR NTN) and IoT NTN to meet diverse market demands, opting for a single-core solution for both NR NTN and IoT NTN offers distinct advantages. It helps in reducing both capital expenditures (CAPEX) and operational expenditures (OPEX) from a cost-efficiency standpoint.
Based on the aforementioned considerations, the inclusion of 5GC support for IoT Non-Terrestrial Network (NTN) becomes an imperative and time-sensitive requirement for the successful launch of IoT NTN in the commercial arena. Additionally, the 5GC is part of an evolving roadmap with continuous development of new features, some of which are highly relevant to IoT NTN access. In contrast, 3GPP has largely ceased the development of new features for the Evolved Packet Core (EPC), e.g. Slicing, Edge Computing. Therefore, standardizing 5GC support for IoT NTN in Release 19 (R19) is crucial to address both the needs of commercial deployment and the evolving requirements of IoT NTN.
It's worth noting that 3GPP has already standardized 5GC support for Cellular IoT (CIoT), including Narrowband IoT (NB-IoT), since Release 16, involving enhancements to both 5GC and E-UTRA, although not deployed mainly due to the existence/availability of legacy EPC. Consequently, the standardization effort for 5GC support for IoT NTN can primarily concentrate on specific aspects related to CIoT over satellite access. In fact, similar specific mechanisms that were originally designed for 5GC support of NR NTN are already being repurposed for EPC support of IoT NTN, streamlining the standardization process.
5GC support of IoT-NTN was discussed during RAN#101 and reiterated at RAN#102 (RP-233593). RAN#102 plenary discussed and addressed the content related to IoT NTN accessing 5GC. As outlined in the meeting report (RP-234070), RAN will define 5GC support of IoT-NTN in Rel-19 subject to decision in SA2/SA to define this as part of Rel-19 by latest RAN#105. 
4	Objective
[bookmark: _GoBack][bookmark: _Hlk149758005]Based on the above justifications, the observations and proposals in DP S2-2402668, it is proposed to proceed a TEI to enable IoT NTN access 5GC by reusing the mechanisms defined for EPC:
· AMF needs to recognize new IoT NTN RAT types (as defined in clause 4.13.2 in TS23.401) transmitted by ng-eNB for mobility restrictions (RAT restrictions) and policy control (QoS control, charging control)
· [bookmark: OLE_LINK2]5GC reuses the solutions defined for EPS concerning UE Location verification 
· Network-verified UE location of IoT NTN is not supported
· Coarse location reporting of NB-IoT NTN UEs in 5GC is not considered in the TEI 
And by reusing the mechanisms designed for cellular IoT in 5GC and NR NTN in 5GC:
· Support of network selection for cellular IoT in 5GC can apply to IoT NTN in 5GC.
· Support of tracking area handling, mobility registration update, mobility forbidden area, service area restrictions, discontinuous coverage for NR NTN can apply to IoT NTN in 5GC.
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



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

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

	23.501
	A new clause to state the general guidence on support for Cellular IoT over satellite access into 5GS.
New RAT Types values relevant to Cellular IoT over satellite access are introduced in 5GC, for identification and access restriction of the different RATs.
	SA#105
	This will be handled as “TEI19”.

	23.502
	Extension in relevant clauses to support E-UTRA satellite access, on the place of existing support of NR satellite access.
	SA#105
	

	23.503
	5GC policy control for IoT NTN
	SA#105
	



This TEI19_WID requires 1 TU
6	Work item Rapporteur(s)
Nie Heng, China Telecom, nieheng@chinatelecom.cn
7	Work item leadership
SA2
8	Aspects that involve other WGs
NGAP enhancement in 38.413 by RAN3, e.g. identification, restriction for RATs of IoT NTN, location reporting for IoT NTN.
Uu interface enhancement by RAN2, e.g. Access control on SIB, New UE capability for IoT NTN.
Enhancement on ng-RAN architecture to support satellite ng-eNB in 38.300 and 36.300 by RAN2.
Extended NAS timer for IoT NTN connect to 5GC by CT1.
SA5 impacts, e.g. charging for IoT NTN connect to 5GC.
9	Supporting Individual Members
	Supporting IM name

	China Telecom

	Vivo
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