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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: 
New WID: Non-Terrestrial Networks (NTN) for Internet of Things (IoT) Phase 3


Acronym:
IoT_NTN_Ph3                             


Unique identifier:


{A number to be provided by MCC at the plenary} 

NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


Potential target Release:
Rel-19
1
Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items

2.1
Primary classification
{The full structure of all existing Work Items is shown in the 3GPP Work Plan in https://ftp.3gpp.org/Information/WORK_PLAN}

This description is either a … 
	
	Study Item


or a
	Normative Work Item:

tick applicable boxes below

	
	Stage 1

	
	Stage 2

	X
	Stage 3

	
	Other (e.g. testing)


2.2
Parent Work Item
{"Parent" Work Item refers to the related, earlier-Stage, Work Item, e.g. the related Stage 1 Work Item shall be indicated here when a Stage 2 normative Work Item or Study Item is presented. "Parent" Work Item can also refer to the related preceding Study Item e.g. the related Study Item and the earlier-stage Work Item shall be indicated here when a normative-work Work Items is started. List here all parent Work Items of which requirements are either fully or partially covered by the proposed Item. }

{This section is mandatory to be filled out by the rapporteur. This section is to be filled with care: it indicates to the companies monitoring the parent Work Item that it will be addressed in this study/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)

	
	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 
WID. Therefore the table above should include the feature WI data (In case the feature covers Core and Perf. 
part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as a Work Item in an earlier Release if further enhancing the feature from the previous Release)}
	Other related Work/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	
	
	
	{optional free text} 


NOTE:
Also related or dependent WIs/SIs in other TSGs shall be indicated here.

Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.}

3
Justification

IoT-NTN has been specified in 3GPP RAN Rel-17, since then been optimised in Rel-18 and commercial deployment are ongoing at the moment. Based on real deployment or deployment plans further evolution of IoT-NTN is needed.
The preparatory discussions in 3GPP since the June 2023 RAN Rel-19 workshop have converged to mainly three areas of further evolution [RP-232621, RP-232745]:

· Support of Store & Forward based on regenerative payload

· Uplink capacity enhancements

· Further Mobility enhancements

Benefits specifically associated with the support of Store and Forward (S&F) Satellite operation with regenerative payload:

· S&F operation allows for delay-tolerant, non-real-time IoT NTN services to be offered in areas visited by the satellites but with no need to have NTN gateway infrastructure (e.g.mid-sea, remote areas)

· Along with support for discontinuous coverage, support for S&F operation is key to facilitate cost-effective deployment of IoT NTN services and enable an immediate operational service with (1) sparse LEO constellations and (2) reduced ground segment infrastructure.

· The support of S&F puts the 3GPP IoT NTN solution on par with other non-3GPP solutions intended for massive satellite IoT, which natively already supports S&F services
Need for Uplink capacity enhancement: NB-IoT NTN is already being deployed live at this very moment. In these early and upcoming deployments, it is clearly emerging that IoT-NTN, in particular NB-IoT, will have to support massive capacity in terms of number and types of UE, some of which with worse characteristics than others (e.g. low cost devices, wearables, etc). Multiplexing of UEs by usage of orthogonal cover codes (OCC) for NPUSCH format 1 and NPRACH should therefore be studied and if beneficial being specified.
Therefore, in order to unlock the additional UL capacity potential, there is a need to identify methods to de-couple the UL from the DL as much as possible.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The aim of this WI is enhancement of IoT-NTN with the following objectives:
· Support of Store&Forward (S&F) satellite operation with full eNB as regenerative payload, therefore:
· Define the necessary enhancements into E-UTRAN (network & UE) to support S&F operation for delay-tolerant services [RAN3, RAN2, RAN4]

· At least specify necessary enhancements e.g. related to S1 protocol, especially to address the feeder link switch over as needed [RAN3]
Note: Strive to minimise UE impact.
Note: Coordination with SA2 (Rel-19 SA2 led Sat-Arch ph3 SI) is needed on the detail requirements (e.g. traffic type, or QoS parameters for S&F), network architecture (e.g. whether consider (partial) core network on satellite) etc.; further coordination with CT1 might be required
· Support of Capacity enhancements for uplink

· Study then specify, if beneficial, enhancements to enable multiplexing of multiple UEs (e.g. up to the min of 4 and the maximum allowed by the existing UL and DL signalling) in a single 3.75 kHz or 15 kHz subcarrier via orthogonal cover codes (OCC) for NPUSCH format 1 and NPRACH [RAN1, RAN2]

· Multi-tone support for 15 kHz SCS should also be considered

Note: Impact of impairment shall be taken into account

· Study and specify, if beneficial the following enhancements to reduce the necessary uplink and downlink signaling to complete an EDT transaction [RAN2]:

· Msg3 transmission without msg1/RAR

· Efficient delivery (reduced overhead) of msg4 / RRCEarlyDataComplete

4.2
Objective of Performance part WI
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
5
Expected Output and Time scale
{If this WID covers both stage 2 and stage 3, clearly indicate the different completion dates.}

	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

	{Possible values:

"TS" or 

"Internal TR" or 

"External TR". See Note 1}
	{e.g. 

"22.XXX" or actual number if known}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title} 
	{E.g. 

"TSG#87"}
	{E.g. 

"TSG#89"}
	{e.g. rapporteur: <FamilyName>, <GivenName>, <Company>, <email address>}

	
	
	
	
	
	


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

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

	36.211
	LTE; Physical channels and modulation
	RAN#108
	Core part

	36.212
	LTE ; Multiplexing and channel coding
	RAN#108
	Core part

	36.213
	LTE; Physical layer procedures for control
	RAN#108
	Core part

	36.214
	LTE; Physical layer; Measurements
	RAN#108
	Core part

	36.300
	LTE; Overall description; Stage-2: 
	RAN#109
	Core part

	36.304
	LTE; User Equipment (UE) procedures in idle mode and in RRC Inactive state
	RAN#109
	Core part

	36.306
	LTE; User Equipment (UE) radio access capabilities
	RAN#109
	Core part

	36.314
	LTE ; Layer 2 - Measurements
	RAN#109
	Core part

	36.321
	LTE; Medium Access Control (MAC) protocol specification: 
	RAN#109
	Core part

	36.322
	LTE; Radio Link Control (RLC) protocol specification
	RAN#109
	Core part

	36.331
	LTE; Radio Resource Control (RRC); Protocol specification
	RAN#109
	Core part

	36.401
	LTE ; Architecture description
	RAN#109
	Core part

	36.413
	Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 application protocol (S1AP)
	RAN#109
	Core part

	36.423
	Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 application protocol (X2AP)
	RAN#109
	Core part


6
Work item Rapporteur(s)

Chun-Fan (Felix) Tsai, MediaTek, Chun-Fan.Tsai@mediatek.com

7
Work item leadership

Leading working group: RAN2 

Secondary working groups: RAN1, RAN3
8
Aspects that involve other WGs

Alignment with SA2 is needed specifically for the S&F operation
9
Supporting Individual Members

	Supporting IM name

	MediaTek Inc.

	Apple

	Airbus

	CATT

	CAICT

	CMCC

	CEWiT

	Dell Technologies

	Deutsche Telekom

	Ericsson

	ESA

	ETRI

	Fraunhofer HHI

	Fraunhofer IIS

	Gatehouse

	H3C

	HiSilicon

	HONOR

	Huawei

	Hughes Network systems Ltd

	III

	IIT Kanpur

	Inmarsat

	Interdigital, Inc.

	ITL

	Keysight

	KT Corp

	LENOVO

	LG Electronics

	Ligado

	MITRE

	Motorola Mobility

	NEC

	NTPU

	Nokia 

	Nokia Shanghai Bell

	Novamint

	OPPO

	Qualcomm

	Rohde & Schwarz

	Ruijie Networks

	Samsung

	Sanechips

	Sateliot

	Semtech

	Sharp

	SK Telecom

	Skylo

	SONY

	Spreadtrum communications

	TCL

	Tejas Networks

	Telit

	THALES

	TOYOTA Info Technology Center

	Transsion Holdings

	Viasat

	vivo

	Xiaomi

	ZTE Corporation


2

