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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)

	Yes
	
	X
	X
	
	

	No
	
	
	
	X
	X

	Don't know
	X
	
	
	
	


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

	
	Building Block

	
	Work Task

	X
	Study Item


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 Work Item is presented or e.g. the related Study 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. List previous Work Items of earlier releases if relevant.}
{This section is mandatory to be filled out by the rapporteur.} 

{Not applicable for a Study Item}
{For a Feature: list here the parent Study Item if applicable}

{For a Building Block: list here the parent Feature }
{For a Work Task: list here the parent Building Block }
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	750040
	Study on NR to support non-terrestrial networks
	The proposed study will make use of the channel model defined by the FS_NR_nonterr_nw study.

	800099
	Study on solutions for NR to support non-terrestrial networks (NTN)
	The proposed study will leverage solutions based on the study FS_NR_NTN_solutions that addressed key impact areas

	7770002
	Study on using Satellite Access in 5G (FS_5GSAT)
	Feasibility Study led by SA1 and completed in SA#80

	800026



	Study on architecture aspects for using satellite access in 5G (FS_5GSAT_ARCH)
	Feasibility Study led by SA2.


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 operation is critical in remote areas with low/no cellular connectivity for many different industries, including e.g.: 

-
Transportation (maritime, road, rail, air) & logistics

-
Solar, oil & gas harvesting

-
Utilities

-
Farming

-
Environment monitoring

-
Mining etc.

The capabilities of NB-IoT and eMTC are a good fit to the above, but will require satellite connectivity to provide coverage beyond terrestrial deployments, where IoT connectivity is required. There is an urgent need for a standardized solution allowing global IoT operation anywhere on Earth, in view of other solutions already available.
It is important that satellite NB-IoT or eMTC be defined in a complementary manner to terrestrial deployments. 

This study intends to reuse the NR NTN study and conclusions in TR 38.821.

4
Objective

This Study will evaluate and confirm solutions to address the minimum necessary specifications for NB-IoT and eMTC according to the following objectives. 

The first objective of this Study is to identify scenarios applicable to NB-IoT/eMTC [RAN1, RAN2], including:

-
Bands of interest in sub 6 GHz
-
Device type with PC3 or PC5 (LEO and GEO) 

-
Satellite constellation orbit LEO and GEO 

-
Transparent payload.
-
Link budget

NOTE 1: This first objective will be based on the scenarios documented in TR 38.821.

NOTE 2: UE mobility assumptions follow terrestrial NB-IoT/eMTC assumptions.
The second objective is, for the above identified scenarios, to study and recommend necessary changes to support NB-IoT and eMTC over satellite, reusing as much as possible the conclusions of the studies performed for NR NTN in TR38.821. This objective will address the following items: 

-
Aspects related to random access procedure/signals [RAN1, RAN2]

-
Mechanisms for time/frequency adjustment including Timing Advance, and UL frequency compensation indication [RAN1, RAN2]

-
Timing offset related to scheduling and HARQ-ACK feedback [RAN1, RAN2]
-    Aspects related to HARQ operation [RAN2, RAN1]

-
General aspects related to timers (e.g. SR, DRX, etc.) [RAN2]

-
RAN2 aspects related to idle mode and connected mode mobility [RAN2]

-
RLF-based for NB-IoT

-
Handover-based for eMTC

-
System information enhancements [RAN2]

-
Tracking area enhancements [RAN2]

NOTE 3: 
GNSS capability in the UE is taken as a working assumption in this study for both NB-IoT and eMTC devices. With this assumption, UE can estimate and pre-compensate timing and frequency offset with sufficient accuracy for UL transmission. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed.
Recommendations for NB-IoT and recommendations for eMTC will be documented in the conclusions.
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

	36.763 
	TR
	Study on NB-IoT/eMTC support for Non-Terrestrial Networks (NTN)
	
	RAN#92 
	Gilles Charbit, MediaTek Inc.


{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.}
{Note 2: The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".}
	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)
Gilles Charbit, MediaTek Inc., gilles dot charbit at mediatek dot com (RAN1)
Sanaa El Moumouhi, Eutelsat, selmoumouhi at eutelsat dot com (RAN2)

7
Work item leadership

Lead: RAN1

Secondary: RAN2

8
Aspects that involve other WGs

{Specify all the other WG(s) to be involved and, if specific, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".} 
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	MediaTek Inc.

	Asia Pacific Telecom

	BlackBerry

	CATT

	China Unicom

	Ericsson

	ESA

	ETRI

	Eutelsat

	GLOBALSTAR Inc.

	HiSilicon

	Huawei

	HUGHES Network Systems

	III

	Intelsat

	InterDigital

	Inmarsat

	ITRI

	KT Corp.

	KT SAT

	Lenovo

	Ligado Networks

	Motorola Mobility

	Novamint

	NTPU

	Qualcomm

	Sequans

	Sateliot

	Sierra Wireless

	Sony

	THALES

	

	

	


