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1	Impacts 	{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a … 
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item



2.2	Parent Work Item 
	Parent Work / Study Items 

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

	FS_LTE_NBIOT_eMTC_NTN
	RAN1, RAN2
	860033
	Study on NB-IoT/eMTC support for Non-Terrestrial Networks



2.3	Other related Work Items and dependencies

	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.

	860046
	Solutions for NR to support non-terrestrial networks (NTN) (  NR_NTN_solutions)
	Work Item led by RAN2



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. 
Release-17 was the first release for NTN IoT with minimum functionality to support a working NTN IoT system. Release 18 should prioritize NTN IoT minimum additional enhancements to Release-17 NTN IoT functionalities as needed 
Since RAN#86, FS_LTE_NBIOT_eMTC_NTN  studied the support of Internet of Things Non-Terrestrial Networks (IoT NTN). This study intended to reuse the NR NTN study and conclusions in TR 38.821.The results of this work, including conclusions and recommendations for NB-IoT and eMTC, were captured and endorsed in TR 36.763 V1.0.0 in R1-2106379.
Release 17 IoT NTN WI assumed sporadic short transmission :
· The idle UE wakes up from idle DRX / PSM, access the network, perform uplink and/or downlink communications for a short duration of time and go back to idle. 
· Before accessing the network, the UE acquires GNSS position fix and does not need to re-acquire a GNSS position fix for the transmission of the packets.
Details of the duration of the short transmission, acquisition of the GNSS position and validity of the GNSS position was discussed in normative phase. In case of long connection times, the assumption of UE not needeing a new GNSS position fix when in connected cannot be guaranteed in case of UE mobility.
Release 17 IoT NTN WI assumed terrestrial HARQ functionalities without enhancement. HARQ stalling due to long RTT in LEO and GEO can reduce significantly the UE data rates.
The Work Item intends to build on Release 17 LTE_NBIOT_eMTC_NTN work item, which mainly aimed to support a minimum working solution to support IoT NTN with essential functionalities.

4	Objective
4.1	Objective of Core part WI 
The objective of this Work Item is to specify support of NTN over NB-IoT and eMTC. Enhancements shall be specified as described hereafter with the following assumptions:
· Standalone deployment for NB-IoT / eMTC for support in Rel-17 timeframe will be prioritized.
· GNSS capability in the UE is taken as a working assumption 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.
· NB-IoT/eMTC design for terrestrial networks shall be reused as much as possible.
· NB-IoT/eMTC design for non terrestrial networks shall be reused as much as possible.

4.1.1	RAN1
All cellular IoT features specified up to Rel-17 are supported for IoT NTN unless problems are found.
HARQ enhancements:
· Enhancements to disable of HARQ feedback to mitigate impact of HARQ stalling on UE data rates

Long connection times:
· Enhancements to operate GNSS module for a new position fix for UE pre-compensation during connected mode

4.1.2 RAN2
All cellular IoT features specified up to Rel-17 are supported for IoT NTN unless problems are found.
Scope of connected mobility enhancements would depend on whether Release-17 NTN IoT can significantly benefit from additional enhancements in some scenarios and use cases.

Mobility enhancements:
· Support of legacy (Rel-17) neighbour cell measurements and corresponding measurement triggering before RLF. Minor adjustments to existing mobility mechanisms can be considered to adapt functionality to NTN.
· Support of legacy (Rel-17) NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration. Minor adjustments can be considered to adapt functionality to NTN.
· Enhancements of signalling to support legacy (Rel-16) LTE Conditional Handover (CHO) for eMTC and RLF/reestablishment mechanisms for NB-IoT to mitigate packet interruption and signalling overhead. 

4.1.3	RAN3

4.1.4	RAN4
· Specify RF and RRM core requirements for eNB and UE, re-using the framework/requirements from NB-IoT/eMTC, as well as NR NTN requirements framework, where applicable.

4.2	Objective of Performance part WI

Specify the following requirements [RAN4]
· Base station demodulation performance requirements
· UE demodulation performance requirements
· Radio Resource Management performance requirements, including RRM/RLM test cases
· Base station conformance testing

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

	
	
	
	
	
	


{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

	TS 36.211
	LTE; Physical channels and modulation
	
	Core part

	TS 36.213
	LTE; Physical layer procedures
	
	Core part

	TS 36.300
	LTE; Overall description; Stage-2: 
	
	Core part

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

	TS 36.306
	LTE; User Equipment (UE) radio access capabilities
	
	Core part

	TS 36.321
	LTE; Medium Access Control (MAC) protocol specification: 
	
	Core part

	TS 36.331
	LTE; Radio Resource Control (RRC); Protocol specification
	
	Core part

	TS 36.101
	User Equipment (UE) radio transmission and reception
	
	Core part

	TS 36.104
	LTE; Base Station (BS) radio transmission and reception
	
	Core part

	TS 36.133
	LTE; Requirements for support of radio resource management
	
	Core part

	TS 36.101
	User Equipment (UE) radio transmission and reception
	
	Perf part

	TS 36.104
	LTE; Base Station (BS) radio transmission and reception
	
	Perf part

	TS 36.133
	LTE; Requirements for support of radio resource management
	
	Perf part

	TS 36.141-1
	LTE; Base Station (BS) conformance testing part 1
	
	Perf part

	TS 36.141-2
	LTE; Base Station (BS) conformance testing part 2
	
	Perf part



6	Work item Rapporteur(s)



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

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



