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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: 
WID on NB-IoT/eMTC core & performance requirements for Non-Terrestrial Networks 
Acronym: LTE_NBIoT_eMTC_NTN_req
Unique identifier: 
 950074
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
	X



or:
	This WID includes a Testing part
	

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

	
	Core Network
	

	
	Services
	


Potential target Release: Rel-18. 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts 
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	


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


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.
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

	LTE_NBIOT_eMTC_NTN
	RAN1
	860033
	WID on NB-IoT/eMTC support for NTN


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 just 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 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.

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


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

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.

RAN#92-e approved a Rel-17 Work Item in LTE_NBIOT_eMTC_NTN Release 17 in RP-211601 to address the above demand for IoT. The Work Item LTE_NBIOT_eMTC_NTN included objectives to enhance RAN1, RAN2, and RAN3 specifications in Rel-17 to enable NB_IoT and eMTC to operate in an NTN. However, RAN4 objectives were not included, as it was agreed that RAN4 requirements should be addressed in a Release-independent manner to start no earlier than March 2022. 

Therefore, this Work Item intends to specify RAN4 core and performance requirements applicable to the Rel-17 specifications for NB-IoT and eMTC operation over NTN. 
4
Objective

4.1
Objective of Core part WI
The objective of this Work Item is to specify RF and RRM requirements for NB-IoT and eMTC operation over NTN functionality defined in the Rel-17 LTE_NBIOT_eMTC_NTN work item, covering the following aspects:

1) Specification of RF requirements for Satellite Access Node (SAN) and UE including the following [RAN4]:

· Specification of a 200 kHz channel raster in bands where this is feasible. 

· In bands where it is not feasible to define a 200 kHz channel raster, the specification of a 100 kHz channel raster to be used in conjunction with signalling of the “part-of EARFCN” indication on MIB, with multiple EARFCN hypotheses. 

· Verification of co-existence of IoT NTN with TN, re-using or extrapolating from existing coexistence results (from NR NTN or other) where appropriate, and considering additional simulations as necessary.

· Leveraging the studies and requirements (where applicable) of NTN NR bands n256 and n255 (and any relevant E-UTRA bands), specify the following new FDD frequency bands for NB-IoT/eMTC NTN operation:

· S-band (1980-2010 MHz in UL, and 2170-2200 MHz in DL)
· L band (1626.5 MHz – 1660.5 MHz in UL, and 1525 MHz – 1559 MHz in DL)
2) Specification of Radio Resource Management core requirements for the UE [RAN4].

All requirements specified as part of this WI shall be Release-independent from Rel-17, and generic requirements defined for the above frequency bands shall be used as a basis for definition (in a later Release-independent work item) of requirements for future E-UTRA bands for IoT NTN operation.
The specification work of this WI shall:

· Be limited to FDD requirements applicable for NB1/NB2 and Cat-M1 UE categories (HD-FDD and FD-FDD for Cat-M1).

· Re-use the framework and requirements from NB-IoT/eMTC, as well as NR NTN requirements, where applicable. 
NOTE: Rel-17 IoT NTN specifications do not cover non-NTN NB-IoT/eMTC functionality defined later than Rel-16.
4.2
Objective of Performance part WI
Specify the following requirements [RAN4]:
· SAN demodulation performance requirements

· UE demodulation performance requirements

· Radio Resource Management performance requirements, including RRM/RLM test cases

· SAN conformance testing
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

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#
	Remarks

	TS
	36.102
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception for satellite access
	RAN#98
	RAN#98
	Led by RAN4.

Rapporteur: Daniel Hsieh, Daniel.hsieh@mediatek.com
Core part

	TS
	36.108
	Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node radio transmission and reception
	RAN#98
	RAN#98
	Led by RAN4.

Rapporteur: Fei Xue, xue.fei25@zte.com.cn
Core part

	TS
	36.181
	Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node conformance testing
	RAN#100
	RAN#100
	Led by RAN4.

Rapporteur: Michal Szydelko, michal.szydelko@huawei.com 

Performance part


{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:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

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

	TS 36.133
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#98
	Core part

	TS 36.307
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) supporting a release-independent frequency band
	RAN#98
	Core part

	TS 36.133
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#100
	Performance part

	36.102
	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception for satellite access
	RAN#100
	Performance part

	36.108
	Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node radio transmission and reception
	RAN#100
	Performance part


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Tim Frost, MediaTek Inc., tim dot frost at mediatek dot com
7
Work item leadership

RAN4
8
Aspects that involve other WGs
None
NOTE:
For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	MediaTek Inc.

	CMCC

	Deutsche Telekom

	ESA

	Eutelsat

	GateHouse Satcom

	Hispasat

	Hughes/Echostar

	Inmarsat

	Intelsat

	Ligado Networks

	Lockheed Martin

	Nokia

	Nokia Shanghai Bell

	Novamint

	Omnispace

	Qualcomm

	Sateliot

	Sequans

	Sony

	Thales

	ZTE


