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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: Extension to 30 MHz Channel Bandwidth for NR NTN in FR1

Acronym: NR_NTN_channel_ext 30MHz (TBC)

Unique identifier:	
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-Independent
[bookmark: _Hlk24657936]NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
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
	X

	Don't know
	
	
	
	
	



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

	X
	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 
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
	Other related Work/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	NR_NTN_solutions
	860046
	Solutions for NR to support non-terrestrial networks (NR_NTN_solutions)
	{optional free text} 


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


3	Justification
The following Satellite 5G NR NTN (Non-Terrestrial Networks) technical documents have been approved at the 3GPP RAN-Plenary #96 (Budapest, 6th-9th of June 2022) for the Release-17 NTN satellite connectivity using FR1 S-band (n256) and FR1 L-band (n255):
· Technical Specification TS 38.108 (NR; Satellite Node radio transmission and reception);
· Technical Specification TS 38.101-5 (NR; User Equipment (UE) radio transmission and reception; Part 5: Satellite access Radio Frequency (RF) and performance requirements);
· Technical Report TR 38.863 (Non-terrestrial networks (NTN) related RF and co-existence aspects);

As part of Rel-17 the following channel bandwidths have been introduced (see TS 38.108):
SAN channel bandwidths and SCS per operating band in FR1
	SAN Operating Band
	SCS (kHz)
	SAN channel bandwidth (MHz)

	
	
	5
	10
	15
	20

	
	15
	5
	10
	15
	20

	n256
	30
	
	10
	15
	20

	
	60
	
	10
	15
	20

	
	15
	5
	10
	15
	20

	n255
	30
	
	10
	15
	20

	
	60
	
	10
	15
	20



However, the ITU-R requirements captured in [“Vision, requirements and evaluation guidelines for satellite radio interface(s) of IMT-2020”, R19-WP4B-220912-TD-0035!!MSW-E, DRAFT NEW REPORT ITU-R M. for SAT-IMT2020, September 2022] with respect to vision, requirements and evaluation guidelines for satellite radio interface(s) of IMT-2020 have assumed a maximum channel bandwidth of 30 MHz per direction.

The peak throughput is computed at physical layer but by excluding radio resources that are used for physical layer synchronization, reference signals or pilots, guard bands and guard times.

Furthermore, it is clear from the ITU-R report M.2514-0 that the NR NTN should support 30 MHz channel bandwidth - refer for instance to Table 1:
	Parameters
	Values/Types/Configurations

	
	Rural-eMBB-s
	Rural-mMTC-s
	Rural-HRC-s

	Terminal type 
(see § 8.2.1.5)
	Handheld
	Handheld
	MTD
	Handheld

	Satellite orbit configuration
	LEO, 600 km altitude

	Spot beam pattern 
	Hexagonal pattern, at least 19 spot beams
Influence of adjacent beam interference on the results should be accounted for, 
e.g. by collecting statistics only from the inner spot beams

	Service link frequency (1)
	2 GHz 

	Channel bandwidth
	30 MHz
	30 MHz 
	180 kHz – 3 MHz
	30 MHz



Many other requirements/KPIs other than peak throughput were derived assuming up to and including a 30 MHz bandwidth. For example, in clause 7.2.8 Connection density:
	7.2.8     Connection density
Connection density is the total number of devices fulfilling a specific quality of service (QoS) per unit area (per km2). A connection density of at least 500 devices per km2 should be supported. The requirement was derived assuming up to and including a 30 MHz bandwidth.




It is also clearly stated in the ITU-R report M.2514-0 that the RIT/SRIT should support a scalable bandwidth up to 30 MHz:

	7.2.13   Bandwidth
Bandwidth is the maximum aggregated system bandwidth. Scalable bandwidth is the ability of the candidate RIT/SRIT to operate with different bandwidth. The bandwidth capability of the RIT/SRIT is defined for the purpose of IMT-2020 evaluation.
The RIT/SRIT should support a scalable bandwidth up to 30 MHz. The support of maximum bandwidth is verified by inspection of the proposal. 
The scalability requirement is verified by demonstrating that the candidate RITs/SRITs can support different bandwidth values. These values shall include the minimum and maximum supported bandwidth of the candidate RIT/SRIT.



In clause 8.2.6.3, it stated that for the bandwidth, the required value is at least up to and including 30 MHz:

	8.2.6.3 Compliance template – technical performance template

	Minimum technical requirements items
	Category
	Required value 
	Value 
	Requirement met?
	Comments

	
	Usage scenario
	Test environment
	Downlink or uplink
	
	
	
	

	Peak data rate
	eMBB-s
	N/A
	Uplink
	2 Mbit/s
	
	
	

	
	
	
	Downlink
	70 Mbit/s
	
	
	

	Peak spectral efficiency
	eMBB-s
	N/A
	Uplink
	1.5 bit/s/Hz
	
	
	

	
	
	
	Downlink
	3 bit/s/Hz
	
	
	

	User experienced data rate
	eMBB-s
	Rural
	Uplink
	100 kbit/s
	
	
	

	
	
	
	Downlink
	1 Mbit/s
	
	
	

	5th percentile user spectral efficiency
	eMBB-s
	Rural
	Uplink
	0.003 bit/s/Hz
	
	
	

	
	
	
	Downlink
	0.03 bit/s/Hz
	
	
	

	Average spectral efficiency
	eMBB-s
	Rural
	Uplink
	0.1 bit/s/Hz
	
	
	

	
	
	
	Downlink
	0.5 bit/s/Hz
	
	
	

	Area traffic capacity
	eMBB-s
	Rural
	Uplink
	1.5 kbit/s/km²
	
	
	

	
	
	
	Downlink
	8 kbit/s/km²
	
	
	

	User Plane latency
	eMBB-s
	N/A
	N/A
	10 ms
	
	
	

	Control Plane latency
	eMBB-s
	N/A
	N/A
	40 ms 
	
	
	

	Connection density
	mMTC-s
	Rural
	N/A
	500 devices/km²
	
	
	

	Energy efficiency
	eMBB-s
	N/A
	N/A
	High sleep ratio and long sleep duration
	
	
	

	Reliability
	HRC-s
	Rural
	N/A
	1-10−3
	
	
	

	Mobility – UE speed
	eMBB-s
	Rural
	N/A
	250 km/h
	
	
	

	Mobility - Traffic channel link data rate
	eMBB-s
	Rural
	N/A
	0.005 bit/s/Hz
	
	
	

	Mobility interruption time
	eMBB-s
	N/A
	N/A
	50 ms
	
	
	

	Bandwidth
	N/A
	N/A
	N/A
	At least up to and including 30 MHz
	
	
	








Moreover, the targeted peak data rate (including upper layer overheads) assumed a channel bandwidth of 30 MHz.
Therefore 3GPP needs to consider the support of 30 MHz channel.

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objective of the core part is to:
· Define 30 MHz additional channel bandwidth (i.e. 30 MHz) for n256 and n255 defined for 5G NR-NTN;
· Introduce the corresponding SAN and UE RF core requirements, limited to clause 5 (Operating Bands and Channel Arrangement) requirements for these specifications.
The specified requirements will be introduced in a REL-independent way starting with REL-17
Note: Other Tx and Rx requirements for UE and SAN RF specifications will not be defined in this WI. The fact that this is a limited set of requirements, should be reflected explicitly in the technical specification.
[bookmark: _GoBack]

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
The objective of the performance part is to:

-	Define SAN conformance requirements.
-


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

	-
	-
	-
	-
	RAN#102 
	

	
	
	
	
	
	


{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 38.101-5
	Support for a new NTN channel bandwidth
	RAN#102
	Core

	TS 38.108
	Support for a new NTN channel bandwidth
	RAN#102
	Core

	TS 38.307
	Requirements on User Equipments (UEs) supporting a release-independent frequency band 
	RAN#102
	Core

	TS 38.101-5
	Support for a new NTN channel bandwidth
	RAN#102
	Perf

	TS 38.108
	Support for a new NTN channel bandwidth
	RAN#102
	Perf

	TS 38.181
	Support for a new NTN channel bandwidth
	RAN#102
	Perf


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)
Dorin Panaitopol, THALES, dorin.panaitopol@thalesgroup.com

NOTE:	The first listed Rapporteur has the overall responsibility for this WI (incl all secondary tasks).
7	Work item leadership
RAN WG4

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".} 
NOTE:	For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because all RAN WG aspects have to be covered in section 4.

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

	THALES

	Hughes

	Inmarsat

	ESA

	Viasat

	Airbus

	Intelsat

	Eutelsat

	Lockheed Martin

	Ligado
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