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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: NR support for dedicated spectrum less than 5MHz for FR1


Acronym:
NR_FR1_lessthan_5MHz_BW
Unique identifier:
941012
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: 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 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
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

	
	
	
	


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

Dependency on non-3GPP (draft) specification: 
3
Justification

3GPP Rel-8 TS 36.101 specified various channel bandwidths for 4G LTE systems including 1.4, 3, 5, 10, 15 and 20 MHz channel sizes. Global regulators and mobile network operators allocated and deployed networks occupying these various channel bandwidths that are still operational today. Allocation of additional spectrum is prohibited in nearly all cases due to existing use of the adjacent spectrum. Most of these networks do not utilize NB-IoT but are fully mobile networks that utilize CAT-4 and higher devices. Certain licensees operate regionally and nationally in the USA, internationally across Europe and in parts of SE Asia and Africa. These networks support the family of 3GPP technologies including GSM and LTE for mission critical applications. These operational networks are now looking to invest in the future of 3GPP by deploying 5G services. This includes the use of NR to support multiple low latency use cases (see 3GPP TR 38.825) resulting from various vertical industry domains, e.g., electrical power distribution grid & rail communication. These uses cases often require less than the latency offered by LTE technology and thus need NR to fully support them.

Band 26 and Band 8 in the USA (Band 106 is now allocated in RAN4 for Band 8 in the USA) using 3 MHz wide channels have set a precedent of existing networks requiring a growth path to NR to meet the needs of utilities, the critical infrastructure industry (CII), and enterprise customers – what 3GPP refers to as Smart Energy and Infrastructure (SEI). The FCC stated in its 2019 Notice of Proposed Rulemaking (NPRM), “High-speed broadband is essential for robust business growth and providing an opportunity for broadband in the 900 MHz band could enable a wide variety of businesses to unlock the full potential of broadband and its applications. Electric utilities, have many ways to enhance their operations, such as installing smart grid systems and using dedicated broadband spectrum to improve coverage, latency, and throughput."

The CII in the U.S. is currently planning to deploy private LTE systems in this spectrum allocation to leverage the transformative power of broadband in support of infrastructure modernization for energy, transportation, logistics and other industries. These private systems will be a trusted and essential element for mission-critical communications. They will support autonomous smart grids capable of tackling today’s and tomorrow’s challenges. While LTE supports many current mission critical strategies, the ultra-low latency capabilities of 5G will be necessary in the future to the CII.
Rail Communication in Europe is used for operational purposes to ensure the safety of millions of rail passengers. The Future Railway Mobile Communication System (FRMCS) forms the basis for digitizing rail operations with the aim of increasing train path utilization and improving punctuality. For the use of the harmonized 900 MHz spectrum block (2x5.6 MHz FDD), for a period of approximately 10 years from 2025 onwards, constraints stem from the need to operate in parallel FRMCS and the currently deployed and operational GSM-R system. Depending on the traffic volume and location, GSM-R requires a significant portion of the 4 MHz according to the GSM-R band definition (according to 3GPP TS 45.005), although this is expected to reduce as traffic migrates from GSM-R to FRMCS. Consequently, possibilities in 5G NR to operate in bandwidths <5 MHz (e.g., from around 3 MHz upwards) would enable parallel operation of FRMCS and GSM-R and massive infrastructure reuse.
Around 1 million rail vehicles are registered in Europe. The vehicles, mostly closed train compositions with two driving heads, which are already equipped with GSM-R today, usually have 2 GSM-R UEs up to 6 UEs when European Train Control System is used. This group of vehicles makes up around 10%. It is expected that a second group of rail vehicles (approx. 40%) will be equipped with FRMCS capabilities during the course of the next decade. Upgrading the remaining vehicles with FRMCS is done in a broader schedule. The responsible authorities and organizations in Europe have set the start of the migration from GSM-R to FRMCS for 2025.
The provision of simultaneous use of the 2x5.6MHz FDD in the 900MHz frequency band and the associated provision of bandwidths less than 5MHz for 5G NR thus has a key function in order to be able to start the migration from GSM-R to FRMCS in Europe.
In summary, FRMCS plays a key role in the automation of rail operations. It is anticipated that this will lead to a significant improvement in route utilization and thus also contribute to the reduction of greenhouse gases.
For Public Protection and Disaster Relief (PPDR), 2 x 3MHz FDD in band 28 has been identified in Europe. 

The lower 700 MHz spectrum in the USA was auctioned in 6 MHz blocks, based on the previous use for NTSC television channels. There is interest in deploying 3 MHz B12 LTE along with 3 MHz of NR in n85 in a 6 MHz block.
NR specifications starting in Rel-15 defined a minimum bandwidth of 5 MHz channels. Although NR can support multiple channel bandwidths due to the flexible numerology implementation, channel bandwidths smaller than this are currently not supported in NR. The minimum PRB size in multiples of 4 and the size of the PBCH are the determining factors in not being able to scale to smaller than 5 MHz channel bandwidths. 

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The following objectives shall be included for dedicated FDD spectrum in FR1:
· Identify and specify necessary changes to NR physical layer with minimum specification impact to operate in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN1]:
· Restrict to subcarrier spacing of 15kHz and the use of normal cyclic prefix.
· For SSB:
· Reuse PSS/SSS specification without puncturing.
· PBCH based on current design 

· Identify and specify necessary minimum changes to PDCCH, CSI-RS/TRS, PUCCH, and PRACH for functional support based on existing design, without optimization.
· Specify necessary RAN4 requirements to support deploying NR in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN4], including in bands n100, n106, n26, n28 and n85:
· Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.

· Minimize impact on RF requirements:

· Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R with same operator).

· Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n106, n26, n28 and n85.

· Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.
· Specify requirements for UE speeds up to 500km/h for Band n100.
· Standardize corresponding signalling and UE capabilities [RAN2, RAN3].

This WI considers single-carrier operation, excluding RedCap.

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

Specify necessary UE/BS performance requirements for NR operation in dedicated FDD FR1 spectrum allocations from approximately 3MHz up to below 5MHz, corresponding to the core requirements:

· Specify necessary RRM performance requirements (RAN4)
· Specify necessary UE demodulation performance and CSI reporting requirements (RAN4)
· Specify necessary BS demodulation performance requirements (RAN4)
· Specify necessary BS conformance tests (RAN4)
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

	
	
	
	
	
	{e.g. rapporteur: <FamilyName>, <GivenName>, <Company>, <email address>}

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


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

	38.101-1
	Add FR1 RF Requirements to User Equipment (UE) radio transmission and reception; Part 1
	#102
	Core part

	38.104
	Add BS RF requirements
	#102
	Core part

	38.113
	Add BS EMC requirements
	#102
	Core part

	38.124
	Add UE EMC requirements
	#102
	Core part

	38.133
	Add RRM core requirements
	#102
	Core part

	38.211
	Add Physical channels and modulation
	#101
	Core part

	38.212
	Add Multiplexing and channel coding
	#101
	Core part

	38.213
	Add Physical layer procedures for control
	#101
	Core part

	38.214
	Add Physical layer procedures for data
	#102
	Core part

	38.300
	Add PBCH puncturing for 3 MHz channel bandwidth
	#102
	Core part

	38.306
	Add impacts on 38.306 User Equipment (UE) radio access capabilities
	#102
	Core part

	38.307
	Add release independence information
	#102
	Core part

	38.331
	Add impacts on 38.331 Radio Resource Control (RRC) Protocol specification
	#102
	Core part

	38.423
	Add support for 3 MHz NR transmission bandwidth over Xn interface
	#102
	Core part

	38.473
	Add support for 3 MHz NR transmission bandwidth over F1 interface
	#102
	Core part

	38.101-4
	Add UE demodulation performance requirements
	#104
	Perf part

	38.104
	Add BS demodulation performance requirements
	#104
	Perf part

	38.133
	Add RRM performance requirements
	#104
	Perf part

	38.141-1
	Add BS conformance tests including RF and demodulation part
	#104
	Perf part

	38.141-2
	Add BS conformance tests including RF and demodulation part
	#104
	Perf part

	37.141
	Add BS conformance tests 
	#104
	Perf 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)

NG, Man Hung, Nokia, man_hung.ng@nokia.com
NOTE:
The first listed Rapporteur has the overall responsibility for this WI (incl all secondary tasks).
7
Work item leadership

RAN4
Secondary: RAN1, RAN2, RAN3
8
Aspects that involve other WGs

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

	Supporting IM name

	Anterix

	Apple

	Deutsche Telekom

	EDF

	Ericsson

	EUTC

	Futurewei

	Intel

	MediaTek inc

	Nokia

	Nokia Shanghai Bell

	Novamint

	Omnispace

	Orange

	Panasonic

	Qualcomm Incorporated

	Samsung

	Sanechips

	Southern Linc

	Telit

	UIC

	vivo

	Xiaomi

	ZTE Corporation


2

