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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
Study on NR-based Access to Unlicensed Spectrum 
Acronym: FS_NR_unlic 
Unique identifier: 750045
 
NOTE:
For new WIs/Sis leave the Unique identifier empty but you may make a proposal for an Acronym.

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
	

	This WID includes a Performance part
	



or:
	This WID includes a Testing part
	

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

	
	Core Network
	

	
	Services
	


T 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 … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	{mandatory text: “parent WID” or “child WID”} 


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 Unique ID and title and Nature of relationship is “parent WID”.
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent Wis in other TSGs should be indicated.
Dependency on non-3GPP (draft) specification: 
3
Justification

The Study Item on Licensed Assisted Access (RP-141646) introduced for the first time the notion of cellular-based access to unlicensed spectrum as a complementary tool for operators to augment their service offering. 

For IMT systems, existing and new spectrum licensed for exclusive use by IMT technologies will remain fundamentally critical for providing seamless coverage, achieving the highest spectral efficiency, and ensuring the highest reliability of cellular networks through careful planning and deployment of high-quality network equipment and devices. All of these cannot be achieved by unlicensed spectrum which can never match the qualities of the licensed regime.

A lot of progress has occurred since then with the introduction of the LAA and eLAA features. 

As the cellular industry enters its next phase of evolution with the study of a wider bandwidth waveform under the NR project, it is also time to incorporate those lessons into the evolution of the LAA feature. We call this “NR-based access to unlicensed spectrum”. 

NR-based unlicensed access, with underlying unlicensed band CCs with wider bandwidth (e.g., 80 or 100MHz), will also reduce the implementation complexity for both eNB and UE, compared to carriers of smaller bandwidth, when moving to address larger amount of spectrum, something that we consider inevitable for those scenarios where multi-Gbps data rates need to be achieved.

In line with NR development and in order to maximize the applicability of NR-based unlicensed access, we consider beneficial studying solutions applicable to sub6 and above6 unlicensed bands (e.g., 5GHz, 37GHz, 60GHz). In the same vein, the study should look into scenarios and solutions where NR-LAA is anchored to a legacy LTE carrier by dual-connectivity (DC) similar to the NSA mode of regular NR operation, as well as CA based aggregation with a 5G NR anchor. Furthermore, it is beneficial to consider standalone operation of NR in unlicensed spectrum at an early stage and the study should address this.

As already considered in RP-141646 in some regions in the world, unlicensed technologies need to abide to certain regulations, e.g. Listen-Before-Talk (LBT). Fair coexistence between cellular operations and other technologies such as Wi-Fi, in its different versions, as well as between cellular operators themselves, is necessary. Even in countries without LBT, regulatory requirements exist to attempt to minimize interference with other users of the unlicensed spectrum. However, it is not enough to minimize interference simply for regulatory aspects. It is thus essential to ensure that a NR-based unlicensed access wideband system operates as a “good neighbour” towards all forms of legacy systems.
Therefore, the present document proposes a study to determine a single global solution for NR-based access to unlicensed spectrum, to be compatible with the NR concepts.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

The NR-based unlicensed access design should allow fair coexistence across RATs and within NR-based systems operating in unlicensed spectrum. 
This study item will include the following objectives

· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI

· Consider unlicensed bands both below and above 6GHz, up to 52.6GHz
· Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands 
· Consider similar forward compatibility principles made in the NR WI 

· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure
· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 
· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; 
The above study will address the following architectural scenarios (RAN2): 

· An NR-based LAA cell(s) connects with an LTE or NR anchor cell operating in licensed spectrum

· The study assumes the techniques for linking between Pcell (LTE or NR licensed CC) and Scell (NR unlicensed CCs) according to the NR WI

· An NR-based cell operating standalone in unlicensed spectrum, connected to a 5G-CN network with priority on frequency bands above 6GHz, e.g., for private network deployments; 

· Study how to ensure from a RAN level that connection and security management can be integrated with the E-UTRAN, NG RAN and 5G CN architecture, including service continuity requirements for users moving between cells of licensed and unlicensed frequency bands, liaising with SA2 as required
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Define Performance requirements for possibly new bands.
4.3
RAN time budget request (not applicable to RAN5 Wis/Sis)
NOTE:
For all 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 leave the field empty otherwise enter a number 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 of them 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}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	38.889
	Internal TR


	Study on NR-based access to unlicensed spectrum
	RAN#80 (June 18)
	RAN#80 (June 18)
	Study Item


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 WID 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

	
	
	
	


NOTE:
If this is a RAN WID 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.
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Work item Rapporteur(s)
Jing Sun 
Company:
Qualcomm

Email:
jingsun@qti.qualcomm.com
Reem Karaki 
Company:
Ericsson
Email:
reem.karaki@ericsson.com
Sigen Ye 
Company:
Nokia
Email:
sigen.ye@nokia.com
Jeongho Jeon 
Company:
Intel
Email:
jeongho.jeon@intel.com
Jinyoung Oh 

Company:
Samsung
Email:
jy81.oh@samsung.com
7
Work item leadership

RAN WG1

Secondary RAN WG2, RAN WG4
8
Aspects that involve other WGs
NOTE:
For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	Qualcomm Incorporated

	Ericsson

	Nokia

	Alcatel-Lucent Shanghai Bell

	Xinwei

	vivo

	CableLabs

	T-Mobile US

	Verizon Wireless

	Sony

	TCL Communication

	InterDigital

	Sierra Wireless

	Alibaba

	Intel

	Samsung

	Acorn Technologies

	ITL

	WILUS Inc.

	IITH

	IITM

	Reliance Jio

	Tejas Networks

	CEWiT

	Xilinx

	Vodafone

	Broadcom

	BlackBerry

	III

	LGE

	Deutsche Telekom

	ZTE

	ZTE Microelectronics


