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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: 
Work Item on NB-IoT operation in unlicensed spectrum 
Acronym: uNB-IoT 
Unique identifier: 
XXXXX 
	This WID includes a Core part
	X

	This WID includes a Performance part
	X


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


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"} 


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	690063
	Narrowband IoT (NB-IoT)
	Specification for narrowband IoT operation

	720093
	Enhancements of NB-IoT
	Enhancements of narrowband IoT operation


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

The Internet of Things (IoT) ecosystem and its associated connectivity solutions are expected to be a driving force in the evolution towards 5G. In Rel-13, the Narrowband Internet of Things (NB-IoT) technology was standardized across 3GPP. The aim was to specify a radio access for the cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, which addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra-low device cost, low device power consumption and optimized network architecture. Within Rel-14, support of additional familiar features from LTE are extended to NB-IoT to further increase the market impact, such as narrowband support for positioning and multi-cast. There are also enhancements which will allow more efficient use of the NB-IoT resources. 

The fast uptake of NB-IoT as well as other Low Power Wide Area Radio Access Networks (LPWAN) in different regions of the world shows both that demand for IoT is increasing and that LPWANs are extremely successful platforms to meet that demand. For NB-IoT, existing and new spectrum licensed for exclusive use by IMT technologies will remain fundamentally critical for providing 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 these cannot be achieved by unlicensed spectrum which can never match the qualities of the licensed regime. However, use of unlicensed spectrum is increasingly considered by cellular operators as a complementary tool to augment their service offering and solutions. Efficient use of unlicensed spectrum as a complement to licensed spectrum has the potential to bring great value to service providers, and, ultimately, to the wireless industry as a whole. 

An operator can supplement their spectrum holdings in different geographical markets with unlicensed spectrum to offer universal coverage of NB-IoT services as well as broadening the service offering. For low power NB-IoT devices, excessive number of repetitions have been observed for extended coverage. Utilizing the unlicensed spectrum for low priority traffic can reduce the load on licensed carriers. Moreover, for certain use-cases existing licensed band NB-IoT  infrastructure and coverage may not be readily available. Further extension of the addressable deployment and use scenarios of NB-IoT justifies and can be achieved by adapting NB-IoT operation to unlicensed spectrum. These enhancements should be designed so as to maintain the ultra-low cost and complexity of the NB-IoT UE where appropriate, while reflecting a more moderate coverage target that takes into account the unpredictable interference levels of the unlicensed spectrum. By extending NB-IoT for operation in unlicensed spectrum, the addressable market and eco system are expanded. This helps to further increase the economy of scale, which will contribute to module cost reduction in the years to come.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective for this work item is to specify standalone operation of NB-IoT in unlicensed spectrum. The specification work should be based on extending the NB-IoT design to operate according to relevant regulatory requirements in unlicensed spectrum. The core technology should be band-agnostic when possible. To allow for an efficient design, the enhancements should reuse the features of NB-IoT as much as possible. Duplication of work done in other LTE work items should be avoided.
The work item should: 

· Identify the relevant existing unlicensed bands in the range below 1 GHz and to them associated regulatory requirements, including at least the US band 902-928 MHz and EU band 863-870 MHz. [RAN1 lead]
· Select a set of prioritized (sub-)bands for specification. [RAN1 lead]
For the prioritized band(s) define extension of the NB-IoT feature, to support operations in the unlicensed spectrum, including at least the following items: 

· Physical layer [RAN1 lead, RAN4]
· Physical layer channels and signals

· Physical layer procedures, supporting e.g. frequency hopping, listen-before-talk or duty cycles when required by regulation.
· Physical layer measurements
· UE physical layer capabilities, including e.g. transmission power limitations when required. 
· Higher layers [RAN2 lead, RAN1]
· Relevant L2 protocol and procedure enhancements (e.g. RRC and MAC) to support NB-IoT operation in unlicensed spectrum. 

· Base station and UE core requirements [RAN4 lead, RAN1, RAN2]
· UE radio transmission and reception 

· Base Station radio transmission and reception 

· UE and Base Station Requirements for support of Radio Resource Management 

4.2
Objective of Performance part WI
Specify the necessary UE and base station performance requirements to support standalone NB-IoT operation in unlicensed spectrum.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
Attached.
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) 
	Rapporteur(s)
(see note 2)
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

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

	36.211
	Core Part
	RAN#78
	

	36.212
	Core Part
	RAN#78
	

	36.213
	Core Part
	RAN#78
	

	36.214
	Core Part
	RAN#78
	

	36.300
	Core Part
	RAN#78
	

	36.306
	Core Part
	RAN#78
	

	36.321
	Core Part
	RAN#78
	

	36.331
	Core Part
	RAN#78
	

	36.101
	Core Part
	RAN#78
	

	36.133
	Core Part
	RAN#78
	

	36.104
	Core Part
	RAN#78
	

	36.141
	Core Part
	RAN#78
	

	36.101
	Performance Part
	RAN#79
	

	36.133
	Performance Part
	RAN#79
	

	36.104
	Performance Part
	RAN#79
	

	36.141
	Performance Part
	RAN#79
	

	
	
	
	

	
	
	
	


6
Work item Rapporteur(s)
Liberg, Olof

Company: Ericsson

Email: olof.liberg@ericsson.com

Xiaofeng Wang

Company: Qualcomm

Email: wangxiao@qti.qualcomm.com
7
Work item leadership

RAN1

8
Aspects that involve other WGs
9
Supporting Individual Members
	Supporting IM name

	Ericsson

	Qualcomm

	

	

	

	


