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10.1.1
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:
Further enhancements of NB-IoT
Acronym: feNB-IOT

Unique identifier:
xxxxxx
NOTE:
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:

	This WID includes a Core part
	X

	This WID includes a Performance part
	X


1
3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2
Classification of WI and linked work items
2.0
Primary classification
This work item is a …

	
	Study Item (go to 2.1)

	X
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


NOTE:
Core, Performance and Testing parts of RAN WIs are usually Building Blocks.
If you are in doubt, please contact MCC.
2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	720093
	Enhancements of Narrowband IoT (NB-IoTenh)
	Enhancements over the Rel-14 feature


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2
Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.

2.3.3
Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 

Go to §3.

2.3.4
Test spec

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification

In 3GPP Release 13, the Narrowband Internet of Things (NB-IoT) radio access technology was specified. It is a cellular radio technology designed to provide Internet of Things type of services to massive number of low throughput devices. It is to a great extent based on a non-backwards-compatible variant of E-UTRA, and addresses qualities such as improved indoor coverage, ultra-low device cost and low device power consumption over an optimised network architecture. 

Release 13 NB-IoT supports a set of key features to enable 3GPP systems to penetrate the ultra-low cost Internet of Things (IoT) marketplace. Release 14 eNB-IoT delivers additional features, such as positioning and multi-cast as well as the support for a lower UE power class to enable a more flexible use of the system. The market for machine-type communication (MTC) is, however, continuously growing and new services, applications and requirements emerge. Thus, it is time to provide further enhancements to NB-IoT to ensure network deployments are ready to meet the requirements of the growing and diversifying MTC market. This work item starts from the Release 13 and Release 14 NB-IoT design, and extends it to support further features and enhancements. These will follow the NB-IoT design principles of ultra-low complexity while extending the ability of the system to serve new use cases.
Furthermore, 3GPP have in TR 38.913 agreed a set of scenarios and requirements for the Next Generation Access Technologies, among which a specific set of requirements associated with the massive MTC (mMTC) use case is found. It has also been agreed to include LTE and NB-IoT as part of the 3GPP IMT 2020 submission to ITU. It is therefore time to study the feasibility of NB-IoT to meet the mMTC requirements, and if necessary specify any improvements needed to secure the fulfilment of the same.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The overall objective for Release 15 Further Enhancement of NB-IoT (feNB-IoT) is to, for all modes of operation, achieve lower device power consumption and lower latency while maintaining the coverage, capacity, and ultra-low complexity of the NB-IoT system. This is achieved through the following set of enhancements:
System access improvements
Support for data transmission in Msg3 and Msg4 in the RRC Suspend/Resume procedure [RAN2 lead, RAN1, RAN3]

· Support data transmission in Msg3 and Msg4 to reduce the connection setup procedure. 
Improved access load control [RAN2 lead]
· Improved congestion control taking the specifics of the NB-IoT radio interface into consideration.
Idle mode improvements 
Improved signal level estimation [RAN1 lead, RAN2, RAN4]
· Enhance UE signal level and quality measurement accuracy using e.g. NPSS and/or NSSS. Other improvements to improve UE measurement accuracy are not precluded. 
Optimized idle mode behaviour [RAN2 lead, RAN4]
· Make UE requirements on monitoring for cell (re)selection more flexible and dependent on network configuration. Other optimizations of idle mode behavior are not precluded. 
Connected mode improvements 

Improved feedback [RAN2 lead, RAN1, RAN4]
· Extend support for UE feedback to improve NB-IoT link adaptation and support for longer data transmissions. 
Support for the Next Generation access technologies requirements and scenarios
Study the support for the mMTC set of requirements and, if needed, specify necessary enhancements to fulfill the same. [RAN1 lead, RAN2]
· Support latency of at least 10 seconds. 

· Support coverage of 164 dB Maximum Coupling Loss (MCL).

· Support UE battery life beyond 10 years.

· Support connection density of 1,000,000 devices per square km.
4.2
Objective of Performance part WI
Specify necessary performance requirements related to the above mentioned core requirements for NB-IoT.
RAN4 to specify the following performance requirements:

· UE idle mode signal level and quality measurement accuracy.
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
Attached.
5
Service Aspects
None

6
MMI-Aspects
None
7
Charging Aspects

None
8
Security Aspects
None
9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
	
	
	
	
	


10
Expected Output and Time scale

	New specifications [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	TR 3x.xxx
	Study of Next Generation Access Technologies requirements and scenarios for LTE
	RAN1
	RAN2
	RAN#77
	RAN#78
	

	
	
	
	
	
	
	


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 Comments for each spec.
By default a new specs can only be new for one of both parts.

	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	36.201
	
	
	RAN#78
	Core part

	36.211
	
	
	RAN#78
	Core part

	36.212
	
	
	RAN#78
	Core part

	36.213
	
	
	RAN#78
	Core part

	36.214
	
	
	RAN#78
	Core part

	36.300
	
	
	RAN#78
	Core part

	36.302
	
	
	RAN#78
	Core part

	36.304
	
	
	RAN#78
	Core part

	36.306
	
	
	RAN#78
	Core part

	36.321
	
	
	RAN#78
	Core part

	36.331
	
	
	RAN#78
	Core part

	36.133
	
	
	RAN#78
	Core part

	36.133
	
	
	RAN#79
	Performance part


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 Comments 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.
11
Work item rapporteur(s)
Yutao Sui
Company: Ericsson

Email: Yutao.Sui@ericsson.com
12
Work item leadership

Primary: RAN WG1

Secondary: RAN WG2, RAN WG4

NOTE:
If this is a RAN WID including Core and Perf. part, then this WG specifies the WG leading the Core part.
RAN WG4 is by default leading the Perf. part.
13
Supporting Individual Members
	Supporting IM name

	Ericsson

	

	


form change history:
2013-12-06 v1.14.1 modified §11 to read: <FamilyName>, <GivenName>, (If the person is new to 3GPP work, give full contact coordinates, in particular, email address.)
2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval

v1.3.0: offered to CN#23, RAN#23 and T#23 for comments

DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members

DRAFT2 v1.3.0: 2004-01-29: Complete redraft:

v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
