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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:
Enhanced NB-IoT 
Acronym:  eNBIoT-Core
Unique identifier:

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

	NB_IoT-Core
	Work Item on Narrowband Internet of Things
	


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 RAN#69, a work item on Narrowband Internet of Things (NB-IoT) was approved in RP-151621. In RAN#70, the WID was updated in RP-152284 to reflect the evaluations and convergence agreements. In the Rel-13 work item,  a new radio access system towards low complexity and low throughput was designed to address the requirements of cellular internet of things. During the course of the work, it has become clear that there are some features and enhancements that needed further support, but will not be able to be completed within the Rel-13 timeframe. These aspects are:

· Positioning / Location Services: Identifying the location of the end NB-IoT device is important for both business and consumer use cases. The scenarios shall include both availability and non-availability of GNSS in NB-IOT devices. The applicability of existing positioning functionality (e.g. OTDOA) for narrowband NB-IoT and further improvements in positioning accuracy would be very beneficial. 
· Support of multicast /broadcast services (such as SC-PTM) that would enable software/firmware to be downloaded to many devices simultaneously.
·  Support of TDD: In order to develop the IoT ecosystem, a selected TDD configurations could be supported.
· Other optimisations that were not agreed as part of Rel-13 but were generally identified to be useful.

· Further improvements in physical layer to lower device power consumption, lower complexity and to enable higher spectrum efficiency.
· Further improvement to higher layer protocols operation of NB-IoT
It is proposed that a work item is agreed to enhance NB-IoT to enable these features.
4
Objective
4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to enhance NB-IoT features. The following detailed objectives are proposed:
1) Support functionality such that a NB-IoT device can be located to an accuracy of less then 50  metres within a time of [TBD] seconds (RAN1, RAN2, RAN3, RAN4). 
a. The tradeoff between location accuracy and device complexity needs to be considered. 
b. Such positioning functionality should be applicable for all three coverage classes. 
c. The scenarios shall include both availability and non-availability of GNSS in NB-IOT devices 
d. Locating the UE when it is in extreme coverage and especially “deep-indoor” is important

2) Support multicast/broadcast functionality for both NB-IoT devices at least based on  enhancements to SC-PTM for both normal coverage and extended coverage operation (RAN1, RAN2, RAN3)
3) Other optimisations that were not agreed as part of Rel-13 but were generally identified to be useful:
a. Futher improvements in physical layer to lower device power consumption, lower complexity and to enable higher spectrum efficiency.
b. Further improvement to higher layer protocols operation of NB-IoT, including interworking between NB-IOT and Non NB-IOT carrier. In general, the solution should address the Non-NB-UEs.
4) Support TDD operation (at least selected configurations) and identify a small number of unpaired frequency bands for corresponding support (RAN1, RAN2, RAN3, RAN4)
4.2
Objective of Performance part WI
1) 
Specify demodulation requirements for multicast/broadcast channel reception

2)
Specify demodulation requirements for TDD support
4.3
RAN time budget proposal 
	RAN #71
Q2/2016
RAN #72

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	84bis
	84bis
	93bis
	93bis
	93bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	94
	92
	79
	79
	79
	79

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf

	86
	86
	95
	95
	91
	93
	80
	80
	80
	80

	3
	
	1
	
	
	
	0.5
	0.5
	
	


	RAN #73
Q4/2016
RAN #74

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	86bis
	86bis
	95bis
	95bis
	91bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	92
	94
	81
	81
	81
	81

	3
	
	1.5
	
	
	
	0.5
	0.5
	
	
	3
	
	1.5
	
	
	
	0.5
	0.5
	
	


	RAN #74
Q1/2017
RAN #75

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf

	88
	88
	97
	97
	89
	95
	82
	82
	82
	82

	
	
	1.5
	
	
	
	0.5
	0.5
	0.5
	0.5


	RAN #75
Q2/2017
RAN #76

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF
Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF
Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	88bis
	88bis
	97bis
	97bis
	97bis
	95bis
	82bis
	82bis
	82bis
	82bis
	89
	89
	98
	98
	98
	96
	83
	83
	83
	83

	
	
	
	
	
	
	
	
	0.5
	0.5
	
	
	
	
	
	
	
	
	0.5
	0.5


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

5
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	

	Don’t know
	
	
	
	
	X


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

	
	
	
	
	
	
	


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#75
	Core part

	36.211
	
	
	RAN#75
	Core part

	36.212
	
	
	RAN#75
	Core part

	36.213
	
	
	RAN#75
	Core part

	36.214
	
	
	RAN#75
	Core part

	36.300
	
	
	RAN#75
	Core part

	36.302
	
	
	RAN#75
	Core part

	36.306
	
	
	RAN#75
	Core part

	36.321
	
	
	RAN#75
	Core part

	36.331
	
	
	RAN#75
	Core part

	36.101
	
	
	RAN#75
	Core part

	36.104
	
	
	RAN#75
	Core part

	36.133
	
	
	RAN#75
	Core part

	36.101
	
	
	RAN#76
	Performance part

	36.104
	
	
	RAN#76
	Performance part

	36.133
	
	
	RAN#76
	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)
<FamilyName>, <GivenName>

Company:


Email:
12
Work item leadership

Primary: RAN WG1

Secondary: RAN WG2, RAN WG4
13
Supporting Individual Members
	Supporting IM name

	Vodafone

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


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"
