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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 NB-IoT enhancements
Acronym:

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

	690063
	Narrowband IoT
	Rel-13 WI

	720093
	Enhancements of NB-IoT
	Rel-14 WI


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

With the introduction of Narrowband-IoT in Rel-13 and its enhancement to support positioning, multi-cast, reduced latency and power consumption, and non-anchor carrier operation in Rel-14, NB-IoT is a technology which addresses a very wide range of the use cases and applications for cellular M2M technologies. As a consequence it is being rapidly deployed around the world. The expedited standardization process in Rel-13 developed the air interface to support half-duplex FDD. However, TDD spectrum also exists globally, including regulatory environments and operator markets where there is strong un-met demand for NB-IoT. In some cases this demand has existed since the early phases of the Rel-13 work. Therefore, Rel-15 is the right time to add TDD support into NB-IoT, with the same deployment, cost, coverage, complexity, and capacity targets as HD-FDD.
Rel-14 NB-IoT reduced the power consumption and latency of transmissions to/from NB-IoT UEs, which is important especially when considering cases of better coverage and/or UE traffic profiles which transmit for example moderately large application messages multiple times per day. Such traffic models represent applications now appearing and anticipated in future, such as pet tracking and credit card readers, which can benefit from the low-cost and long battery life of NB-IoT. Further reductions of latency and power consumption, especially in the procedures relating to cell access, are desirable to ensure NB-IoT continues to offer support to the widest range of applications.
Deployments of standalone NB-IoT (i.e. without any related LTE cell) are already important with the re-farming of GSM spectrum, and are expected to increase once early deployments of NR commence. Steps towards enhancing standalone NB-IoT should therefore be started in Rel-15, including enabling multi-carrier operation between standalone and in-band/guard-band NB-IoT carriers.
There are valuable M2M deployment scenarios where the eNB cannot be reached in a single hop even with the coverage enhancement already offered by NB-IoT, e.g. in deep underground situations such as mining and deep-level public transit. To unlock these opportunities, NB-IoT should support multi-hop connections via small cells, allowing operators to extend their coverage even further, whilst connecting the UEs ultimately into their existing NB-IoT assets. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The work item will specify support for the following features, supporting standalone, guard-band, and in-band operation modes, and the same coverage targets as Rel-13.
Support for TDD
Specify TDD support for NB-IoT. The design shall assume no UL compensation gaps are needed by UE [RAN1, RAN2, RAN4]:
· Specification of in-band operation mode is prioritized, with necessary differences for standalone and guard-band.

· Introduce UL:DL configurations, special subframes, and special subframe configurations
· Support for DL physical channels to be transmitted in special subframes

· Support for SIB-NB to be transmitted on non-anchor carrier(s)
· Performance improvements targeting to compensate for non-continuous subframes/resource units:

· Denser NRS (downlink) and narrowband DM-RS (uplink)
· Necessary changes to NPRACH to support suitable timing estimation accuracy with non-continuous transmissions
· NB-IoT cross carrier scheduling and carrier-level frequency hopping

Further latency and power consumption reduction
· Reduced latency of paging procedure [RAN1, RAN2]
· Support for SR in the physical layer
· Contention-based access (in licensed UL spectrum), e.g., RACH-less transmission with existing 3.75kHz/15kHz waveforms [RAN2, RAN1]
· Faster RRC release [RAN2]
· Identify and support scenarios with reduced need for IDLE mode UE measurements [RAN2]
Enhancements to standalone operation mode

· Use of all DL OFDM symbols for all physical channels and signals[RAN1]

· Signalling and requirements to support multi-carrier operation for (a) standalone anchor with in-band/guard-band non-anchor and (b) standalone non-anchor with in-band/guard-band anchor carriers [RAN2, RAN4]
Higher peak data rate
· In a new NB-IoT UE category, support carrier aggregation operation on up to [8] contiguous NB-IoT carriers [RAN1, RAN2, RAN4]
Support for small-cell NB-IoT deployment [RAN2, RAN1]
· Study (if needed) and support up to 8 hops between the originating UE and the destination eNB, all hops over NB-IoT
· Necessary changes to allow the increased time to transfer a message

Support for different QoS
· Define necessary enhancements to the Subscriber Profile ID (SPID) to enable identification of the requirements of use cases including at least coverage enhancement, PSM/eDRX, and QoS [RAN3]
· Enable X2/S1 transfer of NB-IoT QCI [RAN3]
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
Specify necessary performance requirements related to the above mentioned core part objectives:
RAN4 to specify the following performance requirements:

· UE and Base Station demodulation requirements
· UE and Base Station RRM performance requirements
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
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	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

	
	
	
	
	
	
	

	
	
	
	
	
	
	


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#80
	Core part

	36.211
	
	
	RAN#80
	Core part

	36.212
	
	
	RAN#80
	Core part

	36.213
	
	
	RAN#80
	Core part

	36.214
	
	
	RAN#80
	Core part

	36.300
	
	
	RAN#80
	Core part

	36.302
	
	
	RAN#80
	Core part

	36.306
	
	
	RAN#80
	Core part

	36.321
	
	
	RAN#80
	Core part

	36.331
	
	
	RAN#80
	Core part

	36.413
	
	
	RAN#80
	Core part

	36.423
	
	
	RAN#80
	Core part

	36.101
	
	
	RAN#80
	Core part

	36.133
	
	
	RAN#80
	Core part

	36.101
	
	
	RAN#82
	Performance part

	36.104
	
	
	RAN#82
	Performance part

	36.133
	
	
	RAN#82
	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)
Matthew Webb
Company:
Huawei 
Email: matthew.webb@huawei.com
12
Work item leadership

RAN WG1
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

	Huawei

	HiSilicon

	Neul

	


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"
