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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:
LTE MTC and NB-IoT Enhancements

Acronym: enh_MTC-NB-IOT

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

	650033
	Further LTE Physical Layer Enhancements for MTC
	Enhancements of the Rel-13 eMTC feature

	690063
	Narrowband IoT (NB-IoT)
	Enhancements of the Rel-13 NB-IoT 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
Rel-13 introduced features to support the connection of devices with reduced cost and complexity, reduced power consumption and support of enhanced coverage in eMTC and NB-IoT. These features include narrowband operation, time-domain repetition of physical channels to enhance coverage, relaxation in terms of timing and data rate, and simplified transmission mode support, among others. While these mechanisms are essential to support a massive and low-cost deployment of cellular IoT devices, additional features need to be introduced to provide support for new applications and to enhance the existing operation. For Rel-14, we consider enhancements to eMTC and NB-IoT, since they both target IoT market, albeit with different emphases, and share many common design features. It is therefore desirable to keep any future enhancements, if applicable to both, as much common as possible.
Positioning mechanisms are necessary for many IoT applications, such as asset tracking, emergency calls, and some wearable applications. Different techniques (e.g. OTDOA, RSRP based) can be defined in the specification to support positioning. Due to the reduced bandwidth and enhanced coverage of IoT devices, the positioning mechanism defined in LTE may need to be modified, but commonality with legacy LTE operation should be kept when possible.
Both eMTC and NB-IoT aim to support a massive number of devices per cell. In some cases, the network may need to reach a large number of UEs with a common message, such as a software update. The transmission of this information via unicast (e.g. in a per-device basis) may result in inefficient use of the network and possible congestion. Broadcast/multicast based on MBSFN or SC-PTM transmission can be introduced to deliver this information in an effective manner.
Physical layer enhancements to both eMTC and NB-IoT should also be considered. For eMTC, two of the main areas of improvement are the synchronization/discovery signal (which is not changed with respect to release 8, and may result in large acquisition time) and increasing the uplink multiplexing capability for UEs (e.g. enabling multiplexing of multiple UEs in the same PRB). For these two eMTC enhancements, mechanisms and signals defined in Rel-13 NB-IoT should be reused, when possible. Additionally, for eMTC it would be beneficial to enable early determination of absence of MPDCCH for paging, which may not be feasible in Rel-13 due to the absence of signaling about the MPDCCH precoding and transmit power. For NB-IoT, in Rel-13 no CSI feedback mechanism was defined, which may reduce the data rate especially in time-varying scenarios and/or long connection times. Additionally, PAPR reduction technologies in the uplink for multi-tone transmissions can be introduced to enable efficient power amplifier usage and higher data rates than single tone transmission.
Rel-13 NB-IoT does not support connected mode mobility, which limits its applications. Physical layer mechanisms and higher layer procedures (e.g. measurement gaps and reporting, handover) should be defined to enable mobility with call continuity.
The enhancements introduced in Rel-13 eMTC were mainly targeting low-cost UEs associated with machine-type communications. Some of the features, however, may be also useful for higher category UEs. Coverage enhancement is supported for higher category UEs in Rel-13, but some of the mechanisms to enable seamless coverage enhancement change in connected mode (e.g. from no coverage enhancement to CE Mode A) are not optimized. Additionally, the narrowband operation of lower category UEs may be beneficial for higher category UEs for power saving purposes. The UE should be able to move to narrowband operation when it requires low data rate or in cases where the battery level is low.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
Specify the following features for enhancement of eMTC and NB-IOT:
· Specify positioning support for eMTC and NB-IoT [RAN1, RAN2]
· DL based positioning
· OTDOA based

· RSRP / RSRQ based 
· UE Rx-Tx time difference based  
· Specify necessary signalling [RAN2]
· Specify multi-cast downlink transmission for eMTC and NB-IoT [RAN1, RAN2] 

· Introduction of necessary enhancements to MBSFN or SC-PTM transmission to support narrowband operation (e.g. support of MPDCCH / NPDCCH, or control-less SC-PTM) and coverage enhancement
· Specify mobility enhancements for NB-IoT [RAN2, RAN1]
· RRM measurements and procedures in connected mode

· Specify eMTC physical layer enhancements [RAN1, RAN2]
· DL sync signal coverage enhancement

· Multiplexing UEs within 1 PRB UL resource allocation

· Study and potentially specify enhancements to enable power saving by early determination of presence of control channel transmissions
· Specify NB-IoT physical layer enhancements [RAN1]

· Simplified DL Channel State Information feedback 

· Peak-to-average reduction techniques in UL transmission

· Enhancements for BL/CE operation for high category UEs [RAN2]

· Study and potentially specify enhancements to enable seamless CE changes (e.g. between normal coverage and CE mode A) for Category 1 and above UEs in connected mode
· Study and potentially specify power saving enhancements where Category 1 and above UEs can initiate bandlimited (BL) operating mode in idle and connected mode
Specify related core requirements [RAN4].
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 requirements
· UE and Base Station demodulation requirements
· UE and Base Station RRM performance requirements

4.3
RAN time budget proposal
NOTE:
For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise:
For a not yet approved WI/SI the rapporteur has to fill out the last row of the table(s) below up to the target date of the WI/SI (if necessary add further tables): Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. If no time unit is needed, leave the field empty.
For WI/SI already approved in the past, the tables below will no longer be updated in the WI/SI description (i.e. the tables reflect the status of the initial approval). But changes can be proposed in the status report of the WI/SI.
	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	95
	93
	80
	80
	80
	80

	4
	
	2
	
	
	
	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

	4
	
	2
	
	
	
	0.5
	1
	
	
	4
	
	2
	
	
	
	0.5
	1
	
	


	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

	
	
	3
	
	
	0.5
	0.5
	1
	
	


	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


	RAN #76
Q3/2017
RAN #77

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	90
	90
	99
	99
	99
	97
	84
	84
	84
	84

	
	
	
	
	
	
	
	
	0.5
	0.5


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

NOTE:
In case further explanation of the time budget proposal is needed, then please explain this below.

additional comments to the time budget proposal:

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
	
	
	
	
	

	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

	36.455
	
	
	RAN# 75
	Core part

	36.456
	
	
	RAN# 75
	Core part

	36.459
	
	
	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#77
	Performance part

	36.104
	
	
	RAN#77
	Performance part

	36.133
	
	
	RAN#77
	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)
Alberto Rico Alvarino
Company: Qualcomm
Email: albertor@qti.qualcomm.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

	Qualcomm

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


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"
