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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:
Uplink Non-orthogonal Transmission for Massive MTC in LTE
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
	


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 …

	x
	Study Item (go to 2.1)

	
	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

	
	
	


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 growing interest in Internet of things (IoT), future wireless networks need to support diverse scenarios via machine-type-communication (MTC). MTC can be further divided into two main types: massive machine communication with low data rate and MTC with low latency and high reliability. For massive MTC, the network is expected to accommodate a massive number of connections with sparse short message. The MTC devices should be of low-cost and energy efficient to enable large scale deployment.
In previous releases, various solutions have been proposed or specified in RAN to support massive connections of IoT. In Rel-12 of RAN2, the severe collisions in random access channel (RACH) have been observed when numerous MTC devices try to access RAN. Given that RACH is the most vulnerable MAC layer channel during the congestion, RACH overload control is the major area for improvement. Another enhancement is to allow RAN to handle traffic profiles comprising small data transmission. These data can be generated by both M2M and non-M2M devices and applications. Signaling overhead reduction in RAN2 is a major area for specification.
In Rel-11 RAN1, low-cost MTC has a very clear business goal: designing LTE M2M devices whose cost is even lower than GSM M2M devices, so that M2M traffic can be shifted from GSM systems to LTE systems. Besides low-cost, energy efficient and enhanced coverage are other requirements for LTE M2M devices in order to be more competitive compared to GSM devices. In Rel-13, two physical layer solutions are being standardized: eMTC and narrow-band IoT (NB-IoT). eMTC is an enhancement on top of low cost MTC in Rel-12. Physical control channels and broadcast channels are all confined within 6 PRBs. NB-IoT was originally studied in GERAN with the purpose to use the refarmed GSM bands for very low cost and good coverage MTC devices. To be able to work in extreme coverage, narrow band, similar to GSM, i.e., 200 kHz, is used. 

Although the above standardization effort helps to drive down the cost of MTC and facilitate the deployment of massive number of MTC devices, there is a fundamental limitation to the further improvement. It is known that the design goal of LTE is to provide high data rate services for relatively small number of users. To achieve high spectrum efficiency, LTE adopts strict scheduling and control procedure that require tight control and heavy signaling. For example, the uplink transmission of each terminal is scheduled and granted individually, mostly in orthogonal radio resources. In massive connection scenarios, the payload is very small and the number of connections is huge, the overhead of LTE becomes significant. Large overhead will increase the energy consumption of devices and the tight control mechanism tends to increase the design complexity and the cost of terminals. On the other hand, the spectral efficiency requirement is rather relaxed.
The multiple access mechanism in the uplink of IS-95, cdma2000 and UMTS is non-orthogonal. In those systems, the primary service is circuit-switch voice whose packet size is small compared to those in LTE, or even HSPA. The commonality of those systems is spread-spectrum: modulation symbols are spread before being transmitted. Spreading allows multiple users to share a common resource pool, thus eliminating the need for resource indication for each individual user. The idea of spreading can be refined in non-orthogonal access for massive connectivity, with more advanced techniques being added on top of it. 
Recently, several non-orthogonal access schemes have attracted much interest not only from academia, but also from the wireless industry. They are: low density spreading (LDS), sparse code multiple access (SCMA), multi-user shared access (MUSA), pattern-defined multiple access (PDMA) and resource spreading multiple access (RSMA). This family of non-orthogonal transmission is a promising technology that allows multiple users to share time and frequency resources, so that the number of simultaneous MTC devices can be significantly increased.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
This study item is to consider the potential uplink non-orthogonal transmission schemes for massive MTC services.
In particular, the objectives of the study item are the following:
· Identify and study possible uplink non-orthogonal transmission schemes 
· Suitable deployment scenario and evaluation methodology
· Mechanism of non-orthogonal transmission for multiple access
· Schemes for resource spreading
· Codebook designs
· Control signaling aspects
· Advanced receivers
· Investigate the potential gains compared to orthogonal transmission in LTE uplink for massive MTC
· The study should be applicable to both TDD and FDD 
.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
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
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

	2
	
	
	
	
	
	
	
	
	
	2
	
	
	
	
	
	
	
	
	

	RAN #73
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

	2
	
	2
	
	
	1
	
	
	
	

	RAN #74
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
	95bis
	93bis
	80bis
	80bis
	80bis
	80bis
	87
	87
	96
	96
	96
	94
	81
	81
	81
	81

	2
	
	1
	
	
	1
	
	
	
	
	2
	
	2
	
	
	1
	
	
	
	


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
	x
	
	
	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

	
	Study on non-orthogonal transmission for E-UTRA and E-UTRAN
	RAN1
	
	RAN#73
	RAN#75
	

	
	
	
	
	
	
	


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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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)
Last name, First name
Company:
ZTE Corporation
Email: Yuan.yifei@zte.com.cn
12
Work item leadership

Primary responsibility: 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

	ZTE

	CMCC
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