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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:
New WI proposal on further enhancement of cellular IoT for 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 …

	
	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
	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

With the growing interest in Internet of things (IoT), future wireless networks need to support diverse scenarios via Machine-Type Communication (MTC). The IoT devices should be of low-cost and energy efficient to enable large scale deployment. In Rel-13, two work items, i.e. eMTC and NB-IoT, were one of the first industry efforts to address the requirements of cellular internet of things. Both aim at resolving the massive connections of Machine Type Communication devices before 5G new RAT deployment. Due to the stringent timeframe of Release 13, especially Rel-13 NB-IoT only provides a simplified solution of low complexity but also low throughput and capacity. 

As the number of devices increase drastically, it is important to ensure that large amounts of IoT devices and IoT traffic can be handled efficiently in the networks.  For example, it is beneficial to increase the efficiency of small data packet transmission to accommodate more users. When all the IoT devices in the network need to receive the same information simultaneously, e.g. in case of rollout of firmware upgrades, it is more efficient to use multicast transmission instead of unicast transmission. 
Also, it is expected that UE positioning and tracking will be an important feature in many IoT applications, therefore corresponding enhancement is needed.
For NB-IoT, a high percentage of the radio resources are occupied by control/overhead channels. The Rel-13 multi-PRB concept can somehow improve the situation. However, Paging and Random Access procedure can be performed on the anchor carrier only. Especially taking into account that, due to the nature of NB-IoT traffic, the data transmission time might be quite limited, Paging and Random Access overhead will be significant: the anchor carrier would then be a bottleneck for multi-PRB operation. It seems then beneficial to allow Paging and Random Access on other non-anchor carrier(s) as well.
Although enhancements to the multi-PRB concept will allow a better load distribution amongst PRBs of the same multi-PRB cell, enhancements for inter-frequency load distribution among different cells (e.g. in different bands) are also needed, e.g. to avoid the limitations of load balancing schemes based on redirection at RRC connection Release specified in Rel-13. 

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective is to specify the following improvements for IoT.
1. Positioning [RAN1, RAN2] [eMTC, NB-IOT] :
Specification for support of positioning, considering the trade-off between accuracy requirements, implementation complexity, terminal power consumption and the support of coverage enhancement scenarios, including:
· Study and specify new reference signal to support positioning for in-band, guard band, and standalone deployment scenarios and for coverage enhancement scenario. [RAN1, RAN4]
· Study and specify enhancements on control plane overhead reduction and UE power consumption reduction. UEs in both RRC-connected/idle mode should be considered [RAN2]
2. Multi-cast enhancement [RAN1, RAN2] [eMTC, NB-IOT]:
Due to the extremely limited bandwidth, the scheme of allocation of MBSFN subframes needs to be enhanced for more efficient bandwidth utilization. To save UE power, the enhancement should optimize UE power consumption in monitoring MBMS control channel and data reception. To meet the requirement of enhanced converge, repetition or other schemes should be introduced for both MBSFN and SC-PTM.

· Study and specify means to enable both MBSFN and SC-PTM reception in both normal and enhanced coverage [RAN1, RAN2]:
· Reuse the Rel-13coverage enhancement technology as much as possible.

· Specify new scheme for MBSFN and SC-PTM, if needed.
· Specify means to optimize UE power consumption for both MBSFN and SC-PTM [RAN2] 

· Enhanced MBMS service data scheduling

· Optimize UE power consumption in monitoring MCCH
· Specify means for reliable support of multicast traffic types, e.g. for software update [RAN1, RAN2]
3. Multi-carrier enhancement [RAN1, RAN2] [NB-IOT only]:
· Specify enhancements for multiple carriers in a single cell [RAN1, RAN2]：
· Multiple configured NB-IoT carriers for NPRACH transmission  

· Paging transmissions on non-anchor carrier(s) for load balancing

· Cross carrier dynamic scheduling for unicast transmissions

· Specify enhancements for multiple cells configured with multiple carriers [RAN1, RAN2]：
· Optimization of load balancing solutions for NB-IoT devices in RRC-IDLE/connected 
4. Efficiency & Mobility enhancement [RAN1,RAN2][ NB-IOT only]:
· Specify enhancement for RACH process to improve the efficiency of small packet transmission [RAN1, RAN2]

· Evaluate the synchronization performance of mobility scenarios, e.g. the accuracy of TA. Based on the evaluation results, specify necessary enhancement [RAN1]
· Specify means to achieve data transmission continuity for the low/medium speed NB-IOT devices [RAN2].

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
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
	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

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

	
	 
	RAN1
	
	 
	 
	

	
	
	
	
	
	
	


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)
12
Work item leadership

Primary responsibility: RAN WG1  
Secondary responsibility: RAN WG2

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 Corporation

	ZTE Microelectronics
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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
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