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Unique identifier *
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)


2.1
Study Item

	Related Work Item(s) (if any)

	Unique ID
	Title
	Nature of relationship

	31086
	Facilitating Machine to Machine Communication in GSM and UMTS (M2M)
	

	410031
	Service Requirements for Machine Type Communications
	SA1 requirements, stable since August 2009

	[…]
	Network Improvements for Machine-Type Communications
	Potential SA work item to be started in September 2009 – see S2-095048 SA2#75


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 *

SA1 has created TS 22.368 to list Service requirements for machine-type communications, which is considered stable as of August 2009 (TS 22.368). In RP-110482(SP-110218), SA informs RAN about the SA#51 agreements on the planning and prioritization of SIMTC work item, and request the RAN working groups to analyze the potential RAN impacts and focus their efforts of MTC investigation on the prioritized Building Blocks:

1) "Reachability Aspects"

MTC Feature control (TS 22.368, 7.1.1 and TR 23.888, 5.7); Device Triggering (TS 22.368, 7.1.2); Addressing (TS 22.368, 7.1.3);  Identifiers - especially removal of MSISDN dependencies in the architecture (TS 22.368, 7.1.4), PS Only support (TS 22.368, 7.2.4)

2) "Signalling Optimizations"

Effectively maintain connectivity for a large number of MTC Devices (TS 22.368, 7.1.1), Small Data Transmissions (TS 22.368, 7.2.5)

3) "CN-based" and power considerations

Charging Requirements (TS 22.368, 7.1.5);  Lower Power Consumption TS 22.368, 7.1.1), MTC Monitoring (TS 22.368, 7.2.8)
Within RAN Rel-10 Study Item ‘Study on RAN improvements for Machine-Type Communications’, the control of signaling congestion and overloading of RAN nodes due to a large number of MTC devices have been identified as the first priority improvement area as concluded in TR 37.868. Therefore, RAN level mechanisms to guarantee network availability and help network to meet performance requirements under such MTC load need to be investigated and specified.
To fully support these service requirements and optimization categories, and in order to improve efficiency in RAN to handle machine-type communications, it seems necessary to study RAN technical enhancements for machine-type communications for UTRA and EUTRA. Within RAN Rel-10 Study Item ‘Study on RAN improvements for Machine-Type Communications’, the control of signaling congestion and overloading of RAN nodes due to a large number of MTC devices have been identified as the first priority improvement area as concluded in TR 37.868. Therefore, RAN level mechanisms to guarantee network availability and help network to meet performance requirements under such MTC load need to be investigated and specified.
In addition, the other prioritized MTC characteristics as small data transmissions and low power consumptions should be investigate in RAN working groups as well. Many of MTC applications and service (e.g. point of sales terminal, vending machines, remote control, metering), have the MTC devices that are expected to be stationary or nomadic. Therefore it would be beneficial for LTE and UMTS to identify the potential RAN enhancements to support large amount of MTC devices with small data transmission, e.g.
· radio resource allocation methods to support a large number of MTC in the same cell
·  low mobility consideration for many devices which never move at all or which do not need to maintain connectivity whilst moving

· Device triggering and time constrained access

· 
Another important issue is how the large number of machine-type communications will influence the RAN performance. 
The supporting companies would also like to study and investigate how to enable efficient use of RAN resources for machine-type communications, the system performance impact introduced by  serving a possibly very large number of machine-type communications devices, identify problems and propose possible solutions, and to reduce the cost and complexity of machine-type communications. 

4
Objective *


Study RAN enhancements for UTRA and EUTRA to improve the support for machine type communication, including:

· For both UMTS and LTE, to identify the specification impact of Extended Access Barring  mechanisms for RAN overload control (corresponding requirement is specified in TS 22.011) to protect the network from signaling congestion and overload for the following two scenarios:
a. Where an application request many MTC devices to do “something” at the same time; and/or

b. Where many roaming MTC devices all move onto the local competing network(s) when their serving network fails, and might overload the local competing network(s)
· For both UMTS and LTE, to identify the specification impact of the specific requirements identified by SA1 and the prioritized building blocks identified by  SA for the SIMTC Work Item, including
c. Effectively maintain connectivity for a large number of MTC Devices
d. Small-size Data Transmissions
e. Analyse  device triggering requirements for impact on RAN specifications
f. Analyse time constrained access requirements for impact on RAN specifications
g. Analyse and specify low mobility or stationary device requirements
h. Analyse and specify the supporting of an MTC device category for relatively low data rates (e.g. 10kbps)
· Study the feasibility and options for supporting an MTC device category and UE capabilities in EUTRAN with reduced complexity and cost, while ensuring backwards compatibility with existing devices as well as identical or improved system coverage and efficiency. Optimisations are considered in particular for:   

i. Low mobility or stationary devices, simplified protocols and transmission modes
j. Relatively low data rates (e.g. 10kbps), with reductions in baseband processing complexity
k. Reduced transmit power, transmission and reception bandwidth and number of antenna ports
· Study the feasibility of above enhancements with particular focus on  maximizing re-use of existing features while minimizing changes in order to keep complexity related to M2M optimizations at a minimum level

· Report areas where enhancements are found worthwhile to RAN

· The study should not impact SA work progress on MTC
· Liaison with SA and CT groups in order to avoid overlapping mechanisms relaring to the support of MTC functionality
· Overlap with other ongoing Rel-11 WIs should be avoided (e.g “Enhancements for diverse data applications” )
RAN WG Responsibilities and Planning
RAN2 will have overall responsibility for the TR and is expected to lead work on 1) with RAN3 having secondary responsibility.
RAN1 is assumed lead the work on 2) with RAN4 having secondary responsibility. Joint assessment criteria for complexity/cost issues will need to agreed during the early stages of the SI.
5
Service Aspects

None

6
MMI-Aspects

None

7
Charging Aspects

None

8
Security Aspects

None

9
Impacts *

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	
	
	
	

	No
	
	
	
	
	

	Don’t know
	X
	X
	X
	X
	X


10
Expected Output and Time scale *

	New specifications *
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	TR 37.868
	TR on RAN Improvements for Machine-type Communications
	RAN2
	RAN1,

RAN3, RAN4
	
	RAN#55
March 2012
	

	
	
	
	
	
	
	

	Affected existing specifications *
[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


11

Work item rapporteur(s) *

Jeff Gao (Gaoyongqiang@huawei.com), Huawei
12

Work item leadership *



RAN WG2 (primary responsible), RAN1 and RAN4 (secondary responsible) 
13

Supporting Individual Members *

	Supporting IM name

	Huawei

	HiSilicon

	Orange

	TD-Tech

	Telefonica
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v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.
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