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1. 
Introduction
In RAN3 66bis meeting, it was concluded to use SA1 requirements to identify use cases with possible RAN3 impacts and focus on its, or some, as the way forward. 
This paper provides an analysis of typical MTC applications. Then some relation between the MTC typical application and SA1 feature are established, finally some possible RAN enhancement are proposed to better serve further MTC applications.
2. Matrix table 
Herein we list a matrix table from our point of view for connections between MTC application, SA1 feature and possible RAN impact.
	Service Area Note 1

	MTC applications example
	Characteristics

(Informative)
	SA1 feature Note 2 
(Informative)
	Possible RAN impact

(informative)

	Security
	Surveillance systems

Backup for landline

Control of physical access (e.g. to buildings)

Car/driver security
	o not/low/high mobility based on the subscriber profile of the device

o sensitive to call setup delay 

o small amount of data per session
	low mobility

PS only

MO only (tbc)
MTC Monitoring

Offline Indication (tbc)
Jamming Indication (tbc)
PAM

Secure Connection 

Group Based (tbc)
	paging resource could be efficient used by define a smaller paging cell set for low mobility device
MTC category/feature identification could be notified to RAN nodes so that QoS be differentiated

	Tracking & Tracing
	Fleet Management

Order Management

Pay as you drive

Asset Tracking

Navigation

Traffic information

Road tolling

Road traffic optimisation/steering
	High mobility (car)

Possibly restricted service area (asset tracking)

 A likely large number of devices with dense deployment (14'000 containers on the largest ships) 

Less sensitive to call setup delay
	Low Mobility

Time Controlled

PS Only

Online Small Data Transmissions

MO Only (tbc)
MTC Monitoring

Offline Indication

Jamming Indication (tbc)
PAM

Extra Low Power Consumption (tbc)
Location Specific Trigger (btc)
Group Based (tbc)
	DRX enhancement could be considered for device has requirement of Extra Low Power Consumption
MTC category/feature identification could be notified to RAN nodes so that QoS be differentiated

	Payment
	Point of sales

Vending machines

Gaming machines
	No/low/high mobility based on the profile of the device

A large number of devices with dense deployment (such as marketplace)

Sensitive to call setup delay 

Small amount of data per session
	Low Mobility

Time Controlled(tbc)
Time Tolerant(tbc)
PS Only

Online Small Data Transmissions(tbc)
Offline Small Data Transmissions(tbc)
MO Only(tbc)
Infrequent Mobile Terminated(tbc)
MTC Monitoring(tbc)
Jamming Indication(tbc)
PAM(tbc)
Secure Connection(tbc)
Group Based(tbc)
	MTC category/feature identification could be notified to RAN nodes so that QoS be differentiated

	Health
	Monitoring vital signs

Supporting the aged or handicapped

Web Access Telemedicine points

Remote diagnostics
	Low/high mobility just like H2H UEs

Frequently send the information to service

High priority for RAN traffice class 

Sensitive to call setup delay 

Small amount of data per session
	Time Controlled(tbc)
PS Only

MO Only(tbc)
Infrequent Mobile Terminated(tbc)
MTC Monitoring(tbc)
Offline Indication(tbc)
Jamming Indication(tbc)
PAM(tbc)
Extra Low Power Consumption(tbc)
Secure Connection(tbc)
Group Based(tbc)
	MTC category/feature identification could be notified to RAN nodes so that QoS be differentiated

	Remote Maintenance/Control
	Sensors

Lighting

Pumps

Valves

Elevator control

Vending machine control

Vehicle diagnostics
	Low mobility

A potentially large number of devices with potentially dense deployment 

Possible synchronization of many call setups (e.g. sensors)

On demand paging for devices to ensure connectivity 

Sensitive to call setup delay
	Low Mobility

Time Controlled

Time Tolerant

PS Only

Online Small Data Transmissions

Offline Small Data Transmissions

MO Only(tbc)
Infrequent Mobile Terminated(tbc)
MTC Monitoring

Offline Indication(tbc)
Jamming Indication(tbc)
PAM

Secure Connection(tbc)
Location Specific Trigger(tbc)
Group Based
	paging resource could be efficient used by define a smaller paging cell set for low mobility device;

New access control scheme may need to ensure the H2H user experience when M2M concurrent data transmission happens.
MTC category/feature identification could be notified to RAN nodes so that QoS be differentiated

	Metering
	Power

Gas

Water

Heating

Grid control

Industrial metering
	No mobility

Small amount of data per session

A large number of devices with potentially dense deployment

Possibly frequent interactive transmission between meters and server, to provide real-time status to the consumer

On demand paging for meters may needed for monitoring and management

Less sensitive to call setup delay
	Low Mobility

Time Controlled

Time Tolerant

PS Only

Online Small Data Transmissions

Offline Small Data Transmissions

MO Only(tbc)
Infrequent Mobile Terminated(tbc)
MTC Monitoring

Offline Indication(tbc)
Jamming Indication(tbc)
PAM

Secure Connection(tbc)
Location Specific Trigger(tbc)
Group Based
	paging resource could be efficient used by define a smaller paging cell set for low mobility device;

New access control scheme may need to ensure the H2H user experience when M2M concurrent data transmission happens.
MTC category/feature identification could be notified to RAN nodes so that QoS be differentiated

	Consumer Devices
	Digital photo frame

Digital camera

eBook
	No/low/high mobility based on the profile of the device

A large number of devices with dense deployment (such as some travel industry sites)

Less sensitive to call setup delay
	Low Mobility

PS Only

MO Only(tbc)
MTC Monitoring(tbc)
PAM(tbc)
Group Based(tbc)
	Traffic capacity may be impacted by such kind of application, some optimization could be considered.
MTC category/feature identification could be notified to RAN nodes so that QoS be differentiated

	Note 1: From TS22.368 Annex B 

Note 2: From TS22.368 Annex A 


3. 
RAN impact analysis
From the table above, it can be seen that, to better serve the MTC applications in the further network, the RAN can be enhanced from the following several aspects:

· MTC category/feature identification

As stated in [1], UTRA and EUTRA are mainly designed for the human-to-human mode, which means there are high requirements for mobility and human inter-active experience such as call setup delay, QoS, etc. However, MTC applications may have different QoS requirement with much difference, some have higher requirement than H2H, and some have lower requirement than H2H. Both HSPA and EUTRAN is radio resource limited system based on scheduling, and if RAN node could have the knowledge of the MTC category/feature, resource scheduling would be more flexible and radio resource could be more efficient scheduled.
From RAN3 aspect, MTC category/feature identification should be acquired from Iu/S1 interface.

· Access/Load Control
In the further network, the system may be resource limited in case the UE density increases twenty-fold with the deployment of MTC equipment, especially if some calls need to be setup concurrently. Therefore, new access/load control scheme should be considered to ensure the high priority to H2H type communication and the high priority MTC applications (such as ehealth, and security, etc). In current system, overload procedure could be used for MME/SGSN to control the eNB/RNC whether to reject the access request from UE. 
From RAN3 aspect, load control procedure could be enhanced to enable the access/load control for differentiate MTC applications with different QoS requirement. 
· Paging Optimization

Same as other radio resource, paging resource is limited and it is expected the paging resource could be efficient used. In current system, the location of the idle UE is known at the level of RA/LA/TA by CN node. That is, paging messages will be transmitted in the PCCH channel of all the cells in the UE’s RA/LA/TA. For low mobility MTC application, e.g. metering, remote maintenance/control, MTC devices do not move, move infrequently, or move only within a certain region, it shall be possible for the CN node to page  in a reduced area (i.e. paging cell set), such as a list of cells, rather than in the whole RA/LA/TA.
From RAN3 aspect, it could be possible to page low mobility MTC devices in a reduced area, such as a list of cells, rather than in the whole RA/LA/TA.
· DRX Enhancement

Battery charging may be inconvenient or impossible for some MTC devices. Power saving optimizations should be considered for some specific requirements of MTC, such as low mobility or large delay tolerance. 

From RAN3 aspect, it is not sure whether some RAN3 enhancement may exist. It is proposed we do not exclude this possibility,
· Others (such as UE cost reduction, etc)

New MTC equipments that only implement a minimum set of capabilities to reduce the H2H UE cost, should be considered.  It is a very key factor on MTC deployment. It is proposed we do not exclude this possibility and the impact on existing specifications.
4. Conclusion
In this paper, the mapping between the use cases, SA1 feature, and RAN impact has been discussed. 
Ways forward in RAN3 can be based on improvement of the Matrix table (section2) and to enhance the RAN to serve the M2M application from the aspects listed in section 3.

However during last RAN#47 Meeting, RAN asked RAN WGs to consider deeper the SA2 interest and guidance. If we consider also the progress in RAN2, we think RAN3 may focus only on key issues identified by RAN2 and SA2 that’s required some enhancements to complete their solution from RAN3 point of view. 

To keep the consistency in the MTC optimisation scenarios for rel-10 SI, we propose to RAN3 to only study the key issues identified by RAN2 and SA2 and provide the corresponding RAN3 enhancements.
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