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1.0 Title
Use Case on optimized M2M interworking with mobile networks (Optimizing connectivity management parameters)
1.1 Description
1.1.1 Background on the use case and current state in 3GPP
M2M Services, due to their nature (generally not involving human conversations), will most likely create much lower Average Revenue Per User (ARPU) to an Underlying mobile Network than ordinary Human-to-Human traffic. 
Since M2M services, and in particular the oneM2M standard, relies on Underlying Networks (often mobile networks) the success of M2M will inevitably depend on the fact that M2M traffic in the underlying network will compete with human-to-human traffic; both,  technically (use of resources) and economically (ARPU).

To enable economically feasible M2M business  e.g. 3GPP seeks to reduce the costs – impact of traffic to the network and the consumption of radio resources – that M2M devices will create for their networks. 
E.g. already as early as in 2008 3GPP has created a first set of requirements on Machine Type Communications (MTC) in 
TS 22.386. These were finally approved in 3GPP Rel-10 (2010).
However, due to the (at the current point in time) low priority of M2M business for 3GPP Networks only limited work has been done in 3GPP architecture, radio- and protocol  groups until now.
E.g. only 2 out of 4 building blocks: MTCe-SDDTE (Small Data and Device Triggering Enhancements) and MTCe-UEPCOP (UE Power Consumption Optimizations) have been prioritized by SA2 to be handled in current 3GPP Rel-12. 
SA2 (architecture) normative work can be found in TS 23.682, the architecture study in TR 23.887
We believe - and hope - that when in a few years 3GPP Rel-12/13 networks will be in operation then M2M traffic will have a significant share in 3GPP networks. Therefore it is crucial that oneM2M expresses its needs and potential impact to 3GPP now.
OneM2M, representing a high level of expertise in M2M business, needs to actively offer support to 3GPP and other Underlying Network technologies.
The following steps are proposed:

1. Agree on the use cases: oneM2M-REQ-2013-0229 
(and oneM2M-REQ-2013-0175)
2. Agree on the requirements: oneM2M-REQ-2013-0138
3. Liaise to 3GPP, indicating that oneM2M has identified these requirements that may impact 3GPP work on

· WID for Small Data and Device Triggering Enhancements
(MTCe-SDDTE)  [Rel-12]
· Rel-13 enhancements may be needed on:
WID for Support for interworking with M2M service enablement (MTCe-SIMSE) [Rel-13]
4. Start architecture work in oneM2M, 
however, depending on 3GPP’s answer,  it needs to be determined whether already oneM2M Rel-1 needs to support related functionality
1.1.2 Overview of the use case
Many mobile data applications are characterized by transmission of small data packets. Frequent small data transmission may cause the network load by the mobile terminal changing frequently between idle and connected state, if the terminal returns to idle mode soon after the data transmission. On the other hand, when the mobile terminal is kept connected state unnecessarily (if normal operation involves only small data transmission), it has impact on mobile terminal power consumption and radio resources consumption.
In order to reduce both, the control load related to the state transition and the consumption of radio resources, the mobile network (e.g. 3GPP) need to adjust configuration parameters (the connect keep timer, the radio reception interval, etc.) based on the data transmission  interval (frequent  or infrequent) of the mobile terminal.

It is important for a mobile network to be informed about a change of data transmission interval of a M2M device which is handled or monitored on service layer. However, such a change of data transmission interval is not easily detected by the mobile network.
This use case illustrates detection of a change of data transmission interval on service layer and notification to the mobile network by interworking between the M2M service platform and the mobile network.
1.2 Source (as applicable)
NEC, KDDI, InterDigital, NTT DOCOMO
1.3  Actors

· The application server providing an application forcreating flood warnings by measuring water levels of a river 
· If the application server detects that the water level  becomes hazardous by the measurement data of the M2M device it sends a request to change the communication mode(normal->abnormal) to the M2M device(the water sensor) ,and  sends current data transmission interval (frequent communication) of the M2M device to the M2M service platform.
· The data transmission interval includes interval level (normal or frequent), interval value(5min, 30 min, 1h)  etc.
· The M2M service platform provided by the M2M service provider
· The M2M service platform has  functions to get the data transmission interval from the application server, analyze the information to detect the change of the transmission interval of the M2M device and send the current data transmission interval of the M2M device to the mobile network if any changes are discovered. 
· The mobile  network  provided by the mobile network operator
· The mobile network has  functions to get  the current data transmission interval of the M2M device  from the M2M service platform and inform the mobile network about it. 
· The M2M device
· The M2M device (the water level sensor) has functions to collect the measurement data and send it the application server.
· The M2M device has two communication mode.
· The normal communication mode (the water level is within a safe range): the data transmission interval is infrequent (e.g. once an hour).
· The abnormal communication mode (the water level exceeds the normal range (hazards )) : the data transmission interval is frequent (e.g. every minute).
· The M2M device has function to change into abnormal communication mode (the data transmission interval is frequent) by a request to change the communication mode(normal->abnormal) from the application server. 
1.4 Pre-conditions (if any)
· The water level of the river is safe. It means the data transmission interval of the M2M device (the sensor) is infrequent (the communication mode is normal). 
· The configuration parameters of the mobile network about the M2M device
· The connection keep time :Short
1.5 Triggers (if any)
· The water level of the river changes to hazardous through heavy rain. It means the data transmission interval changes to frequent (the communication mode is abnormal)  from normal (the communication mode is normal).
1.6 Normal Flow (as applicable)

[image: image1]
1. The application server checks the measurement data from the M2M device (the water sensor) .
2. If the application server detects that the water level  becomes hazardous by the measurement data, sends a request to change the communication mode(normal->abnormal) to the M2M device(the water sensor), send current communication interval(frequent) of the M2M device to the M2M service platform.
3. The M2M service platform detects the change of the data transmission interval(infrequent->frequent) of the M2M device based on the current communication interval(frequent), and sends the current data transmission interval of the M2M device to the mobile network. 
4. The mobile network adjusts configuration parameters of the mobile network about the M2M device based on the current data transmission interval of the M2M device if necessary.
· E.g. the configuration parameters of a 3GPP network may include the connection keep time (e.g. the inactivity timer, the idle (dormant) timer), the radio reception interval (e.g. the DRX (discontinuous reception) timer) etc.
1.7 Post-conditions (if any)
· The configuration parameters of the mobile network about the M2M device
· The connection keep time :Long
1.8 High Level Illustration (as applicable)

[image: image2]
1.9 Potential requirements (as applicable)
· The M2M service platform SHALL be able to provide the Underlying Network with information related to M2M devices that allows optimizations in the Underlying Network with regard to M2M traffic. 
· An example of such useful information to a cellular network is the current (or change of the) set of  data transmission scheduling descriptors including interval times (5min, 30 min, 1h), time ranges(10pm-6pm) etc.of the M2M Device 
· How to utilize such information by the cellular network  is the cellular operator implementation dependent and outside the scope of oneM2M.
· The M2M service platform MAY be able to compute the information with which the Underlying Network should be provided by analyzing the information received from the M2M application before providing to the Underlying Network. 
Note: The interface to convey such information to the Underlying Network will depend on the type (e.g. 3GPP, 3GPP2, fixed) of the Underlying Network.
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