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1 Introduction
Machine-type communication involves heterogeneous applications due to its extensive support of various network topology environments. In this contribution, we discuss new high correlation service categories for machine-type communication.
2 Discussion
A. High Correlation
Usage scenario:

A typical example of high correlation is sensor network based MTC, for example:

· Info/data capturing area of sensors may overlap, which results in redundancy in uplink. 
· Taxi company may involve hundreds of vehicles simultaneously cooperating with each other for overall efficiency. Build-in vehicle devices are able to receive simultaneously location information from hundreds of other vehicles, and filter the useful information for its usage, for example, the best area for waiting. 
Category definition:

For sensor-type machines, imagine hundreds (maybe thousands) of devices are reporting their data simultaneously to each other to perform a single task without interacting with human.

The high correlation system optimization category will contain optimizations that will results in improving the ability of the system to efficiently service MTC applications that require high scalability to perform the MTC work.
This type of MTC application usually involves correlated data reported from different MTC Devices. Such correlation among data flows is utilized in content capturing, uploading, and processing:

· Content capturing is performed cooperatively based on information from other nearby MTC Devices.
· Content upload is performed in a cooperative manner such that the redundant information will not occupy the uplink channel capacity. 
· MTC Server processes the uploaded contents from pieces to a whole content before sending to the MTC clients.
For High Correlation MTC, the following applies:

· Info/data capturing area of multiple sensors may overlap, which results in inefficient use of the uplink. 

· The MTC Device is capable of interacting with other MTC Devices, which can be used to optimize the network performance.

· The MTC Server may perform network optimization based on the correlations among streams.

Required Network Optimization 

· The operator can initiate a session to MTC Devices based on their correlation, as the network may only need to establish a single connection with one of the selected MTC Devices from a group of candidate devices. 
· The MTC Device is capable of reporting the differentiated value of subset MTC devices to the operator to optimize signaling mechanism and save UL/DL bandwidth/power.

· The MTC Device shall use specific detection mechanisms to assist the operator in discovery useful sources.

· The MTC Device can invite other neighbouring devices, via network, to join a session.

Enhancement to current cellular standard:

· Cellular: very limited number of cell phones can interact with each other, due to the limited processing capability of human being (e.g. one can not simultaneously participate in hundreds of voice (video) calls at the same time, he/she would rather receive 1 call at a time).

MTC: hundreds (maybe thousands) of devices are communicating simultaneously with each other to perform a single task without human intervention.
· Cellular:  cellular users can freely and intelligently act in real time based on their interest and knowledge

MTC: MTC Devices can only operate based on rules defined by human. Therefore, high correlation is important for devices to perform in an intelligent way. Due to the constrained knowledge of a single device, each device will generally rely on knowledge from other devices to make decisions.
3 Conclusion

In this contribution, it is proposed to discuss and accept the High correlation MTC application. MTC devices and data flows are highly correlated, cooperation amongst MTC Devices can optimize the overall network performance.
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Beginning of the modification
4 Categories of Features for Machine-Type Communications

Machine Type Communication (MTC) applications do not all have the same characteristics. This implies that not every system optimisation is suitable for every MTC application. Therefore, MTC Features are defined to provide structure for the different system optimisation possibilities that can be invoked. Such MTC Features are offered on a per subscription basis. MTC Features can be individually activated.

The following MTC Features have been defined:

-
Low Mobility

-
Time Controlled

-
Time Tolerant

-
Packet Switched (PS) Only

 -
Online Small Data Transmissions

-
Offline Small Data Transmissions

-
Mobile Originated Only

-
Infrequent Mobile Terminated

-
MTC Monitoring

-
Offline Indication

-
Jamming Indication

-
Priority Alarm Message (PAM)

-
Extra Low Power Consumption

-
Secure Connection

-
Location Specific Trigger

-
Group Based MTC Features

-
Group Based Policing

-
Group Based Addressing
-
High Correlation
7.2.x High Correlation
The High Correlation system optimization category will contain optimizations that will result in improving the ability of the system to efficiently service MTC applications that features high correlation amongst data flows.

For High Correlation MTC, the following applies:

· The operator can initiate a session to MTC Devices based on their correlation, as the network may only need to establish a single connection with one of the selected MTC Devices from a group of candidate devices.
· The MTC Device is capable of reporting the differentiated value of  subset MTC devices to the operator to optimize signaling mechanism and save UL/DL bandwidth/power.

· The MTC Device shall use specific detection mechanism to assist the operator for discover useful sources.

· The MTC Device can invite other neighbouring device, via network, to join a session.

Annex A (informative): Use cases

High Correlation Use Case

A typical example of high correlation is sensor network based MTC. Imagine hundreds (maybe thousands) of devices are reporting their data simultaneously to each other to perform a single task without human intervention. If the info/data capturing area of sensors overlaps, resulting in  inefficient use of the uplink, a sensor should only report its covered information when there are no other nearby sensors that contain that same information. A sensor proxy will filter any redundant information received from its sensors, before uploading to the server. Finally, based on the correlation between data flows of individual sensors, the MTC server will perform the data aggregation and processing. 
Another example considers a taxi company, which may involve hundreds of vehicles simultaneously cooperating with each other for overall efficiency. Built-in vehicle devices are able to receive simultaneously location information from hundreds of other vehicles, and filter the useful information for its usage, for example, to determine the best area for waiting. 
End of the modification
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