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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 some new service categories for machine-type communication.
2 Discussion
A. Location based
Usage scenario:

A majority of MTC Devices, either static or nomadic, are location based, Examples: 
· Traffic or weather monitoring 
· GPS navigation

· Vehicle fleet management
Category definition:

The location based system optimization category will contain optimizations that will results in improving the ability of the system to efficiently service location-based MTC applications.
MTC Devices often spread over wide remote geographical areas, where the corresponding geographical location information is an important parameter to be reported together with its measured data. In another word, there exists one-to-one correspondence between a MTC application and its current location. MTC Device do not rely on cell level location identification, location information is needed at more precise level. To this end, we define a new system optimization category, called location-based MTC, to include location based service category. A MTC application would be considered location-based, if it is addressed by its location and its data transmission is solely identified by its location while being independent from the device itself.
For the Location Based MTC feature:

· The network operator shall address the MTC Device by its location, data transmission is independent from the MTC Device itself.
· The location of the MTC Device shall be tracked, at a more precise level and configurable reporting frequency, depending on specific application. 

· The location information of the MTC Device can be utilized in access network for various optimizations, e.g. accessing, scheduling, etc. 
· The location information may be embedded in its content or session description signaling.

Required Network Optimization 

· Current 3GPP mobility control provides positioning function to determine the CGI of the UE, e.g. cell. Signalling/connection setup may be modified or simplified.

· All cell level mobility mechanisms need to be changed. For example, the MTC Server does not demand which cell the device is located, it rather requires more accurate location of the device. 

· Depends on whether the device is static or nomadic, the frequency for collecting such info. may be variable from seconds to months.

Enhancement to current cellular standard:

· Cellular: Session is recorded and initiated independent from the location information of the target content.
MTC: Session is recorded and initiated based on the location information of the target content. 
· Cellular: Contents are uploaded from MTC Device without their location information.
MTC: Contents are uploaded from MTC Device together with their location information. 
· Cellular: The server performs scheduling, resource allocation and signaling related functions based on the content itself, rather than the location information of the device.
MTC: The server performs scheduling, resource allocation and signaling related functions based on the location information of the MTC Device, rather than the content itself.
· Server will search for cell phone based on its phone number, but will search for MTC device based on its location information. The server will consider different MTC Devices with the same associated location at different time as the same device, e.g. vehicles moving into a specific location, meter replacement.
B. 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.
A MTC application usually involves correlated data reported from different MTC Devices, such correlation amongst 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 uplink redundancy. 

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

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

Required Network Optimization 

· The operator can initiate a session to MTC Devices based on their correlation. 

· 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.

Enhancement to current cellular standard:

· Cellular: very limited number of cell phones can interacting with each other, due to the limited processing capability of human being (e.g. one can not simultaneously recognize 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 interacting with human.
· Cellular:  cellular users can dynamic operate their activity freely and intelligently 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 its constrained knowledge, it will, for most of the time, rely on knowledge from other devices.
C. High Scalability
Usage scenario:

In fleet management, a large number of vehicles need to communicate with many other vehicles, sharing their location and other related information. In H2H communication, i.e., push-to-talk (PTT), only a single person can talk whilst others have to remain silent and keep listening.
Category definition:

The high scalability system optimization category will contain optimizations that will result in improving the ability of the system to efficiently service MTC applications that require high scalability to perform the device work. 
Thanks to more powerful processing capability of the machines than human being, a large number of MTC Devices can communicate simultaneously with other many MTC Devices. Optimization for MTC applications supporting large number of devices with high scalability is needed.
There are several features of this category:

· Simultaneous reception and processing of data from large number of devices are supported in this category, depending on different MTC application requirement.

· Multiple MTC Devices can communicate simultaneously with multiple other MTC Devices for their needs

Required Network Optimization 

· Millions of small data flows need to be considered in various aspects to improve efficiency and avoid network congestion/overload, e.g. signaling must be greatly simplified; scheduling and resource allocation can be optimized.

· Data can be formatted and compressed in specific way to reduce the uplink bandwidth, the network operator is capable of extracting these data and forward it accordingly.

Enhancement to current cellular standard:

· Cellular: In H2H communication, session is performed on per-event basis. 
MTC: information captured from devices and reported to other devices is often just one piece of the whole activity, high scalability is needed to support a large amount of simultaneous traffic flows.
· Cellular: central server is needed anyway for connection maintenance.
MTC:  do not necessarily involve MTC Server, any MTC Device may behalf as MTC Server. 
3 Conclusion

In this contribution, multiple service categories are discussed. Application scenarios are given for each category, together with their features.

It is proposed to discuss and accept the following proposals:

Proposal 1: Location-based MTC application. MTC Devices are addressed by its current location, data transmission is independent from the MTC Device itself.
Proposal 2: High correlation MTC application. MTC devices and data flows are highly correlated, cooperation amongst MTC Devices can optimize the overall network performance.
Proposal 3: High scalability MTC application. A large number of MTC devices/flows can be supported simultaneously in the system.
The proposed changes to TS 22.368 (NIMTC) are described in S1-094238. 
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