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Abstract of the contribution: This paper discusses network improvements for MTC Access Procedure
1. Introduction

In line with the specific system optimization categories defined in SA1, namely, 1)Time Controlled (to communicate during operator determined and adjustable time period only) and 2) High Availability (require testing the connection status frequently to detect possible errors in communication), we discuss a new content-based access procedure for MTC.

2. Discussion
Below are the service requirements for MTC as defined by [1]. 
“Time Controlled:

The MTC Feature Time Controlled is intended for use with MTC Devices that send or receive data only at certain pre-defined periods and avoid unnecessary signalling outside these pre-defined periods.

For the Time Controlled MTC Feature:

-
It shall be possible for the network operator to only allow access (e.g. attach to the network or send/receive data) during a defined time period.

-
It shall be possible for the network operator to alter the access period based on criteria (e.g. daily traffic load) defined by the network operator.

-
It shall be possible for the network operator to communicate the altered access period to the MTC Device and the MTC User.

Content-based access procedure for MTC 
1. Overview
In line with the specific system optimization categories defined in SA1[1], namely, Time Controlled (to communicate during operator determined and adjustable time period only, we define a content-based service category for machine-type communication (MTC), where the MTC Server will broadcast its target content and search for target device based on the intended content information rather than device ID. All devices matching the requirements will confirm their availability back to the MTC Server. Based on the interrelationship amongst all confirmed devices, the MTC Server will selectively initiate session start procedure with the selected device. The communication between MTC Server and MTC Device is independent from the device ID itself, namely, a session may involve multiple separate and continuous connections between server and multiple devices. 

2. System Architecture

A typical scenario envisioned is illustrated in Fig. 1.
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Fig 1. System Architecture

For example, in Fig. 1, there are two scenarios:

· For the server intended area 1, there are several MTC devices (1, 3, 4), forming a candidate reporter pool, that are able to report the intended content, so it depends on the server to determine which device to connect based on specific criteria, e.g. QoS, power, BW or cost, depending on specific applications. At time period #2, the status of the MTC Device may be changed, by frequently monitoring the Device status; the server is able to dynamically select the best reporter (e.g. MTC Device 4 at Time #2) from all candidate pool. 

· For intended information in area 2, the server intended area can be first reported from MTC Device 5 at time period #1. However, at time period #2, MTC Device 5 may not be able to report the intended content due to, for example, moving out of the area, (there may be other reasons depending on specific scenario). As such, at time period #2, the server has to release connection with MTC Device 5 and search for new reporter, i.e. MTC Device 3 in this case, to maintain the availability of the intended content. 
3. Operational procedure 
The proposed content-based session start procedure operates as follows:
· The MTC Server broadcast the required content in the downlink broadcast control channel.
· All candidate devices that are capable of reporting the required content will confirm its availability upon the reception of the request.

· The MTC Server will select the best candidate reporter ID from the candidate pools, based on their signal strength or bandwidth cost.

· The MTC Server set up session connections with the device.

It is noted that to conserve power, the MTC Devices are not looking for paging messages, they will response to MTC Server only when a request message from the MTC Server is received. MTC Devices that are out of the broadcast area will keep silent till a request message arrives.
The proposed content-based session termination/reconnection procedure operates as follows:
· The MTC Devices moving out of the content capturing area will inform its non-availability to the MTC Server.

· The MTC Server releases the connection with the MTC Device
· The MTC Server re-broadcasts the required content in the downlink broadcast control channel

· All candidate devices that are capable of reporting the required content will confirm its availability upon the reception of the request.

· The MTC Server selects the best candidate reporter from the candidate pools, based on specific criteria
· The MTC Server set up session connections with the MTC Device.

Selective decision depends on the requirements of specific applications. If multiple MTC Devices can satisfy the requirements, the MTC Server will select the one or multiple devices with minimum system cost. 

The task is described by, for example a location area or data range (e.g., 10-20 degrees for smart metering), like MBMS session id. 
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Fig 2. Content based access procedure.

Based the fast-varying data statistics of devices, the MTC Server needs to perform reconnect activities. The contribution can be identified in two-fold. Based on the Time Controlled feature defined in SA1, the proposed content-based selective access procedure provide a viable way to determine at which specific period the communication between the MTC device and server is maintained. By frequently testing the status of the device, the system can selectively setup/re-setup connections based on the server’s intended content, the system achieves the High Availability of content communication. Such monitoring and reselection procedure replies on the periodical feedback from MTC Devices on its “reporting status” rather than “channel status”, therefore the operation mechanism involved lower layer signaling change of the existing protocol and it can not be simply implemented using application layer functions.
4. Typical Use Cases

· A traffic control server needs to monitor a specific area, which can be covered by multiple dynamic 360o-rotated fixed cameras or vehicle-mounted cameras. Thus, the server can not page directly the device ID without the time-related device coverage information. The server has to broadcast the intended area to all possible devices, all devices including fixed camera or vehicle-mounted camera that are capable of providing such information form a candidate pool and report their current coverage information (e.g. angle, distance, GPS location, etc) back to the server. Upon receiving those feedbacks from all available devices, the server determines the best reporter from the candidate pool and set up connection at the specific time slot. As fixed cameras may rotate and vehicle-mounted cameras may move, at a specific time slot, the currently connected reporter may not be able to provide the intended information, the server is then notified and re-broadcast the intended content in order to find the next reporter to maintain the session connection. As such, the server will continuously switch from device to device to trace the varying reporting capability of MTC devices. 

· Likewise, e.g. smart metering. The server may need the metering information from all meters in the city which is lower than a specific value for a discount billing/counting operation. It will then need to setup connections with all of them simultaneously and dynamically to setup discounted counting of the meters, as the metering for each user is changing every second, i.e. some user may beyond the threshold at the next time slot, and some may be in. The server will broadcast the threshold to all meters, all meters that are within the threshold will report back and the server will setup connections dynamically depending on the instantaneous metering information of each device. 

3. Conclusion
In this contribution we discuss new mechanism for content base access procedure for MTC. It is proposed the following requirement is added to the TR23.888.
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Start of the change
4
Architectural Baseline

Editor's note:
This section is intended to list the architectural requirements necessary to support the objectives of the WID. Service requirements are to be listed in TS 22.368.

4.1 
Architectural requirement 

y. The system architecture shall be able to support the content-based access feature.

4.2
Architectural principle

5
Key Architectural Issues

5.x
Key Issue – Network Improvement for Content-based Access
5.x.1.
Use case description

In the system, the MTC Server will broadcast the target content and search for target device based on the intended content information rather than device ID. All devices matching the requirements will confirm their availability back to the MTC Server. Based on the interrelationship amongst all confirmed devices, the MTC Server will selectively initiate session start procedure with the selected device. The communication between MTC Server and MTC Device is independent from the device ID itself, namely, a session may involve multiple separate and continuous connections between server and multiple devices. The following solutions are discussed.

5.x.2  Required Functionality

5.x.3  Solutions
5.x.3.1
Solution 1: Session start procedure
The content-based session start procedure operates as follows:
· The MTC Server broadcast the required content in the downlink broadcast control channel.

· All candidate devices that are capable of reporting the required content will confirm its availability upon the reception of the request.

· The MTC Server will select the best candidate reporter ID from the candidate pools, based on their signal strength or bandwidth cost.

· The MTC Server set up session connections with the device.

5.x.3.2
      Solution 2: Session termination/reconnection procedure
The content-based session termination/reconnection procedure operates as follows:
· The MTC Devices moving out of the content capturing area will inform its non-availability to the MTC Server.

· The MTC Server releases the connection with the MTC Device

· The MTC Server re-broadcasts the required content in the downlink broadcast control channel

· All candidate devices that are capable of reporting the required content will confirm its availability upon the reception of the request.

· The MTC Server selects the best candidate reporter from the candidate pools, based on specific criteria

· The MTC Server set up session connections with the MTC Device.

Selective decision depends on the requirements of specific applications. If multiple MTC Devices can satisfy the requirements, the MTC Server will select the one with minimum cost. Based the fast-varying data statistics of devices, the MTC Server needs to perform dynamic reconnect activities for the following scenarios: 
1) The MTC Server intends to obtain information from a fixed target area, while the MTC Devices are nomadic and can only report the target content for a given period of time; 
2) The MTC Devices are static, but the MTC Server intends to obtain information from a changing target area, a session may need frequent changing connections, at different time slots, amongst MTC Devices. 
Based on the Time Controlled feature, the content-based access procedure provides a viable way to determine at which specific period the communication between the MTC device and server is maintained. By frequently testing the status of the device, the system can selectively setup/re-setup connections based on the instantaneous reporting content of the MTC Devices and the intended content of the MTC Server. 
5.x.4
Evaluation
End of the change
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