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Abstract of the contribution: Based on service requirements in TS 22.368, this contribution discusses the network improvement for time controlled system optimization.
1. Introduction

This contribution considers the time controlled optimization and derives the corresponding architectural issue and solutions, based on the system optimization categories in TS 22.368.
2. Discussion

As described in TS 22.368, for some MTC applications (e.g. smart metering) in which low communication costs are much more important than the actual communication time, the MTC devices are allowed to communicate with MTC servers or MTC devices during low traffic time periods only.  That is, the time controlled MTC devices are required to send or receive data only at certain pre-defined periods and avoid unnecessary signalling outside these pre-defined periods.  
For the time controlled optimization category, it is required that the network operator shall be able to allow access to the network during a defined time period and alter the access period based on some criteria (e.g. daily traffic load), and inform the altered access period to the MTC device and the MTC user. 
Based on the measured network signalling and traffic load, the network operator or MTC application may determine the time period at which the data communication for time controlled MTC application can be allowed.  Then, this time period should be notified to the MTC devices and the MTC server. 
Thus, we need some mechanisms to notify the defined time period to the MTC devices and hence guarantee the MTC devices access to the network during the period.  This contribution proposes some solutions as follows:
Solution - Notification of the defined time period
The defined time period can be categorized as follows: 

· System-dependent - the time period is set with respect only to the network load regardless of the type or the characteristic of MTC applications. 

· Application-dependent – Given the same network load, some MTC applications may have different time period.  Thus, in this case, the time period is set with respect to the type or the characteristic of MTC applications. 

In case of system-dependent time control, the time period can be determined by the network operator and provided to the network elements (through network O&M functionality).  The network then notifies the time period information to the MTC devices by means of NAS signalling message, RRC dedicated signalling message (e.g. RRC connection reconfiguration), or system information broadcast by the radio network.  However, the unicast transmission of NAS or RRC signalling message could cause additional network load. 
In case of application-dependent time control, the time period can be determined by MTC applications.  MTC server then generates application-level control data containing the time period information and sends it to the corresponding MTC devices.

3. Proposal

It is proposed to introduce the time controlled optimization category to 3GPP TR 23.888 according to above discussion.
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5
Key Architectural Issues

Editor's note: This section is intended to provide an overview of the alternative architecture fulfilling the requirements. Architecture solutions may apply to all or only some scenarios.

5.x
Key Issue – Network improvements for time controlled optimization
5.x.1
Use case description 

For some MTC applications (e.g. smart metering) in which low communication costs are much more important than the actual communication time, the MTC devices are allowed to communicate with MTC servers or MTC devices during low traffic time periods only.  The time controlled system optimization category, therefore, is intended for use with MTC devices send or receive data only at certain pre-defined periods and avoid unnecessary signalling outside these pre-defined periods. 
For the time controlled optimization category, it is required that the network operator shall be able to allow access to the network during a defined time period and alter the access period based on some criteria (e.g. daily traffic load), and inform the altered access period to the MTC device and the MTC user.  Thus, the network has to provide some mechanism to notify the defined time period to the MTC devices and hence guarantee the MTC devices access to the network during the period.
5.x.2
Required Functionality

Editor’s Note: Capture agreements on requirements for solving the key issue. This subclause may be omitted if deemed unnecessary.

5.x.3
Solutions
5.x.3.1
Solution 1 : Notification of the defined time period
5.x.3.1.1
General
Based on the measured network signalling and traffic load, the network operator or MTC application determines the time period at which the data communication for time controlled MTC application can be allowed.  Then, this time period should be delivered to the MTC devices and the MTC server. 

The defined time period can be categorized as follows: 

· System-dependent - the time period is set with respect only to the network load regardless of the type or the characteristic of MTC applications. 

· Application-dependent – Given the same network load, some MTC applications may have different time period.  Thus, in this case, the time period is with respect to the type or the characteristic of MTC applications. 

In case of system-dependent time control, the time period can be determined by the network operator and provided to the network elements (through network O&M functionality).  The network then notifies the time period information to the MTC devices by means of NAS signalling message, RRC dedicated signalling message (e.g. RRC connection reconfiguration), or system information broadcast by the radio network.  However, the unicast transmission of NAS or RRC signalling message could cause additional network load. 

In case of application-dependent time control, the time period can be determined by MTC applications.  MTC server then generates application-level control data containing the time period information and sends it to the corresponding MTC devices.

5.x.3.1.2
Impacts on existing nodes

5.x.4
Evaluation 
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