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Abstract: This paper proposes use cases for network energy saving and resource optimization with predefined device behaviour.
***** BEGIN CHANGE *****
x.1
Network energy efficiency and resource optimization with application assistance 
x.1.1
Description
Normally network energy consumption and cost occupied significant portion of the network Operation cost, so improve network energy efficiency will be beneficial to not only OT network operator but also the factory or processing plant owner.When many of the devices in certain area of the factory or processing plant are switched off or not needed network connection for a period time, the corresponding network resource can be released and the network energy can be saved. For the devices serving for Cyber-physical control applications in factory NPN, not only the number of devices in the certain area, but also their behaviours such as entering sleep model during off work period and waking-up before working are normally controlled by OT control application with relative fixed routine or can be predicted ahead of time. Therefore the 3GPP network will be able to perform the network energy actions according to the device communication behaviour information to reduce the network energy consuming.  Those device communication behaviour information can be predefined static information, which network can used by network operation and management system for the network planning, or can be dynamic but predictable information, so network can act dynamically for network energy saving and resource optimization .  
x.1.2
Pre-conditions

A working zone in a factory which composes several machines with 5G devices. This work zone only produces products during certain period time of the day, and those 5G devices with the machine will enter sleep model or release the connection during off work period and enter active model when the machine start working.

The OT control system provides the device behavior information to 3GPP NPN network which serves this smart factory.
x.1.3
Service Flows 
1.  At 6:00 PM, the devices deployed in product line enters sleep model according to the instruction from OT control system, and the scheduled wakeup time is 8:00 AM next day. The OT control application provides the scheduled sleep and wakeup time of each device or device group to 3GPP network.
2.  3GPP network enters more power-reduced mode to save network energy consumption as well as conduct other resource optimization operations during the UE sleep period, i.e. adjusting network coverage in the geographic area, the network sleep operation. 3GPP network still provides network service for the alive devices such as sensor devices and video supervision devices.
3.  Earlier than the device wakeup time in next work round e.g. 15 minutes, 3GPP network wakes up in advance and perform the required restore operation before the device wake up.

4.  The devices wake up, and the network provides network services for these devices.
x.1.4
Post-conditions

During device sleep period, the energy consumed by 3GPP network is reduced, and the 3GPP network still provides the required network service for the devices which are still working.
x.1.5 Existing features partly or fully covering the use case functionality
The current 3GPP specifications provide a feature for network receiving some predicative behaviour information of a UE or a group of  UEs, i.e. UE’s the scheduled communication time. This type of parameters is utilized by network to provide better service to the individual UE  basing on the predictive behaviour information, e.g. optimizing the paging operation for the UE. Those information is not sufficient enough for network energy saving and resource optimization for a certain geographic area.
x.1.6 Potential New Requirements needed to support the use case
5G network shall be able to provide a secure mean to provide communication scheduling information (e.g., time period UE(s) will use communication service) to an NPN via encrypted connections in order, e.g., for 5G network to perform network energy saving and network resource optimization. 
***** END of  CHANGE *****
