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Abstract: This paper discusses potential 5G network enhancements for vertical business; proposes related study in Rel-17.
1. Discussion:

Release 16 SA1 work “Study on Communication for Automation in Vertical Domains” identified requirements toward "vertical" communication services. But this Study focussed on the demanding requirements for 5G network―high availability, high reliability, low latency, and, in some cases, high-accuracy positioning. With 5G system being provided with such application level information, "vertical" communication services and network resource utilization can be optimized. 

The behaviour pattern of "vertical" devices may be predictive and determinable, such as: stationary devices; devices with mobility along a pre-determined path (and during a pre-determined period); power on-off time; etc. When many of these patterns are known ahead of time (for instance by the automation function) and can be shared with the 5G network, then the 5G network can optimize its network operation.
There are some potential use cases which can be studied for the close cooperation between network and vertical applications:
· For smart factory: the network access and mobility management service can be enhanced to ensure reliable network connection and network resource efficiency with e.g. relay device selection, network selection and access preparation for incoming devices according to the predictive mobility information.
· For smart factory: according to determinable power on/off time of vertical devices, communication system may support network sleep and wakeup operation to improve network efficiency and reduce power cost.

· For smart factory: communication system can decide the required network configuration and optimization according to the planned change of infrastructure layout and other vertical application layer information.
· For rail-bound mass transit: according to train travel profile information, the communication system can prepare the network access and mobility management service for the incoming device to ensure reliable connection without break in high speed mobility. 
· For rail-bound mass transit: disengagement of communication services due to predictable periods of non-operation of individual trains (for instance during coffee breaks) can be used for load optimization of the 5G system.
· For drones with pre-defined routes: according e.g. to the fight planning information , the 3GPP network could optimize the network resource and network behaviours to provide a stable, robust and secure between the air vehicle and remote control centre or warn the drones or the control centre if the actual flight path deviated from the planning path.
For the cooperation between vertical domain and 5G system, the service requirements in TR 22.804 Section 8.2.4 mainly focus on the 5G system exposing network information such as network coverage area and UE connectivity status to vertical domain. Such application service assistance information exposed to 5G system to enhance network services has not been studied in 3GPP. The network service enhancement as indicated in sample use cases above will not only benefit the "vertical" users (e.g., ensure the reliability of network service provided to the verticals), but also improve network operation and resource utilization efficiency. Therefore, it makes sense to study the enhancement of network services for vertical domains with vertical application assistance by exposing certain application information to the network.
The objectives of studying those use cases include, but are not limited to:

· Information provided by the vertical domain to 5G system for network optimization for better serving the vertical domain. For this, the behavioural models of "vertical" communication services need to be investigated (is, for instance, the application asked to divulge all this information during the service call or during communication service operation?), and it can be identified in corresponding use cases.
· 5G system enhancement service requirement with the introduction of vertical application assistance information, e.g. traffic / behaviour pattern information from vertical domain taken into account. 

· Security requirements for 5G system when vertical domain’s application layer data is exposed to 5G system, e.g. security and privacy protection of vertical application assistance information exposed to 5G system.
2. Conclusion:

It is proposed to create a new study item to look into 5G network enhancement with vertical application exposure to the network for Release 17.
