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Introduction
Network and Service Operations for Energy Utilities is a feature that exposes management information and capabilities from the 5G system to energy utility operators to achieve higher service availability, and also to enable the exchange of information used to coordinated recovery of energy service outages - of benefit to both energy service and mobile telecommunication service availability.
Description

There is a cross-dependency between the power supply provided to the MNO's network infrastructure by the energy utility, and the telecommunications connectivity service provided to the DSO's network infrastructure by the MNO. Diverse applications are used to operate and manage energy systems. These applications require very high communication service availability. High availability of the energy system directly benefits the availability of the 5G system.
Network Services and Operations for Energy Utilities exposes specific capabilities that allow an energy utility operator to obtain information from a mobile network operator's network, to monitor network performance of cells. This information enables the energy utility operator to identify performance trends that could motivate use of a 'back up communication service' and thereby achieve greater availability for smart energy services. 

A further capability introduced by this feature is to enable the energy utility operator and mobile network operator to share information with each other concerning where the energy utility operator supplies energy to the mobile network. This allows coordination of recovery from energy system outages. The energy utility operator can share information concerning when and where outages will occur (when planned) and when recovery is expected (for both planned and unplanned energy outages.) The mobile network operator can expose the autonomous power supply capacity of their sites, e.g. Uninterruptable Power Supply, to the energy utility operator. This enables better planning for energy system recovery, so as to avoid interruption of service at mobile network sites. This can increase the availability of the 5G system. 
The following illustrates a use case supported by TS 28.318 [2].
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Figure 1: Local failure event

The figure above shows a redundant energy distribution topology between Distribution Substations. Each receives energy through a connection to a Primary Substation, shown on the left. When one of the feeder lines is disconnected, the topology can be adjusted so all secondary substations receive energy supply. Effectively, the switch between Distribution Substation 5 and 6 (on the right) can be closed. This action, if it can be remote controlled, can be accomplished in a matter of minutes. However, in order to support remote control of this action through smart energy services, telecommunication service is required. The disconnection of Distribution Substation 2 and 3 means that Distribution Substation 3 has no ability to supply energy to 'B' (the site providing service to the cell in which Distribution Substation 3 and 4 are located.) The operation to restore the topology has to occur before site 'B' exhausts its autonomous energy supply.

The functionality defined for this feature was studied in TR 28.829 [1] and specified in TS 28.318 [2], including stage 1, 2 and 3 aspects. 

Network and Service Operations for Energy Utilities satisfies the stage 1 requirements defined in 22.261 [3], clause 6.23.2
The 5G system shall provide a means by which an MNO informs a third party of network events (failure of network infrastructure affecting UEs in a particular area, etc.).

Based on MNO policy, the 5G system shall provide a mechanism to automatically report service degradations, communications loss, and sustained connection loss in a specific geographic area (e.g., a cell sector, a cell or a group of cells)  to a third party. 

NOTE 3:
These reports use a standard format. The specific values, thresholds, and conditions upon which alarms occur can include the measured values for end-to-end latency, service bit rate, communication service availability, end-to-end latency jitter, etc. for a UE, the UE’s location, and the time(s) during which the degradation occurred.

and 22.104 [4], all of clause 8, Recovery of infrastructure for electrical distribution.
Some aspects required to support the functionality above are not specified in this release. In TS 28.318, Annex D a list of unspecified aspects, including configuration, are provided. These will require implementation specific support. 
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