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Abstract: 
DSOs need to rely on highly available communication technologies able to provide access to Smart Grid assets especially in power outage situations. When the access technology to Smart Grid assets participating in the service recovery is 3GPP Public cellular, there is a strong mutual dependence between DSO and MNO. In the event of an outage, the possibility to have a standard communication flow between the DSO and MNO will enable coordination between parties resulting in an orderly and efficient recovery.
Discussion
This use case provides a mutually beneficial opportunity to energy and mobile network operators. By exchanging power management information, a MNO can identify the duration and location of an outage immediately and take steps to provide necessary communication to a DSO. By identifying the MNO’s uninterrupted power supply constraints, the DSO can identify the best strategy for recovering from an outage.
Proposal
BEGIN CHANGE
5.x	Coordination for Energy Recovery Use Case
[bookmark: _Toc50122439]5.x.1	Description
Utilities (DSO) make use of both Private and Public Wireless networks as access technologies for Smart Grid assets providing Smart Grid services, some of which can have a high level of criticality. 
Public cellular networks are sometimes the only option to provide remote access to Distribution Automation (DA) assets.
Remote access to DA assets in a fault situation causing a power outage is a necessary condition to isolate the fault and restore the service promptly.
In order to guarantee high availability, the communication system providing remote access to the Smart Grid assets needs an uninterruptable power supply.
When DA assets are connected by means of Public 3GPP networks, they are typically served by a Node located in the proximity of the fault and hence affected by it because it happens to be fed by the faulty power line.
Power autonomy of cellular nodes is a key variable of a fault scenario in order to guarantee the correct and prompt resolution of the issue and the service recovery. Power autonomy of the mobile telecommunication system nodes is a variable that escapes the control of the DSO and relies exclusively on MNO’s policies and ‘implementation.’ 
A standard communication flow between parties would enable mutually beneficial coordination towards energy recovery. Both MNO and DSO could adapt their processes to the existing constraints, 
[bookmark: _Toc50122440]5.x.2	Pre-conditions
Utility “U” has a significant percentage of Distribution Automation assets connected by Public cellular services. U relies on MNOs A and B for 5G services.
Distribution Automation is considered a critical service requiring high availability.
Cellular routers that enable remote access to the assets have dual cellular configuration in order to provide an extra level of redundancy and availability. This configuration enables a backup cellular connection with MNO B in case of failure of MNO A.
Access to Distribution Automation assets such as reclosers or SCADA switches must be available in a fault situation in order to restore the service. If the 5G node providing cellular coverage to the connected Smart grid asset is fed by a line affected by the fault and the Node does not have an adequate UPS that enables access to remote operations to restore the fault, the loss of connectivity and the corresponding loss of remote control of the asset is inevitable.
DSO and MNO have an available channel for communication of energy outage incidents. This channels is bidirectional. The MNO can be made aware real time of an incident affecting DSO’s distribution network with a result of power failure affecting MNO’s Node(s) serving the Smart Grid asset. The communication channel can also inform the DSO of the MNO’s autonomous power status in areas affected by energy outage.
[bookmark: _Toc50122441]5.x.3	Service Flows
Remote access and operation of Distribution Automation assets is performed from the Energy Control Center (ECC). Charles is an operator working at the ECC.
Service flow 1.
1.	Charles observes a service interruption caused by a faulty power line. The power outage affects a significant number of customers in an urban area. In order to isolate the issue and restore the service to the affected customers, Charles needs to access a recloser (Distribution Automation Smart Grid Asset) connected by means of a cellular router served by MNOs A and B.
Service flow 1, alternative 1:
1.1.1	Remote Access to the recloser is possible but, after a short period of time, the connection is lost as both MNOs A and B’s facilities in proximity of the energy outage have exhausted their autonomous power reserves.
1.1.2	The fault cannot be isolated remotely in time and in order to restore the service to customers, field crews need to be mobilised for onsite operation. Restoration time increases dramatically.
NOTE: 	If the power outage only affected one of the MNOs (e.g. A) providing coverage to the site where the DSO would apply DA to end the outage, then the other MNO (e.g. B) could provide communication service to enable the DSO to restore service.
Service flow 1, alternative 2:
1.2.1	U is informed by MNOs A and B that cellular Nodes serving the router suffered a power outage coincident in time with U’s power line fault event. 
1.2.2	Both A and B inform U that their nodes have UPS with very limited capacity.
1.2.3	Using information from U, the MNOs A and B have information that they can use to conserve the limited power capacity and enable U to communicate with the site of the fault.
Service Flow 2.
Some days later, a storm situation causes a service interruption in a rural area. The recloser located closest to the fault is connected by means of Private Wireless connection. Private Wireless repeater site is owned and maintained by U. Power autonomy in the repeater site is appropriately dimensioned to meet U’s needs according to operations parameters The access to the recloser is possible and the fault can be solved in a minimal time with no service interruption to final customer in the area.
5.x.4	Post-conditions
The outcome of Service Flow 1, alternative 1 is unfortunate because it causes a lengthy service interruption for both energy and telecommunications service.
The outcome of Service Flow 1, alternative 2, allows this situation to be avoided. As the DSO and MNO have a standard channel for communication of energy outage incidents, they are both able to plan and execute recovery effectively.
The DSO can provide locality, communication requirements and estimated time of repair of an issue in DSO’s Distribution network. The MNO can use this information, especially the recovery schedule, the location and the communication requirements, to enable remote access to the Smart Grid asset that will solve the issue.
For example, in the event of a service interruption or outage affecting a 5G node with a limited power autonomy, the Node has access to information coming from the Network so that it is able to detect the root cause of the problem and react accordingly. The Node is able to efficiently manage the resources and prioritize granting access to U’s traffic. All the rest of processes that are not strictly necessary to the final aim of serving U’s need of cellular resources become dormant. 
MNO will inform DSO of the Power autonomy and location of the Node serving the Smart Grid asset that needs to be accessed for remote operations. The DSO will react accordingly, adjusting the operations taking into account the MNO communication constraints.
Thus, both parties will react accordingly, adjusting their processes to facilitate the resolution of the issue.U is able to successfully restore the issue affecting the line remotely so that the Node recovers the power supply after a short period of time. Once Power supply is back to normal, 5G node can resume its normal processes.
Energy system comes back online, taking into consideration the timing and UPS resource constraints of both MNO and DSO, as well as the locality of the incident. This is a marked improvement of the current system in which for availability considerations DSOs cannot rely upon mobile telecommunications for recovery with building a redundant infrastructure. This reduces the applicability of mobile telecommunications infrastructure to support energy utility communication.
Another alternative, shown in Service Flow 2, is that the MNO provisions their UPS resources sufficiently to suffer loss of service in the event of an energy system outage for a sufficiently long period of time to enable the DSO to restore service. The provisioning of the UPS can be informed by the outcome of past energy outage incidents, as well as historical information exchanged as per Service Flow 1, alternative 1 and 2 – as lessons learned.
[bookmark: _Toc50122443]5.x.5	Existing features partly or fully covering the use case functionality
Network slicing and QoS implementation in 5G networks enable the identification of DSO’s service criticality.
[bookmark: _Toc50122444]5.x.6	Potential New Requirements needed to support the use case
[PR5.x.6-1]	Subject to regulatory requirements and operator policy, an MNO shall support a mechanism by which a third party can identify the uninterruptable power supply status of the MNO’s infrastructure, specifying which physical regions would be affected in terms of physical topology, as this information will facilitate energy system recovery operations.
[PR5.x.6-2]	Subject to regulatory requirements, a MNO shall support a mechanism by which a third party can communicate the energy system recovery status in terms of location and time table to the MNO, as this information will facilitate MNO operations to facilitate energy system recovery.
NOTE: 	It is assumed that once aware of the proximity and duration of the energy outage, the MNO may manage the 5G Nodes affected by the outage to make use of the power autonomy remaining in the 5G Nodes, e.g. prioritizing the delivery of resources to support the energy system operations communications. Power consumption for energy system operations must be optimized so that the service recovery can be remotely orchestrated by the energy utility.
END CHANGE
