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1.0 Title
Oil and Gas Pipeline Cellular/Satellite Gateway
1.1 Description
This use case addresses a cellular gateway to transport oil and gas pipeline data to a backend server, to remote monitor and manage pipeline meters, Oil and gas companies can have meters are remote destinations that makes manual monitoring of the state of these meters as an expensive task to be pursued on a regular basis. Automated monitoring of oil and gas pipeline data can streamline the remote monitoring and management of these remote pipeline meters.
1.2 Source
Qualcomm
1.3  Actors
      Oil and gas pipeline meters, cellular networks, backend servers, remote monitoring and management software
1.4 Pre-conditions
Cellular network connectivity, Satellite connectivity
1.5 Triggers
New pipeline sensor data requiring transport to a backend server

Network dynamic access constraint or network utilization constraints or prior network access policy constraints or device energy minimization considerations can cause delay tolerant sensor data to be buffered (and aggregated if needed) at the gateway and transmitted at a later time

Processing of recent measurements can result in remote requests for additional or more frequent measurements
A firmware upgrade becomes available that needs to get pushed to the gateways

1.6 Normal Flow
         Sensor data related to oil/gas quantity and quality, pressure, load, temperature, and consumption data is forwarded to backend server that is processed by a remote monitoring service associated with the oil and gas pipeline. Pipeline sensors and pipeline cellular gateways can communicate with each other wirelessly (if sensors and gateways are different nodes in the system). Pipeline cellular or satellite gateways can serve as aggregation points.  Sensor data may be locally forwarded until it reaches a gateway or directly transmitted to the gateway depending on proximity of the sensor(s) to each gateway on the pipeline.
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1.6.1 Alternative flow 1
                          Pipeline meter data can be stored, aggregated, and forwarded at an appropriate time based on network availability constraints or policy constraints or energy minimization constraints for the pipeline meter gateway. Transmission policies can be designed made to minimize network overhead. 
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1.6.2 Alternative flow 2
                          Pipeline meter data can be processed by the remote monitoring and management service. If any anomalies are detected, additional measurements could be triggered, or more frequent measurements could be triggered, or measurements by additional sensors can be triggered by the remote service manager. Firmware upgrades can also be provided by the remote management service. Remote measurement requests are typically triggered or polled only as absolutely needed so as to avoid the overhead of unnecessary polling and network congestion using such schemes with Normal Flow or Alternative Flow 1 preferred for reporting sensor data. 
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1.7 Post-conditions
Sensor data is stored in a database associated with the backend server. Remote monitoring service verifies the status of the different pipeline meters.
1.7.1 Alternative flow 1
Data is buffered and transmitted when the network or policy constraints or energy optimization constraints allow transmission of delay-tolerant pipeline sensor data

1.7.2 Alternative flow 2
More frequent or additional measurement request events can get triggered from the network based on processing of recent measurement data. 
1.8 High Level Illustration
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1.9 Potential requirements
Pipeline sensor data can be stored-and-forwarded and aggregated to be transmitted at an appropriate time
Gateway needs to be able to aware of dynamically changing network access and link utilization constraints and gateway device energy constraints
End-to-end system needs to allow for provisioning of policies at the gateway for data transmission

Backend processing can result in additional or more frequent measurement of sensor data

Ability to provide remote firmware upgrades is desirable for these pipeline gateways at remote locations

Ability to locally forward data wirelessly between nodes to a local aggregation point serving as a gateway may be desirable depending on the location of sensor nodes and gateway nodes. 
System shall determine policy for transmitting data such as a scheduled transmission versus an aggressive polling request based on the urgency of information, or aggregating information based on delay tolerance, to best utilize network resources.
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