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Abstract: This document proposes a use case on remote sensing in satellite


* * * First Change * * * *
5.x	Use case on supporting different services with multi-orbit satellites
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.x.1	Description
The control center of the Meteorological Bureau monitors Earth's atmosphere, clouds, oceans and other aspects of weather through the data and images returned by remote sensing satellites for weather forecasting and nature disaster prediction. Ministry of Natural Resources monitors earthquake, fire disaster, typhoon, hurricane, sandstorm, cold wave and other natural hazard through remote sensing satellite for weather forecasting and nature disaster prediction. 
Remote sensing sSatellites for weather forecasting and nature disaster prediction take a set of high-resolution meteorological images at regular intervals, which clearly show the distribution, thickness and shape of cloud cover, topography. These images are rapidly transmitted back to the ground, where experts from the Meteorological Bureau analyze them to accurately predict the trend of weather systems. Experts of Ministry of Natural Resources could analyze these pictures to predict and monitor natural hazard accurately before it happens. There are a group of remote sensing satellite for weather forecasting and nature disaster prediction at LEO. Usually, they transmit these pictures back to ground. Application server on the ground will proceed data processing and analysis based on requirements of experts. Since these images are high-resolution and are generated at about 1.5G/s, which need very high bandwidth to transmit back to ground, it is more efficiency to process and analysis on the satellite and send the results to ground. However, as the load on remote sensing satellite is limited as it equipped with a lot of high-resolution cameras, it’s not very practical for remote sensing satellite to equip large amount of computing resource. Communication satellites are distributed in space on LEO, MEO, and GEO, they are more convenient to facilitate computing resource. And with the bandwidth at about 15-25Gb/s on ISL, remote sensing satellites for weather forecasting and nature disaster prediction can send the data to communication satellites and 5G system is able to provide Service Hosting Environment on satellite for the data processing.
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.x.2	Pre-conditions
In this use case, weather analysis service requires for big bandwidth, and Operator A has multiple LEO satellites and also GEO satellites, servers of Ministry of Natural Resources are deployed in the edge application server on two LEO satellites of operator, and servers of Meteorological Bureau/Ministry are deployed in the edge application server on three GEO satellites. There are a group of LEO  satellites for weather forecasting and nature disaster prediction to monitor same area which are also operated by Operator A. 
Weather analysis service requires large number of data for analysis such as high-resolution pictures which take very large bandwidth of satellite, it’s difficult to transmit all the data at one time for LEO for weather forecasting and nature disaster prediction. 5G system could select LEO to provides transmission and computing service. Natural hazard service requires for high reliability, and 5G system could select GEO to provides transmission and computing service. There are a group of remote sensing satellite to monitor same area. They need to transmit these pictures to application server for data processing and analysis based on requirement of experts.
[bookmark: _Toc354586744][bookmark: _Toc354590103][bookmark: _Toc355779206]5.x.3	Service Flows
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Figure 5.x.3-1 office on the ground monitor weather and natural hazard through remote sensing satellite for weather forecasting and nature disaster prediction
1.Remote sensing sSatellites for weather forecasting and nature disaster prediction take a set of pictures of earth’s atmosphere, clouds and topography with high definition.
2.As the pictures are high-resolution, and Remote sensing satellites are LEO, the data cannot be transmitted to ground at one time. So satellites for weather forecasting and nature disaster predictionestablish an PDU session to sends these pictures data to the edge application server which is deployed on operator’s LEO to do on-board processing, so that only the processing result will be send to the ground which takes lower bandwidth.application of Meteorological Bureau/Ministry of Natural Resources through 5G system on the satellite.
3a.5G system finds that these pictures are high-resolution. 5G system select the most closely EAS on the operator LEO satellites. High-resolution pictureswill be send to the EAS OFof Meteorological Bureau receives on the operator LEO via inter-satellite link high-resolution pictures of all these remote sensing satellite. 
3b.5G system select most closely EAS on the GEO. High-resolution pictures of all these satellites for weather forecasting and nature disaster prediction will be send to the EAS of Ministry of Natural Resources on the operator GEO via inter-satellite linkreceives high-resolution pictures of all these remote sensing satellite. 
4.EAS receives images, process and analysis predicted results. EAS sends result to Meteorological Bureau/Ministry of Natural Resources on the ground.
5a.Alice, an expert of Meteorological Bureau, receives analysis results and part of pictures. 
5b.Bob, an expert of Ministry of Natural Resources, receives analysis results and part of pictures. 
[bookmark: _Toc354586745][bookmark: _Toc355779207][bookmark: _Toc354590104]5.x.4	Post-conditions
Alice receives analysis results and publish to citizens. It will be rainy tomorrow. 
Bob receives analysis results and notify to related department of fire disaster.

[bookmark: _Toc354590106][bookmark: _Toc355779209][bookmark: _Toc354586747]5.x.5	Existing features partly or fully covering the use case functionality
3GPP TS 22.261None., clause 6.5.2 on Service Hosting Environment:
The 5G network shall enable a Service Hosting Environment provided by operator.
3GPP TS 22.261, clause 6.3.2.3 on satellite access includes the following requirements: 
The 5G system shall be able to provide services using satellite access.
3GPP TS 22.261, clause 6.5 on satellite access includes the following requirements：
A 5G system with satellite access shall be able to select the communication link providing the UE with the connectivity that most closely fulfils the agreed QoS
5.x.6	Potential New Requirements needed to support the use case
[bookmark: OLE_LINK18][PR 5.x.6-1] Based on regulatory requirements and operators’ policy, the 5G system shall support Service Hosting Environment (e.g. edge application server) on LEO and GEOmulti-orbit satellites.
[PR 5.x.6-2] Based on regulatory requirements, operators’ policy and agreement with 3rd party, the 5G system shall support a mechanism to provide different communication services with different service requirements via LEO or GEOmulti-orbit satellites.
NOTE: One example on different communication services here is operator can choose the most suitable service hosting environment on-board of satellites, based on the relative distance between satellites as they moving on the orbits.   
* * * End of Change * * * *
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