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1. Introduction
3GPP system design should enable real-time monitoring and reporting for UAV operation, per TS 22.125:
“The 3GPP system shall provide means to allow a 3rd party to request and obtain real-time monitoring the status information (e.g., location of UAV, communication link status) of a UAV.”
Lost of communication between UAS and the 3GPP network may happen in any phase of UAV operation. When communication is lost, neither USS/UTM or 3GPP network can pinpoint the location of the UAV. Therefore, it is important to be able to know the network condition in near real-time to avoid any service delays. 
By actively monitoring the connection status, actuate UAV location may be updated in real time as well as information like last known location and network en route converge monitoring.
2. Reason for Change
This solution provides a real-time network state monitoring and location reporting workflow to fulfill the stage 1 requirement. 
3. Proposal
It is proposed to include the proposed solution below into to 3GPP TR 23.755 v0.12.0.


* * * First Change * * * *
[bookmark: _Toc42708501]8.X	Solution #x – Support on Real-time UAV Connection Monitoring and Location Reporting
[bookmark: _Toc475064960][bookmark: _Toc478400631][bookmark: _Toc42713660][bookmark: _Toc42713799][bookmark: _Toc42714057]8.x.1 	Solution description
This solution addresses KI#1 and KI#3.
A 3GPP network-connected UAV may lose communication with the 3GPP network in any phase of UAV operation. When communication is lost, neither USS/UTM nor 3GPP network can pinpoint the location of the UAV. Therefore, it is important to be able to know the network condition in near real-time to avoid any service delays. 
This solution provides a real-time UAV connection monitoring and location reporting mechanism to fulfill the Stage 1 requirement. It will not only enable the UAE server to actively monitor the 3GPP network connection with UAVs but also provides other advantages such as accurate location reporting and network converge monitoring.
This solution may apply to the the following use cases:
· Real-time monitor the 3GPP network connection with UAVs
· Report when loss of communication with UAVs
· Provide last known location after loss of communication
The following pre-conditions need in place:
· A UAV has established a connection with the 3GPP network after the authentication and authorization process
· The SEAL network resource management and location services are deployed for connected UAVs.
Figure 8.x.1-1 illustrates the real-time support for UAV Connection monitoring and Location Reporting
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Figure 8.x.1-1: Real-Time UAV Connection monitoring and Location Reporting
1. The UAE-S obtains real time network connection status by periodically pulling the 3GPP network signal reception quality report from NRM-C to NRM-S.
Note: The frequency of actively pulling is implementation independent. High frequency means high power consumption but provides near real-time monitoring.
2.    The NRM-S then periodlically reports back to UAE-S regarding current network connection status. 
3. When connection status in step 2 is in UP status, the UAE-S may trigger location update request to LMS as specified in Clause 9.3.9 of TS 23.434.
4.   The SEAL NRM server interacts with 3GPP CN regarding network connectivity status such as events regarding “Loss_of_connectivity_notification” or other PDN connectivities, as specificed in 3GPP TS 29.522 [8]. 
4.a The NRM server indicates to the UAE server there is loss or unstable connection.
5. (optional) With the loss of the communication link, the LMS may still provide the last known location to the UAE server using functions as specified in Clause 9.3.9 of TS 23.434.
6. The  NRM-S detects communication resumption by interacting with 3GPP CN as specificed in 3GPP TS 29.522 [8]. 
6.a The NRM-S indicates to the UAE server that connection is resumed. 
7.  Once the UAE server receives notification about connection resumption, it may again trigger the location update request to LMS as specified in Clause 9.3.9 of TS 23.434.

[bookmark: _Toc42708528]8.x.2	Solution evaluation
This solution provides a viable technical approach to enable UAE-S to 1) obtain near real-time UAV locations by actively monitoring the network connection status using services provided by SEAL 2) directly react on 3GPP CN monitoring events. This solution may also be used as an enchanced steps for solutions for KI#3 and KI#11 with provided real-time network connectivity status.  
However, some procedure support are missing from SEAL: 
· For unicast traffic, currently SEAL NRM-S does not have procedues to:
· Allow UAE-S to request network connection status from NRM-S
· Report network connection status back to UAE-S
· Detect connecton loss or status with NRM-C
· The LMS location report does not have support to indicate the location timeliness.
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