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1. Introduction
This contribution proposes the procedures for Real-Time UAV Connection Monitoring And Location Reporting.
2. Reason for Change
Per Study in FS_UASAPP TR 23.755, Real-time networking monitor and location reporting play an important role to fulfill stage 1 requirements. In TR 23.755, solution#12 aims to address the KI#1 and #3 and provides real-time monitoring, loss of communication, and location reporting for given UAS operations. 
The current agreement for Solution#12 in TR 23.755 is as following:
	Sulotion#12 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 enhanced step for solutions for key issue#3 and key issue#11 with provided real-time network connectivity status.


However, some procedural support is missing from SEAL:
	1.	For unicast traffic, currently, SEAL NRM-S does not have procedures to:
1.1) Allow UAE-S to request network connection status from NRM-S.
1.2) Report network connection status back to UAE-S.
1.3) Detect connection loss or status with NRM-C.
2.	The LMS location report does not have support to indicate the location timeliness.



3. Proposal
It is proposed for adoption to 3GPP TS 23.255 v0.3.0. The corresponding miss features from SEAL are proposed as follows:
· Real-time network connection monitoring support in S6-210752
· Proposed location report timestamp support in S6-210751


* * * Change * * * *
6.x 	Real-Time UAV Connection Status Monitoring and Location reporting
[bookmark: _Toc464463366][bookmark: _Toc478400631][bookmark: _Toc475064960][bookmark: _Toc526019532][bookmark: _Toc57272536]6.x.1	General
This clause enables the UAE server to provide a real-time view of UAV network status and location reporting, in particular with the supporting of following use cases: 
· Support of real-time monitor the 3GPP network connection with UAVs.
· Support of reporting of loss of communication with UAVs.
· Support of location reporting such as last known location after loss of communication.
6.x.2	Procedures
[bookmark: _Toc62758535][bookmark: _Hlk67990933]6.x.2.1	Procedure for real-time UAV network connection status monitoring
Figure 6.x.2.1-1 illustrates the real-time network monitoring support for UAV operations.
Pre-conditions:
-	A UAV has established a connection with the 3GPP network after the authentication and authorization process.
-    The SEAL network resource management including SEAL NRM-C and NRM-S are both deployed for connected UAVs.
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Figure 6.x.2.1-1: real-time UAV network connection status monitoring

1. The NRM-C communicates with NRM-S using the NRM-UU interface obtaining the current network connection status as specified in clause 14.3.2.x in 3GPP TS 23.434 [11]. The NRM-S responds to the network status as specified in clause 14.3.2.z in 3GPP TS 23.434 [11]. 
2. The UAE server can obtain network connection status by actively pulling from NRM-S as specified in clause 14.3.2.y in 3GPP TS 23.434. 
3. The NRM-S sends connection status report back to UAE-S as specified in clause 14.3.2.z in 3GPP TS 23.434 [11]. 
4. The SEAL NRM server interacts with 3GPP CN regarding network connectivity statuses such as events regarding "Loss_of_connectivity_notification" or other PDN connectivities, as specified in 3GPP TS 29.522 [18].
5. The NRM server indicates to the UAE server there is a loss or unstable connection as specified in clause 14.3.2.z in 3GPP TS 23.434 [11].
6. The NRM-S detects communication resumption by interacting with 3GPP CN as specified in 3GPP TS 29.522 [18].
7. The NRM-S indicates to the UAE server that the connection is resumed connection as specified in clause 14.3.2.z in 3GPP TS 23.434 [11].

6.x.2.2	Procedure for real-time UAV location reporting
Figure 6.x.2.2-1 illustrates the real-time network UAV location reporting with a focus on finding the last known location in case of lost connectivity. 
Pre-conditions:
-    The SEAL network resource and location management are both deployed for connected UAVs.
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Figure 6.x.2.2-1: real-time UAV 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 as specified in clause 14.3.2.x in 3GPP TS 23.434 or report from NRM-S itself as specified in clause 14.3.2.y in 3GPP TS 23.434 [11].
2.	The NRM-S then periodically reports back to UAE-S regarding the current network connection status as specified in clause 14.3.2.z in 3GPP TS 23.434 [11].
3.	When the 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 3GPP TS 23.434 [11].
	NOTE: The UP status may be implementation-independent. 
4. 	The NRM server indicates to the UAE server there is a loss or unstable connection as specified in clause 14.3.2.z in 3GPP TS 23.434 [11].
5.	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 3GPP TS 23.434 [11]. The last known location is specified in clause 9.3.2.2 of TS 23.434 [11] with a unique timestamp. 
6.	The NRM-S indicates to the UAE server that the connection is resumed as specified in clause 14.3.2.z in 3GPP TS 23.434 [11].
7.	Once the UAE server receives a notification about connection resumption, it may again trigger the location update request to LMS as specified in clause 9.3.9 of 3GPP TS 23.434 [11].

[bookmark: _Toc62758536]6.x.3	Information flows
Editor's Note:	This clause will describe the information flow tables
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