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1. Introduction
This contribution provides a proposal for editorial corrections.
2. Reason for Change
Proposed to fix editorial corrections.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.755 v1.1.0.
* * * First Change * * * *

8.1.1.2
Network assisted positioning provided to USS/UTM

The USS/UTM may require to be aware of the UAV's position during the entire duration of the UAV's flight due to regulatory requirements. This positioning information can be obtained by the UAV using the on-board GNSS unit of the associated UE or other means. The UAV then uses this positioning information when updating UAV-C and/or USS/UTM with live location information. Network assisted positioning is provided to USS/UTM to enable more precise or reliable UAV tracking information. Additionally, the UAV reported live location information to USS/UTM can be verified by the USS/UTM by means of supplemental network provided positioning information.





Figure 8.1.1.2-1: Procedure for Network assisted positioning provided to USS/UTM

NOTE:
All parameters related to positioning, like e.g. flight plan, 3D waypoint, measurement precision, radar and broadcast information are examples only. Further, information related to positioning also depend on regulatory requirements.

Pre-conditions: 

-
The UAV and UAV-C are both registered with the network (if the UAV-C is a UE) and USS/UTM, and are authorized for flight operations with mechanisms outside the scope of this solution.

Steps from the figure are described next:

1a-1b.
The NR positioning protocol is established between the UEs (the UE associated with the UAV and the UE associated with the UAV-C) and the Location Server in the network. As part of the protocol establishment, the location measurement and reporting configurations are also established. Such parameters may include the periodicity and positioning type (e.g., E-CID, A-GNSS, RSTD, etc.). Location and positioning is specified according to 3GPP TS 23.271 [8] and 3GPP TS 36.305 [19] for E-UTRAN and 3GPP TS 23.273 [9] and 3GPP TS 38.305 [20] for NG-RAN.

2a-2b.
The UAV reports measurements using the positioning protocol to the Location Server. The reporting quantities, periodicities, and other quantities are as per the configuration exchanged during the positioning protocol establishment.

3a-3b.
The UAV reports its live location information to the USS/UTM as per configuration (e.g. based at least on regulatory requirements such as periodicity, precision, etc.) on the communication interface between the UAV and the USS/UTM. This reporting configuration can be supplied before or during flight authorization, or in step 1. These reports can include readings from the on-board GNSS unit and, perhaps, augmented by an inertial measurement unit, if available.

4a.
The USS/UTM at any time sends a UAS Positioning Assistance Request to the UCF. This message includes an identifier of the UAV, required positioning or tracking quality requirements including for different flight stages, etc.). Positioning requirements information can be known to the network (e.g. established with USS/UTM during UAS flight authorization). In that case, it is possible that the USS/UTM directly requests the network to activate the network assisted positioning reports (i.e., skip 4a/b straight to 4c). 

4b.
Upon receiving a UAS Positioning Assistance Request message from the USS/UTM, the UCF responds with a UAS Positioning Assistance Response message. This message conveys the UCF's ability to fulfil the positioning request from the UAV, 

4c.
Upon receiving the UAS Positioning Assistance Response message, the USS/UTM can transmit a UAS Positioning Assistance Confirm message to the UCF to signal conclusion of the positioning configuration establishment and/or to activate positioning report transmission by the UCF.

4d.
The UCF sends a Positioning Request to the Location Server including the UAS ID and the positioning configuration established with the USS/UTM.

4e.
The Location Server sends the available position information about the indicated UAV to the UCF. The supplied UAV tracking or positioning information complies with the requested configuration in terms of the precision, periodicity, etc.

5-6.
The UCF, upon receiving the UAV positioning information from the Location Server, provides the UAV location information based on network positioning measurements to the requesting USS/UTM. This network supplied UAV position can be used by USS/UTM to verify UE supplied location information (step 3).

* * * Next Change * * * *

8.4.2
Solution evaluation 

Key Issue #5 provides the following topics for investigation related to the UAV Application Server QoS Provisioning:

a.
Whether and how the application layer QoS requirements are provided to the 3GPP system?

b.
Whether and how QoS differentiation can be supported for UAV operations (e.g. for C2 communication mode, mission type, C2 communication types)?

c.
Whether and how UAE/SEAL layer needs to be enhanced to support the QoS monitoring/provisioning?

d.
Whether and how UAE/SEAL layer needs to be enhanced to support modifying QoS requirements as requested by the UAV-controller or the USS/UTM?

This solution covers:

-
bullet a) by enabling UAE server to interact with 3GPP system to provide the updated QoS requirements for compensating QoS for a C2 application session;

-
bullet c) since it enhances the UAE layer to support C2 application QoS provisioning for the updated requirements;

-
bullet d) since it enhances the UAE layer to support modifying QoS requirements based on  UAV-C request (as in Step 1).

This is a viable solution for ensuring C2 end-to-end QoS requirements fulfilment even if one of the Uu links gets downgraded (e.g. UAV). The solution is technically feasible, since it uses existing SA2/SA6 defined APIs; and proposes a new capability at the UAE-S for identifying and coordinating a joint application session QoS adaptation for the involved Uu links, for ensuring that the end-to-end C2 requirements are met. This solution only requires enhancements over U1-AE reference point.

* * * Next Change * * * *

8.12.1
Solution description

This solution addresses key issue#1 and key issue#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 fulfil 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 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.

Figure 8.12.1-1 illustrates the real-time support for UAV Connection monitoring and Location Reporting.

Pre-conditions:

-
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.
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Figure 8.12.1-1: 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 periodically reports back to UAE-S regarding the current network connection status.

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].

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 specified in 3GPP TS 29.522 [18].

4a.
The NRM server indicates to the UAE server there is a 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 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].

6a.
The NRM-S indicates to the UAE server that the 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 3GPP TS 23.434 [11].
8.12.2
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 enhanced steps for solutions for key issue#3 and key issue#11 with provided real-time network connectivity status.

However, some procedure support are missing from SEAL:

a.
For unicast traffic, currently, SEAL NRM-S does not have procedures to:

-
Allow UAE-S to request network connection status from NRM-S.

-
Report network connection status back to UAE-S.

-
Detect connection loss or status with NRM-C.

b.
The LMS location report does not have support to indicate the location timeliness.
* * * Next Change * * * *

Removed the verification part �in Step 5 to make it aligned with the detailed description of step 5.
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