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Abstract of the contribution: This paper proposes a solution update to solve the Editor’s Note for solution#3 of FS_UAS_Ph3.
Discussion
In the last meeting, the solution is proposed for introduce the “height” information in the UAV location information. Then NWDAF takes the location information into account for QoS sustainability analytics for UAVs flight planning and monitoring in the pre-mission and in-mission flight. In this meeting, the solution is revised to solve the Editor’s Note.
 
As defined in clauses 5.4.5.2 in TS 23.287 for V2X, QoS Sustainability Analytics is supported by NWDAF to consider the location information expressed as lists of TAIs or Cell IDs. The main aspect of the Editor’s Note is to clarify whether the “height” information added in the UAV location information is needed for QoS Sustainability Analytics by NWDAF.

 In order to solve the Editor’s Note, we can refer to what is defined in TS 38.331 clause 5.5.4. In this chapter, the “height” information is configured in the UE corresponding reportConfig, as described ‘eventH’. The ‘eventH1’ is used as the aerial UE attitude becomes higher than a threshold and the ‘eventH2’ is used as the aerial UE attitude becomes lower than a threshold.  The ‘eventH’ can be used together with ‘eventA’ and it can be expressed as ‘eventAxHx’. The ‘eventAxHx’ is used to measure whether the neighbour cell condition is better or worse than a condition threshold and the aerial UE altitude is higher or lower than a height threshold. The mentioned measurement information indicates that the height information can have an effect on the condition or (RSRP) of serving cell. So, to introduce the “height” information in the location information expression of aerial UE is needed and not a paper work. 

Proposal 1: The height information can have an effect on the condition or (RSRP) of serving cell based on the description defined in TS 38.331 clause 5.5.4.

Back to the proposed terms ‘sky cells’ or ‘ground cell’ in the paper, the intention is that we try to use a vivid expression to make a distinction between the location information with height information added and the location information without height information. Whether ‘sky cells’ or ‘ground cell’ terms are defined is not in the scope of our solution.

With the height information included in the location information, the NWDAF can derive the QoS Sustainability analytics for the aerial UE. The NWDAF collects the corresponding statistics information on the QoS KPI for the relevant 5QI of interests from the OAM. The output QoS Sustainability analytics can refer to that defined for V2X service in TS 23.287.

Proposal 2: The NWDAF can derive the QoS Sustainability analytics for the aerial UE based on the corresponding statistics information from the OAM and LCS service.

As to the last Editor’s Note, it is FFS whether the NWDAF can be configured with information about the available “sky cells” and their coverage area. As described in TS 38.300, the Aerial UE flight path information consists of a number of waypoints defined as 3D locations and may contain a time stamp per waypoint. Considering that, the NWDAF can be configured with the UAVs coverage area based on the Aerial UE flight path information. As for the available “sky cells”, the NWDAF can collect the corresponding information from the OAM.

Proposal 3:  The NWDAF can be configured with information about the available “sky cells” and their coverage area from the OAM and the UAV flight path information.

A2X can leverage what is defined for V2X in clauses 5.4.5.2 in TS 23.287 with the following differences:

-	V2X is replaced by AF (e.g. USS/UTM).
-	if the location information is described as a list of waypoints (expressed as longitude, latitude and height in geographical coordinates)
Proposal
A solution is proposed for KI#1 in the UAS Ph3 TR 23.700-59.
*** Start of changes ***
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148498832]6.3	Solution #3: UAV flight planning and monitoring
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148498833]6.3.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This solution addresses Key Issues #1 which proposes to enhance the notification on QoS Sustainability Analytics mechanism to the AF (e.g. USS/UTM) for pre-mission flight planning and in-mission flight monitoring. 
The enhancement of QoS Sustainability Analytics supported by NWDAF is to consider the height information, corresponding to the UAV flight path when deriving the likelihood of a QoS change for an Analytics target period in the future in a certain area.
[bookmark: _Toc148498834]6.3.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]An AF (e.g. USS/UTM) may request notifications on QoS Sustainability Analytics from the NEF for an indicated geographic area or a path of interest and a target time interval in order to adjust the application behaviour in advance according to the potential QoS change. How the AF (e.g. UTM/USS) makes use of QoS Sustainability Analytics is outside of 3GPP scope. 
AF can in principle reuse what is defined for V2X Application Server in clauses 5.4.5.2 in TS 23.287. The main new aspect is to introduce the “height” information in the location information. The location or path information of UAVs differs from that of ground vehicles considering the UAV flight path information. As described in TS 38.300, the Aerial UE flight path information consists of a number of waypoints defined as 3D locations and may contain a time stamp per waypoint. Based on this information, the solution adds “height” information as an attribute to the location information.
The added “height” information is an important input for the NWDAF in order to generate a realistic QoS Sustainability analytics for UAV pre-mission flight planning and in-mission flight monitoring. While the antennas of the base station have a specific azimuth, the antennas are often directed to the ground, and the high-altitude coverage is thus rather limited (called “ground cells” in the following description). It can however be expected that there are also dedicated base stations deployed to provide a certain coverage for the high altitude (called “sky cells” in the following description). 
Specifically, we can refer to what is defined in TS 38.331 clause 5.5.4. In this chapter, the “height” information is configured in the UE corresponding reportConfig, as described ‘eventH’. The ‘eventH1’ is used as the aerial UE altitude becomes higher than a threshold and the ‘eventH2’ is used as the aerial UE altitude becomes lower than a threshold.  The ‘eventH’ can be used together with ‘eventA’ and it can be expressed as ‘eventAxHx’. The ‘eventAxHx’ is used to measure whether the neighbour cell condition is better or worse than a condition threshold and the aerial UE altitude is higher or lower than a height threshold. The mentioned measurement information indicates that the height information can have an effect on the condition or (RSRP) of serving cell. So, to introduce the “height” information in the location information expression of aerial UE is needed and cells supporting the aerial UE altitude can be considered as “sky cell”. 



Editor's note:	The assumption that such dedicated “sky cells” exist need to be confirmed during this study.
If the UAV flight path is on a low altitude or close to the ground, the performance measurement information of the ground cells should be used for the generation of the analytics. If the UAV flight path is at higher altitudes, the coverage area of the ground cell is rather small (or there may be even no coverage anymore). Hence, the QoS Sustainability analytics for the UAV at a certain height should be only based on the performance measurement information of the sky cells. If the altitude is in a range where both types of cells (i.e. ground and sky cells) could provide connectivity, the NWDAF could combine the performance measurement information of both types of cells (e.g. applying certain altitude dependent weights).    
With the height information (e.g., a height threshold or a height range) included in the location information, the NWDAF can derive the QoS Sustainability analytics for the aerial UE. The NWDAF collects the corresponding statistics information on the QoS KPI for the relevant 5QI of interests from the OAM. 

Editor's note:	It is FFS whether the NWDAF can be enabled to calculate the coverage area of “ground cells” for different heights. 
The NWDAF should therefore take the UAV height information into consideration in order to generate the QoS Sustainability analytics based on the performance measurement information of the most appropriate cells from OAM. In consequence, the AF has more accurate information available for UAV pre-mission flight planning and in-mission flight monitoring.
[bookmark: _Toc148498835]Editor's note:	It is FFS whether the NWDAF can be configured with information about the available “sky cells” and their coverage area. 
6.3.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]Editor's note:	This clause describes high-level procedures and information flows for the solution.


Figure 6.X.3-1: Procedure for QoS sustainability analytics request 
0. The UE establishes a PDU Session for USS communication as described in TS 23.256 clause 5.2.3.
1. The USS/UTM provides the flight path information and provisions it to the UAV via the application layer.
2. The USS/UTM can send a request to NEF for the UAV QoS sustainability analytics, containing the UAV flight path information defined as 3D location waypoints.
3. The NEF transfers the request to the NWDAF.
4.  The NWDAF derives the QoS analytics output based on the information collected from the OAM.
5. The NWDAF sends the QoS sustainability analytics results to the NEF.
6. The NEF transfers the QoS sustainability analytics results to the USS/UTM.
[bookmark: _Toc148498836]6.X.4	Impacts on services, entities and interfaces
AF (USS/UTM):
-	Provide location information (waypoints defined as 3D locations) to NEF when request QoS Sustainability Analytics
NWDAF:
-	Consider 3D location for deriving QoS Sustainability Analytics in order to identify the performance measurement information of the most appropriate ground and/or sky cell and to estimate the coverage area of the ground cell at the respective height (Input and Output data of the Analytics is not impacted) 
*** END of changes ***
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pre-condition: UAV registered to NW and established PDU session to communicate with USS/UTM

1. via app layer: USS/UTM determined the flight path and provisioned it to UAV

2. NEF Analytic request/subscribe (Analytic ID=QoS Sustainability, Filter (location information(one or multiple waypoints defined as 3D locations )) )

3. NWDAF Analyticsinfo request/subscribe (Analytic ID=QoS Sustainability, UAV ID, Filter (location information(one or multiple waypoints defined as 3D locations )) )

4. Derive QoS information consideraing 3D location indicated in step 3

5. NWDAF Analyticsinfo response/notify (UAV ID, QoS inforamtion  )

6. NWDAF Analyticsinfo response/notify (UAV ID, QoS inforamtion  )




