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Abstract of the contribution: This paper is proposed to update solution#3 to support QoS Sustainability Analytics with fine granularity location information.
1. Discussion
[bookmark: _Toc352077766]Based on the following description in clause 6.9.1 in TS 23.288:
The request includes the following parameters:
-	Analytics ID = "QoS Sustainability";
-	Target of Analytics Reporting: any UE;
-	Analytics Filter Information:
-	QoS requirements (mandatory):
-	5QI (standardized or pre-configured) and applicable additional QoS parameters and the corresponding values (conditional, i.e. it is needed for GBR 5QIs to know the GFBR); or
-	the QoS Characteristics attributes including Resource Type, PDB, PER and their values;
-	Location information (mandatory): an Area Of Interest or a path of interest. The location information could reflect a list of waypoints:
-	if the location information is an Area Of Interest, the area can be either described in a coarse granularity as list of TAIs or Cell IDs, or in a fine granularity as geographical area (that can be smaller than a cell), or both (coarse and fine granularity); if both granularities are provided, the NWDAF understands that the area of interest is the intersection between the fine granularity location and the list of TAIs or Cell IDs.
-	if the location information is a path of interest, the area can be either described in a coarse granularity as list of TAIs or Cell IDs, or in a fine granularity as a list of waypoints (expressed as longitude and latitude in geographical coordinates) and combined with a radius value, or both (coarse and fine granularity); if both granularities are provided, the NWDAF understands that the path of interest is the intersection between the fine granularity location and the list of TAIs or Cell IDs.
-	Threshold linear distance: The distance travelled by the UE before reporting subsequent location as described in TS 23.273 [39].
[bookmark: _Toc510607499][bookmark: _Toc518306733]The location information of QoS Sustainability Analytics could be in a coarse granularity as list of TAIs or Cell IDs or in a fine granularity as a list of waypoints (expressed as longitude and latitude in geographical coordinates) and combined with a radius value. The current solution#3 only covers the case of location information of coarse granularity, it is not clear how to support the location information of fine granularity. This pCR is proposed to add the solution to support the location information of fine granularity.
2. Proposal
It is proposed to agree the following updates to solution#3 in TR 23.700-59.
* First change * 
[bookmark: _Toc148498832][bookmark: _Toc160357053][bookmark: _Toc160357266][bookmark: _Toc160429119][bookmark: _Toc160798897][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]6.3	Solution #3: UAV flight planning and monitoring
[bookmark: _Toc148498833][bookmark: _Toc160357054][bookmark: _Toc160357267][bookmark: _Toc160429120][bookmark: _Toc160798898]6.3.1	Key Issue mapping
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][bookmark: _Toc160357055][bookmark: _Toc160357268][bookmark: _Toc160429121][bookmark: _Toc160798899]6.3.2	Description
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 clause 5.4.5.2 of TS 23.287 [8]. 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 [9], 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).
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).
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.
Editor's note:	It is FFS whether the NWDAF can be configured with information about the available "sky cells" and their coverage area.
Based on the description in clause 6.9.1 in TS 23.288, the QoS Sustainability analytics could be related to location information with a coarse granularity as list of TAIs or Cell IDs or related to location information with a fine granularity as a list of waypoints (expressed as longitude and latitude in geographical coordinates) and combined with a radius value. So the existing waypoint is a 2D location. For UAV case, the location information with a fine granularity should support 3D locations which are expressed as longitude, latitude and height in a geographical coordinates. The NWDAF invokes GMLC service to obtain the 3D location of UAV. The “sky cell” can be used to improve the accuracy of height of the 3D location of UAV. In this case, the existing positioning procedure can be re-used, no enhancement is needed.
[bookmark: _Toc148498835][bookmark: _Toc160357056][bookmark: _Toc160357269][bookmark: _Toc160429122][bookmark: _Toc160798900]6.3.3	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc148498836][bookmark: _Toc160357057][bookmark: _Toc160357270][bookmark: _Toc160429123][bookmark: _Toc160798901]6.3.4	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 change *
