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Abstract: This contribution proposes a use case for UAV where service restriction applies

Discussion & Proposal
In this contribution, we provide aspects to consider when operators have designated certain resources accessible by UAV and have restricted certain resources inaccessible by UAV.
It is proposed to agree on the text proposal below.


<<<<<<<<<<<<<<< Text Proposal >>>>>>>>>>>>>>>>>>>>>>

x.y	Separation of UAV service area
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]x.y.1	Description
Conventionally, antennas for cellular communication are mounted on high-rise cell towers and tilted toward a little bit downward direction. It is because humans are typically either on the ground or in the building.


Figure x.y.1-1: Coverage provided by cell tower for typical users

With introduction of communication service to UAVs, some UEs are located above conventional coverage. Thus, there is a need to adjust antenna system so that there is a coverage at the height where a UAV operates. In some case, additional equipment can be installed. This is illustrated in the following figures.


Figure x.y.1-2: Change of tilting to accommodate UAV


Figure x.y.1-3: Addition of equipment to accommodate UAV
Thus, it is necessary to differentiate service offering to various UEs. In above scenario, where and what can be provided to UAV UEs is different from where and what can be provided for other non-UAV UEs.
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]x.y.2	Pre-conditions
Tom has two subscriptions for mobile service with MNO A. One is for UE S which is a smartphone and the other is for UE U which is UAV. The UAV is used for building inspection and city monitoring purpose. Tom is living in a city F where all building is lower than 100 m. Because there are different characteristics regarding where the UEs can be located, the MNO has put following restrictions to the use of resources: 
- For the height below 100 m from the ground, every UE is provided with connectivity service. 
- For the height above 100 m from the ground, UEs with special subscription is provided with connectivity service. 

[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]x.y.3	Service Flows
One day, Tom is ordered to monitor the exterior of buildings in the city to assess any potential risk. Following is event flow: 
-	The UAV equipped with various sensors takes off ground. The UAV is controlled by Tom. While installing sensors to the UAV, Tom accidentally drops his smartphone UE S into the UAV. But, Tom is not aware of this. 
-	As the UAV ascends higher, the network adjusts radio resources to optimize communication to the UE S and UE U. While providing connectivity services to the UEs, the network generates charging records.
-	As the UAV approaches 100 m from the ground, the network checks whether UE S and UE U can still be served. Because UE S is not allowed to use connectivity service above 100m, warning is sent to the UE S. Because UE S is not designed for UAV purpose, it may not have subscribed to or support 3GPP-based positioning method. Also, the UE S may not have activated non-3GPP-based positioning method. Thus, network needs to estimate the height of the UE S without assistance from it.
-	As the UAV ascends beyond 100 m from the ground, communication service to UE S is dropped. In addition, to protect network service from any interference, access from UE S is further prevented for all cells regardless of RAT, frequency or operators. The UE S may be allowed only for emergency call. However, communication service to UE U is still provided. To assist more accurate assessment of traffic for UE U, the network also adds records of data exchange above 100m from the ground into the generated charging information. 
-	The UAV further ascends and approaches 200 m from the ground, above which another subscription is required. Thus, before reaching 200 m, the network informs Tom of potential disconnection of connectivity service. Tom decides to start descending of the UAV, not to lose control.
-	After finishing its duty, the UAV starts descending. As the UAV goes below 100 m from the ground, the communication service to UE S is immediately restored. 
In the above service flow, the connectivity service for UAV can be either direct communication or indirect communication.

[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]x.y.4	Post-conditions
UEs are provided with communication service according to their assignment. Network can gather charging information based on the location whether the communication service is provided.

[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]x.y.5	Potential Impacts or Interactions with Existing Services/Features
Currently, in Rel-15, only subscription information on whether aerial service is allowed is delivered from core network to radio access network. Based on this information, radio access network can release connection when it estimate that the UE is in the air and the UE does not have subscription for aerial service. However, tThis information is not enough to make does not have details to allow other intelligent decision described in x.y.3.  
TS 22.071 has following requirements for LCS:
-	When providing a Location Estimate, the LCS Server may provide the vertical location of an UE in terms of either absolute height/depth or relative height/depth to local ground level. The LCS Server shall allow a LCS Client to specify or negotiate the required vertical accuracy. The LCS Server shall normally attempt to satisfy or approach as closely as possible the requested or negotiated accuracy when other quality of service parameters are not in conflict.
-	To support transaction based charging where applicable, service associated call detail records may need to include (as a minimum) the following additional information (depending on the specific service)
Type and Identity of the LCS Client;
Identity of the target UE;
Results (e.g. success/failure, method used, position, response time, accuracy) 
Time Stamp; 
Type of coordinate system used.
Thus, in LCS framework, charging record is made per request for location fix, and does not provide information about the relationship between location and the delivered traffic

y.x.6	Potential new requirements
The 3GPP system shall be able to prevent a UE, located in a position where the UE is not authorized for a connectivity service (e.g. operating above certain altitude height from the ground within a cell), from accessing to any network except for emergency service.
The 3GPP network shall be able to support estimation of network-based positioning (e.g. altitude) of a UE.
The 3GPP system shall be able to gather collect charging information for a UE with subscription to aerial service with based information on the position (e.g. altitude) for the delivered traffic.
The 3GPP system shall be able to support for the UE ornotify the authorized third party to be notified of potential stopping of connectivity service before the UE enters into area (e.g. altitudeheight from the ground) where the connectivity service is not authorized for the UE. 
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