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Introduction

SA6 are now studying on application layer support for Unmanned Aerial System (UAS) services (FS_UASAPP SID) within the release 17 version of the 3GPP specifications. In the near future, the stage 3 work is to be developed by CT WGs.
This paper attempts to describe the status of FS_UASAPP work under SA6 responsibility, and analyse potential stage 3 CT WGs impacts.

2
Analysis of UASAPP status
2.1
General
The objective of stage 2 study work is captured in the SID [1] which covers follow four parts:

"1) Analyze Stage 1 specifications (3GPP TS 22.125, 3GPP TS 22.281 and 3GPP TS 22.282), to determine which requirements could potentially have application level impacts that related to UAS aspects. Communicate these requirements to SA2 for consideration in their architecture study (FS_ID_UAS-SA2);

2) Develop key issues, corresponding architecture requirements and solution recommendations to enable the application layer support for UAS over 3GPP networks;
3) Analyze the re-use of functionalities from SA6 specifications for the solutions, where applicable; and

4) Provide suitable application layer APIs."
The stage 2 study work is under developing in SA6 and is captured in 3GPP TR 23.755 [2]. Up to April SA6#36-BIS-e meeting, the status of FS_UASAPP is 35% completed. There is SA6#37-e meeting ongoing at the end of the May and the updated status is not available before the Tdoc deadline of CT1#124e meeting.

2.2
Functional model description
Figure 1 illustrates the simplified architectural model for the UAS application layer. The UAS UE1 communicates with UAS application server over U1 reference point and the UAS UE1 and UAS UE2 communicate over U5 reference point.
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Figure 1: Simplified architectural model for the UAS application layer
Figure 2 illustrates the detailed UAS application layer functional model based on above Figure 1.

[image: image2.emf]UAE client

UAE server

UAS application specific 

client

UAS application specific server

UAS UE1

UAV-C or UAV

UAS application server

U1-AE

U1-APP

Us

UAE client

UAS application specific 

client

UAS UE2

(UAV-C or UAV)

U5-AE

U5-APP

Uc

Uc

MB2-U

xMB-U

T8

SEAL servers

UAE layer

UAS application 

specific layer

3GPP 

network 

system

UAE-E

SEAL clients SEAL clients

SEAL

SEAL-S

SEAL-UU

SEAL-PC5

SEAL-C SEAL-C

MB2-C/xMB-C

Nnef

Rx

T8

Nnef


Figure 2: UAS application layer functional model

UAS application layer functional model includes three Top-Down service layers:

· UAS application specific layer, which further comprises three end-to-end entities: UAS application specific client of UAS UE2 (e.g. UAV), UAS application specific client of UAS UE1 (e.g. UAV controller) and UAS application specific server. The UAS application specific client of UAS UE2 communicates with UAS application specific client of UAS UE 1 over U5-APP reference point. The UAS application specific client communicates with UAS application specific server over U1-APP reference point.
· UAE (UAS Application Enabler) layer, which further comprises three end-to-end entities: VAE client of UAS UE2 (e.g. UAV), UAE client of UAS UE1 (e.g. UAV controller) and UAE server. The UAE client of UAS UE2 communicates with UAE client of UAS UE1 over U5-AE reference point. The UAE client communicates with the UAE server over U1-AE reference point.
· SEAL layer, which further comprises three end-to-end entities: SEAL client of UAS UE2 (e.g. UAV), SEAL client of UAS UE1 (e.g. UAV controller) and SEAL server. The SEAL client of UAS UE2 communicates with SEAL client of UAS UE1 over SEAL-PC5 reference point. The SEAL client communicates with the SEAL server over SEAL-UU reference point.

Within the above Top_Down layered functional model, the UAE layer offers the UAE capabilities to the UAS application specific layer and the UAE layer utilizes the SEAL services as specified in 3GPP TS 23.434 [3].
Note that the U5-APP and U1-APP reference points are out of scope of stage 2 TR 23.755 [2].
The SEAL services used for UAS applications may include: location management, group management, configuration management, identity management, key management and network resource management as specified in 3GPP TS 23.434 [3].
3
Potential CT WGs impacts
Based on the latest version of 3GPP TS TR 23.755 [2], the potential stage 3 CT WGs impacts can be evaluated in Table 1.

Table 1. Potential stage 3 CT WGs impacts of UASAPP

	Key issues
	Available solutions
	Potential CT1 impacts
	Potential CT3 impacts
	Potential CT4 impacts

	Key issue#1: Usage of SEAL
	No solution available yet
However, it was expected that some of SEAL services (e.g. location management service, group management services) will be used for the UAS communications between UAV controller and UAV and between UTM and UAS.
	Yes, 
Potential work on enhancing the existing SEAL services for UASAPP
	Yes, 
Potential work on enhancing the existing APIs provided by SEAL server for UASAPP
	No

	Key issue#2: Broadcast communications
	No solution available yet
Based on stage 1 service requirements in 3GPP TS 22.125 [4], direct UAV to UAV local broadcast communication transport service shall be supported which only involves U5 interface. 
Whether this needs network including 5GC network involvement is unclear.
	Yes, 
Potential work on defining U5-AE interface and enhancing SEAL-PC5 interface to support direct UAV to UAV local broadcast communication services.
	No
	No

	Key issue#3: UAV location information
	Solution #1: Network assisted positioning for USS/UTM.
This solution enables the MNO/network to provide trusted location information of the UAV (or UAV-C) to the USS/UTM based on network information. The USS/UTM "subscribes" to location information from the network (via UCF/NEF) for location reports provided by the 3GPP system for a given UAV (or UAV-C). The UCF sends location reports based on network location information of the UAV (or UAV-C) to the USS/UTM.
	Yes, 
Potential work on location measurement and reporting configurations on the UAVs, UAV live location information report to the USS/UTM, etc.
	Yes, 
Potential work on location measurement and reporting configurations via NEF from UAS server (USS/UTM), Location Server accessible via NEF (e.g. UCF in Solution #1 located outside 5GC)
	Yes, 

Potential work on new NF (e.g. UCF in Solution #1) functional definition, interworking with existing 5GC NFs, location information report subscription, etc.

	Key issue#4: Capability exposure of UAS related information
	No solution available yet

This KI is mainly to study:

-
Whether and how additional service APIs are required to be supported at the UAS application enabler layer.

-
Whether and how CAPIF can be leveraged for additional service APIs.
	No
	Yes, 
Potential work on defining new API for capability exposure of UAS related information and enhancing existing CAPIF for UASAPP, etc.
	No


Based on above Table 1, one can foresee that CT1, CT3 and CT4 groups are all impacted by UASAPP work with following potential stage 3 work per CT WGs:

· CT1 may need to enhance the existing SEAL services for UASAPP, to define U5-AE interface and enhance the SEAL-PC5 interface to support direct UAV to UAV local broadcast communication services, to enable location measurement and reporting configurations on the UAVs, and to support UAV live location information report to the USS/UTM;
· CT3 may need to enhance the existing APIs provided by SEAL server for UASAPP, to enable the location measurement and reporting configurations via NEF from UAS server (USS/UTM) and the Location Server accessible via NEF, to define new API for capability exposure of UAS related information and to enhance existing CAPIF for UASAPP;
· CT4 may need to define a new NF (e.g. UCF) and its interworking with existing 5GC NFs and to define the location information report subscription.
4
Conclusion

This paper has provided a preliminary analysis on stage 3 CT WGs impacts for stage 2 UASAPP work based on the current status developed by SA6. Based the analysis and evaluation, it was foreseen CT1, CT3 and CT4 groups are all impacted by the UASAPP work.

The authors of this paper will tightly monitor the stage 2 progress and status of UASAPP work developed by SA6 and volunteer to provide a work item description (WID) proposal to carry out the CT aspects of UASAPP work within the Rel-17 version of the 3GPP specifications when stage 2 normative work is available to start stage 3 work. 
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