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1. Abstract
This document provides information about state of Rel-19 work related to additional enhancements for Uncrewed Aerial System in other WGs.
2. Discussion
2.1 General
In Rel-19, other WGs have been working on additional enhancements for Uncrewed Aerial System.
2.2 SA1 status
In Rel-19, SA1 agreed new normative stage-1 requirements for Uncrewed Aerial System as part of the "Uncrewed Aerial System Phase 3" UAS_Ph3 WI. SA approved UAS_Ph3 WID can be found in SP-230518.
The UAS_Ph3 WID has core network, access network and ME impact, and UICC and others possible impact.
Rapporteur of the UAS_Ph3 WI is Pengtai Qin from China Mobile.
The completion rate of the UAS_Ph3 WI is 100%.
SA1 agreements of the UAS_Ph3 WI are documented in TS 22.125.
2.3 SA2 status
In Rel-19, SA2 has studied additional enhancements for Uncrewed Aerial System in "Study on architecture enhancements of UAS, UAV and UAM; Phase 3" FS_UAS_Ph3 SI. SA approved FS_UAS_Ph3 SID can be found in SP-231801.
The FS_UAS_Ph3 SID has core network, access network and ME impact, and UICC and others possible impact.
Rapporteurs of the FS_UAS_Ph3 SI are LaeYoung Kim from LG Electronics and Shabnam Sultana from Ericsson.
The completion rate of the FS_UAS_Ph3 SI is currently 73%.
SA2 agreements of the FS_UAS_Ph3 SI are documented in TR 23.700-59. Latest version of TR 23.700-59 is 0.3.0, i.e. TR 23.700-59 has not been sent to SA yet.
TR 23.700-59 contains the following key issues:
-	Key Issue #1: Enhancement of NEF services to support service exposure and interactions between MNOs and UTM functions for supporting i.e.
-	Pre-mission flight planning and in-mission flight monitoring for UAVs;
-	C2 communication reliability;
-	The scenario of multiple USS serving different geographical areas corresponding to the UAV flight path.
-	Key Issue #2: Network-assisted/ground-based mechanism for DAA (Detect And Avoid) with 5GS information
-	Study whether and how to enable network-assisted/ground-based mechanism for DAA (Detect And Avoid):
-	Any architectural impacts for the support of NWDAA.
-	Whether and what information is needed for NWDAA:
-	Study which existing information collected and generated in the 5GS can be utilised to enable NWDAA;
-	Study whether any and what type of new information may be collected and/or generated in the 5GS to support NWDAA.
-	Whether and how to provide UTM and UAVs with the information collected or generated by the 5G system for the purpose of NWDAA.
-	Key Issue #3: Support of No Transmit Zones
-	How to ensure an aerial UE respects no-transmit zones, including:
-	Whether a mobile network cells overlapping completely or partially with the NTZ and using the restricted frequency bands of the NTZ;
-	Whether mechanisms are needed to differentiate aerial UEs that support functions defined for NTZs in Rel-19 and aerial UEs that don't;
-	What if any, specific aerial UE behaviour when the aerial UE approaches, enters, or exits the NTZ.
-	Whether and how to enable configuration of NTZ information in the aerial UE.
-	Whether to allow the enforcement of no-transmit zone(s) for both aerial UEs in connected mode and aerial UEs in idle mode and if yes then how.
TR 23.700-59 contains 8 solutions for Key Issue #1, 3 solutions for Key Issues #2, and 6 solutions for Key Issues #3.
TR 23.700-59 does not yet contain evaluations for any of the Key Issues.
TR 23.700-59 does not yet contain conclusions for any of the Key Issues.
SA2 has not agreed yet a WID for enhanced support of UAS, UAV and UAM phase 3 and thus SA2 also has not agreed any normative (p)CRs for enhanced support of UAS, UAV and UAM phase 3 yet.
The target completion date for the SA2 study is June 2024.
2.4 SA3 status
In Rel-19, SA3 approved new study enhancements for UAS security in "UAS security enhancements" FS_UAS_Ph3_Sec SI. SA approved FS_UAS_Ph3_Sec SID can be found in SP-240504.
The FS_UAS_Ph3_Sec SID has core network and ME impact, and access network and others possible impact.
Rapporteur of the FS_UAS_Ph3_Sec SI is Markus Hanhisalo from Ericsson.
The completion rate of the FS_UAS_Ph3_Sec SI is currently 20%.
SA3 agreements of the FS_UAS_Ph3_Sec SI is documented in TR 33.759. Latest version of TR 33.759 is 0.1.0, i.e. TR 33.759 has not been sent to SA yet.
TR 33.759 contains the following key issues:
-	Key Issue #1: security enhancements to NEF services in support of multiple USSs
TR 33.759 does not yet contain solutions for any of the key issues.
TR 33.759 does not yet contain evaluations for any of the key issues.
TR 33.759 does not yet contain conclusions for any of the key issues.
SA3 has not agreed yet a WID for security aspects of enhanced support of Uncrewed Aerial System. Thus, SA3 also has not agreed any normative (p)CRs for security aspects of enhanced support of Uncrewed Aerial System yet.
The target completion date for the SA3 study is December 2024.
3.	Impact to CT WGs
3.1	General
It is too early to be definite about stage-3 impact but from KIs descriptions, in Rel-19, there are potential impacts to CT WGs on additional enhancements Uncrewed Aerial System, including support pre-mission flight planning and in-mission flight monitoring, C2-communication reliability, multiple USS, Network-assisted/ground-based Detect and Avoid (DAA), and No Transmit Zones (NTZ).
3.2	CT1:
In Rel-19, based on the KIs quoted in clauses 2.3 and 2.4:
-	KI#1 of TR 23.700-59 and KI#1 of TR 33.759 are likely to have UE impact and thus potential CT1 impact (e.g. UAV and USS/UTM interaction for pre-mission flight planning, UAV switching between USSs aspects).
-	KI#2 of TR 23.700-59 may have little UE impact and thus potential little CT1 impact (e.g. setup of UAV and USS/UTM connection for DAA aspects). 
-	KI#3 of TR 23.700-59 is still uncertain how much/how little impacts but there will be some UE impact (e.g. NTZ configuration aspects) and thus potential some CT1 impact. 
3.3	CT3:
In Rel-19, based on the KIs quoted in clauses 2.3 and 2.4:
-	KI#1 of TR 23.700-59 and KI#1 of TR 33.759 are likely to have potential CT3 impact (e.g. USS/UTM, UAS NF/NEF and NFs interaction for pre-mission flight planning and in-mission flight monitoring services, and UAV switching between USSs aspects).
-	KI#2 of TR 23.700-59 will have potential impacts mainly in CT3 (e.g. USS/UTM, UAS NF/NEF and NFs interaction for network-assisted DAA aspects). 
-	KI#3 of TR 23.700-59 for the NTZ configuration aspects will have potential impacts mainly in CT3, the other parts are still uncertain how much/how little impacts but there will be potential CT3 impact. 
3.4	CT4:
In Rel-19, based on the KIs quoted in clauses 2.3 and 2.4:
-	In general, is open/undecided at this point but KI#3 of TR 23.700-59 for the NFs (e.g. AMF, UDM) interaction will have potential CT4 impact.
4. Conclusions
For additional enhancements for Uncrewed Aerial System in Rel-19:
-	SA1 has agreed normative stage-1 requirements as part of the UAS_Ph3 WI.
-	SA2 has FS_UAS_Ph3 SI, has not agreed any conclusions for the FS_UAS_Ph3 SI yet, does not have a WID yet and has not agreed any normative CRs yet.
-	SA3 has FS_UAS_Ph3_Sec SI, has not agreed any conclusions for the FS_UAS_Ph3_Sec SI yet, does not have a WID yet and has not agreed any normative CRs yet.
-	CT WGs will be impacted, and potential main impacts will likely be in CT3 as discussed in clause 3.
Once SA2 concludes the FS_UAS_Ph3 SI and approves UAS_Ph3 WI to progress normative phase of the work, Ericsson and LG Electronics intend to bring a CT WID for "enhanced support of Uncrewed Aerial System phase 3" UAS_Ph3 to CT3#136/CT1#150/CT4#124/CT6#119-bis meetings. Given the current state in SA2 and SA3 WGs, it is too early to do so now.
It is proposed that the rapporteurship is jointly shared between LG Electronics (being responsible for changes in CT1 and if there are impacts, in CT6) and Ericsson (being responsible for changes in CT3 and CT4).
