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1
Decision/action requested

The group is asked to discuss and approve this tdoc..
2
References 
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S5-234823 SA5 Collection of Rel-19 potential topics for SA workshop preparation
[2]
3GPP TR 22.843 Study on Uncrewed Aerial Vehicle (UAV) Phase 3
3
Rationale

According to the endorsed S5-234823[1] at SA5#149, SA1 Rel-19 work which may be related to SA5 OAM are list as follows:

Intelligent and Automation related:

· FS_AIML_MT_Ph2: Study on AI/ML Model Transfer Phase2

Management Architecture and Mechanisms related:

· FS_NetShare: Study on Network Sharing Aspects

· FS_FRMCS_Ph5: Study on FRMCS Phase 5

Support of new services related:

· FS_Sensing: Study on Integrated Sensing and Communication

· FS_AmbientIoT: Study on Ambient power-enabled Internet of Things

· FS_Metaverse: Study on Localized Mobile Metaverse Services

· FS_SOBOT: Study on Network of Service Robots with Ambient Intelligence

· FS_RAILSS：Study on Supporting of Railway Smart Station Services

· FS_UAV_Ph3: Study on UAV Phase 3

· FS_5GSAT_Ph3: Study on satellite access - Phase 3

· FS_EnergyServ: Study on Energy Efficiency as service criteria

This contribution mainly analyses the requirements related to SA5 in the FS_UAV_Ph3 topic.   
According to the currently FS_UAV_Ph3 study, 10 use cases are listed in the TR 22.843[2] as following.

======================Extract from TR 22.843 table of contents start=====================
[image: image1.png]4 5 Use cases

3

5.1 Use case on UAV detection
5.2 Use case on supporting UAV pre-flight preparation

53 Use case on Geofencing for Visual Line-of-Sight UAV missions

5.4, Use case on network-assisted UAV DAA

5.5 Use case on the 3GPP network as an information source to the UTM
5.6 Use case on supporting UAV inflight operations

57 Use case on UAV flight route tracking at Rendezvous points

5.8 Use case on UAV simultancous traffic over two networks

59 Use case on UAV traffic over akternative networks

5.10 Use case on UAV control in different aerial flight zones




======================Extract from TR 22.843 table of contents end=====================
The consolidated potential requirements defined in clause 6 in TR 22.843 as following:

======================Extract from TR 22.843 clause 6 start=====================
6
Consolidated potential requirements

6.1
Network support and exposure for UAV usage

	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 6.1-001
	Based on operator’s policy, the 5G system shall be able to support a method to predict, monitor network conditions and QoS (e.g. bitrate, latency, reliability) and report to 3rd party along a continuous geographic planned flight path of a UAV at specific times of its expected flight duration.
	P.R 5.2.6-001
P.R 5.6.6-001
	

	CPR 6.1-002
	Based on operator’s policy, the 5G system shall be able to provide UTM with the information about geographic areas where UAV service requirements could or could not be met based on predicted network conditions and QoS (e.g. bitrate, latency, reliability).
	P.R 5.2.6-002
	

	CPR 6.1-003
	Based on a 3rd party request, the 5G system shall be able to provide to the 3rd party alternative UAV flight paths, as long as UTM-provided required waypoints (e.g. start/end locations), required QoS, and exclusion zones are fulfilled.
	P.R 5.2.6-003
	

	CPR 6.1-004
	Based on a 3rd party request and operator’s policy, the 5G system shall be able to reconfigure network resources to provide the required QoS along a UAV planned flight path, e.g. at particular geographical area(s) and time(s).
	P.R 5.2.6-004
	

	CPR 6.1-005
	The 5G system shall be able to support a mechanism to enable a network operator to track a UAV which doesn’t have subscription with this network operator.

	P.R 5.7.6-001

	

	CPR 6.1-006
	The 5G system shall be able to support service enablement layer exposure mechanisms for the UTM or other authorized 3rd party to provide the UAV application with configuration information to route and switch traffic between one active and one standby PLMN connection, e.g. for C2 communication reliability and redundancy purpose, or to route different traffic across different PLMN connections simultaneously, e.g. C2 traffic via one PLMN and other data via the second PLMN.

NOTE 1: The above requirement can be extended to scenarios where one network is a PLMN and one is an NPN.

NOTE 2: There is no impact on legacy network selection. 

NOTE 3: It is assumed that UAV traffic handling, over each PLMN, is subject to NW control mechanisms (e.g. in accordance with MNO routing priorities, available QoS/NW resources, etc.).


	P.R 5.8.6-001

P.R 5.9.6-001
	

	CPR 6.1-007
	The 5G system shall be able to support mechanisms for the UTM to configure different aerial flight zones where UAV application settings and communication QoS may be different, and provide network and UAV with means to identify those flight zones.
	P.R 5.10.6-001
	

	CPR 6.1-008
	The 5G system shall be able to support mechanisms for the UTM to provide network and UAV with policy information including UAV application settings and communication QoS to be applied in specific aerial flight zones, e.g. based on flight zone type indicated or available to the UAV in a certain geographical location.
	P.R 5.10.6-002
	


6.2
Safety and Security

	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 6.2-001
	The 5G system shall be able to detect that a connected UE is airborne, when UE’s subscription does not include “aerial”. 
	PR 5.1.6-001
	

	CPR 6.2-002
	The 5G system shall be able to be informed of VLoS regulatory requirements (e.g. maximal distance threshold) and shall be informed if the UTM needs to be supported in meeting such requirements for a given UAS.
	PR 5.3.6-001
	

	CPR 6.2-003
	Based on operator’s policy, the 5G system shall be able to support a method to monitor and provide a 3rd party with information about deviations and violations along a UAV flight path and time.

Note:
Deviations can be e.g. in location and/or time with respect to the original flight plan. Violations can be e.g. with respect to exclusion zones provided together with the flight plan or known via other means.


	P.R 5.6.6-002


	

	CPR 6.2-004
	Based on operator’s policy, the 5G system shall be able to support a method to provide UTM and UAVs with the information collected or generated by the 5G system (e.g., based on sensing results), including e.g. the location or relative distance of 3GPP UAVs and other flying objects (can be drones not using 3GPP connectivity). 
	P.R 5.4.6-001
	

	CPR 6.2-005
	The 5G system shall be able to track the UAV-Controller, regardless of the type of connection.
	PR 5.3.6-002
	

	CPR 6.2-006
	Based on MNO policies and/or regulatory requirements, the 5G system shall be able to alert the UTM, when the 5G system detects that a condition is met (e.g. maximal distance threshold exceeded).
	PR 5.3.6-003
	

	CPR 6.2-007
	Based on MNO policies and/or regulatory requirements, the 5G system shall enable the UTM to take over the communication used to control the UAV, when the 5G system detects that a condition is met (e.g. maximal distance threshold exceeded).
	PR 5.3.6-004
	


======================Extract from TR 22.837 clause 6 end=====================
Analysis：
This topic mainly focuses the on the UAV applications, UAV operations and management. According to the consolidated requirements in clause 6, the green highlight of consolidated requirements “Network support and exposure for UAV usage” in clause 6.1 are potentially related to SA5. As follows:

· CPR 6.1-001: Based on operator’s policy, the 5G system shall be able to support a method to predict, monitor network conditions and QoS (e.g. bitrate, latency, reliability) and report to 3rd party along a continuous geographic planned flight path of a UAV at specific times of its expected flight duration.
· CPR 6.1-002: Based on operator’s policy, the 5G system shall be able to provide UTM with the information about geographic areas where UAV service requirements could or could not be met based on predicted network conditions and QoS (e.g. bitrate, latency, reliability).
· SA5 potentially impact: For CPR 6.1-001 and CPR 6.1-002, these two types of requirements mainly focus on UAV flight mission monitoring to guarantee the safety and continuity of the flight. From SA5 point of view, OAM can monitor the network status (e.g. QoS related PM/KPI) along the flight path and provide problematic geographic areas information.  
· CPR 6.1-007: The 5G system shall be able to support mechanisms for the UTM to configure different aerial flight zones where UAV application settings and communication QoS may be different, and provide network and UAV with means to identify those flight zones.
· CPR 6.1-008: The 5G system shall be able to support mechanisms for the UTM to provide network and UAV with policy information including UAV application settings and communication QoS to be applied in specific aerial flight zones, e.g. based on flight zone type indicated or available to the UAV in a certain geographical location.
· SA5 potentially impact: For CPR 6.1-007 and CPR 6.1-008, these two types of requirements mainly focus on UAV flight zones configuration and corresponding QoS resource reservation. From SA5 point of view, OAM may provide different types of aerial flight zones based on flight statistics, network topology to UTM to help UTM to identify and configure those different aerial flight zones. On the other hand, the information provided by SA5 could also help SA2 perform QoS resource reservation.
4
Detailed proposal

Regarding the these SA1 potential requirements, some requirements require standardized support for SA5. These requirements related to SA5 will be used as the input for the subsequent discussion of the SA5 R19 solution. In addition, we need to distinguish these clearly and if necessary, LS could be sent to the related groups and some clarification and alignment is needed.

Therefore, it proposes to discuss and endorse the following proposals. 
Proposal1: It proposes that these requirements (CPR 6.1-001, CPR 6.1-002, CPR 6.1-007 and CPR 6.1-008) related to SA5 will be used as the input for the subsequent discussion of the SA5 R19 solution.

Proposal2: It proposes that LS could be sent to SA1 to clarify regarding: whether the understanding of these requirements (CPR 6.1-001, CPR 6.1-002, CPR 6.1-007 and CPR 6.1-008) are accurate and whether there are other potential requirements that require SA5 specification support.
