Page 1



TSG SA Meeting #SP-89E
SP-200881

15 - 21 September 2020, Electronic meeting
(TSG SA revision of S1-203290_rev1))
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	22.125
	CR
	0028
	rev
	6
	Current version:
	17.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	
	Core Network
	x


	

	Title:

	Clarification of the definition of a UAS

	
	

	Source to WG:
	InterDigital, Tencent, Qualcomm, Deutsche Telekom, Xiaomi

	Source to TSG:
	S1

	
	

	Work item code:
	EAV
	
	Date:
	2020-08-27

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 












release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
…
Rel-15
(Release 15)
Rel-16
(Release 16)
Rel-17
(Release 17)
Rel-18
(Release 18)

	
	

	Reason for change:
	TS 22.125 is not clear on the association between UAV and UAV controller into a UAS.

	
	

	Summary of change:
	The unclarities regarding how the UAs consist of UAV and UAV controller is clarified.
A couple of definitions corrected / improved.
Normative statements are made informative as applicable.
Editorials are corrected.
The un-numbered requirements and NOTEs are numbered.

	
	

	Consequences if not approved:
	The relationship between UAV and UAV controller is left unclear.
Minor flaws will still exist in the TS.

	
	

	Clauses affected:
	3.1, 4.2, 5.1, 6.2, 6.3, 6.4, 6.5, 7.4, A.1

	
	

	
	Y
	N
	
	

	Other specs
	
	x
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	x
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	x
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	


***   First Change   ***
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Above ground level (AGL): In the context of a UAV it is the UAV altitude referenced to ground level in the vicinity.

Command and Control (C2) Communication: the user plane link to convey messages with information of command and control for UAV operation between a UAV controller and a UAV.
Unmanned Aerial System (UAS): Composed of Unmanned Aerial Vehicle (UAV) and related functionality, including command and control (C2) links between the UAV and the controller, the UAV and the network, and for remote identification. A UAS is comprised of a UAV and a UAV controller.
NOTE:
A UAV can be controlled by different UAV controllers, but at any given time, a UAV is under the control of only one UAV controller. The mechanisms to ensure which UAV controller is active and controlling the UAV is out of scope of 3GPP.
Unmanned Aerial System Traffic Management (UTM): a set of functions and services for managing a range of autonomous vehicle operations.
UAV controller: The UAV controller of a UAS enables a drone pilot to control an UAV. 

UxNB: radio access node on-board UAV. It is a radio access node providing connectivity to UEs, which is carried in the air by an Unmanned Aerial Vehicle (UAV).
***   Next Change   ***
4.2
C2 Communication
When using 3GPP network as the transport network for supporting UAS services, the following C2 communication are considered to provision UAS services by guaranteeing QoS for the C2 communication:
Direct C2 communication: the UAV controller and UAV establish a direct C2 link to communicate with each other and both are registered to the 5G network using the radio resource configured and scheduled provided by the 5G network for direct C2 communication. 

Network-Assisted C2 communication: the UAV controller and UAV register and establish respective unicast C2 communication links to the 5G network and communicate with each other via 5G network. Also, both the UAV controller and UAV may be registered to the 5G network via different NG-RAN nodes. The 5G network needs to support mechanism to handle the reliable routing of C2 communication.  

UTM-Navigated C2 communication: the UAV has been provided a pre-scheduled flight plan, e.g. array of 4D polygons, for autonomous flying, however  UTM still maintains a C2 communication link with the UAV in order to regularly monitor the flight status of the UAV, verify the flight status with up-to-date dynamic restrictions, provide route updates, and navigate the UAV whenever necessary.
In general, Direct C2 communication and Network-Assisted C2 communication are used by a human-operator using a UAV controller. UTM-Navigated C2 communication is used by the UTM to provide cleared flying routes and routes updates. In order to ensure the service availability and reliability of the C2 communication for UAS operation, especially when the UAV is flying beyond line of sight (BLOS) of the operator, redundant C2 communication links can be established for any C2 communication links from UAV controller or UTM to a UAV.

For reliability and service availability consideration, it is impossible to activate more than one C2 communication with one as a backup link for C2 communication or switch among the applicable links for C2 communication.
-
For example, Direct C2 communication can be used at first and then switch to the Network-Assisted C2 communication when the UAV is flying BLOS. 

-
For example, UTM-navigated C2 communication can be utilized whenever needed, e.g. for air traffic control, the UAV is approaching a No Drone Zone, and detected potential security threats, etc. 
There are four control modes considered in the C2 communication for the UAV operation that are with different requirements, e.g. on message intervals, sizes, and end to end latencies, etc., including steer to waypoints, direct stick steering, automatic flight by UTM and approaching autonomous navigation infrastructure. 

· Steer to waypoints: the control message contains flight declaration, e.g. waypoints, sent from the UAV controller or UTM to the UAV. The control mode is used in both of direct C2 communication and network-assisted C2 communication.

· Direct stick steering: the control message contains direction instructions sending from the UAV controller to the UAV while optionally video traffic is provided as feedback from the UAV to the UAV controller. The control mode is used in both of direct C2 communication and network-assisted C2 communication.

· Automatic flight by UTM: the control message contains a pre-scheduled flight plan, e.g. array of 4D polygons, sent from the UTM to the UAV, which thereafter flies autonomously with periodic position reporting. The control mode is used in UTM-Navigated C2 communication.

· Approaching autonomous navigation infrastructure: the control message contains direction instructions, e.g. waypoints, altitudes and speeds from the UTM to the UAV. When the UAV is landing/departing, the UTM coordinates more closely with autonomous navigation infrastructure, e.g. vertiport or package distribution center. The control mode is used in UTM-Navigated C2 communication. 
***   Next Change   ***
5.1
General

[R-5.1-001] The 3GPP system should enable UTM to associate the UAV and UAV controller, identify them as a UAS.
[R-5.1-002] The 3GPP system shall be able to provide UTM with the identity/identities of a UAS.

[R-5.1-003] The 3GPP system shall enable a UAS to send UTM the UAV data which can contain: unique identity (this may be a 3GPP identity), UE capability of the UAV, make & model, serial number, take-off weight, position, owner identity, owner address, owner contact details, owner certification, take-off location, mission type, route data, operating status.
[R-5.1-004] The 3GPP system shall enable a UAS to send UTM the UAV controller data which can contain: unique identity (this may be a 3GPP identity), UE capability of the UAV controller, position, owner identity, owner address, owner contact details, owner certification, UAV operator identity, UAV operator license, UAV operator certification, UAV pilot identity, UAV pilot license, UAV pilot certification and flight plan.
[R-5.1-005] The 3GPP system shall enable a UAS to send different UAS data to UTM based on the different authentication and authorizations level which are applied to the UAS.

NOTE 0: 
Subject to the regional regulation, the different authentication and authorization levels can be: the initial network access authentication and authorization, UAS identity authentication, UAV flight plan authorization, additional UTM service authentications, such as flight monitoring, collision avoidance services, so on.
[R-5.1-006] The 3GPP system shall support capability to extend UAS data being sent to UTM with the evolution of UTM and its support applications in future. 
[R-5.1-007] Based on regulations and security protection, the 3GPP system shall enable a UAS to send UTM the identifiers which can be: IMEI, MSISDN, or IMSI, or IP address.
[R-5.1-008] The 3GPP system shall enable a UE in a UAS to send the following identifiers to a UTM: IMEI, MSISDN, or IMSI, or IP address
[R-5.1-009] The 3GPP system should enable an MNO to augment the data sent to a UTM with the following: network-based positioning information of UAV and UAV controller.

NOTE 1: 
This augmentation may be trust-based (i.e. the MNO informs the UTM that the UAV position information is trusted) or it may be additional location information based on network information, such as OTDOA, cell coordinates, synchronization source, etc.

NOTE 2: 
This requirement will not be applied to the case which the UAS and UTM has direct control communication connection without going through MNO, such as OTDOA, cell coordinates, synchronization source, etc.

[R-5.1-010] The 3GPP system shall enable UTM to inform an MNO of the outcome of an authorisation to operate.

[R-5.1-011] The 3GPP system shall enable an MNO to allow a UAS authorisation request only if appropriate subscription information is present.

[R-5.1-012] The 3GPP system shall enable a UAS to update a UTM with the live location information of a UAV and its UAV controller.

[R-5.1-013] The 3GPP network should be able to provide supplement location information of UAV and its controller to a UTM.

NOTE: 3
This supplement may be trust-based (i.e. the MNO informs the UTM that the UAV position information is trusted) or it may be additional location information based on network information.

[R-5.1-014] The 3GPP network shall support UAVs and the corresponding UAV controller are connecting to different PLMNs at the same time.

[R-5.1-014a] The 3GPP system shall support UAVs and the corresponding UAV controller are connecting to different PLMNs at the same time.

[R-5.1-015] The 3GPP system shall provide the capability for network to obtain the UAS information regarding its support of 3GPP communication capabilities designed for UAS operation. 
[R-5.1-016] The 3GPP system shall support the UAS identification and subscription data which can differentiate the UAS with UAS-capable UE and the UAS with non-UAS-capable UE. 

NOTE: 4
UAS-capable UE refers to the UE which support interaction capability with UTM and certain 3GPP communication features which 3GPP provides for UAS
[R-5.1-017] The 3GPP system shall support detection, identification and reporting of problematic UAV(s) and the UAV controller to a UTM.
***   Next Change   ***
6.2
Network exposure for UAV services

[R-6.2-001] The 3GPP system shall provide means to allow a 3rd party to request and obtain real-time monitoring the status information (e.g., location of UAV, communication link status) of a UAV.
[R-6.2-002] Based on operator 's policy, the 3GPP system shall provide means to provide a 3rd party with the information regarding the service status for UAVs in a certain geographical area and/or at a certain time.
NOTE: 
Service status is about the information of whether the communication service to the UAV can be provided with a certain QoS by the network.
6.3
Service restriction for UEs onboard of UAV

[R-6.3-001] The 3GPP network shall be able to support network-based 3D space positioning (e.g., with altitude 30~300m) of a UE onboard UAV.

[R-6.3-002] The 3GPP system shall be able to notify the authorized third party of potential stopping of connectivity service before the UE onboard of UAV enters an area (e.g., due to altitude) where the connectivity service is not authorized for the UE.
6.4
Requirements for UxNB
[R-6.4-001] The 5G system shall be able to support UxNBs to provide enhanced and more flexible radio coverage.

[R-6.4-002] The 3GPP system shall be able to provide suitable means to control the operation of the UxNBs (e.g. to start operation, stop operation, replace UxNB etc.).

[R-6.4-003] The 3GPP system shall be able to provide means to minimize power consumption of the UxNBs (e.g. optimizing operation parameter, optimized traffic delivery).

[R-6.4-004] The 3GPP system shall able to minimize interference e.g. caused by UxNBs changing their positions.

6.5
C2 communication

[R-6.5-001] The 3GPP system shall support C2 communication with required QoS for pre-defined C2 communication models (e.g. using direct ProSe Communication between UAV and the UAV controller, UTM-navigated C2 communication based on flight plan between UTM and the UAV).

[R-6.5-002] The 3GPP system shall support C2 communication with required QoS when switching between the C2 communication models.

[R-6.5-003] The 3GPP system shall support a mechanism for the UTM to request monitoring of the C2 communication with required QoS for pre-defined C2 communication models (e.g. using direct ProSe Communication between UAV and the UAV controller, UTM-navigated C2 communication between UTM and the UAV).
***   Next Change   ***
7.4
Other requirements 

[R-7.4-001] The 5G system shall support a mechanism to switch between C2 communication modes for UAS operation, e.g. from indirect C2 communication to direct C2 communication, and ensure the disconnect time is below the latency requirements.

[R-7.4-002] The 3GPP system shall enable concurrent communications between the UAV-controller and UAV and between the UTM and the UAV that may require different KPIs. 

[R-7.4-003] The 3GPP system shall be capable of switching between the KPIs, as requested by the UAV-controller or the UTM, within [500ms].
***   Next Change   ***
Annex A (informative):
UAS Reference Model

A.1
UAS Reference Model in 3GPP ecosystem
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Figure B.1-1: UAS model in 3GPP ecosystem.

In the UAS reference model:

-
a UAS is composed by one UAV and one UAV controller in this illustration 
-
UAVs are connected over cellular connectivity
-
a UAV can be controlled by a UAV controller connected via the 3GPP mobile network

-
a UAV can be controlled by a UAV controller not connected via the 3GPP mobile network, using a C2 interface not in 3GPP scope

-
a UAV controller connected via the 3GPP mobile network can control one or more UAV(s)

-
the UAS exchanges application data traffic with a UTM
NOTE:
Several types of UAV controllers exist, e.g. hand-held UAV controllers, PCs/WSs and automated or manual functions that are part of the UTM. The mechanisms to ensure which UAV controller is active and controlling the UAV is out of scope of 3GPP.
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1. Configuration of keying material


1. Configuration of keying material


2. MCData clients initiate service in off-network


3. User requests transmission of a one-to-one SDS message to the terminating MCData user


4. Generate PCK, PCK ID for terminating MCData user and encrypt using UID of the terminating user


5. Generate MiKEY-SAKKE I_MESSAGE and sign


6. One-to-one SDS message (MCData specific elements, Encrypted user payload, MIKEY-SAKKE I_MESSAGE)



