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1. Introduction
TS 23.255 (UASAPP Stage 2) was updated to change the "Configure_C2OperationMode" service operation name to "Initiate_C2OperationModeManagement".
2. Reason for Change
The definition of the Stage 3 service operation needs to be updated accordingly, i.e. to change the related custom operation name from "Configure" to "Initiate". The related procedures also need to be updated.
3. Conclusions
N/A.
4. Proposal
It is proposed to agree the following changes to 3GPP TS 29.257 V0.2.0.

* * * First Changes * * * *
[bookmark: _Toc510696590][bookmark: _Toc35971382][bookmark: _Toc67903506][bookmark: _Toc510696584][bookmark: _Toc35971376][bookmark: _Toc67903500]5.2.2.1	Introduction
The service operations defined for UAE_C2OperationModeManagement service are shown in Table 5.2.2-1.
Table 5.2.2-1: UAE_C2OperationModeManagement Service Operations 
	Service Operation Name
	Description
	Initiated by

	UAE_C2OperationModeManagement_ConfigureInitiate
	This service operation enables a UASS to initiate the configuration of C2 operation modes for a UAS (i.e. pair of UAV and UAV-C) by communicateing the associated C2 operation mode configuration information to the UAE Server for a UAS (i.e. pair of UAV and UAV-C).
	e.g. UASS

	UAE_C2OperationModeManagement_Notify
	This service operation enables a UAE Server to notify a previously subscribed UASS either on the C2 communication mode selected by a UAS (i.e. pair of UAV and UAV-C) or when C2 communication mode switching is carried out. For the latter, the UASS may then confirm the targeted C2 communication mode switching or not.
	UAE Server



* * * Next Changes * * * *
5.2.2.2	UAE_C2OperationModeManagement_ConfigureInitiate

* * * Next Changes * * * *
[bookmark: _Toc510696592][bookmark: _Toc35971384][bookmark: _Toc67903508]5.2.2.2.1	General
This service operation is used by a UASS to request the provisioning of C2 operation mode configuration information to the UAE Server for a UAS (i.e. pair of UAV and UAV-C) to the UAE Server.
The following procedures are supported by the "UAE_C2OperationModeManagement_ConfigureInitiate" service operation:
-	C2 Operation Mode ConfigurationInitiation procedure.

* * * Next Changes * * * *
5.2.2.2.2	C2 Operation Mode ConfigurationInitiation
Figure 5.2.2.2.2-1 depicts a scenario where a UASS sends a request to the UAE Server to request the provisioning of C2 operation mode configuration information for a UAS (i.e. pair of UAV and UAV-C) (see also clause 7.4 of 3GPP°TS°23.255°[6]).



Figure 5.2.2.2.2-1: C2 Operation Mode ConfigurationInitiation procedure
1. The UASS sends a POST request (custom operation: "configureinitiate") to the UAE Server, with the request URI set to "{apiRoot}/uae-c2opmode-mngt/v1/configureinitiate" and the request body including the ConfigureData data structure that shall contain:
-	the identifier of the UASS that is sending the request, within the "uassId" attribute;
-	the identifier of the target UAS (i.e. pair of UAV and UAV-C) to which the provided C2 Operation Mode configuration information is destined, within the "uasId" attribute;
-	the allowed C2 communication modes for the UAS (i.e. pair of UAV and UAV-C) identified by the "uasId" attribute, within the "allowedC2CommModes" attribute;
-	the C2 Operation Mode switching types to be supported by the UAE server, within the "c2OpModeSwitchReq" attribute;
-	the notification URI via which the UASS desires to receive notifications from the UAE Server, within the "notificationUri" attribute;
-	the primary C2 communication mode (i.e. either Direct C2 Communication mode or Network-Assisted C2 Communication mode) to be used by the UAS (i.e. pair of UAV and UAV-C) identified by the "uasId" attribute, within the "primaryC2CommMode" attribute;
Editor's note:	The definition of the C2 switching policies and the C2 service area and the associated attributes and data types is FFS.
and may also contain:
-	the secondary C2 communication mode (i.e. either Direct C2 Communication mode or Network-Assisted C2 Communication mode) to be used by the UAS (i.e. pair of UAV and UAV-C) identified by the "uasId" attribute, within the "secondaryC2CommMode" attribute.
2a.	Upon success, the UAE Server responds with an HTTP "200 OK" status code with the response body including the C2Result data structure which shall contain a feedback from the UAE Server on whether the request for C2 Operation Mode configuration information provisioning is confirmed (i.e. can be undertaken by the UAE Server) or not.
Editor's note:	Error cases and the related responses are FFS.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the POST response body.

* * * Next Changes * * * *
5.2.2.3.2	Selected C2 Communication Mode Notification
Figure 5.2.2.3.2-1 depicts a scenario where the UAE Server sends a request to notify a previously subscribed UASS on the C2 communication mode selected by a UAS (i.e. pair of UAV and UAV-C). See also clause 7.4 of 3GPP°TS°23.255°[6].


Figure 5.2.2.3.2-1: SM Policy Association Update request
1.	The UAE Server sends for this purpose a POST request to the UASS with the request URI set to "{notificationUri}/inform-selec-c2mode", where the "notificationUri" is set to the value received from the UASS during the C2 Operation Mode ConfigurationInitiation procedure, and the request body including the SelectedC2CommModeNotif data structure that shall contain:
-	the identifier of the UAS (i.e. pair of UAV and UAV-C) to which the notification is related, within the "uasId" attribute;
-	the primary C2 communication mode selected by the UAS (i.e. pair of UAV and UAV-C) identified by the "uasId" attribute, within the "selPrimaryC2CommMode" attribute;
and may also contain:
-	the secondary C2 communication mode to be used by the UAS (i.e. pair of UAV and UAV-C) identified by the "uasId" attribute, within the "selSecondaryC2CommMode" attribute.
2a.	Upon success, the UASS responds with an HTTP "204 No Content" status code to acknowledge the reception of the notification to the UAE Server.
Editor's note:	Error cases and the related responses are FFS.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the POST response body.

* * * Next Changes * * * *
5.2.2.3.3	C2 Communication Mode Switching Notification
Figure 5.2.2.3.2-1 depicts a scenario where the UAE Server sends a request to notify a previously subscribed UASS on the targeted C2 communication mode switching for a UAS (i.e. pair of UAV and UAV-C) and request confirmation from the UASS. See also clause 7.4 of 3GPP°TS°23.255°[6].


Figure 5.2.2.3.2-1: SM Policy Association Update request
1.	The UAE Server sends for this purpose a POST request to the UASS with the request URI set to "{notificationUri}/inform-c2mode-switch", where the "notificationUri" is set to the value received from the UASS during the C2 Operation Mode ConfigurationInitiation procedure, and the request body including the C2CommModeSwitchNotif data structure that shall contain:
-	the identifier of the UAE Server that is sending the notification and requesting C2 Communication Mode switching confirmation for a UAS (i.e. pair of UAV and UAV-C) from the UASS, within the "uaeServerId" attribute;
-	the identifier of the UAS (i.e. pair of UAV and UAV-C) to which the provided C2 Communication Mode switching information is related, within the "uasId" attribute; and
-	the targeted C2 Communication Mode switching for the UAS (i.e. pair of UAV and UAV-C) identified by the "uasId" attribute, within the "c2CommModeSwitchType" attribute.
Editor's note:	Whether the cause of switching needs to be communicated as well is FFS.
2a.	Upon success, if the UASS has to confirm (i.e. approve) the C2 Communication Mode switching operation to the UAE Server, the UASS responds with an HTTP "200 OK" status code with the response body including the C2Result data structure which shall contain a feedback from the UASS on whether this C2 Communication Mode switching is confirmed (i.e. approved) or not.
2b.	Otherwise, upon success, if the UASS does not have to confirm (i.e. approve) the C2 Communication Mode switching operation to the UAE Server, the UASS responds with an HTTP "204 No Content" status code to acknowledge the reception of the notification to the UAE Server.
Editor's note:	Error cases and the related responses are FFS.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the POST response body.

* * * Next Changes * * * *
[bookmark: _Toc510696623][bookmark: _Toc35971414][bookmark: _Toc67903531]6.1.4.1	Overview
The structure of the custom operation URIs of the UAE_C2OperationModeManagement API is shown in Figure 6.1.4.1-1.



Figure 6.1.4.1-1: Custom operation URI structure of the UAE_C2OperationModeManagement API
Table 6.1.4.1-1 provides an overview of the custom operations and applicable HTTP methods defined for the UAE_C2OperationModeManagement API.
Table 6.1.4.1-1: Custom operations without associated resources
	Operation name
	Custom operation URI
	Mapped HTTP method
	Description

	ConfigureInitiate
	/configureinitiate
	POST
	Enables a UASS to request to provision C2 Operation Mode configuration information to the UAE Server for a UAS (i.e. pair of UAV and UAV-C) to the UAE Server.



[bookmark: _Toc510696624][bookmark: _Toc35971415][bookmark: _Toc67903532]* * * Next Changes * * * *
6.1.4.2	Operation: ConfigureInitiate
[bookmark: _Toc510696625][bookmark: _Toc35971416][bookmark: _Toc67903533]
* * * Next Changes * * * *
6.1.4.2.1	Description
[bookmark: _Toc510696626][bookmark: _Toc35971417][bookmark: _Toc67903534]The custom operation enables a UASS to initiate the configuration of C2 operation modes for a UAS (i.e. pair of UAV and UAV-C) by communicateing the associated C2 Operation Mode configuration information to the UAE Server for a UAS (i.e. pair of UAV and UAV-C).

* * * Next Changes * * * *
[bookmark: _Toc67903569]A.2	UAE_C2OperationModeManagement API
[bookmark: _Hlk514243590][bookmark: _Hlk515634373][bookmark: _Hlk515642979]openapi: 3.0.0
info:
  title: uae-c2opmode-mngt
  version: 1.0.0-alpha.1
  description: |
    UAE Server C2 Operation Mode Management Service.
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.

externalDocs:
  description: 3GPP TS 29.257 V0.2.0; Application layer support for Uncrewed Aerial System (UAS); UAS Application Enabler (UAE) Server Services; Stage 3.
  url: http://www.3gpp.org/ftp/Specs/archive/29_series/29.257/

servers:
  - url: '{apiRoot}/uae-c2opmode-mngt/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in clause 5.2.4 of 3GPP TS 29.122

security:
  - {}
  - oAuth2ClientCredentials:
    - uae-c2opmode-mngt

paths:
  /configureinitiate:
    post:
      summary: Request the provisioning of C2 Operation Mode configuration information for a UAS (i.e. pair of UAV and UAV-C).
      requestBody:
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/ConfigureData'
      responses:
        '200':
          description: The communicated C2 Operation Mode configuration information was successfully received. The response body contains the feedback of the UAE Server on whether this C2 Operation Mode configuration request is confirmed (i.e. can be undertaken by the UAE Server) or not.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/C2Result'
        '307':
          $ref: 'TS29122_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29122_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29122_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29122_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29122_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29122_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29122_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29122_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29122_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29122_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29122_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29122_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29122_CommonData.yaml#/components/responses/default'
      callbacks:
        SelectedC2CommunicationModeNotification:
          '{$request.body#/notificationUri}/inform-selec-c2mode':
            post:
              requestBody:
                required: true
                content:
                  application/json:
                    schema:
                      $ref: '#/components/schemas/SelectedC2CommModeNotif'
              responses:
                '204':
                  description: No Content, Notification was succesfull. The C2 Communication Mode selected by the concerned UAS (i.e. pair of UAV and UAV-C) is successfully received and acknowledged by the UASS.
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '401':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/401'
                '403':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/403'
                '404':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/404'
                '411':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/411'
                '413':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/413'
                '415':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/415'
                '429':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/429'
                '500':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/500'
                '503':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/503'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'
        C2CommunicationModeSwitchingNotification:
          '{$request.body#/notificationUri}/inform-c2mode-switch':
            post:
              requestBody:
                required: true
                content:
                  application/json:
                    schema:
                      $ref: '#/components/schemas/C2CommModeSwitchNotif'
              responses:
                '200':
                  description: OK. The targeted C2 Communication Mode switching for the concerned UAS (i.e. pair of UAV and UAV-C) is successfully received. The response body contains the feedback of the UASS on whether this C2 Communication Mode switching is confirmed (i.e. validated) or not.
                  content:
                    application/json:
                      schema:
                        $ref: '#/components/schemas/C2Result'
                '204':
                  description: No Content. The targeted C2 Communication Mode switching for the concerned UAS (i.e. pair of UAV and UAV-C) is successfully received and acknowledged, and the UASS does not need to confirm (i.e. validate) it.
                '400':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/400'
                '401':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/401'
                '403':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/403'
                '404':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/404'
                '411':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/411'
                '413':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/413'
                '415':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/415'
                '429':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/429'
                '500':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/500'
                '503':
                  $ref: 'TS29571_CommonData.yaml#/components/responses/503'
                default:
                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'

components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows:
        clientCredentials:
          tokenUrl: '{nrfApiRoot}/oauth2/token'
          scopes:
            <API name in lower letters with underscores>: Access to the <API Name> API

  schemas:
    ConfigureData:
      description: Represents the parameters to request to provision C2 Operation Mode configuration information for a UAS (i.e. pair of UAV and UAV-C).
      type: object
      properties:
        uassId:
          $ref: 'TS29122_CommonData.yaml#/components/schemas/Uri'
        uasId:
          $ref: '#/components/schemas/UasId'
        allowedC2CommModes:
          type: array
          items:
            $ref: '#/components/schemas/C2CommMode'
          minItems: 1
        c2CommModeSwitchReq:
          type: array
          items:
            $ref: '#/components/schemas/C2CommModeSwitching'
          minItems: 1
        notificationUri:
          $ref: 'TS29122_CommonData.yaml#/components/schemas/Uri'
        primaryC2CommMode:
          $ref: '#/components/schemas/C2CommMode'
        secondaryC2CommMode:
          $ref: '#/components/schemas/C2CommMode'
      required:
        - uassId
        - uasId
        - allowedC2CommModes
        - c2CommModeSwitchReq
        - notificationUri
        - primaryC2CommMode

    SelectedC2CommModeNotif:
      description: Represents information on the C2 Communication Mode slected by a UAS (i.e. pair of UAV and UAV-C).
      type: object
      properties:
        uasId:
          $ref: '#/components/schemas/UasId'
        selPrimaryC2CommMode:
          $ref: '#/components/schemas/C2CommMode'
        selSecondaryC2CommMode:
          $ref: '#/components/schemas/C2CommMode'
      required:
        - uasId
        - selPrimaryC2CommMode

    C2CommModeSwitchNotif:
      description: Represents information on the targeted C2 Communication Mode switching for a UAS (i.e. pair of UAV and UAV-C).
      type: object
      properties:
        uaeServerId:
          $ref: 'TS29122_CommonData.yaml#/components/schemas/Uri'
        uasId:
          $ref: '#/components/schemas/UasId'
        c2CommModeSwitchType:
          $ref: '#/components/schemas/C2CommModeSwitching'
      required:
        - uaeServerId
        - uasId
        - c2CommModeSwitchType

    C2Result:
      description: Represents the result of an action related to C2 of a UAS.
      type: object
      properties:
        c2OpConfirmed:
          type: boolean
      required:
        - c2OpConfirmed

    UasId:
      description: Represents the identifier of a UAS (i.e. pair of UAV and UAV-C).
      type: object
      properties:
        groupId:
          $ref: 'TS29122_CommonData.yaml#/components/schemas/ExternalGroupId'
        individualUasId:
          type: array
          items:
            $ref: '#/components/schemas/UavId'

    UavId:
      description: Represents the identifier of a UAV (e.g. UAV, UAV-C).
      type: object
      properties:
        gpsi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        caaId:
          type: string

# ENUMS:

    C2CommMode:
      description: Represents C2 Communication Modes.
      anyOf:
        - type: string
          enum:
          - DIRECT_C2_COMMUNICATION
          - NETWORK_ASSISTED_C2_COMMUNICATION
          - UTM_NAVIGATED_C2_COMMUNICATION
        - type: string

    C2CommModeSwitching:
      description: Represents C2 Communication Mode Switching types.
      anyOf:
        - type: string
          enum:
          - DIRECT_TO_NETWORK_ASSISTED_C2
          - NETWORK_ASSISTED_TO_DIRECT_C2
          - DIRECT_TO_UTM_NAVIGATED_C2
          - NETWORK_ASSISTED_TO_UTM_NAVIGATED_C2
        - type: string

* * * End of Changes * * * *
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