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* * * First Change * * * *

[bookmark: _Toc75370435][bookmark: _Toc9812631][bookmark: _Toc9812387]7.1a	UAE layer registration
[bookmark: _Toc75370436][bookmark: _Toc9812632][bookmark: _Toc9812388][bookmark: _Toc536270932][bookmark: _Toc536270625][bookmark: _Toc528832297][bookmark: _Toc528832107]7.1a.1	General
The UAE capabilities provide support for registering UAV/UAV-C at the UAE server. The UAE server uses the registration information to distribute UAE layer messages or UAS application specific layer messages to the appropriate UAS UEs.
[bookmark: _Toc75370442][bookmark: _Toc9812638][bookmark: _Toc9812394][bookmark: _Toc536270938][bookmark: _Toc536270631]7.1a.2	Procedures
7.1a.2.1	UAS UE registration
[bookmark: _Toc75370443][bookmark: _Toc9812639][bookmark: _Toc9812395][bookmark: _Toc536270939][bookmark: _Toc536270632][bookmark: _Toc528832298][bookmark: _Toc528832108]7.1a.2.1.1	General
This clause describes the procedure for UAS UE (UAV/UAV-C) to register with the UAE server. 
[bookmark: _Toc75370444][bookmark: _Toc9812640][bookmark: _Toc9812396][bookmark: _Toc536270940][bookmark: _Toc536270633][bookmark: _Toc528832302][bookmark: _Toc528832112]7.1a.2.1.2	Procedure
Pre-conditions:
-	The UAE client has discovered the UAE server and is aware of the address of the UAE server (e.g. FDQN).
NOTE:	How the UAE client is provisioned with the UAE server information is outside the scope of the current document.
-	The UAV/UAV-C has already been assigned with the UAV ID.


Figure 7.1a.2.1.1-1: Procedure for registering the UAE client at the UAE server
1.	The UAE client sends a registration request to the UAE server.
2.	The UAE server performs authentication and authorization check (e.g. based on pre-provisioned security information or by interacting with UAS application specific server (e.g. USS/UTM)).
3.	The UAE server sends an registration response to the UAE client indicating success or failure of the registration.
[bookmark: _Toc75370445][bookmark: _Toc9812641][bookmark: _Toc9812397][bookmark: _Toc536270941][bookmark: _Toc536270634][bookmark: _Toc528832303][bookmark: _Toc528832113]7.1a.2.2	UAS UE deregistration
[bookmark: _Toc75370446][bookmark: _Toc9812642][bookmark: _Toc9812398][bookmark: _Toc536270942][bookmark: _Toc536270635][bookmark: _Toc528832304][bookmark: _Toc528832114]7.1a.2.2.1	General
This clause describes the procedures for UAS UE (UAV/UAV-C) to deregister at the UAE server.
[bookmark: _Toc75370447][bookmark: _Toc9812643][bookmark: _Toc9812399][bookmark: _Toc536270943][bookmark: _Toc536270636][bookmark: _Toc528832308][bookmark: _Toc528832118]7.1a.2.2.2	Procedure
Pre-condition:
-	The UAE client has already registered with the UAE server as described in subclause 7.1a.2.1.


Figure 7.1a.2.2.2-1: Procedure for deregistering the UAE client at the UAE server
1.	The UAE client sends a deregistration request to the UAE server.
2.	The UAE server sends a deregistration response to the UAE client.
[bookmark: _Toc75370437][bookmark: _Toc9812633][bookmark: _Toc9812389][bookmark: _Toc536270933][bookmark: _Toc536270626]7.1a.2.3	UAS UE registration update
7.1a.2.3.1	General
This clause describes the procedures for UAS UE (UAV/UAV-C) to update its registration with the UAE server. 
7.1a.2.3.2	Procedure
Pre-conditions:
-	The UAE client has already registered with the UAE server as described in subclause 7.1a.2.1.


Figure 7.1a.2.3.1-1: Procedure for registration update by the UAE client at the UAE server
1.	The UAE client sends a registration update request to the UAE server.
2.	The UAE server sends an acknowledgement to the UAE client.
7.1a.3	Information flows
[bookmark: _Toc75370438][bookmark: _Toc9812634][bookmark: _Toc9812390][bookmark: _Toc536270934][bookmark: _Toc536270627]7.1a.3.1	Registration request
Table 7.1a.3.1-1 describes the information flow for a UAE client to register with the UAE server.
Table 7.1a.3.1-1: Registration request
	Information element
	Status
	Description

	UAV ID
	M
	The identifier of the UAV/UAV-C (e.g. 3GPP UE ID or CAA level UAV ID) which initiates the registration request

	UAS UE information
	O
	UAS UE information like IP address, etc.

	Proposed registration lifetime (NOTE)
	O
	Proposed to registration lifetime.

	NOTE:	If Proposed registration lifetime IE is not included, then the registration lifetime is valid until explicit deregistration is peformed.



[bookmark: _Toc75370439][bookmark: _Toc9812635][bookmark: _Toc9812391][bookmark: _Toc536270935][bookmark: _Toc536270628]7.1a.3.2	Registration response
Table 7.1a.3.2-1 describes the information flow for UAE server to respond for registration request from the UAE client.
Table 7.1a.3.2-1: Registration response
	Information element
	Status
	Description

	Result
	M
	Result from the UAE server in response to registration request indicating success or failure

	Registration lifetime
	O
	The registration lifetime provided by UAE server if registration is successful



[bookmark: _Toc75370440][bookmark: _Toc9812636][bookmark: _Toc9812392][bookmark: _Toc536270936][bookmark: _Toc536270629]7.1a.3.3	Deregistration request
Table 7.1a.3.3-1 describes the information flow for a UAE client to deregister at the UAE server.
Table 7.1a.3.3-1: Deregistration request
	Information element
	Status
	Description

	UAV ID
	M
	The identifier of the UAV/UAV-C (e.g. 3GPP UE ID or CAA level UAV ID) which initiates the deregistration request



[bookmark: _Toc75370441][bookmark: _Toc9812637][bookmark: _Toc9812393][bookmark: _Toc536270937][bookmark: _Toc536270630]7.1a.3.4	Deregistration response
Table 7.1a.3.4-1 describes the information flow for UAE server to respond for deregistration request from the UAE client.
Table 7.1a.3.4-1: Deregistration response
	Information element
	Status
	Description

	Result
	M
	Result from the UAE server in response to the deregistration request 



7.1a.3.5	Registration update request
Table 7.1a.3.5-1 describes the information flow for a UAE client to update registration with the UAE server.
Table 7.1a.3.5-1: Registration update request
	Information element
	Status
	Description

	UAV ID
	M
	The identifier of the UAV/UAV-C (e.g. 3GPP UE ID or CAA level UAV ID) which initiates the registration request

	UAS UE information
	M
	UAS UE information like IP address, etc.

	Proposed registration lifetime
	O
	Proposed to registration lifetime.



7.1a.3.6	Registration update response
Table 7.1a.3.6-1 describes the information flow for UAE server to respond for registration update request from the UAE client.
Table 7.1a.3.6-1: Registration update response
	Information element
	Status
	Description

	Result
	M
	Result from the UAE server in response to registration update request indicating success or failure

	Registration lifetime
	O
	The registration lifetime provided by UAE server if registration update is successful



* * * Next Change * * * *

[bookmark: _Toc74040769]7.2.2.1	Communications between UAVs within a geographical area using unicast Uu
Figure 7.2.2.1-1 illustrates the procedure for communications between UAVs within a geographical area using unicast Uu.
Pre-conditions:
1.	The UAE clients of UAVs have successfully registered and connected to the UAE server.
2.	The SEAL's LM server information is configured at the UAE server.


Figure 7.2.2.1-1: Communications between UAVs within a geographical area using unicast Uu
1.	The UAE client of UAV sends a UAV application message to the UAE server in order to communicate the payload information of the UAV application message to other UAVs in a range of the location corresponding to the UAV. 
2.	The UAE server obtains the other UAV(s) information in the location of the UAV from the LMS as specified in 3GPP TS 23.434 [5].
3.	Upon receiving the list of other UAV(s), the UAE server sends the payload in UAV application message to each of the UAV via unicast channel.
4.	Upon completing step 3, the UAE server may send an acknowledgement to the UAE client.

* * * Next Change * * * *

[bookmark: _Toc62758535][bookmark: _Toc74040775][bookmark: _Hlk67990933]7.3.2.1	Procedure for group creation for one pair of UAV and UAV-C
Figure 7.3.2.1-1 illustrates a high-level procedure for group creation.
Pre-conditions:
-	Both UAV-C and UAV have successfully registered and connected to the UAE server.
-	A CAA-level UAV ID may be assigned during the 3GPP network registration process.


Figure 7.3.2.1-1: Procedure for group creation for one pair of UAV and UAV-C
1.	The UAE server recognizes a unique pair of UAV and UAV-C either by 3GPP UE ID or CAA-level UAV ID.
Editor's note:	How UAE server recognizes a pair of UAV-C and UAV is FFS.
2.	The UAE server sends a group creation request to the SEAL GM server, if there is no pre-assigned group ID, by using the GM-S reference link as specified in 3GPP TS 23.434 [5] using the procedure defined in clause 10.3. The SEAL GM server creates one group ID for one pair of UAV and UAV-C as specified in 3GPP TS 23.434 [5].
3.	The UAE server uses the returned group ID for UAS for QoS management.

* * * Next Change * * * *

[bookmark: _Toc74040782]7.4.2.2	C2 communication modes configuration
This procedure enables the configuration of the UAE Client, based on an application request from UAS application specific server (which can be the USS/UTM) to manage the C2 operation modes (direct, network-assisted) of C2 communication for a UAS.
Figure 7.4.2.2-1 illustrates the C2 communication modes configuration procedure.
Pre-conditions:
1.	The UAS UEs are connected to 5GS and authenticated and authorized by UAS application specific server.
2.	UAE Server has established a UAE session with the respective UAE Clients as the UAE clients are successfully registered to the UAE server.
3.	UAE Server has performed the C2 mode switching/selection capability initiation as in clause 7.4.2.1.


Figure 7.4.2.2-1: C2 communication modes configuration
[bookmark: _Hlk67990784]1.	The UAE Server sends a C2 communication modes configuration request  including the UAV identification (CAA Level UAV ID, IP address), allowed C2 communication modes (e.g., direct, network assisted, USS/UTM navigated), primary and optionally secondary C2 communication mode and policy for switching.
2.	The UAE Client stores the C2 communication mode configuration parameters.
3.	The UAE Client sends a C2 communication modes configuration response to the UAE Server.
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