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1. Introduction
This contribution provides a proposal for the procedures for C2 communication mode switching
2. Reason for Change
In TR 23.755, it was concluded that:

Solution#6, solution#7 and solution#9 are selected as the basis for normative work, based on the following combined UAE Client assisted/UAE Server controlled principles:

1)
The UAE Client executes the policy for handling of C2 communication link selection and usage of multiple C2 communication links and notifies the UAE Server about the applicable and active C2 communication links.

2)
The UAE Server uses information about applicable C2 communication links from UAE Client and location, QoS information from the 3GPP network when making a decision about C2 switching.

3)
The UAE Client notifies the UAE Server when detecting a C2 switching condition based on policy. The UAE Server confirms the C2 switching based on the reported C2 switching condition and informs the UAE Client to apply the C2 switch. The UAE Client may also trigger an immediate/autonomous C2 switch in case of emergency situations.

4)
The UAE Server sends command for C2 switching based on relative location of UAV and UAV Controller and QoS information if available and/or in response to a command from USS/UTM (for switch to USS/UTM navigated).

5)
For cases where UAE Server cannot fully determine C2 switching conditions (e.g. unknown location for UAV Controller not connected via a PLMN, or direct link QoS) the UAE Server relies on UAE Client assistance as above.

it is proposed to provide the normative specification combining solution#6, solution#7 and solution#9.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.255 v0.3.0. The pCR for the corresponding requirements are in S6-210bbb.


* * * First Change * * * *

6.x
C2 Communication mode switching

6.x.1
General
This clause describes the procedure for C2 communications switching using the following UAE Client assisted and UAE Server controlled based mechanisms:

1)
The UAE Client executes the policy for handling of C2 communication link selection and usage of multiple C2 communication links and notifies the UAE Server about the applicable and active C2 communication links.

2)
The UAE Server uses information about applicable C2 communication links from UAE Client and location, QoS information from the 3GPP network when making a decision about C2 switching.

3)
The UAE Client notifies the UAE Server when detecting a C2 switching condition based on policy. The UAE Server confirms the C2 switching based on the reported C2 switching condition and informs the UAE Client to apply the C2 switch. The UAE Client may also trigger an immediate/autonomous C2 switch in case of emergency situations.

4)
The UAE Server sends command for C2 switching based on relative location of UAV and UAV Controller and QoS information if available and/or in response to a command from USS/UTM (for switch to USS/UTM navigated).

5)
For cases where UAE Server cannot fully determine C2 switching conditions (e.g., unknown location for UAV Controller not connected via a PLMN, or unknown direct link QoS) the UAE Server relies on UAE Client assistance as above.

6.x.2
Procedures

6.x.2.1
C2 communication modes configuration update

Figure 6.x.2.1-1 illustrates the C2 communication modes configuration update procedure.

Pre-conditions:

1.
The UAV is connected to 5GS and authenticated and authorized by USS/UTM.

2.
UAE Server has established a UAE session with the respective UAE Clients.
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Figure 6.x.2.1-1: C2 communication modes configuration 

1.
The USS/UTM sends a C2 communicaton modes configuration request including the UAV identifier, allowed C2 communication modes, primary C2 communication mode and policy for C2 link selection and switching.

Editor's Note:
Details of the C2 link selection and switching policy are FFS.
2.
The UAE Server forwards the configuration request to the UAE Client

3.
The UAE Client stores the C2 communication mode configuration parameters

4.
The UAE Client sends an acknowledgement to the UAE Server.

5.
The UAE Server sends an acknowledgement to the USS/UTM.

6.x.2.2
C2 communication mode selection by UAE Client

 Figure 6.x.2.2-1 illustrates the C2 communication mode selection and redundant C2 link negotiation.

Pre-conditions:

1.
The UAV and UAV-C are configured with a C2 communication modes configuration as described in 6.x.2.1.
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Figure 6.x.2.2-1: C2 communication mode selection
1.
UAE Clients (UAV and UAV-C) select a primary and secondary C2 communication mode based on C2 communication mode configuration.
Editor's Note:
Details of the negotiation of C2 connection handling between UAV and UAV-C are FFS.
2.
The UAE Client sends a notification message to the UAE Server indicating the selected primary and secondary C2 communication modes and associated C2 link information which may include peer UAE Client address information (e.g., IP/MAC address).

3.
The UAE Server stores the C2 communication modes and links information.

4.
The UAE Server forwards the C2 communication modes and links information to the USS/UTM and receives an acknowledgement from the USS/UTM.

5.
The UAE Server may send an acknowledgement to the UAE Client.

6.
The UAV and UAV-C start C2 communication using the selected primary C2 communication mode.

6.x.2.3
UAE Server triggered C2 communication mode switching
Figure 6.x.2.3-1 illustrates a UAE Server triggered C2 communication mode switching.

Pre-conditions:

1.
The UAV and UAV-C are engaged in C2 communication following procedure as described in 6.x.2.2.
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Figure 6.x.2.3-1: UAE Server triggered C2 communication mode switching
0.
UAV and UAV-C are engaged in (e.g., direct) C2 communication.

1.
The UAE Server receives a QoS monitoring event from the for the 5GC for the Uu link used by UAV or UAV-C (as specified in clause 5.7.2.4 of 3GPP TS 23.501 [6].
2.
The UAE Server receives location reports from SEAL/LMS for the UAV and the UAV-C (UAE-S acts as VAL server as specified in 3GPP TS 23.434 [5]).

3.
The UAE Server checks the C2 communication mode switching conditions based on obtained UAE Clients information (location, QoS, as obtained in step 1 and 2), and links information obtained during procedure described in 6.x.2.2.

4.
The UAE Server sends a C2 communication mode switch command to the UAE Client.

5.
The UAV and UAV-C start C2 communication using the alternative (e.g., direct) C2 communication mode.

6.
The UAE Client sends a notification message to the UAE Server confirming the current C2 communication mode. 

7.
The UAE Server forwards the C2 communication mode and links information to the USS/UTM and receives an acknowledgement from the USS/UTM.
6.x.2.4
UAE Client triggered C2 communication mode switching

 Figure 6.x.2.4-1 illustrates a UAE Client triggered C2 communication mode switching.

Pre-conditions:

1.
The UAV and UAV-C are engaged in C2 communication following procedure as described in 6.x.2.2.
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Figure 6.x.2.4-1: UAE Client triggered C2 communication mode switching
0.
UAV and UAV-C are engaged in (e.g., direct) C2 communication.

1.
The UAE Client detects a condition for switching C2 communication mode based on the C2 communication mode switching policy. If an emergency switch of the C2 communication is deemed necessary by the UAE Client, the the UAE Client change the link prior to the steps 2-4.

Editor's Note:
Details of the C2 link switching policy are FFS.
2.
The UAE Client sends a C2 communication mode switch request to the UAE Server indicating the C2 link switching condition information.

3.
The UAE Server checks the C2 communication mode switching conditions based on UAE Clients QoS and location information obtained as described in 6.x.2.3.

4.
The UAE Server sends a C2 communication mode switch response to the UAE Client confirming the C2 swithing.

5.
The UAV and UAV-C start C2 communication using the alternative (e.g., network assisted) C2 communication mode.

6.
The UAE Client sends a notification message to the UAE Server indicating the current C2 communication mode. The UAE Server may update C2 communication mode and links information.

7.
The UAE Server forwards the C2 communication mode and links information to the USS/UTM and receives an acknowledgement from the USS/UTM.
6.x.2.5
USS/UTM triggered C2 communication mode switching

Figure 6.x.2.5-1 illustrates a USS/UTM triggered C2 communication mode switching.

Pre-conditions:

1.
The UAV and UAV-C are engaged in C2 communication following procedure as described in 6.x.2.2.
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Figure 6.x.2.5-1: USS/UTM triggered C2 communication mode switching
0.
UAV and UAV-C are engaged in (e.g., direct or network assisted) C2 communication.

1.
The UAE Server receives a C2 communication mode switching request from the USS/UTM indicating UAV information (e.g., GPSI, IP/MAC address) and USS/UTM IP address for C2 communication. 
2.
The UAE Server checks the C2 communication mode switching conditions based on UAE Clients link information obtained during procedure described in 6.x.2.2.

3.
The UAE Server acknowledges USS/UTM request with a C2 communication mode switching response.

4.
The UAE Server forwards the C2 communication mode switch command to the UAE Client.

5.
The UAV starts C2 communication with USS/UTM.

6.
The UAE Client sends a notification message to the UAE Server confirming the current C2 communication mode. 

Editor's Note:
release of connection used for C2 communication with UAV-C is FFS.
6.x.3
Information flows

Editor's Note:
This clause will describe the information flow tables

* * * End of Change * * * *
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