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Abstract of the contribution: This paper proposes a new solution for KI#1 "Transport C2 communication over PC5 interface".
Discussion
Regarding Key Issue #1 "Transport C2 communication over PC5 interface" captured in clause 5.1 of TR 23.700-58v0.2.0, this paper proposes a new solution.

Proposal
It is proposed to agree the following changes into TR 23.700-58v0.2.0.

* * * * Start of 1st Change * * * * 
[bookmark: _Toc23232155][bookmark: _Toc23238463][bookmark: _Toc23239069][bookmark: _Toc23244489][bookmark: _Toc26520137][bookmark: _Toc26530875][bookmark: _Toc26530925][bookmark: _Toc26530974][bookmark: _Toc28869878][bookmark: _Toc30008178][bookmark: _Toc31035879][bookmark: _Toc31037026][bookmark: _Toc43132007][bookmark: _Toc43192918][bookmark: _Toc44583945][bookmark: _Toc44584094][bookmark: _Toc50481754][bookmark: _Toc96937722][bookmark: _Toc101268271]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Start of Next Change * * * *
!! All New Texts !! 
[bookmark: _Toc97271690][bookmark: _Toc326248710][bookmark: _Toc20147942][bookmark: _Toc23145942]6.Y	Solution #Y: Handling C2 connection over PC5
[bookmark: _Toc500949098][bookmark: _Toc96937724][bookmark: _Toc101268307][bookmark: _Toc97271691]6.Y.1	Key Issue mapping
This solution addresses KI#1 "Transport C2 communication over PC5 interface".
6.Y.2	Description
[bookmark: _Toc326248711][bookmark: _Toc20147943][bookmark: _Toc23145943]UAV and UAV-C can communicate each other via C2 connection over PC5. There may be the case that the signal strength/status of C2 connection over PC5 becomes weak/bad, e.g. as two UEs get far from each other, due to some obstacle between them, etc. 
UE can measure the PC5 signal strength of the unicast link. Therefore, it is considered useful to provide signal strength/status of C2 connection over PC5 (e.g. strong/good, weak/bad) to the application layer. In particular, this information would be beneficial for UAV-C so that the user (i.e. a drone pilot) can know C2 connection status and decide what to do for C2 communication, e.g. switching to C2 connection over network, C2 connection release after landing UAV, etc. In order to help UAV-C (or its user) decide what to do for C2 communication, indication whether C2 connection over network is possible can be also provided to the application layer of UAV-C.
In this solution, the layer of UAV-C that collects the above information related to C2 connection (i.e. C2 connection status information) and provides it to the application is called "UAS layer". In the context of UAS, the UAS layer can perform PC5 related operations that are performed by the V2X layer specified in TS 23.287 [9] and the ProSe layer specified in TS 23.304 [8], in the context of V2X and ProSe, respectively. The UAS layer is located between the application layer and the AS (Access Stratum) layer.
The application layer of UAV-C may request switching to C2 connection over network or C2 connection release to the UAS layer, e.g. based on the C2 connection status information provided by the UAS layer.
NOTE 1:	This solution assumes that UAV and UAV-C support C2 communication over network in addition to C2 communication over PC5.
NOTE 2:	Differences from the solutions for KI#3 "Support direct communication path switching between PC5 and Uu (i.e. non-relay case)" of FS_5G_ProSe_Ph2 described in TR 23.700-33 are as below:
-	In this solution, UAV-C is proposed to collect C2 connection status information and determine whether to perform switching to C2 connection over network or C2 connection release. On the other hand, either UE can trigger path switching for FS_5G_ProSe_Ph2.
-	In this solution, involvement of application layer and user interaction is described for UAV-C to decide switching to C2 connection over network or C2 connection release. Although involvement of application layer of UE and user interaction does not always happen, this solution assumes that describing which information about C2 connection over PC5 is provided to the application layer and considering the decision from the application layer are meaningful. On the other hand, the solutions for FS_5G_ProSe_Ph2 do not describe/highlight these aspects.
[bookmark: _Toc97271692]6.Y.3	Procedures
6.Y.3.1	Procedure for handling C2 connection over PC5
Figure 6.Y.3.1-1 shows the procedure for handling C2 connection over PC5.


Figure 6.Y.3.1-1: Procedure for handling C2 connection over PC5
1.	For C2 communication over PC5 reference point (i.e. C2 connection over PC5), UE-1 (UAV-C) and UE-2 (UAV) establish a Layer-2 link. UE-1 and UE-2 can communicate each other via C2 connection over PC5.
NOTE 1:	For Layer-2 link establishment, clause 6.3.3.1 of TS 23.287 [9], clause 6.4.3.1 of TS 23.304 [8], or Layer-2 link establishment procedure proposed by other solutions in this study can be used.
2.	The UAS layer of UE-1 provides C2 connection status information to the application layer, e.g. periodically or based on event such that the measured PC5 signal strength of the unicast link is below configured signal strength threshold. 
The C2 connection status information may include the following:
a)	Signal strength/status of C2 connection over PC5, e.g. strong/good, weak/bad.
	If the measured PC5 signal strength of the unicast link is below configured signal strength threshold, the signal strength/status of C2 connection over PC5 can be set to weak/bad.
b)	Indication whether C2 connection over network is possible. This information can be provided to the application layer whenever a) is provided or only when a) is weak/bad.
For determining a), UE-1 measures PC5 signal strength of the unicast link established with UE-2, i.e. C2 connection over PC5, e.g. periodically.
For determining b), UE-1 may ask to UE-2 or UE-2 may provide to UE-1 whether UE-2 can connect to the network for C2 communication. UE-1 determines whether C2 connection over network is possible based on whether both UE-1 and UE-2 can connect to the network.
Whether and how (e.g. periodically or based on event) for UE acting as UAV-C to provide C2 connection status information to the application layer may be provisioned in the UE as Policy/Parameter for C2 communication. The configured signal strength threshold may be also provisioned in the UE as Policy/Parameter for C2 communication or provided by RAN to the UE.
3.	The application layer of UE-1 may request switching to C2 connection over network or C2 connection release to the UAS layer, e.g. based on the C2 connection status information provided by the UAS layer.
NOTE 2:	In steps 2 and 3, user interaction can be involved and is out of scope of this specification.
4.	UE-1 determines whether to perform switching to C2 connection over network or C2 connection release, e.g. due to the request from the application layer in step 3 or because the measured PC5 signal strength of the unicast link is below configured signal strength threshold.
	If the switching or release request from the application layer was not provided in step 3 but the measured PC5 signal strength of the unicast link is below configured signal strength threshold, UE-1 may determines whether to perform switching to C2 connection over network or C2 connection release, e.g. based on Policy/Parameter for C2 communication provisioned in UE-1 or UE implementation.
	If there was no request from the application layer in step 3 and the measured PC5 signal strength of the unicast link is not below configured signal strength threshold, C2 connection over PC5 is maintained and kept used.
When UE-1 determines to perform switching from C2 connection over PC5 to C2 connection over network, steps 5 to 6 are performed.
[bookmark: _GoBack]5.	UE-1 and UE-2 attach to EPC or register to 5GC if they have not done so. In addition, UE-1 and UE-2 establish PDN connection or PDU Session for C2 communication if they have not done so. UUAA (USS UAV Authorization/Authentication) and authorization for C2 are required for UE-2 as specified in TS 23.256 [5].
UE-1 and UE-2 perform switching from C2 connection over PC5 to C2 connection over network. The path switching can be executed, e.g. by using PC5-S messages.
NOTE 3:	For steps themselves related to path switching from PC5 over network (e.g. PC5-S messages), the corresponding steps in the solution to be concluded for KI#3 "Support direct communication path switching between PC5 and Uu (i.e. non-relay case)" of FS_5G_ProSe_Ph2 can be used and referred.
UE-1 and UE-2 can communicate each other via C2 connection over network.
NOTE 4:	It is assumed that switching from C2 connection over PC5 to C2 connection over network can be made only when both UAV and UAV-C have network connectivity.
6.	The unicast link between UE-1 and UE-2 is released.
When UE-1 determines to perform C2 connection release, step 7 is performed.
7.	The unicast link between UE-1 and UE-2 is released.
NOTE 53:	For Layer-2 link release in steps 6 and 7, clause 6.3.3.3 of TS 23.287 [9], clause 6.4.3.3 of TS 23.304 [8], or Layer-2 link release procedure proposed by other solutions in this study can be used.
[bookmark: _Toc101268310]6.Y.4	Impacts on Services, Entities, and Interfaces
UE:
-	supports handling C2 connection over PC5.


* * * * End of Changes * * * * 
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