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Abstract: This contribution proposes a new solution on direct communication path switching from PC5 path to Uu path for TR 23.700-33.
1.
Introduction
The contribution proposes a new solution related to the Key Issue #3 about direct communication path switching between PC5 and Uu reference points.
In this solution, a UE Negotiation-based path switching mechanism is proposed. Before performing the path switch, the 2 UEs having PC5 connection negotiates the triggers of path switching and what service/QoS flows need to be switched. Furthermore, the UE can deactivate the triggers and may notify the peer UE of this deactivation to avoid something like that the UE is suffering from the mobility restriction and can not perform the path switch.
For the path switching from Uu to PC5, the principle of “make before break” is adopted. In this solution, it requires that the 2 UEs establish the PC5 link firstly, then negotiate the ProSe services to be switched over the established PC5 link. After that, the 2 UEs perform the path switching based on the negotiated result.
2.
Proposal
It is proposed to capture the following changes into TS 23.700-33.
* * * * First change * * * *

6.X
Solution #X: UE Negotiation-based path switching from PC5 to Uu
6.X.1
Description

This is a solution related to the Key Issue #3 Support direct communication path switching between PC5 and Uu reference points. 
This solution provides a UE Negotiation-Based mechanism for the direct communication path switching between PC5 to Uu reference points. Before performing the path switch, 2 UEs having PC5 connection negotiate the triggers of path switching and what service or QoS flows need to be switched. Once the negotiated triggers are satisfied, the 2 UEs perform the path switching between PC5 to Uu directly. To reduce the service interruption, the principle of “make before break” may be adopted, the 2 UEs may perform corresponding Uu session setup/activation in advance after the UE Negotiation-Based mechanism over PC5 for the path switching from PC5 to Uu interface. For the path switching from the Uu to PC5 interface, it requires that the 2 UEs establish the PC5 link firstly, then negotiate the ProSe services to be switched over the established PC5 link. After that, the 2 UEs perform the path switching based on the negotiated result.
During the negotiation procedure, the 2 UEs may negotiate:

· Which ProSe service to be switched;

· Which QoS flow(s) to be switched;

· Triggers of path switching from PC5 to Uu about:

· Threshold of PC5 signal level 
· Threshold of QoS requirement/parameters 
Due to UE mobility or its own conditions (e.g. under congestion control, mobility restriction), the UE can not perform the path switch, then the UE may notify the peer UE of deactivating the negotiated triggers or UE ProSe policy of path switching to avoid the peer UE perform path switch solely.
6.X.2
Procedures for path switching from PC5 to Uu with negotiation
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Figure 6.x.2-1: high-level procedure for path switch from PC5 to Uu with negotiation
1.
Service authorization and provisioning are performed for the UE#1 and UE#2 as described in clause 6.2 of TS23.304.
2.
UE#1 and UE#2 may have an established PC5 connection which are transferring service data with each other over PC5 QoS flows.
3.
Considering to avoid service interruption, UE#1 and UE#2 may consider the path switch from PC5 to Uu. In order to have a uniform understanding for the path switch, the 2 UEs negotiate the path switching services, QoS flows and the triggers of the service or QoS flows to be switched. UE#1 sends a Path switching negotiation request which may include the ProSe ID, PC5 QoS flows IDs, Threshold of PC5 signal level, or Threshold of QoS requirement/parameters. This step can be combined with PC5 unicast connection establishment/modification procedure.
4.
After receiving the above request from UE#1, UE#2 determines that services, QoS flows triggers and related triggers based on the Path switching negotiation request from the UE#1. The UE#2 responds to the UE#1 with a Path switching negotiation response including the accepted ProSe ID, PC5 QoS flows IDs, Threshold of PC5 signal level, or Threshold of QoS requirement/parameters.
5.
Based on the negotiation, the UE#1 and UE#2 may perform the Uu path preparation procedure. UE1 and UE2 triggers PDU Session establishment/modification procedure to make the Uu path ready for the corresponding ProSe services or PC5 QoS flows transmission.
6~7. When the negotiated triggers/conditions are satisfied, the UE#1 and UE#2 transmit the data of the ProSe services of accepted ProSe IDs or the PC5 QoS flows of the accepted PC5 QoS flow IDs to the Uu path.
8.
After the step 7, UE1 and UE2 may release the PC5 connection, using the existing Layer-2 link release over PC5 reference point, see TS 23.304 [x], clause 6.4.3.3.
UE#1 and UE#2 may update the negotiated triggers after the negation procedure.
6.X.3
Procedures of deactivating path switching 

[image: image2.emf]UE#1 UE#2

2. Negotiated triggers de-active

3.  response

1. Path switch negotiation procedure


Figure 6.x.3-1: Negotiated triggers de-activate
1.
After the path switch negotiation procedure as described in clause 6.X.2, the UE#1 and UE#2 store the accepted path switching triggers.
2.
Due to mobility or other situations, the UE#1 can not perform the path switching from the PC5 to Uu, then the UE#1 may notify the UE#2 of deactivating the negotiated triggers. The UE#1 sends a Negotiated triggers de-activate notification to UE#2.
3.
When the UE#2 received the notification from the UE#1, it deactivates the negotiated triggers determined in step1 and sends a response to UE#1.
6.X.2
Procedures for path switching from Uu to PC5 with negotiation
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Figure 6.x.2-1: high-level procedure for path switch from PC5 to Uu with negotiation
1.
Service authorization and provisioning are performed for the UE#1 and UE#2 as described in clause 6.2 of TS23.304.
2.
UE#1 and UE#2 interacts the service data over the Uu path (PDU session) through the server with corresponding QoS flows.

3.
The UE#1 and UE#2 may have the offload requirement from the Uu to PC5, then the 2 UEs may perform the direct discovery to discover each other as described in clause 6.3.2.1 of TS23.304.

4.
When the 2 UEs discover each other, the UE#1 and UE#2 may establish a default direct unicast PC5 link as described in clause 6.4.3.1 of TS23.304.

5.
The 2 UEs may further negotiate path switching (traffic handover) based on current situation (e.g. one of the 2 UEs is under mobility restriction or congestion control), UE#1 may send a Path switch negotiation request to the UE#2. In this request, it may include the ProSe IDs or traffic descriptor to reflect what service that the UE#1 would like to switch from the Uu to PC5.

6.
UE#2 receives the Path switch negotiation request from the UE#1 and responds to UE#1 with the accept ProSe service.

7.
Based on the negotiated result, the UE#1 and UE#2 may perform the direct link modification procedure over PC5 or re-establish a PC5 direct link for the service to be switched.

8.
The 2 UEs may perform the Uu path modification, e.g., PDU session modification/release, or determine to not send the traffic data for service/application to be switched over the Uu.

9.
The 2 UEs change the path of the traffic data for the service/application to be switched from the Uu to PC5.
6.X.3
Impacts on Existing Nodes and Functionality
The solution has impacts on the following entities:

UE(s):
-
Support the negotiation Procedures for path switching between Uu and PC5and triggers de-activate procedure.
-
have unified understanding of which traffic will be switched based on the negotiated triggers.
* * * * End of change * * * *
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