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Abstract of the contribution: This contribution proposes a new solution for KI#3 to support direct communication path switching between PC5 and Uu.
1. Discussion 
As agreed in SA2#149-E, as part of KI#3:
“When switching the path between the direct communication path over PC5 reference point and the direct communication path over Uu reference point, the ProSe service disruption to the UE should be minimized.

This key issue addresses the following:

-
Whether and how to support path switching from direct NR Uu communication path to direct NR PC5 communication path or vice versa for both commercial and public safety services. 
-
How to support any IP, Ethernet or Unstructured PDU type for direct communication path switching.
-
What functional entities and triggers are responsible for direct communication path switching and their impact on the corresponding interfaces. What information/policy are used for path switching decision.

-
What are the procedures and potential impacts of direct communication path switching on QoS handling for direct PC5 communication path vs. direct Uu communication path?”
This contribution proposes a new solution for KI#3 to support direct communication path switching between PC5 and Uu.
2. Proposal

It is proposed to adopt the following text within TR 23.700-33.   

*** Start of the changes ***

6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of solutions to key issues
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*** Next change ***

6.X
Solution #X: Support direct communication path switching between PC5 and Uu
6.X.1
Description


This solution addresses KI#3.
In clause 6.X.2, two procedures are depicted:
-
Scenario A: This scenario addresses the case for direct communication path switching from Uu communication path to PC5 communication path between UE1 and UE2.

- 
Scenario B: This scenario addresses the case for direct communication path switching from PC5 communication path to Uu communication path between UE1 and UE2. 
6.X.2
Procedures
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Figure 6.X.2-1: Scenario A: Path switch from Uu to PC5 communication path
1.. PCF subscribes to the UDR to receive notifications on ProSe Application parameter changes when there is a change of service specific parameter as described in clause 6.2.5 of TS 23.304 [x]. This may include either existing path selection policy, a modified path selection policy or a new path switching policy. 
2.a-2c. ProSe Application Server invokes a “ServiceParameter_Update” service operation through NEF. NEF stores the information within the UDR. PCF receives the notification of data change from the UDR (which it has already subscribed to in step 1.a). NEF responds on “ServiceParameter_Update” to the ProSe Application Server.

3-4. PCF decides to update the UE ProSe policy and initiates policy update for both UE 1 and UE2. 
Steps 1-4 are optional and can be skipped if the parameters already provisioned for ProSe policy are still valid.  
5. 
UE1 discovers UE2 in proximity as part of application-level signalling with ProSe Application server or via ProSe Direct Discovery. UE1 decides on the path switch and sends direct communication request to initiate the unicast layer-2 link establishment incl. PC5 QoS parameters. UE2 accepts the request and confirms QoS Info and optionally PC5 QoS rule(s).
6. Following existing procedure in clause 4.3.7, TS 23.502 [y], the SMF may deactivate the UP connection of the relevant PDU sessions after a specified inactivity period leading to releasing UPF resources and AN-level resources via AMF. Alternatively, both UEs may initiate PDU session modification request for the pair of Uu links (over 5GC communication path) including a new parameter to indicate “PDU session to be deactivated”. If so, during deactivation procedure, the UPF of N3 terminating point is still maintained as described in the step 4 of clause, 4.3.7, TS 23.502 [y]. 

ProSe session continues over the direct link established between UE1 and UE2.
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Figure 6.X.2-2: Scenario B: Path switch from PC5 to Uu communication path
1.. PCF subscribes to the UDR to receive notifications on ProSe Application parameter changes when there is a change of service specific parameter as described in clause 6.2.5 of TS 23.304 [x]. This may include either existing path selection policy, a modified path selection policy or a new path switching policy. 

2.a-2c. ProSe Application Server invokes a “ServiceParameter_Update” service operation through NEF. NEF stores the information within the UDR. PCF receives the notification of data change from the UDR (which it has already subscribed to in step 1.a). NEF responds on “ServiceParameter_Update” to the ProSe Application Server.

3-4. PCF decides to update the UE ProSe policy and initiates policy update for both UE 1 and UE2. 

Steps 1-4 are optional and can be skipped if the parameters already provisioned for ProSe policy are still valid.  

5. 
UE1 (or UE2) identify that they are not in proximity range of each other as part of application-level signalling with ProSe Application server or via ProSe Direct Discovery. Alternatively, UE1 (or UE2) identify that they cannot fulfil PC5 QoS requirements. In the latter case, UE1 (or UE2) requests (over PC5) for path switch to Uu path. This request also includes suggested QoS rules and QoS Flow level QoS parameters for Uu path mapped based on former the PC5 QoS parameters for the corresponding PC5 QoS Flow. UE2 (or UE1) accepts the path switch request.
6.  Both UEs initiate PDU session establishment or modification request to switch to Uu communication path based on suggested QoS rules and QoS Flow level QoS parameters for Uu path in step 5. 
7. Each UE (re)activates corresponding PDU session over Uu path following.

8. The AMF sends N2 PDU session (re-activation) request message to the R(AN).

9. (R)AN setups related AN-level resources.
PC5 connection is released and ProSe service continues over the Uu path between UE1 and UE2.
6.X.3
Impacts on services, entities and interfaces

UE:
- 
Support PC5 signalling for path switch including suggested QoS rules and QoS Flow level QoS parameters for Uu path. 
- 
Optionally support PDU session deactivation indication.
PCF:
-
Support changes to ProSe policy (for a modified path selection policy or path switching policy only).
SMF: 

- 
Optionally support PDU session deactivation while maintaining the UPF of N3 terminating point.
*** End of the changes ***
3GPP

SA WG2 TD


UE
(R)AN
AMF
SMF
UDR
NEF/AF
UPF
PCF
5.b. PC5 Direct Discovery and Communication
6. Each UE deactivates corresponding PDU Session.
5.a. ProSe App. Server identifies UE 1 and UE2 are in proximity that were on Uu path before.
3. PCF determines ProSe Policy
4. ProSe Policy Update
2.a. Nnef_ServiceParameter
_Update
2.b. Nudr_DM_Notify
1. Nudr_DM_Subscribe
2.c. Nnef_ServiceParameter
_Update Response




UE
(R)AN
AMF
SMF
UDR
NEF/AF
UPF
PCF
5.b. Trigger to Switch to Uu
7. Each UE (re)activates corresponding PDU Session.
5.a. ProSe App. Server identifies UE 1 and UE 2 are not in proximity any more.
6. PDU Session Establishment / Modification Request
8. N2 PDU session Request
9. AN Resource Setup
3. PCF determines ProSe Policy
4. ProSe Policy Update
2.a. Nnef_ServiceParameter
_Update
2.b. Nudr_DM_Notify
1. Nudr_DM_Subscribe
2.c. Nnef_ServiceParameter
_Update Response




