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Abstract: This contribution proposes a solution for Key Issue #5 and 6:  Direct communication path selection and switching between PC5 and Uu. 


This solution is proposed for Key Issue #5 and #6 to study Support direct communication path selection and switching between PC5 and Uu. 
The following aspects will be studied:
-	How to enable direct communication path selection.
-	What functional entities and triggers are responsible for direct communication path selection.
-	How to enable network-controlled/network-assisted direct communication path switching between 5GC Uu path and PC5 path.
-	What functional entities and triggers are responsible for direct communication path switching and their impact on the corresponding interfaces.
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* * * * Next Change (all new text) * * * *
6.Y	Solution #Y: Functional entities and triggers for initiating policy update for ProSe path selection and switching
6.Y.1	Architectural Impacts
The ProSe application server includes the AF functionality and can communicate with 5GC via the N33/Nnef reference point and with DDNMF via the PC2 interface. 
DDNMF can communicate with UE for control signal over PC3 interface and includes discovery and authentication.
PCF includes functionality for ProSe Switching and Selection Policies and provisions AMF with ProSe parameters to be forwarded to RAN and UE(s).
NRF provides functionality of PCF discovery on basis of ProSe capability and support.
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Figure: 6.X.1-1: 5G ProSe System Architecture
-	PC5: Interface between UEs in Proximity using Proximity Services.
-	Uu: Interface between UE / UE to Network Relay and RAN node.
-	PC2: Interface between DDNMF and AF.
-	PC3: UP interface between UE and DDNMF. 
-	Nnef/N33: Interface between AF and 5GC using NEF.

6.Y.2	Functional entities and roles to initiate policy update
Functional entities and triggers at these entities shall be responsible for direct communication path switching and impact on the corresponding interfaces. Triggers and initiation of policy provisioning for path selection and switching may be initiated by UE or AF/DDNMF. 
UE and AF/DDNMF shall use these policies for switching and selection between PC5 and Uu interface with the help of RAN node.
Editor's note:	RAN aspects are FFS.

6.Y.2.1	UE
- 	UE triggers may include (but not limited to) relay operation change, policy expiry, PDU session establishment, change in location and/or application instance, new application requesting ProSe, etc.
-	UE shall initiate ProSe policy provisioning request with policy container for UE triggered update.
-	UE shall configure parameters and proceed with ProSe procedures over PC5 interface and switch between PC5 and Uu path based on policies provided by PCF.
-	UE shall establish PDU session to ProSe Function according to UE configuration.

6.Y.2.2	AF and DDNMF
-	Application changes may cause policy update requirement and request is generated at AF and/or DDNMF which may be (but not limited to) triggered by application request, content provider request, UE/UE-to-Network Relay request, new application, etc.
-	These NFs may request analytics and predictions from NWDAF to trigger changes in UE mode of operation and policy provisioning (which may help in increasing coverage with help of UE-to-Network Relay, provide better user experience, better congestion mitigation with help of proximity services, etc.)
-	These nodes support PC1 (direct UP link), PC5 link unavailability/tear down requests from UE(s), content transfer request between unicast and multicast and many other applications.
-	NFs such as multicast function CP (MSF/MBSF), content provider or emergency service may request AF/DDNMF to enable relay, commercial broadcast, 3rd party public safety provider application related policy changes.

6.Y.3 	Policy change procedures
6.Y.3.1 	UE triggered policy update
UE may initiate the switching and selection policy update based on UE triggers. The procedure is similar to V2X UE requesting policy provisioning:
UE
RAN
AMF
PCF
4. UE policy delivered as described in TS 23.502 clause 4.2.4.3
1.Triggers from UE
2. UE Policy Provisioning Request
UE ProSe Policy Container
3. Npcf_UEPolicyControl Update
ProSe Policy update requested










Figure 6.Y.3.1-1: UE requested policy update
1.	Based on UE triggers, UE may request policy change from PCF.
2.	The UE sends the UE Policy provisioning request including the UE Policy Container (ProSe PSS Policy Provisioning Request) to the AMF.
3.	The AMF sends the Npcf_UEPolicyControl_Update request to the PCF including the UE Policy Container received from UE.
4.	UE Policy delivery/update procedure defined in TS 23.502 [8] clause 4.2.4.3.

6.Y.3.2 	AF initiated policy update
AF may initiate the policy update depending upon triggers and requests, procedure may be similar to TS 23.502 [8] clause 4.15.6.7 or 4.2.3.3: 
UE
RAN
AMF
SMF
PCF
NEF
DDNMF
AF
7. N4 Session update to UPF
5. ProSe Policy Provisioning
1.UE request PC3 message (Discovery/Group Communication Request)
Application ID, Session Information
2. Session Update Request (PC2)
Update Type, Trigger request
3. Nnef_TrafficInfluence_Create/Update/Delete
ProSe Update, Trigger Cause
4. Npcf_PolicyAuthorization_Create/Update/Delete
Policy Update, Trigger, Application ID, Session ID
6. Npcf_SMPolicyControl Update
Policy Update, Session Information
8. Namf_Communication_N1N2MessageTransfer
Policy Update, Session Information
9. N2 Message for RAN Policy
10. Service request to deliver UE policies


















Figure 6.Y.3.2-1: AF initiated policy update
1. 	UE or UE-to-Network Relay may send Discovery Request or Group Communication update to DDNMF using PC3 interface (depending upon solution of other KIs). This request may be directly sent to AF / Application Server in case of no DDNMF availability.
NOTE 1: 	This step may be skipped depending on which node generated trigger. In case the generating node is the AF, this request shall be skipped. This request may further be initiated by single or multiple UEs
2. 	Session Update Request is generated from DDNMF and is forwarded to AF using PC2 interface with Application ID, User ID, Session ID and other ProSe session parameters.
3. 	AF invokes the Traffic Influence request for the Application and Session ID with request type ProSe discovery or Switch or Policy Change depending upon the trigger type and node at which the trigger was generated.
4. 	NEF requests for Policy Authorization Create/Modify/Delete at the relevant PCF depending upon the nature of the request and Switch type, forwarding the information received from the AF.
5.	UE Policy delivery/update procedure defined in TS 23.502 [8] clause 4.2.4.3.
6. 	PCF initiates the ProSe policy update including application information and other session information to SMF related to the PDU session using SMPolicyControl message.
7.	N4 session is modified at UPF with required policy changes and UP tunnel is created/modified/torn down depending upon the request type, trigger type or application type and prepares for buffering for seamless switching.
8.	PCF initiates N1N2MessageTransfer to AMF to initiate policy distribution to RAN and UE.
9. 	N2 update message is sent by AMF to RAN for updating the policy provisioning at RAN.
10. Depending upon the UE(s) states, connections, RAN initiates paging or network-initiated Service Request or RRC Reconfiguration with the policy update container delivered from AMF.
NOTE 2:	As per the policy, state and trigger, the switching and selection of interface (PC5 or Uu) is performed at UE(s)/Relay level. Discovery Request may be initiated at this step for PC5 or RRC for Uu.

6.Y.3.3 	Network analytics and predictions to trigger ProSe switching and selection
AF may be subscribed to NWDAF to receive analytics and predictions for Relay applications to enable or disable the UE to Network Relay for enhancing the coverage using ProSe application. AF may request for the analytics and NWDAF can collect information from AMF and PCF for respective policies.

6.Y.4	Impacts on existing entities and interfaces
-	AMF: Selects PCF supporting ProSe provisioning from NRF, forwards the policies to UE and RAN.
-	PCF: Determines and provisions UE policy for ProSe application on request from UE or ProSe AF
-	AF: Requests policy update from PCF and ProSe parameter provisioning depending upon triggers.
-	UE: Requests policy update depending upon triggers and utilizes the policy for selection and switching between PC5 & Uu interfaces
Editor’s Note: RAN impacts shall be studied in RAN WGs.

6.Y.5	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
* * * * End of Changes * * * *
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