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Abstract of the contribution: This pCR proposes some updates to solution 1, mainly on how to support mix deployment of both the UPF using PtP interface and UPF using service based interface.
1.	Discussion
In order to support UPF using PtP and UPF using SBI interface co-existing scenario, following updates are proposed: 
-	UPF using SBI/PtP should indicate that using of SBI/PtP to NRF during bootstrap procedure;
-	In the SMF Provisioning of available UPFs using the NRF procedure and O&M, the UPF Provisioning Information provided to SMF should contain each UPF’s interaction method: i.e. using SBI or PtP;
-	During Node level procedure, e.g. Node Association procedure, and PDU session related procedure, i.e. when SMF needs to interact with UPF, the SMF first figure out target UPF’s interaction method, i.e. PtP or SBI, before interact with target UPF; 
-    Impacts section updated;
2.	Proposal
It is proposed to include following updates to solution#1 in TR23.742: 

*** Start of 1st change 
[bookmark: _Toc520098658]6.1	Solution 1: Simply replace N4 with service operations
[bookmark: _Toc520098659]6.1.1	Introduction
This solution addresses Key Issue 2 on User Plane Aspects.
[bookmark: _Toc520098660]6.1.2	High-level Description
[bookmark: _Toc520098661]6.1.2.1	General aspects
The basic idea is to replace N4 interface with service based interface. 
The N4 point to point interactions between UPF and SMF are defined in clause 4.4 of TS 23.502 [3]. This solution proposes to replace them by introducing service interface into UPF and SMF, with corresponding services. The service interface on UPF is named as Nupf, and the service interface on SMF is existing one, i.e. Nsmf. 
[bookmark: _Toc520098662]6.1.2.2	Bootstrap procedures
The clause 4.17 of TS 23.502 [3] already defined the "Network Function Service Framework Procedure". In the clause 4.17.6 of TS 23.502 [3], SMF Provisioning of available UPFs using the NRF is defined, and should be used as base line for UPF with service interface. In other words, locally configure UPF with service interface in SMF is not recommended. If locally configuration method is used, the configuration information of each UPF should contain it’s interaction method, i.e. using PtP or using SBI.
[bookmark: _GoBack]For UPF with SBI interface or with PtP, it should register with NRF by including an indication of supporting PtP or SBI, and together with those services it provides via this SBI if support of SBI is indicated, during its bootstrap procedure. 
During the SMF Provisioning of available UPFs using the NRF procedure, the UPFs provisioned to SMF should enable SMF to differentiate the UPF using PtP from UPF using SBI, e.g. the UPF Provisioning Information contains each UPF’s interface type intend to use, PtP or SBI. For those locally configured UPFs, the SMF should assume that all of them are using PtP interface. 
Editor's note:	FFS other necessary modifications to existing bootstrap procedure for integrating UPF with service interface.
[bookmark: _Toc520098663]6.1.2.3	UPF Service
The following table shows the UPF Services and UPF Service Operations.
NOTE:	In the table, the right most column shows the clause of TS 23.502 [3] which corresponds the point to point procedure.
Table 6.1.2.3-1: NF services provided by the UPF
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)
	Mapping from
TS 23.502

	Nupf_Session
	Establishment
	Request/Response
	SMF
	Clause 4.4.1.2

	
	Modification
	Request/Response
	SMF
	Clause 4.4.1.3

	
	Release
	Request/Response
	SMF
	Clause 4.4.1.4

	Nupf_Session_Reporting
	Subscribe
	Subscribe/Notify
	SMF
	See Editor's note 1.

	
	Unsubscribe
	
	SMF
	

	
	Notify
	
	SMF
	Clause 4.4.2.2

	Nupf_Node_Association 
	Setup
	Request/Response
	SMF
	Clause 4.4.3.1

	
	Update
	Request/Response
	SMF
	Clause 4.4.3.2

	
	Release
	Request/Response
	SMF
	Clause 4.4.3.3

	Nupf_Node_Reporting
	Subscribe
	Subscribe/Notify
	SMF
	See Editor's note 2.

	
	Unsubscribe
	
	SMF
	

	
	Notify
	
	SMF
	Clause 4.4.3.4

	Nupf_PFD_Mgt
	Provision
	Request/Response
	SMF
	Clause 4.4.3.5

	
	Remove
	Request/Response
	SMF
	Clause 4.4.3.5

	Nupf_Data_Reporting
	Subscribe
	Subscribe/Notify
	SMF
	See Editor's note 3.

	
	Unsubscribe
	
	SMF
	

	
	Notify
	
	SMF
	Clause 4.4.4



Editor's note 1:	In order to receive/not receive session level reporting, the SMF needs to subscribe/unsubscribe to UPF. How to do this is FFS.
Editor's note 2:	In order to receive/not receive node level reporting, the SMF needs to subscribe/unsubscribe to UPF. How to do this is FFS.
Editor's note 3:	In order to receive/not receive data reporting, the SMF needs to subscribe/unsubscribe to UPF. How to do this is FFS.
Editor's note 4:	To address other key issues, for those service operations related to same PDU session, how to reach correct UPF for this PDU Session is FFS.
Editor's note 5:	Whether those service and service operations could be combined or not is FFS.
[bookmark: _Toc520098664]6.1.2.4	SMF Service
In order to interact with UPF, the following table shows the SMF Services and SMF Service Operations.
NOTE:	In the table, the right most column shows the clause of TS 23.502 [3] which corresponds the point to point procedure.
Table 6.1.2.4-1: NF services provided by the SMF
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)
	Mapping from
TS 23.502

	Nsmf_Node_Association
	Update
	Request/Response
	UPF
	Clause 4.4.3.2

	
	Release
	Request/Response
	UPF
	Clause 4.4.3.3



[bookmark: _Toc520098665]6.1.2.5	Co-existing of UPF using PtP interface and UPF using service based interface
Editor's note:	It is FFS that within the mix deployment of both the UPF using PtP interface and UPF using service based interface e.g. within a single PLMN, how to handle session management procedures e.g. UPF selection, UPF relocation, etc.?
In order to support mix deployment of both the UPF using PtP interface and UPF using service based interface e.g. within a single PLMN, the SMF should know what kind of interface the UPF is using, before actual contact the UPF. For those UPFs been provisioned into SMF either by O&M or by NRF way, the SMF should know which interaction method each UPF use, i.e. this UPF using PtP or that UPF use SBI. How this idea works within interaction procedures between SMF and UPF at node level interaction and session level are described in section 6.1.3.2 and 6.1.3.3, respectively. 
[bookmark: _Toc520098666]6.1.3	Illustrated Procedures
Editor's note:	This clause describes related high-level procedures for the solution.
[bookmark: _Toc520098667]6.1.3.1	SMF Pause of Charging procedure
The details of this procedure using N4 interface could be found in clause 4.4.4 of TS 23.502 [3]. Below is the procedure showing with the service operations.


Figure 6.1.3.1-1: SMF Pause of charging procedure
1.	The UPF receives downlink data packets for a PDU Session that does not have an N3 tunnel and the UPF sends Nupf_Data_Reporting_Notify to the SMF. The packets are buffered or discarded in the UPF based on operator policy.
2.	Based on operator policy/configuration the SMF triggers the procedure to pause PDU Session charging. Triggering criteria are based on SMF operator policy/configuration.
3.	SMF invoke the Nupf_Session_Modification_Requet service of the UPF where the Usage Reporting is configured, modifying the Usage Reporting Rules for the PDU Session so that the usage collection for charging is stopped. In home routed roaming scenarios, the V-SMF sends a Nsmf_PDUSession_Update request to the H-SMF with a "Start Pause of Charging" Indication. The H-SMF then requests the H-UPF to stop usage collection as mentioned before.
4.	UPF confirms with a Nupf_Session_Modification_Response.

6.1.3.2	Node Level Procedures between SMF and UPF
In Figure 6.1.3.2-1, which shows the Node association setup procedure for mix deployment, in this procedure, the SMF first determine the interaction method that the UPF is using in step 1, i.e. it is SBI or PtP.  
Here are two cases, that SMF could determine the interaction method of this UPF.
In the case a), the SMF using the NRF method to get UPF provisioning of available UPFs defined in section 4.17.6 of TS23.502 [3]. The UPF indicates the interaction method it uses, e.g. PtP or SBI during the NF service registration procedures.  Thus during the SMF provisioning of UPF instances using NRF, the SMF gets the each UPF’s provisioning information contains the interaction method.
In the case b), the SMF may be locally configured with the information about the available UPFs, e.g. by OA&M system when UPF is instantiated or removed, the interaction method of each UPF may also be configured.
If the UPF is using SBI, the SMF invoke the node association service by sending the Nupf_Node_Assocation_Setup_Request message to the UPF in step 2a, and get response in step 2b. If the UPF is using PtP, the SMF sends the N4 Association Setup Request to the UPF in step 3a, and get response in step 3b. Once the association is success, in step 4, the SMF may remember the interaction method used of the UPF, e.g. in the UPF association context.


Figure 6.1.3.2-1: Node association setup procedure for mix-deployment
In Figure 6.1.3.2-2, which shows the Node association update procedure for mix deployment, in this procedure, the SMF first determine the interaction method that the UPF is using in step 1. During step 1, the SMF may know the interaction method from the UPF association context. If there is no such context, the SMF finds the interaction method as the step 1 of the Node association setup procedure for mix deployment. 
If the UPF is using SBI, the SMF invoke the node association service in step 2a, and get response in step 2b. If the UPF is using PtP, the SMF sends the N4 Association Update Request to the UPF in step 3a, and get response in step 3b. 


Figure 6.1.3.2-2: Node association update procedure for mix-deployment
Basically, other Node Level procedures, such as Association release, PFD management procedures may follow the general logical sequence described in the Node association update procedure for mix-deployment.

6.1.3.3	Session Level Procedures between SMF and UPF
The session level procedures normally happen after SMF has association with UPF. Within the PDU session establishment procedures, one or more UPF may be selected for such PDU session. During mobility procedure, UPF may be relocated. In such cases, the SMF should use the Node association setup procedure for mix deployment described in section 6.1.3.2 to associate with selected UPFs. 
Taking the procedure in section 4.3.2.2.1 of TS23.502 [3] as basis, figure 6.1.3.3-1 shows the PDU session establishment procedure for mix deployment. In this procedure, once the UPF is selected in Step 8, the SMF then knows the interaction method that the UPF is using, i.e. it is SBI or PtP(as those two cases described in section 6.1.3.2.).  Then SMF stores the interaction method that each UPF uses for this PDU session in the SM context of this PDU session.
If the selected UPF is using PtP, the steps in BOX A and BOX C is executed. If the selected UPF is using SBI, the steps in BOX B and BOX D is executed.



Figure 6.1.3.3-1: UE-requested PDU Session Establishment for non-roaming and roaming with local breakout for mix-deployment 
For the PDU session modification and PDU session release procedure, this SMF also finds the interaction method before talk to UPFs. That is, the SMF retrieves the interaction method of UPF from the SM context, and then use corresponding method i.e. PtP or SBI to interact with the UPF.
[bookmark: _Toc520098668]6.1.4	Impacts on existing NFs, NF services and interfaces
Editor's note:	This clause describes impacts to existing services and interfaces.
The procedures for registration, de-registration and update of NF instances or NF service instances as well as the SBIs do not change on Stage 2 level, with following exceptions:
· UPF’s interaction method i.e. using PtP or SBI would be added to existing procedure as additional parameters;
· UPF need indicates interaction method to NRF during registration, and services it could provide if it using SBI;
The procedures for PDU session establishment/modification/release procedures, do not change on Stage 2 level, with following exceptions:
· SMF needs determine UPF’s interaction method i.e. using PtP or SBI, before interact with UPF;
· SMF needs store UPF’s interaction method;
[bookmark: _Toc520098669]6.1.5	Evaluation
Editor's note:	This clause provides an evaluation of the solution.

*** End of changes ***
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