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Introduction
This KI addresses item 1 of following 2 objectives of the SID
1. investigate mechanisms to enable the 3GPP system to support deployments where a SMF is not able / allowed to control UPF(s) throughout the same PLMN.
2. Study whether it is needed to enhance the capabilities for a UPF to be controlled by multiple SMF’s (and many UPF’s to be controlled by many SMFs) and, if yes, define such enhancements
Proposal
It is proposed to update TS 23.726 as follows:
Revisions in 0954:
1. Split into multiple KI (use cases) pointing to a common list of points for study
2. See ANY revision marks

* * * Change * * * * all text new

* * * Change * * * *

[bookmark: _Toc458157976][bookmark: _Toc503538639]5	Use cases and Key Issues 
[bookmark: _Toc503538640][bookmark: _Toc503538641]5.X1	 Key Issue #X:Use Cases
5.X1.x	 Key IssueUse Case #X: deployments where a SMF is not able / allowed to control UPF(s) throughout the whole PLMN
This key issue is related to objective 1 in the SID.
It addresses following use case:
Use case 1: Mobility across 2 regions within a PLMN 
In big large countries the network may be divided into “regions” that each are locally (“regionally)” managed and where it is required that UPF deployed in a “region” are only “controlled” (via N4) by SMF(s) in the same “region”. This is called a “regional control” of UPF. 
The SMF may be not able to control UPFs throughout the whole PLMN. When the UE moves to a new area, there will be no UPF under the SMF control can connect the target NG-RAN.



Figure 5.X-1: Use case 1: Mobility across 2 regions within a PLMN

.
5.1.Y	 Key IssueUse Case #Y: inter PLMN mobility
This key issue is related to objective 1 in the SID.
It addresses following use case:
Use case 2: inter PLMN mobility


Figure 5.Y-2: Use case 2: inter PLMN mobility


5.1.Z	 Key IssueUse Case #Z: Third party (corporate)
This key issue is related to objective 1 in the SID.
It addresses following use case:
Use case 3: Third party (corporate)
For some DNN(s) the SMF controlling the PSA is dedicated to a Third party (corporate) for some DNN(s) where for such DNN(s):
· The Third partydedicated SMF controls UPF deployed within the corporate premises (e.g. UPF that serve UE(s) using a non 3GPP access to reach the 5GC)
· The UPF(s) that serve UE using 5G-AN not operated by the Third party are operated by the MNO and should be controlled by another SMF (of the MNO) 
Editor's Note: Whether the SMF that controls the PDU Session and the PDU Session Anchor (PSA) is under control of the Third party is FFS.


Figure 5.Z-3: Use case 3: Corporate case



5.X2	 Key Issues #X:
5.A2.X	 Key Issue #A: Control of UPFs in use cases X, Y, Z

(IP type) PDU sessions in SSC mode 1 need IP address preservation even though the UE moves between regions or between different 5G-AN corresponding to different domains. Hence, after UE mobility, while the (I-)UPF connected to the 5G-AN serving the UE is now in a different region / administrative domain,  the PSA needs to remain in its initial location and controlled by an SMF in the same region or administrative domain. Thus, the SMF controlling the PSA needs to remain despite the UE mobility.


The KI is to investigate mechanisms to enable the 3GPP system to support deployments where each UPF is only controlled by a single SMF and the SMF that controls the main PSA cannot control all UPF serving the PDU Session. Depending on the use case, the mechanisms studied may be based on solutions to objective 1 and/or objective 2.
The solutions shall take into account and/or define:
· UE’s should not be aware or impacted by of the split of SMF & UPF in different regional / administrative areas.
· The solutions shall define SMF area and their Granularity (TAI?, Others?)
· Impact of the UE mobility within 5GS (mobility between different SMF areas) but also mobility with EPS, e.g. the case where an UE moves from 5GS, to EPS and then back to 5GS but in a different region / administrative area 
-	Especially the solutions shall describe how to detect mobility between different SMF areas
· If in a solution (assuming non non-roaming case), a PDU Session may be simultaneously controlled by multiple SMF, the solution shall describe:
-	-	Which NF is responsible for SMF selection or reselection
?
-	which of these SMF support(s) the interfaces with the AMF, with the UDM, with the PCF, with charging, the Event exposure, etc.. Which of these SMF is to be considered for EPS interworking?
-	If there is an interface between these SMF(s), the nature of the information exchanged on this interface
-	How to take into account slicing? 
-	Is there any impact to NRF? Are dedicated NRF needed or assumed?
-	How to deal with situations where mobility induces to go: 
-	from a PDU Session served by one SMF to a PDU Session served by two SMF;
-	from a PDU Session served by 2 SMF to a PDU Session served by 1 SMF;
-	from a PDU Session served by 2 SMF to a PDU Session served by 2 SMF with a change of SMF.
-	How to insert an UPF supporting UL-CL/BP (IPv6 multi-homing) which is not controlled by the SMF that controls the main PSA of the PDU Session. The UL-CL/BP to be inserted may be at the same or different regional / administrative areas.
NOTE:	Mobility aspects are described in Key Issue #[ref KI of HW tdoc]
· How to ensure proper data collection to support charging especially when the SMF involved in controlling the PDU Session are not operated by the PLMN
· Home Routed roaming deployments where the VPLMN may support regional control of UPF
-	Is the H-SMF aware / involved when multiple SMF are used (possibly not simultaneously) in the VPLMN?
-	Impacts to Rel-15 procedures, including MM and SM procedure, e.g. Mobility procedures and PDU Session Establishment / Modification / Release procedures, the support of LADN, the support of the different SSC modes, the activation / deactivation of the UP of the PDU Session (e.g. because the UE moves between CM-IDLE and CM-CONNECTED) 
-	Potentials relationship with the different SSC modes and with AF influence on traffic routing (23.501 § 5.6.7)
-	Any impacts to UPF selection
-	Potential security impacts
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