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Abstract of the contribution: This contribution discusses how multiple PDU sessions to the same DN are transferred to EPS
1 Introduction 
In 5G, it is possible that multiple PDU sessions to the same Data Network are established. It can be within the same network slice or via different network slices. There are no limitation on SMF selection, i.e. it is possible that multiple PDU sessions of the same DNN are served by different SMFs. In addition, even if the SMF are same for these PDU sessions, the UPF (PSA) may still be different.
Observation 1: In 5G network, for one UE the same DNN different PDU Session the SMF or UPF can be different. 

In EPS, because the APN AMBR is enforced at PGW, the PDN connections of the same APN must be terminated at the same PGW. When the PGW is split into PGW-U and PGW-C, the PDN connections of the same APN are limited to the same PGW-U.
Observation 2: In 4G network, for one UE the same DNN different PDN Connection, same PGW(PGW-C/PGW-U) must be selected. 

How to handle the multiple PDU Session if they are not anchored at the same SMF/UPF and UE move to EPC network? For example: in UDM+HSS, there are multiple SMFs that are associated with the same DNN. Hence in case without N26 interface, the HSS+UDM cannot determine the right PGW-C for a PDN connection requested by UE if the UE provides an APN that is equal to DNN. See the following figure:
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Figure 1 Multiple PDU Session mobility
2 Discussion
As the EPC network all PDU session to the same APN must be terminated at the same PGW, if multiple PDU Session are distributed to different SMF/UPF. There are two way to handle it: 

· Option A): Multiple PDU Session in the 5G network are mapped to different APN related PDN connection at the EPC network. 
· Option B): Only one of the PDU Session is selected and which can be transferred to EPC network. 
In the following discussion, more detail of these two proposal are discussed. 
2.1 Alternative 1—All PDU Session moved to EPC
2.1.1 1a---Dynamic generated mapping APN with subscription data
In this alternative, it is assumed that APN for PDN connection can be different comparing to the DNN of its corresponding PDU session, i.e. not 1:1 mapping between DNN and APN.
When a PDU session is established, the PGW-C+SMF determines a UE granularity unique mapping APN based on the implementation mechanism, and sends this dynamic generated APN to UE via PCO. If the UE received the mapping APN from PCO IE, the mapping APN from PGW-C/SMF take precedence over the 1:1 direct mapping APN from DNN. When UE moves back to 5G, the UE use the DNN which is 1:1 mapping from the temporary APN, i.e. the dynamic generated temporary APN is used to replace the original DNN.  
For deployment scenario without N26:

· The PGW-C+SMF stores the PDU session ID, mapping APN, DNN, and the PGW-C+SMF ID into UDM+HSS.
· As the mapping APN is dynamic generated, the UDM+HSS generates APN subscription information based on the corresponding DNN subscription.

· When UE moves to EPS, the UE sends PDN connection establishment request to MME, including the APN received from PGW-C+SMF during PDU session establishment. The MME retrieves the APN subscription, and PGW-C+SMF ID corresponding to this APN from UDM+HSS, and transfer the session to EPS as described in TS 23.401.
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Figure 2 Multiple PDU Session mobility via temp APN

For deployment scenario with N26:

· The SMF includes APN, which is generated during PDU session establishment procedure, into EPC bearer context sent to AMF, i.e. the APN 1:1 directly mapped from DNN will be replaced.

In this alternative, all PDU sessions can be transferred to EPS since SMF generate a UE granularity unique APN for each PDU session. 
This solution will also require that UDM+HSS generate temporary APN subscription based on corresponding DNN subscription. And the mapping between the temporary APN and DNN need be maintained at the HSS/SMF until this PDU Session is released.
This solution has no impacts to MME.

2.2 Alternative 2---One of PDU Session moved to EPC
In this alternative, one of the PDU session from multiple PDU Session to the same DN are chosen and transferred to EPS. To support an appropriate PDU session of the same DNN is chosen, one parameter “handover priority” is introduced. This parameter is determined by the UE(2a) or by the HSS(2b). 
2.2.1 2a—UE Determined PDU Session handover Priority
To support an appropriate PDU session of the same DNN is chosen, the UE sends a “handover priority” to SMF via PCO when PDU Session is established. The handover priority is determined by the UE based on the implementation mechanism. 
For deployment scenario without N26:

· The SMF stores the “handover priority” together with DNN and PGW-C+SMF ID into UDM+HSS.

· When UE moves to EPS, the UE chooses the PDU session with highest “handover priority” among the same DNN PDU Sessions, and send PDN connection establishment request to MME including the PDU session ID of that PDU Session in PCO. 
· The HSS+UDM sends the PGW-C+SMF ID with highest “handover priority” among the same DNN PDU Sessions to MME.

· The PDN connection can be established in EPS correspondingly.
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Figure 3 Multiple PDU Session mobility via UE determined priority
For deployment scenario with N26:
· The AMF requests EPC Bearer context from SMF and chooses the PDU session with highest “handover priority” among the same DNN PDU Sessions. The AMF forward the selected EPC Bearer context to MME. So that PDU session with highest “handover priority” will be transferred to EPS correspondingly.

This solution has no impact on MME. The selection can reflect User’s requirement and willing.

The UE has to determine the handover priority for a PDU session when it is established. The UE may need be configured with policies for such purpose, for example, the UE can determine the handover priority of PDU session of the same DNN established in different slices based on establishment time.
2.3 2b---Network determined PDU Session handover Priority
When a PDU session is established, the HSS+UDM determines a handover priority for the PDU session when it receives registration request from the SMF+PGW-C. The HSS+UDM stores the handover priority together with DNN, PDU Session ID, and SMF ID. In addition, the HSS+UDM returns the handover priority of the PDU session to SMF. In PDU session establishment accept, the SMF send the handover priority of the PDU session to UE via PCO. 

For deployment scenario without N26, the handling is similar to that in 2a mechanism. The only difference is that the priority is given by the network. 
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Figure 4 Multiple PDU Session mobility via network determined priority

For deployment scenario with N26, the AMF will determine which PDU session to be transferred to 4G. The handling is similar to that in 2a mechanism.
3. Comparison of Solutions

The comparing of the three proposal can be listed as below: 

	Solutions
	Pros
	Cons

	Alternative 1
	All PDU Session can be transferred to the EPC network. 

MME can get correct PGW-C+SMF ID based on APN.
No impacts on MME.
	Impacts on HSS+UDM: it has to generate temporary APN subscription based on DNN subscription. 
DNN is not equal to APN, one DNN can be mapped to several temporary APN. The related information need be maintained at the UDM, SMF until the PDU Session is released.  

	Alternative 2a
	For deployment without N26, UDM+HSS can send correct PGW-C ID to MME based on priority.

The PDU Session ID to be transferred to the EPS is determined by the UE, which can reflect the user’s requirement and willing.

No impacts on MME
	Only one of PDU session with same DNN can be transferred to EPS.

Impacts on UE

	Alternative 2b
	For deployment without N26, UDM+HSS can send correct PGW-C ID to MME based on priority.

No impacts on MME
	Only one of PDU session with same DNN can be transferred to EPS.

Impacts on HSS+UDM (needs to determine the final handover priority of PDU sessions to the same DNN)

Impact on the UE


4. Proposal
Comparing the basic two approaches, i.e. keep all PDU session or just part of PDU session are handover to EPC network, all are possible solution. If SA2 decided to transfer all PDU Session to the EPS, it seems unavoidable to dynamic generated a temporary APN. So one CR to reflect on the related impact are introduced.

Proposal 1:  SA2 need decide on whether we want to transfer all PDU Session to the same DNN or just one of the PDU Session to the EPC network. 
If the decision is not needed to transfer all PDU Session, on the option 2, it seems more suitable to let UE determine which PDU Session is more important and need be transferred to the EPC network, i.e. option 2a. 
Proposal 2:  If not all PDU Session need be transferred to EPC network, option 2a is preferred. 
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