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1 Introduction 
In 5G, it is possible that multiple PDU sessions to the same Data Network are established via different network slices. The SMF/UPF for these PDU session of same DNN via different network slices 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 must be allocated to the same PGW-U. If we set the APN of PDN connection equal to DNN of its corresponding PDU session, there will be multiple PDN connections which have the same DNN but are anchored at different PGW-C+SMF and/or PGW-U+UPF.
How to support mobility of PDU Sessions of the same DNN which are not anchored in same SMF/UPF to EPS? 
2 Discussion
There are 2 categories of solutions:
1. Transfer all PDU session to EPS. 
2. Only pick one PDU Session and transfer it to EPS. 
2.1 Alternative 1— Transfer All PDU Session to EPC
2.1.1 1a---Mapping same DNN to different APN
In this alternative, it is assumed that APN for PDN connection can be different comparing to the DNN of the corresponding PDU session, i.e. not 1:1 mapping between DNN and APN.
When a PDU session is established at 5G, the PGW-C+SMF determines the associated APN based on e.g. DNN and S-NSSAI, and sends this associated APN to UE via PCO. The UE stores the DNN and its associated APN. The mapping information is configured at the PGW-C+SMF. 
For deployment scenario without N26:
· The PGW-C+SMF stores the PDU session ID, APN, DNN, and the PGW-C+SMF ID into UDM+HSS.
· 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 PGW-C+SMF ID corresponding to this APN from UDM+HSS, and transfer the session to EPS as described in TS 23.401.


Figure 1a Multiple PDU Session mobility via mapped APN
For deployment scenario with N26:
· The SMF includes the APN associated with the PDU session, into EPC bearer context sent to AMF.
In this alternative, all PDU sessions can be transferred to EPS since the associated APN is unique per UE for each PDU session of the same DNN. 
This solution has no impacts to MME.
For this option, when UE establishes PDN connection, the PGW-C+SMF determines the associated DNN/S-NSSAI of the PDN connection, and send it to UE via PCO. For deployment without N26, when UE moves to 5GC, the UE includes the DNN received from PGW-C+SMF in PDU session establishment request.
2.2 Alternative 2---Pick one PDU Session for handover to EPC
In this alternative, one of the PDU session from multiple PDU Session to the same DN are chosen and transferred to EPS. 
There are different alternatives on how the PDU session is picked:
a. Random selection: select a PDU session by random
b. Priority based selection: select a PDU session by priority.
2.2.1 2a—Random selection
In this alternative, the 5GC picks one of the PDU session to be handover to EPC randomly. 
For deployment scenario without N26:
· When MME retrieves PGW-C+SMF ID from HSS+UDM, the HSS+UDM picks one PDU Session randomly (implementation specific), and send the PGW-C+SMF ID of the picked PDU session to MME.
· Since UE does not know which PDU session is picked by HSS+UDM, the UE does not include PDU Session ID in PCO. During the PDN connection establishment, the PGW-C+SMF needs to send PDU Session ID in PCO to the UE, to indicate which PDU session was moved to EPC. The UE can release other PDU sessions with the same DNN. 


Figure 2a Random selection
For deployment scenario with N26:
· The AMF picks one PDU session randomly (or by implementation specific mechanism). The AMF request the SMF for EPS bearer context of the picked PDU session. 
· The AMF sends the related EPS bearer context of the picked PDU session to MME.
· The UE determines which PDU session were handover to EPS based on EPS bearer ID. 
· UE can release other PDU sessions of the same DNN based on PDN status received from MME in TAU accept after HO has complete.
2.2.1 2b—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 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.


Figure 2b 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 2c---Handover priority based on S-NSSAI
In this option, the PDU session to be handover to EPS is picked based on priority of different slices. 
For deployment scenario without N26, the HSS+UDM determines which PDU session to be handover to EPS based on S-NSSAI of the PDU session:
· During PDU session establishment, the PGW-C+SMF sends S-NSSAI to UDM+HSS
· When MME retrieves PGW-C+SMF ID based on DNN, UDM+HSS returns the PGW-C+SMF ID of the S-NSSAI with highest priority.
· In PDN connection establishment accept message, the selected PDU session ID is returned to UE via PCO. 


Figure 2c Multiple PDU Session mobility via network determined priority
For deployment scenario with N26, the AMF determines which PDU session to be transferred to 4G based on S-NSSAI, and retrieves SM context from corresponding SMF. The handling is same as 2a except the PDU session is picked based on S-NSSAI.
3. Comparison of Solutions
The comparing of the three proposal can be listed as below: 
	Solutions
	Pros
	Cons

	Alternative 1a
	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 and AMF
Impacts on UE. 
Impacts on SMF.

	Alternative 2a
	The Simplest one for solutions that pick only one PDU session to handover to EPS.
No impacts on MME
	Only one of PDU session with same DNN can be transferred to EPS.
Impacts on HSS+UDM and AMF to select PDU session.
Impacts on UE
The PDU session picked does not reflect UE’s willing, nor does it reflect priority set by operator.
Impacts on SMF

	Alternative 2b
	The PDU session picked for handover reflects the user’s willing.
No impacts on MME
	Only one of PDU session with same DNN can be transferred to EPS.
Impacts on HSS+UDM and AMF.
Impacts on UE
Impacts on SMF.

	Alternative 2c
	The PDU session selected reflects priority set by operator.
No impacts on MME
	Only one of PDU session with same DNN can be transferred to EPS.
Impacts on HSS+UDM and AMF.
Impact on the UE
Impacts on SMF.



4. Proposal
Comparing the alternative solutions, all of these solutions have no impacts to MME, alternative 2 can only handover 1 PDU session of the same DNN to 4G, but still the HSS+UDM, AMF, SMF and UE are impacted. Alternative 1a can handover all PDU sessions to EPS, and the impacts on system are moderate. Hence, it is recommended to choose Alternative 1a as a way forward.
[bookmark: _GoBack]Proposal 1:  Alternative 1a is selected. The related CR is introduced at S2-183353. 
3GPP
SA WG2 TD

image2.emf
UE

AMF

MME

SGW

PGW+SMF 1

PGW+SMF 2

UDM+HSS

Session 1: SMF 1, DNN

Session 2: SMF 2, DNN

1a. PDN session 

establishment (DNN)

1b. Session 1, SMF1, DNN

3. DNN, SMF1


Microsoft_Visio_Drawing2.vsdx
UE
AMF
MME
SGW
PGW+SMF 1
PGW+SMF 2
UDM+HSS


Session 1: SMF 1, DNN
Session 2: SMF 2, DNN
4. DNN, PCO(Session 1)


1a. PDN session establishment (DNN)


1b. Session 1, SMF1, DNN


3. DNN, SMF1


2. DNN



image3.emf
UE

AMF

MME

SGW

PGW+SMF 1

PGW+SMF 2

UDM+HSS

Session 1: SMF 1, DNN, HO priority 1

Session 2: SMF 2, DNN, HO priority 2

2. DNN, 

PCO(Session 1)

1a. PCO (HO priority)

1b. Session 1, SMF1, 

DNN, HO priority 1

3. DNN, SMF1


Microsoft_Visio_Drawing3.vsdx
UE
AMF
MME
SGW
PGW+SMF 1
PGW+SMF 2
UDM+HSS


Session 1: SMF 1, DNN, HO priority 1
Session 2: SMF 2, DNN, HO priority 2
2. DNN, PCO(Session 1)


1a. PCO (HO priority)


1b. Session 1, SMF1, 
DNN, HO priority 1


3. DNN, SMF1



image4.emf
UE

AMF

MME

SGW

PGW+SMF 1

PGW+SMF 2

UDM+HSS

Session 1: SMF 1, DNN, S-NSSAI 1

Session 2: SMF 2, DNN, S-NSSAI 2

1b. PDU Session Establisment

1a.S-NSSAI

3. DNN, SMF1


Microsoft_Visio_Drawing4.vsdx
UE
AMF
MME
SGW
PGW+SMF 1
PGW+SMF 2
UDM+HSS


Session 1: SMF 1, DNN, S-NSSAI 1
Session 2: SMF 2, DNN, S-NSSAI 2
2. DNN


1b. PDU Session Establisment


1a.S-NSSAI


3. DNN, SMF1


4. PCO(Session 1)



image1.emf
UE

AMF

MME

SGW

PGW+SMF 1

PGW+SMF 2

UDM+HSS

Session 1: SMF 1, S-NSSAI1, DNN, APN 1

Session 2: SMF 2, S-NSSAI2, DNN, APN 2

2. APN 1, 

PCO(Session 1)

1a. PCO(APN 1)

1b. Session 1, SMF1, 

DNN, APN 1

3. APN 1, SMF1


Microsoft_Visio_Drawing1.vsdx
UE
AMF
MME
SGW
PGW+SMF 1
PGW+SMF 2
UDM+HSS


Session 1: SMF 1, S-NSSAI1, DNN, APN 1
Session 2: SMF 2, S-NSSAI2, DNN, APN 2
2. APN 1, PCO(Session 1)


1a. PCO(APN 1)


1b. Session 1, SMF1, 
DNN, APN 1


3. APN 1, SMF1



