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1
Discussion

At the last SA2 meeting the following points were technically endorsed:

Proposal 1: If UEs that that can register and be active simultaneously in EPC and NextGen over two 3GPP RATs are allowed, how they coordinate the access priorities (i.e. which RAT each "radio" connects to) is not controlled by the network, and how to use the two radios (i.e. which PDU sessions go over which RAT) is decided by the UE with optional input by the network via network policies.

Proposal 2: No inter-CN interface needs to be standardized in order to support "dual registration".

Proposal 3: How "dual registration" is performed by the UE and at which point e.g. in overlapping and non-overlapping NG RAN and Legacy LTE is left up to UE implementation.

Proposal 4: When the UE is not required to transfer any PDU sessions at the time of "attachment" to EPC or NextGen the UE performs attach without PDN connection. Also after the PDU sessions are transferred to the other system the UE can stay "attached without PDN connections". 

Proposal 5: The UE can stay attached (as "attached without PDN connection") in the old system for the maximum duration of Implicit Detach Timer which is normally associated with the periodic TAU timer. The UE does not send periodic TAU to both systems so when the Implicit Detach Timer expires the UE will be automatically deregistered by the old system.

1.1 Triggering for Inter-system Mobility of PDU Sessions

When the UE is registered simultaneously in 5GS with an AMF and in EPS with an MME, the UE may move PDU sessions between EPS and 5GS.

Based on proposal 1, it is the UE that decides how to use the two radios, which implies that it is the UE that decides which PDU sessions are active over EPS and which PDU session are active over 5GS. 
Conclusion 1: inter-system mobility of PDU sessions is triggered by the UE.
1.2 What PDU Sessions are moved

The discussion about dual-registered UEs has been focused on mechanisms to enable faster mobility of a UE between EPS and 5GS. Scenarios like MAPCON, where the UE has active PDU sessions both on EPS and 5GS, have not been considered in the scope of Release 15.

Conclusion 2: when the UE performs inter-system mobility of PDU sessions, the UE moves all PDU sessions to the target system.
1.3. Model for inter-system PDU session mobility

When the UE needs to move PDU sessions between the source and the target system, two models can be considered:

· the UE triggers the PDU session mobility for each of the PDU sessions individually, but the UE shall move all the PDU sessions
· the UE triggers PDU session mobility, and the network moves all the PDU sessions that are active in the source system

It is proposed to adopt the first model, in order to avoid impacts on the EPC and to enable for future proofing of the mechanisms (e.g. to enable MAPCON in future releases).
Conclusion 3: When the UE needs to move PDU sessions between the source and the target system the UE triggers the PDU session mobility for each of the PDU sessions individually, but the UE shall move all the PDU sessions

1.4 SSC Mode and UE and Network Behaviour
The following scenarios need to be considered:

· Scenario 1: PDU session created in 5GS and moved to EPS. Such PDU sessions are allocated an SSC mode upon establishment. However, the MME is not aware of the SSC mode allocated to each PDU session, and the MME does not understand the concept of SSC mode.

· Scenario 2: PDU session created in EPS and moved to 5GS. Such PDU sessions are not allocated an SSC mode upon establishment. When the PDU session is moved to the 5GS, the serving SMF(s) have no information on the SSC mode allocated to the PDU session. In order to handle the UE mobility within the 5GS and user plane optimizations, the SSC needs to select an SSC mode for the PDU session being handed over. Two options can be considered:

1. The serving SMF assumes SSC Mode 1 for the PDU session being handed over. This would guarantee full session continuity even if the PDU session to such DN, when created in the 5GS, would have been assigned SSC mode 2 or mode 3. 

2. The serving SMF determines an SSC mode based on local policies, subscription information, and the DNN. In this case, however, UE input for SSC mode selection cannot be considered.

3. The UE provides an SSM mode request in the PDU session establishment with HO request. The SMF determines an SSC mode based on local policies, subscription information, the DNN and the UE request, as in the case of initial PDU session activation. 
· Scenario 3: PDU session created in 5GS and moved to EPS, and then moved again to 5GS. In this case, even if an SSC mode was assigned to the PDU session upon PDU session creation in the 5GS, the SSC mode associated with the PDU session is lost upon handover to the EPS. Therefore, when the UE hands over the PDU session back to 5GS, this is like scenario 2.
Having the serving node in the target system determine the SSC mode of the PDU session as in scenario 2, either option 2 or option 3, works only for PDU session handover from EPS to 5GS, since the EPS is not capable of handling SSC modes. Even if the EPS is upgraded to consider SSC modes, the MME is not aware of the SSC mode allocated to a PDU session unless there is an interface between the MME and the SMF, or the selected SSC mode for a PDU session is stored in the UDM. 
Conclusion 4: in order to perform PDU session mobility based on the SSC mode assigned to a PDU session, the UE decides how to perform the PDU session mobility.

The following are the scenarios considered:
· In case of PDU session mobility between the 5GS and the EPS:
· For PDU sessions with SSC mode 1, the UE shall perform a PDU Session Establishment with handover indication in the target system in order to move a PDU session to the target system and maintain the anchor.
· In SSC mode 3, for intra-system scenarios the network allows the establishment of UE connectivity via a new anchor UPF to the same data network before connectivity between the UE and the previous anchor UPF is terminated. For inter-system PDU session mobility, it is the UE that releases the old PDU session. For SSC mode 3, the UE shall perform a PDU Session Establishment in the target system with no handover indication in order to move a PDU session to the target system. 
· In SSC mode 2, for intra-system scenarios it is the network that triggers the establishment of a new PDU session to the same DN, and that disconnects the old PDU session. Since the mobility for PDU sessions is instead triggered by the UE, not the network, the behavior is as if the SSC mode were mode3. Therefore, for PDU sessions with SSC mode 2, the UE shall behave as if the PDU session had SSC mode 3 in order to move a PDU session to the target system. 

· In case of PDU session mobility between the EPS and the 5GS, the UE shall perform a PDU Session Establishment with handover indication in the target system in order to move a PDU session to the target system.

Conclusion 5: in order to perform PDU session mobility based on the SSC mode assigned to a PDU session, it is proposed to adopt the UE behaviour described in the previous points.

1.5 Release of PDU Session in Source System
It has to be considered that in case of inter-system PDU session mobility, the target and source serving nodes (e.g. SMF or MME respectively) are not aware of the SM state in the serving node of the other system (e.g. MME or SMF respectively). Based on proposal 2 technically endorsed at the last meeting, no inter CN interfaces are mandated. Therefore, no MME-SMF interface can be relied upon for PDU session mobility. Moreover SSC modes is a 5G concept that an EPC MME does not understand. 

Therefore, neither the target serving node nor the source serving can terminate the old PDU session when the PDU session has SSC mode 2 or mode 3.
Conclusion 6: for PDU sessions with SSC mode 2 or mode 3, upon successful establishment of the PDU session in the target system, the UE shall release the PDU session in the source system.
Whether the UE releases immediately the PDU session in the source system in SSC mode 2 and mode 3 is FFS, or whether it is allowed to maintain them indefinitely, is FFS. 
2
Proposal

It is proposed to adopt the following in TS 23.501. 

* * * * First Change * * * *
5.17.x
PDU Session Mobility for dual registered UEs in EPC and NGC

If Nx interface defined between AMF and MME is not supported, and the UE is capable for dual registration in EPS and 5G System, the UE can be registered simultaneously in 5GS with an AMF and in EPS with an MME. The UE may move PDU sessions between the EPS and the 5GS. When the UE triggers inter-system PDU session mobility, all the PDU sessions are moved to the target system.

Depending on the SSC mode allocated to a PDU session, when the UE moves PDU sessions between the EPS and the NGS, the UE uses different mechanisms to satisfy the session continuity requirements associated to the SSC mode.

NOTE1:
It is assumed that the UE knows the SSC mode of a PDU session based on an indication from the network at PDU session creation or PDU session modification.
In case of PDU session mobility between the 5GS and the EPS:

· For PDU sessions with SSC mode 1, the UE shall perform a PDU Session Establishment with handover indication in the target system in order to move a PDU session to the target system.

· For PDU sessions with SSC mode 2, the UE shall behave as if the PDU session had SSC mode 3 in order to move a PDU session to the target system. 

NOTE 2: 
In SSC mode 2, for intra-system scenarios it is the network that triggers the establishment of a new PDU session to the same DN, and that disconnects the old PDU session. The mobility for PDU sessions with SSC mode 2 between systems is instead triggered by the UE, not the network, and therefore the behavior is as if the SSC mode were mode 3.

NOTE 3:
In case of inter-system PDU session mobility, the source serving node (e.g. SMF or MME respectively) is not aware of the SM state in the target serving node (e.g. MME or SMF respectively) and therefore cannot terminate the old PDU session when the PDU session has SSC mode 2.
· For SSC mode 3, the UE shall perform a PDU Session Establishment in the target system with no handover indication in order to move a PDU session to the target system. Upon successful establishment of the PDU session in the target system, the UE shall release the PDU session in the source system.

NOTE 4: 
In SSC mode 3, for intra-system scenarios the network allows the establishment of UE connectivity via a new anchor UPF to the same data network before connectivity between the UE and the previous anchor UPF is terminated. For inter-system PDU session mobility, it is the UE that releases the old PDU session. 

Editor’s Note: whether the UE releases immediately the PDU session in the source system in SSC mode 2 and mode 3 is FFS, or whether it is allowed to maintain them indefinitely, is FFS. 

In case of PDU session mobility between the EPS and the 5GS, the UE shall perform a PDU Session Establishment with handover indication in the target system in order to move a PDU session to the target system.

* * * * End of Changes * * * *
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