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[bookmark: OLE_LINK1]Abstract of the contribution: This contribution proposes how to handle the Multi Access PDU Session when interworking between EPS and 5GS.
1. Discussion
For Key Issue#5: Multi-access PDU sessions (Un-trusted access), the following issues are listed:
	10.	What happens to a multi access PDU session in scenarios of interworking with EPC (e.g. when the UE moves to EPC during the interworking scenario)? This includes:
a.	How can a PDN connection over EPC that is moved to 5GC benefit from the multi-access PDU session feature when moved to 5GC?
b.	Considering UE is in single-registration mode and the UE in dual-registration mode.


This contribution analyses the following scenarios of interworking between EPC and 5GC.
1.1 Interworking with N26 from EPC to 5GC
In 5GS, MA-PDU Session can be established only when both UE and 5GC support this feature and UE should know whether a PDU Session can be established over multi accesses. But for a PDN Connection established in EPC, after it is transferred from EPC to 5GC, there is no mechanism that allows UE and network to negotiate the MA-PDU Session capability, if there is no URSP sent to UE. So UE does not know whether the a PDU Session can be a MA-PDU Session. This issue exists when UE is in both Idle and Connected mode.
To solve the above issue, there are two potential solutions:
Solution 1: Negotiation MA-PDU Session capability when UE is in EPS
When UE establishes a PDN Connection in EPS, UE provides its MA-PDU Session capability in PCO. After receiving this PCO, based on local configuration, if PGW-C+SMF determines that this PDN connection can benefit from the MA PDU session feature when moved to 5GC, PGW-C+SMF indicates this to UE in PCO of PDN Connection Establishment Accept.
After moving to 5GS, UE can initiate the MA PDU Session establishment over N3GPP access, if available.
This solution has the similar mechanism that UE sends Session ID in PCO and PGW-C+SMF responses 5G PDU Session parameters.
This solution has the disadvantage that it impacts the EPS, although some impacts on PCO have been introduced due to the general interworking in TS 23.501 and TS 23.502.
Solution 2: Negotiation MA-PDU Session capability after UE moves to 5GS
There is no change to EPS procedures.
After registration to 5GC (i.e. registration after handover or mobility registration update), UE informs its MA-PDU Session capability to the PGW-C+SMF in UE SM Capability in PDU Session Modification Request. Based on local configuration, if SMF determines that this PDU Session can be a MA-PDU Session, SMF responses to UE and AMF with a MA-PDU Session Capability indication. Then UE can initiates the MA PDU Session establishment over N3GPP access, if available.
This solution has the similar mechanism that UE updates its Reflective QoS capability to SMF after moving to 5GC, described in TS 23.501.
This solution has the advantage that it has no impact on EPS, even if the impact on EPS is few.
Proposal 1: Solution 2 is preferred due to no change to EPS and can reuse the same mechanism with Reflective QoS.
1.2 Interworking without N26 from EPC to 5GC
For both single and dual registration, if there is URSP transferred to UE, UE can obtain the attributes of PDU Session, e.g. S-NSSAI, DNN, and whether a PDU Session can be a MA-PDU Session, after its registration to 5GC. Then UE establishes a MA-PDU Session if needed. If UE wants to transfer a PDN Connection from EPC to 5GC while establishing a MA-PDU Session, UE can initiate PDU Session Establishment with setting the Request Type to “Existing PDU Session”. These procedures are described in Solution 2 TS 23.793.
If there is no URSP to UE, UE can establish a MA-PDU session after obtaining the MA-PDU Session indication from SMF, as the procedures of Solution 2 in TS 23.793.
1.3 Interworking with N26 from 5GS to EPS
When a MA-PDU Session established in 5GC, if SMF determines that this PDU Session can be transferred to EPC, SMF asks EBI allocation and maps EPS bearer contexts usually as same as treating the normal PDU Session for QoS flows, no matter which access is transmitted, based on local configuration and policy. 
For UE in Idle mode, after UE sends the TAU request to MME, MME retrieves UE context from AMF. Then AMF gets the EPS beater contexts from SMF, as described in TS 23.502 clause 4.11.3.2. After the 3GPP leg of MA PDU Session is transferred to EPS through TAU procedure, SMF releases the network resource over N3GPP. 
For UE in Connected mode, during the handover, AMF gets the EPS beater contexts from SMF, as described in TS 23.502 clause 4.11.1.2. After handover procedure, SMF releases the network resource over N3GPP.
1.4 Interworking without N26 from 5GS to EPS
For single and dual registration, if UE wants to transfer a MA-PDU Session to EPC, UE requests PDN connection establishment with “Handover” indication to obtain session continuity. PGW-C+SMF reuses the same address and releases the network resource over N3GPP.
2. Proposal
This following solution is proposed in TR 23.793.
* * * * Start of Changes * * * * (All New Text)
[bookmark: _Toc492456547]6.X	Solution X: Interworking for Multi-Access PDU Session
6.X.1	General
This solution addresses Key Issue#5 bullet 10 to handle the Multi-Access PDU Session in the scenario of interworking between EPC and 5GC.
6.X.2	Functional Description
Handling MA-PDU Session in different scenarios of interworking between EPC and 5GC are analysed below.
6.X.2.1	Interworking with N26 from EPC to 5GC
There is no change to EPS procedures.
After registration to 5GC (i.e. registration after handover or mobility registration update), if there is URSP transferredATSSS rules are provided to the UE, the UE can re-evaluate URSP ATSSS rules and know derive whether a PDU Session can be a child PDU Session of MA-PDU Session.
Editor's note:	It is FFS whether ATSSS rules are part of USRP rules or not.
If there is URSP transferredATSSS rules are not provided to the UE, the UE informs provides its MA-PDU Session capability to the PGW-C+SMF, e.g. in UE 5G SM Capability, in PDU Session Modification Request. Based on local configuration, if SMF determines that this PDU Session can be a child PDU Session of the MA-PDU Session, SMF responses provides to the UE and the AMF with a MA-PDU Session Capability indication. Then UE can initiates the MA PDU Session establishment over N3GPP access, if available, using the separate establishment. This solution has the same mechanism that in which UE updates its Reflective QoS capability after moving to 5GC, as described in TS 23.501 [5].


UE moves from EPC to 5GC. For UE in connected mode, handover and registration procedures are excused executed as described in TS 23.502 [6] clause 4.11.1.2 and 4.11.13. For UE in Idle mode, UE does the Mobility Registration Update as described in TS 23.502 [6] clause 4.11.1.3.
The PDU Session Modification procedure as described in TS 23.502 clause 4.3.3.2 is used with the following enhancements:
1a.	UE sends NAS message to AMF including PDU Session ID and PDU Session Modification Request message. In the PDU Session Modification Request message, UE indicates its MA-PDU Session capability, e.g. in 5GSM Core Network Capability. This message should be send per PDU Session ID.
1a.	AMF sends Nsmf_PDUSession_UpdateSMContext Request to the SMF including the PDU Session Modification Request message.
3a.	For a PDU Session, SMF determines whether MA-PDU Session feature can be utilized to for this PDU Session, based on UE capability, UE subscription, local configuration, interaction with PCF, etc. If MA-PDU Session feature can be applied, SMF sends Nsmf_PDUSession_UpdateSMContext Response to AMF including the PDU Session ID, MA-PDU Session Indication, PDU Session Modification Accept message. In the PDU Session Modification Accept, SMF indicates to UE that this PDU Session can be a MA-PDU Session.
14.	After UE also registers over Non-3GPP and has the same S-NSSAI with the established PDU Session over 3GPP in the Allowed NSSAI for Non-3GPP, if UE determines to add Non-3GPP access to the existing PDU Session related with MA-PDU Session indication, UE initiates the MA-PDU Session Establishment procedure, as described in clause 6.2.3.1. 
6.X.2.2	Interworking without N26 from EPC to 5GC
For both single and dual registration, if there is URSP transferredATSSS rules are provided to UE, UE can obtain the attributes of PDU Session, e.g. S-NSSAI, DNN, and whether a PDU Session can be a MA-PDU Session, after its registration to 5GC. Then UE establishes a MA-PDU Session if needed. If UE wants to transfer a PDN Connection from EPC to 5GC while establishing a MA-PDU Session, UE can initiate PDU Session Establishment with setting the Request Type to “Existing PDU Session”. These procedures are described in Solution 2 TS 23.793.
If there is no URSPno ATSSS rules are provided to UE, UE can establish a MA-PDU session after obtaining the MA-PDU Session indication from SMF, as the procedures of Solution 2 in this specification.
6.X.2.3	Interworking with N26 from 5GS to EPS
When a MA-PDU Session established in 5GC, if SMF determines that this PDU Session can be transferred to EPC, SMF asks EBI allocation and maps EPS bearer contexts usually as same as treating the normal PDU Session for QoS flows, no matter which access is transmitted, based on local configuration and policy. 
For UE in Idle mode, after UE sends the TAU request to MME, MME retrieves UE context from AMF. Then AMF gets the EPS beater contexts from SMF, as described in TS 23.502 clause 4.11.3.2. After the 3GPP leg of MA PDU Session is transferred to EPS through TAU procedure, SMF releases the network resource over N3GPP. 
For UE in Connected mode, during the handover, AMF gets the EPS beater contexts from SMF, as described in TS 23.502 clause 4.11.1.2. After handover procedure, SMF releases the network resource over N3GPP.
6.X.2.4	Interworking without N26 from 5GS to EPS
For single and dual registration, if UE wants to transfer a MA-PDU Session to EPC, UE requests PDN connection establishment with “Handover” indication to obtain session continuity. After PDN connection establishment, PGW-C+SMF releases the network resource over N3GPP.
[bookmark: _Toc505048614]6.X.3	Solution evaluation
[bookmark: _Toc505048615]6.X.3.1      Impacts on existing entities and interfaces
UE: 
· - ForWhen interworking with N26 from EPC to 5GC, after moving to 5GC, UE includes MA-PDU Session Capability in PDU Session Modification Request, if no ATSSS rules are provided to UE.
SMF:
· [bookmark: _GoBack]- ForWhen interworking with N26 from EPC to 5GC , SMF responses MA-PDU Session iIndication to UE in PDU Session Modification Accept, if no ATSSS rules are provided to UE.
 * * * End of Changes * * * *
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