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[bookmark: _Toc462478989][bookmark: _Hlk154651783]Abstract of the contribution: This paper proposes a solution to address the session management aspects of MA PDU session for simplified ATSSS architecture over non-3GPP in case the UE loses 3GPP access coverage.
1	Discussion
[bookmark: OLE_LINK4]Per current key issue#2.2: Simplified ATSSS architecture over non-3GPP access, multiple solutions are based on the basic principle and assumptions that there is no NAS signalling connection via non-3GPP access. Therefore, the MA PDU Session needs to be established and managed via 3GPP access.
In addition, if the UE loses 3GPP access coverage, how to handling the session management aspects is discussed and some consensus on this have been reached if the UE loses 3GPP access coverage. Two editor’s notes are listed in Solution 6.2.8.2.5. Followings are some further evaluations regarding these issues.
Editor’s note: Whether and how it is possible to keep the MA PDU Session via non-3GPP access even if the UE is deregistered from 3GPP access is FFS.
[bookmark: OLE_LINK5]If a UE deregisters from 3GPP access before the MA PDU session via non-3GPP access is released, the subsequent procedure may be quite complex, e.g., the UE may regain the 3GPP access coverage shortly after deregistration, it may register to the 3GPP access while the MA PDU session via non-3GPP access remains active. In such a case, the UE should be notified that it needs to establish a MA-PDU session, and both the UE and UPF should correlate the existing non-3GPP access connections to the new MA-PDU session. During this procedure, several potential problems should be taken into account, e.g., how to handle the PDU session id, how to notify the UE to establish the MA-PDU session, how to correlate the MA PDU session with the existing non-3GPP access connections, and etc. 
To simplify handling, the UE should remain in a registered state until the MA PDU Session via non-3GPP access is released. 
Also, non-3GPP access is typically independent of 3GPP access, as non-3GPP access is usually used as a supplement in areas where 3GPP coverage is unavailable, releasing the MA PDU Session via non-3GPP access when the UE deregisters from 3GPP access may not be a reasonable approach. Such an action could negatively impact the user experience. Therefore, setting a timer in the SMF to control the release of MA PDU session via non-3GPP access is essential, and how to correlate with the deregistration of the UE from the 3GPP access needs further exploration. 
Moreover, how to execute the session management for the MA PDU session via non-3GPP access without the control of 3GPP access NAS signaling is still need to be addressed, e.g., UE creates a new QoS flow.
Editor’s note: Whether and how this solution can be enhanced to support establishment of a MA PDU Session via non-3GPP access is FFS.
In cases where 3GPP access is not available, the MA PDU session is established solely with the non-3GPP access leg, even though it was initially established with enhanced handling. Since this enhanced solution makes no sense, the UE registers with the non-3GPP access and establishes the normal PDU session. When the 3GPP access is available the PDU session can be modified to the MA PDU session with 3GPP access leg and non-3GPP access leg.
2	Proposal
It is proposed to include the following changes in TR 23.700-54 V0.2.0.

[bookmark: _Toc93073650]		* * * * Start of Changes * * * *
[bookmark: _Toc161061173]6.2.8.2.5	Handling of the MA PDU Session in case the UE loses 3GPP access coverage
6.2.8.2.5.1	General
In case the UE loses 3GPP coverage and is no longer reachable via 3GPP access, it is not possible to execute NAS procedures between the UE and 5GC. In this case the UE and SMF may keep the MA PDU Session active over non-3GPP access with limited capabilities (no support for PDU Session Modification) during a limited time, e.g. in case the UE returns to 3GPP coverage. The time limit for how long the MA PDU Session can be active via non-3GPP access without the UE being available in 3GPP access is determined by SMF based on operator policies. When the time expires, the SMF releases the MA PDU Session and also notifies UPF, PCF etc. UE should be kept in registered state until the MA PDU Session via non-3GPP access is released. Also the UE may decide to release the MA PDU Session.
Editor's note:	Whether and how it is possible to keep the MA PDU Session via non-3GPP access even if the UE is deregistered from 3GPP access is FFS.
Editor’s note 1: How to enable the UE keeps in 3GPP registered state when the MA PDU Session via non-3GPP access is active within the limited time is FFS.
Editor’s note 2: How to manage the MA PDU session via non-3GPP access without 3GPP access is FFS, e.g., in case of a new QoS flow creation.
6.2.8.2.5.2 	PCF- or SMF-initiated PDU Session release when UE is not reachable via 3GPP access
If the UE is not reachable via 3GPP access and the SMF wants to release the MA PDU Session, the SMF releases the N4 Session and the UPF releases the QUIC connections towards the UE and other context for the N4 session. This is described in following procedure.


Figure 6.2.8.2.5-1: PCF- or SMF-initiated PDU Session release when UE is not reachable via 3GPP access
0. 	The SMF or PCF determines to release the MA PDU Session.
1. 	The SMF may send a Namf_Communication_N1N2MessageTransfer Request with a PDU Session Release Command to the UE via 3GPP access. If the UE is not reachable, the AMF will send a Namf_N1N2TransferFailureNotification to the SMF. 
2. 	The SMF initiates a N4 Session Release Request to UPF.
3. 	The UPF removes the associated context and releases the QUIC connection(s) towards the UE. The UE will not trigger establishment of new QUIC connections in non-3GPP access for this MA PDU Session (As described in clause 6.2.8.2.2, QUIC connections are assumed to be established via 3GPP access).
4. 	The UPF replies to SMF.
5. 	The SMF terminates the SM policy association, if needed.
6. 	The SMF deregisters the PDU Session from UDM.
The PDU Session status will be synced between UE and network the next time the Registration procedure is executed via 3GPP access, as per existing specifications.
6.2.8.2.5.3 	UE-initiated PDU Session release via non-3GPP access when UE is not registered via 3GPP access.
If the UE wants to release the MA PDU Session and the 5GC is not reachable via 3GPP access, the UE releases the QUIC connection. If the SMF has requested the UPF to report access availability and unavailability, the UPF notifies the SMF that non-3GPP access is unavailable when the last QUIC connection for a N4 session is removed.


Figure 6.2.8.2.5-2: UE-initiated PDU Session release via non-3GPP access when UE is not registered via 3GPP access
0. 	The UE determines to release the MA PDU Session but is not reachable via 3GPP access.
1. 	The UE releases the QUIC connections towards UPF.
2. 	The UPF reports to SMF that the non-3GPP access is not available.
If the SMF becomes aware that the UE is not reachable via 3GPP access (e.g. in case downlink data arrives and it is not possible to establish the user plane connection via 3GPP access), the SMF may decide to start a timer and then trigger PDU Session release as described in clause 6.2.8.2.4.
The PDU Session status will also be synced between UE and network the next time the Registration procedure is executed via 3GPP access, as per existing specifications.
6.2.8.2.5.4 	Establishment of a MA PDU Session via non-3GPP access if 3GPP access is not available 
Editor’s note: Whether and how this solution can be enhanced to support establishment of a MA PDU Session via non-3GPP access is FFS.
If 3GPP access is not available, the MA PDU session can’t be established between the UE and the network. The UE may register with the network via N3IWF/TNGF and establish the PDU Session via Non-3GPP access if N3IWF/TNGF has been deployed by the operator. 

6.2.8.3	Impacts on services, entities and interfaces
UE:
- 	Support for ATSSS using MPQUIC towards UPF without N3IWF/TNGF, using separate MPQUIC proxy address for 3GPP and non-3GPP accesses.
-	Receives two MPQUIC Proxy address information items (instead of one in Rel-18) from the SMF: one each to be used by the QUIC client for QUIC paths established via 3GPP access and non-3GPP access, respectively.
-	Receives one Link-Specific Multipath IP address (instead of two in Rel-18) to be used by the QUIC client via 3GPP access.
SMF:
-	Ability to select a UPF capable of "direct ATSSS over non-3GPP access using MPQUIC".
- 	Provisioning of new MPQUIC proxy information between UPF and UE (e.g. MPQUIC proxy address for Nx interface).
- 	Support of MA PDU Sessions via non-3GPP access without a SM NAS connection via non-3GPP access. This includes handling of the MA PDU Session in case the UE is not reachable via 3GPP access.
- 	Receives access availability/unavailability reports from UPF for non-3GPP access based on the existence of QUIC connections.
UPF:
- 	ATSSS with MPQUIC connectivity without GTP-U tunnel.
- 	New UPF capability for "direct ATSSS via non-3GPP using MPQUIC" in N4 signalling and UPF profile in NRF.
- 	Trigger access availability/unavailability reports to SMF for non-3GPP access based on the existence of QUIC connections. 
No impacts to UDM, PCF.
For option 1 there is no impact to AMF. 
For option 2, there is the following impacts to AMF:
- 	Support for new capability indications to/from UE and support for selecting SMF supporting simplified ATSSS over non-3GPP access.
* * * * End of Changes * * * *
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