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1. Discussion
This contribution provides the evaluation and conclusion on Session management for DualSteer.
The evaluation part includes brief summary of each solution covering Key Issue #1.3 and the corresponding evaluation. Moreover, the principles for the conclusion are also proposed.
Summary and evaluation on each solution
Sol#1.1 The solution is inspired by MA PDU Session in ATSSS mechanism. 
On AMF selects the same (H-)SMF for the two PDU Sessions, Selection of common SMF is done via HTTP redirect request by the SMF, but the limitation is in a single SMF set. In another alternative, DS Correlation ID is used to connect two PDU session requests is added to SMF registration information and UE context in SMF data in UDM/UDR. 
Impact on N4 enhancements: Support for providing two SUPIs to UPF. 
Impact on PCF: Handle a SM policy association related to two SUPIs.
The solution does not solve how the network enforce non-simultaneous transmission if the simultaneous transmission is not allowed.

Sol #1.2 The solution is inspired by MA PDU Session in ATSSS mechanism.
The common PDU Session ID be used to correlate the two PDU Session establishments, however this causes the limitation on same PDU Session ID allocation by different UEs. The solution does not solve how the network enforce non-simultaneous transmission if the simultaneous transmission is not allowed.

Sol #1.3 The solution is inspired by MA PDU Session in ATSSS mechanism.
The PDU Session Establishment request from the second SUPI of the DualSteer device includes an indication on "DualSteer required", the PDU Session ID of the linked PDU Session. PDU Session ID of the linked PDU Session is used by AMF to select the common SMF for two PDU Sessions. SMF selects the same UPF and same PCF to serve the two linked PDU Session from the two SUPIs of the DualSteer device. 
SM Policy Association is impact for associating the two linked PDU Session, and N4 session is impact for linking the two PFCP sessions of the two PDU Sessions. The solution does not solve how the network enforce non-simultaneous transmission if the simultaneous transmission is not allowed.

Sol #1.4 The solution is based on MA PDU Session in ATSSS mechanism.
DualSteer Device uses overlay-underlay architecture and establishes MA PDU Session to use dual 3GPP accesses. The UE#1 establishes a Multi-Access PDU Session over 3GPP access and over Non-3GPP access through the underlay network, where the PDU Session of UE#2 provides the underlay network. 
An indication of DualSteer is reported to the SM-PCF during the PDU Session Establishment procedure so that the PCF can generate PCC rule to avoid traffic splitting over dual 3GPP accesses i.e. by using Active-Standby mode. And if the PCF does not allow simultaneous transmission, the PCF generates PCC rule so that all services using the MA PDU Session is transferred over single access.
The solution does not solve how the network enforce non-simultaneous transmission if the simultaneous transmission is not allowed.

Sol #1.5 The solution is inspired by MA PDU Session in ATSSS mechanism.
In the PDU Session Establishment of SUPI_A, UL NAS Transport message carrying PDU Session ID (for SUPI_A), DualSteer ID, Linked SUPI (SUPI_B), and the PDU Session ID of the Linked SUPI. The DualSteer ID and Linked SUPI are derived from the URSP rules of SUPI_A. The AMF identifies the H-SMF ID and the PCF ID to be used for the PDU Session based on the received UE context information with the PDU Session ID of the Linked SUPI. 
Not clear how the network entity (e.g., AMF, SMF) use the DualSteer ID. The solution does not solve how the network enforce non-simultaneous transmission if the simultaneous transmission is not allowed.

Sol #1.11 The solution is inspired by MA PDU Session in ATSSS mechanism.
The DualSteer device establishes a PDU Session over one access network for SUPI 1 and establishes a PDU Session over another access network for SUPI 2. The network provides the DualSteer UE Rules and the DualSteer UPF Rules to the UE and the UPF, to handle the related traffic. The UE context of SUPI1 and SUPI2 in UDM use the DualSteer Correlation ID in the SMF selection data in the UDM to ensure the selection of the correct SMF for the second PDU session. 
Not clear that PDU Session ID is same or not for the two PDU Sessions, and why AMF is not impacted when DualSteer Correlation ID is used. The solution does not solve how the network enforce non-simultaneous transmission if the simultaneous transmission is not allowed.

Sol #1.12 The solution is inspired by MA PDU Session in ATSSS mechanism.
To ensure the same H-SMF selection, this solutions assumes that AMF has a 1:1 mapping info of TA to the DualSteer capable H-SMF serving the respective TA), or a dedicated SMF may be deployed for the indicated combination of DNN and S-NSSAI. This involves limitations on network deployment.
H-SMF can ensure the same H-UPF is selected for both DS Sessions based on the same DS Session ID used across both the networks. H-UPF can correlate the two DS sessions using the same DS Session ID. The H-UPF will manage the state of each N4 session independently, maintaining context information, QoS parameters, and other session attributes.
Not clear on how traffic steer/switch performed on UPF when receiving two DualSteer rules on independent N4 sessions. The solution does not solve how the network enforce non-simultaneous transmission if the simultaneous transmission is not allowed.

Sol #1.13 The solution is based on MA PDU Session in ATSSS mechanism.
DualSteer device establishes a MA PDU session with USIM-2 using the existing ATSSS procedures, and indicates that the MA PDU Session should support an external access path. The network provides an external IP address to the DualSteer device. The DualSteer device can send traffic to the external IP address via USIM-1, reaches the UPF of the MA PDU Session via N6.
The existing ATSSS rules and the N4 rules are extended to specify which traffic should be routed via the external access path. 
More aspects needs to be studied, e.g., QoS management on external access path including N6, UPF selection for supporting external access path, impact on UPF for FAR operation to external access path, impact on the extended ATSSS rule to support one external 3GPP access path of another UE, Security implications on the exposure of an external IP address by UPF to the device. The solution does not solve how the network enforce non-simultaneous transmission if the simultaneous transmission is not allowed.

Sol #1.14 The solution is inspired by PDU Session handover between 3GPP access and Non-3GPP access.
AMF selects the same SMF based on the correlation ID allocated by UDM. The SMF associates PDU sessions for SUPIs and selects the same PSA UPF for the DualSteer device using correlation ID in subscription info.
After PDU session establishment for SUPI2 and traffic are switched, the SMF initiates PDU session release for the PDU session established for SUPI1. The solution does not solve how the network enforce non-simultaneous transmission if the simultaneous transmission is not allowed.

Sol #1.15 The solution is inspired by PDU Session handover between 3GPP access and Non-3GPP access.
The DualSteer traffic steering policies within UE policy are evaluated in the DualSteer Device to decide which 3GPP access (or which UE/SUPI) is used to transmit each service. Once the 3GPP access is determined (i.e., the UE/SUPI has been selected), the URSP rule of the selected UE/SUPI is evaluated to determine whether to establish or reuse a PDU Session for DualSteer based on the new DualSteer indication in the RSD. 
During the session switching from PDU Session ID#1 of UE1 to PDU Session ID#2 of UE2, common SMF is selected. After the session switching, the PDU Session ID#1 of UE1 is released.
On the policy enforcement from network side, if simultaneous transmission is not allowed, when UDM knows the PDU Session established over UE1, then UDM instruct the SMF(s) to deactivate/release the PDU sessions (if any) established by the UE1. 
The solution is similar with the PDU session handover procedure which has less impact on 5G system and also solves how the network enforce non-simultaneous transmission if the simultaneous transmission is not allowed. 

Sol #1.19
The network controls DS device whether to transmit data over a 3GPP access network in case the DS device already transmitting data over another 3GPP access network. 
If the transmission over single 3GPP access is allowed and DS device has the PDU session on the same DNN/S-NSSAI over one 3GPP access, SMF decides to reject the PDU Session Establishment Request over the other 3GPP access. The solution does not solve how the network enforce non-simultaneous transmission if the simultaneous transmission is not allowed.

Evaluation and analysis on Solution inspired by ATSSS mechanism
Observation 1: The principle of MA PDU Session in ATSSS mechanism cannot be reused for DualSteer.
· MA PDU session is established by a UE with a SUPI over 3GPP access and non-3GPP access for specific service(s). There is only one PDU session context in this case although there are two different access legs in this type of PDU session. Both UE and UPF derives the rules for traffic steering and switching from ATSSS rules and MAR rules respectively during the MA PDU session establishment procedure, which is a SM policy.
· In DualSteer scenario, there are two UEs/SUPIs. Each UE/SUPI is used to connect only one 3GPP access network. The DualSteer Device needs to select a 3GPP access network for service transmission. In this case, 3GPP access network selection is equivalent to UE/SUPI selection, which is essentially different from access network selection in ATSSS scenario. Therefore, for a new coming service, the DualSteer Device should select the appropriate UE/SUPI first for transmission based on DualSteer traffic steering policy. When the target UE/SUPI is selected, the UE can determine whether to establish a new PDU session or re-use the existing PDU session to transmit the service based on URSP rules. Hence, the DualSteer traffic steering policy should be a UE policy instead of SM policy.
· In ATSSS, the UE is assumed to support simultaneous transmission over 3GPP access and non-3GPP access, while in DualSteer scenario, the DualSteer Device may not be able to support simultaneous transmission due to device capability or operator policy. Therefore, establishing two PDU sessions over two SUPIs is not applicable when the simultaneous transmission is not allowed.
Observation 2: Solution inspired by ATSSS cannot be applied for single-UE cases/non-simultaneous transmission.
· Steering mode such as Smallest Delay and Priority-based requires simultaneous transmission. For Active-standby steering mode, if the mechanism requires that both PDU Sessions are kept actively, it is still not applicable to single UE case.
· DualSteer policies (UE/UPF rules) will be different for different PDU Sessions, since the DualSteer policies are generated by different PCFs or SMFs without any interactions. The conflict may exist among different DualSteer policies, e.g., different DualSteer policies may select different SUPIs as active one, and thus this will cause the DualSteer device behave abnormally due to the non-simultaneous transmission capability. 
· For solutions inspired by ATSSS, the policy for DualSteer traffic steering and switching is derived during PDU session procedure. It means that different PDU sessions may have different steering and switching policies. How to ensure that all services are transmitted via the same access is not clear considering that the performance measurement results performed in different PDU session may be different.
Observation 3: Solution inspired by ATSSS is not efficient.
· When there is a new service, the two PDU Sessions over two 3GPP accesses will be established and kept actively for service transmission and potential switching. Such mechanism requires double network resources compared with the solution that the target PDU session is established only when the DualSteer traffic switching is triggered.
· Cause double control plane (especially wireless resource) usage.
· Cause double user plane resource for performance measurement.
· Not energy efficiency from both device side and network side.
Observation 4: Solution inspired by ATSSS has significant impacts on session management.
· Impacts on SM Policy Association. Two PDU Sessions established by two SUPIs respectively are associated. Whether it is a common SM Policy Association for the two PDU sessions or there is a link between the two SM Policy Association is not clear. 
· Impacts on N4 rules. Two PDU Sessions are associated, whether there is a common N4 rules shared by the two PDU sessions or there is a link between the two N4 rules of the two PDU sessions is not clear. Impacts on path identification due to both paths being 3GPP access.
· How to ensure the single access is selected for a service is not clear. Since UL transmission and DL transmission are independent with each other, keeping two associated PDU sessions actively cannot prevent that same access will be selected for one service. 

Comparison between Solution inspired by ATSSS and Solution inspired by PDU Session handover
1. Solution inspired by ATSSS causes unnecessary user plane resource usage and lower energy efficiency, since two PDU Sessions over 3GPP access will be established and kept actively for the service transmission. For solution inspired by PDU Session handover, only one PDU Session is established and kept actively.
2. Solution inspired by ATSSS have more impacts on session management, including the impact on SM Policy Association and N4 session for path identification over two 3GPP accesses. Solution inspired by PDU Session handover does not have such impacts.
3. Solution inspired by ATSSS have to enhance more NFs including AMF, UE-PCF (PCF for UE), SMF, UDM, UPF and SM-PCF (PCF for session). Solution inspired by PDU Session handover does not have impacts on UPF and SM-PCF (PCF for session).
4. Solution inspired by ATSSS cannot be applied for single-UE cases/non-simultaneous transmission. Solution inspired by PDU Session handover can be applicable to both single UE case and two separate UEs case.
5. For solution inspired by ATSSS, an IP address is shared by two active PDU Sessions which has large impact on current session management and IP address management. For solution inspired by PDU Session handover, an IP address is only used by one PDU Session as per existing mechanism.
For the solution inspired by PDU Session handover, the only impact is how to select the same SMF/UPF during switching, while Solution inspired by ATSSS also has such impact. In order to achieve switching, the SMF updates the N4 session to replace the AN tunnel info with the AN tunnel info of the target PDU Session so that the service can be switched to the target PDU session. This handling is same as handover procedure. SMF can initiate the PDU session release afterwards to ensure that one IP address is used by one PDU session as per existing mechanism. 
2. Text Proposal
[bookmark: specNumber]It is proposed to capture the following changes into TR 23.700-54.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new text below) * * * *
8.1.X 	Conclusion for KI#1.3
It is concluded that:
-	For DualSteer traffic steering:
-	The DualSteer Device shall select the UE/SUPI for a new service based on the UE policy for DualSteer traffic steering and determine whether to trigger new PDU Session establishment based on the URSP rules of the selected UE/SUPI.
-	If the PDU Session may be potentially switched via DualSteer traffic switching, the UE shall include the indication in NAS Message with the PDU Session Establishment Request indicating that the PDU Session is requested for DualSteer, which will be provided to the SMF and further to the UDM.
-	Based on the DualSteer subscription and the indication received from the SMF, the UDM sends the Session Correlation Information (e.g. the SUPI of the source UE, the PDU Session ID and the SMF ID) to the serving AMF of the target UE/SUPI for the same SMF selection.
-	When the DualSteer traffic switching is determined to perform:
-	When the condition of DualSteer traffic switching is met, the target UE/SUPI triggers PDU Session Establishment procedure for switching. 
-	The target UE shall provide the same parameters (DNN and S-NSSAI, SSC mode, etc) and indicate that the PDU session is established for DualSteer traffic switching. The PDU Session ID of the source UE to be switched shall also be provided. 
-	The serving AMF of the target UE/SUPI selects the same SMF for the target PDU Session, based on the Session Correlation Information received from the UDM.
-	The SMF correlates the two PDU Sessions and updates the N4 Session context to replace the AN tunnel information of the source PDU session with the AN tunnel information of the target PDU session.
-	After DualSteer traffic switching, the SMF initiates to release the source PDU Session established by the source UE.
-	Enforcement of non-simultaneous transmission:
-	If the HPLMN determines that the simultaneous transmission is not allowed, the SMF(s) shall deactivate/release the PDU session(s) established by the source UE/SUPI based on the instruction from UDM when there is a new PDU session established by the target UE/SUPI.
* * * * End of changes * * * *
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