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Abstract: This document proposes to a new solution for PDU Session establishment and switch for DualSteer.  
1. Discussion
This contribution introduces a new solution for PDU Session establishment and switch for DualSteer.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-54.
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6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of DualSteer Solutions to Key Issues
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Table 6.0-2: Mapping of ATSSS_Ph4 Solutions to Key Issues
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[bookmark: _Toc157657228]6.1	Solutions for DualSteer
[bookmark: _Toc157657229][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc94258956]6.1.X	Solution #X: PDU Session management for DualSteer
6.1.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]This solution addressed Key Issue #1.3 "Session management aspects for DualSteer". 
6.1.X.1.1	Solution description
This solution supports the following assumptions and principles:
Assumption 1: For services that can be switched using DualSteer traffic switching from one 3GPP access using one UE/SUPI of the DualSteer device to the other 3GPP access using another UE/SUPI of the DualSteer device, but require to keep the same IP address (i.e. SSC mode 1), the data service transmitted is switched from one PDU Session of one UE (named source PDU session) to a new PDU Session of another UE (named target PDU session), these two UEs belonging to the same DualSteer device. In that case, the IP address used for data service transmission is not change to minimize service interruption during the switching. For other SSC modes, there is no need for 5GC to keep the same IP address for the target PDU session, and therefore, the DualSteer traffic switching feature is not used for these traffics.
Based on Assumption 1, SMF will reuse the same IP address for target PDU Session of target UE. The N4 session can be reused and correlated with target PDU Session of target UE. SSC mode 1 is assigned to the PDU Session.
Assumption 2: The two associated PDU Sessions (source PDU Session of source UE and target PDU Session of target UE) have same parameters (DNN and S-NSSAI, SSC mode, etc).
Based on Assumption 2, URSP should be complementary for the two UEs within the DualSteer device, so that the same data service can be mapped to same parameters during the switching.
Assumption 3: The same SMF/H-SMF manages the both PDU Sessions (before and after the switching) from the two UEs of the DualSteer device. 
Based on Assumption 3, SMF selection needs to be enhanced to enable the AMF to select the same SMF/H-SMF. The SMF is aware of which two PDU Sessions (i.e., source PDU session and target PDU session) are related for the switching.
Assumption 4: PDU Session level switch (i.e., DualSteer traffic switching feature) is performed. All data services transmitted via the PDU Session with the same IP address share the same DualSteer traffic switching policy and therefore they are switched from the source PDU session of source UE to the target PDU session of the target UE together.
Assumption 5: Not all data services are required/allowed to use DualSteer traffic switching feature. In other words, DualSteer traffic switching policy applies to per data service level.
Based on Assumption 4 and Assumption 5, the data services of this DualSteer device with different policies for DualSteer switching can be grouped into different PDU Sessions, although they are associated otherwise with the same characteristics (DNN, S-NSSAI, SSC mode, etc). 
URSP is enhanced to include a new component "DualSteer traffic switching actions" within Route Selection Descriptors. If there is "DualSteer traffic switching actions" in the Route Selection Descriptors, it means those data services are allowed to be switched via DualSteer traffic switching mechanism. Moreover, when there is new service, the UE of DualSteer Device shall also evaluate the DualSteer traffic switching actions in the RSD to determine whether an existing PDU session can be reused for the new services or a new PDU session shall be established. In this way, all traffics transmitted in the same PDU session share the same policy for the DualSteer traffic switching. When the UE of DualSteer Device requests to establish the PDU Session, it sets Request Type to "DualSteer Request for session switching".
If the "DualSteer traffic switching actions" does not exist in the Route Selection Descriptors, it means that this service cannot use DualSteer traffic switching feature. Therefore, this new service is transmitted via PDU session without DualSteer traffic switching feature.
Assumption 6: Whether the DualSteer switching feature can be performed also depends on the network capability (e.g., AMF and SMF needs to support the switch) and DualSteer device’s SM subscription/policy.
Based on Assumption 6, the network needs to authorize whether the PDU Session with the Request Type of “DualSteer Request for session switching” can be switched, and needs to notify the decision to the DualSteer device. For example, "DualSteer allowed indication" is provided to the UE of the DualSteer device indicating that the PDU Session can be switched between UEs of the DualSteer device based on the policies provided to the DualSteer device. 
Assumption 7: An IP address can only be used by one PDU Session. 
Based on Assumption 7, after the switching, SMF triggers to release the source PDU Session.
Assumption 8: A PDU Session that is marked as DualSteer allowed between UE1 and UE2 of the DualSteer device, can be further handed over from the 3GPP access to the non-3GPP access within one UE using the existing mechanism specified in clause 4.9.2.2 of TS 23.502. However, based on SA1 requirements, it would need to be handed over back to the 3GPP access of that UE before being switched to the 3GPP access of the other UE based on the policies provided by the network.
This solution supports the following cases (see the procedure for more details):
-	the solution can apply to different types of DualSteer devices, i.e., a single Dual-USIM DualSteer UE case and two separate Single-USIM DualSteer UEs case. 
-	the solution can apply to all scenarios, e.g., different PLMNs (e.g., one is HPLMN and another is VPLMN with HR, both are VPLMN with HR), same PLMN (e.g., one is NR RAT, and another is NTN RAT).
-	the solution supports efficiently per service DualSteer traffic switching based on HPLMN policies.
6.1.X.2	Procedures
6.1.X.2.1	General
The PDU Session handling for DualSteer Device can be divided into two parts. One is the PDU Session Establishment for source UE of the DualSteer device (UE1), and the other one is the procedure of PDU Session Switching from the source UE to the target UE of the DualSteer device (UE2). 
Principle for PDU Session Establishment
The DualSteer Device evaluates the DualSteer traffic steering policies to decide which 3GPP access is used to transmit the new service (existing activated access, Primary 3GPP access, Secondary 3GPP access). In the single Dual-USIM DualSteer UE case, this UE evaluates the DualSteer traffic steering policies to decide which 3GPP access is used. In the two separate Single-USIM DualSteer UEs case, the primary UE evaluates the DualSteer traffic steering policies to decide which UE is used, with the assumption that the primary UE knows the registration status of the secondary UE. The details of DualSteer traffic steering policies refer to the solution on KI#1.4 (S2-2404698).
Once the 3GPP access has been determined, the PDU Session with same parameters (DNN and S-NSSAI, SSC mode, etc) can be further divided into two categories, i.e., the PDU session with DualSteer traffic switching feature and the PDU Session without DualSteer traffic switching feature.
The UE of DualSteer Device evaluates the URSP, to determine whether to reuse an established PDU Session or to establish a new PDU Session based on the DualSteer traffic switching actions in the RSD. If the "DualSteer traffic switching actions" is present in the Route Selection Descriptors, it means that this new service can be switched via DualSteer traffic switching mechanism. Therefore, this new service shall be transmitted via a PDU session which is allowed to use DualSteer traffic switching mechanism.
If the "DualSteer traffic switching actions" does not exist in the Route Selection Descriptors, it means that this service does not use DualSteer traffic switching feature. Therefore, this new service is transmitted via PDU session without DualSteer traffic switching feature.
If only one UE/SUPI in the DualSteer device is registered, PDU Sessions are only established by the registered UE/SUPI. The DualSteer traffic switching can only be performed after another UE/SUPI in the DualSteer device has registered to the network.
Principle for PDU Session Switching
DualSteer simultaneous transmission policy for DualSteer Device:
-	no restriction (only be applicable to two separate Single-USIM DualSteer UEs case)
-	always use single 3GPP access for all traffic
When the triggers for DualSteer traffic switching, the DualSteer Device needs to evaluate the DualSteer traffic switching policy for each PDU session. 
If "no restriction" is present, each PDU session supporting the DualSteer traffic switching feature is switched based on the DualSteer traffic switching actions associated to the PDU session. 
If "always use single 3GPP access for all traffic", only one 3GPP access can be used for data transmission. Therefore, all PDU sessions are moved or re-establish according to the policy, or none.
DualSteer Device determines to perform DualSteer traffic switching based on the DualSteer traffic switching policies specified in the solution on KI#1.4 (S2-2404698) and the current conditions of the DualSteer device (e.g., Primary/Secondary 3GPP access is available or not, current/other 3GPP access status).
There are two options considering how AMF selects the same SMF, and how the SMF correlates the two PDU sessions. 
· In Option#1, the association is based on PDU Session ID#1 and SUPI of UE1. 
· In Option#2, the association is based on Session correlation ID allocated by SMF.
[bookmark: _Toc326248711][bookmark: _Toc94258958][bookmark: _Toc510604409][bookmark: _Toc22214911]6.1.X.2.2	PDU Session Establishment procedure for DualSteer traffic steering
Figure 6.1.X.2.2 shows the PDU Session Establishment procedure for DualSteer traffic steering.


[bookmark: _GoBack]Figure 6.1.X.2.2-1: PDU Session establishment procedure
0.	UDM stores the linked SUPIs of UE1 and UE2, using the solution on KI#1.1.
1.	UE1 and UE2 registers to network, using the solution on KI#1.2. UE1 can be the primary UE, and UE2 can be the secondary UE. AMF1 is the UE1’s serving AMF, and AMF2 is the UE2’s serving AMF. During the registration, it assumes that the AMF1 knows that the UE1 is authorized to use DualSteer and the AMF2 knows that the UE2 is authorized to use DualSteer, and the DualSteer device knows that UE1 and UE2 are authorized to use DualSteer.
2.	UE1 request to establish PDU Session ID#1, with Request Type indicating "DualSteer Request for session switching". Based on the "DualSteer Request for session switching", AMF1 selects SMF supporting DualSteer. 
	Before step 2, based on the DualSteer policy for traffic steering received during step 1, it assumes that UE1 is selected to transmit the service data, and then the URSP of UE1 is evaluated. The details of DualSteer policy for traffic steering refers to the solution on KI#1.4.
	UE1 evaluates the URSP, which is enhanced to include a new component "DualSteer traffic switching actions" within Route Selection Descriptors. If the "DualSteer traffic switching actions" exists in the Route Selection Descriptors, the UE1 determines to use the PDU session with DualSteer traffic switching feature to transmit the traffic of the service. The UE1 determines whether an existing PDU session can be reused for the new service or a new PDU session shall be established by taking into account the value of DualSteer traffic switching actions. If the UE1 determines to establish a new PDU session with DualSteer traffic switching feature for the new service, the UE1 sets Request Type indicating "DualSteer Request for session switching". If the "DualSteer traffic switching actions" does not exist in the Route Selection Descriptors, then the UE1 establishes the PDU Session without DualSteer traffic switching feature, and the data services over this PDU session cannot be switched to the target 3GPP access of target UE via DualSteer traffic switching mechanism.
3.	AMF1 sends SUPI of UE1, PDU Session ID#1 and "DualSteer Request for session switching" to SMF. Based on the "DualSteer Request for session switching", SMF selects the UPF and SSC mode 1. 
4.	SMF retrieves, via SM subscription data, the information whether the PDU session is allowed or not for DualSteer traffic switching, and decides whether to accept the "DualSteer Request for session switching" based on the SM subscription data. 
In order to enable the network to recognize the PDU session in the potential DualSteer traffic switching procedure and select the same SMF during the switching procedure, correlation information for the PDU session to be switched is needed and is sent by the SMF to the UDM. The SMF sends PDU Session ID#1 and SMF ID to the UDM.
5.	Based on the linked SUPIs of UE1 and UE2 in the subscription, and UE1 and UE2 are belonging to one DualSteer Device, UDM optionally sends the PDU Session ID#1, SUPI of UE1 and SMF ID to AMF2, if this PDU Session ID#1 is used for DaulSteer traffic switching. In other words, UDM does not perform such behaviour if UE1 and UE2 are not belonging to the same DualSteer Device. 
AMF2 stores the PDU Session ID#1, SUPI of UE1 and SMF ID. There is potential case that the registration state of UE2 is RM-DEREGISTERED at the time of step 4, then UDM can perform step 5 when UDM knows that UE2 registers to the network.
6.	Other steps are performed for the establishment of PDU Session ID#1, including N3 and N4 establishment. The UPF is the Anchor UPF.
7.	If the SMF decides to accept the "DualSteer Request for session switching", the SMF sends a DualSteer allowed indication to AMF1.
8.	AMF1 sends the DualSteer allowed indication to UE1.
	From step 8, the PDU Session ID#1 of UE1 is established. The DualSteer device transmits the corresponding data services over the PDU Session ID#1 of UE1.
Apart from using the PDU session #1 of UE1 as correlation information to identify the PDU session for potential DualSteer traffic switching, SMF can also generate a Session correlation ID for network to identify the PDU session to be switched. For this alternative, the procedure of 6.1.X.2.2 can be used with following modifications and clarifications:
-	In step 4, SMF allocates Session correlation ID#1 for the PDU Session ID#1 of UE1, if PDU Session ID#1 is requested for DualSteer. The Session correlation ID shall be unique. SMF sends the Session correlation ID#1 and SMF ID to UDM. SMF stores the association of Session correlation ID#1 and PDU Session ID#1 of UE1.
-	In step 5, UDM sends the Session correlation ID#1 and SMF ID to AMF2. AMF2 stores the Session correlation ID#1 and SMF ID.
-	In step 7, the SMF sends a DualSteer allowed indication and Session correlation ID#1 to AMF1.
-	In step 8, the AMF1 sends the DualSteer allowed indication and Session correlation ID#1 to UE1.
6.1.X.2.3	PDU Session Switching procedure for DualSteer traffic switching
Figure 6.1.X.2.3 shows the PDU Session Switching procedure for DualSteer traffic switching where the PDU Session is switched from UE1 to UE2 of the DualSteer Device.


Figure 6.1.X.2.3-1: PDU Session Switching procedure
0.	After the PDU Session establishment of UE1, PDU Session ID#1 of UE1 is shared from UE1 to UE2 within the device based on the device implementation.
1.	When DualSteer device decides the session switch based on the DualSteer traffic switching policies as the solution on KI#1.4 and the current conditions of this DualSteer device (e.g., Primary/Secondary 3GPP access is available or not, current/other 3GPP access status), DualSteer device requests the session switching from PDU Session ID#1 of UE1 to PDU Session ID#2 of UE2. In particular, UE2 sends NAS message to AMF2, includes PDU Session ID#2, PDU Session ID#1 of UE1, session switch indication, and PDU Session establishment request. The PDU Session ID#2 of UE2 has the same parameters (e.g., DNN and S-NSSAI) with the PDU Session ID#1 of UE1.
	Based on DualSteer allowed indication received during the establishment of PDU Session ID#1, the DualSteer device knows that the PDU Session ID#1 is allowed to be switched between UEs. Considering that DualSteer device also knows that UE1 and UE2 are authorized to use DualSteer during the registration, so the data service over PDU Session ID#1 can be switched from UE1 to UE2.
2.	AMF2 may select the SMF based on the information if received from UDM (step 5 of Figure 6.1.X.2.2). If AMF2 does not receive the information for SMF selection, the AMF2 sends the request to UDM to obtain the the SMF ID for PDU Session ID#1 of UE1.
3.	AMF2 sends SUPI of UE2, PDU Session ID#2, PDU Session ID#1 of UE1, SUPI of UE1, session switch indication, and PDU Session establishment request.
4.	Based on session switch indication from AMF2 and the PDU session is allowed for DualSteer in SM subscription data, SMF performs the PDU Session switch handling for PDU Session ID#1 of UE1 switched to PDU Session ID#2 of UE2. SMF decides that UE IP address and N4 session associated with PDU Session ID#1 of UE1 can be reused for PDU Session ID#2 of UE2.
5.	Other steps are performed for the establishment of PDU Session ID#2.
	SMF triggers the N4 Session Modification procedure, to update the AN tunnel info of RAN2 in the N4 Session Context. SMF sends the CN tunnel info of the UPF to the RAN2 via N2 SM Information.
	From step 5, PDU Session ID#2 of UE2 is established and the session is switched. The DualSteer device and UPF transmits the corresponding data services of associated IP over the PDU Session ID#2 of UE2.
6.	SMF triggers the PDU session release procedure to release the PDU Session ID#1 of UE1. After the switch, the same IP is only used by the PDU Session ID#2 of UE2.
If the Session correlation ID is used in the PDU session establishment procedure as specified in clause 6.1.X.2.2, the procedure of 6.1.X.2.3 can be used with following modifications and clarifications:
-	In step 1, the UE2 sends NAS message to AMF2, includes PDU Session ID#2, Session correlation ID#1, session switch indication, and PDU Session establishment request. 
-	In step 2, the AMF2 may send the request to UDM to obtain the the SMF ID for Session correlation ID#1.
-	In step 3, the AMF2 sends SUPI of UE2, PDU Session ID#2, Session correlation ID#1, session switch indication, and PDU Session establishment request.
-	In step 4, the SMF associates PDU Session ID#1 of UE1 and PDU Session ID#2 of UE2 based on Session correlation ID#1.
The procedure in Figure 6.1.X.2.2 and Figure 6.1.X.2.3 describes the non-roaming intra-PLMN scenario where both UE1 and UE2 are in the HPLMN, but the same procedure applies to the other scenarios, as follows:
· For the scenario that UE1 is in the HPLMN and UE2 is roaming, the PDU Session for UE2 is set up as HR roaming, SMF is the H-SMF, UPF is the H-UPF. Step 3 in Figure 6.1.X.2.3 is sent to V-SMF and additionally includes H-SMF ID, and V-SMF sends the information in the step 3 in Figure 6.1.X.2.3 to the H-SMF.
· For the scenario that UE1 is roaming and UE2 is in the HPLMN, the PDU Session for UE1 is set up as HR roaming, the SMF is the H-SMF, UPF is the H-UPF. Step 3 and step 7 in Figure 6.1.X.2.2 are transferred via V-SMF.
· For the scenario that both UE1 and UE2 are roaming, the PDU Sessions for UE1 and UE2 are set up as HR roaming, SMF is the H-SMF, UPF is the H-UPF. Step 3 and step 7 in Figure 6.1.X.2.2 are transferred via V-SMF1. Step 3 in Figure 6.1.X.2.3 is sent to V-SMF and additionally includes H-SMF ID, and V-SMF sends the information in the step 3 in Figure 6.1.X.2.3 to the H-SMF.
6.1.X.3	Impacts on services, entities and interfaces 
UDM:
-  sends the PDU Session information to serving AMF of the linked SUPI.
AMF:
-	selects the SMF based on PDU Session information from UDM, and requests session switch to the SMF.
SMF:
-	performs the session association and switch based on the request from AMF.
DualSteer Device:
-	Request Type indicating "DualSteer Request for session switching" during the PDU Session establishment.
-	requests the session switch based on DualSteer traffic switching policy and the received DualSteer allowed indication from SMF.
* * * * End of changes * * * *
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