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Abstract of the contribution: This paper proposes to update Sol #1.2 update for PDU Session switching across two 3GPP networks for DualSteer UE to solve some EN’s.
1.
 Discussion

Per KI #1.3, we study Session management aspects for DualSteer;

1)
Whether and how to enhance session management functions and procedures for DualSteer traffic steering of a new service to a 3GPP access network and/or the DualSteer traffic switching across two 3GPP access networks belonging to the same PLMN (either HPLMN or VPLMN) or two different PLMNs or PLMN and PNI-NPN, which may further include the following:

-
Whether and what enhancements are required in PDU Session establishment/modification/release;

-
Whether and what enhancements are required for N4 session management between the SMF and UPF, or between SMF+PGW-C and UPF+PGW-U; and
-
For session subject to potential switching and/or to traffic steering, whether, when and how the network selects the PSA UPF(s) or UPF+PGW-U to allow routing the traffic across 3GPP access networks towards the same PSA UPF or UPF+PGW-U to support DualSteer.
NOTE:
Impact to existing session management functionality related to the move of a service-related data between a 3GPP access network and a non-3GPP access network will be considered as part of this key issue.
And the EN for non-simultaneous data transmission scenario is captured as follows.

Editor’s Note: How to support non-simultaneous transmission (e.g. DualSteer Device containing inside UE or due to operator policy) is FFS.

So to solve the above EN, it is proposed a solution update on how to switch across two 3GPP access networks in case of non-simultaneous data transmission scenario. 
Additionally, even for simultaneous data transmission scenario, DualSteer device’s registration should support that each UE’s AMF shares AMF ID and address information each other 3GPP access via UDM. And whenever PDU session is established in a 3GPP access after a UE’s registration to a 3GPP access, the UE context in SMF data received from the UDM including the SMF ID of the PDU Session is notified to the other UE’s AMF, which is used to select the same SMF.
2. Proposals

It is proposed to adopt the following text in TR.23.700-54 v0.3.0.   
*** First Change ***
6.1.2
Solution #1.2: Alternative SUPI in UE subscription

6.1.2.1
Description
This solution is for key issue #1.1, #1.2, #1.3 and #1.4.
This solution focuses on a DualSteer Device containing two separated Ues and supporting simultaneous data transmission over two network firstly and the non-simultaneous data transmission supporting scenario is handled secondly. 


In order to support DualSteer between PDU Sessions of two Ues, two subscriptions/SUPI (e.g. SUPI 1 and SUPI 2) are associated in the UDM. In this solution an Alternative SUPI IE is added in each subscription. Therefore, each subscription is associated with two SUPIs, i.e. an existing SUPI and an Alternative SUPI.
Each UE performs Registration procedure separately, and the UDM stores the serving AMF for each UE. These two Ues may be registered in different PLMNs. In this case the AMF2 is assumed to be in the V-PLMN and the SMF, UDM, Anchor UPF is assumed to be in the H-PLMN.

Editor’s Note: HPLMN policies related to registration are FFS.

The PCF provides separated URSP rules to the UEs. The Access Type preference can be set to 3GPP access or Multiple Accesses.

Firstly, to support simultaneous data transmission we consider the multi-access PDU Connectivity services between the 3GPP accesses so that ATSSS-based DualSteer rule can be applied: 

When the UE in the DualSteer Device establishes a PDU Session, the SMF/SM PCF provides DualSteer rules to the UE. If the DualSteer rule indicates that DualSteer is possible for the application traffic (i.e. the other UE is registered in the other 3GPP Access), it triggers another UE in the DualSteer Device to establish a secondary PDU Session with same PDU Session ID via the other 3GPP Access. Same SMF, SM PCF and Anchor UPF are selected for the secondary PDU Session. The SMF allocate same IP addresses for the secondary PDU Session. The SMF use same N4 session towards the UPF and same SM association towards the PCF.
The DualSteer rule indicates how to route the application traffic between two 3GPP Accesses. The DualSteer rule may reuse similar structure of the ATSSS rule, for example include Rule identifier, Traffic Descriptor and Access Selection Descriptor. DualSteer rule indicates the preferred 3GPP Access. Since the DualSteer does not support splitting of SDF, the DualSteer rule only supports the following Steering Modes: "Active-Standby", "Smallest Delay". When "Smallest Delay" is used the UE and Anchor UPF performs RTT measurement by using PMF message via different 3GPP Access.
Editor’s NOTE:
It is FFS how to identify the preferred 3GPP Access in DualSteer rule.
Editor’s NOTE:
Details on DS steering policies and DS switching policies and how they are applied is FFS
Editor’s NOTE:
It is FFS how to measure the delay on another leg as a service can only use a single leg.
Editor’s NOTE:
How to ensure both USIM are used within the same DS device is FFS.

Editor’s NOTE:
How to limit the impact of establishing a secondary PDU Session for the same service at the earliest possible time is FFS
Secondly, to support the non-simultaneous data transmission scenario, we need to consider e.g. UE mobility scenario so that a PDU session can be moved/switched between the 3GPP accesses:
 After the UE in the DualSteer Device establishes a PDU Session, the DualSteer Device may decide to move the PDU Session for the application traffic to the other 3GPP Access that the other UE in the DualSteer Device registers. So the Same SMF, SM PCF and Anchor UPF are selected and may keep the same PDU Session ID and IP address via the other 3GPP Access. The SMF use same N4 session towards the UPF and same SM association towards the PCF.
6.1.2.2
Procedures

The following is the high level procedure for DualSteer to support simultaneous data transmission.
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Figure 6.1.2.2-1: Examples on DualSteer Procedures for supporting simultaneous data transmission
Step 0, The UDM is configured with the association between SUPI1 and SUPI2 as described in clause 6.1.2.1. For SUPI1 subscription, SUPI2 is added as Alternative SUPI. For SUPI2 subscription, SUPI1 is added as Alternative SUPI.
Step 1, The UE1/SUPI1 performs UE registration in AMF1 with the following enhancement:
-
Event subscriptions are requested from the UDM on UE registration and UE context in SMF data of SUPI2 as alternative SUPI.
Step 2, The UE1/SUPI1 establishes first PDU Session 1 towards the S-NSSAI and DNN dedicated to correlation, with the following enhancements;

-
The UE includes a DualSteer request, PDU Session ID1 in the PDU Session Establishment message.

-
The AMF1 selects the SMF supporting DualSteer.

-
The Session Management Subscription data received from the UDM also includes the SUPI2 as Alternative SUPI.

-
The SMF selects Anchor UPF and SM PCF supporting DualSteer.

-
The SMF sends DualSteer indication in SM Association Establishment request to PCF. The PCF generates DualSteer Rule in the PCC rule and notify the SMF. The SMF further provide DualSteer Rule towards the UE1.

Step 3, The UE2/SUPI2 performs UE registration in the AMF2 with the following enhancement:

-     The UE context in AMF data received from the UDM includes the AMF ID of SUPI 1.

-
The UE context in SMF data received from the UDM includes the SMF ID of PDU Session 1.
-     The UE context in AMF data received from the UDM including the AMF ID of SUPI 2 is notified to AMF1.
Step 4, The UE2/SUPI2 establishes secondary PDU Session 2 towards the S-NSSAI and DNN dedicated to correlation, with the following enhancements:
-
Based on the DualSteer rule received in step 2, the UE1/SUPI1 trigger the UE2/SUPI2 to establish PDU Session 2.
NOTE 1:
The interaction between UE1/SUPI1 and UE2/SUPI2 is up to UE internal implementation.

-
The UE2/SUPI2 includes DualSteer request, PDU Session ID2 in the PDU Session Establishment message.

-
Based on UE context in SMF data received from the UDM the AMF2 selects the same SMF for the PDU Session 2 as the PDU Session 1 of the UE1/SUPI1.
-
AMF2 sends DualSteer request, PDU Session ID2 in Namf_CreateSMContext_Request message to SMF.

-
The Session Management Subscription data received from the UDM also includes the SUPI1 as Alternative SUPI.
-
Based on the Alternative SUPI, and the UE support of DualSteer, the SMF determines to associate the PDU Session 1 and PDU Session 2 and continue the establishment of PDU Session 2 as following: 

-
The SMF selects same Anchor UPF and use existing N4 session towards the Anchor UPF.

-
The SMF selects same SM PCF and use existing SM association for the PDU Session 2.

NOTE 2:
SUPI2 is not forwarded to the Anchor UPF and SM PCF.
Editor’s NOTE:
Further impact on N4 Association and SM Assoication is FFS.
-
The UE context in SMF data received from the UDM including the SMF ID of PDU Session 2 is notified to AMF1.
Step 5, The UE1/UE2 and Anchor UPF perform the DualSteer based on the received DualSteer rules as follows:

-
For uplink traffic, the DualSteer Device evaluates the DualSteer rule to determine which 3GPP Access is used and then forwards the uplink traffic via this 3GPP Access.

-
For down traffic, the DualSteer UPF evaluates the DualSteer rule to determine which 3GPP Access is used and then forwards the downlink traffic via this 3GPP Access.

NOTE 3:
One service shall be only transferred via a single 3GPP Access for both UL and DL direction.
The following is the procedure for how DualSteer UE should move a PDU Session to the other 3GPP access which the UE registers for DualSteer to support non-simultaneous data transmission.
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Figure 6.1.2.2-x: Procedures for moving a PDU Session to the other 3GPP access which the UE registers. 
The steps of Figure 6.1.2.2-x are described as follows:
   0.  Subscriptions of DualSteer UE are managed together in UDM (i.e. UE1’s subscription data contains SUPI2 as well as SUPI1, and UE2’s subscription data contains SUPI1 as well as SUPI2.)

1.
DualSteer UE(i.e. UE1 and UE2) is assumed to register both PLMN A and PLMN B respectively as depicted in the figure 6.1.2.2-x. 

2.
UE1 establishes a PDU Session over PLMN A. and the H-SMF ID and address information for the PDU Session are stored in UDM.

3.  Per event subscription, UDM notifies the UE’s SM context to the other registered PLMN’s AMF(i.e. the AMF2 in the PLMN B), which is used to select the same H-SMF when switching the PDU session b/w PLMNs.   
4.  DualSteer UE decides to switch the PDU session over from PLMN A to PLMN B.
5.  DualSteer UE performs PDU Session establishment request procedure over PLMN B with indicating that UE1’s PDU Session over PLMN A is moved (i.e. SUPI1, PDU session ID over PLMN A, and the specific request type).

6.  AMF2 receiving the establishment request detects SM information for UE1’s the PDU Session established in the PLMN A. 

7/8. If AMF2 has no SM information of the requested PDU Session ID, the AMF2 may verify the SM information from the AMF1 in the PLMN A, or from UDM in the HPLMN and then AMF2 in PLMN B retrieves H-SMF ID or address info serving the PDU Session in PLMN A if the AMF2 has no context of the requested PDU Session ID.  
  NOTE: at step 7 it is assumed that UE1’s registered AMF1 and UE2’s registered AMF2 share each other’s ID or address information (same as the step 3 of Figure 6.1.2.2-1).
9/10/11/12.  AMF2 selects a vSMF1 in the PLMN B and the same H-SMF for the switched PDU session establishment so that the PDU Session is established over PLMN B and H-PLMN.

13. H-SMF notifies the vSMF1 in PLMN A that the PDU Session is moved to the PLMN B successfully.  

14. On receiving the above notification, vSMF1 deletes the SM info of which PDU Session is already switched over and let the AMF and NG-RAN and UE1 release the SM info of the PDU Session. 

NOTE: In this scenario the DualSteer UE (i.e. UE1 and UE2) is assumed to roam to vPLMN(i.e. PLMN A and PLMN B) and have a same home PLMN C. but, this procedure can cover non-roaming scenario also with straightforward modification.
6.1.2.3
Impacts on services, entities and interfaces
UDM：
-
enhanced to support Alternative SUPI for each UE subscription 

-
enhanced to provide the SM context of SUPI towards the serving AMF of the associated SUPI.
-    if UE is registered with the Alternative SUPI, UDM notifies the AMF’s ID or address information for the Alternative SUPI to the AMF registered already for SUPI.

AMF:

-
enhanced to select same SMF for secondary PDU session.
-
selects the SMF supporting DualSteer based on DualSteer request indication.
-    in case of non-simultaneous scenario, when switching a PDU Session over between 3GPP accesses, it may validate the request and fetch the (H-) SMF’s ID or address info which manages the PDU Session.
SMF:

-
enhanced to associated two PDU Sessions of two Ues based on subscription received from UDM.
-
enhanced to provide DualSteer rule to UE and UPF.
-    in case of non-simultaneous scenario, in order to switch leg of the PDU Session over from other 3GPP access as request, h-SMF should notify PDU Session switching completion to source v-SMF so that the source v-SMF/AMF/RAN/UE can release the SM context for source leg access.

DualSteer Device:
-
Trigger the secondary PDU Session establishment via UE2.
-
The secondary PDU Session uses same PDU Session ID as the first PDU Session.

-
Include the DualSteer request in the PDU Session Establishment Request message.

-
support the DualSteer rule handling.
-     to indicate DualSteer support during UE registration.  
-   in case of non-simultaneous scenario, UE indicates to move the PDU Session between 3GPP accesses during PDU Session establishment request to the target 3GPP accesss.
UPF:
-
support the DualSteer rule handling.

PCF:

-
Provide DualSteer rule to SMF.
*** End of Changes ***
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