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1.	Discussion
This pseudo-CR proposes a solution for DualSteer KI 1.3 (session management).
2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-54:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc157657227]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of DualSteer Solutions to Key Issues
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>>>>NEXT CHANGE<<<<
[bookmark: _Toc157657228]6.1	Solutions for DualSteer
[bookmark: _Toc157657229][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc94258956]6.1.Z	Solution #Z: Session Establishment
6.1.Z.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]This solution addresses the Key Issue on Session Management for Dual Steer (Key Issue #1.3). In particular, it describes the DualSteer PDU session establishment triggered by a DualSteer Device/UE. The principles of the solution are:
-	First the DualSteer device needs to register to the network (see Solution Y in clause 6.1.Y) and the DualSteer feature is activated (see Solution X in clauses 6.1.X).
-	The DualSteer device then establishes a PDU Session over one access network for SUPI 1 and then it establishes a PDU Session over another access network for SUPI 2. During the session establishment, the network provides the DualSteer UE Rules and the DualSteer UPF Rules to the UE and the UPF, respectively, to handle the related traffic (see clause 6.1.X.1.4 of Solution X for more detail on such rules).
Two options are described:
-	The first option is based on the usage of a new identifier defined DualSteer Correlation ID which is exchanged between SMF and DualSteer Device. Such option is described in clause 6.1.Z.2.1. 
-	The second option, based on sharing the DualSteer Correlation ID between the UE contexts of SUPI 1 and SUPI 2 in the UDM as well as on DS specific DNN/S-NSSAIs, is described in clause 6.1.Z.2.2. This option does not have impact on AMF and V-SMF, therefore, in case of roaming, there are no impacts on the V-PLMN.
A DualSteer Device can establish a DualSteer PDU Session with the PSA UPF in order to exchange data with an application server (AS). The DS PDU Session has two access legs, both of 3GPP access type. The 3GPP access type can be the same, e.g., NR and NR, or different, e.g., NR terrestrial and NR non-terrestrial or NR and LTE. Figure 6.1.Z.1-1 gives a high-level view of a DualSteer PDU Session and of the relevant network functions.

Figure 6.1.Z.1-1: DualSteer (DS) PDU Session between DualSteer Device and (PSA) UPF
6.1.Z.2	Procedures
6.1.Z.2.1	Option 1: DualSteer PDU Session Establishment based on DS correlation ID provided to the UE
[bookmark: _Toc326248711][bookmark: _Toc94258958][bookmark: _Toc510604409][bookmark: _Toc22214911]The procedure for the DS PDU session establishment is based on the UE triggered PDU Session establishment procedure defined in TS 23.502 [4] clause 4.3.2.2.1, with the changes described in Figures 6.1.Z.2.1-1 and 6.1.Z.2.1-2 below. To establish a DS PDU Session, the UE/DualSteer Device first establishes a PDU Session via the first 3GPP access network for SUPI 1. If such PDU Session is successfully established and the CN indicates that a DS PDU Session is allowed, then a PDU Session establishment for SUPI 2 over another 3GPP access can be triggered by the DSCF. Once both PDU Sessions are successfully established and the UE/DualSteer Device receives an indication of ‘DS PDU Session Accepted’, then the DualSteer Device can communicate with the CN according to the DualSteer operation. 
This option assumes that the following preconditions are met:
Precondition 1: Before establishing the DS PDU Session, a DualSteer Device needs to register fpr both SUPIs to the 5G CN (see Solution Y in clause 6.1.Y).
Precondition 2: There is an association of SUPI 1 and SUPI 2 in the UDM, and the H-PCF is aware of it. 


Figure 6.1.Z.2.1-1: DS PDU Session establishment for SUPI 1 – Option 1
0.	The DualSteer Control Function (DSCF) triggers the request of establishment of the PDU Session for SUPI 1. 1.	The PDU Session Establishment request indicates, in the NAS message, that a DS PDU Session is requested and indicating its DS capabilities supported by the DualSteer Device (i.e., whether it supports only steering or both steering and switching, which UP options it supports, e.g., MPQUIC, MPTCP, DS-LL,).
2-3.	Based on the indication in Step 1, the AMF selects a DualSteer capable SMF and forwards to it the DS PDU Session Request.
4-7a.	As Steps 4-7a of TS 23.502 [x] clause 4.3.2.2.1.
7b.		The PCF, based on the DS PDU Session Request, may provide specific rules to the SMF.
8.		The SMF selects a DS capable UPF.
9.		As Step 9 of TS 23.502 [x] clause 4.3.2.2.1.
10a.	The SMF provides the UPF with the DualSteer UPF Rules, used to handle traffic steering and switching once the DS PDU Session is established.
10b.	As Step 10b of TS 23.502 [x] clause 4.3.2.2.1.
11-13.	Together with the PDU Session Establishment Accept message, the SMF indicates to the DualSteer Device:
-	an indication that the DS PDU Session is allowed,  
-	a DualSteer correlation ID which will be later used to select the proper SMF instance for SUPI 2
-	the DS UE Rules to instruct the DualSteer Device on how to handle traffic steering and switching once the DS PDU Session is established. The DS UE Rules include details on which steering/switching modes and UP options are supported 
NOTE 1:	See Solution X in clause 6.1.X.1.4 for more details on DualSteer UE Rules and DualSteer UPF Rules. 
13b.	The SUPI 1 provides to the DualSteer Control Function (DSCF) the indication that the DS PDU Session is allowed, the DualSteer correlation ID and the DS UE Rules.
NOTE:	After having been allocated, the DualSteer correlation ID is stored in the NRF.
14-21.	As Step 14-21 of TS 23.502 [4] clause 4.3.2.2.1.


Figure  6.1.Z.2.1-2: DS PDU Session establishment for SUPI 2 – Option 1
0.	The DualSteer Control Function (DSCF) triggers SUPI 2 to request the establishment of the PDU Session. The DSCF provides it with the DualSteer correlation ID received via SUPI 1 during the establishment if the first PDU Session.
1.	The UE/DualSteer Device sends a PDU Session Establishment request for SUPI 2 indicating, in the NAS message, that a DS PDU Session is requested and indicating its DS capabilities supported by the DualSteer Device (e.g., whether it supports only steering or both steering and switching, which UP options it supports (e.g., MPQUIC, MPTCP, DS-LL), etc.). The NAS message to the AMF includes also the DualSteer Correlation ID.
2-3.	Based on the capability indication in Step 1, the AMF selects DualSteer capable SMF. In order to select the same SMF instance previously selected for SUPI 1, the AMF queries the NRF by using the DualSteer Correlation ID from the UE. Once the same SMF instance is selected, the AMF forwards to it the DS PDU Session Request. 
4-7a.	As Steps 4-7a of TS 23.502 [x] clause 4.3.2.2.1.
7b.		The PCF, based on the DS PDU Session Request, may provide specific rules to the SMF.
8.	The SMF selects the same DS capable UPF instance selected for the SUPI 1 based on the SUPI 2 subscription information.
NOTE:	Based on precondition 2 above, the SMF uses the SUPI 1 to find the correct UE context in the UDM and, in turn, to find the UPF instance used for SUPI 1.
9-10b.	As Step 9 of TS 23.502 [x] clause 4.3.2.2.1, without the need to provision the DS UPF rules to the UPF.
11-13.	Together with the PDU Session Establishment Accept message, the SMF indicates to the UE that the DS PDU Session is accepted. The SMF does not need to indicate the DS UE rules.
13b.	The indication that the DS PDU Session Establishment is accepted is provided to the DSMF.
14-21.	As Step 14-21 of TS 23.502 [x] clause 4.3.2.2.1.
6.1.Z.2.2	Option 2: DualSteer PDU Session Establishment based on sharing DS correlation ID in UE contexts in UDM and on DS specific DNN/S-NSSAI
In addition to the preconditions described in clause 6.1.Z.2.1 for Option 1, Option 2 has the following:
Precondition 3: At least one DNN/S-NSSAI combination is dedicated to DualSteer. 
It is also assumed, to prevent AMF impacts, that the DS Correlation ID exchanged between SFM, UDM and AMF is stored in the form of an SMF ID.
The DS PDU Session Establishment procedures for Option 2 are the same as the ones for Option 1, with the differences described below Figure 6.1.z.2.2-1 and Figure 6.1.z.2.2-2, which depict the session establishment for SUPI 1 and SUPI 2, respectively.

Figure 6.1.Z.2.2-1: DS PDU Session establishment for SUPI 1– Option 2 
PDU Session establishment for SUPI 1:
-	In Step 1, , the UE sends a legacy (Rel-18) PDU Session Establishment Request.
-	In Step 2 the AMF selects the SMF as per Rel-18 (no AMF impacts).  
NOTE 1: The selected SMF is DualSteer capable because it is assumed that the DualSteer Device connects to a DNN/S-NSSAI combination associated to a slice supporting DualSteer.
-	In Step 4, when a serving SMF instance is selected for SUPI 1 and is stored in UDM, the DualSteer Correlation ID of that SMF instance (which, in this option coincides with the SMF ID of that SMF instance) is also stored in the UE context of SUPI 2 in the UDM. Consequently, the DualSteer Correlation ID is not provided to the DualSteer Device.
-	In Steps 11-13, the SMF does not provide any DS Correlation ID to the DualSteer Device.

 Figure 6.1.Z.2.2-1: DS PDU Session establishment for SUPI 2 – Option 2 
PDU Session establishment for SUPI 2:
-	In Step 0, the DSCF does not provide the  DualSteer Correlation ID
-	In Step 1, the UE sends a legacy (Rel-18) PDU Session Establishment Request.
-	In Step 2 the AMF selects the SMF as per Rel-18 (no AMF impacts). 
NOTE 4:	The AMF retrieves, as per Rel-18, the SMF ID (in this option, the DS Correlation ID) of the SMF instance previously selected for SUPI 1.
6.1.Z.3	Impacts on services, entities and interfaces 
6.1.z.3.1	Impact of Option 1
DualSteer Device (DSCF):
-	Indicates DS Capability indication to AMF.
-	Receives indication that DS PDU Session is allowed for SUPI 1 and accepted for SUPI 2.
-	Receives DS UE Rules.
-	Triggers the PDU Session establishment for SUPI 2.
- 	Receives DualSteer Correlation ID for SUPI 1 and provides to the AMF for SUPI 2.
AMF:
-	based on DS Capability indication for SUPI 1 selects DS capable SMF.
-	based on DS capability indication and DualSteer Correlation ID indicated for SUPI 2, selects the same SMF instance previously selected for SUPI 1(requires NRF interaction) (Option 1).
SMF
-	indicates to UE whether DS PDU Session is allowed or not.
-	selects DS capable UPF for SUPI 1.
-	selects for SUPI 2 the same UPF instance previously selected for SUPI 1.
-	allocates DualSteer Correlation ID during PDU Session establishment for SUPI 1 (Option 1).
-	stores the DualSteer Correlation ID in UE context of SUPI 2 in the UDM during PDU Session establishment for SUPI 1 (Option 2).
UDM
-	SUPI 1 UE context and SUPI 2 UE context includes SUPI 2 value and SUPI 1 value, respectively.
-	SUP1 and SUPI 2 UE contexts share Dual Steer Correlation ID (Option 2)
PCF
· is aware of SUPI 1 and SUPI 2 association.
6.1.z.3.2	Impact of Option 2
DualSteer Device: as in Option 1, except it does not need to receive/indicate DualSteer Correlation ID.
AMF: no impacts.
SMF: as in Option 1, with the following changes.
-	stores the DualSteer Correlation ID in UE context of SUPI 2 in the UDM during PDU Session establishment for SUPI 1;
-	does not need to send DualSteer Correlation IE to UE.
UDM: as in Option 1, plus DualSteer correlation ID is stored in SUP1 and SUPI 2 UE contexts.
PCF: as in Option 1
>>>>END OF CHANGES<<<<
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