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Discussion
This paper proposes a new solution for KI#1.1, KI#1.2, KI#1.3 and KI#1.4.

Proposal
It is proposed to agree the following changes into TR 23.700-54.

* * * * Start of 1st Change * * * *

[bookmark: _Toc157657227]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of DualSteer Solutions to Key Issues
	
	Key Issues for DualSteer

	Solution#
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* * * * Start of 2nd Change * * * * (All new text)

[bookmark: _Toc157657229][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc94258956]6.1.X	Solution #X: Support of DualSteer Device management using Primary/Secondary SUPI and DualSteer PDU Session using separate PDU Sessions
6.1.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]6.1.X.1.1	Subscription of DualSteer Device
A DualSteer Device has two SUPIs (i.e. two USIMs) and corresponding PEIs. In the subscription of each SUPI, there is an indication whether the UE is allowed to operate as a DualSteer Device and associated SUPI (i.e., another SUPI of DualSteer Device) of the DualSteer Device. The Subscription data also contains whether SUPI of DualSteer Device is Primary or Secondary SUPI. The Primary SUPI is not different from normal SUPI but usage of the Secondary SUPI can be restricted depending on operator's policy, e.g., the secondary SUPI can be used only for DualSteer.
In addition, subscription data include PCF selection information (e.g. PCF address, FQDN), which is used to select the same PCF for each UE of the DualSteer Device. It is assumed that the subscription data of two associated SUPIs are stored in the same UDM, i.e. when the AMF selects the UDM for each SUPI, the selected UDM is the same UDM. This can be done based on operator's configuration, e.g. by assigning the same Routing Indicator.
6.1.X.1.2	Registration and mobility management of DualSteer Device
When a UE intends to operate as a part of DualSteer Device, the UE indicates its capability in the Registration Request message. If the UE is allowed to operate as a DualSteer Device according to the subscription data, the AMF indicates that the UE is allowed to operate as a DualSteer Device in the Registration Accept message. The AMF indicates whether the SUPI used for the registration is Primary SUPI or Secondary SUPI based on subscription data. The UE stores whether SUPI is Primary or Secondary SUPI. Based on the indication from the AMF, i.e. allowed to operate as a DualSteer Device, the UE triggers Registration procedure by using Secondary SUPI.
Instead of providing Primary / Secondary SUPI information to the UE, a UE of DualSteer Device can be pre-configured whether the UE is associated with Primary SUPI or Secondary SUPI.
When a DualSteer Deivce registers with Primary SUPI, based operator's policy, the UDM can start a timer to check whether the DualSteer device triggers registration with Secondary SUPI. If the UDM does not receive registration of Secondary SUPI until the timer is expired, based on operator's policy, the UDM may update subscription data in the AMF of Primary SUPI that the UE is not allowed to operate as a DualSteer Device. This enables the operator to check whether the Secondary SUPI is used for DualSteer service.
6.1.X.1.3	AM and UE Policy management of DualSteer Device
During the Registration procedure (by using Primary SUPI), the AMF selects a PCF for a UE based on PCF selection information in the subscription data as described in clause 6.1.X.1.1. When the AMF establishes AM Policy Association, the AMF provides SUPI of registered UE as well as associated SUPI (i.e., Secondary SUPI). The AMF also provides Mobility Restriction information (e.g., RFSP Index, RAT restriction, Core Network type restriction) to the PCF. When the DualSteer Device registers using another SUPI (i.e., Secondary SUPI), the serving AMF selects the same PCF based on PCF selection information and provides SUPI of registered UE as well as associated SUPI (Primary SUPI). The PCF may update Mobility Restriction information (e.g., RFSP Index, RAT restriction, Core Network type restriction) so that DualSteer Device is not served by the same cell/frequency in each 3GPP access.
The URSP rule is enhanced to indicate whether the DualSteer PDU Session is preferred by the network. This can be done by adding new value "DualSteer" or "Dual 3GPP access" in the Access Type preference of Route Selection Descriptor or by adding new Route selection components. In the policy container, the UE indicates whether the UE supports DualSteer policy so that PCF can provide enhanced URSP rule to the UE. The PCF considers subscription data for the UEs of DualSteer Device (i.e., whether DualSteer operation is allowed or not) when it generates URSP rules for DualSteer PDU Session.
6.1.X.1.4	DualSteer PDU Session with separate PDU Sessions
A DualSteer PDU Session is established by bundling two separate PDU Sessions, which are established over different accesses. A DualSteer PDU Session is schematically illustrated in Figure 6.1.X.1.4-1.


Figure 6.1.X.1.4-1: Illustration of a DualSteer PDU Session
Each PDU Session of DualSteer PDU Session shares common DNN, S-NSSAI, SSC mode and IP address. When a UE establishes PDU Session which is used for DualSteer PDU Session, the UE sets Request type to "DualSteer PDU Request" so that network recognize the requested PDU Session is used for DualSteer PDU Session.
NOTE:	For the purposes of solution description, the first PDU Session used for DualSteer PDU Session is named "Primary PDU Session" and the second PDU Session is "Secondary PDU Session".
6.1.X.1.5	Steering and Switching rules of DualSteer PDU Session (DualSteer rules)
The Steering and Switching rule of DualSteer PDU Session (DualSteer rule) follows the same structure as ATSSS rule with following differences:
-	Following Steering Mode is supported
-	Active-Standby Mode
-	Instead of 3GPP/N3GPP access, Primary/Secondary access is used to represent access
When the PCF generates PCC rule, the PCF can consider operator policy, i.e. whether to allow simultaneous transmission or not. If the operator policy does not allow simultaneous transmission, the PCF generates PCC rule so that all services using the MA PDU Session is transferred over single access. Therefore, this solution covers both simultaneous and non-simultaneous transmission scenarios.
If the UE does not support simultaneous transmission over both 3GPP accesses, the UE can send access unavailability report to the network to notify available access and based on the report, traffic is transferred over a single access.
6.1.X.1.6	Non-3GPP access support of DualSteer PDU Session
A DualSteer Device having a DualSteer PDU Session with activated user plane resources over dual 3GPP accesses may registers over non-3GPP access. In this case, only one of 3GPP access can be activated and which 3GPP access remains activated is determined by the DualSteer Device. If the DualSteer Device intends to maintain Primary PDU Session, the DualSteer Device registers over non-3GPP access by using Secondary SUPI and triggers handover procedure for the Secondary PDU Session established over 3GPP access. Then, existing DualSteer rules are still used to determine traffic steering and switching.


Figure 6.1.X.1.6-1: Non-3GPP access support of DualSteer PDU Session by using handover between 3GPP access and non-3GPP access
6.1.X.1.7	N4 Session management
The SMF establishes a single N4 PDU Session for a DualSteer PDU Session, i.e. the SMF generates one DualSteer Rule (DSR) which is similar with Multi-Access Rule (MAR) of MA PDU Session. The DSR contains Per-Access Forwarding Action information which have two FARs (one for Primary 3GPP access the other one for Secondary 3GPP access) that enables to send traffic over two 3GPP accesses.
6.1.X.2	Procedures
6.1.X.2.1	Registration of DualSteer Device


Figure 6.1.X.2.1-1: Registration of a DualSteer Device
NOTE 1:	Serving AMF for UE#1 and serving AMF for UE#2 can be same or different.
1.	If the UE#1 intends to operate as a DualSteer Device, the UE indicates its capability on DualSteer in the Registration Request message.
2a.	The AMF selects UDM based on SUPI of the UE#1 and registers UDM with indication that UE is performing DualSteer operation. The UDM checks whether the UE#1 is allowed to operate as a DualSteer Device according to the subscription of the UE. If it is allowed the UDM accepts UE registration and stores that the UE is operating as a DualSteer Device. The UDM, based on operator's policy, may start a timer to check whether the DualSteer Device triggers registration by using Secondary SUPI.
2b.	The AMF retrieves subscription data of the UE#1. Since the UDM stored that the UE#1 is operate as a DualSteer Device, the UDM includes DualSteer related subscription data when the UDM provides subscription data to the AMF. If the AMF already has subscription data, the UDM provides updated subscription data by triggering Nudm_SDM_Notification.
3.	The AMF selects a PCF based on PCF selection information in the UE#1's subscription data and establishes AM Policy Association. During the establishment, the AMF indicates that the UE is operating as a DualSteer Device and also includes the SUPI of UE#2 obtained from the UE#1's subscription data.
4.	Based on the subscription data, the AMF indicates whether the network supports DualSteer and whether the UE is allowed to operate as a DualSteer Device in the Registration Accept. The AMF also indicates that the SUPI of UE#1 is a Primary SUPI.
5.	If the UE is allowed to operate as a DualSteer Device in step 4, the UE#2 may perform Registration procedure while the UE#1 is registered. The UE#2 indicates its capability on DualSteer in the Registration Request message.
NOTE 2:	Even if the UE#1 does not received indication that the UE#1 is allowed to operate as a DualSteer Device, the UE#2 can perform Registration procedure without DualSteer capability. In this case, each registration can be managed independently in the network or UDM can reject second registration based on operator's policy.
6a.	The AMF (which may be different with serving AMF of UE#1) selects UDM based on SUPI of the UE#2. The selected UDM is the same UDM selected in step 2a. The AMF registers the UE to the UDM with indication that UE is performing DualSteer operation. The UDM checks whether the UE#2 is allowed to operate as a DualSteer Device according to the subscription of the UE. If it is allowed the UDM accepts UE registration and stores that the UE is operating as a DualSteer Device. If the UDM is started timer in step 2a, the UDM stops timer. If the UDM receives registration after timer is expired, based on operator's policy, the UDM may reject the request or accepts registration without allowing to operate as a DualSteer Device.
6b.	The AMF retrieves subscription data of the UE#2. Since the UDM stored that the UE#2 is operate as a DualSteer Device, the UDM includes DualSteer related subscription data when the UDM provides subscription data to the AMF. If the AMF already has subscription data, the UDM provides updated subscription data by triggering Nudm_SDM_Notification.
7.	The AMF selects a PCF based on PCF selection information in the UE#2's subscription data and establishes AM Policy Association. During the establishment, the AMF indicates that the UE is operating as a DualSteer Device and also includes the SUPI of UE#1 obtained from the UE#2's subscription data. Based on the information, the PCF may adjust AM Policy of UE#1 and UE#2. For example, the PCF may select RFSP Index so that UE#1 and UE#2 can be moved to different RATs or adjust RAT restriction, etc.
8.	Based on the subscription data, the AMF indicates whether the network supports DualSteer and whether the UE is allowed to operate as a DualSteer Device in the Registration Accept. The AMF indicates that the SUPI of UE#2 is a Secondary SUPI.
While UE#1 and/or UE#2 is registered, if subscription is changed and the UE#1 and UE#2 are not allowed to operate as a DualSteer Device, the UDM removes stored information that UE is operating as a DualSteer Device and notifies updated subscription data to the AMF. Based on operator policy, the UDM may trigger the deregistration for a UE with a Secondary SUPI.
6.1.X.2.2	Establishment of DualSteer PDU Session


Figure 6.1.X.2.2-1: DualSteer PDU Session Establishment
NOTE 1:	Serving AMF for UE#1 and serving AMF for UE#2 can be same or different.
1.	The UE#1 sends UL NAS Transport message, which contains Request type, PDU Session ID, DNN, S-NSSAI and N1 SM container (PDU Session Establishment Request). The Request type is set to "DualSteer PDU Request".
NOTE 2:	This can be triggered based on URSP rule of the UE with Access Type preference is set to DualSteer as described in clause 6.1.X.1.3.
2.	The AMF selects the SMF and sends the received N1 SM container (PDU Session Establishment Request) to the SMF.
3.	The SMF selects UPF and establishes N4 Session.
4.	Based on PCC rule received from the PCF, the SMF sends PDU Session Establishment Accept by triggering Namf_Communication_N1N2MessageTransfer. The SMF includes DualSteer rules in the PDU Session Establishment Accept message.
5.	AMF sends PDU Session Establishment Accept to the UE.
6.	The SMF registers the PDU Session to the UDM by triggering Nudm_UECM_Registration (SUPI, DNN, S-NSSAI, PDU Session ID, SMF Identity, DualSteer PDU indication).
7.	Based on registered PDU Session information of the PDU Session in step 6, the UDM triggers Nudm_SDM_Notification to serving AMF of UE#1 to update subscription data of UE#1 as well as serving AMF of UE#2 to update subscription data of UE#2. This can be done based on UE#1's subscription information, which contains DualSteer subscription and associated SUPI, i.e., SUPI#2. As a result, the serving AMFs store DNN, PDU Session ID and SMF Identity used for DualSteer PDU Session.
8.	The UE#2 sends UL NAS Transport message, which contains Request type, PDU Session ID, associated PDU Session ID, DNN, S-NSSAI and N1 SM container (PDU Session Establishment Request (PDU Session ID)). The Request type is set to "DualSteer PDU Request". The associated PDU Session ID is the PDU Session ID of the Primary PDU Session assigned in step 1.
	If the DualSteer Device is registered over two PLMNs (e.g., HPLMN and VPLMN) and serving PLMN does not support DualSteer (i.e., the UE does not receive DualSteer support indication during the registration procedure), the UE#2 sends UL NAS Transport message, which contains Request type, PDU Session ID set to associated PDU Session ID, DNN, S-NSSAI and N1 SM container (PDU Session Establishment Request (PDU Session ID)). The Request type is set to "existing PDU Session". This enables to establish DualSteer PDU Session without impacting serving PLMN not supporting DualSteer. The SMF knows actual PDU Session ID assigned for Secondary PDU Session from the PDU Session ID included in the PDU Session Establishment Request different than the PDU Session ID included in Nsmf_PDUSession_CreateSMContext request.
NOTE 3:	The UE of Secondary SUPI does not use the PDU Session ID of Primary PDU Session in the serving PLMN.
9.	If the Request type is set to "DualSteer PDU Request", the AMF selects the same SMF with the one selected in step 2 by using the associated PDU Session ID (i.e., Primary PDU Session ID) and subscription context received from UDM in step 8.
	If the Request type is set to "existing PDU Session", the AMF selects the same SMF with the one selected in step 2 by using the PDU Session ID set to associated PDU Session ID (i.e., Primary PDU Session ID) and subscription context received from UDM in step 8.
	The AMF sends the PDU Session Establishment Request to the SMF by invoking the Nsmf_PDUSession_CreateSMContext request.
10.	The SMF recognizes that the UE request is for adding a leg for the DualSteer PDU Session based on received associated PDU Session ID, DNN, S-NSSAI and DualSteer PDU indication. The SMF updates N4 Session to establish additional leg for the DualSteer PDU Session.
	If the serving PLMN does not support DualSteer, the H-SMF recognizes that the UE request is for adding a leg for the DualSteer Session based on Request type set to "existing PDU Session" and PDU Session ID (i.e., associated PDU Session ID) received from the V-SMF.
11.	Based on PCC rule received from the PCF, the SMF sends PDU Session Establishment Accept by triggering Namf_Communication_N1N2MessageTransfer. The SMF may include DualSteer rules in the PDU Session Establishment Accept message. The SMF does not establish a new PCF association but re-use existing PCF association established in step 4.
12.	The AMF sends PDU Session Establishment Accept to the UE#2.
13.	The SMF registers the PDU Session to the UDM as described in step 6.
6.1.X.2.3	Support of moving a leg between 3GPP access and non-3GPP access for a DualSteer PDU Session


Figure 6.1.X.2.3-1: Moving a leg from 3GPP access to non-3GPP access for a DualSteer PDU Session
1.	A DualSteer Device established DualSteer PDU Session as described in clause 6.1.X.2.2.
2.	A DualSteer Device intends to move the Secondary PDU Session over non-3GPP access. The UE#2 triggers registration over non-3GPP access using Secondary SUPI, i.e., SUPI#2. During the Registration, the UE#2 includes 5G-GUTI associated with SUPI#2.
3.	The UE of SUPI#2 sends PDU Session Establishment Request message with Request type = "existing PDU Session" and PDU Session ID of Secondary PDU Session in the UL NAS Transport message.
4.	The AMF selects the SMF based on existing PDU Session context.
5.	The SMF modifies N4 Session to establish user plane resources over non-3GPP access. At this point, all downlink traffic transferred over 3GPP access of Secondary PDU Session are sent over non-3GPP access.
6.	The SMF provides PDU Session Establishment Accept to the UE and N2 information to the non-3GPP access.
7.	The UE#2 receives PDU Session Establishment Accept. From this point, all uplink traffic transferred over 3GPP access of Secondary PDU Session are sent over non-3GPP access.
8.	The SMF triggers release of user plane resources over 3GPP access of Secondary PDU Session.
6.1.X.3	Impacts on services, entities and interfaces 
UE:
-	indicates capability of DualSteer in the Registration Request message.
-	includes new Request type = DualSteer PDU Request and associated PDU Session ID during the DualSteer PDU Session Establishment Request procedure.
-	traffic steering and switching based on DualSteer rules.
-	based on indication that the UE is allowed to operate as a DaulSteer Device, triggers registration by using Secondary SUPI.
AMF:
-	indicates that UE is performing DualSteer operation in the Nudm_UECM_Registration.
-	during the Npcf_AMPolicyControl Create service, includes indication that UE is performing DualSteer operation and associated SUPI of DualSteer Device.
-	performs SMF selection based on associated PDU Session ID and subscription context received from UDM.
-	indicates to the UE that the UE is allowed to operate as a DualSteer Device.
SMF:
-	manages DualSteer PDU Session by using two different PDU Session IDs.
UPF:
-	support of Multi-Access ruleDualSteer Rule over two 3GPP accesses.
UDM:
-	UE Subscription contains whether DualSteer operation is allowed and same PCF selection information.
-	authorize the UE to operate as a DualSteer device and stores it.
-	notifies the PDU Session ID, DNN and SMF Identity to the serving AMF of UE#2 when the SMF registers PDU Session to the UDM.
-	based on operator's policy, starts a timer to check whether DualSteer device triggers registration using Secondary SUPI.
PCF:
-	adjust AM Policy based on indication that UE is performing DualSteer operation and associated SUPIs of DualSteer Device
-	generates PCC rule for DualSteer PDU Session using Primary access / Secondary access to indicate access for traffic steering and switching.

* * * * End of Changes * * * * 
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