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Abstract: The conclusion on KI#1.4 about subscription aspect to support DualSteer is proposed.
1. Introduction/Discussion
KI#1.4 of FS_MASSS is to study whether and how to define the policies by the HPLMN to support DualSteer traffic steering and/or DualSteer traffic switching:
-	Whether and what policies need to be provided by the HPLMN to guide the DualSteer device to decide to connect to an additional PLMN/PNI-NPN, or an additional 3GPP access network within the same PLMN;
-	For DualSteer traffic steering, whether and what policies need to be provided by the HPLMN to guide the DualSteer device to select a 3GPP access network to be used for the new service;
-	For DualSteer traffic switching, whether and what policies need to be provided by the HPLMN to guide the DualSteer device for traffic switching between two connected 3GPP access networks;
-	Whether and what policies are provided within the network(s) to handle DualSteer traffic steering and/or DualSteer traffic switching;
-	Study whether and how the policy enhancements for DualSteer device have impacts on existing UE policies.
Currently, several solutions are proposed to address this key issue by specifying what’s the content of the policies, which procedure is used to provide the policies, how the DualSteer Device use the policies and how the network enforce the policies, etc.
Based on the solutions, the corresponding evaluations are proposed. Furthermore, the principle of the conclusion for this key issue is also proposed. 
Currently, there are a few of solutions covering this Key Issue. The brief summary of these solutions is listed below:
Solution #1.1:
-	URSP Rules: To support establishment of DS PDU session, the URSP rules are extended. Specifically, the Access Type preference in Route Selection Descriptor is extended to include a Dual Steering indication.
-	PCC rules: the allowed steering modes are Active-Standby and Smallest Delay. For the Active-Standby mode, the Access type and connected PLMNs can be important. Therefore, the MA PDU session Control part of the PCC rules is enhanced as follows:
-	ATSSS Rules: To enforce DS policies in the UL direction, the ATSSS rules are re-used to provide policies for DualSteer traffic steering and switching and enhanced with a new Access Descriptor parameter to differentiate from ATSSS rules used with MA PDU Session. This is the same 4-tuple as described in Table 6.1.1.1.4-1 and guides the DS device to identify which one of the accesses is Access1 and which one is Access2.
-	N4 Rules: The same mechanism for MA PDU session can be implemented for DS PDU session, i.e. the SMF generates two FARs that direct the traffic to the two accesses and one MAR that points to one of the FARs depending on whether the Active path is chosen for downlink traffic or the standby one (in the Active-Standby mode)
Evaluation: The solution enhances the existing URSP rules to enable DualSteer Device to establish two associated PDU sessions over two UEs. In addition, the SM policies are enhanced to guide the DualSteer Device for DualSteer traffic steering and switching. However, the solution requires that both SUPIs shall register to the network simultaneously and pre-establish two associated PDU sessions over two UEs without knowing which 3GPP access will be used to transmit the new service since the rules for traffic steering and traffic switching is SM policies (ATSSS rules and N4 rules). Therefore, the DualSteer Device will only get this information after it establishes two PDU sessions and this is network resource consuming. Moreover, this solution cannot work in single UE case. 
Solution #1.2:
-	the DualSteer rule provided by PCF to UE 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.
-	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.
Evaluation: The solution uses SM policy to include the DualSteer rules for traffic steering and traffic switching. However, the solution does not clearly specify how the DualSteer device select the first UE to establish the PDU session and get the DualSteer rules. It is not clear whether the DualSteer Device randomly select a UE to establish the PDU session or there is any other policy from HPLMN to guide this. For DualSteer traffic steering, only one 3GPP access will be selected, it is not clear why the DualSteer rule will instruct the DualSteer Device to establish another PDU session. 
Solution #1.3:
-	the PCF may take DualSteer steering and switching policy decisions and create PCC rules that contain the DualSteer PDU Session Control information, which determines how the uplink and the downlink traffic should be distributed across the two 3GPP accesses from the two SUPIs associated with the DualSteer device.
-	A DualSteer rule is determined to be applicable when every component in the Traffic Descriptor matches the considered service data flow (SDF). Each DualSteer rule contains an Access Selection Descriptor that contains the following components:
-	Steering Mode, which determines how the traffic of the matching SDF should be distributed the two across 3GPP accesses of the two SUPIs of a DualSteer device. The steering mode can be Active-Standby and Smallest Delay.
Evaluation: The solution also uses SM policy to include the DualSteer rules for traffic steering and traffic switching. However, the solution does not clearly specify how the DualSteer device select the first UE to establish the PDU session and get the DualSteer rules. It is not clear whether the DualSteer Device randomly select a UE to establish the PDU session or there is any other policy from HPLMN to guide this. For DualSteer traffic steering, only one 3GPP access will be selected, it is not clear why the URSP will instruct the DualSteer Device to establish another PDU session, which is network source consuming.
Solution #1.4:
-	The PCF provides enhanced URSP rule to the UE which contains DualSteer preferred information in the Route Selection Descriptor, i.e. Access Type preference is set to "DualSteer". The PCF generates the "DualSteer" preference based on UE context policy control subscription information retrieved from the UDR.
-	Based on the received URSP rules, the DualSteer Device may use overlay-underlay architecture and establishes MA PDU Session to use dual 3GPP accesses.
Evaluation: The solution enhances the URSP rules to indicate the UE to establish the MA PDU session via underlay-overlay architecture, which has less impact on 5G system. However, other policies regarding how to guide the DualSteer to perform the registration and how the network enforce such policies is missing. Further clarification is needed.
Solution #1.5:
-	DualSteer rules (i.e. DS rules) for traffic steering and switching are similar to the ones specified for ATSSS rules in Rel-18 with the difference that the DS rules are applicable for two 3GPP access legs.
-	The PCC rules, which are used to derive the DualSteer rules, are maintained in the PCF/UDR
-	updated URSP rule structure with addition of DualSteer related components (marked in italic bold font) in the Route Selection Descriptor. New components “DualSteer ID” and “Linked SUPI” are sent by the DualSteer Device/UE in the PDU Session Establishment message and UL NAS Transport message containing the PDU Session Establishment message.
Evaluation: The solution enhances the URSP to include the DualSteer ID and the linked SUPI which is unnecessary since the DualSteer Device will be aware of the linked SUPI after two SUPI’s registration. In addition, sending the linked SUPI in the PDU session establishment message is also unnecessary since the network will be aware of this information based on the DualSteer subscription. In terms of DualSteer rules, since it is included in SM policy which will be provided by the network to the DualSteer Device during the PDU session establishment procedure, the issues mentioned in other solution evaluation also exist.
Solution #1.6:
-	The UE(s) in the DualSteer device receives DualSteer policy which includes the list of the applications can use DualSteer feature.
-	The list of applications can contain Traffic Description (for application), e.g. the information for Application, it could be e.g. Traffic Descriptor information as included in the URSP rules, application ID, S-NSSAI, DNN, IP address, FQDN information to be used in this field. Each traffic descriptor is associated with a prioritized list of (preferred) steering or switching using which subscription/USIM/SUPI/path/route/PLMN. 
-	DualSteer policy further includes the DualSteer steering/switching rules for the traffic across the PDU Sessions between the primary and secondary networks. The conditions to apply DualSteer steering/switching rules can be e.g. similar like to ATSSS rules but the measurements are performed across the PDU sessions between both networks across subscriptions/SUPIs regardless of 3GPP or can be the condition when the PDU Session in the primary network cannot be available, the traffic is switched to the PDU Session in secondary network.
Evaluation: The solutions use the preferred PLMN/RAT to select the preferred registered 3GPP access for data transmission, and the policy is not SM policy, which is not provided to the UE of the DualSteer Device during PDU session procedure. Using preferred PLMN/RAT to select the preferred 3GPP access can be a possible option. The corresponding procedure to provision such policy should be further added and clarified. 
Solution #1.13:
-	The policies related to DualSteer device's traffic steering and switching, and their enforcement, including the simultaneous and non-simultaneous transmission aspects, are based on the existing ATSSS principles and procedures, and are realized by further extending the ATSSS rules and N4 rules to support DualSteer specific mechanisms.
Evaluation: the solution does not clearly specify how the policies related to DualSteer Device’s traffic steering and switching guides the DualSteer Device to steer the service and switching. The principle and the content of the policy are mssing.
Solution #1.15:
-	Policy for registration of Secondary SUPI is used to guide the UE of a DualSteer Device to perform the Registration Procedure with the Secondary SUPI in some certain conditions for different purposes (e.g. for backup) based on operator policy.
-	The policy for DualSteer traffic steering is used by the UE of DualSteer Device to determine the 3GPP access to be used to transmit the new matching traffic.
-	The policies for DualSteer traffic switching are used by the UE of DualSteer Device to determine following aspects
-	Whether the traffic of partial services can be switched to the other 3GPP access or the traffic of all services shall be moved so that only single 3GPP access will be used to transmit all traffic at one time;
-	Whether and when the matching traffic can be switched to the other 3GPP access;
Evaluation: the solution utilizes the UE policies to provide the DualSteer Device with the policies for registration of Secondary SUPI, the policy for DualSteer traffic steering and the policy for DualSteer switching. Therefore, the DualSteer Device can determine the UE/SUPI to be used for service transmission and then further determine whether existing PDU session can be used or a new PDU session over the selected UE/SUPI shall be established based on the URSP of the UE/SUPI. All device behaviour is under operator’s control. Whether a new UE policy or existing UE policies can be enhanced to provide such policy can be determined after the principles of the policy have been determined.
Solution #1.16:
-	The UE policy enhancement is used only for selection of 3GPP access, which has been established by the UE when finishing PLMN selection and registration. A new UE policy called ASP (Access Selection Policy) is introduced.
-	Each ASP rule has a Traffic descriptor: identify the application traffic. The format and value can be the same as the TD in URSP rule. Then, under each traffic descriptor, it has:
-	Rule precedence: UE evaluate the ASP rules accordingly.
-	PLMN selection preference and RAT preference for the access: indicate the PLMN ID and RAT type of a 3GPP access via which the application traffic should be transmitted. This entry can have one or more values, UE need to select one of them (no priority list).
-	CN preference: indicate the preferred CN type to handle the access.
-	Access selection Validation Criteria: indicates the restrictions of the ASP. The ASP is not considered valid unless all the provided Validation Criteria are met.
Evaluation: introducing a new UE policy to select the registered 3GPP access can be a possible option. After selecting the registered 3GPP access, the UE can determine whether reuse the existing PDU session or establishing a new PDU session based on the URSP rules.
Solution #1.17:
-	The URSP rules of two UEs/SUPIs are provided respectively for traffic steering.
-	Different DNN and S-NSSAI combinations are steered to different UE/SUPI based on DualSteer subscription data stored in the UDR.
Evaluation: The solution relies on that the DualSteer Device is in two separate UEs case and does not specify that which UE’s URPS will be evaluated first and how to solve the case that the match all traffic descriptor will be matched and the services will not be transmitted via the other UE. 
Solution #1.18:
-	Enhance the URSP rule to provide the policy for traffic steering which is per DNN and S-NSSAI granularity. A new “DualSteer service indication” is added in the RSD.
-	The PCF can decide whether to update the policy to guide the switching of the service data, i.e. trigger the device to establish DualSteer PDU Session for switching or potential switching, based on the network condition, or/and application data and DualSteer Subscription data.
Evaluation: The solution utilizes the UE policy to provide the policy for DualSteer traffic steering and DualSteer traffic switching. The solution should further clarify how can the URSP rule can determine which 3GPP access network is used for traffic steering.
Solution #1.19:
-	the network may provide the UE policy via primary 3GPP access network for the DS supporting UE (or DS device) through Registration procedure so that a PDU session is established over the primary 3GPP access as the UE policy.
-	after the DS supporting UE (or DS device) register another 3GPP access network (e.g. secondary 3GPP access network) and get the UE policy for secondary 3GPP access network, the DS supporting UE (or DS device) should not activate User Plane or transmit data over the 3GPP access network (e.g. secondary 3GPP access network) for the same DNN/S-NSSAI of PDU Session over the first access network, if network does not allow PDU Session Establishment request for the 3GPP access network (e.g. secondary 3GPP access) from the DS supporting UE (or DS device).
Evaluation: The solution uses the UE policy to provide the policies for DualSteer traffic steering. The solution should further clarify what’s the content of the policy and how to provide the guidance of DualSteer traffic steering.

Based on the above discussion and analysis, in DualSteer scenario, DualSteer Device should select an appropriate UE/SUPI for data transmission according the DualSteer traffic steering policy from HPLMN. Afterwards, the UE shall determine whether the existing PDU session can be re-used or a new PDU session shall be established for the new services. Therefore, the policy for DualSteer shall be provisioned to the DualSteer Device via UE policy.

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-54.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new text below) * * * *
8.1.X	Conclusion for KI#1.4 for DualSteer
It is concluded that:
-	New UE policies are introduced to provide following policies are needed to support DualSteer:
-	Policy to guide the DualSteer Device when to trigger the Secondary SUPI’s registration
-	Policy to guide the DualSteer Device which registered 3GPP access network is selected for the new service
-	Policy to guide the DualSteer Device whether simultaneous transmission over two 3GPP access networks is allowed.
-	Policy to guide the DualSteer Device the attribute for the switching of services from the source 3GPP access network to the target 3GPP access network. To achieve this, the RSD of the URSP rule is enhanced (can be determined during meeting) with following information:
-	Whether the service can be switched via DualSteer traffic switching or not, and optionally the trigger/action for the switching if it is switchable

* * * * End of changes * * * *
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