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Abstract of the contribution: This contribution proposes to study how to support dual 3GPP Access Traffic Steering, Switching and Splitting for better service performance and propose to bring back the deprioritized objective for ATSSS in FS_ATSSS_ph3 SID.
1. Introduction
Considering operators face an evolving network environment that has multiple 3GPP access type, e.g., LTE/NR/NTN, and possibly service agreement with other operators, to achieve improved service performance by using two 3GPP access, TR22.841 documents use cases, gap analysis and potential service requirements related to 5GS support of enhanced mechanisms for steering, splitting and switching of user data, pertaining to a UE data session, across two 3GPP networks. The following scenarios are covered, where only one single PLMN subscription is assumed:
· Single PLMN; 
· PLMN and NPN;
· two PLMNs.
The following figure from TR 22.841 shows two general examples: (a) single PLMN using two terrestrial RAN; (b) traffic across two PLMNs, using terrestrial and satellite access RAN, respectively. 

[image: ]
Figure 4.1 from TR 22.841: Examples of Intra-PLMN and Inter-PLMN scenarios
2. Discussion
Table 1 below list the scenarios on different core and PLMN combinations based on the use cases documents in TR22.841.
Table 1. Scenarios on core and PLMN combinations on dual 3GPP access
	Core
	Mobility Management Node
	Intra-PLMN
	Inter-PLMN

	One Core
	One AMF
	5GC
	N/A

	Two Cores
	Two AMFs
	5GC + 5GC
	5GC (H) + 5GC(SNPN) (V)

	
	One AMF and one MME
	5GC + EPC
	5GC(H) + EPC(V) 


To fulfil the requirement above in Rel-19, the architecture for dual 3GPP access and several enhancement in Connection, Registration and Mobility management, Session management, PCC are needed.
1.1 Consideration for architecture for dual 3GPP access 
If the architectures to ATSSS for one 3GPP access and non-3GPP access could be used as base for dual 3GPP access, it could reduce the impact to the network.  
Figure 4.2.10-1 in TS23.501, Non-roaming and Roaming with Local Breakout architecture for ATSSS support, may be a reference for scenario on one AMF with the update of two 3GPP access RATs as in Figure 1 below. 


Figure 1. Proposed architecture for dual 3GPP Access Traffic Steering, Switching and Splitting with one AMF
Figure 4.2.10-3 in TS23.501, Roaming with Home-routed architecture for ATSSS support (UE registered to different PLMNs), may be a reference for scenario on two AMFs with the update of 2 3GPP access RATs as in Figure 2 below. And a similar architecture shall be applied to one AMF and one MME scenario. 



Figure 2. Proposed architecture for dual 3GPP Access Traffic Steering, Switching and Splitting with two AMFs
To narrow down the scope of the study in Rel-19, there are 2 points to be agreed as base for further discussion:
· The UE uses single subscription.
· For inter-PLMN case, the data traffic anchor UPF is located in H-PLMN.
1.2 Consideration for Connection, Registration and Mobility management
In current specification, when a UE registers with the network over the 3GPP access, the AMF allocates a set of tracking areas in TAI List that are applicable on the access type to the UE, i.e., one registration area. As pointed out above, the UE use single subscription and only register to one PLMN’s UDM in 5GC. 
For one AMF scenario, both RAN connect to the same AMF. It is not yet specified how the AMF generate the TAI List when a UE connects to the same AMF with two different RAT types at the same time and how to maintain UE’s CM state.
For two AMF or one AMF and one MME scenarios, one RAN connects to the H-AMF (considered as the main MM node), and the other RAN connect to a (V-) AMF or (V-) MME (considered as the secondary MM node). It is considered that, the UE registers to the HPLMN through the main MM node before it can use the service from secondary RAN and core. The TAI Lists and CM state from the main node and the secondary node is naturally different and maintained by itself. The interaction between the main and secondary MM node might need to be defined. And the registration management in the secondary MM node shall be simplified in corresponding procedures if from the same PLMN.
1.3 Consideration for Session management
The ATSSS feature for one 3GPP access and one non-3GPP access has well defined the services and function for session management. It is possible to reuse the framework of MA PDU Session management to support dual 3GPP access. Gaps and solutions are to be studied in Rel-19.
Furthermore, the LADN service is not supported in MA PDU session that of one 3GPP and one non-3GPP access, because LADN applies only to 3GPP accesses. For MA PDU session of dual 3GPP access, the LADN should be supported.
1.4 Consideration for policy and charging control
The MA PDU Session Control information in the PCC rules is used by the SMF in order to create applicable N4 rules for the UPF and ATSSS rules for the UE, as described in TS 23.501 [2]. The ATSSS rules are sent to UE via NAS when the MA PDU Session is created or updated by the SMF/PCF, as described in TS 23.501 [2] and TS 23.502 [3]. The same PCC rule may be reuse for dual 3GPP access. 
NWDAF supports PCF in RFSP index selection since Rel-17 by using, e.g. service experience analytics and UE behaviour analytics. To further support PCF in ATSSS decision, if reuse the same policy, between different satellite backhaul categories and non-satellite backhaul, enhancement in NWDAF analytic ID needs to be studied.
New information needs to be collected for charging purpose over different access should be considered in Rel-19 as well. 
3. Conclusion and proposal
It is proposed to study how to support Dual 3GPP Access Traffic Steering, Switching and Splitting, considering enhancements on architecture, connection, registration and mobility management, session management, policy and charging control. To simplify work and limit the impact the network, it should reuse the mechanism for ATSSS of one 3GPP access and one non-3GPP access as much as possible. 
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