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[bookmark: _Toc462478989]Abstract of the contribution: This paper proposes a new solution for new registration enhancement for the FS_MASSS TR 23.700-54.
1	Discussion
This paper proposes for registration enhancement for DualSteer addressing KI#X.
[bookmark: _Hlk158232215]This solution has the following assumptions:
1) Each UE has two USIMs for 3GPP accesses i.e. MUSIM UE. The two USIMs belongs to the same MNO.
2)  The UE should report its capability to support DualSteer in its registration request.
3)  The two USIMs should both register to different or same network access before consuming the DualSteer Service.
4)  The network should associate the two USIMs of the same DualSteer Device according to the subscription profile and the UE’s request.
5)  It can apply to all scenarios mentioned as below:
-  Two NR/5GC accesses in a single PLMN (HPLMN or VPLMN) with each access being NR TN or NR NTN;
-  Two NR/5GC accesses in two different PLMNs (including two VPLMNs or a VPLMN and the HPLMN) with each access being NR TN or NR NTN;
-  NR/5GC access and E-UTRA/EPC access in two different PLMNs (including two VPLMNs or a VPLMN and the HPLMN);
-  NR/5GC access and E-UTRA/EPC access in a single PLMN (HPLMN or VPLMN);
-  PNI-NPN (integrated with the HPLMN or integrated with the VPLMN) and PLMN access (TN/NTN plus TN or NTN). This scenario assumes only non-simultaneous transmission.
6)  For two PLMNs use case, it should also be supported when one of the PLMN does not support the DualSteer Feature. In other words, no enhancements are needed in the legacy PLMN network.
Different from legacy MUSIM, when a UE is restricted for paging, the paging request can be sent via the associated UE since the two UE registration are associated in the network side. Thus paging association is also considered to allow the network page the associated UE when the other UE requests for paging restriction.
Therefore, the UE registration procedure needs to be enhanced to address the aspects in these bullets above. 
2	Proposal
It is proposed to include the following changes in TR 23.700-54 V0.2.0.
[bookmark: _Toc93073650][bookmark: _Toc153818177][bookmark: _Toc153818393]		* * * * Start of Changes (All text new) * * * *
[bookmark: startOfAnnexes][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc153818406]6.X	Solution #X: registration procedure enhancement to support DualSteer
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc153818408]6.X.1	Description
[bookmark: _Toc500949101]This solution is to resolve KI#1.2 on registration enhancement for DualSteer.
This solution has the following assumptions:
1) Each UE has two USIMs for 3GPP accesses i.e. MUSIM UE. The two USIMs belongs to the same MNO.
2)  The UE should report its capability to support DualSteer in its registration request.
3)  The two USIMs should both register to different or same network access before consuming the DualSteer Service.
4)  The network should associate the two USIMs of the same DualSteer Device according to the subscription profile and the UE’s request.
5)  It can apply to all scenarios mentioned as below:
-  Two NR/5GC accesses in a single PLMN (HPLMN or VPLMN) with each access being NR TN or NR NTN;
-  Two NR/5GC accesses in two different PLMNs (including two VPLMNs or a VPLMN and the HPLMN) with each access being NR TN or NR NTN;
-  NR/5GC access and E-UTRA/EPC access in two different PLMNs (including two VPLMNs or a VPLMN and the HPLMN);
-  NR/5GC access and E-UTRA/EPC access in a single PLMN (HPLMN or VPLMN);
-  PNI-NPN (integrated with the HPLMN or integrated with the VPLMN) and PLMN access (TN/NTN plus TN or NTN). This scenario assumes only non-simultaneous transmission.
6)  For two PLMNs use case, it should also be supported when one of the PLMN does not support the DualSteer Feature. In other words, no enhancements are needed in the legacy PLMN network.
[bookmark: _Hlk163224280]Paging association is also supported to allow the network page the associated UE when the other UE requests for paging restriction.
[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc153818409]6.X.2	Procedures
6.X.2.1 Registration procedure
The registration procedure defined in clause 4.2.2 of TS 23.502 [4] is performed for the DualSteer Device, with the following enhancements:


[bookmark: _Hlk162622321]Figure 6.x.2.1-1: procedure enhancement for UE registration to support Dual Steer
[bookmark: _Hlk158244731]1.	The DualSteer Device connects to AN1 and sends the registration request to AMF1/MME1 of PLMN1 using the USIM-1(UE1). The request includes the DualSteer capability of the DualSteer Device and an indicator to request the DualSteer service.
    NOTE: PLMN1 is required to support DualSteer service, PLMN2 can be a legacy PLMN without supporting DualSteer service.
[bookmark: _Hlk158244784]2.	Registration procedure as defined specified in clause 4.2.2 of TS 23.502 [4] before AMF retrieve the subscription profile from UDM.
3.	AMF1 retrieves the DualSteer Device’s subscription profile from the UDM. The subscription profile includes the USIM-1(UE1)’s allowed service for DualSteer and may also include the associated USIM-2(UE2)’s related information.
4.	After authorization check according to the subscription profile, the following steps specified in clause 4.2.2 of TS 23.502[4] is performed.
[bookmark: _Hlk162618378][bookmark: _Hlk158244886][bookmark: _Hlk162618837]5. 	AMF1 sends the Registration Accept message to the DualSteer Device. The message includes the network’s capability of supporting DualSteer service and the indication of allowing DualSteer service. The DualSteer Device may also be configured to trigger a Mobility Registration Update procedure when the associated USIM-2(UE2) registered to the network of the same or different PLMN. This message may also include the network capability of supporting paging association.
6.	The DualSteer Device connects to AN2 and sends the registration request to AMF2/MME2 of PLMN2 using the USIM-2(UE2). The PLMN2 may be the same with PLMN1.
7. 	If PLMN2 supports DualSteer service, step 2-4 is performed for USIM-2. If PLMN2 is a legacy PLMN without supporting DualSteer Service, Registration procedure as defined specified in clause 4.2.2 of TS 23.502 [4] is performed with no enhancement.
8.	AMF2 sends the Registration Accept message to the DualSteer Device. If DualSteer service is supported in PMN2, this message includes the network’s capability of supporting DualSteer service and the indication of allowing DualSteer service. This message may also include the network capability of supporting paging association.
[bookmark: _Hlk162880400][bookmark: _Hlk158245103][bookmark: _Hlk162894207]9.	The Dual Steer device triggers a Mobility Registration Update procedure with USIM-1(UE1) by sending a new registration request including the USIM-2(UE2)’s UE ID and Access Network information (i.e. PLMN2 ID, Access Network type and RAT type etc.) for the core network to associate the two USIMs’ Registration context. During the Mobility Registration Update procedure, the association information will be stored in AMF1 and the PCF may be reselected to ensure the two USIMs will be served by the same PCF. 
6.X.2.2 Paging association procedure
If both of the two Access Network of a DualSteer Device support paging association, the following paging association procedure can be performed.


Figure 6.x.2.2-1: procedure enhancement for paging association
0.	The DualSteer Device registers to PLMN1 using the USIM-1(UE1) and registers to PLMN2 using the USIM-2(UE2) as shown in step 1-8 of clause 6.X.2.1. If both of PLMN1 and PLMN2 support paging association and indicate UE1 and UE2 the network capability in the Registration Accept message, the following steps are performed to support paging association. If any of the PLMN does not support paging association, the following steps are skipped and paging association is not activated.
1.	The Dual Steer device triggers a Mobility Registration Update procedure with USIM-1(UE1) by sending a new registration request including the USIM-2(UE2)’s UE ID and Access Network information (i.e. PLMN2 ID, Access Network type and RAT type etc.) for the core network to associate the two USIMs’ Registration context. The Registration Request includes paging association indicator to request paging association service. The Registration Request may also include Paging Association Restriction Information. The Paging Association Restriction Information may indicate any of the following:
a)	all paging is restricted to paging association; or
b)	all paging is restricted to paging association, except paging for voice service (IMS voice); or
c)	all paging is restricted to paging association, except for certain PDU Session(s); or
d)	all paging is restricted to paging association, except paging for voice service (IMS voice) and certain PDU session(s).
The AMF1 stores the Paging Association Restriction Information from the UE1 in the UE context along with the associated UE2’s information. The paging restricted to paging association towards UE1 will be sent via the associated UE2.
2.	The core network associates the two USIMs’ Registration context during the Mobility Registration Update procedure. The association information is stored in AMF1. The association of the two USIMs(UEs) is also stored in UDM. The PCF may be reselected to ensure the two USIMs is served by the same PCF.
3.	AMF1 sends the Registration Accept message to UE1 indicating that paging association restriction is accepted.
4.	A paging request towards UE1 is triggered due to IMS voice call or downlink PDU Session packets.
5.	According to the paging request and the stored paging association restriction, the AMF1 decided to page via associated UE2. If the UE2’s serving AMF information is not stored in AMF1, AMF1 sends a Nudm_SDM_Get service request to UDM to get the UE2’s serving AMF2. This step can also be triggered due to paging failure of UE1.
6.	The UDM responds to AMF1 with AMF2’s information.
7.	AMF1 sends a paging association request to AMF2 with the UE2’s ID, UE1’s ID and the paging cause. The paging cause may indicate this is an associated paging request according to paging association restriction or paging failure of UE1.
8.	AMF2 triggers paging procedure to UE2 or sends a NAS message towards UE2 containing the paging message to UE1.

[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc153818410]6.X.3	Impacts on services, entities and interfaces
The solution has impacts on the following entities:
AMF:
-	Support to receive the capability information of DualSteer in the registration request.
-	Support to retrieve the subscription profile of DualSteer from UDM.
-	Support to respond to the DualSteer Device about allowing DualSteer service and configure the DualSteer Device to trigger MRU procedure to provide the associated USIM-2’s information.
-	Support to store the association information of USIM-1 and USIM-2 when receiving the USIM-2’s information via the USIM-1’s registration request.
-	Support to receive the paging association restriction information from the UE and send the paging request to the associated UE according to the paging association restriction information.
UDM:
-	Support to store and provide the DualSteer subscription profile to AMF.
DualSteer Device:
-	Support to report the capability information of DualSteer and request DualSteer Service in the registration request.
-	Support to get the USIM-2’s registration state information and trigger the MRU procedure to update the USIM-1’s registration state to get associated with USIM-2 in the network side.
-	Support to provide paging association restriction information to AMF for paging association.
-	Support to receive paging request/NAS message containing paging message to the associated UE.


* * * * End of Changes * * * *
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