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[bookmark: OLE_LINK39][bookmark: OLE_LINK40]Abstract: This document proposes to a new solution for updating the subscription for DualSteer Device.  
1. Discussion
[bookmark: OLE_LINK95]This contribution proposes a new solution for KI#1.1: Subscription aspects to support DualSteer. 
It mainly focuses on how to handle the UE configuration update procedure if the two separate UEs in DualSteer Device sharing some same subscription data.
2. Text Proposal
It is proposed to capture the following changes in TR 23.700-54 V0.2.0.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]		* * * * Start of Changes * * * *
[bookmark: _Toc161061117][bookmark: _Toc160552492][bookmark: _Toc519004414]6	Solutions
6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of DualSteer Solutions to Key Issues
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[bookmark: OLE_LINK159][bookmark: OLE_LINK158]* * * * Next Changes(all new next) * * * *
[bookmark: _Toc157657229][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc94258956]6.1.X	Solution #X: Subscription update for DualSteer Device
6.1.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]This solution addressed Key Issue #1.1 “Subscription aspects to support DualSteer”. 
This solution is based on the following assumptions:
[bookmark: OLE_LINK76]-	The DualSteer Device has two separate UEs which can be identified by UE1 (SUPI1) and UE2 (SUPI2) respectively.
[bookmark: OLE_LINK195][bookmark: OLE_LINK194][bookmark: OLE_LINK216][bookmark: OLE_LINK217]-	The UE1 and UE2 share some AM/SM subscription data which is configured in the UDM of HPLMN.
[bookmark: OLE_LINK74][bookmark: OLE_LINK73][bookmark: OLE_LINK23]-	The UE1 and UE2 share some policy subscription data which is configured in the PCF of HPLMN.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]As the UE1 and UE2 share some subscription data, if the shared subscription data is changed for one of UE, the other UE should also be triggered to update the changed shared subscription data. This solution mainly focuses on how to trigger and handle the UE configuration update procedure for such scenario. 
6.1.X.2	Procedures
6.1.X.2.1	General
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]The shared subscription data can be classified into three categories: shared AM subscription data, shared SM subscription data, and shared policy subscription data. 
The procedures which specify the different three categories are as follows:
-	The procedure for the change of the shared AM subscription data is specified in clause 6.1.X.2.2.
-	The procedure for the change of the shared SM subscription data is specified in clause 6.1.X.2.3.
-	The procedure for the change of the shared policy subscription data is specified in clause 6.1.X.2.4.
When the shared AM or SM subscription data update, the UDM will trigger the related subscription update procedure to inform the serving AMF/SMF the subscription data for UE1 and UE2 has been update.
When the shared policy subscription data (e.g., UE policy) update, the PCF will inform the serving AMF to trigger the related UE policy notification procedure to inform the UE the policy subscription update.
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]6.1.X.2.2	The change of the shared AM subscription data
Pre-condition:
-	UE1 and UE2 belong to one DualSteer Device.
-	UE1 has registered in AMF1 via RAN1.
-	UE2 has registered in AMF2 via RAN2.
-	UE1 and UE2 share the AM subscription information (e.g. S-NSSAI) which is configured in UDM1.
-	Optionally, if UE1 and UE2 have established the PDU session, all of their PDU session are anchoring in SMF1.
The procedure of 6.1.X.2.2 is divided into two parts. One is the UDM triggers the UE configuration update procedure for UE1 (Step 1~5) and the other is the UDM triggers the UE configuration update procedure for UE2 (Step 6~10).


Figure 6.1.X.2.2-1: The change of the shared AM subscription data
[bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31]0.	The AM subscription data (e.g. S-NSSAI) for UE1 in UDM1 is changed due to e.g. the operator’s operation. UDM1 identifies that UE1 and UE2 belonging to the same DualSteer device based on the UE1’s DualSteer subscription information( It is up to the conclusion of other solution for KI#1.1) and check if UE2 share the same AM subscription data (e.g. S-NSSAI) with UE1. If yes, UDM1 triggers the subscription update procedure for UE1 and UE2 respectively. 
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK34]1.	UDM1 sends Nudm_SDM_Notification request to AMF1 to inform the AM subscription data (e.g. S-NSSAI) for UE1 has been update.
2.	AMF1 sends UE configuration update command to UE1 including the update AM subscription data (e.g. S-NSSAI), the acknowledge information indication, the indicator if the UE1 needing to trigger re-registration procedure, etc.
	If the changed AM subscription data S-NSSAI affects the ongoing existing connectivity to AMF1 for UE1, AMF1 will provide an indication that the UE1 shall initiate a Registration procedure.
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]3.	UE1 sends UE configuration update complete to AMF1 to confirm the update AM subscription data is accepted. 
4.	If the changed AM subscription data S-NSSAI affects the existing PDU sessions for UE1, AMF1 will send a PDU session release request to SMF1 to request SMF1 to delete the sessions related to S-NSSAI of UE1.
5.	AMF1 may release the NAS signalling connection for the UE1 by triggering the AN Release procedure, unless there is one established PDU Sessions associated with regulatory prioritized services. And UE1 may initiate a Registration procedure as requested in Step 2 with registration type Mobility Registration Update after the UE1 enters CM-IDLE state as specified in clause 4.2.4.2 of TS 23.502[4].
6.	Same with the Step 1. At the same time, UDM1 triggers the UE configuration update for UE2, that is, UDM1 sends Nudm_SDM_Notification request to AMF2 to inform the AM subscription data (e.g. S-NSSAI) for UE2 has been update.
7~10. Same with the Step 2~5. 
6.1.X.2.3	The change of the shared SM subscription data
[bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Pre-condition:
-	UE1 and UE2 belong to one DualSteer Device.
-	UE1 and UE2 share the SM subscription information (e.g. DNN, QoS) which is configured in UDM1.
-	UE1 has registered in AMF1 via RAN1.
-	UE2 has registered in AMF2 via RAN2.
-	Optionally, UE1 established a PDU session in SMF1.
-	Optionally, UE2 established a PDU session in SMF2.


Figure 6.1.X.2.3-1: The change of the shared SM subscription data
0.	The SM subscription data (e.g. DNN, QoS) for UE1 in UDM1 is changed due to e.g. the operator’s operation. UDM1 identifies that UE1 and UE2 belonging to the same DualSteer device based on the UE1’s DualSteer subscription information(It’s up to the conclusion of other solution for KI#1.1) and check if UE2 share the same SM subscription data (e.g. DNN, QoS) with UE1. If yes, UDM1 triggers the subscription update procedure for UE1 and UE2 respectively to inform the update SM subscription data. 
1a.	UDM1 sends Nudm_SDM_Notification request to SMF1 to inform the SM subscription data (e.g. DNN, QoS) for UE1 has been update.
1b.	UDM1 sends Nudm_SDM_Notification request to SMF2 to inform the SM subscription data (e.g. DNN, QoS) for UE2 has been update.
NOTE 1:	The serving SMF1 and SMF2 for UE1 and UE2 maybe the same.
2a.	SMF1 triggers the PDU session modification procedure as defined in clause 4.3.3.2 step 3~12 of TS 23.502[4], to inform the UE1 through AMF1/RAN1 the updated SM subscription data (e.g. DNN, QoS).
2b.	Same with Step 2a, SMF2 triggers the PDU session modification procedure to inform the UE2 through AMF2/RAN2 the updated SM subscription data (e.g. DNN, QoS). 
[bookmark: OLE_LINK42][bookmark: OLE_LINK45]3.	If the updated SM subscription data (e.g. DNN, QoS) affects the existing PDU sessions for UE1 and UE2, SMF1 and SMF2 will decide to trigger the PDU session release/modification procedure for UE1 and UE2 respectively.
4a.	SMF1 may send the PDU session release/modification request to AMF1 as defined in clause 4.3.3.2 and clause 4.3.4.2 of TS 23.502[4] to release/update the affected PDU session for UE1.
4b.	Same with the Step 4a. 
5a. AMF1 may release the NAS signalling connection for the UE1 by triggering the AN Release procedure if there is no any PDU session for UE1. 
5b. Same with the Step 5a.

6.1.X.2.4	The change of the shared policy subscription data
Pre-condition:
-	UE1 and UE2 belong to one DualSteer Device.
-	UE1 and UE2 share some policy subscription information which is configured in PCF1.
-	UE1 has registered in AMF1 via RAN1.
-	UE2 has registered in AMF2 via RAN2.


Figure 6.1.X.2.3-1: The change of the shared SM subscription data
0.	The policy subscription data (e.g. DNN, S-NSSAI for UE routing) for UE1 in PCF1 is changed due to e.g. the operator’s operation. PCF1 identifies that UE1 and UE2 belonging to the same DualSteer device based on the UE1’s DualSteer subscription information (It’s up to the conclusion of other solution for KI#1.3) and check if UE2 share the same policy subscription data with UE1. If yes, PCF1 triggers the subscription update procedure for UE1 and UE2 respectively to inform the update policy subscription data. 
1a.	PCF1 sends Namf_Communication_N1N2MessageTransfer request to AMF1 to inform the policy subscription data for UE1 has been update which is included in UE Policy Container.
1b.	Same with Step 1a. PCF1 also sends Namf_Communication_N1N2MessageTransfer request to AMF2 to inform the policy subscription data for UE2 has been update which is included in UE Policy Container.
2a.	If the UE1 is registered and reachable by AMF1, AMF1 shall transfers transparently the UE Policy container received from PCF1 to UE1 via the registered and reachable access, including the update policy subscription data for UE1.
2b.	Same with Step 2a. 
3a.	The UE1 updates the UE policy provided by the PCF1 and sends the result to the AMF1.
3b. Same with Step 3a.
4.	The AMF1 and AMF2 forward the response of the UE1 and UE2 to the PCF1 using the Namf_Communication_N1MessageNotify. 
5a. If the update policy subscription data affects the existing PDU session for UE1 or needs to establish a new PDU session, UE1 may trigger the PDU session establish/release/modification procedure.
If the changed policy subscription data affects the ongoing existing connectivity to AMF1 for UE1, AMF1 will provide an indication that the UE1 shall initiate a Registration procedure. And UE1 may initial a Registration procedure after entering the CM-IDLE state.
5b. Same with Step 5a.

6.1.X.3	Impacts on services, entities and interfaces 
UDM:
-	trigger the related subscription update procedure to inform the serving AMF/SMF the subscription data for UE1 and UE2 has been update at the same time.
PCF:
-	trigger the related UE policy notification procedure to inform the UE1 and UE2 the policy subscription has been update.

		* * * * End of Changes * * * *
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1a、Nudm_SDM_Notification（UE1）


2a、SMF1 triggers the PDU session update procedure as defined in clause 4.3.3.2 step 3~12 of TS 23.502 to UE1
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5b、UE2 initials registration or establish/update/release PDU session procedure



