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[bookmark: _Hlk526665839][bookmark: _Hlk513714389]Abstract of the contribution: This paper proposes a solution to resolve the 5GS identifies and associates the two subscriptions/SUPIs for DualSteer
Discussion
In this paper, it proposes a solution to resolve the following Key issue:
"-	Whether and how the 5G System identifies and associates the two subscriptions/SUPIs for DualSteer."
Proposal
It proposes to include the below solution to TR 23.700-54
*** Start of changes ***
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6.x	Solution #X: Identification and associations for two subscriptions/SUPIs of a DualSteer Device
6.X.1	Key issue mapping
In this solution, it addresses the following issue:
-	Whether and how the 5G System identifies and associates the two subscriptions/SUPIs for DualSteer.
6.X.2	Functional Description
A DualSteer device has two subscriptions/SUPIs, sharing one subscription profile from the same operator. However, the 5GC does not know whether these two subscriptions/SUPIs are in the same DualSteer device. Therefore, the DualSteer device and the 5GC which supports the DualSteer cannot use the DualSteer feature for traffic transmission. To resolve the above issue, the UE(s) needs to indicate to the 5GC that the two subscriptions/SUPIs are in the same DualSteer device. 
To achieve this, the following principles are applied:
-	A DualSteer device has one single PEI
-	Two subscriptions/SUPIs require separate registration procedures for each of the subscriptions/SUPIs in the DualSteer device (regardless of non-simultaneous transmission or simultaneous transmission)
-	The UE is aware of belonging to the DualSteer device to support DualSteer feature. 
NOTE 1: The UE can be (pre)-configured know which subscriptions/SUPIs are used for DualSteer feature
For Registration below cases are considered and apply to DualSteer device with two subscriptions/SUPIs for non-simultaneous transmission with a single UE and for simultaneous transmission with separate UEs:
a) For non-simultaneous transmission with a single UE in the DualSteer Device with two subscriptions/SUPIs (e.g., SUPI1 and SUPI2 are associated to the single UE in the DualSteer Device):
Registering to same PLMN:
In case of single UE , UE is aware of SUPIs in the DualSteer device, when the UE triggers the registration procedure for one of the subscriptions/SUPIs (e.g., SUPI1), the UE includes the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 along with the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 and the PEI of the DualSteer device in the Registration Request to the 5GC. When the 5GC receives the information of SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 along with the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 and the PEI of the DualSteer device, the 5GC knows the UE supports DualSteer feature for the SUPI1. If the 5GC does not support DualSteer feature, the 5GC ignores the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 and the PEI of the DualSteer device and considers the registration as normal registration for SUPI1. 
Similarly to the registration of SUPI1, when the UE triggers the registration procedure for the SUPI2, the UE includes the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 along with the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 and the PEI of the DualSteer device in the Registration Request to the 5GC. When the 5GC receives the information of SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 along with the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 and the PEI of the DualSteer device, the 5GC knows the UE supports DualSteer feature for the SUPI2. If the 5GC does not support DualSteer feature, the 5GC ignores the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 and the PEI of the DualSteer device and considers the registration as normal registration for SUPI2. 
When the 5GC receives the above registration information from SUPI1 and SUPI2, the 5GC knows SUPI1 and SUPI2 are associated to the same DualSteer device. Therefore, the 5GC and the single UE in the DualSteer Device can use the DualSteer feature (e.g., DualSteer switching) in the serving PLMN. 
If the serving PLMN is not the subscriptions owner of the SUPI1 and SUPI2, the serving PLMN needs to forward the received information from SUPI 1 and SUPI 2. Otherwise, the DualSteer feature cannot work since the subscription owner does not know it needs to perform the DualSteer for the DualSteer device.
Registering to different PLMNs:
Similarly, if the single UE triggers the separate registration procedures for SUPI and SUPI2 to different PLMN (e.g., PLMN1 and PLMN2), the similar behavior of the UE as registering to the same PLMN., the UE includes the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 along with the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 and the PEI of the DualSteer device in the Registration Request to PLMN1 in the registration procedure for SUPI and the UE includes the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 along with the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 and the PEI of the DualSteer device in the Registration Request to PLMN2.
If one of the PLMNs are the subscription owner of SUPI1 and SUPI2 (e.g., PLMN1), the other PLMN (e.g., PLMN2) needs to forward the received information from SUPI2 to the subscription owners (e.g., PLMN 1) for using DualSteer feature.
If none of PLMN1 and PLMN2 are the subscription owner of SUPI1 and SUPI2, PLMN1 and PLMN2 need to forward the received information from SUPI1 and SUPI 2 to the subscription owner for using DualSteer feature.
b) For simultaneous transmission with separate UEs in the DualSteer Device with two subscriptions/SUPIs (e.g., SUPI1 for UE1 and SUPI2 for UE2 are in the DualSteer Device):
Registering to same PLMN:
In this case, it is assumed that UE1 and UE2 are aware that they are in the same DualSteer device and can get the SUPI information from the other UE by implementation-specific manner.
When the UE1 triggers the registration procedure for SUPI1, the UE1 includes the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 along with the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 from UE2 and the PEI of the DualSteer device in the Registration Request to the 5GC. When the 5GC receives the information of SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 from UE1 along with the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 from UE2 and the PEI of the DualSteer device, the 5GC knows the UE1 supports DualSteer feature. If the 5GC does not support DualSteer feature, the 5GC ignores the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 from UE2 and the PEI of the DualSteer device and considers the registration as normal registration for UE1. 
Similarly, when the UE2 triggers the registration procedure for the SUPI2, the UE2 includes the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 along with the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 from UE1 and the PEI of the DualSteer device in the Registration Request to the 5GC. When the 5GC receives the information of SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 from UE2 along with the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 from UE1 and the PEI of the DualSteer device, the 5GC knows the UE2 supports DualSteer feature for the SUPI2. If the 5GC does not support DualSteer feature, the 5GC ignores the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 from UE1 and the PEI of the DualSteer device and considers the registration as normal registration for UE2. 
If the serving PLMN is not the subscriptions owner of the SUPI1and SUPI2, the serving PLMN needs to forward the received information from SUPI1 and SUPI2, to the subscriptions owner. Otherwise, the DualSteer feature cannot work since the subscription owner does not know it needs to perform the DualSteer for the DualSteer device.
Registering to different PLMNs:
If the UE1 and UE2 are registering to different PLMNs, e.g., PLMN1 and PLMN2, the similar behavior as registering to the same PLMN for UE1 and UE2, the UE1 includes the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 along with the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 from UE2 and the PEI of the DualSteer device in the Registration Request to PLMN1 in the registration procedure and the UE2 includes the SUPI2 or 5G-GUTI2 of SUPI2 or SUCI2 of SUPI2 along with the SUPI1 or 5G-GUTI1 of SUPI1 or SUCI1 of SUPI1 from UE1 and the PEI of the DualSteer device in the Registration Request to PLMN2.
If one of the PLMNs are the subscription owner of SUPI1 and SUPI2 (e.g., PLMN1), the other PLMN (e.g., PLMN2) needs to forward the received information from SUPI2 to the subscription owners (e.g., PLMN 1) for using DualSteer feature.
If none of PLMN1 and PLMN2 are the subscription owner of SUPI1 and SUPI2, PLMN1 and PLMN2 need to forward the received information from SUPI1 and SUPI 2 to the subscription owner for using DualSteer feature.
6.X.3	Impacts on existing services, entities and interfaces
UE with two SUPIs (SUPI1 and SUPI2) in DualSteer Device:
· Needs to include SUPI1(2)/5G-GUTI1(2)/SUCI1(2) along with SUPI2(1)/5G-GUTI2(1)/SUCI2(1) and PEI of DualSteer device in Registration Requests
· Aware of belonging to DualSteer Device/ support for two SUPIs
Two separate UEs in DualSteer Device:
-	Aware of belonging to DualSteer Device
-	Support implementation-specific inter-UE identifier sharing 
5GC:
-	Aware of whether supporting dual steer feature or not
V-AMF:
· Needs to forward the pair information of SUPI1(2)/5G-GUTI1(2)/SUCI1(2) along with SUPI2(1)/5G-GUTI2(1)/SUCI2(1) and PEI of DualSteer device to the UDM of subscription owner of SUPI1 and SUPI2
H-UDM:
· Needs to access the sharing subscription profile to determine whether two subscriptions/SUPIs are for DualSteer
· Needs to determine whether two subscriptions/SUPIs are in the same DualSteer device and to decide whether to perform DualSteer features for the DualSteer device
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