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1. Discussion
This contribution introduces a number of architectural assumptions and requirements as well as the functional description for a solution related to KI#1.1 and KI#1.2 respectively on Subscription and Registration for DualSteer.
The assumptions below are proposed to be documented as part of the solution. However, if agreeable, this could be moved to the general section in 4.1.1.
1.1	Assumptions and requirements regarding subscriptions for DualSteer device
A	No "subscription profile"
The SA1 service requirement in TS 22.261 [x] states the following:
	"a subscriber with two subscriptions/SUPIs, sharing one subscription profile from the same operator"
The "subscription profile" in the service requirement is an administrative profile, i.e. it is linked with the management of the user for such purposes like charging, billing, customer care, etc. While it is expected that the BSS takes care of this single subscription profile, we do not see the need to introduce a priori such a single subscription profile in the 5GC architecture (i.e. in the UDM as a separate "subscription profile record"). At this stage, it is expected that the two subscriptions, if necessary, can be linked by referring to each other in a separate parameter of the existing subscription record tied to the SUPI. However, if as part of the full solution, it is found that a separate table is necessary to hold the relationship between the two SUPIs, this can then be considered.
Observation 1: It is not necessary to translate the service requirement regarding the "one subscription profile" into a new table in the UDM. A pointer to the other record based on SUPI is likely to be sufficient. The creation of a separate table needs to be well justified.
B	Distinct primary and secondary subscriptions
Many aspects of the DualSteer functionality are based on policies controlled by the HPLMN, and need to be enforced as such. Based on the use case descriptions, some of the policies are most likely going to be asymmetrical, such as. "only connect to NTN on the second leg", "only use the NTN leg for services if the primary leg is not available", etc.
Already the SA1 requirement for connecting to a PLMN states the following:
	"For traffic steering and/or switching of user data across two 3GPP access networks, the 5G system shall be able to allow a HPLMN to provide policies and criteria for a DualSteer device to connect to an additional PLMN/NPN, or an additional RAT within the same PLMN."
This statement shows that there is a difference between the "primary" connection and the "additional" connection. While it might be possible to develop policies that handle the cases with both SUPIs acting in turn as the "primary" connection, this might make the description of the policies and their handling in the UE(s) quite complicated. Therefore, we propose to make one SUPI the primary subscription and the other SUPI the secondary subscription. Once the policies are fully described by solutions (when the corresponding KI is approved), we might remove this assumption if it were found unnecessary.
Also, this allows the network to fallback in case the UICC carrying the USIM(s) of the DualSteer subscription is inserted in a device not designed for supporting DualSteer, to support the regular services over the primary SUPI.
Observation 2: One SUPI is marked as Primary SUPI and the other SUPI is marked as Secondary SUPI, in order to be able to provide asymmetrical policies to each SUPI and have a differentiated handling according to policies.
The KI description raises the question whether to associate the two subscriptions for DualSteer devices. At this stage, the SA1 requirements and the use cases imply that there is a need for the home network to be able to correlate the two subscriptions, in order to enforce the policies for the DualSteer device, e.g. for the single Dual-USIM DualSteer UE case, that the device only transmits over a single leg, or for the separate Single-USIM DualSteer UEs case, that the device only uses one leg for a given service. Also, based on the analysis of the use cases, it seems operators may want to allow DualSteer Devices to connect to a second PLMN (e.g. a separate PLMN for a satellite leg, or a competitor's PLMN in the home country of the UE) only under specific circumstances (e.g. when there is no coverage from the HPLMN): this needs to be described in the DualSteer policies. For such policies to be enforced, it requires that the 5GS is able to understand the status of the "other" SUPI so that it can properly handle registration and session management requests. Once the full solution is clear, such a linkage might be removed if it were deemed unnecessary.
Observation 3: The UDM record corresponding to each SUPI contains a reference to the other SUPI for the 5GS to be able to correlate the two SUPIs of the DualSteer device and properly enforce the policies.
C	Information sharing regarding DualSteer functionality
The DualSteer device is comprised of one or two UEs depending on the device design, its capabilities, specifically whether it is equipped with one or with two transmitters. The following observations can be made:
-	A DualSteer device designed as a single Dual-USIM DualSteer UE can only follow the requirements for the single UE case (i.e. it can only transmit using one leg, see the corresponding SA1 requirement in TS 22.261 [2]);
-	A DualSteer device designed as two separate Single-USIM DualSteer UEs might be able to follow both the requirements for the single UE case and the requirements for the two separate UE case, but this is depending on its design. Notably, it might be impacted by the capability of exchanging information and coordinating between primary and secondary subscriptions; i.e. it cannot be a given that the DualSteer device allows to have such a flexibility;
-	An operator can decide to only use a subset of the DualSteer feature, depending on its needs for deployment, and specifications need to allow to selectively enable/disable features. For example, an operator who is only interested in the "failsafe network" scenarios, i.e. provide a backup leg in case the primary connection is lost, might only be interested in the "single UE" case. On the other hand, if the only purpose is e.g. to have some specific service be transported on a specialised network, but the rest of the traffic stays on the primary network, the operator may only want to implement the "separate Single-USIM DualSteer UEs" scenario.
-	The two subscriptions used for DualSteer need to be provisioned properly for the policies to be applied and enforced appropriately. If a UE of the DualSteer device has access to more USIMs/eSIMs, the UE needs to know which pair is part of a DualSteer device feature subscription, that is, which ones are linked (including the case where it is linked to a subscription on another UE of the same DualSteer device).
-	As stated in the SID, " Solutions are expected to demonstrate not to impact VPLMNs and/or HPLMNs that do not support this functionality." Therefore, it is expected that the UE(s) of a DualSteer device do not engage in DualSteer specific handling unless they are able to ensure that both the home network and the serving network (if different) have indicated the support for the DualSteer procedures.
-	Based on the SA1 requirement, the UEs using the SUPIs of a DualSteer subscription profile need to follow the SA1 requirements regarding DualSteer and the corresponding network policies, i.e. the two subscriptions cannot be used independently and disregard the policies of the home operator.
From these statements, we can derive the following observations for the UE and for the network:
Observation 4a: The UE(s) of the DualSteer device need to be aware of their own capabilities (e.g. whether they are one Dual-USIM DualSteer UE or two separate Single-USIM DualSteer UEs).
Observation 4b: Based on observation 3, the UE(s) of the DualSteer device need to be aware whether a given USIM belongs to a DualSteer device subscription, and what is the linked USIM for that subscription, including the case for which the other USIM is under control of another UE of the same DualSteer device (i.e. the UE needs to know which other UE of the DualSteer device controls the other USIM corresponding to this USIM's subscription).
Observation 4c: Based on observation 2. the UE(s) of the DualSteer device may need to know whether a given SUPI of a DualSteer device subscription is the primary or secondary SUPI.
Observation 4d: Based on the SID, the UE(s) of the DualSteer device need to be able to assess that the HPLMN supports DualSteer. Likely, this can be understood that if the UE has been informed that the subscription of the SUPI is linked to a DualSteer subscription, the HPLMN supports the DualSteer functionality.
Observation 5a: The HPLMN needs to understand whether the UE(s) registering with a SUPI of a DualSteer subscription supports the DualSteer feature and adjust its behaviour accordingly. This may include the fact that the UE is a single Dual-USIM DualSteer UE of DualSteer device or can be part of a two separate Single-USIM DualSteer UEs of DualSteer device.
Observation 5b: The HPLMN needs to be able to understand whether a SUPI is the primary or secondary SUPI of a DualSteer subscription, and apply the network policies accordingly.
Finally, depending on the solutions for the procedures on registration, policies, and session management, the serving network may need to know whether the UE registering on its network belongs to a DualSteer device. At least, in certain scenarios (e.g. a UE of a DualSteer device is connecting in a competing network in the home country), or based on certain policies, it may be required for the serving network to behave specifically for UEs of DualSteer devices. In this case, the following observations can be derived:
Observation 6a: If specific handling is required in the serving network for DualSteer, the serving network needs to know whether the subscription of a UE registering to its network belongs to a DualSteer subscription.
Observation 6b: If specific handling is required in the serving network for DualSteer, the serving network needs to know whether the UE registering with a SUPI linked to a DualSteer subscription is part of a DualSteer Device.
Observation 6c: If specific handling is required in the serving network for DualSteer, and based on the SID, a UE of a DualSteer device registering to a serving network (other than the HPLMN — covered by observation 4d) needs to know whether the serving network supports DualSteer.
Observation 6d: If specific handling is required in the serving network for DualSteer, the HPLMN needs to know whether the serving network (other than itself) of a DualSteer device supports the DualSteer feature.
Note that some of these observations might not need to be implemented explicitly in solutions, i.e. some aspects can be "naturally" supported implicitly by solutions, e.g. by not making it possible to behave differently than what the observation requires.
1.2	Assumptions and requirements regarding registration for a DualSteer device

Based on the observations above, there are a certain number of considerations necessary to be handled as part of the registration:
-	Based on observations 4a, 4b and 4c, a UE of a DualSteer device needs to understand that it is itself a DualSteer device (likely this is known to the UE by design) and whether a SUPI it wants to use to register is part of a DualSteer subscription, and whether it is a primary or secondary SUPI of that subscription. If the knowledge is not yet configured in the UE, this knowledge needs to be provided ASAP by the network to allow this UE of the DualSteer device to behave according to the SA1 requirements and to properly interpret the HPLMN policies associated to it.
-	Based on observation 4d, a UE of a DualSteer device should not initiate DualSteer specific handling unless it knows that the HPLMN supports DualSteer device. It is expected that if the UE knows that the SUPI it wants to use is part of a DualSteer subscription, then the HPLMN providing that subscription likely supports the DualSteer feature.
Observation 7a: If a UE part of a DualSteer device is not configured with the knowledge whether the SUPI it wants to use is part of a DualSteer subscription, then that UE shall not initiate any DualSteer specific registration mechanism. The UE shall however make the network aware that it is supporting DualSteer, in order to enable DualSteer specific handling.
Observation 7b: If a HPLMN supporting DualSteer receives a registration request from a UE for a SUPI belonging to a DualSteer subscription, and the UE is indicating being part of a DualSteer device, but the UE is not behaving accordingly, the HPLMN needs to inform the UE of the DualSteer specific aspects of the subscription.
This solution proposes that the UE indicates its capabilities to the network (as part of UE capabilities), so that the network can proceed with DualSteer specific handling for this UE. UE capabilities should indicate at least that the UE supports the DualSteer feature and is part of a DualSteer device. It should indicate as well whether it is a single Dual-USIM DualSteer UE of DualSteer device, or whether it is part of two separate Single-USIM DualSteer UEs of DualSteer device, or whether it can act as both. As described above, depending on the policies, there may be an asymmetric design between the UEs for two separate Single-USIM DualSteer UEs of DualSteer device (e.g. for a DualSteer device that is intended to be used with one LEO NTN network and one GEO NTN network), there may be a need to indicate to the network that the UE is the primary UE or secondary UE in the DualSteer device.
Observation 7c: The UE part of a DualSteer device indicates its capabilities to the network, including: (1) that it supports the DualSteer feature; (2) whether it supports being a single Dual-USIM DualSteer UE of DualSteer device; (3) whether it supports being part of two separate Single-USIM DualSteer UEs of DualSteer device; (4) possibly, if it is part of  two separate Single-USIM DualSteer UEs of DualSteer device, whether it acts (or can act) as the primary UE or secondary UE.
The solution proposes two scenarios:
-	The UE belonging to a DualSteer device is not aware whether the SUPI it is using is part of a DualSteer subscription: in this case, it provides its UE capabilities unilaterally, and expects the supporting network to provide information regarding DualSteer, including whether the SUPI is the primary or secondary SUPI, and giving the means to the UE to identify the corresponding other SUPI of the DualSteer subscription.
-	The UE belonging to a DualSteer device is aware whether the SUPI it is using is part of a DualSteer subscription: in this case, it can follow the DualSteer policies for the SUPI, and indicate its capabilities and its knowledge of the SUPI being part of the DualSteer subscription.
Additionally, based on Observation 6c, the UE needs to know whether the serving network (esp. when different from the HPLMN) supports DualSteer, as otherwise, it needs to behave as a "normal UE" in that network. This solution proposes that only the primary SUPI can be used in that case.
Observation 7d: The UE part of a DualSteer device needs to behave as a "normal UE" if the serving network does not support DualSteer.
Observation 7e: The DualSteer device can only use the primary SUPI if one of the serving networks does not support DualSteer.
Note that UE capabilities need to be processed by the AMF, and in case of a serving network different from the HPLMN, only the UDM is in the HPLMN at this stage. Therefore, it is expected that the serving network needs to support DualSteer, in order to be able to process the UE capabilities related to DualSteer, and to be able to enforce the requirements related to DualSteer. In any case, in a non-roaming scenario where two PLMNs are involved, the network needs to be able to validate that national roaming is allowed in this case, therefore needs to be able to assess that this is a connection in relation with DualSteer.
Observation 8: The serving network is expected to support DualSteer in order to enable DualSteer functionality in the DualSteer device. If the serving network does not support DualSteer, then the UE cannot enable DualSteer functionality while connected to that network.
Note that one way to simplify the handling of this limitation is by limiting the available networks of the secondary USIM to only networks that support DualSteer.
Based on observation 8, when a UE of the DualSteer device registers with the primary SUPI to a serving network for which it does not know whether it supports DualSteer, the UE shall only use the regular registration. If the serving network then interprets the provided UE capabilities related to DualSteer, the UE can then store the knowledge that the serving network supports DualSteer for later registrations.
Based on observation 8, when a UE of the DualSteer device registers with the secondary SUPI to a serving network for which it does not know whether it supports DualSteer (in case we do not limit allowed networks for the secondary SUPI to be only networks supporting DualSteer), the UE shall only use the regular registration. If the serving network then does not interpret the provided UE capabilities related to DualSteer, then the UE stores the knowledge that the serving network does not support DualSteer and disconnects (or alternatively, the UDM, which should know that the serving network does not support DualSteer, fails the registration for this secondary SUPI).
Once the UE, the serving network and the HPLMN have established that all entities fulfil the requirements for a DualSteer operation (according to Observations 4a to 4d, 5a and 5b, and 6a to 6d), the DualSteer feature can be enable for this DualSteer device in the present configuration.
To establish this shared knowledge, it is expected that the UE of the DualSteer device registering to a network provides DualSteer Pairing information that allows the network to understand (1) that the UE has the proper knowledge regarding its DualSteer configuration (incl. whether this SUPI is the primary or secondary SUPI), (2) that the UE knows that the serving network supports DualSteer (since otherwise it cannot provide this additional information so as to not negatively impact the serving PLMN), and (3) that the UE knows of the other SUPI associated with this SUPI. In return, based on the DualSteer Pairing information provided by the UE of DualSteer device other than the UE of DualSteer device which receives the DualSteer Pairing information first, the network can determine that the two UEs are from the same DualSteer device.
This solution limits the information transfer required between the two separate Single-USIM DualSteer UEs of the DualSteer device to only the DualSteer Pairing information and potentially the policies for DualSteer. It is not expected (but it is not precluded) at this stage to standardise the interface between the two UEs. However, it is expected that the information shared between the UEs of the DualSteer device to be limited to the strict necessary to fulfil the requirements set in TS 22.261 [2].
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-54.
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6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of DualSteer Solutions to Key Issues
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Table 6.0-2: Mapping of ATSSS_Ph4 Solutions to Key Issues
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[bookmark: _Toc517082226]* * * * Second change (all new text) * * * *
[bookmark: _Toc157657228]6.1	Solutions for DualSteer
[bookmark: _Toc157657229][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc94258956]6.1.X	Solution #X: DualSteer authorization via Registration procedure
6.1.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]This solution addressed Key Issue #1.1 “Subscription aspects to support DualSteer” and Key Issue #1.2 “Registration and mobility management for DualSteer”. 
This solution supports the following assumptions:
Assumption 1: It is not necessary to translate the service requirement regarding the "one subscription profile" into a new table in the UDM. A pointer to the other record based on SUPI is likely to be sufficient. The creation of a separate table needs to be well justified.
Assumption 2: One SUPI is marked as Primary SUPI and the other SUPI is marked as Secondary SUPI, in order to be able to provide asymmetrical policies to each SUPI and have a differentiated handling according to policies.
Assumption 3: The UDM record corresponding to each SUPI contains a reference to the other SUPI for the 5GS to be able to correlate the two SUPIs of the DualSteer device and properly enforce the policies.
Assumption 4a: The UE(s) of the DualSteer device need to be aware of their own capabilities (e.g. whether they are single Dual-USIM DualSteer UE of DualSteer device or two separate Single-USIM DualSteer UEs of DualSteer device).
Assumption 4b: Based on observation 3, the UE(s) of the DualSteer device need to be aware whether a given USIM belongs to a DualSteer device subscription, and what is the linked USIM for that subscription, including the case for which the other USIM is under control of another UE of the same DualSteer device (i.e. the UE needs to know which other UE of the DualSteer device controls the other USIM corresponding to this USIM's subscription).
Assumption 4c: Based on observation 2. the UE(s) of the DualSteer device may need to know whether a given SUPI of a DualSteer device subscription is the primary or secondary SUPI.
Assumption 4d: Based on the SID, the UE(s) of the DualSteer device need to be able to assess that the HPLMN supports DualSteer. Likely, this can be understood that if the UE has been informed that the subscription of the SUPI is linked to a DualSteer subscription, the HPLMN supports the DualSteer functionality.
Assumption 5a: The HPLMN needs to understand whether the UE(s) registering with a SUPI of a DualSteer subscription supports the DualSteer feature and adjust its behaviour accordingly. This may include the fact that the UE supports a single Dual-USIM DualSteer UE of DualSteer device or can be part of a two separate Single-USIM DualSteer UEs of DualSteer device.
Assumption 5b: The HPLMN needs to be able to understand whether a SUPI is the primary or secondary SUPI of a DualSteer subscription, and apply the network policies accordingly.
Assumption 6a: If specific handling is required in the serving network for DualSteer, the serving network needs to know whether the subscription of a UE registering to its network belongs to a DualSteer subscription.
Assumption 6b: If specific handling is required in the serving network for DualSteer, the serving network needs to know whether the UE registering with a SUPI linked to a DualSteer subscription supports DualSteer.
Assumption 6c: If specific handling is required in the serving network for DualSteer, and based on the SID, a UE of a DualSteer device registering to a serving network (other than the HPLMN — covered by assumption 4d) needs to know whether the serving network supports DualSteer.
Assumption 6d: If specific handling is required in the serving network for DualSteer, the HPLMN needs to know whether the serving network (other than itself) of a DualSteer device supports the DualSteer feature.
Assumption 7a: If a UE part of a DualSteer device is not configured with the knowledge whether the SUPI it wants to use is part of a DualSteer subscription, then that UE shall not initiate any DualSteer specific registration mechanism. The UE shall however make the network aware that it is supporting DualSteer, in order to enable DualSteer specific handling.
Assumption 7b: If a HPLMN supporting DualSteer receives a registration request from a UE for a SUPI belonging to a DualSteer subscription, and the UE is indicating being part of a DualSteer device, but the UE is not behaving accordingly, the HPLMN needs to inform the UE of the DualSteer specific aspects of the subscription.
Assumption 7c: The UE part of a DualSteer device indicates its capabilities to the network, including: (1) that it supports the DualSteer feature; (2) whether it supports being a single Dual-USIM DualSteer UE of DualSteer device; (3) whether it supports being part of a separate Single-USIM DualSteer UEs of DualSteer device; (4) possibly, if it is part of a separate Single-USIM DualSteer UEs of DualSteer device, whether it acts (or can act) as the primary UE or secondary UE.
Assumption 7d: The UE part of a DualSteer device needs to behave as a "normal UE" if the serving network does not support DualSteer.
Assumption 7e: The DualSteer device can only use the primary SUPI if one of the serving networks does not support DualSteer.
Assumption 8: The serving network is expected to support DualSteer in order to enable DualSteer functionality in the DualSteer device. If the serving network does not support DualSteer, then the UE cannot enable DualSteer functionality while connected to that network.
Based on these assumptions, this solution proposes to introduce the following parameters as part of the subscription in the UDM:
-	DualSteer SUPI role: whether this SUPI is a primary SUPI or secondary SUPI for the DualSteer subscription
-	DualSteer Related SUPI: the corresponding other SUPI for the DualSteer subscription
-	possibly additional information as necessary, based on policies, such as whether the UE is allowed to register with this SUPI at this moment, or relevant restrictions regarding registration;
Based on these observations, this solution proposes to introduce the following UE capabilities to be provided as part of the registration:
-	DualSteer support: single Dual-USIM DualSteer UE of DualSteer device; separate Single-USIM DualSteer UE of DualSteer device, as primary device/secondary device/either primary or secondary device
Based on these assumptions, this solution proposes to introduce a new parameter as part of the registration request, that acknowledges the UE knowledge of the following aspects (1) that the UE has the proper knowledge of being part of a DualSteer configuration (incl. whether the SUPI associated to such UE is the primary or secondary SUPI), (2) that the UE knows that the serving network supports DualSteer (since otherwise it cannot provide this additional information so as to not negatively impact the serving PLMN), and (3) that the UE knows the other SUPI associated with this SUPI:
-	DualSteer Pairing information: The DualSteer Pairing information is used by the HPLMN to determine whether the two UEs are from the same DualSteer Device. The information is allocated by the HPLMN to the first UE of the DualSteer Device registering to a network first to activate the DualSteer. This information will be transferred from the first UE to the second UE of the DualSteer Device. When the second UE of the DualSteer Device registers to the network, it shall provide the DualSteer Pairing information. If the same information is received by the HPLMN, the HPLMN can determine that the two UEs are from the same DualSteer Device. In addition, this DualSteer Pairing information is also used by the DualSteer Device to determine whether the two SUPIs are associated to support DualSteer. When the HPLMN accepts the registration of the second UE of the DualSteer Device, it can also provide the same DualSteer Pairing information to the UE of the DualSteer Device. Based on the DualSteer Pairing information received by the two UEs of the DualSteer Device, the DualSteer Device can determine that whether the two SUPIs are associated. Alternatively, the DualSteer Pairing information provided by the network to the DualSteer Device can include the associated SUPI, which enables the DualSteer Device to be aware of the associated SUPI before attempting the Registration procedure.
Based on these assumptions, this solution proposes a serving network supporting DualSteer to provide the following information to a UE part of a DualSteer Device that has not indicated the DualSteer Pairing information:
-	information that the SUPI being used is part of a DualSteer subscription, and that it is the primary SUPI or the secondary SUPI of that DualSteer subscription;
-	DualSteer Pairing information that is provided by the HPLMN to the UE of the DualSteer device, which will be used the HPLMN to determine whether the two UEs are from the same DualSteer device and that allows the DualSteer device to correlate the other SUPI to use for the DualSteer feature;
-	the HPLMN policies related to the use of the DualSteer feature with this SUPI (actual list of policies and how they are transmitted are FFS depending on the approved related KI#1.4);
-	the fact that this serving network supports the DualSteer feature;
Based on these assumptions, the following changes to procedures are expected:
-	If the UE has indicated its UE capabilities related to DualSteer, but has not provided DualSteer Pairing information:
-	The AMF of the serving network supporting DualSteer retrieves the subscription data associated to the SUPI from the UDM, indicating the UE capabilities;
-	The UDM, based on the received UE capabilities and the subscription data for the SUPI, provides the DualSteer role of the SUPI, DualSteer Pairing information to the AMF, and/or information related to potential restrictions to registering with this SUPI in this serving network (e.g. it might reject the current registration request for the secondary SUPI if the requirements for allowing the secondary registration are not met at this stage);
-	The AMF provides the relevant information to the UE and proceeds to the registration according to the relevant HPLMN policies;
-	If the UE has indicated its UE capabilities related to DualSteer and has provided DualSteer Pairing information:
-	In addition to the above, the AMF of the serving network provides the DualSteer Pairing information to the UDM;
-	In addition to the above, the UDM correlates the DualSteer Pairing information received from this UE and the one provided to another UE with the DualSteer Pairing information of the SUPI, and determines whether to accept or reject the registration;
-	If the UDM accept the registration, the UDM shall provide the same DualSteer Pairing information to the UE via the serving AMF so that the UE can determine that the two SUPIs are associated to support DualSteer.
-	If the UE has not indicated UE capabilities or the serving network does not support DualSteer:
-	The UE follows the regular registration procedure as described in TS 23.502 [x];
-	The UDM, when receiving the request for subscription data for the SUPI, identifies that DualSteer-related information from the AMF is missing for a SUPI part of a DualSteer subscription, and (1) if it is the primary SUPI of the DualSteer subscription, allows the registration to proceed, but stores that DualSteer is currently disabled for this SUPI and the other SUPI; or (2) if it is the secondary SUPI of the DualSteer subscription, rejects the registration request from the AMF. If the serving network is known to support the DualSteer feature, a specific rejection cause code can be provided to prevent further attempts.
Unless DualSteer is enabled at registration, DualSteer related functionality is disabled in the DualSteer device, and only the primary UE can be used.
NOTE:	In case of a single Dual-USIM DualSteer UE of DualSteer device, the procedures are unchanged, except that it is the same UE that triggers the primary SUPI registration and the secondary SUPI registration. However, the policies and restrictions provided to the serving network and to the UE may be different.
6.1.X.2	Procedures
6.1.X.2.1	General
The registration procedure for DualSteer Device can be divided into two parts. One is the registration procedure for the primary SUPI as specified in clause 6.1.X.2.2, while the other is the registration procedure for the secondary SUPI as specified in clause 6.1.X.2.3. 
NOTE:	The procedures are described for the DualSteer Device with two separate Single-USIM DualSteer UEs. In case of the DualSteer Device with single Dual-USIM DualSteer UE, the same procedures apply with UE1 and UE2 being the same.
6.1.X.2.2	Registration procedure for the primary SUPI


Figure 6.1.X.2.2-1: Registration procedure for Primary SUPI
1.	The UE uses the primary SUPI to perform Registration procedure. UE sends to AMF 1 via RAN 1 a Registration Request including a DualSteer Capability. The DualSteer Capability further indicates whether the UE is part of a single Dual-USIM DualSteer UE of DualSteer device or of a two separate Single-USIM DualSteer UEs of DualSteer device. If the DualSteer device has previously obtained the DualSteer Pairing information from this serving PLMN, the UE will also provide the DualSteer Pairing information in the Registration Request.
2.	AMF 1 triggers the authentication and security procedure.
3.	After the UE with SUPI 1 is successfully authenticated, AMF sends Nudm_UECM_Registration Request to the UDM to register itself as the serving AMF. If the serving AMF supports DualSteer (i.e. the serving network supports DualSteer), the AMF also includes a DualSteer Capability in the request indicating that the UE is registered for DualSteer.
4.	When receiving the DualSteer Capability from the serving AMF, UDM is aware of that the serving PLMN supports the DualSteer and further checks whether this SUPI is associated with the DualSteer subscription. The UDM checks whether this SUPI is the primary SUPI for this DualSteer Device.
	In addition, the UDM provides DualSteer Pairing information. The DualSteer Pairing information is an identifier used by the HPLMN to determine whether the two UEs are from the same DualSteer device. The DualSteer Pairing information is provided to the UE of the DualSteer Device to identify the SUPI pair to support the DualSteer functionality.
5.	If this SUPI is associated with DualSteer subscription, the UDM provides the result of DualSteer authorization (e.g. DualSteer Authorized), the DualSteer Pairing information to the serving AMF. Alternatively, the DualSteer Pairing information can include the associated SUPI, which enables the DualSteer Device to be aware of the associated SUPI before attempting the Registration procedure of another UE/SUPI.
Editor’s Note:	Whether there are potential issues of sending associated SUPI to the UE is FFS and shall coordinate with SA3.
6.	When receiving the DualSteer Authorized result from the UDM, the serving AMF will request to get the DualSteer subscription data from the UDM via Nudm_SDM_Get Request including a DualSteer Indication.
7.	The UDM retrieves the DualSteer subscription based on the indication from the serving AMF. The UDM sends the DualSteer subscription to the serving AMF via Nudm_SDM_Get Response. The UDM indicates that this is primary SUPI associated with the DualSteer subscription.
8.	The serving AMF sends Registration Accept message to the UE of the primary SUPI with DualSteer Authorized Indication, the primary SUPI indication, and the DualSteer Pairing information received from the UDM.
9.	After receiving the Registration Accept message, the DualSteer Device can determine whether the network (both the serving PLMN and the HPLMN) supports DualSteer and whether the DualSteer Device can behave to support DualSteer. In other words, if there is DualSteer Authorized Indication in the Registration Accept message, the DualSteer Device determines that the network supports the DualSteer and it is allowed to act as DualSteer Device. 
After the Registration procedure, policies for DualSteer are provisioned to the UE of the primary SUPI. The DualSteer Device may further trigger to perform Registration with the secondary SUPI based on the policy from the HPLMN. Additionally, the UE1 of the DualSteer Device informs the UE2 of DualSteer Device its registration status. The DualSteer Pairing information shall be transferred to the UE of the DualSteer device using secondary SUPI to perform registration. After the registration procedure, the HPLMN can determine that the two UEs are from the same DualSteer device based on the DualSteer Pairing information and the DualSteer Device can correlate the two SUPIs to support the DualSteer functionality based on the DualSteer Pairing information as specified in clause 6.1.X.2.3.
Once registered on the primary 3GPP access, if the secondary 3GPP access is already registered and there are ongoing PDU Sessions on the secondary 3GPP access, the DualSteer device may verify whether traffic can or need to be switched to the primary 3GPP access according to the policies provided by the network.
6.1.X.2.3	Registration Procedure for Secondary SUPI



Figure 6.1.X.2.3-1: Registration procedure for Secondary SUPI
1.	Based on the policy from HPLMN, the DualSteer Device may trigger the registration procedure with the secondary SUPI. If the DualSteer Device has not stored the policy from the HPLMN yet, the DualSteer Device may attempt the registration procedure.
2.	UE2 sends to AMF 2 via RAN 2 a Registration Request including a DualSteer Capability and the DualSteer Pairing information received by the UE1. The DualSteer Pairing information is shared within the DualSteer device from UE1 to UE2 based on the device implementation.
NOTE:	In the intra-PLMN scenario, it is possible that AMF 2 can be the same AMF as AMF 1.
3.	AMF 2 triggers the authentication and security procedure.
4.	After the UE with SUPI 2 is successfully authenticated, the AMF 2 sends Nudm_UECM_Registration Request to the UDM to register itself as the serving AMF. If the serving AMF 2 supports DualSteer (i.e. the serving network supports DualSteer), the AMF 2 also includes a DualSteer Capability and the DualSteer Pairing information in the request indicating that the UE is registered for DualSteer.
5.	When receiving the indication from the serving AMF 2, UDM is aware of that the serving PLMN supports the DualSteer and further check whether this SUPI is associated with the DualSteer subscription. If this is the secondary SUPI and the primary SUPI has not been registered, the UDM may reject the Registration based on policy (e.g. the secondary SUPI can only be used concurrently with the primary SUPI).
6.	If this SUPI is associated with DualSteer subscription and is the secondary SUPI, the UDM informs the result of DualSteer authorization (e.g. DualSteer Authorized) to the serving AMF. If the UDM receives the UE Pairing information from the AMF and check that the DualSteer Pairing information is the same as the one allocated to the other associated SUPI (i.e., primary SUPI in this procedure), the UDM informs the result of DualSteer authorization (i.e. DualSteer Pair Authorized) to the serving AMF.
7.	When receiving the DualSteer Authorized result from the UDM, the serving AMF will request to get the DualSteer subscription data from the UDM via Nudm_SDM_Get Request including a DualSteer Indication.
8.	The UDM retrieves the DualSteer subscription based on the indication from the serving AMF. The UDM sends the DualSteer subscription to the serving AMF via Nudm_SDM_Get Response. The UDM indicates that this is secondary SUPI associated with the DualSteer subscription.
9.	The serving AMF sends Registration Accept message to the UE of the secondary SUPI with DualSteer Pair Authorized Indication, the DualSteer Pairing information and the secondary SUPI indication if received from the UDM. Based on the DualSteer information received from the UDM, the AMF may reject the registration (e.g. in a case where the UE is not allowed to use the secondary SUPI in the current location).
10.	The DualSteer Device can correlate the two SUPIs to support the DualSteer functionality based on the DualSteer Pair Authorized result and the DualSteer Pairing information.
Once registered on the secondary 3GPP access, the UE2 of the DualSteer Device informs the UE1 of DualSteer Device its registration status, and if the primary 3GPP access is already registered and there are ongoing PDU Sessions on the primary 3GPP access, the DualSteer device may verify whether traffic can or need to be switched to the secondary 3GPP access according to the policies provided by the network.

6.1.X.3	Impacts on services, entities and interfaces 
UDM:
-	perform the DualSteer authorization based on subscription information.
-	correlates the two subscriptions
-	provide the DualSteer Pairing information
-	determine the two UEs are from the same DualSteer device based on DualSteer Pairing information
AMF:
-	control the DualSteer operation based on DualSteer authorization result and the DualSteer related information (e.g., policies for DualSteer feature).
DualSteer Device:
-	send the DualSteer request to the network.
-	perform the DualSteer operation based on the received DualSteer authorization result.
-	determine whether the two SUPIs are associated to support DualSteer based on the DualSteer Pairing information received from the network.

* * * * End of changes * * * *
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